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DIAMINE DERIVATIVES AS INHIBITORS OF
LEUKOTRIENE A4 HYDROLASE

BACKGROUND

[0001] Inflammation is normally an acute response by the
immune system to invasion by microbial pathogens, chemi-
cals or physical injury. In some cases, however, the inflam-
matory response can progress to a chronic state and be the
cause of inflammatory disease. Therapeutic control of this
chronic inflammation in diverse diseases is a major medical
need.

[0002] Leukotriene B, (LTB,) is a potent pro-inflammatory
activator of inflammatory cells, including neutrophils (J.
Palmblad, J. Rheumatol. 1984, 13(2):163-172), eosinophils
(A. M. Tager, et al., J. Exp. Med. 2000, 192(3):439-446),
monocytes (N. Dugas et al., Immunol. 1996, 88(3):384-388),
macrophages (L. Gagnon et al., Agents Actions 1989, 34(1-
2):172-174), T cells (H. Morita et al., Biochem. Biophys. Res.
Commun. 1999, 264(2):321-326) and B cells (B. Dugas et al.,
J. Immunol. 1990, 145(10):3405-3411). Immune cell priming
and activation by LTB, can promote chemotaxis, adhesion,
freeradical release, degranulation and cytokine release. LTB,,
stimulates T-cell proliferation and cytokine release in
response to IL-2, concanavalin-A and CD3 ligation (H.
Morita et al., Biochem. Biophys. Res. Commun. 1999, 264(2):
321-326). LTB, is a chemoattractant for T-cells creating a
functional link between early innate and late adaptive
immune responses to inflammation (K. Goodarzi, et al., Nat.
Immunol. 2003, 4:965-973; V. L. Ott, et al., Nat. Immunol.
2003, 4:974-981; A. M. Tager, et al., Nat. Immunol. 2003,
4:982-990). There is substantial evidence that LTB, plays a
significant role in the amplification of many inflammatory
disease states (R. A. Lewis et al., N. Engl. J. Med. 1990,
323:645; W.R. Henderson, Ann. Intern. Med. 1994, 121:684)
including asthma (D. A. Munafo et al., J. Clin. Invest. 1994,
93(3):1042-1050), inflammatory bowel disease (IBD) (P.
Sharon and W. F. Stenson, Gastroenterology 1984, 86(3):
453-460), chronic obstructive pulmonary disease (COPD) (P.
J. Barnes, Respiration 2001, 68(5):441-448), arthritis (R. J.
Griffiths et al., Proc. Natl. Acad. Sci. U.S.4. 1995, 92(2):517-
521; F. Tsuji et al., Life Sci. 1998 64(3):1.51-1.56), psoriasis
(K. Ikai, J. Dermatol. Sci. 1999, 21(3):135-146;Y. 1. Zhu and
M. 1. Stiller, Skin Pharmacol. Appl. Skin Physiol. 2000, 13(5):
235-245), and atherosclerosis (E. B. Friedrich, et al., Arterio-
scler. Thromb. Vasc. Biol. 2003, 23:1761-1767, K. Subbarao,
etal., Arterioscler. Thromb. Vasc. Biol. 2004, 24:369-375; A.
Helgadottir, etal., Nat. Genet. 2004,36:233-239; V. R. Jala, et
al., Trends in Immun. 2004, 25:315-322). LTB,, also simulates
the production of various cytokines and may play a role in
immunoregulation (A. W. Ford-Hutchinson, Immunology
1990, 10:1). Furthermore, it has recently been shown that
LTB, levels are elevated in brochoalveolar lavage fluid from
patients with scleroderma lung disease (see Kowal-Bielecka,
O.etal., Arthritis Rheum. (Nov. 30,2005), Vol. 52, No. 12, pp.
3783-3791). Therefore, a therapeutic agent that inhibits the
biosynthesis of LTB4 or the response of cells to LTB, may be
useful for the treatment of these inflammatory conditions.
[0003] The biosynthesis of LTB, from arachidonic acid
(AA) involves the action of three enzymes: phospholipase A,
(PLA,), to release AA from the membrane lipids; 5-lipoxy-
genase (5-LO), to form the unstable epoxide Leukotriene A,
(LTA,); and leukotriene A , hydrolase (LTA,-h), to form LTB,,
(A. W. Ford-Hutchinson, et al., Annu. Rev. Biochem. 1994,
63:383-347). The cysteinyl leukotrienes are formed by the
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addition of glutathione to LTA, by the action of LTC, syn-
thase (Aharony, D., Am. J. Respir. Crit. Care Med. 1998, 157
(6, Pt 2), S214-S218) into the pro-inflammatory cysteinyl
leukotrienes LTC,, LTD, and LTE,. An alternative path for
LTA, is conversion via transcellular biosynthesis and the
action of lipoxygenases into lipoxin A, (LXA,) and lipoxin
B, (LXB,) (C.N. Serhan, Prostaglandins 1997, 53:107-137).

[0004] LTA,-h is a monomeric, soluble 69 kD zinc metal-
loenzyme. A high resolution crystal structure of recombinant
LTA,-h with bound inhibitors has been obtained (M. M. Thu-
nissen et al., Nat Struct. Biol. 2001, 8(2): 131-135). LTA,-h s
a bifunctional zinc-dependent metalloenzyme of the M1 class
of metallohydrolases. It catalyses two reactions: the ste-
reospecific epoxide hydrolase reaction to convert LTA, to
LTB, and a peptidase cleavage of chromogenic substrates.
The Zn center is critical to both activities. LTA ,-h is related to
aminopeptidases M and B, which have no LTA ,-hydrolase
activity. LTA ,-h has high substrate specificity, accepting only
a 5,6-trans-epoxide with a free carboxylic acid at C-1 of the
fatty acid. The double-bond geometry of the substrate is
essential for catalysis. LTA, and LTA are the only other weak
substrates known to date. In contrast, [LTA ,-h peptidase activ-
ity appears to be promiscuous, cleaving nitroanilide and
2-naphthylamide derivatives of various amino acids, e.g. in
particular alanine and arginine. Arg-Gly-Asp, Arg-Gly-Gly,
and Arg-His-Phe tripeptides are hydrolyzed with specificity
constants (k_,/K,,) similar to the epoxide hydrolase reaction.
There is no known physiological peptide substrate for LTA,,-
h

[0005] LTA,-h is widely expressed as a soluble intracellu-
lar enzyme in intestine, spleen, lung and kidney. High activity
levels are found in neutrophils, monocytes, lymphocytes and
erythrocytes. Tissue macrophages can have high LTA ,-h lev-
els. An interesting feature is that the cellular distribution of
LTA,-h and 5-LO are distinct, requiring close apposition of
cells such as neutrophils and epithelial cells for efficient
transcellular LTB, synthesis. Many studies support this con-
cept, including recent data from bone marrow chimeras
derived from LTA ,-h™~ and 5-LO~'~"mice (J. E. Fabre et al., J.
Clin. Invest. 2002, 109(10):1373-1380).

[0006] These important functions of LTB,, in inflammation
and potentially in autoimmunity prompted an aggressive
search at numerous pharmaceutical companies to discover
potent LTB, receptor antagonists. These efforts were initiated
long before the molecular identity of LTB, receptors was
known. Drug discovery efforts focused on competition bind-
ing of small molecule antagonists or agonists at [°’H]-LTB,
binding sites and functional responses, e.g. chemotaxis in
human neutrophils. Despite the presence of a stereospecific,
high affinity [°H]-LTB, receptor (K <1 nM) on human neu-
trophils, it was apparent from early studies that additional
lower affinity LTB, receptors (K _>60 nM) were also present
onneutrophils (D. W. Goldman and E. J. Goetzl, J. Exp. Med.
1984 159(4):1027-1041). This LTB, receptor heterogeneity
was subsequently confirmed in HLL-60 leukemia cells (C. W.
Benjamin etal., J. Biol. Chem. 1985, 260(26):14208-14213),
alveolar macrophages (A. J. de Brum et al., Prostaglandins
1990, 40(5):515-527), peritoneal eosinophils (R. Sehmi etal.,
Immunol. 1992, 77(1):129-135) and other cell types.

[0007] The seminal work of Takao Shimizu and colleagues
in cloning human I'TB, receptors has recently defined two
pharmacologically distinct receptors (T. Shimizu et al., Ernst
Schering Res. Found. Workshop 2000, (31):125-141). Human
BLT1 and its mouse, rat and guinea pig orthologues represent
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the high affinity LTB,, receptor (K, 0.1-0.7 nM). BLT1 has a
restricted expression in inflammatory cells, e.g. neutrophils,
monocytes, thymus and spleen. Human and mouse BLT2
have a wider tissue expression profile than BLT1, with evi-
dence for mRNA transcripts predominantly in spleen, liver,
ovary and leukocytes and lower transcript levels in many
other tissues (T. Yokomizo et al., J. Exp. Med. 2000, 192(3):
421-432; T. Yokomizo et al., J. Biol. Chem. 2001, 276(15):
12454-12459). Human BLT2 had 20-fold lower affinity for
LTB, (K,~23 nM) than BL'T1 and much weaker, but measur-
able affinity for other eicosanoids. The distinct pharmacology
of BLT1 and BLT2 receptors was shown by [*H]-LTB, com-
petition binding studies with industry-standard LTB, receptor
antagonists. Most known LTB, receptor antagonists were
able to compete for binding to BLT1 but not to BLT2.
[0008] These findings suggest that local concentrations of
LTB, generated at sites of inflammation will provide graded
responses to different cell types based on either unique or
regulated co-expression of BLT1 and BLT2 receptors. This
was confirmed by co-expression of BLT1 and BLT2 in CHO
cells, which exhibited a broader dose response range to LTB,, -
stimulated chemotaxis than either receptor alone (T. Yoko-
mizo et al., Life Sci. 2001, 68(19-20):2207-2212). The data
also suggest that the failure or success of a given LTB,, recep-
tor antagonist in pre-clinical efficacy models of inflammatory
or autoimmune disease and in human clinical trials needs to
be re-examined in light of pharmacological effects at these
distinct BLT1 and BLT2 receptors.

[0009] Further analysis of LTB, receptor subtype expres-
sion in immune cells has been performed by semi-quantita-
tive PCR analysis (T. Yokomizo et al., Life Sci. 2001, 68(19-
20):2207-2212). Data suggest BLT1 mRNA expression is
highest in CD14+ monocytes, while BLT2 mRNA expression
is high in CD8+ cytotoxic T-, CD4+ helper T-, and CD19+
B-cells. These findings have not been corroborated with clear
evidence for differential BLT1 and BLT2 expression at the
protein level. Although a BLT1-specific antibody has been
reported (A. Pettersson et al., Biochem. Biophys. Res. Com-
mun. 2000, 279(2):520-525), anti-BLT2 antibody are not yet
available. Nevertheless, the known responses of some of
these cell types to LTB, (see above) suggest a role for BLT2
in modulating T- and B-lymphocyte-dependent immune biol-
ogy. While an LTB, receptor antagonist may differ in its
affinity for BLT1 vs BLT2, blocking the production of LTB,
using LTA,-h inhibitors would be expected to inhibit the
downstream events mediated through both BLT1 and BLT2.
[0010] Studies have shown that introduction of exogenous
LTB, into normal tissues can induce inflammatory symptoms
(R.D.R.Camp et al., Br. J. Pharmacol. 1983, 80(3):497-502;
R. Camp et al., J. Invest. Dermatol. 1984, 82(2):202-204).
Elevated levels of LTB, have been observed in a number of
inflammatory diseases including inflammatory bowel disease
(IBD), chronic obstructed pulmonary disease (COPD), pso-
riasis, rheumatoid arthritis (RA), cystic fibrosis, multiple
sclerosis (MS), and asthma (S. W. Crooks and R. S. Stockley,
Int. J. Biochem. Cell Biol. 1998, 30(2):173-178). Therefore,
reduction of LTB,, production by an inhibitor of LTA ,-h activ-
ity would be predicted to have therapeutic potential in a wide
range of diseases.

[0011] This idea is supported by a study of LTA,-h-defi-
cient mice that, while otherwise healthy, exhibited markedly
decreased neutrophil influx in arachidonic acid-induced ear
inflammation and zymosan-induced peritonitis models (R. S.
Byrum et al., J Immunol 1999, 163(12):6810-68129).
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LTA,-h inhibitors have been shown to be effective anti-in-
flammatory agents in preclinical studies. For example, oral
administration of LTA,-h inhibitor SC57461 caused inhibi-
tion of ionophore-induced [.TB4 production in mouse blood
ex vivo, and in rat peritoneum in vivo (J. K. Kachur et al., J.
Pharm. Exp. Thr. 2002, 300(2): 583-587). Eight weeks of
treatment with the same inhibitor significantly improved coli-
tis symptoms in cotton top tamarins (T. D. Penning, Curr.
Pharm. Des. 2001, 7(3):163-179). The spontaneous colitis
that develops in these animals is very similar to human IBD.
The results therefore indicate that LTA -h inhibitors would
have therapeutic utility in this and other human inflammatory
diseases.

[0012] Inflammation may be observed in any one of a plu-
rality of conditions, such as asthma, COPD, atherosclerosis,
rheumatoid arthritis, multiple sclerosis, inflammatory bowel
diseases (IBD, including Crohn’s disease and ulcerative coli-
tis), or psoriasis, which are each characterized by excessive or
prolonged inflammation at some stage of the disease. The
connection between inflammatory diseases and cancer has
been strengthened by the strong link established between a
mutation of the oncogene ras and a de-novo expression of the
BLT?2 receptor as well as activation of LTB, synthesis in
tumor cells (M.-H. Yoo et al. 2004, Oncogene, 23, 9259).
Previously it was shown in various cell models that oncogenic
ras induces cytosolic phospholipase A (cPLA,) thus increas-
ing the release of arachidonic acid (L. E. Heasley et al. 1997,
J. Biol. Chem., 272, 14501) and the synthesis of LTB,,. Inhi-
bition of this pathway through an LTA,-h inhibitor would
have a therapeutic utility in the treatment of cancers.

[0013] Events that elicit the inflammatory response include
the formation of the pro-inflammatory mediator LTB,, which
can be blocked with an LTA,-h inhibitor, thus providing the
ability to prevent and/or treat leukotriene-mediated condi-
tions, such as inflammation. The inflammatory response is
characterized by pain, increased temperature, redness, swell-
ing, or reduced function, or by a combination of two or more
of these symptoms. Regarding the onset and evolution of
inflammation, inflammatory diseases or inflammation-medi-
ated diseases or conditions include, but are not limited to,
acute inflammation, allergic inflammation, and chronic
inflammation.

[0014] Background and review material on inflammation
and conditions related with inflammation can be found in
articles such as the following: C. Nathan, Points of control in
inflammation, Nature 2002, 420:846-852; K. J. Tracey, The
inflammatory reflex, Nature 2002, 420:853-859; L.. M. Cous-
sens and Z. Werb, Inflammation and cancer, Nature 2002,
420:860-867; P. Libby, Inflammation in atherosclerosis,
Nature 2002, 420:868-874; C. Benoist and D. Mathis, Mast
cells in autoimmune disease, Nature 2002, 420:875-878; H.
L. Weiner and D. J. Selkoe, Inflammation and therapeutic
vaccination in CNS diseases, Nature 2002, 420:879-884; 1.
Cohen, The immunopathogenesis of sepsis, Nature 2002,
420:885-891; D. Steinberg, Atherogenesis in perspective:
Hypercholesterolemia and inflammation as partners in crime,
Nature Medicine 2002, 8(11):1211-1217. Cited references
are incorporated herein by reference.

[0015] The connection between members of the leukot-
riene pathway, particularly LTA,-h and LTB,, and myocar-
dial infarction and acute coronary syndrome has recently
been disclosed in PCT Published Patent Application WO
2004/035741, PCT Published Patent Application WO 2004/
035746, PCT Published Patent Application WO 2005/



US 2013/0123243 Al

027886, PCT Published Patent Application WO 2005/
075022, and U.S. Published Patent Application US 2005/
0113408, the pertinent disclosures of which are incorporated
by reference in their entireties, and in Nature Genetics,
Advanced Online Communication, Nov. 10, 2005.

[0016] Accordingly, there exists a need for inhibitors of the
LTA -h enzyme, particularly inhibitors that are useful in the
inhibition of pro-inflammatory mediators, such as the LTB,
mediator. Such inhibitors would be useful in the treatment of
diseases and conditions as set forth herein.

SUMMARY

[0017] This invention is directed to compounds, as single
stereoisomers or as mixtures of stereoisomers, or pharmaceu-
tically acceptable salts, solvates, polymorphs, clathrates,
ammonium ions, N-oxides or prodrugs thereof, that inhibit
the activity of LTA ,-h and are therefore useful as pharmaceu-
tical agents for the treatment of diseases and disorders which
are ameliorated by the inhibition of L'TA,-h activity.

[0018] Accordingly, in one aspect, the invention provides
compounds of Formula (I):

@
®),

_|_ R7 RSa RSb RSC RZ
O—R“ IL l l l N/
A —N—C—
X \
R—R'N / Il{éa Il{sb Il{sc RS
q
wherein:
[0019] Ris
[0020] 1) the group
Rlb Rlc
Rla R
Rld Rle
[0021] ii) the group
rRi#[ rix RV Rl
| ]| | |
RV—C—-C c c i
L] J M J | J
F F F F
] 2 n3
[0022] iii) an optionally substituted heteroaryl;
[0023] n,, n,, and n; are each independently O to 2;
[0024] risOto 4,
[0025] qisOto2;
[0026] R'4 R'”, R'¢, R' and R' are each independently

hydrogen, —R'*—OR'°, —R**—C(—0)OR'°, —R'*—
C(=O0)R'°, alkyl, halo, haloalkyl, cyano, optionally sub-
stituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted
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heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl;

[0027] R'’, R™, R', R and R' are each independently
hydrogen or fluoro;

[0028] R? is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, option-
ally substituted aryl, optionally substituted aralkyl, option-
ally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl;

[0029] or R and R, together with the nitrogens to which
they are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl;

[0030] or R* and R, together with the nitrogens to which
they are attached and one of R*?, R>® and R*°, form an
optionally substituted 6- to 10-membered bridged N-het-
erocyclyl;

[0031] orR?and R>?, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl or an optionally substi-
tuted 6- to 10-membered bridged N-heterocyclyl;

[0032] orR?and R*?, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl;

[0033] or R? and R®, together with the nitrogen to which
they are attached, form an optionally substituted N-hetero-
cyclyl or an optionally substituted N-heteroaryl;

[0034] R® is a direct bond, —O—, —R™>—0O—,
—O0—R'"*—, —O—R'>—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substi-
tuted straight or branched alkenylene chain, or an option-
ally substituted straight or branched alkynylene chain;

[0035] R* is a direct bond, —O—R'?*—, an optionally
substituted straight or branched alkylene chain, an option-
ally substituted straight or branched alkenylene chain, or
an optionally substituted straight or branched alkynylene
chain;

[0036] each R>*, R>?, R>, R%, R®” and R are each inde-
pendently hydrogen, alkyl, haloalkyl or hydroxyalky]l;

[0037] or any one of R®* and R®* together, R>” and R®*
together, and R* and R together can be an oxo group;

[0038] or R>* and R*%, together with the carbons to which
they are attached, form an optionally substituted 3- to
7-membered cycloalkyl;

[0039] or R*“ and R, together with the carbons to which
they are attached, form an optionally substituted 4- to
7-membered cycloalkyl;

[0040] or R*® and R®?, together with the carbon to which
they are attached, form an optionally substituted 3- to
7-membered cycloalkyl;

[0041] R” is hydrogen, —R'*—OR'°, —R"*—C(=0)
R!%, —R* C(=0)ORY, —R» -C(=0)—R">-N
R'OR',  —RP-NR'C=ONR'R'",  alkyl,
haloalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroarylalkyl, or optionally substituted heterocyclylalkyl;

[0042] orR”and R®*, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl;

[0043] orR”and R>?, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl and R? and R, together
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with the nitrogen and carbon to which are they are attached,
form an optionally substituted 5- to 7-membered N-hetero-
cyclyl;

[0044] orR” and R®, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl;

[0045] orR” and R*, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl or an optionally substi-
tuted 6- to 10-membered bridged N-heterocyclyl;

[0046] R® is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, option-
ally substituted aryl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substi-
tuted heterocyclyl, optionally substituted heterocyclyla-
lkyl, —R"“—OR', —R"“—O—R"“—C(=0)OR',
—RP”—C(=0)R"’, —R"”—C(=0)OR", —R"”C
(=0)—R"*—C(=0)OR'°, —R"* C(=0)—R"”*-N
(RIO)RI 1 , 7R137C(:O)7R1478(:0)tN(R10)R1 1
(where tis 1 or 2), or —R'"*—8(=0),R"® (where p is 0, 1
or 2);

[0047] or R® is aralkyl optionally substituted with one or
more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl,
hydroxyiminoalkyl, —R'*—OR!°, —R'*—C(=0)R*°,
—R”—C(=0)OR", —R" —C(=0)—R”—N(R')
Rl 1 , 7R134C(:O)N(Rl0)7R147N(R10)R1 1 , 7R137
S(=0)NR'*)R!" (where tis 1 or 2), —R'*—NR'*)R™,
—RP_NR'YC(=O)R", —RP-NR"HC(=0)—
R137N(R10)R11, 7R137N(R10)7R134C(:O)OR10,
lest(RlO)C(:O)leéth(:o)tN(RlO)Rl1
(wheretis 1 or 2), —R"*—N(R'*)C(=0)—R"”*—N(R'?)
C(=O0O)R", —RPNR")HC(=0)—R”*>-NR'")—
R147N(R10)R11, lest(Rlo)S(:o)tN(Rlo)Rl1
(where tis 1 or 2), and —R'*—0O—R*—C(=0)OR'%;

[0048] each R® is independently —O—R', alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl;

[0049] each R'° and R'" is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted hetero-
cyclylalkyl;

[0050] or R'° and R*!, together with the nitrogen to which
they are attached, form an optionally substituted N-hetero-
cyclyl or an optionally substituted N-heteroaryl;

[0051] R'?is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain;

[0052] R'*>* is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain;

[0053] each R'? is independently a direct bond, an option-
ally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched
alkynylene chain; and

[0054] each R'*is independently an optionally substituted
straight or branched alkylene chain, an optionally substi-
tuted straight or branched alkenylene chain, or an option-
ally substituted straight or branched alkynylene chain;
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as a single stereoisomer or as a mixture of stereoisomers;
[0055] orapharmaceutically acceptable salt, solvate, poly-
morph, clathrate, ammonium ion, N-oxide or prodrug
thereof.
[0056] In another aspect, this invention provides pharma-
ceutical compositions, which composition comprises a thera-
peutically effective amount of a compound of formula (I) as
described above, and a pharmaceutically acceptable excipi-
ent.
[0057] Inanother aspect, this invention provides a method
of treating a disease or disorder ameliorated by the inhibition
of LTA,-h activity in a mammal, which method comprises
administering to a mammal in need thereof a therapeutically
effective amount of a compound of formula (I) as described
above.

DESCRIPTION OF REPRESENTATIVE
EMBODIMENTS

Definitions

[0058] Throughout this specification and the claims that
follow, unless the context requires otherwise, the word “com-
prise”, and variations such as “comprises” and “comprising”,
will be understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of any
other integer or step or group of integers or steps.

[0059] As used herein the singular forms “a”, “and”, and
“the” include plural referents unless the context clearly dic-
tates otherwise. For example, “a compound” refers to one or
more of such compounds, while “the enzyme” includes a
particular enzyme as well as other family members and
equivalents thereof as known to those skilled in the art.
[0060] Furthermore, as used in the specification and
appended claims, unless specified to the contrary, the follow-
ing terms have the meaning indicated:

[0061] “Amino” refers to the —NH, radical.

[0062] “Cyano” refers to the —CN radical.

[0063] “Hydroxy” refers to the —OH radical.

[0064] “Nitro” refers to the —NO, radical.

[0065] “Oxo” refers to the —O0 radical.

[0066] “Alkyl” refers to a straight or branched hydrocarbon

chain radical consisting solely of carbon and hydrogen atoms,
containing no unsaturation, having from one to twelve carbon
atoms, preferably one to eight carbon atoms, more preferably
one to six carbon atoms, and which is attached to the rest of
the molecule by a single bond, for example, methyl, ethyl,
n-propyl, 1-methylethyl (iso-propyl), n-butyl, n-pentyl, 1,1-
dimethylethyl (t-butyl), 3-methylhexyl, 2-methylhexyl, and
the like. Unless stated otherwise specifically in the specifica-
tion, an alkyl group may be optionally substituted by one of
the following substituents: halo, cyano, nitro, oxo, trimethyl-
silyl, —OR'>, —OC(=0)—R">, —N(R"%),, —C(=O0)R"”,
—C(=0)OR"®, —C(=0)NR'?),, —N(R'*)C(=0)OR"*,
—NR®)C(=0)R", —NR'*)S(=0)R"* (where t is 1 or
2),—S(=0),0R** (where tis 1 or 2), —S(=0),R"* (where
pis0,1o0r2),and —S(=0) N(R'*), (where tis I or 2) where
each R' is independently hydrogen, alkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aryl (optionally substituted with
one or more halo or alkyl groups), aralkyl, heterocyclyl, het-
erocylylalkyl, heteroaryl or heteroarylalkyl, and where each
of the above substituents is unsubstituted unless otherwise
indicated unless specifically defined otherwise.

[0067] “Alkenyl” refers to a straight or branched hydrocar-
bon chain radical group consisting solely of carbon and
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hydrogen atoms, containing at least one double bond, having
from two to twelve carbon atoms, preferably two to eight
carbon atoms and which is attached to the rest of the molecule
by a single bond, for example, ethenyl, prop-1-enyl, but-1-
enyl, pent-1-enyl, penta-1,4-dienyl, and the like. Unless
stated otherwise specifically in the specification, an alkenyl
group may be optionally substituted by one of the following
substituents: cyano, nitro, oxo, trimethylsilyl, —OR*®, —OC
(=0)—R", —NR"),, —C(=0)R", —C(=0)OR",
—C(=0)NR"),, —NRP)C(=0)OR?’, —NR")C
(=O)R*?,—NR*)S(—=0),R** (where tis 1 or 2), —S(=0)
JOR'® (where tis 1 or2), —S(:O)pRls (wherepis0,1 or2),
and —S(=0) N(R'?), (where tis 1 or 2) where each R*’ is
independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl (optionally substituted with one or more
halo groups), aralkyl, heterocyclyl, heterocyclylalkyl, het-
eroaryl or heteroarylalkyl, and where each of the above sub-
stituents is unsubstituted unless otherwise indicated unless
specifically defined otherwise.

[0068] “Alkynyl” refers to a straight or branched hydrocar-
bon chain radical group consisting solely of carbon and
hydrogen atoms, containing at least one triple bond, option-
ally containing at least one double bond, having from two to
twelve carbon atoms, preferably two to eight carbon atoms
and which is attached to the rest of the molecule by a single
bond, for example, ethynyl, propynyl, butynyl, pentynyl,
hexynyl, and the like. Unless stated otherwise specifically in
the specification, an alkynyl group may be optionally substi-
tuted by one of the following substituents: cyano, nitro, oxo,
trimethylsilyl, —OR', —OC(=0)—R"', —NR").,
—C(=0)R", —C(=0)OR">, —C(=0)N(R?),, —N(R"*)
C(=0)OR'>, —NR™)C(=0)R?, —NR?)S(=0)R"’
(where t is 1 or 2), —S(=0),0R'®> (where t is 1 or 2),
—S(=0),R"* (where p is 0, 1 or 2), and —S(=O)N(R"%),
(where tis 1 or 2) where each R'? is independently hydrogen,
alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl (optionally
substituted with one or more halo groups), aralkyl, heterocy-
clyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and
where each of the above substituents is unsubstituted unless
specifically defined otherwise.

[0069] “Alkylene” or “alkylene chain” refers to a straight or
branched divalent hydrocarbon chain linking the rest of the
molecule to a radical group, consisting solely of carbon and
hydrogen, containing no unsaturation and having from one to
twelve carbon atoms, for example, methylene, ethylene, pro-
pylene, n-butylene, and the like. The alkylene chain is
attached to the rest of the molecule through a single bond and
to the radical group through a single bond. The points of
attachment of the alkylene chain to the rest of the molecule
and to the radical group can be through one carbon in the
alkylene chain or through any two carbons within the chain.
Unless stated otherwise specifically in the specification, an
alkylene chain may be optionally substituted by one of the
following substituents: halo, cyano, nitro, aryl, cycloalkyl,
heterocyclyl, heteroaryl, oxo, trimethylsilyl, —OR'?, —OC
(=0)—R", —NR"),, —C(=0)R", —C(=0)OR",
—C(=0)NR"),, —NR®)C(=0)OR?’, —NR")C
(=0)R",—NR'")S(=0)R"’ (wheretis 1 or2), —S(=0)
OR'? (where tis 1 or 2), —S(=0),R'* (wherepis 0, 1 or 2),
and —S(=0) N(R'*), (where tis 1 or 2) where each R'’ is
independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl (optionally substituted with one or more
halo groups), aralkyl, heterocyclyl, heterocyclylalkyl, het-
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eroaryl or heteroarylalkyl, and where each of the above sub-
stituents is unsubstituted unless otherwise indicated.

[0070] “Alkenylene” or “alkenylene chain” refers to a
straight or branched divalent hydrocarbon chain linking the
rest of the molecule to a radical group, consisting solely of
carbon and hydrogen, containing at least one double bond and
having from two to twelve carbon atoms, for example, ethe-
nylene, propenylene, n-butenylene, and the like. The alk-
enylene chain is attached to the rest of the molecule through
a double bond or a single bond and to the radical group
through a double bond or a single bond. The points of attach-
ment of the alkenylene chain to the rest of the molecule and to
the radical group can be through one carbon or any two
carbons within the chain. Unless stated otherwise specifically
in the specification, an alkenylene chain may be optionally
substituted by one of the following substituents: halo, cyano,
nitro, aryl, cycloalkyl, heterocyclyl, heteroaryl, oxo, trimeth-
ylsilyl, —OR'’, —OC(=0)—R"'>, —N(R"),, —C(=0)
R"’, —C(=0)OR"’, —C(=0O)NR"),, —NR"*)C(=0)
OR"?, —N(R™)C(=0)R">, —N(R'*)S(=0) R'* (where tis
1 or 2), —S(=0),0R*’ (where tis 1 or 2), —S(:O)pRls
(where p is 0, 1 or 2), and —S(=0)N(R'®), (where tis 1 or
2) where each R'® is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl (optionally sub-
stituted with one or more halo groups), aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl or heteroarylalkyl, and where
each of the above substituents is unsubstituted unless other-
wise indicated.

[0071] “Alkynylene” or “alkynylene chain” refers to a
straight or branched divalent hydrocarbon chain linking the
rest of the molecule to a radical group, consisting solely of
carbon and hydrogen, containing at least one triple bond and
having from two to twelve carbon atoms, for example, pro-
pynylene, n-butynylene, and the like. The alkynylene chain is
attached to the rest of the molecule through a single bond and
to the radical group through a double bond or a single bond.
The points of attachment of the alkynylene chain to the rest of
the molecule and to the radical group can be through one
carbon or any two carbons within the chain. Unless stated
otherwise specifically in the specification, an alkynylene
chain may be optionally substituted by one of the following
substituents: alkyl, alkenyl, halo, haloalkenyl, cyano, nitro,
aryl, cycloalkyl, heterocyclyl, heteroaryl, oxo, trimethylsilyl,
—OR", —OC(=0)—R", —NR'Y), —C(=0OR",
—C(=0)OR"®, —C(=0)NR'%),, —N(R'*)C(=0)OR"*,
—NR®)C(=0)R", —NR'*)S(=0)R"* (where t is 1 or
2), —S(=0),0R"® (where tis 1 or 2), —S(:O)pRls (where
pis 0, 10r2),and —S(—=0) N(R'®), (where tis I or 2) where
each R' is independently hydrogen, alkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aryl (optionally substituted with
one or more halo groups), aralkyl, heterocyclyl, heterocycly-
lalkyl, heteroaryl or heteroarylalkyl, and where each of the
above substituents is unsubstituted unless otherwise indi-
cated.

[0072] “Alkoxy” refers to a radical of the formula —OR,
where R, is an alkyl radical as defined above containing one
to twelve carbon atoms. The alkyl part of the alkoxy radical
may be optionally substituted as defined above for an alkyl
radical.

[0073] “Alkoxyalkyl” refers to a radical of the formula
—R_,—0O—R_, where each R, is independently an alkyl radi-
cal as defined above. The oxygen atom may be bonded to any
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carbon in either alkyl radical. Each alkyl part of the alkoxy-
alkyl radical may be optionally substituted as defined above
for an alkyl group.

[0074] “Aryl” refers to aromatic monocyclic or multicyclic
hydrocarbon ring system consisting only of hydrogen and
carbon and containing from 6 to 19 carbon atoms, where the
ring system may be partially or fully saturated. Aryl groups
include, but are not limited to, groups such as fluorenyl,
phenyl and naphthyl. Unless stated otherwise specifically in
the specification, the term “aryl” or the prefix “ar-" (such as in
“aralky]”) is meant to include aryl radicals optionally substi-
tuted by one or more substituents independently selected
from the group consisting of alkyl, akenyl, alkynyl, halo,
haloalkyl, haloalkenyl, cyano, nitro, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, —R'®*—OR'?, —R'*—OC(=0)—R"?,
7R1 67N(R15)2, 7R1 67C(:O)R15, 7R1 67C(:O)
OR', R C(=0O)NR"),, —R —NR")C(=0)
OR"’, —R'"_NR")C(=0)R">, —R'"*NR")C(=0O)N
(R'),, —R'*—NR¥)S(=0)R'® (where t is 1 or 2),
—R!'*—§(—0),0R"® (where t is 1 or 2), —R'*—S(=0)
pRls (where p is 0, 1 or 2), and —R'*—S(=0)NR'®),
(where tis 1 or 2), where each R*® is independently hydrogen,
alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl or heteroaryla-
Ikyl, and each R'¢ is independently a direct bond or a straight
or branched alkylene or alkenylene chain.

[0075] “Aralkyl” refers to a radical of the formula —R R,
where R, is an alkyl radical as defined above and R, is one or
more aryl radicals as defined above, for example, benzyl,
diphenylmethyl and the like. The aryl radical(s) may be
optionally substituted as described above.

[0076] “Aralkenyl” refers to a radical of the formula
—R_R, whereR_is an alkenyl radical as defined above and R,
is one or more aryl radicals as defined above. The aryl part of
the aralkenyl radical may be optionally substituted as
described above for an aryl group. The alkenyl part of the
aralkenyl radical may be optionally substituted as defined
above for an alkenyl group.

[0077] “Aralkynyl” refers to a radical of the formula
—R_ R, where R is an alkynyl radical as defined above and
R, is one or more aryl radicals as defined above. The aryl part
of the aralkynyl radical may be optionally substituted as
described above for an aryl group. The alkynyl part of the
aralkynyl radical may be optionally substituted as defined
above for an alkynyl group.

[0078] “Aryloxy” refers to a radical of the formula —OR,
where R, is an aryl group as defined above. The aryl part of the
aryloxy radical may be optionally substituted as defined
above.

[0079] “Aralkyloxy” refers to a radical of the formula
—OR, where R, is an aralkyl group as defined above. The
aralkyl part of the aralkyloxy radical may be optionally sub-
stituted as defined above.

[0080] “Ammonium ion” refers to a nitrogen within a com-
pound of the invention containing a positive charge due to the
additional substitution of the nitrogen with an optionally sub-
stituted alkyl group as defined above.

[0081] “Clathrates™ as used herein refers to substances
which fix gases, liquids or compounds as inclusion com-
plexes so that the complex may be handled in solid form and
the included constituent (or “guest” molecule) is subse-
quently released by the action of a solvent or by melting. The
term “clathrate” is used interchangeably herein with the
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phrase “inclusion molecule” or with the phrase “inclusion
complex”. Clathrates used in the instant invention are pre-
pared from cyclodextrins. Cyclodextrins are widely known as
having the ability to form clathrates (i.e., inclusion com-
pounds) with a variety of molecules. See, for example, Inclu-
sion Compounds, edited by J. L. Atwood, J. E. D. Davies, and
D. D. MacNicol, London, Orlando, Academic Press, 1984,
Goldberg, 1., “The Significance of Molecular Type, Shape
and Complementarity in Clathrate Inclusion”, Topics in Cur-
rent Chemistry (1988), Vol. 149, pp. 2-44; Weber, E. et al.,
“Functional Group Assisted Clathrate Formation—Scissor-
Like and Roof-Shaped Host Molecules”, Topics in Current
Chemistry (1988), Vol. 149, pp. 45-135; and MacNicol, D. D.
et al., “Clathrates and Molecular Inclusion Phenomena”,
Chemical Society Reviews (1978), Vol. 7, No. 1, pp. 65-87.
Conversion into cyclodextrin clathrates is known to increase
the stability and solubility of certain compounds, thereby
facilitating their use as pharmaceutical agents. See, for
example, Saenger, W., “Cyclodextrin Inclusion Compounds
in Research and Industry”, Angew. Chem. Int. Ed. Engl.
(1980), Vol. 19, pp. 344-362; U.S. Pat. No. 4,886,788 (Scher-
ing AG); U.S. Pat. No. 6,355,627 (Takasago); U.S. Pat. No.
6,288,119 (Ono Pharmaceuticals); U.S. Pat. No. 6,110,969
(Ono Pharmaceuticals); U.S. Pat. No. 6,235,780 (Ono Phar-
maceuticals); U.S. Pat. No. 6,262,293 (Ono Pharmaceuti-
cals); U.S. Pat. No. 6,225,347 (Ono Pharmaceuticals); and
U.S. Pat. No. 4,935,446 (Ono Pharmaceuticals).

[0082] “Cyclodextrin™ refers to cyclic oligosaccharides
consisting of at least six glucopyranose units which are joined
together by a(1-4) linkages. The oligosaccharide ring forms a
torus with the primary hydroxyl groups of the glucose resi-
dues lying on the narrow end of the torus. The secondary
glucopyranose hydroxyl groups are located on the wider end.
Cyclodextrins have been shown to form inclusion complexes
with hydrophobic molecules in aqueous solutions by binding
the molecules into their cavities. The formation of such com-
plexes protects the “guest” molecule from loss of evapora-
tion, from attack by oxygen, visible and ultraviolet light and
from intra- and intermolecular reactions. Such complexes
also serve to “fix” a volatile material until the complex
encounters a warm moist environment, at which point the
complex will dissolve and dissociate into the guest molecule
and the cyclodextrin. For purposes of this invention, the six-
glucose unit containing cyclodextrin is specified as a.-cyclo-
dextrin, while the cyclodextrins with seven and eight glucose
residues are designated as [3-cyclodextrin and y-cyclodextrin,
respectively. The most common alternative to the cyclodex-
trin nomenclature is the naming of these compounds as
cycloamyloses.

[0083] “Cycloalkyl” refers to a stable non-aromatic mono-
cyclic or polycyclic hydrocarbon radical consisting solely of
carbon and hydrogen atoms, which may include fused or
bridged ring systems, having from three to fifteen carbon
atoms, preferably having from three to ten carbon atoms, and
which is saturated or unsaturated and attached to the rest of
the molecule by a single bond. Monocyclic radicals include,
for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, and cyclooctyl. Polycyclic radicals
include, for example, adamantine, norbornane, 7,7-dimethyl-
bicyclo[2.2.1]heptanyl, and the like. Unless otherwise stated
specifically in the specification, the term “cycloalkyl” is
meant to include cycloalkyl radicals which are optionally
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkenyl, halo,
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haloalkyl, haloalkenyl, cyano, nitro, oxo, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroarylalkyl, —R'®*—OR®, —R!'"—0C
(:O)*Rls, 7R167N(R15)2, 7R164C(:O)R15’
—R'""C(=0)OR"’, —R'""—C(=0O)NR"),, —R'*N
(R)C(=0)OR?®, —R'* - NR")C(=O)R'>, —R'®*—N
(RP)C(=0O)N(R"),, —R'"*—NR'*)S(=0),R"’ (where tis
1 or 2), —R**—S(=0),0R"® (where tis 1 or 2), —R'°*—S
(=0),R"* (wherepis 0, 1 or2), and—R"'"*—S(=0) N(R*?),
(wheretis 1 or 2), where each R*? is independently hydrogen,
alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl or heteroaryla-
Ikyl, and each R*® is independently a direct bond or a straight
or branched alkylene or alkenylene chain.

[0084] “Cycloalkylalkyl” refers to a radical of the formula
—R_R, where R, is an alkyl radical as defined above and R,
is a cycloalkyl radical as defined above. The alkyl radical and
the cycloalkyl radical may be optionally substituted as
defined above.

[0085] “Cycloalkylalkenyl” refers to a radical of the for-
mula—R_R_, where R is an alkenyl radical as defined above
and R, is a cycloalkyl radical as defined above. The alkenyl
radical and the cycloalkyl radical may be optionally substi-
tuted as defined above.

[0086] “Cycloalkylalkynyl” refers to a radical of the for-
mula—R R, where R, is an alkynyl radical as defined above
and R, is a cycloalkyl radical as defined above. The alkynyl
radical and the cycloalkyl radical may be optionally substi-
tuted as defined above.

[0087] “Halo” refers to bromo, chloro, fluoro or iodo.
[0088] “Haloalkyl” refers to an alkyl radical, as defined
above, that is substituted by one or more halo radicals, as
defined above, for example, triffuoromethyl, difluoromethyl,
trichloromethyl, 2,2,2-trifluoroethyl, 1-fluoromethyl-2-fluo-
roethyl, 3-bromo-2-fluoropropyl, 1-bromomethyl-2-bromo-
ethyl, and the like. The alkyl part of the haloalkyl radical may
be optionally substituted as defined above for an alkyl group.
[0089] “Haloalkenyl” refers to an alkenyl radical, as
defined above, that is substituted by one or more halo radicals,
as defined above. The alkenyl part of the haloalkyl radical
may be optionally substituted as defined above for an alkenyl
group.

[0090] “Haloalkynyl” refers to an alkynyl radical, as
defined above, that is substituted by one or more halo radicals,
as defined above. The alkynyl part of the haloalkyl radical
may be optionally substituted as defined above for an alkynyl
group.

[0091] “Heterocyclyl” refers to a stable 3- to 18-membered
non-aromatic ring radical which consists of two to twelve
carbon atoms and from one to six heteroatoms selected from
the group consisting of nitrogen, oxygen and sulfur. Unless
stated otherwise specifically in the specification, the hetero-
cyclyl radical may be a monocyclic, bicyclic, tricyclic or
tetracyclic ring system, which may include fused or bridged
ring systems; and the nitrogen, carbon or sulfur atoms in the
heterocyclyl radical may be optionally oxidized; the nitrogen
atom may be optionally quaternized; and the heterocyclyl
radical may be partially or fully saturated. Examples of such
heterocyclyl radicals include, but are not limited to, azepinyl,
2,5-diazabicyclo[2.2.1]heptan-2-yl, hexahydro-1H-1,4-diaz-
epinyl, dioxolanyl, thienyl[1,3]dithianyl, decahydroiso-
quinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl, isox-
azolidinyl, morpholinyl, octahydroindolyl,
octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
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2-oxopyrrolidinyl, oxiranyl, oxazolidinyl, piperidinyl, piper-
azinyl, 4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidi-
nyl, thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyra-
nyl, thiomorpholinyl, thiamorpholinyl, 1-ox0-
thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl. Unless
stated otherwise specifically in the specification, the term
“heterocyclyl” is meant to include heterocyclyl radicals as
defined above which are optionally substituted by one or
more substituents selected from the group consisting of alkyl,
alkenyl, halo, haloalkyl, haloalkenyl, cyano, oxo, thioxo,
nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, —R'°—
ORIS, fR1640C(:O)fR15, 7R167N(R15)2, 7R164C
(=O)R", —R'*—C(=0)OR"’, —R'*—C(=0)N(R"),,
—R'NR'")C(=0)OR'>, —R"NR")C(=0O)R",
7R1 67N(R15)C(:O)N(R15)2, 7R1 67N(R15)S(:O)tRlS
(where tis 1 or 2), —R'*—S(=0),0R"’ (where tis 1 or 2),
—R"'"*—8(=0),R" (where p is 0, 1 or 2), and —R'*—S
(=0)N(R"®), (wheretis 1 or 2), where each R'* is indepen-
dently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkyla-
lkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl
or heteroarylalkyl, and each R'® is independently a direct
bond or a straight or branched alkylene or alkenylene chain.
[0092] “N-heterocyclyl” refers to a heterocyclyl radical as
defined above containing at least one nitrogen and where the
point of attachment of the heterocyclyl radical to the rest of
the molecule is through a nitrogen atom in the heterocyclyl
radical. An N-heterocyclyl radical may be optionally substi-
tuted as described above for heterocyclyl radicals.

[0093] “Heterocyclylalkyl” refers to a radical of the for-
mula—R R where R, is an alkyl radical as defined above and
R is a heterocyclyl radical as defined above, and if the het-
erocyclyl is a nitrogen-containing heterocyclyl, the heterocy-
clyl may be attached to the alkyl radical at the nitrogen atom.
The alkyl part of the heterocyclylalkyl radical may be option-
ally substituted as defined above for an alkyl group. The
heterocyclyl part of the heterocyclylalkyl radical may be
optionally substituted as defined above for a heterocyclyl
group.

[0094] “Heterocyclylalkenyl” refers to a radical of the for-
mula —R R, where R is an alkenyl radical as defined above
and R, is a heterocyclyl radical as defined above, and if the
heterocyclyl is a nitrogen-containing heterocyclyl, the het-
erocyclyl may be attached to the alkenyl radical at the nitro-
gen atom. The alkenyl part of the heterocyclylalkenyl radical
may be optionally substituted as defined above for an alkenyl
group. The heterocyclyl part of the heterocyclylalkenyl radi-
cal may be optionally substituted as defined above for a
heterocyclyl group.

[0095] “Heterocyclylalkynyl” refers to a radical of the for-
mula —R R, where R, is an alkynyl radical as defined above
and R, is a heterocyclyl radical as defined above, and if the
heterocyclyl is a nitrogen-containing heterocyclyl, the het-
erocyclyl may be attached to the alkynyl radical at the nitro-
gen atom. The alkynyl part of the heterocyclylalkynyl radical
may be optionally substituted as defined above for an alkynyl
group. The heterocyclyl part of the heterocyclylalkynyl radi-
cal may be optionally substituted as defined above for a
heterocyclyl group.

[0096] “Heteroaryl” refers to a 3- to 18-membered fully or
partially aromatic ring radical which consists of one to thir-
teen carbon atoms and from one to six heteroatoms selected
from the group consisting of nitrogen, oxygen and sulfur. For
purposes of this invention, the heteroaryl radical may be a
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monocyclic, bicyclic, tricyclic or tetracyclic ring system,
which may include fused or bridged ring systems; the nitro-
gen, carbon or sulfur atoms in the heteroaryl radical may be
optionally oxidized; and the nitrogen atom may be optionally
quaternized. Examples include, but are not limited to, acridi-
nyl, benzimidazolyl, benzindolyl, benzodioxolyl, benzofura-
nyl, benzooxazolyl, benzothiazolyl, benzothiadiazolyl,
benzo[b][1,4]dioxepinyl, 1,4-benzodioxanyl, benzonaphtho-
furanyl, benzoxazolyl, benzodioxolyl, benzodioxinyl, ben-
zopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl,
benzothienyl (benzothiophenyl), benzotriazolyl, benzo[4,6]
imidazo[1,2-a]pyridinyl, carbazolyl, cinnolinyl, dibenzo-
furanyl, dibenzothiophenyl, furanyl, furanonyl, isothiazolyl,
imidazolyl, indazolyl, indolyl, isoindolyl, indolinyl, isoin-
dolinyl, indolizinyl, isoxazolyl, naphthyridinyl, oxadiazolyl,
2-oxoazepinyl, oxazolyl, phenazinyl, phenothiazinyl, phe-
noxazinyl, phthalazinyl, pteridinyl, purinyl, pyrazolyl,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl,
quinazolinyl, quinoxalinyl, quinolinyl, isoquinolinyl, tet-
rahydroquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetra-
zolyl, triazinyl, and thiophenyl (i.e. thienyl). Unless stated
otherwise specifically in the specification, the term “het-
eroaryl” is meant to include heteroaryl radicals as defined
above which are optionally substituted by one or more sub-
stituents selected from the group consisting of alkyl, alkenyl,
alkoxy, halo, haloalkyl, haloalkenyl, cyano, oxo, thioxo,
nitro, oxo, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, hetero-
cyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
“RI_OR'S, —Rm—OC(:O)—RlS, 7R167N(R15)2,
—R'—C(=0)R"’, —R'*—C(=0)OR'*, —R'*—C(=0)
NR"),, —R"—NR")C(=0)OR", —R'*-NR")C
(:O)RIS, 7R167N(R15)C(:O)N(R15)2, 7R167N(R15)
S(=0),R'® (where tis 1 or 2), —R'*—S(=0),0R*’ (where
tis 1 or 2), —RM—S(:O)pRlS (where p is 0, 1 or 2), and
—R!'"*—S(—0)N(R"), (where tis 1 or 2), where each R*® is
independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla-
Ikyl, heteroaryl or heteroarylalkyl, and each R'® is indepen-
dently a direct bond or a straight or branched alkylene or
alkenylene chain.

[0097] “N-heteroaryl” refers to a heteroaryl radical as
defined above containing at least one nitrogen and where the
point of attachment of the heteroaryl radical to the rest of the
molecule is through a nitrogen atom in the heteroaryl radical.
An N-heteroaryl radical may be optionally substituted as
described above for heteroaryl radicals.

[0098] “Heteroarylalkyl” refers to a radical of the formula
—R R, where R, is an alkyl radical as defined above and R,
is a heteroaryl radical as defined above. The heteroaryl part of
the heteroarylalkyl radical may be optionally substituted as
defined above for a heteroaryl group.

[0099] The alkyl part of the heteroarylalkyl radical may be
optionally substituted as defined above for an alkyl group.
[0100] “Heteroarylalkenyl” refers to a radical of the for-
mula —R R, where R _is an alkenyl radical as defined above
and R, is a heteroaryl radical as defined above. The heteroaryl
part of the heteroarylalkenyl radical may be optionally sub-
stituted as defined above for a heteroaryl group. The alkenyl
part of the heteroarylalkenyl radical may be optionally sub-
stituted as defined above for an alkenyl group.

[0101] “Heteroarylalkynyl” refers to a radical of the for-
mula—R R, where R, is an alkynyl radical as defined above
and R, is a heteroaryl radical as defined above. The heteroaryl
part of the heteroarylalkynyl radical may be optionally sub-
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stituted as defined above for a heteroaryl group. The alkynyl
part of the heteroarylalkynyl radical may be optionally sub-
stituted as defined above for an alkynyl group.

[0102] “Hydroxyalkyl” refersto an alkyl radical, as defined
above, substituted by one or more hydroxy (—OH) groups. If
the hydroxyalkyl radical is attached to a hetero atom (e.g.,
oxygen or nitrogen), a hydroxy group can not be attached to
a carbon in the alkyl group which is directly attached to the
hetero atom.

[0103] “Hydroxyiminoalkyl” refers to an alkyl radical, as
defined above, substituted by a hydroxyimino (—NOH)
group.

[0104] “Polymorph” refers to a polymorphic form of com-
pound of the invention. Solids exist in either amorphous or
crystalline forms. In the case of crystalline forms, molecules
are positioned in 3-dimensional lattice sites. When a com-
pound recrystallizes from a solution or slurry, it may crystal-
lize with different spatial lattice arrangements, a property
referred to as “polymorphism,” with the different crystal
forms individually being referred to as a “polymorph”. Dif-
ferent polymorphic forms of a given substance may differ
from each other with respect to one or more physical proper-
ties, such as solubility and dissociation, true density, crystal
shape, compaction behavior, flow properties, and/or solid
state stability. In the case of a chemical substance that exists
in two (or more) polymorphic forms, the unstable forms gen-
erally convert to the more thermodynamically stable forms at
a given temperature after a sufficient period of time. When
this transformation is not rapid, the thermodynamically
unstable form is referred to as the “metastable” form. In
general, the stable form exhibits the highest melting point, the
lowest solubility, and the maximum chemical stability. How-
ever, the metastable form may exhibit sufficient chemical and
physical stability under normal storage conditions to permit
its use in a commercial form. In this case, the metastable form,
although less stable, may exhibit properties desirable over
those of the stable form, such as enhanced solubility or better
oral bioavailability.

[0105] “Prodrug” is meant to indicate a compound that may
be converted under physiological conditions or by solvolysis
to a biologically active compound of the invention. Thus, the
term “prodrug” refers to a metabolic precursor ofa compound
of the invention that is pharmaceutically acceptable. A pro-
drug may be inactive when administered to a subject in need
thereof, but is converted in vivo to an active compound of the
invention. Prodrugs are typically rapidly transformed in vivo
to yield the parent compound of the invention, for example,
by hydrolysis in blood. The prodrug compound often offers
advantages of solubility, tissue compatibility or delayed
release in a mammalian organism (see, Bundgard, H., Design
of Prodrugs (1985), pp. 7-9, 21-24 (Elsevier, Amsterdam).
[0106] A discussion of prodrugs is provided in Higuchi, T.,
et al., “Pro-drugs as Novel Delivery Systems,” A.C.S. Sym-
posium Series, Vol. 14, and in Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical
Association and Pergamon Press, 1987, both of which are
incorporated in full by reference herein.

[0107] The term “prodrug” is also meant to include any
covalently bonded carriers, which release the active com-
pound of the invention in vivo when such prodrug is admin-
istered to a mammalian subject. Prodrugs of a compound of
the invention may be prepared by modifying functional
groups present in the compound of the invention in such a way
that the modifications are cleaved, either in routine manipu-
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lation or in vivo, to the parent compound of the invention.
Prodrugs include compounds of the invention wherein a
hydroxy, amino or mercapto group is bonded to any group
that, when the prodrug of the compound of the invention is
administered to a mammalian subject, cleaves to form a free
hydroxy, free amino or free mercapto group, respectively.
Examples of prodrugs include, but are not limited to, acetate,
formate and benzoate derivatives of alcohol or amine func-
tional groups in the compounds of the invention and the like.
[0108] “Stablecompound” and “stable structure’ are meant
to indicate a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture,
and formulation into an efficacious therapeutic agent.

[0109] “Mammal” includes humans and domestic animals,
such as cats, dogs, swine, cattle, sheep, goats, horses, rabbits,
and the like. Preferably, for purposes of this invention, the
mammal is a human.

[0110] “Optional” or “optionally” means that the subse-
quently described event of circumstances may or may not
occur, and that the description includes instances where said
event or circumstance occurs and instances in which it does
not. For example, “optionally substituted aryl” means that the
aryl radical may or may not be substituted and that the
description includes both substituted aryl radicals and aryl
radicals having no substitution.

[0111] “Pharmaceutically acceptable excipient” includes
without limitation any adjuvant, carrier, excipient, glidant,
sweetening agent, diluent, preservative, dye/colorant, flavor
enhancer, surfactant, wetting agent, dispersing agent, sus-
pending agent, stabilizer, isotonic agent, solvent, or emulsi-
fier which has been approved by the United States Food and
Drug Administration as being acceptable for use in humans or
domestic animals.

[0112] “Pharmaceutically acceptable salt” includes both
acid and base addition salts.

[0113] “Pharmaceutically acceptable acid addition salt”
refers to those salts which retain the biological effectiveness
and properties of the free bases, which are not biologically or
otherwise undesirable, and which are formed with inorganic
acids such as, but not limited to, hydrochloric acid, hydrobro-
mic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, and organic acids such as, but not limited to, acetic acid,
2,2-dichloroacetic acid, adipic acid, alginic acid, ascorbic
acid, aspartic acid, benzenesulfonic acid, benzoic acid, 4-ac-
etamidobenzoic acid, camphoric acid, camphor-10-sulfonic
acid, capric acid, caproic acid, caprylic acid, carbonic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric
acid, ethane-1,2-disulfonic acid, ethanesulfonic acid, 2-hy-
droxyethanesulfonic acid, formic acid, fumaric acid, galac-
taric acid, gentisic acid, glucoheptonic acid, gluconic acid,
glucuronic acid, glutamic acid, glutaric acid, 2-oxo-glutaric
acid, glycerophosphoric acid, glycolic acid, hippuric acid,
isobutyric acid, lactic acid, lactobionic acid, lauric acid,
maleic acid, malic acid, malonic acid, mandelic acid, meth-
anesulfonic acid, mucic acid, naphthalene-1,5-disulfonic
acid, naphthalene-2-sulfonic acid, 1-hydroxy-2-naphthoic
acid, nicotinic acid, oleic acid, orotic acid, oxalic acid, palm-
itic acid, pamoic acid, propionic acid, pyroglutamic acid,
pyruvic acid, salicylic acid, 4-aminosalicylic acid, sebacic
acid, stearic acid, succinic acid, tartaric acid, thiocyanic acid,
p-toluenesulfonic acid, trifluoroacetic acid, undecylenic acid,
and the like.

[0114] “Pharmaceutically acceptable base addition salt”
refers to those salts which retain the biological effectiveness
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and properties of the free acids, which are not biologically or
otherwise undesirable. These salts are prepared from addition
of an inorganic base or an organic base to the free acid. Salts
derived from inorganic bases include, but are not limited to,
the sodium, potassium, lithium, ammonium, calcium, mag-
nesium, iron, zinc, copper, manganese, aluminum salts and
the like. Preferred inorganic salts are the ammonium, sodium,
potassium, calcium, and magnesium salts. Salts derived from
organic bases include, but are not limited to, salts of primary,
secondary, and tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines and
basic ion exchange resins, such as ammonia, isopropylamine,
trimethylamine, diethylamine, triethylamine, tripropy-
lamine, diethanolamine, ethanolamine, deanol, 2-dimethy-
laminoethanol, 2-diethylaminoethanol, dicyclohexylamine,
lysine, arginine, histidine, caffeine, procaine, hydrabamine,
choline, betaine, benethamine, benzathine, ethylenediamine,
glucosamine, methylglucamine, theobromine, triethanola-
mine, tromethamine, purines, piperazine, piperidine, N-eth-
ylpiperidine, polyamine resins and the like. Particularly pre-
ferred organic bases are isopropylamine, diethylamine,
ethanolamine, trimethylamine, dicyclohexylamine, choline
and caffeine.

[0115] A “pharmaceutical composition” refers to a formu-
lation of'a compound of the invention and a medium generally
accepted in the art for the delivery of the biologically active
compound to mammals, for example, humans. Such a
medium includes all pharmaceutically acceptable carriers,
diluents or excipients.

[0116] “Solvate” refers to an aggregate that comprises one
ormore molecules of a compound of the invention with one or
more molecules of solvent. The solvent may be water, in
which case the solvate may be a hydrate. Alternatively, the
solvent may be an organic solvent. Thus, the compounds of
the present invention may exist as a hydrate, including a
monohydrate, dihydrate, hemihydrate, sesquihydrate, trihy-
drate, tetrahydrate and the like, as well as the corresponding
solvated forms. The compound of the invention may be true
solvates, while in other cases, the compound of the invention
may merely retain adventitious water or be a mixture of water
plus some adventitious solvent.

[0117] “Therapeutically effective amount” refers to that
amount of a compound of the invention that, when adminis-
tered to a mammal, preferably a human, is sufficient to effect
treatment, as defined below, of a disease or condition of
interest in the mammal, preferably a human. The amount of a
compound of the invention which constitutes a “therapeuti-
cally effective amount” will vary depending on, e.g., the
activity of the specific compound employed; the metabolic
stability and length of action of the compound; the age, body
weight, general health, sex, and diet of the patient; the mode
and time of administration; the rate of excretion; the drug
combination; the severity of the particular disorder or condi-
tion; and the subject undergoing therapy, but it can be deter-
mined routinely by one of ordinary skill in the art having
regard to his own knowledge and to this disclosure.

[0118] “Treating” or “treatment” as used herein covers the
treatment of the disease or condition of interest in a mammal,
preferably a human, having the disease or condition of inter-
est, and includes:
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[0119] (i) preventing the disease or condition from occur-
ring in a mammal, in particular, when such mammal is pre-
disposed to the condition but has not yet been diagnosed as
having it;

[0120] (i) inhibiting the disease or condition, i.e., arresting

its development;
{

¢}

[0121] (iii) relieving the disease or condition, i.e., causing
regression of the disease or condition; or

[0122] (iv) stabilizing the disease or condition.

[0123] As used herein, the terms “disease” and “condition”
may be used interchangeably or may be different in that the
particular malady or condition may not have a known caus-
ative agent (so that etiology has not yet been worked out) and
it is therefore not yet recognized as a disease but only as an
undesirable condition or syndrome, wherein a more or less
specific set of symptoms have been identified by clinicians.

[0124] The compounds of the invention, or their pharma-
ceutically acceptable salts may contain one or more asym-
metric centers and may thus give rise to enantiomers, diaste-
reomers, and other stereoisomeric forms that may be defined,
in terms of absolute stereochemistry, as (R)- or (S)-or, as (D)-
or (L)- for amino acids. The present invention is meant to
include all such possible isomers, as well as their racemic and
optically pure forms. Optically active (+) and (=), (R)- and
(S)-, or (D)- and (L)-isomers may be prepared using chiral
synthons or chiral reagents, or resolved using conventional
techniques, such as for example, but not limited to, HPL.C
using a chiral column. When the compounds described herein
contain olefinic double bonds or other centres of geometric
asymmetry, and unless specified otherwise, it is intended that
the compounds include both E and Z geometric isomers.
Likewise, all tautomeric forms are also intended to be
included.

[0125] A “stereoisomer” refers to a compound made up of
the same atoms bonded by the same bonds but having differ-
ent three-dimensional structures, which are not interchange-
able. The present invention contemplates various stereoiso-
mers and mixtures thereof and includes ‘“‘enantiomers”,
which refers to two stereoisomers whose molecules are non-
superimposeable mirror images of one another.

[0126] A “tautomer” refers to a proton shift from one atom
of' a molecule to another atom of the same molecule. The
present invention includes tautomers of any said compounds.

[0127] The chemical naming protocol and structure dia-
grams used herein employ and rely on the Chemical Abstracts
Service (CAS) rules. For complex chemical names employed
herein, a substituent group is named before the group to
whichitattaches. For example, 2-cyclopropylethyl comprises
an ethyl backbone with cyclopropyl substituent. In chemical
structure diagrams, all bonds are identified, except for some
carbon atoms, which are assumed to be bonded to sufficient
hydrogen atoms to complete the valency.
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[0128] Forexample, a compound of formula (I) whereinris
0; q is 1; R'® is 2-oxazolyl; R'?, R', R'? and R'® are each
hydrogen; R? is methyl; R® is —O—; R* is methylene; R>?,
R>?, R*¢, R%%, R%, and R®¢ are each hydrogen; R” is methyl;
and R® is 4-carboxybenzyl; i.e., a compound of the following
formula:

N/\/\N

CH; CH; OH

is named herein as 4-[[methyl[3-[methyl[[4-[4-(2-0xazolyl)
phenoxy|phenyl]methylJamino]propyl]amino Jmethyl]ben-
zoic acid.

Pharmaceutical Compositions of the Invention and
Administration
[0129] Administration of the compounds of the invention,

or their pharmaceutically acceptable salts, in pure form or in
an appropriate pharmaceutical composition, can be carried
out via any of the accepted modes of administration of agents
for serving similar utilities. The pharmaceutical composi-
tions of the invention can be prepared by combining a com-
pound of the invention with an appropriate pharmaceutically
acceptable carrier, diluent or excipient, and may be formu-
lated into preparations in solid, semi-solid, liquid or gaseous
forms, such as tablets, capsules, powders, granules, oint-
ments, solutions, suppositories, injections, inhalants, gels,
microspheres, and aerosols. Typical routes of administering
such pharmaceutical compositions include, without limita-
tion, oral, topical, transdermal, inhalation, parenteral, sublin-
gual, rectal, vaginal, and intranasal. The term parenteral as
used herein includes subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion techniques.
Pharmaceutical compositions of the invention are formulated
s0 as to allow the active ingredients contained therein to be
bioavailable upon administration of the composition to a
patient. Compositions that will be administered to a subject or
patient take the form of one or more dosage units, where for
example, a tablet may be a single dosage unit, and a container
of' a compound of the invention in aerosol form may hold a
plurality of dosage units. Actual methods of preparing such
dosage forms are known, or will be apparent, to those skilled
in this art; for example, see The Science and Practice of
Pharmacy, 20th Edition (Philadelphia College of Pharmacy
and Science, 2000). The composition to be administered will,
in any event, contain a therapeutically effective amount of a
compound of the invention, or a pharmaceutically acceptable
salt thereof, for treatment of a disease or condition of interest
in accordance with the teachings of this invention.

[0130] A pharmaceutical composition of the invention may
be in the form of a solid or liquid. In one aspect, the carrier(s)
are particulate, so that the compositions are, for example, in
tablet or powder form. The carrier(s) may be liquid, with the
compositions being, for example, an oral syrup, injectable
liquid or an aerosol, which is useful in, for example, inhala-
tory administration.
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[0131] When intended for oral administration, the pharma-
ceutical composition is preferably in either solid or liquid
form, where semi-solid, semi-liquid, suspension and gel
forms are included within the forms considered herein as
either solid or liquid.

[0132] As a solid composition for oral administration, the
pharmaceutical composition may be formulated into a pow-
der, granule, compressed tablet, pill, capsule, chewing gum,
wafer or the like form. Such a solid composition will typically
contain one or more inert diluents or edible carriers. In addi-
tion, one or more of the following may be present: binders
such as carboxymethylcellulose, ethyl cellulose, microcrys-
talline cellulose, gum tragacanth or gelatin; excipients such as
starch, lactose or dextrins, disintegrating agents such as alg-
inic acid, sodium alginate, Primogel, corn starch and the like;
lubricants such as magnesium stearate or Sterotex; glidants
such as colloidal silicon dioxide; sweetening agents such as
sucrose or saccharin; a flavoring agent such as peppermint,
methyl salicylate or orange flavoring; and a coloring agent.

[0133] Whenthe pharmaceutical composition is in the form
of'a capsule, for example a gelatin capsule, it may contain, in
addition to materials of the above type, a liquid carrier such as
polyethylene glycol or oil.

[0134] Thepharmaceutical composition may be in the form
of'aliquid, for example, an elixir, syrup, solution, emulsion or
suspension. The liquid may be for oral administration or for
delivery by injection, as two examples. When intended for
oral administration, preferred composition contain, in addi-
tion to the present compounds, one or more of a sweetening
agent, preservatives, dye/colorant and flavor enhancer. In a
composition intended to be administered by injection, one or
more of a surfactant, preservative, wetting agent, dispersing
agent, suspending agent, buffer, stabilizer and isotonic agent
may be included.

[0135] The liquid pharmaceutical compositions of the
invention, whether they be solutions, suspensions or other
like form, may include one or more of the following adju-
vants: sterile diluents such as water for injection, saline solu-
tion, preferably physiological saline, Ringer’s solution, iso-
tonic sodium chloride, fixed oils such as synthetic mono or
diglycerides which may serve as the solvent or suspending
medium, polyethylene glycols, glycerin, propylene glycol or
other solvents; antibacterial agents such as benzyl alcohol or
methyl paraben; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethylenediaminetetraacetic
acid; buffers such as acetates, citrates or phosphates and
agents for the adjustment of tonicity such as sodium chloride
or dextrose. The parenteral preparation can be enclosed in
ampoules, disposable syringes or multiple dose vials made of
glass or plastic. Physiological saline is a preferred adjuvant.
An injectable pharmaceutical composition is preferably ster-
ile.

[0136] A liquid pharmaceutical composition of the inven-
tion intended for either parenteral or oral administration
should contain an amount of a compound of the invention
such that a suitable dosage will be obtained. Typically, this
amount is at least 0.01% of a compound of the invention in the
composition. When intended for oral administration, this
amount may be varied to be between 0.1 and about 70% of'the
weight of the composition. Preferred oral pharmaceutical
compositions contain between about 4% and about 50% of
the compound of the invention. Preferred pharmaceutical
compositions and preparations according to the present
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invention are prepared so that a parenteral dosage unit con-
tains between 0.01 to 10% by weight of the compound prior
to dilution of the invention.

[0137] The pharmaceutical composition of the invention
may be intended for topical administration, in which case the
carrier may suitably comprise a solution, emulsion, ointment
or gel base. The base, for example, may comprise one or more
of the following: petrolatum, lanolin, polyethylene glycols,
bee wax, mineral oil, diluents such as water and alcohol, and
emulsifiers and stabilizers. Thickening agents may be present
in a pharmaceutical composition for topical administration. If
intended for transdermal administration, the composition
may include a transdermal patch or iontophoresis device.
Topical formulations may contain a concentration of the com-
pound of the invention from about 0.1 to about 10% w/v
(weight per unit volume).

[0138] The pharmaceutical composition of the invention
may be intended for rectal administration, in the form, for
example, of a suppository, which will melt in the rectum and
release the drug. The composition for rectal administration
may contain an oleaginous base as a suitable nonirritating
excipient. Such bases include, without limitation, lanolin,
cocoa butter and polyethylene glycol.

[0139] The pharmaceutical composition of the invention
may include various materials, which modify the physical
form of a solid or liquid dosage unit. For example, the com-
position may include materials that form a coating shell
around the active ingredients. The materials that form the
coating shell are typically inert, and may be selected from, for
example, sugar, shellac, and other enteric coating agents.
Alternatively, the active ingredients may be encased in a
gelatin capsule.

[0140] The pharmaceutical composition of the invention in
solid or liquid form may include an agent that binds to the
compound of the invention and thereby assists in the delivery
of'the compound. Suitable agents that may act in this capacity
include a monoclonal or polyclonal antibody, a protein or a
liposome.

[0141] The pharmaceutical composition of the invention
may consist of dosage units that can be administered as an
aerosol. The term aerosol is used to denote a variety of sys-
tems ranging from those of colloidal nature to systems con-
sisting of pressurized packages. Delivery may be by a lique-
fied or compressed gas or by a suitable pump system that
dispenses the active ingredients. Aerosols of compounds of
the invention may be delivered in single phase, bi-phasic, or
tri-phasic systems in order to deliver the active ingredient(s).
Delivery of the aerosol includes the necessary container, acti-
vators, valves, subcontainers, and the like, which together
may form a kit. One skilled in the art, without undue experi-
mentation may determine preferred aerosols.

[0142] The pharmaceutical compositions of the invention
may be prepared by methodology well known in the pharma-
ceutical art. For example, a pharmaceutical composition
intended to be administered by injection can be prepared by
combining a compound of the invention with sterile, distilled
water so as to form a solution. A surfactant may be added to
facilitate the formation of a homogeneous solution or suspen-
sion. Surfactants are compounds that non-covalently interact
with the compound of the invention so as to facilitate disso-
Iution or homogeneous suspension of the compound in the
aqueous delivery system.

[0143] The compounds of the invention, or their pharma-
ceutically acceptable salts, are administered in a therapeuti-
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cally effective amount, which will vary depending upon a
variety of factors and can be determined routinely by one of
ordinary skill in the art. Generally, a therapeutically effective
daily dose is (for a 70 kg mammal) from about 0.001 mg/kg
(i.e., 0.7 mg) to about 100 mg/kg (i.e., 7.0 gm); preferably a
therapeutically effective dose is (for a 70 kg mammal) from
about 0.01 mg/kg (i.e., 7 mg)to about 50 mg/kg (i.e., 3.5 gm);
more preferably a therapeutically effective dose is (fora 70 kg
mammal) from about 1 mg/kg (i.e., 70 mg) to about 25 mg/kg
(ie., 1.75 gm).

[0144] Compounds of the invention, or pharmaceutically
acceptable derivatives thereof, may also be administered
simultaneously with, prior to, or after administration of one or
more other therapeutic agents. Such combination therapy
includes administration of a single pharmaceutical dosage
formulation which contains a compound of the invention and
one or more additional active agents, as well as administration
of the compound of the invention and each active agent in its
own separate pharmaceutical dosage formulation. For
example, a compound of the invention and the other active
agent can be administered to the patient together in a single
oral dosage composition such as a tablet or capsule, or each
agent can be administered in separate oral dosage formula-
tions. Where separate dosage formulations are used, the com-
pounds of the invention and one or more additional active
agents can be administered at essentially the same time, i.e.,
concurrently, or at separately staggered times, i.e., sequen-
tially; combination therapy is understood to include all these
regimens.

Utility of the Compounds of the Invention

[0145] The compounds of the invention are inhibitors of
LTA,-h activity and are therefore useful in treating diseases
and disorders which are ameliorated by the inhibition of
LTA,-h activity. Such diseases and conditions include inflam-
matory and autoimmune disorders and pulmonary and respi-
ratory tract inflammation.

[0146] Accordingly, the compounds are useful in the treat-
ment of the following diseases or disorders in mammals,
particularly humans: acute or chronic inflammation, anaphy-
lactic reactions, allergic reactions, allergic contact dermatitis,
allergic rhinitis, chemical and non-specific irritant contact
dermatitis, urticaria, atopic dermatitis, psoriasis, fistulas
associated with Crohn’s disease, pouchitis, septic or endot-
oxic shock, hemorrhagic shock, shock-like syndromes, cap-
illary leak syndromes induced by immunotherapy of cancer,
acute respiratory distress syndrome, traumatic shock,
immune- and pathogen-induced pneumonias, immune com-
plex-mediated pulmonary injury and chronic obstructive pul-
monary disease, inflammatory bowel diseases (including
ulcerative colitis, Crohn’s disease and post-surgical trauma),
gastrointestinal ulcers, diseases associated with ischemia-
reperfusion injury (including acute myocardial ischemia and
infarction, acute renal failure, ischemic bowel disease and
acute hemorrhagic or ischemic stroke), immune-complex-
mediated glomerulonephritis, autoimmune diseases (includ-
ing insulin-dependent diabetes mellitus, multiple sclerosis,
rheumatoid arthritis, osteoarthritis and systemic lupus erythe-
matosus), acute and chronic organ transplant rejection, trans-
plant arteriosclerosis and fibrosis, cardiovascular disorders
(including hypertension, atherosclerosis, aneurysm, critical
leg ischemia, peripheral arterial occlusive disease and Rey-
naud’s syndrome), complications of diabetes (including dia-
betic nephropathy, neuropathy and retinopathy), ocular dis-
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orders (including macular degeneration and glaucoma),
neurodegenerative disorders (including delayed neurodegen-
eration in stroke, Alzheimer’s disease, Parkinson’s disease,
encephalitis and HIV dementia), inflammatory and neuro-
pathic pain including arthritic pain, periodontal disease
including gingivitis, ear infections, migraine, benign pros-
tatic hyperplasia, and cancers (including, but not limited to,
leukemias and lymphomas, prostate cancer, breast cancer,
lung cancer, malignant melanoma, renal carcinoma, head and
neck tumors and colorectal cancer).

[0147] The compounds are also useful in treating folliculi-
tis induced by inhibitors of epidermal growth factor (EGF) or
epidermal growth factor receptor (EGFR) kinase used in the
treatment of solid tumors. Clinical trials have revealed folli-
culitis (inflammation of the hair follicle manifested by severe
acne-like skin rash on the face, chest and upper back) as a
major dose-limiting side effect of such treatments. Such fol-
liculitis is associated with an infiltration of neutrophils sug-
gesting products secreted by activated neutrophils to be the
cause of the inflammation. The compounds of the invention
inhibit neutrophil or eosinophil-mediated inflammation, and
are therefore useful in treating such folliculitis, thereby
improving the quality of life of the treated cancer patients but
also allowing for the increase of the dosage of the EGF
inhibitor or EGFR kinase inhibitor or the extension of the
duration of the treatment, resulting in improved efficacy of
the desired inhibitor.

[0148] The compounds are also useful in the treatment of
pulmonary and respiratory inflammation disorders in mam-
mals, particularly humans, including, but not limited to,
asthma, chronic bronchitis, bronchiolitis, bronchiolitis oblit-
erans (including such with organizing pneumonia), allergic
inflammation of the respiratory tract (including rhinitis and
sinusitis), eosinophilic granuloma, pneumonias, pulmonary
fibroses, pulmonary manifestations of connective tissue dis-
eases, acute or chronic lung injury, chronic obstructive pul-
monary diseases, adult respiratory distress syndrome, and
other non-infectious inflammatory disorders of the lung char-
acterized by eosinophil infiltration.

[0149] For example, the compounds of the invention are
useful in the inhibition of: eosinophil-mediated inflammation
of the lung or tissues; neutrophil-mediated inflammation of
the lung; lymphocyte-mediated inflammation of the lung;
airway hyper-responsiveness; and airway and vascular
inflammation.

[0150] The compounds are also useful in the treatment of
myocardial infarction or susceptibility to myocardial infarc-
tion in mammals, particularly humans, transient ischemic
attack, transient monocular blindness, stroke or susceptibility
of stroke, claudication, peripheral arterial occlusive disease
or susceptibility to peripheral arterial occlusive disease, and
acute coronary syndrome (such as unstable angina, non-ST-
elevation myocardial infarction or ST-elevation myocardial
infarction). The compounds are also useful in the methods for
reducing the risk of myocardial infarction, stroke or periph-
eral arterial occlusive disease in mammals and reducing the
risk of a second myocardial infarction or stroke.

[0151] The compounds are also useful in the treatment of
atherosclerosis in mammals, particularly humans who
require treatment (such as angioplasty, stents, coronary artery
bypass graft) in order to restore blood flow in the arteries
(such as in the coronary arteries).

[0152] The compounds are also useful in inhibiting the
synthesis of leukotriene B, in both in vitro and in vivo assays.



US 2013/0123243 Al

Testing of the Compounds of the Invention

[0153] The compounds of the invention were tested for
their ability to inhibit LTA ,-h by various known assays and by
assays described herein. For example, the compounds were
tested for their ability to inhibit L'TA ,-h activity by assaying
the compounds in the hydrolase-homogeneous time resolved
fluoroescence assay. This assay, which is a two-step assay,
measures the hydrolysis of LTA, to LTB, by analyzing the
amount of LTB, produced. The first step involves the enzy-
matic conversion of LTA, to LTB, and the second step
involves the quantification of the LTB, formed with a homo-
geneous time resolved fluoroescence assay.

[0154] Since LTA, hydrolase is grouped with the M1 fam-
ily of zinc metalloproteases (see, Rudberg, P. C. etal., J. Biol.
Chem. 2002, Vol. 277, page 1398-1404), the compounds of
the invention can be tested in the standard hydrolase and
peptidase assay to determine the compounds’ kinetic con-
stants for binding to LTA, hydrolase and for inhibiting LTB,
synthesis (see Askonas, L. I, et al., The Journal of Pharma-
cology and Experimental Therapeutics 2002, 300(2): 577-
582; Penning, T. D., J. Med. Chem. 2000, 43(4): 721-735;
Kull, F. etal., The Journal of Biological Chemistry 1999, 274
(49): 34683-34690).

[0155] Compounds of the invention can also be tested for
their ability as inhibitors of LTA, hydrolase in the whole
blood assay using human, mouse, rat or dog whole blood (see
Penning, T. D. etal.,J. Med. Chem.(2000),43(4): 721-735 for
a description of a human whole blood assay and a mouse
whole blood assay).

[0156] A hallmark of inflammation is the adhesion and
transmigration across endothelium of neutrophils, eosino-
phils and other inflammatory cells. A similar process is
observed for the migration of cells across polarized epithelial
cells that occur in the lung, gastrointestinal tract and other
organs. Cell culture models of these processes are available
and can be used to show the ability of the compounds of the
invention to inhibit the transmigration of human neutrophils
across human endothelial cells and epithelial cells, including
the human intestinal epithelial cell line T, ,. Accordingly, one
of ordinary skill in the art can test the compounds of the
invention for their ability to inhibit the transmigration of
human neutrophils and eosinophils across human endothelial
cells and epithelial cells by performing assays similar to those
described in Colgan, S. P., et al., J. Clin. Invest. 1993, Vol. 92,
No. 1, pp. 75-82, and Serhan, C. N., et al., Biochemistry 1995,
Vol. 34, No. 44, pp. 14609-14615.

[0157] The air pouch model and/or the mouse zymosan-
induced peritonitis model may be used to evaluate the in vivo
efficacy of the compounds of the invention in treating an
inflammatory response. These are acute experimental models
of inflammation characterized by infiltration of inflammatory
cells into a localized area. See, e.g., the in vivo assays
describedin Ajuebor, M. N, et al., Immunology 1998, Vol. 95,
pp- 625-630; Gronert, K., etal., Am. J. Pathol. 2001, Vol. 158,
pp- 3-9; Pouliot, M., et al., Biochemistry 2000, Vol. 39. pp.
4761-4768; Clish, C. B., et al., Proc. Natl. Acad. Sci. U.S.A.
1999, Vol. 96, pp. 8247-8252; Hachicha, M., et al., J. Exp.
Med. 1999, Vol. 189, pp. 1923-30.

[0158] Animal models (i.e., in vivo assays) may also be
utilized to determine the efficacy of the compounds of the
invention in treating asthma and related disorders of the pul-
monary and respiratory tract, including, but not limited to,
asthma. See, e.g., the assays described in De Sanctis, G. T. et
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al., Journal of Clinical Investigation 1999, Vol. 103, pp. 507-
515, and Campbell, E. M., et al., J. Immunol. 1998, Vol. 161,
No. 12, pp. 7047-7053.

Exemplary Embodiments of the Invention

[0159] A.One aspectofthe invention are the compounds of
Formula (1), as single stereoisomers or as mixtures of stere-
oisomers, and the pharmaceutically acceptable salts, sol-
vates, polymorphs, clathrates, ammonium ions, N-oxides or
prodrugs thereof, as set forth above in the Summary.

[0160] Another aspect of the invention are the compounds
of Formula (I-1)), as single stereoisomers or as mixtures of
stereoisomers, and the pharmaceutically acceptable salts, sol-
vates, polymorphs, clathrates, ammonium ions, N-oxides or
prodrugs thereof, as set forth above in the Summary:

a1
®R),

|-
&)

R—RN

[0161] Another aspect of the invention are the compounds
of Formula (I-2), as single stereoisomers or as mixtures of
stereoisomers, and the pharmaceutically acceptable salts, sol-
vates, polymorphs, clathrates, ammonium ions, N-oxides or
prodrugs thereof, as set forth above in the Summary:

a-2)
®),

h

R—R3/\

R*—N N—RS.

RSa RGC
6a RS c
RSb Réb

[0162] Another aspect of the invention are the compounds
of Formula (I-3), as single stereoisomers or as mixtures of
stereoisomers, and the pharmaceutically acceptable salts, sol-
vates, polymorphs, clathrates, ammonium ions, N-oxides or
prodrugs thereof, as set forth above in the Summary:

-3)
®R),

h

R—R3/\

R*—N N—RS.

/

[0163] Another aspect of the invention are the compounds
of Formula (I-4), as single stereoisomers or as mixtures of
stereoisomers, and the pharmaceutically acceptable salts, sol-
vates, polymorphs, clathrates, ammonium ions, N-oxides or
prodrugs thereof, as set forth above in the Summary:
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-4
®R),

—|- i
R*— N—
b=

[0164] Another aspect of the invention are the compounds
of Formula (I-5), as single stereoisomers or as mixtures of
stereoisomers, and the pharmaceutically acceptable salts, sol-
vates, polymorphs, clathrates, ammonium ions, N-oxides or
prodrugs thereof, as set forth above in the Summary:

-5
R9>,

A

B. Another aspect of the invention are the compounds of
Formula (I) where R is an optionally substituted phenyl and
having Formula (I-B):

I-B)

» ®),
R Rl

| - 7 RSa ]TSb
\)7 C_C
R la R3 6¢ RGC

RG” R
Rld Rle

wherein the substituents are as described above in the Sum-
mary.

[0165] Accordingly, one embodiment of the compounds of
Formula (I-B) are those whereinris 0 to 4; qis 0to 2; R**, R*?,
R'¢, R'¥ and R'® are each independently selected from the
group consisting of hydrogen, —R"*—OR!°, —R”—C
(=0)OR', —R¥*—C(=O)R', alkyl, halo, haloalkyl,
cyano, optionally substituted cycloalkyl, optionally substi-
tuted cycloalkylalkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, option-
ally substituted heteroarylalkyl, optionally substituted het-
erocyclyl, and optionally substituted heterocyclylalkyl; R>
and R”, together with the nitrogens to which they are attached
and one of R>*, R*” and R*°, form an optionally substituted 6-
to 10-membered bridged N-heterocyclyl; R? is a direct bond,
—0—, —R"?*-0—, —O-—R"?*—, —O—R"”»-0O— an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; R* is a direct bond, —O—R"'?*— an optionally sub-
stituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-

14
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eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR!°, —R"**—0O—
R"—C(=0)OR', —R"®—C(=0O)R'"’, —R">—C(=0)
OR'°, — R C(=0)—R"*—C(=0)OR'°, —R”®—C
(=0)—R"”-NRR'", —R"”*-C(=0)—R"*—8(=0)N
(R'HRM (wheretis 1 or 2), or —R'*—S(=0),R" (where p
is 0, 1 or 2); or
[0166] R?®isaralkyl optionally substituted with one or more
substituents selected from the group consisting of halo,
nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R**—OR'°, —R'*—C(=0)R*°, —R'*—
C(=0)OR", —R"” —C(=0)—R"”*—NR)R", —R"”*—

C(—O)NR')—R™“_NR™R!, R §—O)N
(R')R** (where tis 1 or 2), —R">—NR'*R!", —R">—
NRIO)C=OR®, R NR')C(—=0)—R>N

(RIO)RI 1’ 7R137N(R10)7R134C(:O)OR10, 7R137
N(RIO)C(:O)le4*S(O)tN(R10)R1 1, 7R137N(R10)
C(=0)—R">—NR'")C(=0O)R", —RP—NR')C
(:O)—Rl3—N(R10)—R14—N(R10)R1 1 , 7R137N
R'DIS(=O0)NR')R", and —R"*—O—R"*—C(=0)
OR', where t is 1 or 2; each R® is independently
—O0O—R"', alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R'® and R'* is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted hetero-
cyclylalkyl; or R'® and R'!, together with the nitrogen to
which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'*“is an optionally
substituted straight or branched alkylene chain, an option-
ally substituted straight or branched alkenylene chain, or
an optionally substituted straight or branched alkynylene
chain; each R'? is a direct bond, an optionally substituted
straight or branched alkylene chain, an optionally substi-
tuted straight or branched alkenylene chain, or an option-
ally substituted straight or branched alkynylene chain; and
each R'* is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0167] Another embodiment are those compounds of for-

mula (I-B) having the following formula

(I-B-1):
[0168]
, (I-B-1)
R!? Rle _(T_)r
4 R¢
Rle R3/\\J7 \ -
Rld Rle

wherein r is 0 to 4; R'% R!', R!°, R' and R'¢ are each
independently selected from the group consisting of hydro-
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gen, —R"”—OR'"®, —R">—C(=0)OR'’, —R">—C(=0)
R, alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, and optionally substi-
tuted heterocyclylalkyl; R? is a direct bond, —O—, —R'*—
O—, —O0—R"— —O—R'"> 0O—, an optionally substi-
tuted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R* is a direct bond, —O—R'2*— an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R® is hydro-
gen, alkyl, haloalkyl, haloalkenyl, haloalkynyl, hydroxy-
alkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —RB—ORIO R1 —O0—

R C(=0)OR', — R C(—O)R™, —C(—0)
OR'®, —RB—C(:O)—R“%(:O)ORIO, —RB-C
(=0)—R®-NR')R', —R" C(=0) R"* §=0)

tN(Rlo)R“ (wheretis 1 or 2), or —R*—S(= 0), R'° (where
pis 0, 1 or 2); or R® is aralkyl optionally substltuted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-

iminoalkyl, —R!*—OR!°, —R!> _C(=O)R,,, —R*—C
(:O)ORlO, 7R13 C(:O)*RL%*N(RIO)RI 1’ 7R13 C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R, —RB—N(RIO)RI L _R!3

—NR")C(=O0)R™,
le3*N(RlO)C(:O)lest(Rlo)Rl 1’ 7R137N
(R10)7R134C(:O)OR10, 7R137N(R10)C(:O)7R147
S(:O)tN(RIO)Rl 1’ —RB—N(RIO)C(:O)—RB—N(R“))
C(:O)Rlo, 7R137N(R1O)C(:O)7R137N(R10)7R147
N(RIO)RI 1’ 7R137N(R10)S(:O)tN(RIO)R1 1’ and 7R137
O—R"™—C(=0)OR'°,where t is 1 or 2; each R’ is
independently —O—R', alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R*® and R'! is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'® and R'!, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; R'2# is an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; each R'? is a
direct bond, an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain.

[0169] Another embodiment are those compounds of for-
mula (I-B-1) whereinr is 0 to 4; R'“ is hydrogen, —R"*—C
(=0)OR'®, —R"*—C(=0)R', alkyl, halo, haloalkyl,
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cyano, optionally substituted cycloalkyl, optionally substi-

tuted cycloalkylalkyl, optionally substituted aryl, optionally

substituted aralkyl, optionally substituted heteroaryl, option-
ally substituted heteroarylalkyl, optionally substituted het-

erocyclyl, or optionally substituted heterocyclylalkyl; R*?,

R, R'%and

[0170] R'¢areeach independently hydrogen or halo; R is a
direct bond, —O—, —R'>O0— —O—R" 0O— oran
optionally substituted straight or branched alkylene chain;
R*is a direct bond, —O—R"**— or an optionally substi-
tuted straight or branched alkylene chain; R® is aralkyl
optionally substituted with —R">—C(=0)OR'® or
—RP—C(=0)NR')R'; each R’ is independently
alkyl, halo or —O—R'?; each R'° and R*' is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, option-
ally substituted aryl, optionally substituted aralkyl, option-
ally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R*?,
together with the nitrogen to which they are attached, form
an optionally substituted N-heterocyclyl or an optionally
substituted N-heteroaryl; each R'? is an optionally substi-
tuted straight or branched alkylene chain; R'* is an option-
ally substituted straight or branched alkylene chain; and
each R'® is a direct bond or an optionally substituted
straight or branched alkylene chain.

[0171] Another embodiment are those compounds of for-

mula (I-B-1) whereinr is 0 to 4; R'“ is hydrogen, —R"*—C

(=0)0R'®, —R"*—C(=0)R'®, alkyl, halo, haloalkyl,

optionally substituted phenyl, furanyl, thienyl, thiazolyl, or

optionally substituted oxazolyl; R'?, R'¢, R'“ and R'® are
each hydrogen; R? is a direct bond, —O—, —R">—O—

—O—R"”—O— or methylene; R* is a direct bond,

—O—R"™"— or an optionally substituted straight or

branched alkylene chain; each R>?, R>?, R® and R® are

hydrogen; R® is benzyl substituted with —R"*—C(=0)

OR'?; each R’ is independently —O—R*'°, or halo; R'° is

hydrogen, alkyl or optionally substituted aryl; each R'? is

methylene or ethylene; R'?* is methylene or ethylene; and
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain.

[0172] Specific embodiments of the compounds of formula

(I-B-1) include the following compounds:

[0173] 4-[[(1S,4S)-5-[2-[4-(phenylmethyl)phenoxy]
ethyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl |benzoic
acid;

[0174] 4-[[(1S,4S)-5-[ (4-phenoxyphenyl)methyl]-2,5-di-
azabicyclo[2.2.1]hept-2-yl|methyl]benzoic acid;

[0175] 4-[[(1S,4S)-5-[[4-(4-fluorophenoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0176] 4-[[(1S,4S)-5-[[4-(2-phenylethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0177] 4-[[(1S,4S)-5-[3-(4-phenoxyphenyl)propyl]-2,5-
diazabicyclo[2.2.1hept-2-ylJmethyl]benzoic acid;

[0178] 4-[[(1S,4S)-5-[[4-(4-chlorophenoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0179] 4-[[(1S,4S)-5-[2-(4-phenoxyphenyl)ethyl]-2,5-di-
azabicyclo[2.2.1]hept-2-yl|methyl]benzoic acid;

[0180] 4-[[(1S,4S)-5-[[4-(2-phenoxyethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;
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[0181] 4-[[(1S,4S)-5-[[4-(4-bromophenoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0182] 4-[[(1S,4S)-5-[2-[4-[(4-chloropheny])methyl]|phe-
noxy|ethyl]-2,5-diazabicyco[2.2.1]hept-2-yl|methyl|ben-
zoic acid;

[0183] 4-[[(1S,4S)-5-[2-[4-[(4-fluorophenyl)methyl]phe-
noxy|ethyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methy]]
benzoic acid;

[0184] 4-[[(1S,4S)-5-[[4-[(2'-fluoro[1,1-b]phenyl]-4-y1)
oxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-y]]
methyl]benzoic acid;

[0185] 4-[[(1S,4S)-5-[[4-[4-(3-furanyl)phenoxy|phenyl]
methyl]-2,5-diazabicyco[2.2.1]hept-2-yl|methyl |benzoic
acid;

[0186] 4-[[(1S,4S)-5-[[4-[4-(trifluoromethyl)phenoxy]
phenyl|methy]-2,5-diazabicyclo[2.2.1hept-2-yl|methy]]
benzoic acid;

[0187] 4-[[(1S,4S)-5-[[4-(4-acetylphenoxy|phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0188] 4-[[(1S,4S)-5-[[4-[4-(3-thienyl)phenoxy]|phenyl]
methyl]-2,5-diazabicyco[2.2.1]hept-2-yl|methyl |benzoic
acid;

[0189] 4-[[(1S,4S)-5-[[4-[4-(3,5-dimethyl-4-isoxazolyl)
phenoxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-
yllmethyl]benzoic acid;

[0190] 4-[[(1S,4S)-5-[(3-fluoro-4-phenoxyphenyl)me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0191] 4-[[(1S,4S)-5-[[3-(2-phenylethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0192] 4-[[(1S,4S)-5-[[4-[4-(2-0xazolyl)phenoxy[phenyl]
methyl]-2,5-diazabicyco[2.2.1]hept-2-yl|methyl |benzoic
acid;

[0193] 4-[[(1S,4S)-5-[(4-fluoro-2-phenoxyphenyl)me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0194] 4-[[(1S,4S)-5-[(3-phenoxyphenyl)methyl]-2,5-di-
azabicyco[2.2.1]hept-2-yl|methyl]benzoic acid;

[0195] 4-[[(1S,4S)-5-[(2-fluoro-4-phenoxyphenyl)me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0196] 4-[[(1S,4S)-5-[(2,4-diphenoxyphenyl)methyl]-2,5-
diazabicyco[2.2.1]hept-2-yl|methyl|benzoic acid; yl]me-
thyl]benzoic acid;

[0197] 4-[[(1S,4S)-5-[(4-phenoxyphenyl)methyl]-2,5-di-
azabicyco[2.2.1Thept-2-yl|methyl|benzeneacetic acid;

[0198] 4-[[(1S,4S)-5-[[4-(2-phenoxyethoxy)phenyl|me-
thyl]-2,5-diazabicyco[2.2.1]hept-2-yl|methyl|benzene-
acetic acid;

[0199] 4-[[(1S,4S)-5-[[4-(2-phenylethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzene-
acetic acid;

[0200] methyl 4-[[(1S,4S)-5-[[4-[4-(2-0xazolyl)phenoxy]
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoate;

[0201] 4-[[(1S,4S)-5-[[4-[4-(2-thiazoly])phenoxy|phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; and

[0202] methyl 4-[[(18S,45)-5-[[4-[4-(2-thiazolyl)phenoxy]
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoate.
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[0203] Another embodiment of the compounds of formula
(I-B) are those whereinr is 0 to 4; q is 0 to 2; R!¢, R'?, R'°C,
R'¥ and R*® are each independently selected from the group
consisting of hydrogen, —R'*—OR'°, —R'*—C(=0)
OR'°, —R™®—C(=0)R'°, alkyl, halo, haloalkyl, cyano,
optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally sub-
stituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, and optionally substituted heterocyclylalkyl; R* and R,
together with the nitrogens to which they are attached, form
an optionally substituted 5- to 7-membered N-heterocyclyl;
R?® is a direct bond, —O—, —R!>-O0—, —O—R!'>—,
—O—R"™—0O—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R* is a direct bond,
—O—R"“— an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; each R>%, R>?, R>, R® R® and

[0204] R®°are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R°* and R%*
together, R>” and R together, and R>¢ and R together
can be an oxo group; R® is hydrogen, alkyl, haloalkyl,
haloalkenyl, haloalkynyl, hydroxyalkyl, optionally substi-
tuted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocy-
clylalkyl, —R'*—OR!%, —R"*—O—R*—C(=0)OR'°,
—RP—C(=0)R'", —R”—C(=0)OR'", —R”—C
(=0)—R"*—C(=0)OR'®, —R"* C(=0)—R®-N
(RIO)RI 1, le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(wheretis 1 or2), or —RM—S(:O)pRlO (where pis 0, 1
or 2); or

[0205] R®is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo,
nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R">—OR'®, —R">—C(=0)R'°, —R">—
C(=0)OR"°, — R C(=0)—R"”>—-NR'R",
7R134C(:O)N(Rl0)7R147N(R10)R11, lesfS
(:O)tN(Rlo)Rll, 7R137N(R10)R11, 7R137N(R10)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R144C(:O)OR1O, 7R137N(R10)C
(:O)—RM—S(:O)tN(RlO)R“, 7R137N(R10)C
(=0)—R"”>—NR')YC(=0O)R, —RP—NR')C
(:O)—Rl3—N(R10)—R14—N(R10)R1 1 , 7R137N
RS(=0O)NR')R!", and —R"*—O—R"*—C(=0)
OR'°, where t is 1 or 2; each R’ is independently
—O—R'°, alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R*® and R'* is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted hetero-
cyclylalkyl; or R and R'!, together with the nitrogen to
which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'>“is an optionally
substituted straight or branched alkylene chain, an option-
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ally substituted straight or branched alkenylene chain, or
an optionally substituted straight or branched alkynylene
chain; each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain, an optionally substi-
tuted straight or branched alkenylene chain, or an option-
ally substituted straight or branched alkynylene chain; and
each R'* is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0206] Another embodiment are those compounds of for-
mula (I) having the following formula (I-B-2):

(I-B-2)
RI? Rl (Tg)’
& R*—N N—RS
Rle R3 /\ /
RSa RGC
Rsﬂ 5¢
Rld Rle R R®

wherein r is 0 to 4; R'% R'2, R!°, R and R'® are each
independently selected from the group consisting of hydro-
gen, —R'*—OR!°, —R"* —C(=0)OR'®, —R?*—C(=0)
R'°, alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, and optionally substi-
tuted heterocyclylalkyl; R? is a direct bond, —O—, —R'*—
O—, —O0—R"— —O—R'"> 0O—, an optionally substi-
tuted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R* is a direct bond, —O—R'2*— an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; each R>%, R*”,
R>?, R%? R® and R® are each independently selected from
hydrogen, alkyl, haloalkyl or hydroxyalkyl; or any one of R>*
and R%® together, R> and R® together, and R>° and R%
together can be an oxo group; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R'*—OR!?, —R*-O-R"“-C(=0)OR',
—RP—C(=0OR'", —R”*-C(=0)0OR", —R”-C
(=0)—R*—C(=0)OR'°, —R?*—C(=0)—R">-N(R')
R!, —R?®—C(=0)—R"™—S(=0)NR'*)R'! (where t is
lor2),or —RM—S(:O)pRlO (where pis 0, 1 or2); orR®is
aralkyl optionally substituted with one or more substituents
selected from the group consisting of halo, nitro, cyano,
optionally  substituted heteroaryl, hydroxyiminoalkyl,
_R*_OR, —RB—C(:O)RlO, —RB—C(:O)ORlO,
—RP*C(=0)—RP* - NR)R, —R"* C(=0)N
(R10)7R147N(R10)R11, —RB—S(:O)tN(Rlo)RM,
7R137N(R10)R11, 7R137N(R10)C(:O)R10, 7R137N
(RIO)C(:O)lest(RIO)RI1, 7R137N(R10)7R144C
(=0O)OR'®, —R">NR')C(=0)—R"*—S(=0),N(R')
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Rll, 7R137N(R10)C(:O)7R137N(R10)C(:O)R10,
le3*N(RlO)C(:O)fRL%fN(RlO)le4fN(RlO)Rl1,
—RP—NR'")S(=0)NR')R",and —R"*—O—R"—C
(=0)OR'°, where t is 1 or 2; each R® is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R'® and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R and R'?, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; each R'? is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R'?%is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; each R'? is a direct bond or an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; and each R'* is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0207] Another embodiment are those compounds of for-
mula (I-B-2) wherein R'® is hydrogen, —R"*—OR®,
—R* C(=0)OR!°, — R C(=0)R'°, alkyl, halo,
haloalkyl, cyano, optionally substituted cycloalkyl, option-
ally substituted cycloalkylalkyl, aryl (optionally substituted
with one or more substituents selected from the group con-
sisting of halo), optionally substituted aralkyl, heteroaryl (op-
tionally substituted with one or more substituents selected
from the group consisting of alkyl), optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, and
optionally substituted heterocyclylalkyl; R'?, R'¢, R' and
R'¢ are each independently hydrogen or halo; R? is a direct
bond, —O—,—R"”?>—O0—, —O—R">—, —O-—R"> -0,
or an optionally substituted straight or branched alkylene
chain; R* is a direct bond, —O—R'?*—, or an optionally
substituted straight or branched alkylene chain; each R%,
R>?, R%°, R%, R® and R® are each independently selected
from hydrogen, alkyl, haloalkyl or hydroxyalkyl; or any one
of R>* and R%“ together, R> and R together, and R>* and R%*
together can be an oxo group; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R“—OR', —R* -O—R"“-C(=0)OR',
—RP—C(=0OR'", R’ -C(=0)0OR", —R”-C
(=0)—R"*—C(=0)OR', —RP—C(=0)—R"” N
(RlO)Rll, le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(where tis 1 or 2), or —RM—S(:O)pRlO (wherepis 0,1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
“RI_OR™, —RB—C(:O)RM, —RB—C(:O)ORlO,
—RP—C(=0)—R®-NR'R", —R"”—C(=0O)N
(R10)7R147N(R10)R11, —RB—S(:O)tN(Rlo)R“,
7R137N(R10)R11, 7R137N(R10)C(:O)R10, 7R137N
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(RIO)C:0)7R137N(RIO)R11, 7R137N(R10)7R144C
(=0)OR'°, — R N(R'*)C(=0)—R"*—S(=0)N(R'?)
Rl 1, 7R137N(R10)C(:O)7R137N(R10)C(:O)R10,
—Rl3—N(R1O)C(:O)—Rl3—N(R10)—R14—N(R10)R1 1’
—RP—NR'")S(=0)NR')R", and —R"*—O—R"—C
(=0)OR'®, where t is 1 or 2; each R’ is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R' and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'° and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; each R'? is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R'2“is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; each R'? is a direct bond or an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; and each R' is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0208] Another embodiment are those compounds of for-
mula (I-B-2) wherein r is 0 to 4; R*® is hydrogen, —R"*—
OR'%, —R* C(=0)OR', —R!* C(=0)R'°, alkyl,
halo, haloalkyl, cyano, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, aryl (optionally sub-
stituted with one or more halo groups), optionally substituted
aralkyl, heteroaryl (optionally substituted with one or more
alkyl groups), optionally substituted heteroarylalkyl, option-
ally substituted heterocyclyl, and optionally substituted het-
erocyclylalkyl; R'?, R'¢, R'? and R'® are each independently
hydrogen or halo; R? is a direct bond, —O—, —R'>—0O—
—0O—R"”—, —0O—R'" 0O, or an optionally substituted
straight or branched alkylene chain; R* is a direct bond,
—O—R"™" or an optionally substituted straight or
branched alkylene chain; each R>, R>?, R>°, R%*, R® and R
are each independently selected from hydrogen, alkyl,
haloalkyl or hydroxyalkyl; or any one of R>* and R®“ together,
R>? and R®® together, and R>* and R®¢ together can be an oxo
group; R® is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, option-
ally substituted heterocyclylalkyl, —R'*—OR*°, —R'*—
O—R"*—C(=0)OR"’, —R"”—C(=OR', —R”_C
(=0)OR'®, —R"”—C(=0)—R"—C(=0)OR", —R"”*—
C(=0)—RP—NR)R", —RP” C(=0)—R"*—8
(=0)NR'*)R' (where tis 1 or 2), or —RM—S(:O)pRlO
(where p is 0, 1 or 2); each R® is independently —O—R*°,
alkyl, hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R*°
and R'' is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, optionally substituted aryl, optionally substi-
tuted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, or optionally substituted heterocyclylalkyl; or R'® and
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R'!, together with the nitrogen to which they are attached,
form an optionally substituted N-heterocyclyl or an option-
ally substituted N-heteroaryl; each R'? is an optionally sub-
stituted straight or branched alkylene chain; R'*“is an option-
ally substituted straight or branched alkylene chain; each R*?
is a direct bond or an optionally substituted straight or
branched alkylene chain; and each R'* is an optionally sub-
stituted straight or branched alkylene chain.

[0209] Specific compounds of this embodiment include the
following:
[0210] hexahydro-1-[[4-(phenylmethoxy)phenyl|methyl]-

1H-1,4-diazepine;
[0211] methyl hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepine-1-acetate;
[0212] ethyl hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-butanoate;
[0213] methyl hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepine-1-propanoate;
[0214] hexahydro-6-0x0-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepine-1-butanesulfonamide;
[0215] hexahydro-4-[[4-(phenylmethoxy)phenyl|methyl]-
1H-1,4-diazepine- 1-propanoic acid;
[0216] hexahydro-4-[[4-(phenylmethoxy)phenyl|methyl]-
1H-1,4-diazepine-1-butanoic acid; and
[0217] hexahydro-1-[[4-(phenylmethoxy)phenyl|methyl]-
4-[2-(phenylsulfonyl)ethyl]-1H-1,4-diazepine.
[0218] Another embodiment of the compounds of formula
(I-B-2) include those compounds wherein r is 0 to 4; R'“ is
hydrogen, —R**—OR!'°, —R'"*—C(=0)OR'®, —R*—C
(=O)R"°, alkyl, halo, haloalkyl, cyano, optionally substi-
tuted cycloalkyl, optionally substituted cycloalkylalkyl, aryl
(optionally substituted with one or more halo groups), option-
ally substituted aralkyl, heteroaryl (optionally substituted
with one or more alkyl groups), optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, and option-
ally substituted heterocyclylalkyl; R'?, R'¢, R' and R'® are
each independently hydrogen or halo; R? is a direct bond,
—0—,—R?*-0—,—O0R*-, —O0R?* O oran
optionally substituted straight or branched alkylene chain; R*
is a direct bond, —O—R'**— or an optionally substituted
straight or branched alkylene chain; each R>*, R>*, R> R,
R and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R® is aralkyl optionally sub-
stituted with one or more substituents selected from the group
consisting of halo, nitro, cyano, optionally substituted het-
eroaryl, hydroxyiminoalkyl, —R**—OR*°, —R**—C(=0)
Rll, 7R137C(:O)OR10, 7R137C(:O)7R137N(R10)
Rl 1 , 7R134C(:O)N(Rl0)7R147N(R10)R1 1, —RB—S
(:O)tN(RIO)Rl 1’ 7R137N(R10)R1 1’ 7R137N(R10)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R10)R11,
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"—S(=O)NR'")R"', —R">—N(R'")C(=0)—
RPNR)C(=0)R'®, —R"*-NR!*)C(=0)—R"”*—N
(R10)7R147N(R10)R11, —RB—N(RlO)S(:O)tN(RIO)
R", and —R"*—O—R"*—C(=0)OR'°, where tis 1 or 2;
each R® is independently —O—R*®, alkyl, hydroxyalkyl,
halo, haloalkyl, aryl or aralkyl; each R'® and R*! is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; each R'? is an optionally substituted
straight or branched alkylene chain; R** is an optionally
substituted straight or branched alkylene chain; each R** is a
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direct bond or an optionally substituted straight or branched
alkylene chain; and each R'* is an optionally substituted
straight or branched alkylene chain.

[0219] Another embodiment of the compounds of formula
(I-B-2) are those compounds wherein r is 0 to 4; R*® is
hydrogen, —R*—OR!'°, —R'"*—C(=0)OR'®, —R*—C
(=0)R™®, alkyl, halo, haloalkyl, cyano, optionally substi-
tuted cycloalkyl, optionally substituted cycloalkylalkyl, aryl
(optionally substituted with one or more halo groups), option-
ally substituted aralkyl, heteroaryl (optionally substituted
with one or more alkyl groups), optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, and option-
ally substituted heterocyclylalkyl; R'?, R*¢, R'¢ and R'® are
each independently hydrogen or halo; R® is a direct bond,
—0—, —R?*-O0—, —O—R"”— —O—R"?>-0O— oran
optionally substituted straight or branched alkylene chain; R*
is a direct bond, —O—R*?“— or an optionally substituted
straight or branched alkylene chain; each R>*, R>?, R> R,
R®” and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R® is benzyl optionally sub-
stituted with one or more substituents selected from the group
consisting of halo, nitro, cyano, optionally substituted het-
eroaryl, hydroxyiminoalkyl, —R*—OR'®, —R**—C(=0)
RIO, 7R137C(:O)OR10’ 7R134C(:O)7R137N(R10)
Rl 1, 7R134C(:O)N(Rl0)7R147N(R10)R1 1, —RB—S
(:O)tN(RIO)Rll, 7R137N(R10)R1 1’ 7R137N(R10)C
(:O)Rlo, 7R137N(R1O)C(:O)7R137N(RIO)R11,
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0) NR'*)R!", —R* - NR')C(=0)—
RPP—NR')C(=0O)R'®, —R"’—NR'>)C(=0)—R">—N
(R10)7R147N(R10)R11, —Rls—N(RIO)S(:O)tN(Rlo)
R!", and —R"*—O—R"*—C(=0)OR'®, where tis 1 or 2;
each R’ is independently —O—R*®, alkyl, hydroxyalkyl,
halo, haloalkyl, aryl or aralkyl; each R*® and R*" is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; each R'? is an optionally substituted
straight or branched alkylene chain; R'*® is an optionally
substituted straight or branched alkylene chain; each R*? is a
direct bond or an optionally substituted straight or branched
alkylene chain; and each R'* is an optionally substituted
straight or branched alkylene chain.

[0220] Another embodiment of the compounds of formula
(I-B-2) are those compounds wherein r is 0; R'* is hydrogen,
~R“¥OR', —R* C(—0)OR', —R3 C(—O)R™,
alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, aryl (op-
tionally substituted with one or more halo groups), optionally
substituted aralkyl, heteroaryl (optionally substituted with
one or more alkyl groups), optionally substituted heteroary-
lalkyl, optionally substituted heterocyclyl, and optionally
substituted heterocyclylalkyl; R*?, R*¢, R’ and R'® are each
independently hydrogen or halo; R? is a direct bond, —O—,
—R"?—0O0—, —O0—R"”*—, —O—R"*—O—, or an option-
ally substituted straight or branched methylene or ethylene
chain; R* is a direct bond, —O—R'?*—, or an optionally
substituted straight or branched methylene, ethylene or pro-
pylene chain; each R>?, R>?, R>°, R, R® and R°° are each
independently selected from hydrogen, alkyl, haloalkyl or
hydroxyalkyl; R® is benzyl substituted with —R'*—C(=0)
OR'?; each R'° is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, optionally substituted aryl, optionally substi-
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tuted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, or optionally substituted heterocyclylalkyl; each R'* is a
methylene, ethylene or propylene chain (each optionally sub-
stituted with one or more substituents selected from the group
consisting of —OR'?); R*?? is a methylene, ethylene or pro-
pylene chain (each optionally substituted with one or more
substituents selected from the group consisting of —OR'©);
and each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain.

[0221] Specific compounds of this embodiment include the

following:

[0222] 4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0223] 4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl]methyl|benzoic acid;

[0224] 4-[[hexahydro-4-[3-[4-(phenylmethyl)phenoxy]
propyl]-1H-1,4-diazepin-1-yl|methyl|benzoic acid;

[0225] 4-[[hexahydro-4-[2-[4-(phenylmethyl)phenoxy]
ethyl]-1H-1,4-diazepin-1-yl|methyl|benzoic acid;

[0226] 4-[[4-[[4-(4-fluorophenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;

[0227] 4-[[hexahydro-4-[[4-[4-(1H-pyrrol-1-y])phenoxy]
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|benzoic
acid,

[0228] 4-[[hexahydro-4-[[4-[(RS)-2-hydroxy-2-phe-
nylethoxy|phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0229] 4-[[hexahydro-4-[[4-(2-phenylethyl)phenyl]me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0230] 4-[[hexahydro-4-[[4-(2-phenylethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0231] 4-[[hexahydro-4-[[4-(2-phenoxyethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|benzoic acid;

[0232] 4-[[hexahydro-4-[3-(4-phenoxyphenyl)propyl]-
1H-1,4-diazepin-1-yl|methyl|benzoic acid;

[0233] 4-[[hexahydro-4-[2-(4-phenoxyphenyl)ethyl]-1H-
1,4-diazepin-1-yl]methyl|benzoic acid;

[0234] 4-[[4-[[4-(4-bromophenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;

[0235] 4-[[hexahydro-4-[[4-[(4'-methoxy[1,1'-biphenyl]-
4-yhoxy|phenylmethyl]-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0236] 4-[[4-[[4-[(4'-fluoro[1,1'-biphenyl]-4-y)oxy]|phe-
nyl|methyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0237] 4-[[4-[[4-[(2'-fluoro[1,1'-biphenyl]-4-y)oxy]|phe-
nyl|methyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0238] 4-[[4-[[4-[4-(3-furany])phenoxy [phenyl|methyl]-
hexahydro-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;

[0239] 4-[[hexahydro-4-[[4-[4-(3-thieny])phenoxy|phe-
nyl|methyl]-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;

[0240] 4-[[4-[[4-[(4'-cyano[]1,1'-biphenyl]-4-y])oxy|phe-
nyl|methyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0241] 4-[[4-[[4-[4-(1,1-dimethylethy])phenoxy|phenyl]
methyl]hexahydro-1H-1,4-diazepin-1-yl|methyl|benzoic
acid;

[0242] 4-[[4-[[4-[(1,3-benzodioxol-5-y])oxy|phenyl|me-
thyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl|benzoic
acid;
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[0243] 4-[[[[4-[2,3-dihydro-2,2,3,3-tetratluoro-1,4-benzo-
dioxin-6-yl)oxy|phenyl|methyl]hexahydro-1H-1,4-diaz-
epin-1-yl|methyl|benzoic acid;

[0244] 4-[[hexahydro-4-[[4-[4-(trifluoromethyl)phenoxy]
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|benzoic
acid;

[0245] 4-[[4-[[4-(2,4-difluorophenoxy)phenyl|methyl]-
hexahydro-1H-1,4-diazepin-1-yl]|methyl|benzoic acid;

[0246] 4-[[4-[[4-(3,4-difluorophenoxy)phenyl|methyl]-
hexahydro-1H-1,4-diazepin-1-yl]|methyl|benzoic acid;

[0247] 4-[[hexahydro-4-[[4-(3,4,5-trifluorophenoxy)phe-
nyl|methyl]-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;

[0248] 4-[[4-[[4-(4-chlorophenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]|methyl|benzoic acid;

[0249] 4-[[4-[[4-(]1,1'-biphenyl]-4-yloxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]|methyl|benzoic acid;

[0250] 4-[[hexahydro-4-[[4-(2,3,4-trifluorophenoxy)phe-
nyl|methyl]-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;

[0251] 4-[[4-[[4-(4-acetylphenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]|methyl|benzoic acid;

[0252] 4-[[4-[[4-[4-(2-0xazolyl)phenoxy |phenyl |methyl]-
hexahydro-1H-1,4-diazepin-1-yl]|methyl|benzoic acid;

[0253] 4-[[4-[[4-[2-(4-fluoropheny])ethoxy [phenyl|me-
thyl]hexahydro-1H-1,4-diazepin-1-ylJmethyl|benzoic
acid;

[0254] 4-[[hexahydro-4-[2-(4-phenoxyphenoxy )ethyl]-
1H-1,4-diazepin-1-yl|methyl|benzoic acid;

[0255] 4-[[hexahydro-4-[3-[4-[4-(trifluoromethyl)phe-
noxy|phenoxy|propyl]-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0256] 4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0257] 4-[[hexahydro-7-0x0-4-[(4-phenoxyphenyl)me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0258] 4-[[hexahydro-5-0x0-4-[(4-phenoxyphenyl)me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0259] 3-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl|methyl|benzoic acid; and

[0260] 3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yl|methyl|benzoic acid.

[0261] Another embodiment of the compounds of formula

(I-B-2) are those wherein r is 0; R'“ is hydrogen, —R"*—

OR'®, —R"—C(=0)OR'", —R">—C(=0O)R', alkyl,

halo, haloalkyl, cyano, optionally substituted cycloalkyl,

optionally substituted cycloalkylalkyl, aryl (optionally sub-
stituted with one or more halo groups), optionally substituted
aralkyl, heteroaryl (optionally substituted with one or more
alkyl groups), optionally substituted heteroarylalkyl, option-
ally substituted heterocyclyl, and optionally substituted het-
erocyclylalkyl; R*?, R*¢, R'¢ and R'“ are each independently
hydrogen or halo; R? and R, together with the nitrogens to
which they are attached, form hexahydro-1H-diazepinyl (op-

tionally substituted with oxo); R? is a direct bond, —O—,

—R"”*—0—, —O—R"”*— —O—R" 0O—, or an option-

ally substituted straight or branched methylene or ethylene

chain; R* is a direct bond, —O—R'?*—, or an optionally
substituted straight or branched methylene, ethylene or pro-
pylene chain; each R>?, R>?, R>°, R, R® and R°° are each
independently selected from hydrogen, alkyl, haloalkyl or
hydroxyalkyl; R® is benzyl substituted with optionally sub-
stituted with one or more substituents selected from the group
consisting of halo, nitro, cyano, optionally substituted het-
eroaryl, hydroxyiminoalkyl, —R'*—OR!°, —R**—C(=0)
RIO, 7R137C(:O)7R137N(R10)R1 1, lest(:O)N
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(R10)7R147N(R10)R11, —RB—S(:O)tN(Rlo)RM,
7R1 37N(R1 O)Rl 1 , 7R1 37N(R1 O)C(:O)Rl 0, 7R137N
(RIO)C(:O)7R137N(RIO)R1 1, 7R137N(R10)7R144C
(=0)OR'°, — R —N(R'*)C(=0)—R"*—S(=0)NR'?)
Rll, 7R137N(R10)C(:O)7R137N(R10)C(:O)R10,
7R1 37N(R1 O)C(:O)lest(Rl 0)7R147N(R1 O)Rl 1 ,
—RP—NR'")S(=0)NR')R",and —R"*—O—R"—C
(=0)OR'®, where tis 1 or 2; each R'® and R'! is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; each R*? is a methylene, ethylene or pro-
pylene chain (each optionally substituted with one or more
substituents selected from the group consisting of —OR'©);
R'** is a methylene, ethylene or propylene chain (each
optionally substituted with one or more substituents selected
from the group consisting of —OR'®); each R'? is a direct
bond or an optionally substituted straight or branched alky-
lene chain; and each R'* is an optionally substituted straight
or branched alkylene chain.

[0262] Specific compounds of this embodiment include the

following:

[0263] [4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl|methyl|phenyl|methanol;

[0264] 4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl|methyl]-a,c.-dimethylbenzenemetha-
nol;

[0265] 4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl]methyl|benzonitrile;

[0266] (E)-4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-
1H-1,4-diazepin-1-yl|methyl|benzaldehyde oxime;

[0267] 1-[4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-
1H-1,4-diazepin-1-yl|methyl|phenyl]ethanone;

[0268] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]acetamide;

[0269] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]acetamide;

[0270] 2-amino-N-[3-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]ac-
etamide;

[0271] 2-amino-N-[2-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]ac-
etamide;

[0272] 2-(acetylamino)-N-[2-[[hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
phenyl]acetamide;

[0273] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-5-methyl-
2-thiophenecarboxamide;

[0274] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-2-methyl-
3-pyridinecarboxamide;

[0275] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(2-hy-
droxyethyl)urea;

[0276] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(3-hy-
droxypropylurea;

[0277] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenyl]-N'-[3-
(1H-imidazol-1-yl)propyl]urea;
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[0278] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-[ 2-
(1H-imidazol-4-yl)ethylJurea;

[0279] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]-N'-[3-(4-
morpholinyl)propylurea;

[0280] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(2-hy-
droxyethyl)urea;

[0281] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(3-hy-
droxypropyl)urea;

[0282] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-[ 3-
(1H-imidazol-1-yl)propylJurea;

[0283] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-[ 2-
(1H-imidazol-4-yl)ethylJurea;

[0284] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-[ 3-
(1H-imidazol-1-yl)propylJurea;

[0285] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]-N'-[3-(4-
morpholinyl)propylurea;

[0286] 3-amino-N-[2-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]
propanamide;

[0287] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(2-hy-
droxyethyl)urea;

[0288] 2-amino-N-[2-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-2-
methylpropanamide;

[0289] 2-amino-N-[4-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]ac-
etamide;

[0290] (S)-ci-amino-N-[4-[[hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
phenyl|benzenepropanamide;

[0291] 2-(acetylamino)-N-[4-[[hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
phenyl]acetamide;

[0292] 2-(dimethylamino)-N-[4-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]acetamide;

[0293] N-(2-aminoethyl)-N-[2-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]urea;

[0294] (S)-2-amino-5-0x0-5-[[4-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]amino|pentanoic acid;

[0295] 4-(aminosulfonyl)-N-[2-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl|butanamide;

[0296] 3-amino-N-[4-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]
propanamide;

[0297] (S)—N-[4-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]
pyrrolidine-2-carboxamide;

[0298] 2-[[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]amino]ace-
tic acid;
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[0299] 2-[[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl]methyl]phenyl]amino]ace-
tic acid;

[0300] 4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yl]methyl]benzenemethanol;

[0301] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl|sulfamide;

[0302] 2-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenoxy]acetic
acid; and

[0303] 2-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenoxy]acetic
acid.

[0304] Another embodiment of the compounds of formula

(I-B) are those whereinr is 0 to 4; q is 0 to 2; R*%, R*?, R*“C,

R and R'® are each independently selected from the group

consisting of hydrogen, —R'*—OR!°, —R”*—C(=0)

OR', —R® _C(=O)R'®, alkyl, halo, haloalkyl, cyano,

optionally substituted cycloalkyl, optionally substituted

cycloalkylalkyl, optionally substituted aryl, optionally sub-
stituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, and optionally substituted heterocyclylalkyl; R* is
hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl and optionally substituted heterocy-
clylalkyl; or R? and R®, together with the nitrogen to which
they are attached, form an optionally substituted N-heterocy-
clyl or an optionally substituted N-heteroaryl; R? is a direct
bond, —O—,—R"”*—O0—, —O—R"”>—, —O-—R"> -0,
an optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched alky-
nylene chain; R*is a direct bond, —O—R*?*—, an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R**, R*?, R*¢, R®¢, R and R° are each independently
selected from hydrogen, alkyl, haloalkyl or hydroxyalkyl; or
any one of R>* and R®* together, R>” and R®” together, and R*°
and R® together can be an oxo group; or R>“ and R>?, together
with the carbons to which they are attached, form an option-
ally substituted 3- to 7-membered cycloalkyl; or R>** and R><,
together with the carbons to which they are attached, form an
optionally substituted 4- to 7-membered cycloalkyl; or R>®
and R, together with the carbon to which they are attached,
form an optionally substituted 3- to 7-membered cycloalkyl;

R7 is selected from the group consisting of hydrogen,

_R>_OR™, —RB—C(:O)RlO, —RB—C(:O)ORlO,

7R137C(:O)7R137N(R10)R1 1’ 7R137N(R10)C(:O)

NR'OR', alkyl, haloalkyl, optionally substituted

cycloalkyl, optionally substituted cycloalkylalkyl, optionally

substituted aryl, optionally substituted aralkyl, optionally
substituted heteroarylalkyl, or optionally substituted hetero-
cyclylalkyl; R® is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, option-
ally substituted heterocyclylalkyl, —R'*—OR*’, —R'*—
O—R"*—C(=0)OR'"’, —R"”—C(=O0R'", —R”*-C



US 2013/0123243 Al

(=0)OR'®, —R"”—C(=0)—R"—C(=0)OR", —R"”*—
C(=0)—R>—-NR)R'", —RP” C(=0)—R"*—S
(= O)tN(Rlo)R11 (where tis 1 or 2), or —R"*—S(—= 0), R'°
(where p is 0, 1 or 2); or R® is aralkyl optionally substltuted
with one or more substituents selected from the group con-
sisting ofhalo, nitro, cyano, optionally substituted heteroaryl,
hydroxyiminoalkyl, —R?—OR!, —R»—C(—0)R"°,
7R134C(:O)OR10, 7R137C(:O)7R137N(R10)R11,
—RP C(=0)NR*)—R"* - NR)R!", —RP-S=0)
tN(RIO)R“), 7R137N(R10)R11, 7R137N(R10)C(:O)
RIO, lest(RlO)C(:O)lest(Rlo)Rl1, 7R137N
(R10)7R144C(:O)OR10, 7R137N(R10)C(:O)7R147
SONRORY, —RP-NR'HC(=0)—R>—NR')C
(:O)Rlo, 7R137N(R1O)C(:O)7R137N(R10)7R147
N(RIO)RI 1, —RB—N(RlO)S(:O)tN(Rlo)Rl 1, and 7R137
O—R"—C(—=0)OR'® (where t is 1 or 2); each R® is
independently —O—R'°, alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R'® and R'* is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R*® and R'?, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; R'>“ is an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; each R is a
direct bond or an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain.

[0305] Another embodiment of the compounds of formula
(I-B) are those compounds of formula (I) wherein r is O to 4;
qis 0 to 2; R'®is hydrogen, —R'**—OR!°, —R**—C(=0)
OR'%, —R™®—C(=0)R'°, alkyl, halo, haloalkyl, cyano,
optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, aryl (optionally substituted with one or more
halo groups), optionally substituted aralkyl, heteroaryl (op-
tionally substituted with one or more alkyl groups), option-
ally substituted heteroarylalkyl, optionally substituted het-
erocyclyl, and optionally substituted heterocyclylalkyl; R'?,
R'<,R'?and R'® are each independently hydrogen or halo; R?
is hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally sub-
stituted cycloalkylalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl and optionally substituted heterocyclylalkyl; or
R? and R¥, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; R® is a direct bond,
—0—,—R?*0—,—0R*-, —O0R?* O oran
optionally substituted straight or branched alkylene chain; R*
is a direct bond, —O—R'**— or an optionally substituted
straight or branched alkylene chain; each R>*, R>?, R> R,
R®” and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R>* and R®®
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together, R>” and R®” together, and R>® and R together can
be an oxo group; or R*? and R>?, together with the carbons to
which they are attached, form an optionally substituted 3- to
7-membered cycloalkyl; or R*>* and R, together with the
carbons to which they are attached, form an optionally sub-
stituted 4- to 7-membered cycloalkyl; or R®® and R®,
together with the carbon to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; R” is
selected from the group consisting of hydrogen, —R"*—
OR!°, —RB—C(:O)RlO, —RB—C(:O)ORlO, _ R
C(=0)—RP-NR)R!", —RP-NR'C(=0O)NR')
R', alkyl, haloalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroarylalkyl, or optionally substituted heterocyclylalkyl;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optlonally
substituted heterocyclylalkyl, —R'"OR!'°, —R»*—0O—

R C(=0)OR, — R C(—O)R', —R“ C(=0)
ORY, R C(—=0)R"“ C(—=0)OR'°, R C
(=0)—R®-NR')R', —R" C(=0) R* §=0)

tN(RIO)R“ (wheretis 1 or2), or—R*—S(= 0), R'° (where
pis 0, 1 or 2); or R® is aralkyl optionally substltuted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-

iminoalkyl, —R"*—OR'®, —R"*—C(=0)R'°, —R”—C
(:O)ORlO, 7R13 C(:O)*RL%*N(RIO)RI 1’ 7R13 C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R, —RB—N(RIO)RI L _R!

—NR")C(=O0)R™,
le3*N(RlO)C(:O)lest(Rlo)Rl 1’ 7R137N
(R10)7R147C(:O)OR10, 7R137N(R10)C(:O)7R147
S(:O)tN(RIO)Rll, 7R137N(R10)C(:O)7R137N(R10)
C(:O)Rlo, 7R137N(R1O)C(:O)7R137N(R10)7R147
N(RlO)Rll, 7R137N(R10)S(:O)tN(RIO)R1 1’ and 7R137
O—R"—C(=0)OR'", where t is 1 or 2; each R’ is
independently —O—R', alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R*® and R'! is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'® and R'!, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain; R'>“ is an optionally substituted straight or
branched alkylene chain; each R'® is a direct bond or an
optionally substituted straight or branched alkylene chain;
and each R'* is an optionally substituted straight or branched
alkylene chain.

[0306] Another embodiment of the compounds of formula
(I-B) are those whereinris 0 to 4; q is 0 to 2; R'“ is hydrogen,
alkyl, halo, haloalkyl, cyano, or heteroaryl (optionally sub-
stituted with one or more alkyl groups); R*?, R'¢, R*? and R**
are each independently hydrogen or halo; R? is hydrogen,
alkyl, haloalkyl, hydroxyalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally sub-
stituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl and optionally substituted heterocyclylalkyl; or R* and
R®, together with the nitrogen to which they are attached,
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form an optionally substituted N-heterocyclyl or an option-
ally substituted N-heteroaryl; R? is a direct bond, —O—,
—R"”—0—, —0O—R"”*— —O—R" 0O—, or an option-
ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'?*—, or an optionally substituted
straight or branched alkylene chain; each R>*, R>®, R3¢, R%,
R®” and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or R>* and R*>* together with
the carbons to which they are attached, form an optionally
substituted 3- to 7-membered cycloalkyl; or R°# and R,
together with the carbons to which they are attached, form an
optionally substituted 4- to 7-membered cycloalkyl; or R>®
and R®%, together with the carbon to which they are attached,
form an optionally substituted 3- to 7-membered cycloalkyl;
R’ is selected from the group consisting of hydrogen,
—R¥*—C(=0)OR'°, alkyl, haloalkyl, and optionally sub-
stituted aralkyl; R® is selected from the group consisting of
hydrogen, alkyl, or —R*®—C(—O)R'’; or R® is aralkyl
optionally substituted with —R'*—C(=0)OR'°; each R’ is
independently —O—R', alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R*° is independently hydro-
gen, alkyl, haloalkyl, hydroxyalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted heterocy-
clylalkyl; each R'? is an optionally substituted straight or
branched alkylene chain; R'>* is an optionally substituted
straight or branched alkylene chain; and each R'? is a direct
bond or an optionally substituted straight or branched alky-
lene chain.

[0307] Specific compounds of this embodiment include the

following compounds:

[0308] 4-[[methy][2-[methyl[[4-(phenylmethoxy)phenyl]
methyl]amino]methyl]benzoic acid;

[0309] 4-[[methy][3-[methyl[[4-(phenylmethoxy)phenyl]
methyl]amino]propyl]amino Jmethyl]benzoic acid;

[0310] 4-[[methy][3-[methyl[[4-(2-phenoxyethoxy)phe-
nyl]methyl]amino]propyl]amino Jmethyl]benzoic acid;
[0311] 4-[[methy][2-[methyl[[4-(2-phenylethoxy)phenyl]

methyl]amino]methyl]benzoic acid;

[0312] 4-[[methy][3-[methyl[[4-(2-phenylethoxy)phenyl]
methyl]amino]propyl]amino Jmethyl]benzoic acid;

[0313] 4-[[methy][2-[methyl[[4-(2-phenoxyethoxy)phe-
nyl|methyl]amino|methyl|benzoic acid;

[0314] 4-[[methy][2-[methyl[[4-[4-(2-0xazoly])phenoxy]
phenyl|methyl]amino]ethyl]amino Jmethyl]|benzoic acid;

[0315] 4-[[methy][3-[methyl[[4-[4-(2-0xazoly])phenoxy]
phenyl|methyl]amino|propyl]Jamino|methyl]benzoic
acid;

[0316] 4-[[[4-[[(4-phenoxyphenyl)methyl]amino]cyclo-
hexyl]amino|methyl|benzoic acid;

[0317] 4-[[methy][2,2-d]methyl-3-[[[4-[4-(2-0xazoly])
phenoxy|phenyl|methyl]amino]propyl]amino|methyl]
benzoic acid;

[0318] 4-[[methy][2,2-d]methyl-3-[methyl[[4-(2-phe-
noxyethoxy)phenyl|methyl]amino]|propyl]lamino|methyl]
benzoic acid;

[0319] 4-[[methy][2,2-d]methyl-3-[methyl[[4-[4-(2-0%-
azolyl)phenoxy|phenyl|methyl]amino|propyl]amino]me-
thyl]benzoic acid;

[0320] 4-[[methy][2,2-d]methyl-3-[methyl[[4-(2-phe-
nylethoxy)phenyl]methyl]amino|propyl]amino|methyl]
benzoic acid;
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[0321] N-[2-[[[4-(phenylmethoxy)phenyl]methyl]amino]
ethyl]-4-(1H-imidazol-1-yl)benzamide;

[0322] 4-[[[[4-(4-bromophenoxy)phenyl|methyl][2-(1-
pyrrolidinyl)ethyl]amino|methyl]benzoic acid;

[0323] 1,1-dimethylethyl (2-aminoethyl)[(4-phenoxyphe-
nyl)methyl|carbamate;

[0324] N-[(4-phenoxyphenyl)methyl]-1,2-ethanediamine;

[0325] N-[5-[(4-phenoxyphenyl)methyl]pentyl]-4-(2H-
tetrazol-5-yl)benzamide;

[0326] N-[3-[(4-phenoxyphenyl)methyl|propyl]-4-(2H-
tetrazol-5-yl)benzamide; methyl 4-[[[2-(4-morpholinyl)
ethyl][ (4-phenoxyphenyl)methyl]amino|methyl|ben-
zoate;

[0327] 4-[[[2-(4-morpholinyl)ethyl][(4-phenoxyphenyl)
methyl]amino|methyl]benzoic acid;

[0328] N-[[4-(phenylmethoxy)phenyl|methyl]-1,2-
ethanediamine;

[0329] N-[[4-[(4-methylphenyl)methoxy|phenyl|methyl]-
1,2-ethanediamine;

[0330] N-[[4-[(2-naphthalenylmethoxy)phenyl|methyl]-1,
2-ethanediamine;

[0331] (S)-4-methyl-N-[[4-(phenylmethoxy)phenyl|me-
thyl]-1,2-pentanediamine;

[0332] N-methyl-N'-[[4-(phenylmethoxy)phenyl|methyl]-
1,2-ethanediamine;

[0333] 3-[[methy][2-[methyl[[4-(phenylmethoxy)pheny]]
methyl]amino|methyl]benzoic acid;

[0334] 4-(1H-imidazol-1-y1)-N-[2-[[ (4-phenoxyphenyl)
methyl]amino]ethyl|benzamide;

[0335] 4-fluoro-N-[2-[[(4-phenoxyphenyl)methyl]amino]
ethyl|benzamide;

[0336] 4-cyano-N-[2-[[(4-phenoxyphenyl)methyl]amino]
ethyl|benzamide;

[0337] 4-[[[2-[[(4-phenoxyphenyl)methyl|amino]|ethyl]
amino|carbonyl]benzoic acid;

[0338] 4-(4-methyl-1H-imidazol-1-y1)-N-[2-[[(4-phenox-
yphenyl)methyl]amino]ethyl|benzamide;

[0339] 4-(2-methyl-1H-imidazol-1-y1)-N-[2-[[(4-phenox-
yphenyl)methyl]amino]ethyl|benzamide;

[0340] 4-[[[2-(4-morpholinyl)ethyl][2-[4-[[4-(2-0xazoly])
phenyl|methyl]phenoxy]ethyl]amino]methyl|benzoic
acid;

[0341] N-[2-[[(4-phenoxyphenyl)methyl]amino]ethyl]-4-
(2H-tetrazol-5-yl)benzamide; and

[0342] N-[2-[[(4-phenoxyphenyl)methyl]amino]ethyl]-3-
(2H-tetrazol-5-yl)benzamide.

[0343] Another embodiment of this aspect of the invention

are compounds of formula (I-B) having the following formula

(I-B-3):

(1-B-3)
(Rg)r

HetrgT

Rla \ /

Rlb

Rl Rle

wherein r is 0 to 4; R'%, R*?, R'°, R'¥ and R'® are each
independently selected from the group consisting of hydro-
gen, —R"”—OR'"®, — R —C(=0)OR'"’, —R"’—C(=0)
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R'°, alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, and optionally substi-
tuted heterocyclylalkyl; R? is a direct bond, —O—, —R'*—
O—, —O—R"™—, —O—R'>—-0O—, an optionally substi-
tuted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R* is a direct bond, —O—R'?*—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R® is hydro-
gen, alkyl, haloalkyl, haloalkenyl, haloalkynyl, hydroxy-
alkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR'°, —R*—0—
R*—C(=0)OR?, —R®* C(=0)R’, —R>*—C(=0)
OR', — R C(=0)—R"—C(=0)0R", —R”C
(=0)—RP-NER'OR!", —RP®-C(=0)—R"*—S(=0)
NR')R!" (wheretis 1 or2),or —RM—S(:O)pRlO (where
pis 0, 1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R**—OR'®, —R'*—C(=0)R*°, —R'*—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R11, 7R134C
(:O)N(R10)7R147N(R10)R1 1’ —RB—S(:O)tN(RlO)
Rl 1, 7R137N(R10)R1 1, 7R137N(R10)C(:O)R10,
7R137N(R1O)C(:O)7R137N(RIO)R1 1, 7R137N
(R10)7R144C(:O)OR10’ 7R137N(R10)C(:O)7R147
S(:O)tN(Rlo)Rl 1, —RB—N(RlO)C(:O)—RB—N(RM))
C(:O)Rlo, 7R137N(R1O)C(:O)7R137N(R10)7R147
N(RIO)RI 1, —RB—N(RlO)S(:O)tN(Rlo)Rl 1, and 7R137
O—R"—C(=0)OR'°, where t is 1 or 2; each R’ is
independently —O—R', alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R'® and R'* is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R*® and R'?, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; R'>“ is an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; each R is a
direct bond or an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain.

[0344] An embodiment of the compounds of formula (I-B-
3) are those compounds wherein r is 0 to 4; R'® is hydrogen,
7R13 ORIO, lest(:O)ORIO, 7R13 C(:O)Rlo,
alkyl, halo, haloalkyl, cyano, optionally substituted
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cycloalkyl, optionally substituted cycloalkylalkyl, aryl (op-
tionally substituted with one or more halo groups), optionally
substituted aralkyl, heteroaryl (optionally substituted with
one or more alkyl groups), optionally substituted heteroary-
lalkyl, optionally substituted heterocyclyl, and optionally
substituted heterocyclylalkyl; R'?, R!¢, R!¥ and R'® are each
independently hydrogen or halo; R? is a direct bond, —O—,
—R'”0—, —0O—R"”*— —0O—R" 0O—, or an option-
ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'?*— or an optionally substituted
straight or branched alkylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"”—OR'", —R"” - O—R"—C(=0)OR",
—R"* C(=0)R'"®, —RP¥-C(=0)OR'®, —R¥>C
(=0)—R*—C(=0)OR'", —R">—C(=0)—R">—N(R')
R!, —R?®—C(=0)—R"™—S(=0)NR'*)R" (where t is
lor2),or —RM—S(:O)pRlO (where pis 0, 1 or2); or R®is
aralkyl optionally substituted with one or more substituents
selected from the group consisting of halo, nitro, cyano,
optionally  substituted heteroaryl, hydroxyiminoalkyl,
7R1370R105 7R134(:O)R105 7R134(:O)OR10,
—RP—C(=0)—R®-NR'R", —R"”—C(=0O)N
R')—R"™-NR'HR", —R"*—SO)NR')R"" (where t
is 1 or 2), —R"¥*—NR!9)R", —R¥>-N(R'*)C(=0O)R,
7R137N(R1O)C(:O)7R137N(RIO)R1 1, 7R137N
(R10)7R137C(:O)OR10’ 7R137N(R10)C(:O)7R147
SONRORY, —RP-NR'YC(=0)—R>—NR')C
(:O)Rlo, 7R137N(R1O)C(:O)7R137N(R10)7R147
N(RlO)Rll, 7R137N(R10)S(O)tN(RIO)R1 1, and 7R137
O—R"—C(=0)OR'®; each R® 1is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R'® and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'® and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; each R'? is an optionally
substituted straight or branched alkylene chain; R'?* is an
optionally substituted straight or branched alkylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.

[0345] Another embodiment of the compounds of formula
(I-B-3) are those wherein r is 0 to 4; R'“ is hydrogen, halo, or
heteroaryl (optionally substituted with one or more alkyl
groups); R'?, R, R'?and R are each independently hydro-
gen or halo; R® is a direct bond, —O—, —R"*—0O—
—O—R"”—, —0O—R'"—0O—, or an optionally substituted
straight or branched alkylene chain;

[0346] R*is a direct bond, —O—R'3*—, or an optionally
substituted straight or branched alkylene chain; R® is
selected from the group consisting of —R'*—C(=0)—
R"*—C(=0)OR" or —R"”—C(=0)—R"“"—SO)N
(R'®)R**; or R®is aralkyl optionally substituted with one or
more substituents selected from the group consisting of
—RP—C(=0)OR", R’ -C(=0)—R"”-NR')
R, —RP-NR!)C(=0)R*, and —R*—N(R*)C
(=0)—RP—NR'R'"; each R’ is independently
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—O—R"? alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R*® and R** is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted hetero-
cyclylalkyl; or R'° and R, together with the nitrogen to
which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain; R'?“ is an optionally substituted straight or
branched alkylene chain; each R'? is a direct bond or an
optionally substituted straight or branched alkylene chain;
and each R' is an optionally substituted straight or
branched alkylene chain.

[0347] Specific embodiments of these compounds include
the following:
[0348] 4-[[4-[[4-(phenylmethoxy)phenyl|methyl]-1-pip-

erazinyl|methyl|benzoic acid;
[0349] 4-[[4-[[4-(2-phenoxyethoxy)phenyl |methyl]-1-
piperazinyl|methyl]benzoic acid;
[0350] 4-[[4-[[4-(2-phenylethoxy)phenyl|methyl]-1-pip-
erazinyl|methyl|benzoic acid;
[0351] 4-[[4-[[4-[4-(2-0xazolyl)phenoxy |phenyl |methyl]-
1-piperazinyl|methyl|benzoic acid;
[0352] N-[2-[[4-[[4-(phenylmethoxy)phenyl|methyl]-1-
piperazinyl|methyl|phenyl]-2-thiophenecarboxamide;
[0353] N-(2-hydroxyethyl)-N-[2-[[4-[[4-(phenylmethoxy)
phenyl|methyl]-1-piperazinyl|methyl|phenyl|urea;
[0354] (S)-2-amino-N-[3-[[4-[[4-(phenylmethoxy)phe-
nyl]methyl]-1-piperazinyl |methyl|phenyl|propanamide;
[0355] 3-amino-N-[3-[[4-[[4-(phenylmethoxy)phenyl]
methyl]-1-piperazinyl|methyl]phenyl|propanamide;
[0356] (S)-4-amino-5-ox0-5-[4-[[4-(phenylmethoxy)phe-
nyl]methyl]-1-piperazinyl|pentanoic acid;
[0357] &-0x0-4-[[4-(phenylmethoxy)phenyl|methyl]-1-
piperazinebutanesulfonamide; and
[0358] 3-[[4-[[4-(phenylmethoxy)phenyl|methyl]-1-pip-
erazinyl|methyl|benzoic acid.
[0359] Another embodiment of the compounds of formula
(I-B) are those whereinr is 0 to 4; q is 0 to 2; R*%, R*?, R*“C,
R!'? and R'® are each independently selected from the group
consisting of hydrogen, —R"*—OR!°, —R*—C(=0)
OR'®, — R —C(=O)R'®, alkyl, halo, haloalkyl, cyano,
optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally sub-
stituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, and optionally substituted heterocyclylalkyl; R* and R>%,
together with the nitrogen and carbon to which they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl or an optionally substituted 6- to 10-mem-
bered bridged N-heterocyclyl; or R? and R*?, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted 5- to 7-membered N-heterocyclyl; R?
is a direct bond, —O—, —R? - 0O0—, —O—R!2—,
—O—R"™—0O—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R* is a direct bond,
—O—R"“_ an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; each R*?, R*¢, R® R and R
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are each independently selected from hydrogen, alkyl,
haloalkyl or hydroxyalkyl; or any one of R>” and R®* together,
and R>¢ and R together can be an oxo group; or R>” and R,
together with the carbon to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; R” is
selected from the group consisting of hydrogen, —R'*—
ORIO, 7R134(:O)R105 lest(:O)ORIO, 7R137
C(=0)—R”P—NR'"R", —R"’—NR')YC(=O)NR")
R, alkyl, haloalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroarylalkyl, and optionally substituted heterocyclylalkyl;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'>—OR'®, —R*—0—
R"* C(=0)OR?, —R®* C(=0)R'°, —R?>*—C(=0)
OR", —R"” C(=0)—R*—C(=0)OR", —R"”_C
(=0)—RP-NER'OR!", —RP®-C(=0)—R"*—-S(=0)
NR')R!" (wheretis 1 or2),or —RM—S(:O)pRlO (where
pis 0,1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R**—OR'®, —R'*—C(=0)R*°, —R'*—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1, 7R134C
(:O)N(R10)7R147N(R10)R1 1’ le3fS(O)tN(R10)R1 1
(where t is 1 or 2), —RP—NR'OR, —RP—N(R'*)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R137C(:O)OR10, 7R137N(R10)C
(=0)—R"—SO)NR')R", —RP-NR"HC(=0)—
RPNR)C(=0)R'®, —R"* NR!*)C(=0)—R"*—N
(R10)7R147N(R10)R11, 7R137N(R10)S(O)tN(RIO)R11,
and —R"*—O—R"—C(=0)OR'’ each R’ is indepen-
dently —O—R*'°, alkyl, hydroxyalkyl, halo, haloalkyl, aryl
oraralkyl; each R*® and R** is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R and R'?, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; each R*? is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R'?%is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; each R'? is a direct bond, an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; and each R'* is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0360] Another embodiment of the compounds of formula
(I-B) are those whereinr is 0 to 4; q is 0 to 2; R** is hydrogen,
—R"—OR'", —R"”>—C(=0)OR", —R"*—C(=0O)R",
alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, aryl (op-
tionally substituted with one or more halo groups), optionally
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substituted aralkyl, heteroaryl (optionally substituted with
one or more alkyl groups), optionally substituted heteroary-
lalkyl, optionally substituted heterocyclyl, and optionally
substituted heterocyclylalkyl; R*?, R*¢, R' and R'® are each
independently hydrogen or halo; R? and R®, together with the
nitrogen and carbon to which they are attached, form an
optionally substituted 5- to 7-membered N-heterocyclyl or an
optionally substituted 6- to 10-membered bridged N-hetero-
cyclyl; or R? and R*?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl; R® is a direct bond, —O—,
—R"”*—0—, —0O—R"”*— —O—R" 0O—, or an option-
ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'?*—, or an optionally substituted
straight or branched alkylene chain; each R*?, R*¢, R®, R
and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R>® and R®*
together, and R>® and R together can be an oxo group; or R>®
and R®?, together with the carbon to which they are attached,
form an optionally substituted 3- to 7-membered cycloalkyl;
R’ is selected from the group consisting of hydrogen,
__R>_OR, —RB—C(:O)RlO, —RB—C(:O)ORlO,
7R134C(:O)7R137N(R10)R1 1’ 7R137N(R10)C(:O)
NR)R', alkyl, haloalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroarylalkyl, and optionally substituted het-
erocyclylalkyl; R® is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, option-
ally substituted heterocyclylalkyl, —R'*—OR!°, —R'*—
O—R"*—C(=0)0R"’, —R"”—C(=OR', —R”* C
(=0)OR'®, —R"”—C(=0)—R""—C(=0)OR", —R"”*—
C(=0)—R">—N(R'")R", —RP—C(=0)—R"—S
(=O0)NR'*)R" (where tis 1 or 2), or —R'"*—S(=0) R*°
(where p is 0, 1 or 2); or R® is aralkyl optionally substituted
with one or more substituents selected from the group con-
sisting ofhalo, nitro, cyano, optionally substituted heteroaryl,
hydroxyiminoalkyl, —R“—OR!, R _C(=0)R",
—RB—C(:O)ORlO, 7R137C(:O)7R137N(R10)R11,
7R134C(:O)N(Rl0)7R147N(R10)R1 1, lesfS(O)tN
(R')R* (where tis 1 or 2), —R'*—N(R')R'!, —R"*—N
(RlO)C(:O)RIO, —RB—N(RlO)C(:O)—RB—N(RM))
Rl 1’ 7R137N(R10)7R134C(:O)OR10, 7R137N(R10)
C(=0)—R"“*—S(O)NR')R'!, —R"*—NR'")C(=0)—
RPP—NR')C(=O)R'®, —R"’—NR'))C(=0)—R"”>—N
(R10)7R147N(R10)R11, 7R137N(R10)S(O)tN(RIO)R11,
and —R"*—O—R"™*—C(=0)OR'’; each R’ is indepen-
dently —O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl
oraralkyl; each R'° and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'° and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; each R'? is an optionally
substituted straight or branched alkylene chain; R*?* is an
optionally substituted straight or branched alkylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.
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[0361] Another embodiment of the compounds of formula
(I-B) are those whereinr is 0 to 4; q is 0 to 2; R** is hydrogen,
halo, or heteroaryl (optionally substituted with one or more
alkyl groups); R'?, R!¢, R'? and R'® are each independently
hydrogen or halo; R? and R>?, together with the nitrogen and
carbon to which they are attached, form an optionally substi-
tuted piperidinyl, an optionally substituted pyrrolidinyl, or an
optionally substituted 6- to 10-membered bridged N-hetero-
cyclyl; orR? and R>?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted pyr-
rolidinyl or an optionally substituted piperidinyl; R? is a
direct bond, —O—R'>— or an optionally substituted
straight or branched alkylene chain; R* is a direct bond,
—O—R""— or an optionally substituted straight or
branched alkylene chain; each R>*, R>, R®* R® and R® are
each independently selected from hydrogen, alkyl, haloalkyl
or hydroxyalkyl; R” is selected from the group consisting of
hydrogen, —R"*—OR'°, —R"*—C(=0O)R'°, —R"*—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1, 7R137N
ROYC(=ONR)R, alkyl, haloalkyl, optionally substi-
tuted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroarylalkyl, and optionally substi-
tuted heterocyclylalkyl; R® is hydrogen or aralkyl optionally
substituted with one or more substituents selected from the
group consisting of —R®—C(=0)OR'°, —R”—C
(=0)—RP-NR'R'", or —RP—C(=O)NR')—
RM¥—N(R'®)R'*; each R? is independently —O—R'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; each R'? is an optionally substituted
straight or branched alkylene chain; R'*“ is an optionally
substituted straight or branched alkylene chain; each R'? is a
direct bond or an optionally substituted straight or branched
alkylene chain; and each R'* is an optionally substituted
straight or branched alkylene chain.

[0362] Specific embodiments of these compounds include
the following:
[0363] 4-[[4-[methyl[(4-phenoxyphenyl)methyl]amino]-

1-piperidinyl|methyl]benzoic acid;

[0364] 4-[[4-[methyl[2-[4-(phenylmethy])phenoxy]ethyl]
amino|-1-piperidinyl Jmethyl|benzoic acid;

[0365] 4-[[4-[methyl[2-(4-phenoxyphenyl)ethyl]amino]-
1-piperidinyl|methyl]benzoic acid;

[0366] 4-[[4-[[[4-(4-bromophenoxy)phenyl|methyl]]
amino|-1-piperidinyl Jmethyl|benzoic acid;

[0367] 4-[[4-[[[4-(4-bromophenoxy)phenyl[methyl]me-
thylamino]-1-piperidinyl|methyl]benzoic acid;

[0368] 4-[[(RS)-2-[[[[4-(4-bromophenoxy ))phenyl|me-
thyl|methylamino Jmethyl]-1-piperidinyl|methyl|benzoic
acid;

[0369] 4-[[4-[[[4-(4-bromophenoxy)phenyl|methyl][(me-
thylamino)carbonyl]amino]-1-piperidinyl Jmethyl]ben-
zoic acid;

[0370] 4-[[4-[(4-phenoxyphenyl)amino]-1-piperidiny]]
methyl]benzoic acid;

[0371] 4-[[4-[methyl(4-phenoxyphenyl)amino]-1-pip-
eridinyl]methyl]benzoic acid;
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[0372] 4-[[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pip-
eridinyl|methyl|benzoic acid;

[0373] 4-[[4-[[4-(2-phenylethoxy)phenyl]amino]-1-pip-
eridinyl|methyl|benzoic acid;

[0374] 4-[[4-[[(4-phenoxyphenyl)methyl]amino]-1-pip-
eridinyl|methyl|benzoic acid;

[0375]  4-[[(S)-3-[[methyl[(4-phenoxyphenyl)methyl]
amino|methyl]-1-pyrrolidinyl]methyl]|benzoic acid;

[0376] 4-[[(R)-3-[[methyl[(4-phenoxyphenyl)methyl]
amino|methyl]-1-pyrrolidinyl]methyl]|benzoic acid;

[0377] 4-[[(3-ex0)-3-[[[4-(4-bromophenoxy)phenyl|me-
thyl|methylamino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]
benzoic acid;

[0378] 4-[[4-[[(methylamino)carbonyl][2-(4-phenoxyphe-
nyl)ethyl]amino]-1-piperidinyl Jmethyl |benzoic acid;

[0379] 4-[[4-[acetyl[2-[4-(4-bromophenoxy)phenyl|ethyl]
amino]-1-piperidinyl|methyl]benzoic acid;

[0380] 4-[[(R)-2-[[[[4-(4-bromophenoxy )phenyl |methy]]
methylamino|methyl]-1-pyrrolidinylJmethyl|benzoic
acid;

[0381] 4-[[(3-ex0)-3-[[(4-phenoxyphenyl)methyl]amino]-
8-azabicyclo[3.2.1]oct-8-yl|methyl]benzoic acid;

[0382] 4-[[(RS)-3-[methyl[2-(4-phenoxyphenoxy)ethyl]
amino]-1-pyrrolidinylJmethyl]benzoic acid;

[0383] methyl 4-[[4-[[4-(4-chlorophenoxy )phenyl|
amino]-1-piperidinyl|methyl]benzoate;

[0384] 4-[[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pip-
eridinyl|methyl]-N-(2-hydroxyethyl)benzamide;

[0385] N-[4-(4-chlorophenoxy)phenyl]-4-piperidinamine;

[0386] 4-[[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pip-
eridinyl|methyl]-N-[2-(dimethylamino)ethyl |benzamide;

[0387] 4-[2-[4-[[4-(4-chlorophenoxy)phenyl |amino]-1-pi-
peridinyl]ethyl]benzoic acid;

[0388] 4-[3-[4-[[4-(4-chlorophenoxy)phenyl |amino]-1-pi-
peridinyl]propyl]benzoic acid;

[0389] 4-[[(3-ex0)-3-[[4-(4-chlorophenoxy)phenyl]
amino]-8-azabicyclo[3.2.1]oct-8-yl[methyl]benzoic acid;
and

[0390] 4-[2-[4-[[4-[4-(2-0oxazolyl)phenoxy|phenyl]
amino]-1-piperidinyl|ethyl|benzoic acid.

[0391] Another embodiment of the compounds of formula

(I-B) are those wherein ris 0 to 4; g is 0 to 2; R**, R*? R'< R'¢

and R'€ are each independently selected from the group con-

sisting of hydrogen, —R'*—OR*°, —R'*—C(—=0)OR*'°,

—R"*—C(=0)R"', alkyl, halo, haloalkyl, cyano, optionally

substituted cycloalkyl, optionally substituted cycloalkyla-

Ikyl, optionally substituted aryl, optionally substituted

aralkyl, optionally substituted heteroaryl, optionally substi-

tuted heteroarylalkyl, optionally substituted heterocyclyl,
and optionally substituted heterocyclylalkyl;

[0392] R? is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, option-
ally substituted aryl, optionally substituted aralkyl, option-
ally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl and
optionally substituted heterocyclylalkyl; or R* and R®,
together with the nitrogen to which they are attached, form
an optionally substituted N-heterocyclyl or an optionally
substituted N-heteroaryl; R® is a direct bond, —O—,
—R"Z” 0, —0—R"*— —0O—R'"> O— an option-
ally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched
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alkynylene chain; R* is a direct bond, —O—R'?>*— an
optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched
alkynylene chain; each R®*, R and R® are each indepen-
dently selected from hydrogen, alkyl, haloalkyl or
hydroxyalkyl; R” and R*?, together with the nitrogen and
carbon to which they are attached, form an optionally sub-
stituted 5- to 7-membered N-heterocyclyl; or R” and R,
together with the nitrogen and carbon to which they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl and R* and R, together with the nitrogen
and carbon to which are they are attached, form an option-
ally substituted 5- to 7-membered N-heterocyclyl; or R”
and R*?, together with the nitrogen and carbon to which
they are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl; or R7 and R, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted 5- to 7-membered N-heterocyclyl or
an optionally substituted 6- to 10-membered bridged
N-heterocyclyl; R® is hydrogen, alkyl, haloalkyl, haloalk-
enyl, haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, option-
ally substituted aryl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substi-
tuted heterocyclyl, optionally substituted heterocyclyla-
lkyl, —R™—OR!°, R -O-RYC(=0)OR",
—RP—C(=0)R", —R”—C(=0)OR'", —R”C
(=0)—R""—C(=0)OR", —R"” C(=0)—R"” N
(RIO)RI 1’ le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(wheretis 1 or2), or —RM—S(:O)pRlO (where pis 0, 1
or 2); or R® is aralkyl optionally substituted with one or
more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl,
hydroxyiminoalkyl, —R'*—OQR'®, —R"*—C(=0)R'®,
—RP—C(=0)OR", —R"” -C(=0)—R"”-NR')
Rl 1’ 7R134C(:O)N(R10)7R147N(R1O)Rl 1’ 7R137
S(O)NR'R (where t is 1 or 2), —R'*—NR*)R'?,
—RP-NR!9C(=0)R?, —RP - NR)C(=0)—
R137N(R10)R11, 7R137N(R10)7R134C(:O)OR1O,
le3*N(RlO)C(:O)leéth(O)tN(Rlo)Rl 1,

—RP - NR!)C(=0)—RP*NR)C(=0)R',
—Rl3—N(R10)C(:O)—Rl3—N(R10)—R14—N(R10)
R, —RBP-NRS(O)NROR!, and —RP*—0—
R'*—C(=0)OR'®; each R? is independently —O—R*'°,
alkyl, hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each
R'° and R'! is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, optionally substituted aryl, optionally sub-
stituted aralkyl, optionally substituted heteroaryl, option-
ally substituted heteroarylalkyl, optionally substituted het-
erocyclyl, or optionally substituted heterocyclylalkyl; or
R'° and R'?, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or
an optionally substituted N-heteroaryl; each R'? is an
optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched
alkynylene chain; R'?% is an optionally substituted straight
or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally
substituted straight or branched alkynylene chain; each R'?
is a direct bond, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
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straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched
alkynylene chain.

[0393] Another embodiment of the compounds of formula
(I-B) are those wherein ris 0 to 4; q is 0 to 2; R'“ is hydrogen,
_R*_OR, —RB—C(:O)ORlO, —RB—C(:O)RlO,
alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, aryl (op-
tionally substituted with one or more halo groups), optionally
substituted aralkyl, heteroaryl (optionally substituted with
one or more alkyl groups), optionally substituted heteroary-
lalkyl, optionally substituted heterocyclyl, and optionally
substituted heterocyclylalkyl; R*?, R*¢, R’ and R'® are each
independently hydrogen or halo; R* is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl and
optionally substituted heterocyclylalkyl; or R* and R®
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R? is a direct bond, —O—, —R*>—O0—,
—0O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; each R®, R®” and R®*
are each independently selected from hydrogen, alkyl,
haloalkyl or hydroxyalkyl; R” and R>? together with the
nitrogen and carbon to which they are attached, form an
optionally substituted 5- to 7-membered N-heterocyclyl; or
R’ and R*?, together with the nitrogen and carbon to which
they are attached, form an optionally substituted 5- to 7-mem-
bered N-heterocyclyl and R? and R?, together with the nitro-
gen and carbon to which are they are attached, form an option-
ally substituted 5- to 7-membered N-heterocyclyl; or R” and
R>?, together with the nitrogen and carbon to which they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl; or R” and R, together with the nitrogen and
carbon to which they are attached, form an optionally substi-
tuted 5- to 7-membered N-heterocyclyl or an optionally sub-
stituted 6- to 10-membered bridged N-heterocyclyl; R® is
hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*OR'°, —R*—0—
R"*—C(=0)OR'®, —R">—C(=0O)R", —R">—C(=0)
OR'?, — R C(=0)—R"“*—C(=0)OR'",
(=0)—RP—NR'R'", —R">—C(=0)—R"*—8=0)
NROR (wheretis 1 or 2), or —R'"*—S(=0),R** (where
pis 0, 1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R"*—OR'®, —R"*—C(=0)R'°, —R”—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1’ 7R134C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(O)tN(Rlo)Rl 1
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(where t is 1 or 2), —RP—NR'OR, —RP—N(R'*)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R137C(:O)OR10, 7R137N(R10)C
(=0)—R*—S(O)NR'))R!, —RP* NRC(=0)—
RP—N(R')C(=0O)R'®, —R">—NR'))C(=0)—R">—N
(R10)7R147N(R10)R11, 7R137N(R10)S(O)tN(RIO)R11,
and —R"*—O—R"—C(=0)OR'’ each R’ is indepen-
dently —O—R*'°, alkyl, hydroxyalkyl, halo, haloalkyl, aryl
oraralkyl; each R*® and R** is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R and R'?, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; each R*? is an optionally
substituted straight or branched alkylene chain; R'*? is an
optionally substituted straight or branched alkylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.

[0394] Another embodiment of the compounds of formula
(I-B) are those whereinr is 0 to 4; q is 0 to 2; R** is hydrogen,
halo, or heteroaryl (optionally substituted with one or more
alkyl groups); R'?, R!¢, R'¥ and R'® are each independently
hydrogen or halo; R? is hydrogen, alkyl, haloalkyl, haloalk-
enyl, haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl and optionally substituted
heterocyclylalkyl; or R? and R?, together with the nitrogen to
which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl; R>
is a direct bond, —O—, —R"”-—0O0— —O—R'™>
—O—R"—0O—, or an optionally substituted straight or
branched alkylene chain; R* is a direct bond, —O—R*2*—,
or an optionally substituted straight or branched alkylene
chain; each R%, R® and R are each independently selected
from hydrogen, alkyl, haloalkyl or hydroxyalkyl; R” and R>?,
together with the nitrogen and carbon to which they are
attached, form an optionally substituted pyrrolidinyl or an
optionally substituted piperidinyl; or R” and R*”, together
with the nitrogen and carbon to which they are attached, form
an optionally substituted pyrrolidinyl; or R” and R>¢, together
with the nitrogen and carbon to which they are attached, form
an optionally substituted piperidinyl or an optionally substi-
tuted 6- to 10-membered bridged N-heterocyclyl; R® is
selected from the group consisting of hydrogen, alkyl, option-
ally substituted heteroaryl, or optionally substituted hetero-
cyclyl; or R® is aralkyl optionally substituted with —R'*—C
(=0)OR'® or —R"®*—C(=0)—R"*—NR')R'; each R’
is independently —O—R'°, alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R'® and R*" is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'® and R'!, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl;
each R'? is an optionally substituted straight or branched
alkylene chain; R'>“ is an optionally substituted straight or
branched alkylene chain; each R'® is a direct bond or an
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optionally substituted straight or branched alkylene chain;

and each R'* is an optionally substituted straight or branched

alkylene chain.

[0395] Specific embodiments of these compounds include

the following:

[0396] 4-[[[1-[(4-phenoxyphenyl)methyl]|piperidin-4-y1]
amino|methyl]benzoic acid;

[0397] 4-[[methy][[(R)-1-[(4-phenoxyphenyl)methyl]-3-
pyrrolidinyl|methyl|amino|methyl]benzoic acid;

[0398] 4-[[methy][[(S)-1-[(4-phenoxyphenyl)methyl]-3-
pyrrolidinyl|methyl|amino|methyl]benzoic acid;

[0399] 4-[[[1-[[4-(4-chlorophenoxy)phenyl|methyl]pip-
eridin-4-yl]amino methyl|benzoic acid;

[0400] 4-[[[[(RS)-1-[[4-(4-bromophenoxy )phenyl|me-
thyl]-2-piperidinyl|methyl|methylamino]methyl|benzoic
acid;

[0401] 4-[[[[(RS)-1-[[4-[2-(4-fluoropheny])ethoxy [phe-
nyl|methyl]-2-piperidinyl Jmethyl|methylamino methyl]
benzoic acid;

[0402] 4-[[[(3-ex0)-8-[[4-(4-bromophenoxy)phenyl|me-
thyl]-8-azabicyclo[3.2.1]oct-3-yl|methylamino |methyl]
benzoic acid;

[0403] 4-[[[[(R)-1-[[4-(4-bromophenoxy ))phenyl |methyl]-
2-pyrrolidinyl|methyl Jmethylamino Jmethyl|benzoic acid;

[0404] 4-[[[1-[[4-(4-bromophenoxy)phenyl|methyl]-4-
methyl-4-piperidinyl |methylamino]methyl|benzoic acid;

[0405]  4-[[[1-[[4-(4-bromophenoxy)phenylmethyl]-4-pi-
peridinyl]methylamino]methyl]benzoic acid;

[0406] 4-[[[[(R)-1-[[4-(4-bromophenoxy ))phenyl |methyl]-
2-piperidinyl|methylmethylamino]methyl]benzoic acid;

[0407] 4-[[methy][[(R)-1-[[4-[4-(2-0xazoly])phenoxy]
phenyl|methyl]-2-piperidinyl |methyllamino|methyl|ben-
zoic acid;

[0408] 4-[[methy][[(S)-1-[[4-[4-(2-0xazoly]l)phenoxy]
phenyl|methyl]-2-piperidinyl |methyllamino|methyl|ben-
zoic acid;

[0409] 4-[[methy][(3-ex0)-8-[[4-[4-(2-0xazolyl)phenoxy]
phenyl|methyl]-8-azabiccyclo[3.2.1]oct-3-yl]amino]me-
thyl]benzoic acid;

[0410] 4-[[[[(R)-1-[[4-[4-(2-0oxazolyl)phenoxy|pheny]]
methyl]-2-pyrrolidinyl]methyl]methylamino]methyl]ben-
zoic acid;

[0411] 6-[[[1-[[4-(4-chlorophenoxy ))phenyl|methyl]-4-pi-
peridinyl]methyl]amino]-3-pyridinecarboxylic acid;

[0412] 1-[(4-phenoxyphenyl)methyl]-4-piperidinemetha-
namine; ethyl 1,6-dihydro-6-oxo0-2-[[[1-[(4-phenoxyphe-
nyl)methyl]-4-piperidinyl Jmethyl]amino]-5-pyrimidin-
ecarboxylate; and

[0413] 1,6-dihydro-6-oxo-2-[[[1-[(4-phenoxyphenyl)me-
thyl]-4-piperidinyl|methyl]amino]-5-pyrimidinecarboxy-
lic acid.

C. Another aspect of the invention are the compounds of

Formula (I) having Formula (I-C):

R9>r
R7 RSa

Ol
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wherein the substituents are as described above in the Sum-
mary.

[0414] Accordingly, one embodiment of the compounds of
Formula (I-C) are those wherein n,, n, and n, are each inde-
pendently 0to 2; ris Oto 4; qis 0 to 2; R*",R"™, R*™ R and
R’ are each independently hydrogen or fluoro; R? and R”,
together with the nitrogens to which they are attached and one
of R*%, R*® and R, form an optionally substituted 6- to
10-membered bridged N-heterocyclyl; R® is a direct bond,
—O0—, —R?”*-0—, —OR”"—-, —O-R” O, an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; R* is a direct bond, —O—R"'?*— an optionally sub-
stituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR!°, —R"**—0O—

R C(=0)ORY, —R¥ C(—=O)R', —R“ C(=0)
ORY, R C(—=0)R"“ C(—=0)OR'°, R C
(=0)—R®-NR')R', —R" C(=0) R* §=0)

tN (R')R! (wheretis 1 or2), or —R"*—S(= 0), R'° (where
pis 0, 1 or 2); or R® is aralkyl optionally substltuted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R"*—OR'®, —R"*—C(=0)R'°, —R”—C
(:O)ORI 1’ 7R134C(:O)7R137N(R10)R1 1’ 7R134C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R (where tis 1 or 2), —R"*NR!*)R', —R®*—NR'?)
C(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R137C(:O)OR10, R137N(R10)C
(=0)—R"*—S(=0)N(R'*)R*! (where tis 1 or 2), —R*>—
NR')C(=0)—R”—NR'")HYC(=O0)R'’, —R”*—NR')
C(:O)—Rl3—N(R10)—R14—N(R1O)Rl1, 7R137N(R10)
S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=0)OR'?; each R’ is independently —O—R'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'*“ is an optionally

Sb RSC
6b

-0
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substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0415] Another embodiment are those compounds of for-
mula (I-C) having the following formula

a-c-1y:
[0416]

le Rlx
el
RY—C C

| ]

FLF |,

wherein n,, n, and n; are each independently O to 2; ris 0 to
4;R'", R"™ R'*, RY and R'? are each independently hydro-
gen or fluoro; R® is a direct bond, —O—, —R*>—0O—,
—0O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R'*—OR!?, —R*-O-R"“-C(=0)OR',
—RP—C(=0R'", —R”*-C(=0)0OR", —R”-C
(=0)—R""—C(=0)OR"™, —R”—C(=0)R"” N
(RIO)RI 1’ 7R137C(:O)7R1478(:0)tN(R10)R1 1
(where tis 1 or 2), or —RM—S(:O)pRlO (wherepis O, 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
“RI>_OR, —RB—C(:O)RlO, —RB—C(:O)ORM,
—RP—C(=0)—R®-NR'R', —R"”—C(=0O)N
(R10)7R147N(R10)R11, —Rls—S(:O)tN(RIO)R“
(wheretis 1 or 2), —R">*—N®R)R!"', —RP>—NR'*)C(=0)
RIO, —RB—N(RIO)C(:O)—RB—N(RIO)RI 1’ 7R137N
(R10)7R134C(:O)OR10, 7R137N(R10)C(:O)7R147
S(=O)NR)R!" (where t is 1 or 2), —RP—N(R")C
(=0)—R”—NR'YC(=O)R", —R">—NR'")C(=0)—
R137N(R10)7R147N(R10)R1 1 , —RB—N(RlO)S(:O)tN
(R*)R** (where tis 1 or 2), and —R"*—O—R**—C(=0)
OR'; each R’ is independently —O—R'°, alkyl,

(-C-1)

®),

1y Rlz _|_ 4
\ R
HHL3<J
!
2 n3

m—0—%

May 16, 2013

hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'?¢ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0417] Another embodiment are those compounds of for-
mula (I-C-1) wherein n,, n, and n, are each independently 1
to 3;ris O to 4; R', R"™, R™, R™ and R are each indepen-
dently hydrogen or fluoro; R® is a direct bond, —O—,
—R'2—0—, —O—R'">—0O—, or an optionally substituted
straight or branched alkylene chain; R* is a direct bond,
—O—R""— or an optionally substituted straight or
branched alkylene chain; R® is aralkyl optionally substituted
with one or more of —R*—OR'°, —R"*—C(=0)OR'®and
—R"®*_C(=0)NR')R'; each R’ is independently alkyl,
halo or —O—R'?; each R*® and R** is independently hydro-
gen, alkyl, haloalkyl, hydroxyalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted heterocy-
clylalkyl; or R'® and R'*, together with the nitrogen to which
they are attached, form an optionally substituted N-heterocy-
clyl or an optionally substituted N-heteroaryl; each R*? is an
optionally substituted straight or branched alkylene chain;
R'2“is an optionally substituted straight or branched alkylene
chain; and each R'? is a direct bond or an optionally substi-
tuted straight or branched alkylene chain.

[0418] Another embodiment are those compounds of for-
mula (I-C-1) wherein n,, n, and n; are each independently 0
to 2;ris O to 4; R', R"™, R™ R*™ and R are each indepen-
dently hydrogen or fluoro; R® is a direct bond, —O—,
—R'>—0—, —0—R'>—0O—, or an alkylene chain; R*is a
direct bond, —O—R'?>*— or an optionally substituted
straight or branched alkylene chain; each R>°, R>*, R%* and
R® is hydrogen; R® is benzyl substituted with one or more of
—R!"—OR' and —R!'*—C(—=0)OR'?; each R” is indepen-
dently —O—R*° or halo; R'? is hydrogen, alkyl or optionally
substituted aryl; R*? is C,_salkylene; R'** is methylene or
ethylene; and each R'? is a direct bond or an optionally sub-
stituted straight or branched alkylene chain.

[0419] Specific embodiments of the compounds of formula
(I-C-1) include the following:

[0420] 4-[[(1S,4S)-5-[[4-(2,2,3,3,3-pentatluoropropoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-yl|methyl]
benzoic acid;
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[0421] 4-[[(18,4S)-5-[[4-(2-fluoroethoxy)phenyl|methyl]-
2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic acid;

[0422] 4-[[(18S,4S)-5-[[4-(2,2,3,3-tetrafluoropropoxy)phe-
nyl]methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]
benzoic acid;

[0423] 4-[[(18,4S)-5-[[4-(2,2,3,3,4,4,4-heptafluorobu-
toxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl]
methyl]benzoic acid;

[0424] 4-[[(1S,4S)-5-[[4-[(7,7,8,8,8-pentafluorooctyl)
oxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-y]]
methyl]benzoic acid;

[0425] 4-[[(18,4S)-5-[[4-(2,2,2-trifluoroethoxy )phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0426] 4-[[(1S,4S)-5-[[4-(trifluoromethyl)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0427] 4-[[(1S,4S)-5-[[4-(trifluoromethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0428] 4-[[(18,4S)-5-[[4-(difluoromethoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0429] 4-[[(1S,4S)-5-[[4-(1,1,2,2-tetrafluoroethoxy )phe-
nyl]methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]
benzoic acid;

[0430] 4-[[(1S,4S)-5-[[4-(2,2,3,4,4,4-hexatluorobutoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid;

[0431] 4-[[(18,4S)-5-[[4-(3,3,4.4,5,5,6,6,6-nonafluoro-
hexyl)phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl1]
methyl]benzoic acid;

[0432] 4-[[(1S,4S)-5-[[4-(3,3,4,4,4-pentafluorobutyl)phe-
nyl]methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]
benzoic acid;

[0433] 4-[[(1S,4S)-5-[[4-(4,4,5,5,5-pentafluoropentyl)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid;

[0434] 4-[[(1S,4S)-5-[[4-(4,4,4-trifluorobutoxy)phenyl |
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0435] 4-[[(1S,4S)-5-[[4-(3,3,3-trifluoropropoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0436] 4-[[(1S,4S)-5-[[4-(1,1,2,3,3,3-hexatluoropropoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid;

[0437] methyl 4-[[(18S,45)-5-[[4-(3,3,4,4,4-pentafluorobu-
tyl)phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|me-
thyl]benzoate;

[0438] methyl 2-methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3-tet-
rafluoropropoxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1]
hept-2-yllmethyl]benzoate;

[0439] methyl 2-methoxy-4-[[(18S,4S)-5-[[4-(2,2,3,3,4,4,
4-heptafluorobutoxy)phenyl|methyl]-2,5-diazabicyclo[2.
2.1]hept-2-yl|methyl|benzoate;

[0440] 3-methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3-tetrafluoro-
propoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1Thept-2-
yllmethyl]benzoic acid;

[0441] 4-[[(18,4S)-5-[[4-(2,2,3,3,4,4,4-heptafluorobu-
toxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl]
methyl]-3-methoxybenzoic acid;
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[0442] 3-methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3,3-pentafluo-
ropropoxy)phenylmethyl]-2,5-diazabicyclo[2.2.1]hept-
2-ylmethyl]benzoic acid;

[0443] 2-methoxy-4-[[(18,4S)-5-[[4-(2,2,3,3-tetrafluoro-
propoxy )phenyl]methyl]-2,5-diazabicyclo[2.2.1]hept-2-
yl]methyl]benzoic acid;

[0444] 2-methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3,3-pentafluo-
ropropoxy)phenylmethyl]-2,5-diazabicyclo[2.2.1]hept-
2-yllmethyl]benzoic acid; and

[0445] 4-[[(18,4S)-5-[[4-(2,2,3,3,4,4,4-heptafluorobu-
toxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1 Jhept-2-y1]
methyl]-2-methoxybenzoic acid.

[0446] Another embodiment of the compounds of formula

(I-C) are those wherein n,, n, and n; are each independently

0to2;ris0to 4;qis0to2; R, R, R, R" and R'? are each

independently hydrogen or fluoro; R* and R”, together with
the nitrogens to which they are attached, form an optionally
substituted 5- to 7-membered N-heterocyclyl; R? is a direct

bond, —O—,—R"”?*—0O0—, —O—R"”>—, —O—R"> -0,

an optionally substituted straight or branched alkylene chain,

an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched alky-
nylene chain; R*is a direct bond, —O—R*?*—, an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R>?, R>%, R*¢, R%, R and R°° are each independently
selected from hydrogen, alkyl, haloalkyl or hydroxyalkyl; or
any one of R>* and R®* together, R>” and R®” together, and R*°
and R together can be an oxo group; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"”—OR'", —R"” - O—R"—C(=0)OR",

—R"* C(=0)R"®, —RP¥-C(=0)OR'®, —R*>C

(=0)—R"*—C(=0)OR', —RP—C(=0)—R"” N

(RIO)RI 1 , le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1

(where tis 1 or2), or —RM—S(:O)pRlO (wherepis 0,1 or

2); and —RM—S(:O)pRlO (where pis 0, 1 or 2); or R® is

aralkyl optionally substituted with one or more substituents

selected from the group consisting of halo, nitro, cyano,
optionally  substituted heteroaryl, hydroxyiminoalkyl,

_R>_OR, —RB—C(:O)RlO, —RB—C(:O)ORM,

—RP C(=0)—RP - NR)R, —R"* C(=0)N

(R10)7R147N(R10)R11, —Rls—S(:O)tN(RIO)R“

(where t is 1 or 2), —RP—NR'OR, —RP—N(R'*)C

(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’

7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C

(=0)—R"*—S(=0)N(R'*)R*! (where tis 1 or 2), —R*>—

NR')C(=0)—R”—NR'")HYC(=O0)R'’, —R”*—NR')

C(:O)—Rl3—N(R10)—R14—N(R1O)Rl1, 7R137N(R10)

S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—

C(=0)OR'?; each R’ is independently —O—R'°, alkyl,

hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and

R is independently hydrogen, alkyl, haloalkyl, hydroxy-

alkyl, optionally substituted aryl, optionally substituted

aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or

optionally substituted heterocyclylalkyl; or R'® and R,

together with the nitrogen to which they are attached, form an

optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; each R'? is an optionally substituted
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straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R'** is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; each R is a direct bond or an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; and each R**is
an optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched alky-
nylene chain.

[0447] Another embodiment are those compounds of for-
mula (I) having the following formula (I-C-2):

(I-C-2)
(Ilig)r
RI[ Rl RY R!? - a_ / \ 8
[ [ [ [ \/ / R*—N N—R
RIY-C—-C C C RPN\
| | | | R5a R
F F R F F R6a R3¢
1 ) n3 RSb Rsb

wherein n,, n, and n; are each independently 0 to 2; ris 0 to
4;R'", R"™ R'*, RY and R are each independently hydro-
gen or fluoro; R® is a direct bond, —O—, —R*>—0O—,
—0O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*— an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*“, R>?, R*¢, R®*, R®”
and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R>* and R®®
together, R>” and R®” together, and R>® and R together can
be an oxo group; R® is hydrogen, alkyl, haloalkyl, haloalk-
enyl, haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, optionally substituted heterocyclylalkyl, —R'*—OR®°,
—R"”—0O—R'""—C(=0)OR", — R —C(=0)R",
—R*—C(=0)0OR", —RP C(=0)—R"*—C(=0)
OR!®, —RB—C(:O)—RB—N(RM)RI1, _R3_C
(=0)—R"*—S(=O0)NR'*)R!" (where t is 1 or 2), or
—RM—S(:O)pRlO (where p is 0, 1 or 2); or R® is aralkyl
optionally substituted with one or more substituents selected
from the group consisting of halo, nitro, cyano, optionally
substituted heteroaryl, hydroxyiminoalkyl, —R**—OR!'°,
—R"* C(=0)R'®, R -C(=0)OR'®, —R®>C
(:O)7R137N(R10)R1 1, 7R134C(:O)N(R10)7R147
NRRM, —RP—S(=0)NR'R! (where t is 1 or 2),
7R137N(R10)R11, 7R137N(R10)C(:O)R10, 7R137N
(RlO)C(:O)—RB—N(RIO)RI 1’ 7R137N(R10)7R144C
(=0O)OR'®, —R">—NR')C(=0)—R"*—S(=0)N(R')
R (where t is 1 or 2), —R"*—NR'*)C(=0)—R"”*—N
(RIO)C(:O)Rlo, le3*N(RlO)C(:O)fRI:;fN(RlO)f
R"—NER'R", —R">—NR'")S(=0)NR'")R'! (where
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tis 1 or 2), and —R'"*—O—R™—C(=0)OR'’; each R’ is
independently —O—R', alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R'® and R*" is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'® and R'!, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl; R*?
is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; R'>“ is an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; each R is a
direct bond or an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain.

[0448] Another embodiment of the compounds of formula
(I-C-2) are those whereinn , n, and n, are each independently
0to2;ris 0 to 4 R'", R"™, R™ R and R'* are each
independently hydrogen or fluoro; R is a direct bond, —O—,
—R"”—0O0—, —O0O—R"”*—, —O—R"*—O—, or an option-
ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'*>*—, or an optionally substituted
straight or branched alkylene chain; R>, R>® R> R®, R®?
and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R® is aralkyl optionally sub-
stituted with one or more substituents selected from the group
consisting of halo, nitro, cyano, optionally substituted het-
eroaryl, hydroxyiminoalkyl, —R**—OR'®, —R**—C(=0)
Rll, 7R137C(:O)OR10’ 7R137C(:O)7R137N(R10)
Rll, 7R134C(:O)N(Rl0)7R147N(R10)R1 1, —RB—S
(=O)N(R')R (where t is 1 or 2), —R">—N(R'*)R!,
7R137N(R10)C(:O)R10, 7R137N(R10)C(:O)7R137
N(RlO)Rll, 7R137N(R10)7R147C(:O)OR10, 7R137
NR!%)C(=0)—R"*—S(=0)NR'*R'! (where tis 1 or 2),
7R137N(R1O)C(:O)7R137N(RlO)C(:O)RIO, 7R137
N(RlO)C(:O)lest(RlO)le4fN(RlO)Rl1, 7R137
NR)S(=0)NR)R (where t is 1 or 2), and —R">—
O—R"—C(=0)OR'®; each R® is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R'® and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; R*?
is an optionally substituted straight or branched alkylene
chain; R'?% is an optionally substituted straight or branched
alkylene chain; each R'? is a direct bond or an optionally
substituted straight or branched alkylene chain; and each R'*
is an optionally substituted straight or branched alkylene
chain.

[0449] Another embodiment of the compounds of formula
(I-C-2) are those whereinn,, n, and n, are each independently
0to2;ris 0 to4; R, R"™, R™ RY and R'* are each
independently hydrogen or fluoro; R is a direct bond, —O—,
—R'”0—, —O—R"”*— —0O—R" 0O—, or an option-
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ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'?**—, or an optionally substituted
straight or branched alkylene chain; R>¢, R>®, R>¢, R®¢, R
and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R® is benzyl optionally sub-
stituted with one or more substituents selected from the group
consisting of halo, nitro, cyano, optionally substituted het-
eroaryl, hydroxyiminoalkyl, —R*—OR'®, —R**—C(=0)
RIO, 7R137C(:O)OR10’ 7R134C(:O)7R137N(R10)
Rl 1, 7R134C(:O)N(Rl0)7R147N(R10)R1 1, —RB—S
(=O)NR'OR (where t is 1 or 2), —R">—N(R'*)R!,
7R137N(R10)C(:O)R10, 7R137N(R10)C(:O)7R137
N(RIO)R“, 7R137N(R10)7R144C(:O)OR10, 7R137
NR)C(=0)—R"*—S(=0)NR'*)R'! (wheretis 1 or 2),
le3*N(RlO)C(:O)le3*N(R10)C(:O)Rl0, 7R137
N(RlO)C(:O)—Rl3—N(R10)—R14—N(R10)R11, 7R137
NR)S(=0)NR')R*" (where t is 1 or 2), and —R">—
O—R"—C(=0)OR'®; each R° is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R' and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; R*?
is an optionally substituted straight or branched alkylene
chain; R'?? is an optionally substituted straight or branched
alkylene chain; each R'® is a direct bond or an optionally
substituted straight or branched alkylene chain; and each R'*
is an optionally substituted straight or branched alkylene
chain.

[0450] Another embodiment of the compounds of formula
(I-C-2) are those whereinn, , n, and n, are each independently
0to2;risO;R'*, R, R*, R and R*# are each independently
hydrogen or fluoro; R? is a direct bond, —O—, —R'*—0O—,
—O0—R"”—, —O—R'">—0—, or an optionally substituted
straight or branched C, _salkylene chain; R* is a direct bond,
—O—R'"“—, or an optionally substituted straight or
branched methylene, ethylene or propylene chain; R4, R>%,
R3¢, R%, R®” and R are each independently selected from
hydrogen, alkyl, haloalkyl or hydroxyalkyl; R® is benzyl sub-
stituted with one or more of —R'">—~OR'® and —R"*—C
(=0)OR'°; each R'° is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; R*?
is a C,_salkylene chain (optionally substituted with one or
more substituents selected from the group consisting of
—OR); R'?* is a methylene, ethylene or propylene chain
(optionally substituted with one or more substituents selected
from the group consisting of —OR'?); and each R*? is a direct
bond or an optionally substituted straight or branched alky-
lene chain.

[0451] Specific embodiments of these compounds include
the following:
[0452] 4-[[hexahydro-4-[[4-(2,2,3,3,3-pentafluoropro-

poxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]ben-
zoic acid; and
[0453] methyl 4-[[hexahydro-4-[[4-(2,2,3,3,3-pentafluo-
ropropoxy)phenyl|methyl]|-1H-1,4-diazepin-1-yl]methyl]
benzoate.
[0454] Another embodiment of the compounds of formula
(I-C-2) are those whereinn, , n, and n, are each independently
0to2;ris 0to 4; R'"™ R"™, R™ RY and R' are each
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independently hydrogen or fluoro; R* and R”, together with
the nitrogens to which they are attached, form hexahydro-1H-
diazepinyl (optionally substituted with oxo); R® is a direct
bond, —O—, —R*>*—O0—, —O—R"?*— —O—R"?>-—0O—,
oran optionally substituted straight or branched methylene or
ethylene chain; R* is a direct bond, —O—R*“—, or an
optionally substituted straight or branched methylene, ethyl-
ene or propylene chain; each R>*, R®?, R>, R®, R® and R*
are each independently selected from hydrogen, alkyl,
haloalkyl or hydroxyalkyl; R® is benzyl substituted with
optionally substituted with one or more substituents selected
from the group consisting of halo, nitro, cyano, optionally
substituted heteroaryl, hydroxyiminoalkyl, —R**—OR!'°,
7R137C(:O)R10’ 7R134C(:O)7R137N(R10)R11,
7R137C(:O)N(R10)7R147N(R1O)Rl 1, lesfS(:O)
NR!)R! (where tis 1 or 2), —R?>—N(R'OR!, —R*—
NR')C(=0)R'?, —R"P—NR'")C(=0)—R"”*—NR')
Rll, 7R137N(R10)7R147C(:O)OR10, 7R137N(R10)
C(=0)—R"™*—S(=0O)NR'R!'' (where t is 1 or 2),
7R137N(R1O)C(:O)7R137N(RlO)C(:O)RIO, 7R137
N(RlO)C(:O)lest(RlO)le4fN(RlO)Rl1, 7R137
NR)S(=0)NR)R (where t is 1 or 2), and —R>—
O—R"*—C(=0)OR'"; each R'® and R*" is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; R'? is a C,_salkylene chain (optionally
substituted with one or more substituents selected from the
group consisting of —OR'°); R'?? is a methylene, ethylene or
propylene chain (optionally substituted with one or more
substituents selected from the group consisting of —OR'©);
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.

[0455] Another embodiment of the compounds of formula
(I-C) are those wherein n,, n, and n, are each independently
0to2;ris0to 4;qis0to2; R, R, R, R" and R'? are each
independently hydrogen or fluoro; R? is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl and
optionally substituted heterocyclylalkyl; or R* and R?
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R is a direct bond, —O—, —R'*—O—
—0O—R"”—, —O—R'>—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R>%, R>?, R>¢,R%? R®?
and R% are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R** and R5
together, R>” and R®” together, and R>® and R together can
be an oxo group; or R*? and R>?, together with the carbons to
which they are attached, form an optionally substituted 3- to
7-membered cycloalkyl; or R>* and R>°, together with the
carbons to which they are attached, form an optionally sub-
stituted 4- to 7-membered cycloalkyl; or R®® and R®,
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together with the carbon to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; R is
selected from the group consisting of hydrogen, —R'*—
ORIO, 7R134(:O)R105 —RB—C(:O)ORIO, 7R137
C(=0)—R"P—NR'"R", —R" NR')C(=O)NR")
R', alkyl, haloalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroarylalkyl, and optionally substituted heterocyclylalkyl;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR'°, —R*—0—
R*—C(=0)OR?, —R®* C(=0)R’, —R>*—C(=0)
OR', — R C(=0)—R"—C(=0)0R", —R”C
(=0)—RP—NR'R'", —R">—C(=0)—R"*—8=0)
NRR' (wheretis 1 or 2), or —R'*—8(=0),R'® (where
pis 0, 1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R**—OR'®, —R'*—C(=0)R*°, —R'*—C
(:O)ORI 1, 7R134C(:O)7R137N(R10)R1 1, 7R134C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R (where tis 1 or 2), —R®—N(R)R'!, —R>®*—NR**)C
(:O)Rlo, 7R137N(R1O)C(:O)7R137N(RIO)R11,
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)NR'*)R"! (wheretis 1 or2),—R">—
NR)C(=0)—RP*—NR)C(=0)R'®, —RP®—N(R'%)
C(:O)—RB—N(RlO)—RM—N(RlO)Rl1, 7R137N(R10)
S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=O0)OR'?; each R’ is independently —O—R'®, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R!! is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*>“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0456] Another embodiment of the compounds of the
invention are those compounds of formula (I-C) wherein n,,
n, and n; are each independently O to 2; ris 0 to 4; qis 0 to 2;
R, R™, R, R™ and R'? are each independently hydrogen
or fluoro; R? is hydrogen, alkyl, haloalkyl, hydroxyalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally
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substituted heterocyclyl and optionally substituted heterocy-
clylalkyl; or R? and R®, together with the nitrogen to which
they are attached, form an optionally substituted N-heterocy-
clyl or an optionally substituted N-heteroaryl; R? is a direct
bond, —O—,—R"”*—O0—, —O—R"”>—, —O-—R"> -0,
or an optionally substituted straight or branched alkylene
chain; R* is a direct bond, —O—R'**— or an optionally
substituted straight or branched alkylene chain; R>“, R>” R,
R®%, RS and R are each independently selected from hydro-
gen, alkyl, haloalkyl or hydroxyalkyl; or R>* and R,
together with the carbons to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; or R>*
and R*, together with the carbons to which they are attached,
form an optionally substituted 4- to 7-membered cycloalkyl;
or R and R®?, together with the carbon to which they are
attached, form an optionally substituted 3- to 7-membered
cycloalkyl; R7 is selected from the group consisting of hydro-
gen, —R'>—C(=0)OR"®, alkyl, haloalkyl, and optionally
substituted aralkyl; R® is selected from the group consisting
of hydrogen, alkyl, or —R">—C(=0)R'®; or R® is aralkyl
optionally substituted with one or more of —R**—OR*® and
—R'"*—C(=0)OR"’; each R’ is independently —O—R"°,
alkyl, hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R*°
is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl,
optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, or option-
ally substituted heterocyclylalkyl; R'? is an optionally sub-
stituted straight or branched alkylene chain; R'*® is an
optionally substituted straight or branched alkylene chain;
and each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain.

[0457] Another embodiment of this aspect of the invention
are compounds of formula (I-C) having the following formula
(1-C-3):

(1-C-3)

®),

RIW[ Rix RY R!? _l_ i / \ o8
[ [ [ [ \/ / R*—N N—R

R T T ~/
FLE L LE LLF 1,

wherein n,, n, and n; are each independently 0 to 2; ris 0 to
4;R', R"™ R'*, R and R are each independently hydro-
gen or fluoro; R® is a direct bond, —O—, —R*>—0O—,
—O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*— an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R“—OR', —R* -O—R"“-C(=0)OR',
—RP—C(=0OR'", R’ -C(=0)0OR", —R”-C
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(=0)—R"*—C(=0)OR"™, —R”—C(=0)R"” N
(RIO)RI 1’ 7R137C(:O)7R1478(:0)tN(R10)R1 1
(where tis 1 or 2), or —RM—S(:O)pRlO (wherepis O, 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
—R"”—OR", —R"”—C(=0)R'®, —R”—C(=0)OR",

~R® C(=0)-R® NRR!, —R® C=ON
(R10)7R147N(R10)R11, —RB—S(:O)tN(RlO)Rl 1
(where t is 1 or 2), —RP—NR'OR, —RP—N(R'*)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C

(=0)—R"*—S(=0)NR'*)R'! (where tis 1 or 2), —R*>—
NR')YC(=0)—R”—NR'")HC(=0)R'"’, —R”*—NR')
C(:O)—Rl3—N(R10)—R14—N(R10)R11 7R137N(R10)
S(=0)N(R'*)R! (wheretis 1 or2),and —R"*—O—R'"*—
C(=0)OR'?; each R’ is independently —O—R*'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*>“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0458] Another embodiment of the compounds of formula
(I-C-3) are those whereinn, , n, and n, are each independently
0to 2;ris 0to4; R RY, R¥™ RY and R are each
independently hydrogen or fluoro; R is a direct bond, —O—,
—R"?—0O0—, —O0—R"”*—, —O—R"*—O—, or an option-
ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'?*—, or an optionally substituted
straight or branched alkylene chain; R® is selected from the
group consisting of —R'*—C(=0)—R"*—C(=0)OR'° or
—RPC(=0)—R"*—S(=0)N(R'R'" (where tis 1 or
2);

[0459] or R® is aralkyl optionally substituted with one or
more substituents selected from the group consisting of
—R"¥OR', —R"—C(=0)OR", —R"”* C(=0)—
RP—NR'OR", —RP-NR'HC(=OR'", and
—RPN(R')C(=0)—R"*—NR'*)R'"; each R’ is
independently —O—R'®, alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R'® and R'* is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, option-
ally substituted aryl, optionally substituted aralkyl, option-
ally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R*® and R,
together with the nitrogen to which they are attached, form

May 16, 2013

an optionally substituted N-heterocyclyl or an optionally
substituted N-heteroaryl; R'? is an optionally substituted
straight or branched alkylene chain; R'*“ is an optionally
substituted straight or branched alkylene chain; each R*? is
a direct bond or an optionally substituted straight or
branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.

[0460] Another embodiment of the compounds of the for-
mula (I-C) are those wherein n,, n, and n, are each indepen-
dently 0to 2;ris Oto 4; qis 0 to 2; R**, R"™ R, R and R**
are each independently hydrogen or fluoro; R* and R>%
together with the nitrogen and carbon to which they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl or an optionally substituted 6- to 10-mem-
bered bridged N-heterocyclyl; or R? and R*?, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted 5- to 7-membered N-heterocyclyl; R?
is a direct bond, —O—, —R™? - 0—, —O—R!>—,
—O—R"™—0O—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R* is a direct bond,
—O—R"“— an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; R>%, R*”, R>, R®, R® and R
are each independently selected from hydrogen, alkyl,
haloalkyl or hydroxyalkyl; or any one of R*” and R®” together,
and R>¢ and R together can be an oxo group; or R>” and R,
together with the carbon to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; R” is
selected from the group consisting of hydrogen, —R**—
OR!°, —RB—C(:O)RlO, —RB—C(:O)ORlO, _ R
C(=0)—R”P—NR'"R", —R"* NR')C(=O)NR')
R', alkyl, haloalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroarylalkyl, and optionally substituted heterocyclylalkyl;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR!°, —R"**—0O—
R"—C(=0)OR', —R"®—C(=0O)R'"’, —R">—C(=0)
OR'°, — R C(=0)—R"*—C(=0)OR'°, —R¥®-C
(=0)—RP-NR'R'", —R">-C(=0)—R""—8§(=0)
NR')R!" (wheretis 1 or2),or —RM—S(:O)pRlO (where
pis 0,1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R"*—OR'®, —R"*—C(=0)R'°, —R”—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1’ 7R134C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R (where t is 1 or 2), —R"*—NR)R'", —RP—N(R'*)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R137C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)N(R'*)R*! (where tis 1 or 2), —R*>—
NR')C(=0)—R”—NR'")HYC(=O0)R'’, —R”*—NR')
C(:O)—Rl3—N(R10)—R14—N(R1O)Rl1, 7R137N(R10)
S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=0)OR'?; each R’ is independently —O—R'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-



US 2013/0123243 Al

alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*>“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0461] Another embodiment of the compounds of formula
(I-C) are those wherein n,, n, and n, are each independently
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substituents selected from the group consisting of —R'*—
OR'°, —R!* C(=0)OR'®, —R'"* C(=0)-R"*-—N
(RlO)Rll, or —Rls—C(:O)N(Rl0)—R14—N(R10)R11;
each R is independently —O—R'°, alkyl, hydroxyalkyl,
halo, haloalkyl, aryl or aralkyl; each R'® and R*! is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'° and R'?, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl; R*?
is an optionally substituted straight or branched alkylene
chain; R'?% is an optionally substituted straight or branched
alkylene chain; each R'? is a direct bond or an optionally
substituted straight or branched alkylene chain; and each R**
is an optionally substituted straight or branched alkylene
chain.

[0462] More specific embodiments of this aspect of the

invention are compounds of formula (I) having the following
formulas (I-C-4) and (I-C-5):

, (I-C-4)
_(Ili_)r "
R [ R [ RV Rz |
| | | | A\ R*—N N—R®
Rlv_c__c C n__R3/\ /
SENNENAE
L - r[l - - -1 Y13
, (I-C-5)
_al{_), If
Rl [ RxT [ RV RlZ7 4
Qa R*—N
RIV—%——% % ”:——R3/\\J7 \N—Rs
F F F F

0to2;ris Oto 4;qisOto 2;R', R", R, R* and R' are each
independently hydrogen or fluoro; R? and R*?, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted piperidinyl, an optionally substituted
pyrrolidinyl, or an optionally substituted 6- to 10-membered
bridged N-heterocyclyl; or R? and R*”, together with the
nitrogen and carbon to which they are attached, form an
optionally substituted pyrrolidinyl or an optionally substi-
tuted piperidinyl; R® is a direct bond, —O—R*>— or an
optionally substituted straight or branched alkylene chain; R*
is a direct bond, —R'?>*—, or an optionally substituted
straight or branched alkylene chain; R*%, R>® R, R®¢, R
and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R” is selected from the
group consisting of hydrogen, —R*—OR!°, —R”—C
(=O)R*®, —R'* C(=0)OR'°, —R?*—C(=0)—R">*—N
(R'R', —R"™ - NR'")C(=O)NR')R", alkyl,
haloalkyl, optionally substituted cycloalkyl, optionally sub-
stituted cycloalkylalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryla-
Ikyl, and optionally substituted heterocyclylalkyl; R® is
hydrogen or aralkyl optionally substituted with one or more

L 4q, L |

Hdus

wherein n,, n, and n; are each independently 0 to 2; ris 0 to
4; R, R™, R'™, R™ and R* are each independently hydro-
gen or fluoro; R? is a direct bond, —O—, —R">*—O—
—O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"”—OR'", —R"” - O—R"—C(=0)OR",
—R"* C(=0)R"®, —RP¥-C(=0)OR'®, —R*>C
(=0)—R"*—C(=0)OR', —RP—C(=0)—R"” N
(RIO)RI 1 , le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(where tis 1 or2), or —R'*—8(=0),R'° (where p is 0, 1 or
2); or R® is aralkyl optionally substituted with one or more
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substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
_R*_OR, —RB—C(:O)RlO, —RB—C(:O)ORM,
—RP*C(=0)—RP* - NR)R, —R"* C(=0)N
(R10)7R147N(R10)R11, —Rls—S(:O)tN(Rlo)Rll
(where t is 1 or 2), —RP—NR'OR, —RP—N(R'*)C
(:O)Rlo, le3*N(RlO)C(:O)lest(Rlo)Rl 1 ,
7R137N(R10)7R147C(:O)0R1 O, 7R137N(R10)C
(=0)—R"*—S(=0)NR'*)R'! (where tis 1 or 2), —R*>—
NR')YC(=0)—R”—NR'")HC(=0)R'"’, —R”*—NR')
C(:O)—Rl3—N(R10)—R14—N(R10)R11, 7R137N(R10)
S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=0)OR'?; each R’ is independently —O—R'®, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*>“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0463] Specific embodiments of the compounds of formu-
las (I-C-4) and (I-C-5) are those compounds wherein n,, n,
and n, are each independently O to 2; ris 0to 4; R'*, R*, R**,
R' and R'? are each independently hydrogen or fluoro; R is
adirectbond, —O—,—R'*0O0— —0O—R"?>  O—R"“?
O—, or an optionally substituted straight or branched alky-
lene chain; R* is a direct bond; R® is selected from the group
consisting of —R*—C(=0)—R"*—C(=0O)OR'® or
—R"”—C(=0)—R"—S(=0)NR'R'" (where t is 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of
—RPOR', —R"”—C(=0)OR'", R C(=0)—
R137N(R10)R11, 7R137N(R10)C(:O)R10, and 7R137
NR)C(=0)—RP®—NR)R'; each R is independently
—O—R', alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R' and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'° and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; R'? is an optionally sub-
stituted straight or branched alkylene chain; R'*“is an option-
ally substituted straight or branched alkylene chain; each R*?
is a direct bond or an optionally substituted straight or
branched alkylene chain; and each R'* is an optionally sub-
stituted straight or branched alkylene chain.
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[0464] Other specific embodiments of the compounds of
formulas (I-C-4) and (I-C-5) are those compounds wherein
n,, n, and n, are each independently 0 to 2; r is 0; R**, R"™,
R™, R* and R'“ are each independently hydrogen or fluoro;
R? is a direct bond, —O—, —R"*—0O—, —O—R'*
—O—R"—O—, or an optionally substituted straight or
branched alkylene chain; R* is a direct bond; R® is benzyl
substituted with one or more of —R'*>—OR'® and —R"*—
C(=O0)OR'?; each R'° is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; R*2
is a C, salkylene chain (optionally substituted with one or
more substituents selected from the group consisting of
—OR); R'?* is a methylene, ethylene or propylene chain
(optionally substituted with one or more substituents selected
from the group consisting of —OR'?); and each R'? is a direct
bond or an optionally substituted straight or branched alky-
lene chain.

[0465] Specific examples of this embodiment include the

following compounds:

[0466] 4-[[4-[[4-(2,2,3,3,4,4,4-heptafluorobutoxy)phenyl]
amino|-1-piperidinyl Jmethyl|benzoic acid;

[0467] 4-[[(3-ex0)-3-[[4-(2,2,3,3,4,4,4-heptafluorobu-
toxy )phenyl]amino|-8-azabicyclo[3.2.1]oct-8-yl|methyl]
benzoic acid;

[0468] 4-[[(3-ex0)-3-[[4-(2,2,3,3,3-pentatfluoropropoxy)
phenyl]amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl|ben-
zoic acid; and

[0469] methyl 4-[[(3-ex0)-3-[[4-(2,2,3,3,4,4,4-heptafluo-
robutoxy)phenyl]amino]-8-azabicyclo[3.2.1]oct-8-y1|me-
thyl]benzoate.

[0470] Another embodiment of the compounds of formula

(I-C) are those wherein n,, n, and n; are each independently

0to2;ris0to 4;qis0to2; R, R, R, R" and R'? are each

independently hydrogen or fluoro; R? is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl and
optionally substituted heterocyclylalkyl; R® is hydrogen,
alkyl, haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl,
optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally sub-
stituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, —R**—OR*°, —R'*—0O—R'"*—C(=0)

OR™, "R (C(—O)R'°, R C(—O0)ORY?, R~

C(=0)—R"*-C(=0)OR!’, —R'"* C(=0)—R"”*-N

(RIO)RI 1 , le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1

(where tis 1 or 2), or —R'*—S(=0),R*° (where pis 0, 1 or

2); or R® is aralkyl optionally substituted with one or more

substituents selected from the group consisting of halo, nitro,

cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,

TR OR!, “RB3C(—O)R'®, R C(—0)OR,

—RP C(=0)—RP - NR)R, —R"* C(=0)N

(R10)7R147N(R10)R1 1 , —RB—S(:O)tN(Rlo)Rl 1

(wheretis 1 or2), —R"®*—N(R)R'!, —R'*—N(R!'*)C(=0)

RIO, 7R137N(R1O)C(:O)7R137N(RIO)R11, 7R137N

(R10)7R137C(:O)OR10, 7R137N(R10)C(:O)7R147

S(=0)NR)R'" (where t is 1 or 2), —R*—NR**)C

(=0)—R”-NR')C(=O)R'’, —R>—N(R'")C(=0)—
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R137N(R10)7R147N(R10)R1 1, —RB—N(RlO)S(:O)tN
(R*)R** (where tis 1 or 2), and —R"*—O—R**—C(=0)
OR'?; or R? and R®, together with the nitrogen to which they
are attached, form an optionally substituted N-heterocyclyl or
an optionally substituted N-heteroaryl; R? is a direct bond,
—0—, —R”*0—, —OR?*-, —O-R” O, an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; R* is a direct bond, —O—R"'?*— an optionally sub-
stituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R” and R*?, together with the nitrogen and carbon to which
they are attached, form an optionally substituted 5- to 7-mem-
bered N-heterocyclyl; or R” and R>?, together with the nitro-
gen and carbon to which they are attached, form an optionally
substituted 5- to 7-membered N-heterocyclyl and R* and R*°,
together with the nitrogen and carbon to which are they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl; or R” and R*%, together with the nitrogen and
carbon to which they are attached, form an optionally substi-
tuted 5- to 7-membered N-heterocyclyl; or R” and R¢,
together with the nitrogen and carbon to which they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl or an optionally substituted 6- to 10-mem-
bered bridged N-heterocyclyl; R> R>?, R*¢, R®, R®® and R*
are each independently selected from hydrogen, alkyl,
haloalkyl or hydroxyalkyl; each R® is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R' and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'° and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; R'? is an optionally sub-
stituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R'2“is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; each R'? is a direct bond, an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; and each R' is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0471] Another embodiment of the compounds of formula
(I-C) are those wherein n,, n, and n, are each independently
0to2;ris 0to 4;qisOto 2;R', R", R, R* and R' are each
independently hydrogen or fluoro; R? is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl and
optionally substituted heterocyclylalkyl; R® is selected from
the group consisting of hydrogen, alkyl, optionally substi-
tuted heteroaryl, or optionally substituted heterocyclyl; or R®
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is aralkyl optionally substituted with—R'*—OQOR'®, —R'*—
C(=0)OR'° or —R"*—C(=0)—R”*—NR'")R*; or R?
and R®, together with the nitrogen to which they are attached,
form an optionally substituted N-heterocyclyl or an option-
ally substituted N-heteroaryl; R® is a direct bond, —O—,
—R"*—0—, —O0O—R"?—, —O—R"—O—, or an option-
ally substituted straight or branched alkylene chain; R* is a
direct bond, —O—R'?*— or an optionally substituted
straight or branched alkylene chain; R” and R*?, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted pyrrolidinyl or an optionally substi-
tuted piperidinyl; or R” and R>?, together with the nitrogen
and carbon to which they are attached, form an optionally
substituted pyrrolidinyl; or R” and R’°, together with the
nitrogen and carbon to which they are attached, form an
optionally substituted piperidinyl or an optionally substituted
6- to 10-membered bridged N-heterocyclyl; R>%, R?, R,
R®%, RS and R are each independently selected from hydro-
gen, alkyl, haloalkyl or hydroxyalkyl; each R is indepen-
dently —O—R*'°, alkyl, hydroxyalkyl, halo, haloalkyl, aryl
oraralkyl; each R'° and R'" is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'® and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; R** is an optionally sub-
stituted straight or branched alkylene chain; R'*“is an option-
ally substituted straight or branched alkylene chain; and each
R'? is a direct bond or an optionally substituted straight or
branched alkylene chain.

D. Another aspect of the invention are the compounds of
Formula (I) having Formula (I-D):

(Rg)r

7 RSa Tb
\)7 - _C_C
RHet R3 Rﬁa RGC

wherein R7* is an optionally substituted heteroaryl as
defined in the Definitions hereinabove, and the remaining
substituents are as described above in the Summary.

[0472] Accordingly, one embodiment of the compounds of
Formula (I-D) are those wherein r is 0 to 4; q is 0 to 2; R7**is
an optionally substituted heteroaryl; R* and R7, together with
the nitrogens to which they are attached and one of R*%, R>?
and R>¢, form an optionally substituted 6- to 10-membered
bridged N-heterocyclyl; R? is a direct bond, —O—, —R'*—
O—, —0O—R"— —O—R'"> 00—, an optionally substi-
tuted straight or branched alkylene chain, an optionally sub-
stituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R* is a direct bond, —O—R'?*—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R® is hydro-
gen, alkyl, haloalkyl, haloalkenyl, haloalkynyl, hydroxy-
alkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,

I-D)
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optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR'°, —R*—0—
R*—C(=0)OR?, —R®* C(=0)R’, —R>*—C(=0)
OR', — R C(=0)—R"—C(=0)0R", —R”C
(=0)—RP-NER'OR!", —RP®-C(=0)—R"*—S(=0)
NR')R!" (wheretis 1 or2),or —RM—S(:O)pRlO (where
pis 0, 1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R**—OR'®, —R'*—C(=0)R*°, —R'*—C
(:O)ORI 1 , 7R134C(:O)7R137N(R10)R1 1 , 7R134C
(:O)N(R10)7R147N(R10)R1 1’ —RB—S(:O)tN(RlO)
R (where tis 1 or 2), —R'*NR'*)R', —R®*—NR'?)
C(:O)Rlo, 7R137N(R1O)C(:O)7R137N(RIO)R1 1 ,
7R137N(R10)7R137C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)NR'*)R"! (wheretis 1 or2),—R">—
NR)C(=0)—RP*—NR)C(=0)R'®, —RP®—N(R'%)
C(:O)—RB—N(RlO)—RM—N(RlO)Rl1, 7R137N(R10)
S(=O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=0)OR'?; each R’ is independently —O—R'®, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R!! is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*>“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0473] Another embodiment are those compounds of for-
mula (I-D) having the following formula (I-D-1):

I-D-1)

RHet — R3

wherein; r is 0 to 4; R”*’ is an optionally substituted het-
eroaryl; R® is a direct bond, —O—, —R™>—0O—,
—0O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
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bond, —O—R'?*— an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"”—OR'", —R"” - O—R"—C(=0)OR",
—R"* C(=0)R"®, —RP¥-C(=0)OR'®, —R*>C
(=0)—R"*—C(=0)OR', —RP—C(=0)—R"” N
(RIO)RI 1 , le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(where tis 1 or 2), or —R'*—S(=0),R*° (where pis 0, 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
“RI_OR™, —RB—C(:O)RlO, —RB—C(:O)ORlO,
—RP C(=0)—RP - NR)R, —R"* C(=0)N
(R10)7R147N(R10)R11, —Rls—S(:O)tN(RIO)R“
(wheretis 1 or2), —R"®*—N(R)R'!, —R'*—N(R!'*)C(=0)
RIO, 7R137N(R1O)C(:O)7R137N(RIO)R1 1, 7R137N
(R10)7R137C(:O)OR10’ 7R137N(R10)C(:O)7R147
S(=O)NR)R!" (where t is 1 or 2), —RP—N(R'*)C
(=0)—R”-NR'C(=O)R'’, —R>—N(R'")C(=0)—
R137N(R10)7R147N(R10)R1 1’ 7R137N(R10)S(:O)tN
(R'O)R! (where tis 1 or 2), and —R'*—O0—R™—C(=0)
OR'; each R® is independently —O—R'?, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'*“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0474] Another embodiment are those compounds of for-
mula (I-D-1) wherein r is 0 to 4; R*** is an optionally substi-
tuted heteroaryl; R® is a direct bond, —O—, —R"*—O—
—O—R"—0O—, or an optionally substituted straight or
branched alkylene chain; R*is a direct bond, —O—R***—or
an optionally substituted straight or branched alkylene chain;
R® is aralkyl optionally substituted with one or more of
—R"¥—OR', —R"—C(=0)OR' and —R"*—C(=O)N
(R'9)R*; each R? is independently alkyl, halo or —O—R*°;
eachR'° and R'" is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, optionally substituted aryl, optionally substi-
tuted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
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clyl, or optionally substituted heterocyclylalkyl; or R'® and
R, together with the nitrogen to which they are attached,
form an optionally substituted N-heterocyclyl or an option-
ally substituted N-heteroaryl; each R'? is an optionally sub-
stituted straight or branched alkylene chain; R'*“is an option-
ally substituted straight or branched alkylene chain; and each
R'? is a direct bond or an optionally substituted straight or
branched alkylene chain.
[0475] Another embodiment are those compounds of for-
mula (I-D-1) wherein; r is 0 to 4; R”* is an optionally sub-
stituted monocyclic or bicyclic heteroaryl; R? is a direct bond,
—0—, —R"“” 00—, —O—R"™ 0O—, or an alkylene
chain; R* is a direct bond, —O—R“— or an optionally
substituted straight or branched alkylene chain; each R,
R>%, R and R®” is hydrogen; R® is benzyl substituted with
one or more of —R'*—OR'° and —R'*—C(=0)OR'";
each R® is independently —O—R'° or halo; R'° is hydrogen,
alkyl or optionally substituted aryl; R*? is C,_salkylene; R*2¢
is methylene or ethylene; and each R'? is a direct bond or an
optionally substituted straight or branched alkylene chain.

[0476] Specific embodiments of the compounds of formula

(I-D-1) include the following:

[0477] 4-[[(18,4S)-5-[[4-(thiazol-2-yloxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0478] 4-[[(1S,4S)-5-[[4-(benzothiazol-2-yloxy)phenyl ]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0479] 4-[[(18,4S)-5-[[4-(2-methylbenzothiazol-5-yloxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid;

[0480] 4-[[(1S,4S)-5-[[4-(2-methylbenzothiazol-6-yloxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid;

[0481] methyl  4-[[(1S,4S)-5-[[4-(thiazol-4-ylmethoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoate;

[0482] 4-[[(1S,4S)-5-[[4-(thiazol-4-ylmethoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid;

[0483] 4-[[(1S,4S)-5-[[4-(0oxazol-4-ylmethoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; and

[0484] methyl  4-[[(1S,45)-5-[[4-(0xazol-4-ylmethoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoate.

[0485] Another embodiment of the compounds of formula

(I-D) are those wherein r is O to 4; q is 0 to 2; R¥* is an

optionally substituted heteroaryl; R* and R”, together with the

nitrogens to which they are attached, form an optionally sub-
stituted 5- to 7-membered N-heterocyclyl; R? is a direct bond,

—0—, —R”*0—, —O-R?*-, —O-R” O, an

optionally substituted straight or branched alkylene chain, an

optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; R* is a direct bond, —O—R'2*—, an optionally sub-
stituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;

R’ R>%, R*¢, R%, R and R°° are each independently

selected from hydrogen, alkyl, haloalkyl or hydroxyalkyl; or

any one of R>* and R®* together, R>? and R®” together, and R*°
and R together can be an oxo group; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
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ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"”—OR'", —R"” - O—R"—C(=0)OR",
—R"* C(=0)R"®, —RP¥-C(=0)OR'®, —R*>C
(=0)—R"*—C(=0)OR', —RP—C(=0)—R"” N
(RIO)RI 1 , le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(where tis 1 or 2), or —R'*—S(=0),R*° (where pis 0, 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
7R1370R105 7R134(:O)R105 7R134(:O)OR10,
—RP—C(=0)—R®-NR'R", —R"”—C(=0O)N
(R10)7R147N(R10)R11, —Rls—S(:O)tN(RIO)R“
(wheretis 1 or2), —R"®*—N(R)R'!, —R'*—N(R!'*)C(=0)
RIO, 7R137N(R1O)C(:O)7R137N(RIO)R1 1, 7R137N
(R10)7R147C(:O)OR10’ 7R137N(R10)C(:O)7R147
S(=O)NR)R!" (where t is 1 or 2), —RP—N(R'*)C
(=0)—R”-NR'YC(=O)R'’, —R>—N(R'")C(=0)—
R137N(R10)7R147N(R10)R1 1, —RB—N(RlO)S(:O)tN
(R'O)R! (where tis 1 or 2), and —R'*—O0—R™—C(=0)
OR'; each R® is independently —O—R'?, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; each R'? is an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R'?* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; each R is a direct bond or an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; and each R'*is
an optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched alky-
nylene chain.

[0486] Another embodiment are those compounds of for-
mula (I) having the following formula (I-D-2):

(I-D-2)
®),

-

RHet —R3 /\

R*—N N—RS

RSa RGC
6a 5S¢
R RSb Réb

wherein r is 0 to 4; R”*’ is an optionally substituted het-
eroaryl; R® is a direct bond, —O—, —R™>—0O—
—O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
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stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*—, an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R*“, R>?, R*¢, R®*, R®”
and R% are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R>* and R®¢
together, R>” and R®” together, and R>® and R together can
be an oxo group; R® is hydrogen, alkyl, haloalkyl, haloalk-
enyl, haloalkynyl, hydroxyalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, optionally substituted heterocyclylalkyl, —R'>—OR'®,
—R"”—0O—R'""—C(=0)OR", — R —C(=0)R",
—R*—C(=0)0OR", —RP C(=0)—R"*—C(=0)
ORlO, 7R137C(:O)7R137N(R10)R11,
(=0)—R"*—S(=0O)NR'*)R'" (where t is 1 or 2), or
—R"*—8(=0),R"® (where p is 0, 1 or 2); or R® is aralkyl
optionally substituted with one or more substituents selected
from the group consisting of halo, nitro, cyano, optionally
substituted heteroaryl, hydroxyiminoalkyl, —R**—OR!'°,
—R"* C(=0)R'®, R -C(=0)OR'®, —R®>C
(:O)7R137N(R10)R1 1, 7R134C(:O)N(R10)7R147
NRR!M", —RP—S(=0)NR'")R'" (where t is 1 or 2),
7R137N(R10)R11, 7R137N(R10)C(:O)R10, 7R137N
(RIO)C(:O)7R137N(RIO)R1 1, 7R137N(R10)7R144C
(=0)OR'°, — R N(R'*)C(=0)—R"*—S(=0)N(R'")
R (where t is 1 or 2), —R"*—NR'*)C(=0)—R"”*—N
(RIO)C(:O)Rlo, le3*N(RlO)C(:O)fRI:;fN(RlO)f
R"—NER'R", —R">—NR'")S(=0)NR')R"! (where
tis 1 or 2), and —R'"*—O—R™*—C(=0)OR'’; each R’ is
independently —O—R', alkyl, hydroxyalkyl, halo,
haloalkyl, aryl or aralkyl; each R'® and R'* is independently
hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally substi-
tuted aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'® and R'!, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl; R*?
is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; R'>“ is an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; each R is a
direct bond or an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain.

[0487] Another embodiment of the compounds of formula
(I-D-2) are those wherein r is 0 to 4; R”*" is an optionally
substituted heteroaryl; R? is a direct bond, —O—, —R'*—
O—, —O—R"”— —O—R'">—0O—, or an optionally sub-
stituted straight or branched alkylene chain; R* is a direct
bond, —O—R*2“— or an optionally substituted straight or
branched alkylene chain; R*%, R*?, R*¢, R%*, R®” and R®° are
each independently selected from hydrogen, alkyl, haloalkyl
or hydroxyalkyl; R® is aralkyl optionally substituted with one
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or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R'*—OR'®, —R*—C(=0)R'}, —R”—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1’ 7R134C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R (where tis 1 or 2), —R">—NR'*)R!', —R*—N(R'?)
C(:O)Rlo, 7R137N(R10)C(:O)7R137N(R10)R11,
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)N(R'*)R*! (where tis 1 or 2), —R*>—
NR')C(=0)—R”—NR'")HYC(=O0)R'’, —R”*—NR')
C(:O)—Rl3—N(R10)—R14—N(R1O)Rl1, 7R137N(R10)
S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=O0)OR'?; each R’ is independently —O—R'®, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; R'? is an optionally
substituted straight or branched alkylene chain; R'** is an
optionally substituted straight or branched alkylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.

[0488] Another embodiment of the compounds of formula
(I-D-2) are those wherein r is 0 to 4; R¥*’ is an optionally
substituted heteroaryl; R® is a direct bond, —O—, —R'*—
O—, —O—R"”— —O—R'">—0O—, or an optionally sub-
stituted straight or branched alkylene chain; R* is a direct
bond, —O—R'2*— or an optionally substituted straight or
branched alkylene chain; R>%, R>?, R*%, R%?, R®” and R%¢ are
each independently selected from hydrogen, alkyl, haloalkyl
or hydroxyalkyl; R® is benzyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R**—OR'®, —R'*—C(=0)R*°, —R'*—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1, 7R134C
(:O)N(R10)7R147N(R10)R1 1’ —RB—S(:O)tN(RlO)
R (where tis 1 or 2), —R"*NR!*)R', —R®*—NR'°)
C(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)N(R'*)R*! (wheretis 1 or2),—R">—
NR!%)C(=0)—RP*—NR)C(=O)R*®, —RP®-N(R'®)
C(:O)*Rl3*N(R10)le4fN(RlO)Rl1, 7R137N(R10)
S(=0)N(R'*)R! (wheretis 1 or2),and —R*—O—R'"*—
C(=0)OR'?; each R’ is independently —O—R'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; R*? is an optionally
substituted straight or branched alkylene chain; R'** is an
optionally substituted straight or branched alkylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain; and each R'* is an optionally
substituted straight or branched alkylene chain.

[0489] Another embodiment of the compounds of formula
(I-D-2) are those wherein r is 0; R”*’ is an optionally substi-
tuted heteroaryl; R? is a direct bond, —O—, —R*>—0—,
—O—R"”—, —0O—R'"—0O—, or an optionally substituted
straight or branched C,_salkylene chain; R* is a direct bond,
—O—R"2“ or an optionally substituted straight or branched
methylene, ethylene or propylene chain; R>* R>?, R*¢, R%%,
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R®” and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R® is benzyl substituted
with one or more of —R*—OR*° and—R*—C(=0)OR'*;
each R'° is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, optionally substituted aryl, optionally substi-
tuted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted heterocy-
clyl, or optionally substituted heterocyclylalkyl; R'? is a
C, salkylene chain (optionally substituted with one or more
substituents selected from the group consisting of —OR'©);
R'2“ is a methylene, ethylene or propylene chain (optionally
substituted with one or more substituents selected from the
group consisting of —OR'?); and each R*? is a direct bond or
an optionally substituted straight or branched alkylene chain.

[0490] Another embodiment of the compounds of formula
(I-D-2) are those wherein r is 0 to 4; R”*" is an optionally
substituted heteroaryl; R? and R”, together with the nitrogens
to which they are attached, form hexahydro-1H-diazepinyl
(optionally substituted with oxo); R? is a direct bond, —O—,
—R"”*—0—, —O—R"”*— —O—R" 0O—, or an option-
ally substituted straight or branched methylene or ethylene
chain; R* is a direct bond, —O—R'?*—, or an optionally
substituted straight or branched methylene, ethylene or pro-
pylene chain; each R>?, R>?, R>°, R, R® and R°° are each
independently selected from hydrogen, alkyl, haloalkyl or
hydroxyalkyl; R® is benzyl substituted with optionally sub-
stituted with one or more substituents selected from the group
consisting of halo, nitro, cyano, optionally substituted het-
eroaryl, hydroxyiminoalkyl, —R'*—OR!°, —R**—C(=0)
RIO, 7R137C(:O)7R137N(R10)R1 1, lest(:O)N
(R10)7R147N(R10)R1 1 , —RB—S(:O)tN(RlO)Rl 1
(where t is 1 or 2), —RP—NR'OR, —RP—N(R'*)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)NR'*)R"! (wheretis 1 or2),—R">—
NR)C(=0)—RP*—NR)C(=0)R'®, —RP®—N(R'%)
C(:O)—RB—N(RlO)—RM—N(RlO)Rl1, 7R137N(R10)
S(=0)N(R'*)R! (wheretis 1 or2),and —R"*—O—R'"*—
C(=0)OR'?; each R'® and R*! is independently hydrogen,
alkyl, haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted heterocy-
clylalkyl; R'?is a C,_salkylene chain (optionally substituted
with one or more substituents selected from the group con-
sisting of —OR'®); R'* is a methylene, ethylene or propy-
lene chain (optionally substituted with one or more substitu-
ents selected from the group consisting of —OR'°®); each R*?
is a direct bond or an optionally substituted straight or
branched alkylene chain; and each R'* is an optionally sub-
stituted straight or branched alkylene chain.

[0491] Another embodiment of the compounds of formula
(I-D) are those wherein r is 0 to 4; q is 0 to 2; R”** is an
optionally substituted heteroaryl; R* is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl and
optionally substituted heterocyclylalkyl; or R? and R®,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R? is a direct bond, —O—, —R*>—O0—,
—0O—R"”—, —O—R'">—0O—, an optionally substituted
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straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*— an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R>*, R>?, R*¢, R®*, R®?
and R are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; or any one of R** and R%
together, R>® and R® together, and R>® and R®° together can
be an oxo group; or R*? and R>?, together with the carbons to
which they are attached, form an optionally substituted 3- to
7-membered cycloalkyl; or R*>* and R, together with the
carbons to which they are attached, form an optionally sub-
stituted 4- to 7-membered cycloalkyl; or R®® and R®,
together with the carbon to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; R” is
selected from the group consisting of hydrogen, —R**—
OR!°, —RB—C(:O)RlO, —RB—C(:O)ORlO, _ R
C(=0)—RP-NRY)R!", —R™ NR'IC(=0O)NR')
R', alkyl, haloalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted
heteroarylalkyl, and optionally substituted heterocyclylalkyl;
R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, —R'*—OR!°, —R"**—0O—
R"—C(=0)OR', —R"®—C(=0O)R'"’, —R">—C(=0)
OR'°, — R C(=0)—R"*—C(=0)OR'°, —R¥®-C
(=0)—RP-NR'R'", —R">-C(=0)—R""—8§(=0)
NR')R!" (wheretis 1 or2),or —RM—S(:O)pRlO (where
pis 0, 1 or 2); or R®is aralkyl optionally substituted with one
or more substituents selected from the group consisting of
halo, nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, —R"*—OR'®, —R"*—C(=0)R'°, —R”—C
(:O)ORlO, 7R134C(:O)7R137N(R10)R1 1’ 7R134C
(:O)N(R10)7R147N(R10)R1 1, —RB—S(:O)tN(RIO)
R (where t is 1 or 2), —R"*—NR)R'", —RP—N(R'*)C
(:O)Rlo, 7R137N(R10)C(:O)7R137N(R1O)Rl1’
7R137N(R10)7R147C(:O)OR10, 7R137N(R10)C
(=0)—R"*—S(=0)N(R'*)R*! (where tis 1 or 2), —R*>—
NR')C(=0)—R”—NR'")HYC(=O0)R'’, —R”*—NR')
C(:O)—Rl3—N(R10)—R14—N(R1O)Rl1, 7R137N(R10)
S(=0O)N(R'*)R" (wheretis 1 or2),and —R"*—O—R"*—
C(=0)OR'?; each R’ is independently —O—R'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'*“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond or an optionally substituted straight
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or branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0492] Another embodiment of the compounds of the
invention are those compounds of formula (I-D) wherein r is
0to 4; qis 0 to 2; R¥* is an optionally substituted heteroaryl;
R? is hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl and optionally substituted heterocy-
clylalkyl; or R? and R®, together with the nitrogen to which
they are attached, form an optionally substituted N-heterocy-
clyl or an optionally substituted N-heteroaryl; R? is a direct
bond, —O—, —R*>*—O0—, —O—R"?*— —O—R"?> -0,
or an optionally substituted straight or branched alkylene
chain; R* is a direct bond, —O—R'**— or an optionally
substituted straight or branched alkylene chain; R>?, R>? R,
R%?, R® and R® are each independently selected from hydro-
gen, alkyl, haloalkyl or hydroxyalkyl; or R>® and R’
together with the carbons to which they are attached, form an
optionally substituted 3- to 7-membered cycloalkyl; or R>*
and R>°, together with the carbons to which they are attached,
form an optionally substituted 4- to 7-membered cycloalkyl;
or R*® and R®?, together with the carbon to which they are
attached, form an optionally substituted 3- to 7-membered
cycloalkyl; R” is selected from the group consisting of hydro-
gen, —R'*—C(=0)OR'?, alkyl, haloalkyl, and optionally
substituted aralkyl; R® is selected from the group consisting
of hydrogen, alkyl, or —R">*—C(=0)R'®; or R® is aralkyl
optionally substituted with one or more of —R*>—OR'® and
—R!"¥—C(=0)OR'?; each R? is independently —O—R"°,
alkyl, hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R*°
is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl,
optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted het-
eroarylalkyl, optionally substituted heterocyclyl, or option-
ally substituted heterocyclylalkyl; R'? is an optionally sub-
stituted straight or branched alkylene chain; R'** is an
optionally substituted straight or branched alkylene chain;
and each R*? is a direct bond or an optionally substituted
straight or branched alkylene chain.

[0493] Another embodiment of this aspect of the invention
are compounds of formula (I) having the following formula
(I-D-3):

(1-D-3)
®),

== /\
( / R4—N\_/N—R8

RHet — R3 /\

wherein r is 0 to 4; R”* is an optionally substituted het-
eroaryl; R® is a direct bond, —O—, —R™>—0O—,
—0O—R"”—, —O—R'">—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
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bond, —O—R'?*— an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"”—OR'", —R"” - O—R"—C(=0)OR",
—R"* C(=0)R"®, —RP¥-C(=0)OR'®, —R*>C
(=0)—R"*—C(=0)OR', —RP—C(=0)—R"” N
(RIO)RI 1 , le3*C(:O)*Rl4fs(:0)tN(RlO)Rl 1
(where tis 1 or 2), or —R'*—S(=0),R*° (where pis 0, 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
“RI_OR™, —RB—C(:O)RlO, —RB—C(:O)ORM,
—RP C(=0)—RP - NR)R, —R"* C(=0)N
(R10)7R147N(R10)R11, —Rls—S(:O)tN(RIO)R“
(wheretis 1 or2), —R"®*—N(R)R'!, —R'*—N(R!'*)C(=0)
RIO, 7R137N(R1O)C(:O)7R137N(RIO)R1 1, 7R137N
(R10)7R147C(:O)OR10’ 7R137N(R10)C(:O)7R147
S(=O)NR)R!" (where t is 1 or 2), —RP—N(R'*)C
(=0)—R”-NR'C(=O)R'’, —R>—N(R'")C(=0)—
R137N(R10)7R147N(R10)R1 1’ 7R137N(R10)S(:O)tN
(R'O)R! (where tis 1 or 2), and —R'*—O0—R™—C(=0)
OR'; each R® is independently —O—R'?, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'*“ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0494] Another embodiment of the compounds of formula
(I-D-3) are those wherein r is 0 to 4; R¥* is an optionally
substituted heteroaryl; R® is a direct bond, —O—, —R'*—
O—, —O—R"”— —O—R'">—0O—, or an optionally sub-
stituted straight or branched alkylene chain; R* is a direct
bond, —O—R'2*— or an optionally substituted straight or
branched alkylene chain; R® is selected from the group con-
sisting of —R?*—C(=0)—R"™*—C(=0)OR'° or —R"*—
C(=0)—R"*—S(=0)N(R')R'! (where tis 1 or2);orR®is
aralkyl optionally substituted with one or more substituents
selected from the group consisting of —R?OR'?, —R**—
C(:O)ORIO, 7R134C(:O)7R137N(R10)R1 1’ 7R137
NR')C(=O0)R", and —R>—NR'HC(=0)—R"”*—N
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(R')R'"; each R’ is independently —O—R'°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain; R'* is an optionally substituted
straight or branched alkylene chain; each R'? is a direct bond
or an optionally substituted straight or branched alkylene
chain; and each R' is an optionally substituted straight or
branched alkylene chain.

[0495] Another embodiment of the compounds of the for-
mula (I-D) are those wherein; ris O to 4; q is 0 to 2; R?*is an
optionally substituted heteroaryl; R* and R>%, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted 5- to 7-membered N-heterocyclyl or an
optionally substituted 6- to 10-membered bridged N-hetero-
cyclyl; or R? and R*?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl; R® is a direct bond, —O—,
—R"?—0—, —O0—R'"*—, —O—R"”—O—, an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R* is a direct bond, —O—R'2*— an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R>, R*?, R>,
R%?, R® and R® are each independently selected from hydro-
gen, alkyl, haloalkyl or hydroxyalkyl; or any one of R*” and
R®’ together, and R>“ and R° together can be an oxo group; or
R>® and R®’, together with the carbon to which they are
attached, form an optionally substituted 3- to 7-membered
cycloalkyl; R7 is selected from the group consisting of hydro-
gen, —R—OR'®, — R C(=0)R°, —R*—C(=0)
ORlO, 7R134C(:O)7R137N(R10)R1 1, 7R147N(R10)
C(=0)NR')R!, alkyl, haloalkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroarylalkyl, and optionally substituted het-
erocyclylalkyl; R® is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, option-
ally substituted heterocyclylalkyl, —R'*—OR!°, —R'*—
O—R"*—C(=0)OR'’, —RP—C(=0O)R'°, —R®-—C
(=0)OR'®, —R"”—C(=0)—R"—C(=0)OR", —R"”*—
C(=0)—RP—NR)R", —RP” C(=0)—R"*—8
(=0)NR'*)R' (where tis 1 or 2), or —RM—S(:O)pRlO
(where p is 0, 1 or 2); or R® is aralkyl optionally substituted
with one or more substituents selected from the group con-
sisting ofhalo, nitro, cyano, optionally substituted heteroaryl,
hydroxyiminoalkyl, —R?—OR!, —R»—C(—0)R"°,
7R1 34C(:O)OR1 0, 7R1 37C(:O)7R1 37N(R1 O)Rl 1 ,
7R134C(:O)N(R10)7R147N(R1O)Rl 1’ 7R13is(:0)
NR')R!" (where tis 1 or 2), —R'>*—N(R)R'!, —R*—N
(RlO)C(:O)RIO, —RB—N(RlO)C(:O)—RB—N(RM))
Rl 1’ 7R137N(R10)7R134C(:O)OR10, 7R137N(R10)
C(=0)—R"“—S(=O)NR'*)R'" (where t is 1 or 2),

May 16, 2013

7R137N(R1O)C(:O)7R137N(RlO)C(:O)RIO, 7R137
N(RlO)C(:O)lest(RlO)le4fN(RlO)Rl1, 7R137
NR!)S(=0)NR)R (where t is 1 or 2), and —R">—
O—R"—C(=0)OR'®; each R° is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R'® and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R and R'?, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; R'? is an optionally sub-
stituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
R'?%is an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alk-
enylene chain, or an optionally substituted straight or
branched alkynylene chain; each R'? is a direct bond, an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; and each R'* is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0496] Another embodiment of the compounds of formula
(I-D) are those wherein r is 0 to 4; q is 0 to 2; R¥* is an
optionally substituted heteroaryl; R* and R>%, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted piperidinyl, an optionally substituted
pyrrolidinyl, or an optionally substituted 6- to 10-membered
bridged N-heterocyclyl; or R? and R*”, together with the
nitrogen and carbon to which they are attached, form an
optionally substituted pyrrolidinyl or an optionally substi-
tuted piperidinyl; R? is a direct bond, —O—R*>—, or an
optionally substituted straight or branched alkylene chain; R*
is a direct bond, —O—R'?*— or an optionally substituted
straight or branched alkylene chain; R*“, R>® R> R®, R®?
and R% are each independently selected from hydrogen,
alkyl, haloalkyl or hydroxyalkyl; R” is selected from the
group consisting of hydrogen, —R'*—OR!°, —R”—C
(=0)R*®, —R'* C(=0)OR'°, —R”*—C(=0)—R">—N
R'ORM, —R" - NR'")C(=O)NR')R", alkyl,
haloalkyl, optionally substituted cycloalkyl, optionally sub-
stituted cycloalkylalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryla-
Ikyl, and optionally substituted heterocyclylalkyl; R® is
hydrogen or aralkyl optionally substituted with one or more
substituents selected from the group consisting of —R*—
OR', — R —C(=0)0OR", —R"“—C(=0)—R"”—N
(RlO)Rll, or 7R134C(:O)N(R10)7R147N(R1O)Rl1;
each R is independently —O—R'°, alkyl, hydroxyalkyl,
halo, haloalkyl, aryl or aralkyl; each R'® and R*! is indepen-
dently hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substituted
heterocyclylalkyl; or R'° and R'?, together with the nitrogen
to which they are attached, form an optionally substituted
N-heterocyclyl or an optionally substituted N-heteroaryl; R*?
is an optionally substituted straight or branched alkylene
chain; R'?? is an optionally substituted straight or branched



US 2013/0123243 Al

alkylene chain; each R'® is a direct bond or an optionally
substituted straight or branched alkylene chain; and each R'*
is an optionally substituted straight or branched alkylene
chain.

[0497] More specific embodiments of this aspect of the
invention are compounds of formula (I) having the following
formulas (I-D-4) and (I-D-5):

(I-D-4)
®),

—|= ¥
(_ R*—N N—RS
RHZ’—R3<)7 @

®),

_|_ I|{7
( R*—N
RHE’—R3J \N—RS

wherein r is 0 to 4; R”*’ is an optionally substituted het-
eroaryl; R® is a direct bond, —O—, —R?>—0O—
—O0—R'"”—, —O—R'>—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*— an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R® is hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, option-
ally substituted cycloalkyl, optionally substituted cycloalky-
lalkyl, optionally substituted aryl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, optionally substituted heterocycly-
lalkyl, —R"™—OR", —R"”-O—R"—C(=0)OR'™,
—R"* - C(=0)R"®, R -C(=0)OR'®, —R¥*C
(=0)—R""—C(=0)OR"™, —R”—C(=0)R"” N
(RIO)RI 1, 7R137C(:O)7R1478(:0)tN(R10)R1 1
(where tis 1 or2), or —R'*—8(=0),R"° (where pis 0, 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo, nitro,
cyano, optionally substituted heteroaryl, hydroxyiminoalkyl,
7R1340R10, —RB—C(:O)RlO, —RB—C(:O)ORM,
—RP—C(=0)—R®-NR'R', —R"”—C(=0O)N
(R10)7R147N(R10)R1 1 , —RB—S(:O)tN(Rlo)Rl 1
(wheretis 1 or2), —R"*—N(R)R'!, —R'*—N(R!'*)C(=0)
RIO, 7R137N(R1O)C(:O)7R137N(RIO)R11, 7R137N
(R10)7R144C(:O)OR10’ 7R137N(R10)C(:O)7R147
S(=O)NR)R!" (where t is 1 or 2), —RP—N(R'*)C
(=0)—RP—NR)C(=0)R'®, —R>*—N(R')C(=0)—
R137N(R10)7R147N(R10)R1 1, —RB—N(RlO)S(:O)tN
(R')R! (where tis 1 or 2), and —R'*—O—R™*—C(=0)
OR'; each R® is independently —O—R'?, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R!! is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-

(1-D-5)
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tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R'*¢ is an optionally
substituted straight or branched alkylene chain, an optionally
substituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene chain;
each R'? is a direct bond or an optionally substituted straight
or branched alkylene chain, an optionally substituted straight
or branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; and each R'* is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain.

[0498] Specific embodiments of the compounds of formu-
las (I-D-4) and (I-D-5) are those compounds wherein r is 0 to
4; R¥# is an optionally substituted heteroaryl; R? is a direct
bond, —O—, —R*>*—O0—, —O—R"?*— —O—R"?>-0O—,
or an optionally substituted straight or branched alkylene
chain; R* is a direct bond; R® is selected from the group
consisting of —RY”—C(=0)—R"*—C(=0O)OR'® or
—R"—C(=0)—R"—S(=0)NR'R'" (where tis 1 or
2); or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of
—RPOR'®, —R"P—C(=0)OR'", R C(=0)—
R137N(R10)R1 1’ 7R137N(R10)C(:O)R10, and 7R137
NR!)C(=0)—RP*—N(R)R'!; each R? is independently
—O—R", alkyl, hydroxyalkyl, halo, haloalkyl, aryl or
aralkyl; each R'° and R'* is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl, option-
ally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted
heterocyclyl, or optionally substituted heterocyclylalkyl; or
R'® and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl or an
optionally substituted N-heteroaryl; R'? is an optionally sub-
stituted straight or branched alkylene chain; R'>“is an option-
ally substituted straight or branched alkylene chain; each R*?
is a direct bond or an optionally substituted straight or
branched alkylene chain; and each R'* is an optionally sub-
stituted straight or branched alkylene chain.

[0499] More specific embodiments of the compounds of
formulas (I-D-4) and (I-D-5) are those compounds wherein; r
is 0; R”' is an optionally substituted monocyclic or bicyclic
heteroaryl; R® is a direct bond, —O—, —R?”>—0O—
—0O—R"”—, —O—R'">—0—, or an optionally substituted
straight or branched alkylene chain; R* is a direct bond; R®is
benzyl substituted with one or more of —R'*—OR'° and
—R!¥—C(=0)OR'?; each R'° is independently hydrogen,
alkyl, haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted heterocy-
clylalkyl; R'? is a C,_salkylene chain (optionally substituted
with one or more substituents selected from the group con-
sisting of —OR'?); R'?* is a methylene, ethylene or propy-
lene chain (optionally substituted with one or more substitu-
ents selected from the group consisting of —OR*®); and each
R*'? is a direct bond or an optionally substituted straight or
branched alkylene chain.
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[0500] Specific examples of these embodiments include the
following compounds:
[0501] 4-[[4-[[4-(benzothiazol-2-yloxy)phenyl]amino]-1-
piperidinyl|methyl]benzoic acid;
[0502] 4-[[(3-ex0)-3-[[4-(benzothiazol-2-yloxy)phenyl]
amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]benzoic acid;
[0503] 4-[[(3-ex0)-3-[[4-(thiazol-4-ylmethoxy)phenyl]
amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]benzoic acid;
[0504] methyl  4-[[(3-ex0)-3-[[4-(thiazol-4-ylmethoxy)
phenyl]amino]-8-azabicyclo[3.2.1]oct-8-yl[methyl|ben-
zoate;
[0505] 4-[[(3-ex0)-3-[[4-(pyrazol-1-ylmethyl)phenyl]
amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]benzoic acid;
[0506] 4-[[(3-ex0)-3-[[4-(pyridin-4-ylmethyl)phenyl]
amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]benzoic acid;
[0507] 4-[[(3-ex0)-3-[[4-(0xazol-2-yImethoxy )phenyl]
amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]benzoic acid;
[0508] 4-[[(3-ex0)-3-[[4-(1,2,4-triazol-1-ylmethyl)phe-
nyl]amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl|benzoic
acid; and
[0509] 4-[[(3-ex0)-3-[N-oxazol-2-ylmethyl[4-(oxazol-2-
ylmethoxy)phenyl|amino]-8-azabicyclo[3.2.1]oct-8-yl]
methyl|benzoic acid.
[0510] Another embodiment of the compounds of formula
(I-D) are those wherein r is 0 to 4; q is 0 to 2; R”** is an
optionally substituted monocyclic or bicyclic heteroaryl; R?
is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl and optionally substituted heterocy-
clylalkyl; R® is hydrogen, alkyl, haloalkyl, haloalkenyl,
haloalkynyl, hydroxyalkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heterocyclyl, option-
ally substituted heterocyclylalkyl, —R'*—OR!°, —R'*—
O—R"*—C(=0)OR'’, —RP—C(=0)R'°, —R®—C
(=0)OR'®, — R C(=0)—R"*"—C(=0)OR',
7R134C(:O)7R137N(R10)R1 1, 7R134C(:O)7
R —S(—=0)NR')R'" (where t is 1 or 2), or —R*—S
(:O)pR10 (where p is 0, 1 or 2); or R® is aralkyl optionally
substituted with one or more substituents selected from the
group consisting of halo, nitro, cyano, optionally substituted
heteroaryl, hydroxyiminoalkyl, —R'*—OR!'°, —R»—C
(=O)R'", —R"®—C(=0)OR", —R">—C(=0)—R”—N
(RIO)RI 1, 7R137C(:O)N(Rl0)7R147N(R10)R11,
—RP—S(=0)N(R')R*" (where t is 1 or 2), —R"*—N
(RIO)RI 1, 7R137N(R10)C(:O)R10, 7R137N(R10)C
(:O)7R137N(R10)R11, 7R137N(R10)7R137C(:O)
ORI O, le3*N(RlO)C(:O)le4*8(:0)1.N(R10)R1 1
(where tis 1 or 2), —R"“*—N(R'*)C(=0)—R"*—NR**)C
(:O)Rlo, 7R137N(R1O)C(:O)7R137N(R10)7R147
NRPR'" —RP—NR!')S(=0)NR)R!" (where t is 1
or 2), and —R"*—O—R"™*—C(=0)OR"'% or R? and R?,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R is a direct bond, —O—, —R*—O—
—O0—R'"”—, —O—R'>—0O—, an optionally substituted
straight or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally sub-
stituted straight or branched alkynylene chain; R* is a direct
bond, —O—R'?*— an optionally substituted straight or
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branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain; R” and R>%, together
with the nitrogen and carbon to which they are attached, form
an optionally substituted 5- to 7-membered N-heterocyclyl;
orR” and R>?, together with the nitrogen and carbon to which
they are attached, form an optionally substituted 5- to 7-mem-
bered N-heterocyclyl and R and R>°, together with the nitro-
gen and carbon to which are they are attached, form an option-
ally substituted 5- to 7-membered N-heterocyclyl; or R” and
R>?, together with the nitrogen and carbon to which they are
attached, form an optionally substituted 5- to 7-membered
N-heterocyclyl; or R” and R, together with the nitrogen and
carbon to which they are attached, form an optionally substi-
tuted 5- to 7-membered N-heterocyclyl or an optionally sub-
stituted 6- to 10-membered bridged N-heterocyclyl; R*%, R,
R3¢, R%, R®” and R®¢ are each independently selected from
hydrogen, alkyl, haloalkyl or hydroxyalkyl; each R® is inde-
pendently —O—R"°, alkyl, hydroxyalkyl, halo, haloalkyl,
aryl or aralkyl; each R'° and R'! is independently hydrogen,
alkyl, haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl, or optionally substituted heterocy-
clylalkyl; or R'® and R'*, together with the nitrogen to which
they are attached, form an optionally substituted N-heterocy-
clyl or an optionally substituted N-heteroaryl; R'? is an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; R'% is an optionally substituted straight or branched
alkylene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain; each R'? is a direct bond, an
optionally substituted straight or branched alkylene chain, an
optionally substituted straight or branched alkenylene chain,
or an optionally substituted straight or branched alkynylene
chain; and each R'* is an optionally substituted straight or
branched alkylene chain, an optionally substituted straight or
branched alkenylene chain, or an optionally substituted
straight or branched alkynylene chain.

[0511] Another embodiment of the compounds of formula
(I-D) are those wherein r is 0 to 4; q is 0 to 2; R¥* is an
optionally substituted monocyclic or bicyclic heteroaryl; R*
is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted het-
eroaryl, optionally substituted heteroarylalkyl, optionally
substituted heterocyclyl and optionally substituted heterocy-
clylalkyl; R® is selected from the group consisting of hydro-
gen, alkyl, optionally substituted heteroaryl, or optionally
substituted heterocyclyl; or R® is aralkyl optionally substi-
tuted with —R'*—OR'®, —R"*—C(=0)OR'® or —R*—
C(=0)—R"P—NR')R'"; or R* and R?, together with the
nitrogen to which they are attached, form an optionally sub-
stituted N-heterocyclyl or an optionally substituted N-het-
eroaryl; R® is a direct bond, —O—, —R™>—0O—,
—O—R"”—, —0O—R'"—0O—, or an optionally substituted
straight or branched alkylene chain; R* is a direct bond,
—O—R""— or an optionally substituted straight or
branched alkylene chain; R” and R*?, together with the nitro-
gen and carbon to which they are attached, form an optionally
substituted pyrrolidinyl or an optionally substituted piperidi-
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nyl; or R” and R>?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted pyr-
rolidinyl; or R” and R>°, together with the nitrogen and carbon
to which they are attached, form an optionally substituted
piperidinyl or an optionally substituted 6- to 10-membered
bridged N-heterocyclyl; R>?, R>?, R*¢, R, R® and R are
each independently selected from hydrogen, alkyl, haloalkyl
or hydroxyalkyl; each R® is independently —O—R*°, alkyl,
hydroxyalkyl, halo, haloalkyl, aryl or aralkyl; each R'® and
R is independently hydrogen, alkyl, haloalkyl, hydroxy-
alkyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally substi-
tuted heteroarylalkyl, optionally substituted heterocyclyl, or
optionally substituted heterocyclylalkyl; or R'® and R,
together with the nitrogen to which they are attached, form an
optionally substituted N-heterocyclyl or an optionally substi-
tuted N-heteroaryl; R'? is an optionally substituted straight or
branched alkylene chain; R'** is an optionally substituted
straight or branched alkylene chain; and each R'? is a direct
bond or an optionally substituted straight or branched alky-
lene chain.

[0512] Another aspect ofthe invention, as set forth above in
the Summary, are methods of treating a disease or disorder
ameliorated by the inhibition of LTA,-h activity in amammal,
wherein the method comprises administering to a mammal in
need thereof a therapeutically effective amount of compound
of Formula (), as set forth above in the Summary.

[0513] Of this aspect, one embodiment is wherein the dis-
ease or disorder is selected from the group consisting of acute
inflammation, chronic inflammation, anaphylactic reactions,
allergic reactions, allergic contact dermatitis, allergic rhinitis,
chemical and non-specific irritant contact dermatitis, urti-
caria, atopic dermatitis, psoriasis, fistulas associated with
Crohn’s disease, pouchitis, septic or endotoxic shock, hem-
orrhagic shock, shock-like syndromes, capillary leak syn-
dromes induced by immunotherapy of cancer, acute respira-
tory distress syndrome, scleroderma lung disease, traumatic
shock, immune- and pathogen-induced pneumonias, immune
complex-mediated pulmonary injury and chronic obstructive
pulmonary disease, inflammatory bowel diseases, ulcerative
colitis, Crohn’s disease, post-surgical trauma, gastrointesti-
nal ulcers, diseases associated with ischemia-reperfusion
injury, acute myocardial ischemia, infarction, acute renal fail-
ure, ischemic bowel disease, acute hemorrhagic or ischemic
stroke, immune-complex-mediated glomerulonephritis,
autoimmune diseases, insulin-dependent diabetes mellitus,
multiple sclerosis, rheumatoid arthritis, osteoarthritis, sys-
temic lupus erythematosus, acute and chronic organ trans-
plant rejection, transplant arteriosclerosis, transplant fibrosis,
cardiovascular disorders, hypertension, atherosclerosis,
aneurysm, critical leg ischemia, peripheral arterial occlusive
disease, Reynaud’s syndrome, diabetic nephropathy, neur-
opathy, retinopathy, macular degeneration, glaucoma, neuro-
degenerative disorders, delayed neurodegeneration in stroke,
Alzheimer’s disease, Parkinson’s disease, encephalitis, HIV
dementia, inflammatory pain, neuropathic pain, arthritic
pain, periodontal disease, gingivitis, ear infections, migraine,
benign prostatic hyperplasia, cancer, leukemias, lymphomas,
prostate cancer, breast cancer, lung cancer, malignant mela-
noma, renal carcinoma, head tumors, neck tumors and col-
orectal cancer.

[0514] The various embodiments described above are
described in more detail herein.
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Preparation of the Compounds of the Invention

[0515] The following Reaction Schemes illustrate methods
to make compounds of this invention, i.e., compounds of
formula (I):

@

®),
R7 RSa RSb RSC RZ

N
Yo / | [\

R—RZN

where R, r, g, R?, R? R* R>?, R>* R*¢,R% R®? R% R, R®,
and R are described above in the Summary, as single stere-
oisomers or as mixtures of stereoisomers, and the pharma-
ceutically acceptable salts, solvates, clathrates, polymorphs,
ammonium ions, N-oxides or prodrugs thereof. It is under-
stood that in the following description, combinations of sub-
stituents and/or variables of the depicted formulae are per-
missible only if such contributions result in stable
compounds.

[0516] Itwill also be appreciated by those skilled in the art
that in the process described below the functional groups of
intermediate compounds may need to be protected by suitable
protecting groups. Such functional groups include hydroxy,
amino, mercapto and carboxylic acid. Suitable protecting
groups for hydroxy include trialkylsilyl or diarylalkylsilyl
(forexample, t-butyldimethylsilyl, t-butyldiphenylsilyl or tri-
methylsilyl), tetrahydropyranyl, benzyl, and the like.

[0517] Suitable protecting groups for amino, amidino and
guanidino include t-butoxycarbonyl, benzyloxycarbonyl, and
the like. Suitable protecting groups for mercapto include
—C(=—0)—R" (where R" is alkyl, aryl or arylalkyl), p-meth-
oxybenzyl, trityl and the like. Suitable protecting groups for
carboxylic acid include alkyl, aryl or arylalkyl esters.

[0518] Protecting groups may be added or removed in
accordance with standard techniques, which are known to one
skilled in the art and as described herein.

[0519] Theuse of protecting groups is described in detail in
Greene, T. W. and P. G. M. Wuts, Protective Groups in
Organic Synthesis (1999), 3rd Ed., Wiley. As one of skill in
the art would appreciate, the protecting group may also be a
polymer resin such as a Wang resin, Rink resin or a 2-chlo-
rotrityl-chloride resin.

[0520] Itwill also be appreciated by those skilled in the art,
although such protected derivatives of compounds of this
invention may not possess pharmacological activity as such,
they may be administered to a mammal and thereafter
metabolized in the body to form compounds of the invention
which are pharmacologically active. Such derivatives may
therefore be described as “prodrugs”. All prodrugs of com-
pounds of this invention are included within the scope of the
invention.

[0521] It is understood that one of ordinary skill in the art
would be able to make the compounds of the invention by
methods similar to the methods described herein or by meth-
ods known to one of ordinary skill in the art. It is also under-
stood that one of ordinary skill in the art would be able to
make in a similar manner as described below other com-
pounds of formula (I) not specifically illustrated below by
using the appropriate starting components and modifying the
parameters of the synthesis as needed. In general, compounds
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employed as initial starting materials in the synthesis of the
compounds of the invention are well known and commer-
cially available, e.g., from Sigma Aldrich, Lancaster Synthe-
sis, Inc., Maybridge, Matrix Scientific, TCI, and Fluorochem
USA, etc. To the extent that the compounds employed as
initial starting materials are not commercially available, the
compounds may be readily synthesized using specific refer-
ences provided, or by standard procedures commonly
employed by those of ordinary skill in the art and/or found in
general references text (see, for example, Comprehensive
Organic Transformations, VCH Publishers Inc., 1989; Com-
pendium of Organic Synthetic Methods, Volumes 1-10, 1974-
2002, Wiley Interscience; Advanced Organic Chemistry
Reactions, Mechanisms, and Structure, 5th edition, Wiley
Interscience, 2001, Advanced Organic Chemistry, 4th Edi-
tion, Part B, Reactions and Synthesis, Kluwer Academic/
Plenum Publishers, 2000, etc., and references cited therein).

[0522] In the following Reaction Schemes and description
thereof, the following common abbreviations are used:

[0523] DMEF for N,N-dimethylformamide
[0524] THEF for tetrahydrofuran

[0525] TFA for trifluoroacetic acid

[0526] EtOAc for ethyl acetate

[0527] TMS for trimethylsilyl

[0528] TLC for thin layer chromatography
[0529] MeOH for methanol

[0530] NaOH for sodium hydroxide
[0531] Boc for t-butoxycarbonyl

A. Preparation of Compounds of Formula (Ia)

[0532] Compounds of formula (Ia) are compounds of for-
mula (I) wherein R, r, R* and R® are as described above in the
Summary of the Invention; R* and R”, together with the
nitrogens to which they are attached, form an optionally sub-
stituted 5- to 7-membered N-heterocyclyl, or R and R’,
together with the nitrogens to which they are attached and one
of R>?, R> and R*°, form an optionally substituted 6- to
10-membered bridged N-heterocyclyl; R* is a straight or
branched alkylene chain; and R® is optionally substituted
aralkyl. Compounds of formula (Ia) can be prepared as
described below in Reaction Scheme 1A wherein ais 0 to 5;
R, r, R® and R® are as described above in the Summary; R**is
a straight or branched alkylene chain; R®* is a straight or
branched alkylene chain; each R®” is independently hydro-
gen, alkyl, akenyl, alkynyl, halo, haloalkyl, haloalkenyl,
cyano, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, het-
erocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
7R1640R15, le6fOC(:O)fR15, 7R167N(R15)2,
—R'"*—C(=0)R"?, —R'*—C(=0)OR">, —R'*—C(=0)
NR"),, —R"-NR")C(=0)OR", —R'*-NR")C
(=O)R", —R'"*—N(R"®) S(O)R'® (where t is 1 or 2),
—R'—S(0),0R"® (where t is 1 or 2), —RM—S(O)pRlS
(wherepis0, 1 or2), or —R'*—S(0)N(R'?), (wheretis 1 or
2), where each R'° is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetero-
cyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and
each R'S is independently a direct bond or a straight or
branched alkylene or alkenylene chain; and each X is inde-
pendently bromo or chloro:
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REACTION SCHEME 1A
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[0533] Compounds of formula (A) are optionally substi-
tuted N-heterocyclylics or optionally substituted bridged
N-heterocyclics and include, for example, the following
optionally substituted compounds:

HN N HN~ HN NH.
./ o

hexahydro-1H-  2,5-diazabicyclo[2.2.1]
1,4-diazepine heptane

piperazine

Compounds of formula (A) are commercially available, or
can be prepared by methods known to one skilled in the art.
Compounds of formula (B) are also commercially available,
or can be prepared according to methods known to one skilled
in the art, or by methods disclosed herein. For example, as set
forth in the following reaction scheme, compounds of for-
mula (B) can be prepared by treating a compound of formula
(Ba), which is commercially available, with the appropriate
brominating or chlorinating agent under standard conditions
to form a compound of formula (B) where X is bromo or
chloro:

(R®), brominating or (R85,
= / chlorinating = /
agent |
—_—
H X
~ R&z \ ~ RSa \
(Ba) ®)
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[0534] Compounds of formula (D) are commercially avail-
able or can be prepared according to methods known to one
skilled in the art or by methods disclosed herein.

[0535] In general, compounds of formula (Ia), as set forth
above in Reaction Scheme 1A, are prepared by reacting a
compound of formula (A) with an equivalent amount of a
compound of formula (B) at ambient temperatures in the
presence of base to generate compounds of formula (C),
which are isolated from the reaction mixture by standard
isolation techniques, such as chromatography. Compounds of
formula (C) can then be coupled with compounds of formula
(D) atambient temperature in the presence of base to generate
compounds of formula (Ia), which can be isolated from the
reaction mixture by standard isolation techniques, such as
chromatography.

[0536] Alternatively, one of the nitrogens in the compound
of formula (A) can first be protected under standard nitrogen-
protecting techniques. The nitrogen-protected compound of
formula (A) can then be treated with the compound of for-
mula (B) as described above to form the corresponding nitro-
gen-protected compound of formula (C). Prior to the reaction
with the compound of formula (D) to generate the compound
of formula (Ial), the nitrogen-protecting group can be
removed from the compound of formula (C) under standard
nitrogen deprotection procedures to form the free base.
[0537] Alternatively, compounds of formula (la) are pre-
pared by the method described below in Reaction Scheme 1B
wherein a, R, r, R®, R**, R®®, R®®, and R® are as described
above for Reaction Scheme 1A and each X is independently
bromo or chloro:

REACTION SCHEME 1B

R4a
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pe X + H—N N—H —»
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Réa (%),
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[0538] Compounds of formula (D), (A) and (B) are com-

mercially available or can be prepared by methods known to
one skilled in the art or by methods disclosed herein.
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[0539] Compounds of formula (Ial) are compounds of for-
mula (Ia) wherein R, r, R?, and R are as described above in
the Summary of the Invention; R* and R’, together with the
nitrogens to which they are attached, form an optionally sub-
stituted 5- to 7-membered N-heterocyclyl, or R and R’,
together with the nitrogens to which they are attached and one
of R*%, R*® and R, form an optionally substituted 6- to
10-membered bridged N-heterocyclyl; R** is a straight or
branched alkylene chain; and R® is hydrogen.

[0540] In general, compounds of formula (Ia) are prepared
by the method shown in Reaction Scheme 1B by reacting a
compound of formula (D) with a compound of formula (A)
under standard alkylation conditions to provide a compound
of formula (Ial), which can be isolated from the reaction
mixture by standard isolation techniques. The compound of
formula (Ial) is then treated with an equivalent amount of a
compound of formula (B) under standard alkylation condi-
tions to form a compound of formula (la), which can be
isolated from the reaction mixture by standard isolation tech-
niques.

B. Preparation of Compounds of Formula (Ib)

[0541] Compounds of formula (Ib) are compounds of for-
mula (I) wherein R, r, R*, and R® are as described above in the
Summary of the Invention; R* and R’, together with the
nitrogens to which they are attached, form an optionally sub-
stituted 5- to 7-membered N-heterocyclyl, or R and R’,
together with the nitrogens to which they are attached and one
of R*%, R*® and R, form an optionally substituted 6- to
10-membered bridged N-heterocyclyl; R* is methylene and
R® is optionally substituted aralkyl. Compounds of formula
(Ia) can be prepared as described below in Reaction Scheme
2 wherein a is 0to 5; R, r, R?, and R® are as described above
in the Summary of the Invention; R®“ is a straight or branched
alkylene chain; each R®® is independently hydrogen, alkyl,
akenyl, alkynyl, halo, haloalkyl, haloalkenyl, cyano, nitro,
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, het-
erocyclylalkyl, heteroaryl, heteroarylalkyl, —R'*—OR">,
—R'—0OC(=0)—R"®, —R'* - N(R"),, —R'*—C(=0)
R,  —R'—C(=0)OR"”, —R'*C(=0ONR"),,
—R'NR'")C(=0)OR'>, —R"NR")C(=0O)R",
—R'—NR') S(O)R'® (where t is 1 or 2), —R'*—S(0)
JOR'® (wheretis 1 or2), —RM—S(O)pRlS (wherepis O, 1 or
2), or —R'*—S(0) N(R'?), (where t is 1 or 2), where each
R'® is independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla-
Ikyl, heteroaryl or heteroarylalkyl, and each R'® is indepen-
dently a direct bond or a straight or branched alkylene or
alkenylene chain; and X is bromo or chloro:

REACTION SCHEME 2
(R%0),
K
H— N/\N —H + X ~ N | —_—
N RSa base
A) B



US 2013/0123243 Al

-continued
R%),
//|
—y Ve N
©
O
R\R3 /\/ base

®),
®)

(T Q
N
RS R /\/ > RS

®),

(%),

=X
N

(Ib)

[0542] Compounds of formula (A) and formula (B) are
commercially available or can be prepared according to meth-
ods known to one skilled in the art or by methods disclosed
herein.

[0543] Compounds of formula (E) are commercially avail-
able or can be prepared by methods known to one skilled in
the art.

[0544] Ingeneral, a compound offormula (C)is prepared in
a manner similar to that described above in Reaction Scheme
1A. The compound of formula (C) is then treated with a
compound of formula (E) under standard reductive amination
conditions to yield a compound of formula (Ib), which can be
isolated from the reaction mixture by standard isolation tech-
niques.

[0545] Compounds of formula (Ib) wherein R®® is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(Ib) wherein R®? is a carboxylic acid group.

[0546] Compounds of formula (E) where R® is —O—,
—R"”?—0O—, or —O—R'*—0—, ie., compounds of for-
mula (Ea) as set forth below in Reaction Scheme 2A, can be
prepared by reacting a compound of formula (Eb) where R is
as defined above in the Summary and R>* is —O—, —R'>—
O—, or —O—R">—0—, with a compound of formula (Ec)
where r and R® are as defined above in the Summary under
standard Williamson ether synthesis conditions to yield a
compound of formula (Ea):

REACTION SCHEME 2A

[T
NRiep + x /\/ — -
®),
(Eb) (Ec)

50
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-continued
| X N
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C. Preparation of Compounds of Formula (Ic)

[0547] Compounds of formula (Ic) are compounds of for-
mula (I) wherein R, r, R* and R® are as described above in the
Summary and R* is —O—R'?*— (where R*?“ is as defined
above inthe Summary); R® is an optionally substituted benzyl
group; and R? and R”, together with the nitrogens to which
they are attached, form an optionally substituted 5- to 7-mem-
bered N-heterocyclyl, or R? and R”, together with the nitro-
gens to which they are attached and one of R>%, R>® and R>°,
form an optionally substituted 6- to 10-membered bridged
N-heterocyclyl.

[0548] Compounds of formula (Ic) can be prepared as
described below in Reaction Scheme 3 whereinais 0to 5; R,
r, R?, R®, and R**“ are as described above in the Summary;
R® is a straight or branched alkylene chain; each R®® is
independently hydrogen, alkyl, akenyl, alkynyl, halo,
haloalkyl, haloalkenyl, cyano, nitro, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, —R!*—OR'’, —R!*—0QC=0)—R",
7R167N(R15)2, 7R164C(:O)R15’ 7R167C(:O)
OR"”, —R'C(=ONR"),, —R'* NR")C(=0)
ORlS, 7R1 67N(R15)C(:O)R15, 7R1 67N(R15) S(O)tRlS
(where t is 1 or 2), —R'*—S(0),0R*® (where t is 1 or 2),
—RM—S(O)pRlS (where p is 0, 1 or 2), or —R'*—S(O)N
(R'%), (where t is 1 or 2), where each R'® is independently
hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or het-
eroarylalkyl, and each R'® is independently a direct bond or a
straight or branched alkylene or alkenylene chain; and each X
is independently bromo or chloro:

REACTION SCHEME 3
OH
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[0549] Compounds of formulaS (H), (J) and (C) are com-

mercially available or can be prepared according to methods
known to one skilled in the art or by methods disclosed herein.

[0550] In general, compounds of formula (Ic) are prepared
by first reacting a compound of formula (H) with a compound
of formula (J) under standard Williamson ether synthesis
conditions, preferably in the presence of cesium carbonate
and acetonitrile, to produce a compound of formula (K),
which is isolated from the reaction mixture by standard iso-
lation techniques. The compound of formula (K) is then
treated with an iodinating agent such as sodium iodide, pref-
erably in acetone or butanone, to effect the halide exchange in
orderto provide a compound of formula (L), which is isolated
from the reaction mixture by standard isolation techniques.
The compound of formula (L) is then treated with a com-

R7 RSa RSb RSC

/N—C—C C N

H | |
Rﬁa Rsb RGC

M)

q
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pound of formula (C) under standard alkylation conditions,
preferably in the presence of a base such as triethylamine, to
provide a compound of formula (Ic), which is isolated from
the reaction mixture by standard isolation techniques.
[0551] Compounds of formula (Ic) wherein R®® is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(Ic) wherein R is a carboxylic acid group.

D. Preparation of Compounds of Formula (Id)

[0552] Compounds of formula (Id) are compounds of for-
mula (I) where R, 1, g, R%, R*,R> R*’, R>,R% R R, R’,
and R are as described above in the Summary; R* is meth-
ylene; and R® is optionally substituted aralkyl; provided that
R? together with the nitrogen to which it is attached cannot
form a heterocyclic structure with any other substituent, R”
together with the nitrogen to which it is attached cannot form
a heterocyclic structure with any other substituents, and R>
and R together with the nitrogens to which they are attached
cannot form a heterocyclic ring. Compounds of formula (Id)
can be prepared as described below in Reaction Scheme 4
whereinais 0to 5; R, 1, g, R®, R*%, R>?, R*%, R® R, R and
R? are as described above in the Summary; R* and R” are as
described above in the Summary except that neither R* or R”
can form a heterocyclic structure with any other substituent;
R® is a straight or branched alkylene chain; each R®® is
independently hydrogen, alkyl, akenyl, alkynyl, halo,
haloalkyl, haloalkenyl, cyano, nitro, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

heteroarylalkyl, —R!'*—OR'®, —R*—OC(=0)—R"?,
—R'—NR'), —R°—C(=OR", —R'*—C(=0)
ORY?, R _C(=0O)NR'),, —R —NR")C(=0)

ORlS, 7R1 67N(R15)C(:O)R15, 7R1 67N(R15) S(O)tRlS
(where t is 1 or 2), —R'—S(0),0R*® (where t is 1 or 2),
—RM—S(O)pRlS (where p is 0, 1 or 2), or —R'*—S(O)N
(R'®), (where t is 1 or 2), where each R'® is independently
hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or het-
eroarylalkyl, and each R'®is independently a direct bond or a
straight or branched alkylene or alkenylene chain; and X is
bromo or chloro:

REACTION SCHEME 4

(R¥),
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[0553] Compounds of formulaS (M), (B) and (E) are com-
mercially available or can be prepared according to methods
known to one skilled in the art or by methods disclosed herein.
[0554] In general, compounds of formula (Id) are prepared
by first treating a compound of formula (M) with a compound
of formula (B) at elevated temperatures, preferably at reflux
temperature, under standard amine alkylation conditions,
such as the presence of a polar aprotic solvent and base, such
as triethylamine. The compound of formula (N) is then iso-
lated from the reaction conditions by standard isolation tech-
niques. The compound of formula (N) is then treated with a
compound of formula (E) under standard reductive amination
conditions, preferably in an aprotic solvent in the presence of
a selective reducing agent, such as sodium triacetoxyborohy-
dride, at ambient temperature, to afford a compound of for-
mula (Id), which is isolated from the reaction mixture by
standard isolation techniques.

[0555] Compounds of formula (Id) wherein R®® is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(1d) wherein R®? is a carboxylic acid group.

E. Preparation of Compounds of Formula (Ie)

[0556] Compounds of formula (Ie) are compounds of for-
mula (I) wherer, g, R, R?, R>?, R>, R® R®? R® and R® are
as described above in the Summary; R* and R>%, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted piperidinyl; R* is methylene; R” is
methyl and R® is optionally substituted aralkyl. Compounds
of formula (Ie) are prepared as described below in Reaction
Scheme 5 wherein ais O to 5; 1, R, R® and R® are as described
above in the Summary; R** is methylene; R is a straight or
branched alkylene chain; each R®” is independently hydro-
gen, alkyl, akenyl, alkynyl, halo, haloalkyl, haloalkenyl,
cyano, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, het-
erocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
~ R ORY, R OC(—0)R'®, RS NRY),
—R'—C(=0)R"’, —R'*—C(=0)OR'*, —R'*—C(=0)
NR"),, —R"—NR")C(=0)OR", —R'*-NR")C

(=O0)R">, —R'"*—N(R'®) S(O)R"® (where t is 1 or 2),
—R'—S(0),0R"® (where t is 1 or 2), —RM—S(O)pRlS
(wherepis 0, 1 or 2), or —R'*—S(0)N(R'®), (wheretis 1 or
2), where each R'® is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetero-
cyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and
each R'® is independently a direct bond or a straight or
branched alkylene or alkenylene chain; PG is a nitrogen pro-
tecting group; and X is bromo or chloro:

REACTION SCHEME 5
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[0557] Compounds of formulas (O), (P) and (B) are com-

mercially available, or can be prepared by methods known to
one skilled in the art or by methods disclosed herein.

[0558] In general, compounds of formula (Ie) are prepared
by first treating a compound of formula (O) with a compound
of formula (P) under standard reductive amination condi-
tions, preferably in an aprotic solvent in the presence of a
selective reducing agent, such as sodium triacetoxyborohy-
dride, and preferably at ambient temperature, to afford a
compound of formula (O), which is isolated from the reaction
mixture by standard isolation techniques. The compound of
formula (O) is then treated with formaldehyde under standard
reductive amination conditions to form a compound of for-
mula (Qa), which is isolated from the reaction mixture by
standard isolation techniques. The compound of formula (Qa)
is then subjected to standard nitrogen-deprotection tech-
niques and the treated with a compound of formula (B) under
standard alkylation conditions at ambient temperatures to
form a compound of formula (Ie), which is isolated from the
reaction mixture by standard isolation techniques.

[0559] Compounds of formula (Ie) wherein R®” is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(Te) wherein R is a carboxylic acid group.

F. Preparation of Compounds of Formula (If)

[0560] Compounds of formula (If) are compounds of for-
mula (I) wherer, g, R, R?, R>?, R>, R® R®? R® and R® are
as described above in the Summary; R? is methyl; R” and R>*
together with the nitrogen and carbon to which they are
attached, form an optionally substituted piperidinyl; R* is
methylene; R” is methyl; and R® is optionally substituted
aralkyl. Compounds of formula (If) are prepared as described
below in Reaction Scheme 6 whereina is 0 to 5;r, R, R® and
R? are as described above in the Summary; each R®” is inde-
pendently hydrogen, alkyl, akenyl, alkynyl, halo, haloalkyl,
haloalkenyl, cyano, nitro, aryl, aralkyl, cycloalkyl, cycloalky-
lalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroary-
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lalkyl, —R'®*—OR'>, —R'*—0OC(=0)—R">, —R'*-N
(R15)2, 7R164C(:O)R15’ 7R1 67C(:O)OR15, 7R1 6
C(=O0)N(R"),, —R"—NR")C(=0)OR", —R'*—N
(RP)C(=0O)R'>, —R'*—N(R') S(O),R'® (where t is 1 or
2), —R'*—S(0),0R"® (where tis 1 or 2), —RM—S(O)pRlS
(wherepis 0, 1 or 2), or —R'*—S(0)N(R'®), (wheretis 1 or
2), where each R'° is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetero-
cyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and
each R'S is independently a direct bond or a straight or
branched alkylene or alkenylene chain; and PG is a nitrogen
protecting group:

REACTION SCHEME 6
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[0561] Compounds of formula (R), (S) and (E) are com-

mercially available, or can be prepared by methods known to
one skilled in the art or by methods disclosed herein.
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[0562] In general, compounds of formula (If) are prepared
by first treating a compound of formula (R) with a compound
of formula (S) under standard reductive amination condi-
tions, preferably in an aprotic solvent in the presence of a
selective reducing agent, such as sodium triacetoxyborohy-
dride, at ambient temperature, to form a compound of for-
mula (T), which is isolated from the reaction mixture by
standard isolation techniques. The compound of formula (T)
is then treated with formaldehyde under standard reductive
amination conditions to yield a product, which is then treated
under appropriate nitrogen deprotection conditions to yield a
compound of formula (U), which is isolated from the reaction
mixture by standard isolation techniques, such as organic
extraction and flash chromatography. The compound of for-
mula (U) is then treated with a compound of formula (E)
under standard reductive amination conditions to yield a com-
pound of formula (If), which is isolated from the reaction
mixture by standard isolation techniques.

[0563] Compounds of formula (If) wherein R® is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(If) wherein R® is a carboxylic acid group.

G. Preparation of Compounds of Formula (Ig)

[0564] Compounds of formula (Ig) are compounds of for-
mula (I) wherer, g, R, R?, R>?, R>, R® R®? R® and R® are
as described above in the Summary; R? is methyl, R” and R>*
together with the nitrogen and carbon to which they are
attached, form an optionally substituted pyrrolidinyl; R* is
methylene; and R® is optionally substituted aralkyl. Com-
pounds of formula (Ig) are prepared as described below in
Reaction Scheme 7 wherein ais 1 to 5; r, R, R® and R® are as
described above in the Summary; each R®® is hydrogen, alkyl,
alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, cyano, nitro,
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, het-
erocyclylalkyl, heteroaryl, heteroarylalkyl, —R'®—OR"?,
—R'"*—0OC(=0)—R", —R'"*NR"'),, —R'*—C(=0)
R'?, R —C(=0)OR", —R'—C(=0ONR"),,
—RY - NRP)C(=0)OR?, —R'SNR?)C(=0)R",
—R'—NR") S(O)R"® (where t is 1 or 2), —R'*—S(0)
JOR'® (wheretis 1 or2), —RM—S(O)pRlS (wherepis 0, 1or
2), and —R!'*—S(O)N(R'®), (where tis 1 or 2), where each
R'? is independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla-
Ikyl, heteroaryl or heteroarylalkyl, and each R'® is indepen-
dently a direct bond or a straight or branched alkylene or
alkenylene chain; and PG is a nitrogen protecting group:

REACTION SCHEME 7
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[0565] Compounds of formula (Ra), (S) and (E) are com-
mercially available, or can be prepared by methods known to
one skilled in the art or by methods disclosed herein.

[0566] In general, compounds of formula (Ig) are prepared
by first treating a compound of formula (Ra) with acompound
of formula (S) under standard reductive amination condi-
tions, preferably in an aprotic solvent in the presence of a
selective reducing agent, such as sodium triacetoxyborohy-
dride, at ambient temperature, to form a compound of for-
mula (Ta), which is isolated from the reaction mixture by
standard isolation techniques. The compound of formula (Ta)
is then treated with formaldehyde under standard reductive
amination conditions to yield a product, which is then treated
under appropriate nitrogen deprotection conditions to yield a
compound of formula (Ua), which is isolated from the reac-
tion mixture by standard isolation techniques, such as organic
extraction and flash chromatography. The compound of for-
mula (Ua) is then treated with a compound of formula (E)
under standard reductive amination conditions to yield a com-
pound of formula (Ig), which is isolated from the reaction
mixture by standard isolation techniques.

[0567] Compounds of formula (Ig) wherein R®® is a car-
boxylic acid ester group can be hydrolyzed under the appro-
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priate hydrolysis conditions to yield compounds of formula
(Ig) wherein R®? is a carboxylic acid group.

H. Preparation of Compounds of Formula (Ih1) and (Th)

[0568] Compounds of formula (Ihl) and (Ih) are com-
pounds of formula (I) wherer, q, R, R?, R>, R*¢, R®* R®, R*
and R® are as described above in the Summary; R? and R>?,
together with the nitrogen and carbon to which they are
attached, form an optionally substituted pyrrolidinyl; R* is
methylene; R” is methyl; and R® is optionally substituted

aralkyl.

[0569] Compounds of formula (ITh) are prepared as
described below in Reaction Scheme 8 whereinais 1to 5;r,
R, R?and R? are as described above in the Summary; each R®*
is hydrogen, alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalk-
enyl, cyano, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
7R1640R15, le6fOC(:O)fR15, 7R167N(R15)2,
—R'"*—C(=0)R"?, —R'*—C(=0)OR">, —R'*—C(=0)
NRY),, —RF-NR?)C(=0)OR?”, —R-NR")C
(=0)R"?, —R'"—N(R") S(O),R'®> (where t is 1 or 2),
—R'—S(0),0R"® (where t is 1 or 2), —RM—S(O)pRlS
(wherepis 0, 1 or 2), and —R*'*—S(0) N(R'?), (where tis 1
or 2), where each R'’ is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetero-
cyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and
each R'® is independently a direct bond or a straight or
branched alkylene or alkenylene chain; and PG is a nitrogen
protecting group:

REACTION SCHEME 8
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[0570] Compounds of formula (Ra), (S) and (E) are com-

mercially available, or can be prepared by methods known to
one skilled in the art or by methods disclosed herein.

[0571] Ingeneral, compounds of formula (Ig) are prepared
by first treating a compound of formula (E) with a compound
of formula (Ra) under standard reductive amination condi-
tions, preferably in an aprotic solvent in the presence of a
selective reducing agent, such as sodium triacetoxyborohy-
dride, at ambient temperature, to form a compound of for-
mula (V), which is isolated from the reaction mixture by
standard isolation techniques. The compound of formula (V)
is then treated with formaldehyde under standard reductive
amination conditions to yield a product, which is then treated
under appropriate nitrogen deprotection conditions to yield a
compound of formula (Th1), which is isolated from the reac-
tion mixture by standard isolation techniques, such as organic
extraction and flash chromatography. The compound of for-
mula (Thl) is then treated with a compound of formula (S)
under standard reductive amination conditions to yield a com-
pound of formula (ITh), which is isolated from the reaction
mixture by standard isolation techniques.

[0572] Compounds of formula (ITh) wherein R®” is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(Ih) wherein R® is a carboxylic acid group.

1. Preparation of Compounds of Formula (IT)

[0573] Compounds of formula (Ii) are compounds of for-
mula (I) wherer, g, R, R3, R®®, R>, R% R®” R® and R® are
as described above in the Summary; R* and R, together with
the nitrogen and carbon to which they are attached, form an
optionally substituted azabicyclo[3.2.1]octan-3-onyl; R* is
methylene; R” is hydrogen; and R® is optionally substituted
aralkyl. Compounds of formula (Ii) are prepared as described
below in Reaction Scheme 9 wherein ais 1 to 5;r, R, R® and
R? are as described above in the Summary; R** is methylene;
R® is a straight or branched alkylene chain; each R®® is
hydrogen, alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalk-
enyl, cyano, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,
7R1670R15, le6fOC(:O)fR15, 7R167N(R15)2,
—R'C(=0)R"?, —R'*—C(=0)OR'>, —R'*—C(=0)
NR"),, —R"—-NR")C(=0)OR"’, —R'*-NR")C
(=O)R", —R'"—N(R"®) S(O)R*® (where t is 1 or 2),
—R'—S(0),0R"® (where t is 1 or 2), —RM—S(O)pRlS
(wherep is 0, 1 or 2),and —R'®*—S(0) N(R*?), (where t is 1
or 2), where each R'’ is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetero-
cyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and
each R'S is independently a direct bond or a straight or
branched alkylene or alkenylene chain; PG is a nitrogen pro-
tecting group and X is bromo or chloro:
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[0574] Compounds of formula (Y) are optionally substi-

tuted N-heterocyclics or optionally substituted bridged
N-heterocyclics and include, for example, the following
optionally substituted compounds:

NH NH

4-piperidone 8-azabicyclo[3.2.1]

octan-3-one

[0575] Compounds of formulas (B), (X), (Y) and (O) are
commercially available, or can be prepared by methods
known to one skilled in the art or by methods disclosed herein.

[0576] In general, compounds of formula (Ii) are prepared
by first deprotecting the compound of formula (X) under
standard nitrogen deprotection conditions to yield a com-
pound of formula (Y), which is then treated with a compound
of formula (B) under standard alkylation conditions to yield a
compound of formula (Z), which is isolated from the reaction
mixture by standard isolation techniques. The compound of
formula (Z) is then treated with a compound of formula (O)
under standard reductive amination conditions to yield a com-
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pound of formula (Ii), which is isolated from the reaction
mixture by standard isolation techniques.

[0577] Compounds of formula (Ii) wherein R*” is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(1i) wherein R®” is a carboxylic acid group.

J. Preparation of Compounds of Formula (Ij)

[0578] Compounds of formula (Ij) are compounds of for-
mula (I) where q is 1, 1, R, R®, R®”, R** R5* R%, R® and R®
are as described above in the Summary; R” and R>°, together
with the nitrogen and carbon to which they are attached, form
an optionally substituted azabicyclo[3.2.1]octan-3-onyl; R*
is methylene; R? is methyl; and R® is optionally substituted
aralkyl. Compounds of formula (Ii) are prepared as described
below in Reaction Scheme 10A wherein ais 1 to 5;r, R, R?
and R are as described above in the Summary; R®** is a
straight or branched alkylene chain; each R®” is hydrogen,
alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, cyano,
nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl, —R'®—
ORIS, fR1640C(:O)fR15, 7R167N(R15)2, 7R164C
(=O)R", —R'*—C(=0)OR"’, —R'*—C(=0)N(R"),,
—R'NR'")C(=0)OR'>, —R"NR")C(=0O)R",
—R'—NR') S(O)R'® (where t is 1 or 2), —R'*—S(0)
JOR'® (wheretis 1 or2), —RM—S(O)pRlS (wherepis O, 1 or
2), and —R!'—S(0) N(R'®), (where tis 1 or 2), where each
R'® is independently hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla-
Ikyl, heteroaryl or heteroarylalkyl, and each R'® is indepen-
dently a direct bond or a straight or branched alkylene or
alkenylene chain; and PG is a nitrogen-protecting group:

REACTION SCHEME 10A
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[0579] Compounds of formulas (E), (X) and (FF) are com-

mercially available, or can be prepared by methods known to
one skilled in the art or by methods disclosed herein

[0580] In general, compounds of formula (Ij) are treated
with a compound of formula (FF) under standard reductive
amination conditions to yield a compound of formula (GG),
which is isolated from the reaction mixture by standard iso-
lation techniques. The compound of formula (GG) is then
treated with formaldehyde under standard reductive amina-
tion conditions to yield a compound of formula (HH), which
is isolated from the reaction mixture by standard isolation
techniques. The compound of formula (HH) is then treated
under standard nitrogen deprotection procedures to yield the
compound of formula (1J). The compound of formula (JJ) is
then treated with a compound of formula (E) under standard
reductive amination conditions to yield the compound of
formula (Ij), which is isolated from the reaction mixture by
standard isolation techniques.

[0581] Compounds of formula (Ij) wherein R® is a car-
boxylic acid ester group can be hydrolyzed under the appro-
priate hydrolysis conditions to yield compounds of formula
(Ij) wherein R®” is a carboxylic acid group.

[0582] Compounds of formula (E) where R is 2-ox-
azolylphenoxy can be prepared as described below in Reac-
tion Scheme 10B wherein r and R® are as defined above in
Reaction Scheme 10A and X is bromo or chloro:
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[0583] Compounds of formulas (AA), (BB) and (Ec) are
commercially available, or can be prepared by methods
known to one skilled in the art or by methods disclosed herein.
[0584] Ingeneral, compounds of formula (EE) are prepared
by first treating a compound of formula (AA) with a com-
pound of formula (BB) under standard acylation conditions to
produce a compound of formula (CC), which is isolated from
the reaction mixture by standard isolation techniques. Com-
pound of formula (CC) is then treated with Eaton’s reagent
under conditions similar to those described in Pandit, C. R. et
al., “Preparation of 2-Substituted Oxazoles”, Synth. Com-
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mun. 32, 2427-2432 (2002) to form a compound of formula
(DD1), which is isolated from the reaction conditions by
standard isolation techniques. The compound of formula
(DD1) is then hydrolyzed under base hydrolysis conditions to
yield a compound of formula (DD2), which is isolated from
the reaction conditions by standard isolation techniques. The
compound of formula (DD2) is then reacted with a compound
of formula (Ec) under standard nucleophilic aromatic substi-
tution conditions to yield a compound of formula (EE), which
is isolated from the reaction mixture by standard isolation
techniques.

[0585] It is understood that other compounds of the inven-
tion, not specifically disclosed in the above Reaction
Schemes, may be similarly prepared with the appropriate
starting materials by one skilled in the art.

[0586] All compounds of the invention as prepared above
which exist in free base or acid form may be converted to their
pharmaceutically acceptable salts by treatment with the
appropriate inorganic or organic base or acid. Salts of the
compounds prepared above may be converted to their free
base or acid form by standard techniques. It is understood that
all polymorphs, amorphous forms, anhydrates, hydrates, sol-
vates and salts of the compounds of the invention are intended
to be within the scope of the invention. Furthermore, all
compounds of the invention which contain an ester group can
be converted to the corresponding acid by methods known to
one skilled in the art or by methods described herein.

[0587] To prepare the cyclodextrin clathrates of this inven-
tion, the compounds of formula (I), as defined above in the
Summary of the Invention, can be dissolved in a pharmaco-
logically acceptable solvent, e.g., in an alcohol, preferably
ethanol, in a ketone, e.g., acetone or in an ether, e.g., diethyl
ether, and mixed with aqueous solutions of a-cyclodextrin,
p-cyclodextrin or y-cyclodextrin, preferably 3-cyclodextrin,
at 20° C. to 80° C.; or the acids of the compounds of formula
(D as defined above in the Summary of the Invention in the
form of the aqueous solutions of their salts (e.g., sodium or
potassium salts) can be admixed with a cyclodextrin and after
solution with the equivalent amount of an acid (e.g., HCl or
H,S0,) to afford the corresponding cyclodextrin clathrate.

[0588] At this point or after cooling, the corresponding
cyclodextrin clathrates separate in the form of crystals. How-
ever, it is also possible to convert oily and also crystalline
compounds of formula (I), as defined above in the Summary
of'the Invention, by rather long stirring (e.g., for 1 hour to 14
days) at ambient temperature, by treatment with an aqueous
solution of cyclodextrins, into the corresponding cyclodex-
trin clathrate form. The clathrates can then be isolated as
solid, free-flowing crystals by suctioning off the solvents and
drying.

[0589] Cyclodextrins used in this invention are commer-
cially available, for example, from Aldrich Chemical Co., or
can be prepared by methods known to those skilled in the art.
See, for example, Croft, A. P. et al., “Synthesis of Chemically
Modified Cyclodextrins™, Tetrahedror (1983), Vol. 39, No. 9,
pp. 1417-1474. Suitable cyclodextrins will include a wide
variety of those which produce clathrates of the compounds
of formula (I) as set forth above. See, for example, J. E. F.
Reynolds (ed.) Martindale, The Extra Pharmacopoeia 28th
ed. The Pharmaceutical Press, London 1982, p. 333 and 389-
390; and O.-A. Neumueller (ed.), Roempps Chemie-Lexikon,
8. Aufl. Franckh’sche Verlagshandlung, Stuttgart 1981, p.
763-764, 841, 1053-1054.
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[0590] By selection of the suitable amounts of cyclodex-
trins and water it is possible to obtain the new clathrates in a
stoichiometric composition with a reproducible content of
effective substance. The clathrates can be used in a dry hygro-
scopic form or in a water-containing, but less hygroscopic
form. A typical molar ratio of cyclodextrin to a compound of
formula (1) is 2:1 (cyclodextrin:compound).

[0591] The following specific Synthetic Preparations (for
the preparation of starting materials and intermediates) and
Synthetic Examples (for the preparation of the compounds of
the invention) and the Biological Examples (for the assays
used to demonstrate the utility of the compounds of the inven-
tion) are provided as a guide to assist in the practice of the
invention, and are not intended as a limitation on the scope of
the invention. Where one or more NMR’s are given for a
particular compound, each NMR may represent a single ste-
reoisomer, a non-racemic mixture of stereoisomers or a race-
mic mixture of the stereoisomers of the compound.

Synthetic Preparation 1

Compound of Formula (C)

[0592] A. A suspension of 1,1-dimethylethyl (1S,45)-2,5-
diazabicyclo[2.2.1heptane-2-carboxylate (28.2 g, 142.2
mmol, Aldrich), methyl 4-(bromomethyl)benzoate (35.8 g,
156.5 mmol, 1.1 equiv., Aldrich #34, 815-5), and potassium
carbonate (78.6 g, 569 mmol, 4 equiv.) in DMF (700 mL.) was
stirred at ambient temperature for 21 hours. The reaction was
then poured into 2 L ice water and allowed to stand for 20
minutes. The solid was filtered off and rinsed with water and
hexanes (to remove any residual methyl 4-(bromomethyl)
benzoate) to provide 41.7 g (85%) of the pure product, 1,1-
dimethylethyl (18,48)-5-[[4-(methoxycarbonyl)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, as a
white powder; "H NMR (CDCl,) 8 7.98 (d, 2H), 7.42 (d, 2H),
4.38/4.25 (sbr, 1H), 3.91 (s, 3H), 3.79/3.78 (s, 2H), 3.61/3.50
(dbr, 1H), 3.44 (dbr, 1H), 3.17 (m, 1H), 2.90/2.86 (dbr, 1H),
2.71/2.52 (dbr, 1H), 1.87/1.68 (m, 2H), 1.47 (s, 9H) ppm.
[0593] 1,1-Dimethylethyl (1S,4S)-5-[[4-(methoxycarbo-
nyl)phenyl|methyl]-2,5-diazabicyclo[2.2.1 heptane-2-car-
boxylate (44.1 g, 127.3 mmol) was slurried in HCI (2 M in
water, 0.6 L). The solid went into solution over 2 hours, and
the solution was stirred for another 16 hours. The reaction was
cooled to -5 C and saturated K,CO; was added slowly
enough to keep the temperature below 0 C to prevent ester
hydrolysis. Once the pH was 11, the solution was extracted
with CH,Cl, until no product was observed in the water layer
by TLC (3x). The combined organic fractions were concen-
trated under vacuum to obtain pure methyl 4-[[(1S,45)-2,5-
diazabicyclo[2.2.1hept-2-yl|methyl|benzoate (30.3 g, 97%)
as the freebase; 'H NMR (CD,OD) & 7.98 (d, 2H), 7.49 (d,
2H), 4.00 (sbr, 1H), 3.90 (s, 3H), 3.88 (d, 1H), 3.80 (d, 1H),
3.57 (sbr, 1H), 3.39 (ddbr, 1H), 3.03 (ddbr, 1H), 2.88 (ddbr,
1H), 2.72 (ddbr, 1H), 2.09 (dbr, 1H), 1.75 (dbr, 1H) ppm.
[0594] B. Following the above procedure, 1,1-dimethyl-
ethyl (18,45)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
and methyl 3-methoxy-4-(bromomethyl)benzoate are
reacted together to give methyl 3-methoxy-4-[[(1S,45)-2,5-
diazabicyclo[2.2.1]hept-2-yl|methyl |benzoate.

[0595] C. In like manner, 1,1-dimethylethyl (18S,4S)-2,5-
diazabicyclo[2.2.1|heptane-2-carboxylate  and  methyl
2-methoxy-4-(bromomethyl)benzoate are reacted together to
give methyl 2-methoxy-4-[[(1S,4S)-2,5-diazabicyclo[2.2.1]
hept-2-yl|methyl]benzoate.
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[0596] D. Alternatively, a mixture of hexahydro-1H-1,4-
diazepine (17.47 g, 174.4 mmol) and methyl 4-(bromom-
ethyl)benzoate (5.0 g, 21.8 mmol) was heated with triethy-
lamine (24 mL, 174.4 mmol) in tetrahydrofuran (872 mL) to
reflux for three hours. After cooling, the mixture was treated
with saturated sodium bicarbonate solution. The mixture was
extracted with ethyl acetate. The organic layer was washed
with brine, dried over sodium sulfate, and concentrated under
reduced pressure. Flash chromatography gave 3.04 g of
methyl  4-[(hexahydro-1H-1,4-diazepin-1-yl)methyl|ben-
zoate, 'H NMR (300 MHz, CDCl,) 7.98 (d, 2H), 7.42 (d, 2H),
3.90(s,3H),3.70(s, 2H), 2.97 (m, 2H), 2.91 (m, 2H), 2.67 (m,
2H), 2.66 (m, 2H), 1.77 (m, 2H)

Synthetic Preparation 2

Compound of Formula (E)

[0597] A. A slurry of 4-acetoxybenzoic acid (100 g, 555.1
mmol) in CH,Cl, (50 mL) was treated with a catalytic amount
of DMF (0.5 mL) and cooled in ice bath. The reaction was
stirred as neat oxalyl chloride (51 ml, 582.82 mmol, 1.05
equiv.) was added dropwise. The reaction was allowed to
warm to ambient temperature and stirred overnight. The reac-
tion mixture was concentrated under reduced pressure to give
4-(chlorocarbonyl)phenyl acetate (110 g, 100% th.; 110%
pract.), which was used in the next step without further puri-
fication; '"H NMR (CDCL;) 8 8.09 (d, 2H), 7.20 (d, 2H), 2.28
(s, 3H) ppm.

[0598] B. To a solution of 4-(chlorocarbonyl)phenyl
acetate (45.6 g, 0.23 mol) in sulfolane (200 ml.) was added
2-TMS-1,2,3-triazole (1.1 eq., 34 mL.) over one minute. After
stirring for 5 minutes under nitrogen, the reaction was exo-
thermic and the temperature was increased to between 35° C.
and 40° C. The reaction mixture was placed under vacuum for
10 minutes to remove the chlorotrimethylsilane (b.p.=57°C.).
The reaction mixture was heated at 150° C. for 2.5 hours.
After 10 minutes, gas evolution was observed. After cooling,
the reaction mixture was poured into water (1.2 L) and
extracted with ether (3x). The combined organic layers were
washed with water (3x) and brine, dried and concentrated to
give 4-(2-oxazolyl)phenyl acetate (44.8 g, 96% th.; 98%
pract) as a solid; '"H NMR (CDCl,) d 8.05 (d, 2H), 7.70 (s,
1H), 7.20 (m, 3H), 2.35 (s, 3H) ppm.

[0599] C. To a solution of 4-(2-oxazolyl)phenyl acetate
(44.7 g, 22 mmol) in methanol (500 ml) was added an aque-
ous solution of potassium carbonate KOH (176 g in 800 mL,
5.8 eq.). The reaction was stirred at ambient temperature for
1 hour under nitrogen.

[0600] Methanol was removed under reduced pressure and
the residue was treated with concentrated hydrochloric acid
to give a slurry with a pH of 6. The precipitated solid was
isolated by filtration and dried to give 35 g. Recrystallization
from methanol gave 4-(2-oxazolyl)phenol (28 g, 79% th.;
63% pract); '"H NMR (DMSO) 8 10.05 (s, 1H), 8.10 (s, 1H),
7.75 (d, 2H), 7.20 (s, 1H), 6.85 (d, 2H) ppm.

[0601] D. To a solution of 4-(2-oxazolyl)phenol (4.1 g,
25.44 mmol) in DMF (98 ml), K,CO; (3.52 g, 25.44 mmol, 1
equiv.) was added. The reaction was stirred at ambient tem-
perature for 30 min. Then, 4-fluorobenzaldehyde (2.73 mlL,,
25.44 mmol, 1 equiv., Aldrich #12, 837-6) was added and
stirring was continued at 150° C. for 4 hours. After cooling,
saturated NaHCO; was added to the reaction mixture. The
reaction mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over Na,SO,, and
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concentrated under reduced pressure. Flashmaster chroma-
tography on 50 g of silica gel using a gradient of 100%
hexane—50% hexane+50% ethyl acetate gave 6.4 g of 4-[4-
(2-oxazolyl)phenoxy|benzaldehyde still containing 20 mol
% DMEF. Further drying led to the pure product (6.05 g; 90%
th.; 148% pract.); "H NMR (CDCl,) & 9.95 (s, 1H), 8.09 (d,
2H), 7.89 (d, 2H), 7.72 (d, 1H), 7.24 (d, 1H), 7.16 (d, 2H),
7.13 (d, 2H) ppm.

Synthetic Preparation 3

Compound of Formula (E)

[0602] The mixture of 4-bromophenol (10 g, 57.8 mmol),
4-fluorobenzaldehyde (7.17 g, 57.9 mmol), and potassium
carbonate (12 g, 86.7 mmol) in DMF was heated at 170° C. for
4 hours. After cooling to ambient temperature, the reaction
mixture was poured into ice-water. The resulting solid, 4-(4-
bromophenoxy)benzaldehyde, was isolated by filtration (15
g, 94%), "H NMR (CDCl,) 8 9.95 (s, 1H), 7.85 (d, 2H), 6.62
(d, 2H), 7.17 (d, 2H), 6.96 (d, 2H) ppm.

Synthetic Preparation 4

Compound of Formula (E)

[0603] A. To sodium hydride (288 mg as 55-60% mineral
oil dispersion, 6 mmol) in N,N-dimethylformamide (2 ml), a
solution of 2,2,3,3-tetrafluoro-1-propanol (535 pl, 6 mmol)
in N,N-dimethylformamide (8 mL.) was added dropwise. The
reaction mixture was stirred for thirty minutes at room tem-
perature. Then, 4-fluorobenzaldehyde (429 ul., 4 mmol) was
added slowly, and the reaction was heated to 80° C. for three
hours. After cooling, saturated sodium bicarbonate solution
was added. The mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sul-
fate, and concentrated under reduced pressure. Flash chroma-
tography gave 674 mg of 4-(2,2,3,3-tetrafluoropropoxy )ben-
zaldehyde; 'H NMR (300 MHz, CDCl,) 8 9.93 (s, 1H), 7.88
(d, 2H), 7.06 (d, 2H), 6.06 (tt, 1H), 4.44 (tt, 2H) ppm.
[0604] B. Following the above procedure, a solution of
2,2.3.3.4.4, 4-heptafiuoro-1-butanol (750 pl,, 6 mmol) in
N,N-dimethylformamide (8 mL) and 4-fluorobenzaldehyde
(429 L, 4 mmol) were reacted together with sodium hydride
(288 mg as 55-60% mineral oil dispersion, 6 mmol) in N,N-
dimethylformamide (2 mL). Flash chromatography gave 117
mg of 4-(2,2,3,3,4,4,4-heptafluorobutoxy)benzaldehyde; "H
NMR (300 MHz, CDCl;) 8 9.93 (s, 1H), 7.89 (d, 2H), 7.08 (d,
2H), 4.54 (tt, 2H) ppm.

Synthetic Preparation 5

Compound of Formula (E)

[0605] To a solution of oxalyl chloride (80.2 uL, 0.93
mmol) in dichloromethane (8 mL) at —=78° C., dimethy] sul-
foxide (132.2 pul., 1.86 mmol) was added dropwise. After 15
minutes, 4-(3,3,4,4,5,5,6,6,6-nonafluorohexyl)benzen-
emethanol (300 mg, 0.85 mmol) was added. After minutes,
triethylamine (590 ulL., 4.23 mmol) was added. The reaction
was then allowed to warm to room temperature. Saturated
sodium bicarbonate solution was added. The mixture was
extracted with dichloromethane. The organic layer was
washed with brine, dried over sodium sulfate, and concen-
trated under reduced pressure. Flash chromatography gave
122 mg of 4-(3,3,4,4,5,5,6,6,6-nonafluorohexyl)benzalde-
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hyde; "H NMR (300 MHz, CDCL) 8 10.00 (s, 1H), 7.85 (d,
2H), 7.40 (d, 2H), 3.01 (m, 2H), 2.41 (m, 2H) ppm.

Synthetic Preparation 6

Compound of Formula (E)

[0606] At -78° C., pentafluoroiodoethane (2.09 g, 8.51
mmol)) was condensed into a pressure bottle. Toluene (5 mL),
4-ethenylbenzenemethanol acetate (1 g, 5.67 mmol), and
tributyltin hydride (1.53 mL, 5.67 mmol) were added. The
pressure bottle was sealed and irradiated for 30 hours using a
75 W lamp. The solvent was removed in vacuo. Flash chro-
matography of the residue gave 525 mg of 4-(3,3,4,4,4-pen-
tafluorobutyl)benzenemethanol acetate; 'H NMR (300 MHz,
CDCl,) 8 7.32 (d, 2H), 7.21 (d, 2H), 5.09 (s, 2H), 2.91 (m,
2H), 2.32 (m, 2H), 2.10 (s, 3H) ppm.

[0607] 4-(3,3,4,4,4-Pentafluorobutyl)benzenemethanol
acetate (525 mg, 1.42 mmol) was heated to reflux with aque-
ous potassium hydroxide solution (40%; 399 ul., 2.84 mmol)
in methanol (6 mL) for two hours. The residue was acidified
with 1 M aqueous hydrochloric acid, and extracted with ethyl
acetate. The combined organic layers were concentrated
under reduced pressure. Flash chromatography gave 314 mg
of 4-(3,3,4,4,4-pentafluorobutyl)benzenemethanol; 'H NMR
(300 MHz, CDCl,) & 7.33 (d, 2H), 7.21 (d, 2H), 4.68 (dbr,
2H), 2.91 (m, 2H), 2.32 (m, 2H), 1.71 (tbr, 1H) ppm.

[0608] Inasimilar manner as described in Synthetic Prepa-
ration 3,4-(3,3,4,4,4-pentafluorobutyl)benzaldehyde was
prepared from oxalyl chloride (105 pL., 1.22 mmol) in dichlo-
romethane (10.5 mL), dimethyl sulfoxide (173.6 uL, 2.45
mmol), 4-(3,3,4,4,4-pentafluorobutyl)benzenemethanol (314
mg, 1.11 mmol), and triethylamine (770 puL, 5.56 mmol).
Flash chromatography gave 213 mg of the title compound; 'H
NMR (300 MHz, CDCl,) & 10.00 (s, 1H), 7.85 (d, 2H), 7.39
(d, 2H), 3.00 (m, 2H), 2.37 (m, 2H) ppm.

Synthetic Preparation 7

Compound of Formula (E)

[0609] A solution of tosyl chloride (46 g, 0.24 mol) in
pyridine (350 mL) was stirred as 2,2-3,3,3-pentatluoropro-
panol (25 g, 0.17 mol) was added. The reaction mixture was
stirred at RT for 1.5 h before the addition ofice (300 g). After
an additional 40 min, the resulting solid was isolated by
filtration and dried in vacuo to afford 20.75 g of 2,2,3,3,3-
pentafluoropropyl 4-methylbenzenesulfonate.

[0610] A solution of 4-hydroxybenzaldehyde (2 g, 16.7
mmol) in DMF (33 mL) was stirred as solid potassium car-
bonate (4.1 g, 29.7 mmol) was added, and the reaction mix-
ture was then stirred at RT. After 30 min, solid 2,2,3,3,3-
pentafluoropropyl 4-methylbenzenesulfonate (5 g, 16.4
mmol) was added into the reaction mixture. The mixture was
stirred and heated at 100° C. for 7 h. The reaction mixture was
allowed to cool, diluted with ethyl acetate, washed with water
(3x) and brine, and concentrated. Purification by flash chro-
matography on silica gel using a gradient of ethyl acetate in
hexane afforded 4-(2,2,3,3,3-pentafluoropropoxy)benzalde-
hyde (1.26 g).

Synthetic Preparation 8

Compound of Formula (K)

[0611] A solution of 4-(benzyl)phenol (638 mg, 3.46
mmol), 1-bromo-2-chloroethane (2.3 mL., 27.7 mmol) and
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cesium carbonate (4.5 g, 27.7 mmol) in 35 mL of acetonitrile
was heated at reflux for 12 hours. After cooling, water was
added. The mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sul-
fate, and concentrated under reduced pressure. Flash chroma-
tography gave 734 mg of 1-(2-chloroethoxy)-4-(benzyl)ben-
zene, 'H NMR (300 MHz, CDCl,) 8 7.29 (dd, 2H), 7.19 (dd,
1H),7.18 (d, 2H),7.12 (d, 2H), 6.85 (d, 2H), 4.21 (t, 2H), 3.93
(s, 2H), 3.80 (t, 2H) ppm.

Synthetic Preparation 9

Compound of Formula (L)

[0612] A solution of 1-(2-chloroethoxy)-4-(benzyl)ben-
zene (734 mg, 2.97 mmol) and sodium iodide (1.78 g, 11.9
mmol) in 2-butanone (30 mL) was heated at reflux for 16
hours. After cooling, water was added. The mixture was
extracted with ethyl acetate. The organic layer was washed
with brine, dried over sodium sulfate, and concentrated under
reduced pressure. Flash chromatography gave 732 mg of
1-(2-iodoethoxy)-4-(benzyl)benzene, 'H NMR (300 MHz,
CDCl,) 8 7.29 (dd, 2H), 7.19 (dd, 1H), 7.18 (d, 2H), 7.11 (d,
2H), 6.84 (d, 2H), 4.23 (1, 2H), 3.94 (s, 2H), 3.41 (t, 2H) ppm.

Synthetic Preparation 10

Compound of Formula (N)

[0613] A mixture of methyl 4-(bromomethyl)benzoate (2
g, 8.73 mmol) and N,N'-dimethylethan-1,2-diamine (7.5 mL,
70 mmol) was heated with triethylamine (9.8 mL, 70 mmol)
in tetrahydrofuran (80 mL) to reflux for two hours. After
cooling, the mixture was treated with saturated sodium bicar-
bonate solution. The mixture was extracted with ethyl acetate.
The organic layer was washed with brine, dried over sodium
sulfate, and concentrated under reduced pressure. Flash chro-
matography gave 1.28 g of methyl 4-[(methyl(2-(methy-
lamino )ethyl)amino)methyl]benzoate, 'H NMR (300 MHz,
CD,0D) & 7.97 (d, 2H), 7.45 (d, 2H), 3.59 (s, 2H), 2.67 (m,
2H), 2.54 (m, 2H), 2.35 (s, 3H), 2.22 (s, 3H) ppm.

Synthetic Preparation 11

Compounds of Formula (O)

[0614] A. A solution of 4-(2-oxazolyl)phenol (10.8 g, 11.2
mmol) in DMSO (9 mL) was stirred as potassium tert-butox-
ide (1.5 g, 13.4 mmol) and 4-fluoro-nitrobenzene (1.3 mL,
12.3 mmol) were added sequentially. The reaction was stirred
for 17 hours at ambient temperature. The reaction was poured
into a cold aqueous sodium hydroxide solution (1 N). The
solid was isolated by filtration to give 2.6 g of 2-[4-(4-nitro-
phenoxy)phenyl]oxazole.

[0615] B.A slurry of 2-[4-(4-nitrophenoxy )phenyl]oxazole
(2.6 g, 9.2 mmol) in a mixture of ethyl acetate (20 mL.) and
methanol (100 mL) was placed under a nitrogen atmosphere
before the addition of catalyst palladium (10% on C, 0.65 g).
The reaction mixture was placed under a hydrogen atmo-
sphere at atmospheric pressure. After 3 hours, the reaction
mixture was filtered through a pad of Celite and washed with
methanol. The filtrate was concentrated to give the 2.4 g of
4-[4-(2-oxazolyl)phenoxy|benzenamine.
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Synthetic Preparation 12

Compounds of Formula (O)

[0616] A solution of 2,2,3,3,4,4,4-heptafluorobutanol (5.7
g,28.5 mmol) in DMF (100 mL.) was stirred and cooled to —5°
C. as sodium hydride (0.72 g, 30 mmol) was added. After 1 h
at =5° C., the reaction was treated with 4-fluoronitrobenzene
(4.1 g, 29 mmol). The reaction was allowed to warm to
ambient temperature, concentrated, and slurried in methylene
chloride (200 mL). The slurry was washed with an 1 N aque-
ous potassium hydroxide solution (2x) and brine solution,
dried over basic alumina, treated with charcoal, filtered, and
concentrated to give 4-(2',2',3',3',4',4' 4'-heptafluorobutan-
oxy)nitrobenzene.

[0617] A solution of 4-(2',2',3",3',4',4' 4'-heptafluorobutan-
oxy)nitrobenzene (9 g, 28 mmol) in methanol (100 mL) was
degassed with nitrogen, treated with 10% palladium on car-
bon, and placed under an atmosphere of hydrogen (50 psi) for
1 h. The reaction mixture was filtered and the filtrate was
concentrated to give 7.6 g of 4-(2',2',3",3'.4',4' 4'-heptafluo-
robutanoxy)aminobenzene.

Synthetic Preparation 13

Compounds of Formula (Qa) and (Q)

[0618] A. A solution of phenoxyphenylethanamine (2 g,
9.4 mmol) and 1-Boc-piperidin-4-one (1.9 g, 9.4 mmol) in
dichloroethane (30 mL) was stirred as acetic acid (675 mg,
11.26 mmol) and sodium triacetoxyborohydride (2.4 g, 11.3
mmol) were added sequentially. The reaction was stirred at
ambient temperature for 17 hours. The reaction was concen-
trated to give 1,1-dimethylethyl 4-((2-(4-phenoxyphenyl)
ethyl)amino)-1-piperidinecarboxylate.

[0619] B.A solution of1,1-dimethylethyl 4-((2-(4-phenox-
yphenyl)ethyl)amino)-1-piperidinecarboxylate (about 9.4
mmol) in a mixture of methanol and dichloroethane (30 mL)
was treated with a formaldehyde (37% solution in water).
After the addition of sodium cyanoborohydride (710 mg,
11.26 mmol), the reaction was stirred for 17 hours. The reac-
tion was concentrated. Purification on silica gel using a gra-
dient of ethyl acetate in hexane gave 1,1-dimethylethyl
4-(methyl(2-(4-phenoxyphenyl)ethyl)amino)-1-piperidin-
ecarboxylate.

[0620] C. In a similar manner as described above in Para-
graph A, a solution of 1,1-dimethylethyl 4-oxo-1-piperidin-
ecarboxylate (1 g, 4.5 mmol) and 4-(4-chlorophenoxy)aniline
(1 g, 5 mmol) in dichloromethane was stirred as acetic acid
(0.39 g, 6.5 mmol) was added. After minutes, sodium triac-
etoxyborohydride (2 g, 9.4 mmol) was added and the reaction
was stirred for 3 days. The reaction was treated with aqueous
sodium bicarbonate. The organic layer was washed with
water, dried, and concentrated. Purification by flash chroma-
tography on silica gel using a gradient of ethyl acetate in
hexane gave 1.3 g of 1,1-dimethylethyl 4-[[4-(4-chlorophe-
noxy )phenyl|amino]-1-piperidinecarboxylate.

Synthetic Preparation 14

Compound of Formula (T)

[0621] A solution of 1-Boc-2-aminomethylpiperidine (429
mg, 2 mmol) and methyl 4-formylbenzoate (329 mg, 2 mmol)
in dichloroethane (10 mL) was stirred as acetic acid (180 mg,
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3 mmol) and sodium triacetoxyborohydride (487 mg, 2.3
mmol) were added sequentially.

[0622] The reaction was stirred at ambient temperature for
17 hours. The reaction was poured into water and extracted
with methylene chloride (2x). The organic phase was dried
over sodium sulfate, filtered, and concentrated. Purification
on silica gel using a gradient of ethyl acetate in hexane gave
0.7 g of 1,1-dimethylethyl 2-((4-(methoxycarbonyl)phenyl-
methylamino)methyl)-1-piperidinecarboxylate.

Synthetic Preparation 15

Compound of Formula (U)

[0623] A. A solution of 1,1-dimethylethyl 2-((4-(methoxy-
carbonyl)phenylmethylamino)methyl)-1-piperidinecar-
boxylate (0.7 g, 2 mmol) in dichloroethane (10 mL) was
treated with acetic acid (180 mg, 3 mmol) and formaldehyde
(37% solution in water). After the addition of sodium triac-
etoxyborohydride (487 mg, 2.3 mmol) the reaction was
stirred for 3 days. The reaction was poured into water and
extracted with methylene chloride (2x). The organic phase
was dried over sodium sulfate, filtered, and concentrated.
Purification on silica gel using a gradient of ethyl acetate in
hexane gave 0.38 g of 1,1-dimethylethyl 2-(((4-(methoxycar-
bonyl)phenylmethyl)(methyl)amino)methyl)-1-piperidin-
ecarboxylate.

[0624] B. A solution of 1,1-dimethylethyl 2-(((4-(meth-
oxycarbonyl)phenylmethyl)(methyl )amino)methyl)piperi-
dine-1-carboxylate in dichloromethane (6 mL) was treated
with a solution of 4 N hydrochloric acid in dioxane (6 mL).
The reaction was stirred overnight. Solvent was removed
under reduced pressure and the product, methyl 4-((methyl
(piperidin-2-ylmethyl)amino)methyl)benzoate, was isolated
as the hydrochloride salt.

Synthetic Preparation 16

Compound of Formula (Ta)

[0625] A solution of 1,1-dimethylethyl 2-(aminomethyl)-
1-pyrrolidinecarboxylate (1000 mg, 5 mmol) and methyl
4-formylbenzoate (820 mg, 5 mmol) in dichloroethane was
stirred as acetic acid (450 mg, 7.5 mmol) and sodium triac-
etoxyborohydride (1271 mg, 6 mmol) were added sequen-
tially at ambient temperature. After stirring at ambient tem-
perature for 17 hours, treated with a saturated aqueous
solution of sodium bicarbonate and extracted with EtOAc.
The combined organic extracts were dried and concentrated.
Purification by flash chromatography afforded 1,1-dimethyl-
ethyl 2-[[[[4-(methoxycarbonyl)phenyl|methyl]amino]me-
thyl]-1-pyrrolidinecarboxylate (800 mg), ‘H NMR (CDCl,)
7.98 (d, 2H), 3.37 (d, 2H), 3.91 (s, 3H), 3.82 (s, 2H), 3.36 (m,
2H), 2.72 (m, 1H), 1.82 (m, 3H), 1.44 (m, 2H) ppm.

Synthetic Preparation 17

Compound of Formula (Ua)

[0626] A. A solution of 1,1-dimethylethyl 2-[[[[4-(meth-
oxycarbonyl)phenyl|methyl]amino]methyl]-1-pyrrolidin-

ecarboxylate in dichloroethane was stirred as acetic acid (400
mg, 6.65 mmol), formaldehyde (37% solution in water), and
sodium triacetoxyborohydride (1100 mg, 5.18 mmol) were
added sequentially. The reaction was stirred at ambient tem-
perature for 17 hours, treated with a saturated aqueous solu-



US 2013/0123243 Al

tion of sodium bicarbonate and extracted with EtOAc. The
combined organic layers were dried and concentrated. Puri-
fication by flash chromatography afforded 1,1-dimethylethyl
2-[[[[4-(methoxycarbonyl)phenyl methyl|methylamino me-
thyl]-1-pyrrolidinecarboxylate (670 mg).

[0627] B. A solution of 1,1-dimethylethyl 2-[[[[4-(meth-
oxycarbonyl)phenyl|methyl|methylamino|methyl]-1-pyrro-
lidinecarboxylate in dichloromethane was treated with 4 N
HCI (2 mL) and stirred at ambient temperature for 4 hours.
The reaction was concentrated to give methyl 4-[[methyl(2-
pyrrolidinylmethyl)amino|methyl|benzoate as a hydrochlo-
ride salt.

Synthetic Preparation 18

Compound of Formula (V)

[0628] A solution of 1,1-dimethyl (R)-2-(aminomethyl)
pyrrolidinecarboxylate (400 mg, 2 mmol) and 4-(4-bro-
mophenoxy)benzaldehyde (400 mg, 2 mmol) and 4-(4-bro-
mophenoxy)benzaldehyde (554 mg, 2 mmol) in
dichloroethane (10 mL) was stirred as acetic acid (180 mg, 3
mmol) and sodium triacetoxyborohydride (508 mg, 1.2
mmol) were added. The reaction was stirred for 17 hours. The
reaction was treated with a saturated aqueous solution of
sodium bicarbonate and extracted with ethyl acetate (2x). The
combined organic extracts were dried and concentrated. Puri-
fication by flash chromatography on silica gel using a mixture
of ethyl acetate in hexane gave 0.9 g of 1,1-dimethylethyl
2-[[[[4-(4-bromophenoxy)phenyl|methylJamino]methyl]-1-

pyrrolidinecarboxylate.

Synthetic Preparation 19

Compound of Formula (V)

[0629] A solution of 1,1-dimethyl (R)-2-(aminomethyl)
pyrrolidinecarboxylate (2 mmol) and 4-(4-2,2,3,3,3-pen-
tafluoropropoxy)benzaldehyde (2 mmol) in dichloroethane
(10 mL) is stirred, as acetic acid (3 mmol) and sodium triac-
etoxyborohydride (1.2 mmol) are added. The reaction is
stirred for 17 hours. The reaction is treated with a saturated
aqueous solution of sodium bicarbonate and extracted with
ethyl acetate (2x). The combined organic extracts are dried
and concentrated. Purification by flash chromatography on
silica gel using a mixture of ethyl acetate in hexane gives
1,1-dimethylethyl  2-[[[[4-(2,2,3,3,3-pentafluoropropoxy)
phenyl]methyl]amino Jmethyl]-1-pyrrolidinecarboxylate.

Synthetic Preparation 20

Compound of Formula (Y)

[0630] A solution of N-Boc nortropinone (0.73 g, 3.24
mmol) in a minimal amount of dichloromethane (1 mL.) was
treated with a solution of 4 M hydrochloric acid in dioxane
(3.2 mL, 12.8 mmol). After stirring for 2.5 days, the reaction
was complete by TLC analysis. Solvent was removed under
reduced pressure to give 0.52 g of 8-azabicyclo[3.2.1]octan-
3-one.

Synthetic Preparation 21

Compound of Formula (7)

[0631] A slurry of 8-azabicyclo[3.2.1]octan-3-one hydro-
chloride salt (0.52 g, 3.2 mmol) and methyl 4-(bromomethyl)
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benzoate (0.75 g, 3.3 mmol) in 30 mL of acetonitrile was
stirred as solid potassium carbonate (1.9 g, 13.6 mmol) was
added. After 4 days, the reaction was filtered. The filtrate was
concentrated. Purification by chromatography on silica gel
using hexane gave 0.66 g of methyl 4-[(3-0x0-8-azabicyclo
[3.2.1]oct-8-y)methyl]-benzoate.

Synthetic Preparation 22

Compound of Formula (CC)

[0632] A solution of 4-(chlorocarbonyl)phenyl acetate
(110 g, 553.87 mmol) in CH,Cl, (500 mL) was cooled in an
ice bath and treated with triethylamine (115 mL, 830 mmol,
1.5 equiv.) and 2,2-dimethoxyethanamine (63.36 mL, 581.56
mmol, 1.05 equiv.). The reaction mixture was allowed to
warm to ambient temperature and the reaction was followed
by TLC (CH,Cl,). The reaction mixture was concentrated
under reduced pressure, diluted with ethyl acetate and fil-
tered. The filtrate was washed with water. The aqueous layer
was extracted with ethyl acetate (2x). The combined organic
layers were washed with water, dilute mono-potassium phos-
phate (pH=5.4, pH of solution about 7), water, and brine,
dried, and concentrated to give 120 g (81% th.; 109% pract.)
ot 4-(2,2-dimethoxyethylcarbamoyl)phenyl acetate as a light
brown waxy solid with no further purification; 'H NMR
(CDCl,) 87.79 (d, 2H), 7.15 (d, 2H), 6.32 (br. t, 1H), 4.47 (t,
1H), 3.58 (d, 2H), 3.41 (s, 6H), 2.30 (s, 3H) ppm.

Synthetic Preparation 23

Compound of Formula (DD1)

[0633] In a similar manner as described in Pandit, C. R. et
al., “Preparation of 2-Substituted Oxazoles”, Synth. Com-
mun. 32, 2427-2432 (2002), 4-(2,2-dimethoxyethylcarbam-
oyl)phenyl acetate (43 g, 160.88 mmol) was stirred and
treated with Eaton’s reagent (380 ml; 7.7 wt. % phosphorus
pentoxide in methanesulfonic acid, Aldrich #38,081-4). After
15 minutes, the internal temperature of the reaction was
raised to about 130° C. and held for about 3 hours. The
reaction was followed by TL.C analysis (2:1 EtOAc:Hex) with
only a single new UV active spot observed. The reaction
mixture was allowed to cool to about 40° C. and was then
cooled in an ice bath to about 3° C. The reaction was poured
into 2 L, of ice water and extracted with ethyl acetate (1.4 L).
The organic layer was washed with water (1 L). The com-
bined aqueous layers were extracted with ethyl acetate (2x1
L). The combined organic layers were washed with water
(2x) and brine, dried, treated with silica gel and charcoal, and
concentrated. The residue was dissolved in methylene chlo-
ride and treated with hexane until a precipitate was seen. The
mixture was treated with charcoal, filtered, and concentrated
to give 53.3 g of 4-(oxazol-2-yl)phenyl methanesulfonate
(>100% th.; 90% pract.) which contained 1.2 equivalents of
methyl methanesulfonic acid; "H NMR (CDCl,) 8 8.07 (d,
2H),7.71(d, 1H),7.36(d, 2H), 7.22 (d, 1H), 3.16 (s, 3H) ppm.

Synthetic Preparation 24

Compound of Formula (DD2)

[0634] To a solution of 4-(oxazol-2-yl)phenyl methane-
sulfonate (11.2 g, 46.81 mmol) in THF (200 mL), a freshly
prepared aqueous solution of KOH (40 wt. %, 13.2 mL,, 93.6
mmol, 2 equiv.) was added. The reaction mixture was stirred
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at 80° C. for 4 hours and at ambient temperature overnight.
Another 2 equiv. of aqueous solution of KOH (40 wt. %, 13.2
ml, 93.6 mmol) was then added and the reaction mixture was
continuously stirred at 80° C. for 3 hours. After cooling, the
reaction mixture was cautiously brought to pH 5 with 1 M
aqueous HCL. The mixture was extracted with ethyl acetate.
The organic layer was washed with brine, dried over Na,SO,,
and concentrated under reduced pressure. Flashmaster chro-
matography on 50 g of silica gel using a gradient of 100%
CH,C1,—90% CH,C1,+10% methanol gave 4.25 g (56% th.;
38% pract.) of 4-(oxazol-2-yl)phenol; 'H NMR (CD,0D) §
7.86 (d, 1H), 7.84 (d, 2H), 7.20 (d, 1H), 6.88 (d, 2H) ppm.

Synthetic Preparation 25

Compound of Formula (EE)

[0635] A solution of 4-(2-oxazolyl)phenol (15.7 g, 97
mmol) in DMF (120 mL) was treated with cesium carbonate
(41 g, 126 mmol) and 4-fluorobenzaldehyde (13.3 g, 107
mmol). The reaction was heated at 110° C. for 2.5 hours. The
reaction mixture was cooled and poured onto a mixture of ice
and water. The product was isolated by extraction with meth-
ylene chloride (3x). The combined organic layers were
washed with water and brine, dried, and concentrated. The
residue was recrystallized from aqueous ethanol to give 19.7
g of 4-[4-(2-oxazolyl)phenoxy]-benzaldehyde.

Synthetic Preparation 26

Compound of Formula (GG)

[0636] A solution of N-Boc nortropinone (2.4 g, 10.9
mmol) and methyl 4-aminomethylbenzoate (1.6 g, 10.9
mmol) in dichloroethane (20 ml.) was stirred as acetic acid
(0.85 g, 14.2 mmol) was added. After 1 hour, sodium triac-
etoxyborohydride (2.7 g, 13.1 mmol) was added and the
reaction was stirred for 17 hours. The reaction was treated
with a saturated aqueous solution of sodium bicarbonate and
extracted with ethyl acetate (2x). The combined organic
extracts were dried and concentrated. Purification by flash
chromatography on silica gel using a gradient of ethyl acetate
in hexane gave 3.6 g of 1,1-dimethylethyl 3-[[[4-(methoxy-
carbonyl)phenyl|methyl]amino]-8-azabicyclo[3.2.1]octane-
8-carboxylate.

Synthetic Preparation 27

Compound of Formula (HH)

[0637] A solution of 1,1-dimethylethyl 3-[[[4-(methoxy-
carbonyl)phenyl|methyl]amino]-8-azabicyclo[3.2.1]octane-

8-carboxylate (2.1 g, 5.7 mmol) and formaldehyde (1 mL of
37% solution in water) in dichloroethane (20 ml.) was stirred
as acetic acid (0.37 g, 6.9 mmol) and sodium triacetoxyboro-
hydride (1.7 g, 8 mmol) were added. The reaction was stirred
for 17 hours. The reaction was treated with a saturated aque-
ous solution of sodium bicarbonate and extracted with ethyl
acetate (2x). The combined organic extracts were dried and
concentrated. Purification by flash chromatography on silica
gel using a gradient of ethyl acetate in hexane gave 1.7 g of
1,1-dimethylethyl 3-[[[4-(methoxycarbonyl)phenyl|methyl]
methylamino]-8-azabicyclo[3.2.1]octane-8-carboxylate.
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Synthetic Preparation 28

Compound of Formula (JJ)

[0638] 1,1-Dimethylethyl 3-[[[4-(methoxycarbonyl)phe-
nyl]methyl|methylamino]-8-azabicyclo[3.2.1]octane-8-car-
boxylate (1.7 g, 4.4 mmol) in a solution of 4 N hydrochloric
acid in dioxane (10 mL) was stirred overnight. Solvent was
removed under reduced pressure and methyl 4-[[(8-azabicy-
clo[3.2.1]oct-3-y)methylamino]-methyl|benzoate (0.8 g)
was isolated as the hydrochloride salt.

Synthetic Preparation 29

Compound of Formula (K)

[0639] A. A solution of 2-aminoacetaldehyde dimethylac-
etal (12.3 mL, 112 mmol) in a mixture of acetone (50 mL) and
aqueous potassium bicarbonate (12 g, 122 mmolin 110 mL of
water) was stirred and cooled to -5° C., as a solution of
4-iodobenzoyl chloride (25 g, 94 mmol) was added dropwise.
The cooling bath was removed and the reaction stirred for 3
hours. The reaction was concentrated and diluted with water.
The resulting solid was isolated by filtration and dried to give
30.5 g of N-(2,2-dimethoxyethyl)-4-iodobenzamide, ‘H
NMR (400 MHz, CDCl;) 8 7.78 (d, 2H), 7.46 (d, 2H), 6.34 (s,
1H), 4.44 (t, 1H), 3.58 (t, 2H), 3.42 (s, 6H) ppm.

[0640] B. A solution of N-(2,2-dimethoxyethyl)-4-iodo-
benzamide (10 g, 30 mmol) in Eaton’s reagent (100 mL) was
heated at 135° C. for 17 hours. The reaction was allowed to
cool and poured into ice water. The brown solid was isolated
by filtration. Purification on silica gel eluting with dichlo-
romethane gave 6.7 g of 2-(4-lodophenyl)oxazole, "H NMR
(400 MHz, CDCl,) 8 7.79 (q, 4H), 7.72 (s, 1H), 7.27 (s, 1H).
[0641] C A Schlenk Flask was charged with tetrakis(triph-
enylphosphine)palladium(0) (0.42 g, 0.37 mmol), nitrogen,
THF (20 ML), 2-(4-iodophenyl)oxazole (1 g, 3.7 mmol), and
4-methoxybenzyl zinc chloride (0.5 M in THF, 9.6 mL, 4.8
mmol). After 3 hours, the filtrate was concentrated. The
resulting solid was treated with a mixture of ethyl acetate and
a dilute aqueous ammonium chloride solution. The mixture
was filtered and the organic layer was dried and concentrated.
Purification on silica gel using a gradient of dichloromethane
in hexane gave 0.8 g of 2-[4-[(4-methoxyphenyl)methyl|phe-
nyl]oxazole, "H NMR (400 MHz, CDCl,) 8 7.97 (d, 2H), 7.68
(s, 1H), 7.27 (d, 2H), 7.22 (s, 1H), 7.13 (d, 2H), 6.82 (d, 2H),
3.96 (s, 2H), 3.78 (s, 3H).

[0642] D. A solution of 2-[4-[(4-methoxyphenyl)methyl]
phenyljoxazole (0.4 g, 1.5 mmol) in dichloromethane (15
ml.) was stirred and cooled to -78° C. as a solution of boron-
tribromide in dichloromethane (1 N, 15 mL, 15 mmol) was
added over 5 minutes. The cooling bath was removed and the
reaction was allowed to warm to ambient temperature over 3
days. The reaction was diluted with methanol and concen-
trated, repeat twice. Purification on silica gel using a gradient
of ethyl acetate in dichloromethane and hexane gave 0.22 g of
4-[[4-(2-oxazolyl)phenyl]methyl|phenol, 'H NMR (400
MHz, DMSO-d,) 8 9.19 (s, 1H), 8.17 (s, 1H), 7.88 (s, 2H),
7.35(d, 2H), 7.02 (s, 2H), 6.66 (d, 2H), 3.84 (s, 2H).

[0643] E. A solution of 4-[[4-(2-0xazol yl)phenyl|methyl]
phenol (2.2 g, 8.75 mmol) and 2-chloroethylbromide (10 g,
70 mmol) in acetonitrile as stirred as cesium carbonate (22.8
g, 70 mmol) was added. The reaction was heated at reflux for
3 days. The reaction was diluted with water. The product,
2-[4-[[4-(2-chloroethoxy )phenyl Jmethyl |phenyl|oxazole



US 2013/0123243 Al

(2.7 g), was isolated by filtration, 'H NMR (400 MHz,
CDCl,) 9 7.97 (d, 2H), 7.68 (s, 1H), 7.35 (m, 2H), 7.21 (s,
1H),7.13 (d, 2H), 6.82 (d, 2H), 4.22 (1, 2H), 3.96 (s, 2H), 3.79
(t, 2H).

Synthetic Preparation 30

Compound of Formula (1)

[0644] A solution of 2-[4-[[4-(2-chloroethoxy)phenyl|me-
thyl]phenyl]oxazole (1.7 g, 4.4 mmol) in 2-butanone (18 mL.)
was stirred as sodium iodide (7 g, 44 mmol) was added. The
reaction was heated at reflux for 2 days. The reaction was
concentrated. The residue was dissolved in ethyl acetate and
washed with water. The combined organic layers were dried
and concentrated. The residue was recrystallized from metha-
nol to give 1.4 g of 2-[4-[[4-(2-iodoethoxy)phenyl |methyl]
phenyl]oxazole, 'H NMR (400 MHz, CDCl,) 8 7.97 (d, 2H),
7.68 (s, 1H), 7.27 (d, 2H), 7.21 (s, 1H), 7.13 (d, 2H), 6.82 (d,
2H), 4.22 (t, 2H), 3.96 (s, 2H), 3.39 (1, 2H).

Synthetic Example 1

Compounds of Formula (Ia)

[0645] A. 4-[4-(2-oxazolyl)phenoxy|benzaldehyde (10.2
g, 38.5 mmol) and methyl 4-[[(1S,4S)-2,5-diazabicyclo[2.2.
1]hept-2-yl]methyl]benzoate (9.9 g, 40.4 mmol, 1.05 equiv.)
were dissolved in dichloroethane (200 mL). After 75 minutes,
sodium triacetoxyborohydride (9.8 g, 46.1 mmol, 1.2 equiv.)
was added. The reaction mixture was stirred overnight at
ambient temperature. Then, 1N NaOH was added. The reac-
tion mixture was separated and the aqueous layer was
extracted with CH,Cl,. The combined organic layers were
washed with 0.5 M H,SO,, and MeOH was added to the
mixture until the precipitated gummy solid dissolved. The
layers were separated and the aqueous layer was cooled to -5
C and saturated K,CO; was added slowly enough to keep the
temperature below 0 C to prevent ester hydrolysis. Once the
pH was 11, the solution was extracted with EtOAc (2x), and
the combined EtOAc fractions were dried and concentrated to
give 19.0 g (100%) of methyl 4-[[(1S,4S)-5-[[4-[4-(2-0%-
azolyl)phenoxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1]
hept-2-yl|methyl]benzoate as the free base, which was 98%
pure by HPLC; 'H NMR (300 MHz, CDCI,) 8 8.02 (d, 2H),
8.02 (d, 2H), 7.69 (d, 1H), 7.47 (d, 2H), 7.40 (d, 2H), 7.22 (d,
1H),7.08 (d,2H),7.05 (d,2H),3.92 (s, 3H), 3.84 (d, 1H),3.78
(d, 1H),3.77 (d, 1H), 3.71 (d, 1H), 3.35 (s, 1H), 3.31 (s, 1H),
2.89 (d, 1H), 2.88 (d, 1H), 2.71 (dd, 1H), 2.70 (dd, 1H), 1.79
(s, 2H) ppm.

[0646] B. Methyl 4-[[(1S,4S)-5-[[4-[4-(2-0xazolyl)phe-
noxy |phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|me-
thyl]benzoate (21.0 g, 42.4 mmol) was dissolved in MeOH
(200 mL) and THF (200 mL) and aqueous NaOH (1 M, 200
ml, 5 equiv.) was added. The reaction mixture was stirred
overnight at ambient temperature, and then adjusted to pH 8
with 6 M HCI. The solution was concentrated under reduced
pressure. The residue was diluted with water and extracted
with 5% MeOH/CH,Cl, (2x). The combined organic layers
were concentrated under reduced pressure. The resulting
solid was redissolved in 3/1 MeOH/water and concentrated
under reduced pressure to remove the residual CH,Cl,. This
procedure gave 18.2 g (89%) of the pure product, 4-[[(1S,4S)-
5-[[4-[4-(2-oxazolyl)phenoxy |phenylmethyl]-2,5-diazabi-
cyclo[2.2.1]hept-2-yl|methyl|benzoic acid, with 0.5 eq
water; "H NMR (300 MHz, CD,0D) 8 8.00 (d, 2H), 7.96 (d,
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1H), 7.93 (d, 2H), 7.45 (d, 2H), 7.40 (d, 2H), 7.27 (d, 1H),
7.08 (d, 2H), 7.06 (d, 2H), 3.93 (d, 1H), 3.89 (d, 1H), 3.83 (d,
1H),3.80(d, 1H), 3.53 (s, 2H), 3.06 (d, 1H), 3.04 (d, 1H), 2.80
(dd, 2H), 1.93 (s, 2H) ppm.

Synthetic Example 2

Compounds of Formula (Ial) and (Ia)

[0647] A mixture of hexahydro-1H-1,4-diazepine (3.44 g,
34.4 mmol) and 1-(chloromethyl)-4-(benzyloxy)benzene
(2.0 g, 8.6 mmol) was treated with triethylamine (4.8 ml, 34.4
mmol) in 100 mL tetrahydrofuran and heated at reflux for 4 h.
After cooling, the mixture was treated with saturated sodium
bicarbonate solution. The mixture was extracted with ethyl
acetate. The combined organic layer was washed with brine,
dried over sodium sulfate, and concentrated under reduced
pressure. Flash chromatography gave 2.0 g of hexahydro-1-
[[4-(phenylmethoxy)phenyl|methyl]-1H-1,4-diazepine; 'H
NMR (300 MHz, CDCl,) 8 7.44 (d, 2H), 7.39 (dd, 2H), 7.32
(dd, 1H),7.26 (d, 2H), 6.93 (d, 2H), 5.05 (s, 2H), 3.60 (s, 2H),
2.96 (m, 2H), 2.89 (m, 2H), 2.68 (m, 2H), 2.65 (m, 2H), 1.75
(m, 2H) ppm.

Synthetic Example 3

Compound of Formula (Ia)

[0648] A solution of methyl 4-[[hexahydro-4-[(4-phenox-
yphenyl)methyl]-1H-1,4-diazepin-1-yl|methyl]|benzoate
(260 mg, 0.60 mmol) in tetrahydrofuran (6 mL) was cau-
tiously added to lithium alanate (45.5 mg, 1.2 mmol) in tet-
rahydrofuran (12 mL) at 0° C. The reaction was stirred over-
night at ambient temperature. The mixture was treated with
saturated sodium bicarbonate solution and extracted with
ethyl acetate. The organic layer was washed with brine, dried
over sodium sulfate, and concentrated under reduced pres-
sure. Flash chromatography gave 190 mg of [4-[[hexahydro-
4-[(4-phenoxyphenyl)methyl]-1H-1,4-diazepin-1-yl|me-
thyl]phenyl]methanol; 'H NMR (300 MHz, CDCl,) & 7.33
(m, 4H), 7.33 (dd, 2H), 7.29 (d, 2H), 7.09 (dd, 1H), 7.00 (d,
2H), 6.95 (d, 2H), 4.68 (s, 2H), 3.64 (s, 2H), 3.61 (s, 2H), 2.73
(m, 4H), 2.67 (s, 4H), 1.80 (m, 2H) ppm.

Synthetic Example 4

Compounds of Formula (Ia)

[0649] A. A solution of hexahydro-1-[[4-(phenylmethoxy)
phenyl]methyl]-1H-1,4-diazepine (150 mg, 0.506 mmol) and
methyl 3-bromopropanoate (0.22 mL., 2.0 mmol) in THF (6
ml) was treated with triethylamine (0.28 mL, 2 mmol) and
the reaction was heated at reflux for 4 hours. The reaction was
allowed to cool and treated with an aqueous bicarbonate
solution. The combined ethyl acetate extracts were washed
with water, dried and concentrated to give 0.1 g of methyl
hexahydro-4-[[4-(phenylmethoxy)phenyl|methyl]-1H-1,4-
diazepine-1-propanoate; "H NMR (300 MHz, CDCl,) 8 7.44
(d, 2H), 7.39 (dd, 2H), 7.32 (dd, 1H), 7.24 (d, 2H), 6.93 (d,
2H), 5.05 (s, 2H), 3.67 (s, 3H), 3.56 (s, 2H), 2.85 (t, 2H), 2.48
(t, 2H), 2.77-2.58 (m, 8H), 1.77 (m, 2H) ppm.

[0650] B. A solution of methyl hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepine-1-propanoate
(0.1 g, 0.27 mmol) in methanol (2 ml) was treated with
aqueous sodium hydroxide (2M, 1 mL). After 2 hours at
ambient temperature, the reaction was diluted with water,
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neutralized with 1 N hydrochloric acid, and extracted with
n-butanol. The combined extracts were dried and concen-
trated to give 0.1 g of hexahydro-4-[[4-(phenylmethoxy)phe-
nyllmethyl]-1H-1,4-diazepine-1-propanoic acid; 'H NMR
(300 MHz, CD,0D) § 7.41 (d, 2H), 7.36 (dd, 2H), 7.34 (d,
2H), 7.29 (dd, 1H), 6.98 (d, 2H), 5.05 (s, 2H), 3.81 (s, 2H),
3.25 (m, 2H), 3.23 (m, 2H), 3.20 (t, 2H), 3.00 (m, 2H), 2.91
(m, 2H), 2.56 (t, 2H), 2.02 (m, 2H) ppm.

[0651] C. In a manner similar as described above in Para-
graph A, asolution of hexahydro-1-[[4-(phenylmethoxy)phe-
nyl]methyl]-1H-1,4-diazepine (150 mg, 0.506 mmol) and
methyl 4-bromobutanoate (0.29 mL., 2.0 mmol) in THF (6
ml) was treated with triethylamine (0.28 mL, 2 mmol) and
the reaction was heated at reflux for 4 hours. The reaction was
allowed to cool and treated with an aqueous bicarbonate
solution. The combined ethyl acetate extracts were washed
with water, dried and concentrated to give 0.16 g of methyl
hexahydro-4-[[4-(phenylmethoxy)phenyl|methyl]-1H-1,4-
diazepine-1-butanoate.

[0652] D. In a manner similar as described above in Para-
graph B, a solution of methyl 4-(4-(4-(benzyloxy)benzyl)-
hexahydro-1H-diazepin-1-yl)butanoate (0.16 g, 0.4 mmol) in
methanol (2 mL) was treated with aqueous sodium hydroxide
(2M, 1 mL). After 2 hours at ambient temperature, the reac-
tion was diluted with water, neutralized with 1 N hydrochloric
acid, and extracted with n-butanol. The combined extracts
were dried and concentrated to give 0.13 g of hexahydro-4-
[[4-(phenylmethoxy ))phenyl|methyl]-1H-1,4-diazepine-1-
butanoic acid; 'H NMR (300 MHz, CD,0D) § 7.41 (d, 2H),
7.35 (dd, 2H), 7.30 (d, 2H), 7.28 (dd, 1H), 6.96 (d, 2H), 5.03
(s, 2H),3.69 (s, 2H), 3.26 (m, 2H), 3.19 (m, 2H), 3.04 (t, 2H),
2.89 (m, 2H), 2.81 (m, 2H), 2.40 (t, 2H), 2.01 (m, 2H), 1.86
(m, 2H) ppm.

Synthetic Example 5

Compounds of Formula (Ic)

[0653] A mixture of methyl 4-[(hexahydro-1H-diazepin-1-
yDmethyl|benzoate (109 mg, 0.44 mmol) and 1-(2-iodoet-
hoxy)-4-(benzyl)benzene (120 mg, 0.44 mmol) in THF (4
ml.) was treated with triethylamine (112 pl, 0.80 mmol) and
heated at reflux for 5 hours. After cooling, the mixture was
treated with saturated sodium bicarbonate solution. The mix-
ture was extracted with ethyl acetate. The organic layer was
washed with brine, dried over sodium sulfate, and concen-
trated under reduced pressure. Flash chromatography gave 55
mg of methyl 4-[[hexahydro-4-[2-[4-(phenylmethyl)phe-
noxy |ethyl]-1H-1,4-diazepin-1-yl|methyl|benzoate; 'H
NMR (300 MHz, CDCl,) 8 7.98 (d, 2H), 7.42 (d, 2H), 7.28
(dd, 2H), 7.17 (d, 2H), 7.18 (dd, 1H), 7.09 (d, 2H), 6.82 (d,
2H), 4.05 (1, 2H), 3.92 (s, 2H), 3.91 (s, 3H), 3.69 (s, 2H), 2.97
(t, 2H), 2.88 (m, 2H), 2.84 (m, 2H), 2.69 (m, 4H), 1.81 (m,
2H) ppm.

[0654] B. A solution of methyl 4-[[hexahydro-4-[2-[4-
(phenylmethyl)phenoxy |ethyl]-1H-1,4-diazepin-1-yl]me-
thyl]benzoate (55 mg, 0.12 mmol) in methanol (4 mL) was
stirred as a solution of aqueous sodium hydroxide (0.60 mL,
2 M) was added. The reaction was stirred for 17 hours at
ambient temperature. The reaction was concentrated under
reduced pressure. The residue was diluted with water,
adjusted to pH 8 with 1 M aqueous hydrochloric acid, and
extracted with butanol. The combined organic layers were
concentrated under reduced pressure. Flash chromatography
gave 46 mg of 4-[[hexahydro-4-[2-[4-(phenylmethyl)phe-
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noxy|ethyl]-1H-1,4-diazepin-1-ylJmethyl]benzoic acid; ‘H
NMR (300 MHz, CD,0D) § 7.94 (d, 2H), 7.36 (d, 2H), 7.21
(dd, 2H), 7.13 (d, 2H), 7.12 (dd, 1H), 7.07 (d, 2H), 6.82 (d,
2H), 4.08 (t, 2H), 3.82 (s, 2H), 3.75 (s, 2H), 3.05 (t, 2H), 2.99
(m, 4H), 2.81 (m, 2H), 2.80 (m, 2H), 1.88 (m, 2H) ppm.

Synthetic Example 6

Compound of Formula (Id)

[0655] A. A solution of 4-[4-(2-oxazolyl)phenoxy |benzal-
dehyde (100 mg, 0.38 mmol) and methyl 4-[ (methyl(2-(me-
thylamino)ethyl)amino)methyl|benzoate (90 mg, 0.38
mmol) in dichloromethane (4 mL.) was stirred for 15 minutes
before the addition of sodium triacetoxyborohydride (160
mg, 76 mmol). The reaction mixture was stirred overnight at
ambient temperature. Saturated sodium bicarbonate solution
was then added. The mixture was stirred for 30 minutes and
then extracted with dichloromethane. The combined organic
layers were washed with water, dried over sodium sulfate, and
concentrated under reduced pressure. Flash chromatography
gave 120 mg of methyl 4-[[methyl[2-[methyl[[4-[4-(2-0%-
azolyl)phenoxy |phenyl|methyl|amino]ethyl|amino |methyl]
benzoate; 'H NMR (300 MHz, CDC,) d 7.99 (d, 2H), 7.97
(d, 2H), 7.68 (d, 1H), 7.38 (d, 2H), 7.29 (d, 2H), 7.20 (d, 1H),
7.03 (d, 2H), 6.99 (d, 2H), 3.89 (s, 3H), 3.56 (s, 2H), 3.49 (s,
2H), 2.56 (m, 4H), 2.22 (s, 3H), 2.21 (s, 3H) ppm.

[0656] B. Methyl 4-[[methyl[2-[methyl[[4-[4-(2-0xazolyl)
phenoxy|phenyl|methylJamino]-ethyl]amino|methyl]|ben-
zoate (120 mg 0.25 mmol) was stirred with aqueous sodium
hydroxide solution (1.25 mL, 2 M) in methanol (3 mL) over-
night at ambient temperature, and then concentrated under
reduced pressure. The residue was diluted with water,
adjusted to pH 8 with 1 M aqueous hydrochloric acid, and
extracted with butanol. The combined organic layers were
concentrated under reduced pressure. Flash chromatography
gave 41 mg of 4-[[methyl[2-[methyl[[4-[4-(2-0xazolyl)phe-
noxy |phenyl|methylamino]ethyl]amino Jmethyl|benzoic
acid; 'H NMR (300 MHz, CD,0D) 8 7.98 (d, 2H), 7.96 (d,
2H), 7.95 (d, 1H), 7.41 (d, 2H), 7.38 (d, 2H), 7.26 (d, 1H),
7.06 (d, 4H), 3.80 (s, 2H), 3.78 (s, 2H), 2.86 (m, 4H), 2.40 (s,
3H), 2.39 (s, 3H) ppm.

Synthetic Example 7

Compounds of Formula (Ie)

[0657] A. A solution of 1,1-dimethylethyl 4-(methyl(2-(4-
phenoxyphenyl)ethyl)amino)-1-piperidinecarboxylate (290
mg, 0.71 mmol) in dichloroethane was added a solution of
hydrogen chloride in dioxane (4N). The reaction was stirred
at ambient temperature for 4 hours. The reaction mixture was
concentrated to dryness to give N-methyl-N-[2-(4-phenox-
yphenyl)ethyl]-4-piperidinamine.

[0658] B. A solution of N-methyl-N-[2-(4-phenoxyphenyl)
ethyl]-4-piperidinamine (about 0.7 mmol) in DMF (5§ mL)
and diisopropylethylamine (5 mL) was stirred as methyl
4-(bromomethyl)benzoate (163 mg, 0.71 mmol) was added.
The reaction was stirred for 54 hours at ambient temperature.
The reaction was diluted with ethyl acetate, washed with
brine, dried, and concentrated to give methyl 4-[[4-[methyl
[2-(4-phenoxyphenyl)ethyl]amino]-1-piperidinyl|methyl]
benzoate; 'H NMR (CDCl,) 7.76 (d, 2H), 7.37 (d, 2H), 7.28
(td, 2H), 7.14 (d, 2H), 7.06 (dt, 1H), 6.95 (dt, 2H), 6.92 (dd,
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2H), 3.84 (s, 3H), 3.55 (s, 2H), 2.87 (m, 2H), 2.71 (m, 3H),
2.51 (m, 1H), 2.01 (s, 3H), 1.98 (m, 2H), 1.76 (m, 2H), 1.62
(m, 2H) ppm.

[0659] C. A solution of methyl 4-[[4-[methyl[2-(4-phenox-
yphenyl)ethyl]amino]-1-piperidinyl|methyl]benzoate (about
0.71 mmol) in aqueous THF was treated with an aqueous
solution of lithium hydroxide. The reaction was acidified with
TFA. Purification by preparatory HPLC gave 40 mg of 4-[[4-
[methyl[2-(4-phenoxyphenyl)ethyl|amino]-1-piperidinyl]
methyl]benzoic acid; "H NMR (400 MHz, DMSO-dy) 8 7.95
(d, 2H), 7.56 (dbr, 2H), 7.32 (ddd, 2H), 7.26 (d, 2H), 7.07 (t,
1H), 6.88-6.96 (m, 4H), 4.27 (br, 2H), 3.25 (br, 3H), 2.86 (br,
4H), 2.72 (s, 3H), 2.14 (br, 2H) 1.85 (br, 2H) ppm.

[0660] D. In a similar manner as described above in Para-
graph A, a solution of 1,1-dimethylethyl 4-[[4-(4-chlorophe-
noxy )phenyl|amino]-1-piperidinecarboxylate (1.34 g, 3.3
mmol) in dichloromethane (10 mL.) was stirred as a solution
of'4 M hydrochloric acid in dioxane (3.3 mL, 13.3 mmol) was
added. The reaction was stirred for 17 hours. Solvent was
removed to yield 1.14 g of N-[4-(4-chlorophenoxy )phenyl]-
4-piperidinamine hydrochloride salt.

[0661] E. A slurry of N-[4-(4-chlorophenoxy)phenyl]-4-
piperidinamine, hydrochloride salt (0.3 g, 0.8 mmol) in aceto-
nitrile (9 mL) was stirred as methyl 4-(2-bromoethyl)ben-
zoate (0.2 g, 0.8 mmol), potassium carbonate (0.34 g, 2.5
mmol), and potassium iodide (19 mg, 0.11 mmol) were added
sequentially. The reaction was heated at reflux for 2 days. The
cooled reaction mixture was filtered and concentrated. Puri-
fication by reverse phase preparative HPLC using a gradient
of'acetonitrile in water (plus 0.1% TFA) gave 0.13 g of methyl
4-[2-[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-piperidinyl]
ethyl|benzoate trifluoroacetic acid salt.

[0662] F. A solution of methyl 4-[2-[4-[[4-(4-chlorophe-
noxy ))phenyl|amino]-1-piperidinyl]ethyl|benzoate triffuoro-
acetic acid salt (0.13 g, 0.18 mmol) in THF (4 mlL) and
methanol was stirred as an aqueous solution of lithium
hydroxide (84 mg, 2 mmol) in 4 mL of water was added. The
reaction was stirred for 17 hours and acidified with TFA.
Purification by reverse phase preparative HPLC using a gra-
dient of acetonitrile in water (plus 0.1% TFA) gave 66 mg of
4-[2-[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-piperidinyl]
ethyl]benzoic acid; 'H NMR (400 MHz, DMSO-d,) & 7.85
(d, 2H), 7.44 (d, 2H), 7.35 (d, 2H), 6.86 (d, 4H), 6.64 (d, 2H),
3.62 (dbr, 2H), 3.37 (m, 3H), 3.08 (m, 4H), 2.14 (dbr, 2H),
1.56 (gbr, 2H) ppm.

Synthetic Example 8

Compounds of Formula (If)

[0663] A slurry of methyl 4-((methyl(piperidin-2-ylm-
ethyl)amino)methyl)benzoate hydrochloride salt (200 mg,
0.58 mmol) in dichloroethane (6 mL.) was stirred as diisopro-
pylethylamine (225 mg, 1.74 mmol) was added. After 30
minutes, 4-(4-bromophenoxy)benzaldehyde (160 mg, 0.58
mmol) was added to the reaction mixture. After minutes, solid
triacetoxyborohydride (147 mg, 0.7 mmol) was added and the
reaction was stirred for 17 hours. Solvent was removed under
reduced pressure. The residue was dissolved in a mixture of
THF and methanol and treated with lithium hydroxide to give
a basic solution. The reaction was stirred for 17 hours, con-
centrated to dryness, and purified by reverse phase prepara-
tive HPL.C using a gradient of acetonitrile in water containing
0.1% TFA. Relevant fractions were combined to give 40 mg
of 4-[[[[(RS)-1-[[4-(4-bromophenoxy )phenyl |methyl]-2-pi-
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peridinyl|methylJmethylaminomethyl|benzoic acid; '"NMR
(400 MHz, DMSO-d,) 8 7.93 (d, 2H), 7.57 (d, 2H), 7.52 (m,
4H),7.06 (d, 2H), 6.96 (d, 2H), 4.61 (dbr, 2H), 4.18 (dbr, 2H),
3.24 (m, 1H), 2.34 (s, 3H), 2.00 (m, 1H), 1.63 (m, SH) ppm.

Synthetic Example 9

Compounds of Formula (Ig)

[0664] A. A solution of methyl 4-[[methyl(2-pyrrolidinyl-
methyl)amino|methyl|benzoate hydrochloride salt (310 mg,
1.04 mmol) and 4-(4-bromophenoxy)benzaldehyde (301 mg,
1.1 mmol) in dichloroethane was stirred as diisopropylethy-
lamine (DIEA, 1 mL) and sodium triacetoxyborohydride
(286 mg, 1.35 mmol) were added sequentially at ambient
temperature. After stirring at ambient temperature for 17
hours, the reaction mixture was treated with a saturated aque-
ous solution of sodium bicarbonate and extracted with
EtOAc. The combined organic layers were dried and concen-
trated. Purification by flash chromatography afforded methyl
4-[[[[(R)-1-[[4-(4-bromophenoxy )phenyl|methyl]-2-pyrro-
lidinyl|methyl|methylamino |methyl|benzoate (510 mg,
94%); "NMR (400 MHz, DMSO-d,) § 7.98 (d, 2H), 7.42 (dd,
2H),7.24 (d,2H), 6.91 (d,2H), 6.83 (d, 2H), 3.82 (s, 3H), 4.16
(d, 1H), 3.55 (dd, 2H), 3.23 (d, 1H), 2.90 (m, 1H), 2.42 (m,
1H), 2.55 (dd, 1H), 2.38 (dd, 1H), 2.11 (s, 3H), 2.17 (m, 1H),
1.99 (m, 1H), 1.63 (m, 3H) ppm.

[0665] B. A solution of methyl 4-[[[[(R)-1-[[4-(4-bro-
mophenoxy)phenyl]methyl]-2-pyrrolidinylmethyl|methy-
lamino |methyl]benzoate (510 mg, 0.98 mmol) in THF (10
ml) and MeOH (10 mL) was stirred as lithium hydroxide
(400 mg) in water was added. The reaction mixture was
stirred at ambient temperature for 3 days. The reaction mix-
ture was neutralized with 1 N HCl and concentrated. Purifi-
cation by reverse phase preparative chromatography afforded
4-[[[[(R)-1-[[4-(4-bromophenoxy )phenyl|methyl]-2-pyrro-
lidinyl|methyl|methylamino Jmethyl]benzoic acid as a TFA
salt (400 mg); 'H NMR (400 MHz, DMSO-d,) 8 7.95 (d, 2H),
7.57 (m, 4H), 7.16 (d, 2H), 6.94 (d, 2H), 4.23 (m, 1H), 3.39
(m, 4H), 3.27 (m, 2H), 2.32 (m, 1H), 2.21 (s, 3H), 1.82 (m,
4H), 1.23 (m, 2H) ppm.

Synthetic Example 10

Compounds of Formula (Th1)

[0666] A. A solution of 1,1-dimethylethyl 2-[[[[4-(4-bro-
mophenoxy )phenyl|methyl]amino]-methyl]-1-pyrrolidin-
ecarboxylate (900 mg, 1.9 mmol) in dichloroethane (10 mL)
was stirred as acetic acid (180 mg, 3 mmol), formaldehyde
(37% solution in water) and sodium triacetoxyborohydride
(508 mg, 2.4 mmol) were added. The reaction was stirred for
17 hours. The reaction was treated with a saturated aqueous
solution of sodium bicarbonate and extracted with ethyl
acetate (2x). The combined organic extracts were dried and
concentrated. Purification by flash chromatography on silica
gel using a mixture of ethyl acetate in hexane gave 0.67 g of
1,1-dimethylethyl (R)-2-[[methy][[4-(4-bromophenoxy)
phenyl]methyl]amino]methyl]-1-pyrrolidinecarboxylate.
[0667] B. A solution of 1,1-dimethylethyl (R)-2-[[methyl
[[4-(4-bromophenoxy)phenyl|methyl]amino|methyl]-1-pyr-
rolidinecarboxylate (670 mg, 1.8 mmol) in a solution of 4 N
hydrochloric acid in dioxane (6 mL) was stirred overnight.
Solvent was removed under reduced pressure and 870 mg of
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(R)—N-[[4-(4-bromophenoxy )phenyl |methyl]-N-methyl-2-
pyrrolidinemethanamine was isolated as the hydrochloride
salt.

Synthetic Example 11

Compounds of Formula (Th)

[0668] A. A solution of (R)—N-[[4-(4-bromophenoxy)
phenyl]methyl]-N-methyl-2-pyrrolidinemethanamine
hydrochloride salt (0.87 g, 2 mmol) and methyl 4-formylben-
zoate (346 mg, 2.11 mmol) in dichloroethane (20 mL) was
stirred as diisopropylethylamine (0.12 ml, 3 mmol) and
sodium triacetoxyborohydride (536 mg, 2.53 mmol) were
added sequentially. The reaction was stirred at ambient tem-
perature overnight. The reaction was treated with a saturated
aqueous solution of sodium bicarbonate and extracted with
ethyl acetate (2x). The combined organic extracts were dried
and concentrated. Purification by flash chromatography on
silica gel gave 0.9 g of methyl 4-[[(R)-2-[[[[4-(4-bromophe-
noxy ))phenyl |methyl|methyl-amino Jmethyl]-1-pyrrolidinyl]
methyl]benzoate.

[0669] B. A solution of methyl 4-[[(R)-2-[[[[4-(4-bro-
mophenoxy)phenyl|methyl|methylaminomethyl]-1-pyrro-
lidinyl|methyl]benzoate in a mixture of THF and methanol
and treated with an aqueous solution of lithium hydroxide
(400 mg). The reaction was stirred for 3 days. After acidifi-
cation with 1 N hydrochloric acid, purification by reverse
phase preparative HPLC using a gradient of acetonitrile in
water containing 0.1% TFA give 270 mg of 4-[[(R)-2-[[[[4-
(4-bromophenoxy)phenyl|methyl|methylaminomethyl]-1-
pyrrolidinyllmethyl|benzoic acid; 'NMR (400 MHz,
DMSO-d,) 8 7.98 (d, 2H), 7.61 (d, 2H), 7.54 (d, 2H), 7.40 (d,
2H), 7.07 (d, 2H), 6.96 (d, 2H), 4.46 (m, 1H), 4.17 (dbr, 1H),
3.18 (m, 4H), 3.02 (m, 2H), 2.37 (sbr, 3H), 2.25 (m, 1H), 1.82
(m, 4H), 1.21 (m, 2H) ppm.

Synthetic Example 12

Compound of Formula (Ii)

[0670] A. A solution of methyl 4-[(3-0x0-8-azabicyclo[3.
2.1]Joct-8-yl)methyl]-benzoate (0.3 g, 1.1 mmol) and 4-phe-
noxybenzenemethaneamine (0.23 g, 1.15 mmol) in dichlo-
romethane (6.5 mL.) was stirred as acetic acid (0.09 g, 1.5
mmol) was added. After 15 minutes, sodium triacetoxyboro-
hydride (0.45 g, 2.15 mmol) was added and the reaction was
stirred for 2.5 days. The reaction was treated with a saturated
aqueous solution of sodium bicarbonate and extracted with
dichlorormethane (2x). The combined organic extracts were
washed with water, dried and concentrated. Purification by
flash chromatography on silica gel using a gradient of metha-
nol in dichloromethane gave 0.2 g of methyl 4-[[(3-ex0)-3-
[[(4-phenoxyphenyl)methyl]amino]-8-azabicyclo[3.2.1]oct-
8-yl|methyl|benzoate.

[0671] B. A solution of methyl 4-[[(3-ex0)-3-[[(4-phenox-
yphenyl)methyl]amino]-8-azabicyclo[3.2.1]oct-8-yl|me-
thyl]benzoate (0.2 g, 0.46 mmol) in THF (7 mL) was diluted
with water (7 mL) and treated with lithium hydroxide mono-
hydrate (0.2 g, 5 mmol). After 15 hours, the reaction was
concentrated. The residue was neutralized with 1 N hydro-
chloric acid and extracted with a 3 to 1 mixture of dichlo-
romethane and isopropanol (5x). The combined organic lay-
ers were dried and concentrated to give 0.15 g of 4-[[(3-ex0)-
3-[[(4-phenoxyphenyl)methyl]amino]-8-azabicyclo[3.2.1]
oct-8-yl]methyl|benzoic acid; 'H NMR (400 MHz, DMSO-
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dg, 45°C.)87.94(d, 2H), 7.65 (d, 2H), 7.31 (m, 2H), 7.24 (m,
2H),7.09 (1, 1H), 6.92 (m, 4H), 4.09 (sbr, 2F), 3.71 (sbr, 4H),
3.18 (s, 1H), 2.74 (dbr, 2H), 2.51 (dbr, 2H), 2.18 (sbr, 2H),
1.78 (dbr, 2H).

Synthetic Example 13

Compounds of Formula (Ij)

[0672] A. A solution of methyl 4-[(8-azabicyclo[3.2.1]oct-
3-ylmethylamino)methyl]-benzoate (0.33 g, 1.1 mmol) and
4-[4-(2-oxazolyl)phenoxy|-benzaldehyde (0.3, 1.1 mmol) in
dichloroethane (20 ml) was stirred as sodium triacetoxy-
borohydride (0.3 g, 1.4 mmol) was added. The reaction was
stirred for 17 hours. The reaction was treated with 1 N sodium
hydroxide and extracted with dichloromethane (2x). The
combined organic extracts were dried and concentrated. Puri-
fication by flash chromatography on silica gel using a gradi-
ent of ethyl acetate in dichloromethane gave 0.47 g of methyl
4-[[methyl[(3-ex0)-8-[[4-[4-(2-0xazolyl)phenoxy|phenyl ]
methyl]-8-azabicyclo[3.2.1]oct-3-yl]amino|methyl |ben-
zoate.

[0673] B. A slurry of methyl 4-[[methyl|[(3-ex0)-8-[[4-[4-
(2-oxazolyl)phenoxy [phenyl]-methyl]-8-azabicyclo[3.2.1]
oct-3-yl]amino]methyl|benzoate (0.47 g, 0.9 mmol) in a mix-
ture of methanol and THF was treated with a 1 N sodium
hydroxide solution (4 ml, 4.4 mmol). The reaction was
stirred for 17 h at ambient temperature, acidified with 1 N
hydrochloric acid to a pH between 5 and 6, and concentrated.
The residue was dissolved in dichloromethane, washed with
water, dried and concentrated to give 0.37 g of 4-[[methy][ (3-
ex0)-8-[[4-[4-(2-oxazolyl)phenoxy|phenyl |methyl]-8-
azabicyclo[3.2.1]oct-3-yl]amino|methyl|benzoic acid; 'H
NMR (400 MHz, DMSO-d,) & 8.17 (d, 1H), 7.97 (dt, 2H),
7.89 (d, 2H), 7.50 (d, 2H), 7.38 (d, 2H), 7.33 (d, 1H), 7.12/7.
07 (m, 4H), 3.70 (s, 2H), 3.55 (s, 2H), 2.54/2.49 (m, 1H),
2.12/1.94 (m, 13H) ppm.

Synthetic Example 14

Compound of Formula (I)

[0674] A. A solution of 2-(4-morpholinyl)ethanamine (1 g,
7.4 mmol) in dichloromethane was stirred as a solution of
2-[4-[[4-(2-iodoethoxy)phenyl|methyl|phenyl|oxazole (0.3
g, 0.74 mmol) in dichloromethane was added dropwise and
the reaction was heated at reflux for 17 hours. The reaction
was concentrated. The residue was dissolved in ethyl acetate
and washed with water. The combined organic layers were
dried and concentrated. Purification by chromatography on
silica gel using a gradient of methanol in dichloromethane
gave 0.26 g of N-[2-[4-[[4-(2-0xazoly]l)phenyl|methyl]|phe-
noxyethyl]-4-morpholineethanamine; *H NMR (400 MHz,
CDCl;)87.97 (d,2H),7.68 (s, 1H), 7.27 (d, 2H), 7.21 (s, 1H),
7.13 (d, 2H), 6.82 (d, 2H), 4.08 (t, 2H), 3.96 (s, 2H), 3.67 (m,
4H),3.03 (t,2H), 2.78 (t,2H), 2.51 (t, 2H), 2.43 (m, 4H) ppm.
[0675] B. A solution of N-[2-[4-[[4-(2-0xazolyl)phenyl]
methyl|phenoxy|ethyl]-4-morpholineethanamine (0.25 g,
0.6 mmol) and methyl 4-formylbenzoate (0.11 g, 0.66 mmol)
in dichloroethane (5 mL) was stirred as sodium triacetoxy-
borohydride (0.16 g, 0.74 mmol) was added and stirred for 17
h. The reaction was diluted with water and extracted with
ethyl acetate. The combined organic extracts were dried and
concentrated. Purification by chromatographyh on silica gel
using a gradient of methanol in dichloromethane gave 0.28 g
of methyl 4-[[[2-(4-morpholinyl)ethyl][2-[4-[[4-(2-0%-
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azolyl)phenyl]methyl]phenoxy |ethyllamino]-methyl|ben-
zoate; "H NMR (400 MHz, CDCl,) 8 7.97 (m, 4H), 7.68 (s,
1H),7.42(d,2H),7.27 (d,2H),7.21 (s, 1H), 7.08 (d, 2H), 6.78
(d, 2H), 4.03 (t, 2H), 3.96 (s, 2H), 3.92 (s, 3H), 3.79 (s, 2H),
3.66 (m, 4H), 2.92 (t, 2H), 2.73 (t, 2H), 2.47 (m, 2H) 2.42 (m,
4H) ppm.

[0676] C. A solution of methyl 4-[[[2-(4-morpholinyl)
ethyl][2-[4-[[4-(2-0xazolyl)phenyl |methyl|phenoxy]|ethyl]
amino |methyl]benzoate (0.22 g, 4 mmol) in methanol (13
ml) was stirred as a 1.2 N aqueous solution of sodium
hydroxide (3 mL) was added. The reaction was stirred for 17
h and concentrated. Purification of the aqueous mixture after
acidification on reverse phase HPL.C using a gradient of
acetonitrile in water (plus 0.1% TFA) gave 0.12 g of 4-[[[2-
(4-morpholinyl)ethyl][2-[4-[[4-(2-0xazolyl)phenyl|methyl]
phenoxylethyl]-amino|methyl |benzoic acid; *"H NMR (400
MHz, DMSO-dy) 8 8.22 (s, 1H), 7.97 (m, 4H), 7.48 (d, 2H),
7.38 (m, 3H), 7.18 (d, 2H), 6.82 (d, 2H), 4.03 (t, 2H), 3.96 (s,
2H), 3.88 (s,2H), 3.54 (m, 4H), 2.86 (t, 2H), 2.68 (t, 2H), 2.42
(m, 2H) 2.36 (m, 4H) ppm.

Synthetic Example 15

Further Compounds of Formula (I)

[0677] Following the general procedures described herein
and exemplified in Synthetic Examples 1-14, the following
compounds, as well as other compounds encompassed within
Formula (I), can be synthesized utilizing the appropriate start-
ing materials:

[0678] 4-[[(1S,4S)-5-[2-[4-(phenylmethyl)phenoxy]
ethyl]-2,5-diazabicyclo[2.2.1hept-2-yl|methyl]benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.38 (d,
2H), 7.24 (dd, 2H), 7.16 (d, 2H), 7.14 (dd, 1H), 7.10 (d,
2H), 6.86 (d, 2H), 4.10 (t, 2H), 3.89 (d, 1H), 3.89 (s, 2H),
3.81 (d, 1H), 3.67 (s, 1H), 3.49 (s, 1H), 3.14 (dt, 1H), 3.08
(d, 1H),3.04 (d, 1H), 3.03 (dt, 1H), 2.94 (dd, 1H), 2.78 (dd,
1H), 1.95 (d, 1H), 1.87 (d, 1H) ppm;

[0679] 4-[[(1S,4S)-5-[ (4-phenoxyphenyl)methyl]-2,5-di-
azabicyclo[2.2.1Thept-2-yllmethyl]benzoic acid; "H NMR
(300 MHz, CD,0D) & 7.92 (d, 2H), 7.40 (d, 2H), 7.40 (d,
2H), 7.35 (dd, 2H), 7.11 (dd, 1H), 6.99 (d, 2H), 6.96 (d,
2H),3.94 (d, 1H), 3.91 (d, 1H), 3.84 (d, 1H), 3.82 (d, 1H),
3.59 (s, 1H), 3.56 (s, 1H), 3.09 (d, 1H), 3.07 (d, 1H), 2.83
(dd, 1H), 2.81 (dd, 1H), 1.96 (s, 2H) ppm;

[0680] 4-[[(1S,4S)-5-[[4-(4-fluorophenoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; '"H NMR (300 MHz, Pyridine-d,) 8 8.50 (d, 2H), 7.49
(d, 2H),7.60 (d, 2H), 7.13 (dd, 2H), 7.09 (d, 2H), 7.06 (dd,
2H), 3.80 (d, 1H), 3.75 (d, 1H), 3.71 (d, 1H), 3.66 (d, 1H),
3.26 (s, 1H), 3.24 (s, 1H), 2.87 (d, 2H), 2.63 (dd, 1H), 2.61
(dd, 1H), 1.69 (s, 2H) ppm;

[0681] 4-[[(1S,4S)-5-[[4-(2-phenylethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.37 (d,
2H),7.33 (d,2H),7.31-7.25 (m, 4H), 7.20 (m, 1H), 6.91 (d,
2H), 4.18 (t, 2H), 3.96 (d, 1H), 3.91 (d, 1H), 3.86 (d, 1H),
3.80 (d, 1H), 3.68 (s, 1H), 3.57 (s, 1H), 3.17 (d, 1H), 3.06
(t, 2H), 3.04 (d, 1H), 2.89 (dd, 1H), 2.79 (dd, 1H), 1.99 s,
2H) ppm 4-[[(1S,45)-5-[[4-(2-phenylethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.37 (d,
2H),7.33 (d,2H),7.31-7.25 (m, 4H), 7.20 (m, 1H), 6.91 (d,
2H), 4.18 (t, 2H), 3.96 (d, 1H), 3.91 (d, 1H), 3.86 (d, 1H),
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3.80 (d, 1H), 3.68 (s, 1H), 3.57 (s, 1H), 3.17 (d, 1H), 3.06
(t, 2H), 3.04 (d, 1H), 2.89 (dd, 1H), 2.79 (dd, 1H), 1.99 (s,
2H) ppny;

[0682] 4-[[(1S,4S)-5-[3-(4-phenoxyphenyl)propyl]-2,5-
diazabicyclo[2.2.1]hept-2-yl|methyl]benzoic acid; 'H
NMR (300 MHz, Pyridine-ds) 8 8.49 (d, 2H), 7.60 (d, 2H),
7.34 (dd, 2H), 7.26 (d, 2H), 7.11 (d, 2H), 7.09 (dd, 1H),
7.08 (d, 2H), 3.79 (d, 1H), 3.70 (d, 1H), 3.26 (s, 1H), 3.23
(s, 1H), 2.84 (d, 1H), 2.81 (d, 1H), 2.69 (t, 2H), 2.66 (dd,
1H), 2.62 (m, 1H), 2.60 (dd, 1H), 2.46 (dt, 1H), 1.80 (m,
2H), 1.66 (m, 2H) ppm;

[0683] 4-[[(1S,4S)-5-[[4-(4-chlorophenoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; 'H NMR (300 MHz, Pyridine-d;) § 8.50 (d, 2H), 7.60
(d, 2H), 7.50 (d, 2H), 7.35 (d, 2H), 7.11 (d, 2H), 7.02 (d,
2H), 3.80 (d, 1H), 3.76 (d, 1H), 3.71 (d, 1H), 3.66 (d, 1H),
3.26 (s, 1H),3.24 (s, 1H), 2.87 (d, 2H), 2.63 (dd, 1H), 2.61
(dd, 1H), 1.69 (s, 2H) ppm;

[0684] 4-[[(1S,4S)-5-[2-(4-phenoxyphenyl)ethyl]-2,5-di-
azabicyclo[2.2.1]hept-2-yl]methyl]benzoic acid; "H NMR
(300 MHz, Pyridine-ds) 8 8.47 (d, 2H), 7.60 (d, 2H), 7.34
(dd, 2H), 7.29 (d, 2H), 7.09 (d, 2H), 7.09 (dd, 1H), 7.10 (d,
2H), 3.79 (d, 1H), 3.70 (d, 1H), 3.29 (s, 1H), 3.23 (s, 1H),
2.60(dd, 1H),2.91-2.68 (m, 7H), 1.68 (d, 1H), 1.63 (d, 1H)
ppm;

[0685] 4-[[(1S,4S)-5-[[4-(2-phenoxyethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; 'HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.38 (d,
2H),7.32 (d, 2H), 7.27 (dd, 2H), 6.96 (d, 2H), 6.96 (d, 2H),
6.93 (dd, 1H), 4.31 (s, 4H), 3.84 (d, 1H),3.79 (d, 1H), 3.76
(d, 1H), 3.71 (d, 1H), 3.44 (s, 1H), 3.41 (s, 1H), 2.98 (d,
1H), 2.97 (d, 1H), 2.73 (dd, 1H), 2.70 (dd, 1H), 1.85 (m,
2H) ppm;

[0686] 4-[[(1S,4S)-5-[[4-(4-bromophenoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; 'HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.47 (d,
2H), 7.40 (d, 2H), 7.39 (d, 2H), 6.97 (d, 2H), 6.91 (d, 2H),
3.87 (d, 1H), 3.82 (d, 1H), 3.80 (d, 1H), 3.75 (d, 1H), 3.45
(s, 2H), 3.00 (d, 2H), 2.99 (d, 1H), 2.74 (dd, 2H), 1.87 (m,
2H) ppmy;

[0687] 4-[[(1S,4S)-5-[2-[4-[(4-chlorophenyl)methyl]|phe-
noxy |ethyl]-2,5-diazabicyclo[2.2.1]hept-2-y1l|methyl]
benzoic acid; 'H NMR (300 MHz, Pyridine-d,) & 8.45 (d,
2H), 7.59 (d, 2H), 7.32 (d, 2H), 7.17 (d, 2H), 7.15 (d, 2H),
7.04(d,2H),4.10(t, 2H), 3.84 (s, 2H),3.76 (d, 1H),3.69 (d,
1H), 3.33 (s, 1H), 3.21 (s, 1H), 3.00 (dt, 1H), 2.92 (d, 1H),
2.89 (dt, 1H), 2.80 (d, 1H), 2.77 (dd, 1H), 2.60 (dd, 1H),
1.67 (d, 1H), 1.64 (d, 1H) ppm;

[0688] 4-[[(1S,4S)-5-[2-[4-[(4-fluorophenyl)methyl|phe-
noxy |ethyl]-2,5-diazabicyclo[2.2.1]hept-2-y1l|methyl]
benzoic acid; 'H NMR (300 MHz, Pyridine-d;) & 8.46 (d,
2H), 7.59 (d, 2H), 7.19 (dd, 2H), 7.17 (d, 2H), 7.07 (dd,
2H), 7.04 (d, 2H), 4.09 (t, 2H), 3.86 (s, 2H), 3.76 (d, 1H),
3.69 (d, 1H), 3.32 (s, 1H), 3.21 (s, 1H), 2.99 (dt, 1H), 2.91
(d, 1H),2.88 (dt, 1H), 2.80(d, 1H), 2.77 (dd, 1H), 2.60 (dd,
1H), 1.67 (d, 1H), 1.63 (d, 1H) ppm;

[0689] 4-[[(1S,4S)-5-[[4-[(2'-fluoro[1,1'-biphenyl]-4-y1)
oxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl]
methyl]benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.93
(d, 2H), 7.52 (dd, 2H), 7.46 (dd, 1H), 7.40 (d, 2H), 7.38 (d,
2H), 7.34 (m, 1H), 7.22 (dd, 1H), 7.06 (dd, 1H), 7.04 (d,
2H), 7.01 (d, 2H), 3.83 (d, 1H), 3.78 (d, 1H), 3.76 (d, 1H),
3.72 (d, 1H), 3.40 (s, 1H), 3.39 (s, 1H), 2.97 (d, 2H), 2.70
(dd, 2H), 1.83 (m, 2H) ppm;
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[0690] 4-[[(1S,4S)-5-[[4-[4-(3-furanyl)phenoxy|phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.85 (s,
1H), 7.54 (dd, 1H), 7.53 (d, 2H), 7.39 (d, 4H), 6.99 (d, 2H),
6.98 (d, 2H), 6.77 (dd, 1H), 3.89 (d, 1H), 3.85 (d, 1H), 3.80
(d, 1H), 3.77 (d, 1H), 3.49 (s, 1H), 3.47 (s, 1H), 3.02 (d,
2H), 2.77 (dd, 1H), 2.75 (dd, 1H), 1.89 (m, 2H) ppm;

[0691] 4-[[(1S,4S)-5-[[4-[4-(trifluoromethyl)phenoxy]
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.93 (d, 2H),
7.64 (d, 2H), 7.47 (d, 2H), 7.41 (d, 2H), 7.10 (d, 2H), 7.06
(d, 2H), 3.97 (d, 1H), 3.93 (d, 1H), 3.87 (d, 1H), 3.83 (d,
1H), 3.58 (s, 2H), 3.10 (d, 1H), 3.08 (d, 1H), 2.83 (dd, 2H),
1.97 (m, 2H) ppm;

[0692] 4-[[(1S,4S)-5-[[4-(4-acetylphenoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0693] 4-[[(1S,4S)-5-[[4-[4-(3-thienyl)phenoxy]|phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; '"H NMR (300 MHz, DMSO-dy) 8 7.84 (d, 2H), 7.79
(dd, 1H),7.71(d, 2H), 7.62 (dd, 1H), 7.51 (dd, 1H), 7.35 (d,
2H), 7.35 (d, 2H), 7.02 (d, 2H), 6.97 (d, 2H), 3.75 (d, 1H),
3.71 (d, 1H), 3.66 (d, 1H), 3.62 (d, 1H), 3.25 (s, 2H), 2.71
(d, 2H), 2.58 (dd, 2H), 1.66 (s, 2H) ppm;

[0694] 4-[[(1S,4S)-5-[[4-[4-(3,5-dimethyl-4-isoxazolyl)
phenoxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-
yllmethyl]benzoic acid;

[0695] 4-[[(18,4S)-5-[(3-fluoro-4-phenoxyphenyl)me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0696] 4-[[(18S,4S)-5-[[3-(2-phenylethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; 'HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.37 (d,
2H), 7.32-7.25 (m, 4H), 7.21 (dd, 1H), 6.93 (d, 1H), 7.20
(m, 1H), 6.97 (s, 1H), 6.81 (d, 1H), 4.18 (t, 2H), 3.84 (d,
1H),3.77 (d, 1H), 3.75 (d, 1H), 3.69 (d, 1H), 3.39 (s, 2H),
3.06 (t, 2H), 2.96 (d, 1H), 2.95 (d, 1H), 2.69 (dd, 2H), 1.83
(s, 2H) ppm;

[0697] 4-[[(18,4S)-5-[(4-fluoro-2-phenoxyphenyl)me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid;

[0698] 4-[[(1S,4S)-5-[(3-phenoxyphenyl)methyl]-2,5-di-
azabicyclo[2.2.1]hept-2-yl]methyl]benzoic acid; 'H NMR
(300 MHz, CD,0D) 8 7.91 (d, 2H), 7.35 (d, 2H), 7.34 (dd,
2H), 7.30 (dd, 1H), 7.11 (d, 1H), 7.10 (dd, 1H), 7.03 (m,
1H), 6.98 (d, 2H), 6.87 (d, 1H), 3.79 (d, 1H), 3.76 (d, 1H),
3.72 (d, 1H), 3.67 (d, 1H), 3.33 (s, 2H), 2.91 (d, 1H), 2.88
(d, 1H), 2.67 (dd, 1H), 2.63 (dd, 1H), 1.79 (d, 1H), 1.78 (d,
1H) ppm;

[0699] 4-[[(18,4S)-5-[(2-fluoro-4-phenoxyphenyl)me-
thyl]-2,5-diazabicyclo[2.2.1 ]hept-2-yl|methyl|benzoic
acid; 'H NMR (300 MHz, CD,0D) § 7.92 (d, 2H), 7.44
(dd, 1H),7.39 (dd, 2H), 7.38 (d, 2H), 7.17 (dd, 1H), 7.03 (d,
2H), 6.77 (dd, 1H), 6.69 (dd, 1H), 3.86 (d, 1H), 3.81 (d,
1H), 3.78 (d, 1H), 3.73 (d, 1H), 3.42 (s, 2H), 3.02 (d, 1H),
2.97 (d, 1H), 2.74 (dd, 1H), 2.73 (dd, 1H), 1.86 (d, 1H),
1.83 (d, 1H) ppm;

[0700] 4-[[(1S,4S)-5-[(2,4-diphenoxyphenyl)methyl]-2,5-
diazabicyclo[2.2.1]hept-2-yl|methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.89 (d, 2H), 7.51 (d, 1H),
7.32 (dd, 4H), 7.31 (d, 2H), 7.09 (dd, 1H), 7.08 (dd, 1H),
6.97 (d, 2H), 6.94 (d, 2H), 6.76 (dd, 1H), 6.45 (d, 1H), 3.81
(d, 1H), 3.75 (d, 1H), 3.71 (d, 1H), 3.69 (d, 1H), 3.39 (s,
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1H),3.32 (s, 1H), 2.98 (d, 1H), 2.87 (d, 1H), 2.71 (dd, 1H),
2.66 (dd, 1H), 1.78 (d, 1H), 1.75 (d, 1H) ppm;

[0701] 4-[[(1S,45)-5-([1,1'-biphenyl]-4-ylmethyl)-2,5-di-
azabicyclo[2.2.1]hept-2-yl]methyl]benzoic acid; "H NMR
(300 MHz, CD,0D) § 7.93 (d, 2H), 7.61 (d, 2H), 7.61 (d,
2H), 7.48 (d, 2H), 7.43 (dd, 2H), 7.40 (d, 2H), 7.32 (dd,
1H),3.97 (d, 2H), 3.88 (d, 1H), 3.87 (d, 1H), 3.61 (s, 1H),
3.59(s, 1H),3.11 (d, 2H), 2.86 (dd, 1H), 2.83 (dd, 1H), 1.98
(s, 2H) ppm;

[0702] 4-[[(1S,4S)-5-[ (4-phenoxyphenyl)methyl]-2,5-di-
azabicyclo[2.2.1Thept-2-yl|methyl]benzeneacetic acid; 'H
NMR (300 MHz, CD,0OD) 8 7.37 (d, 2H), 7.34 (dd, 2H),
7.30 (s, 4H),7.11 (dd, 1H), 6.97 (d, 2H), 6.94 (d, 2H), 3.88
(d, 1H), 3.85 (d, 1H), 3.80 (d, 1H), 3.75 (d, 1H), 3.57 (s,
1H), 3.53 (s, 1H), 3.47 (s, 2H), 3.07 (d, 1H), 3.03 (d, 1H),
2.80 (dd, 1H), 2.77 (dd, 1H), 1.93 (s, 2H) ppm;

[0703] 4-[[(1S,4S)-5-[[4-(2-phenoxyethoxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-ylJmethyl]|benzene-
acetic acid; "H NMR (300 MHz, CD,0D) 8 7.32 (d, 2H),
7.29 (s, 4H), 7.27 (dd, 2H), 6.96 (d, 2H), 6.96 (d, 2H), 6.93
(dd, 1H), 4.31 (s, 4H), 3.85 (d, 1H), 3.84 (d, 1H), 3.77 (d,
1H), 3.75 (d, 1H), 3.53 (s, 2H), 3.46 (s, 2H), 3.04 (d, 1H),
3.03 (d, 1H), 2.78 (dd, 2H), 1.92 (s, 2H) ppm;

[0704] 4-[[(1S,4S)-5-[[4-(2-phenylethoxy)phenyl |me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-ylJmethyl]|benzene-
acetic acid; "H NMR (300 MHz, CD,0D) § 7.38-7.15 (m,
SH), 7.27 (s, 4H), 7.25 (d, 2H), 6.86 (d, 2H), 4.16 (t, 2H),
3.74 (d, 1H), 3.70 (d, 1H), 3.67 (d, 1H), 3.63 (d, 1H), 3.45
(s, 2H),3.34 (s, 2H), 3.04 (t,2H), 2.91 (d, 1H), 2.90 (d, 1H),
2.64 (dd, 2H), 1.78 (s, 2H) ppm;

[0705] 4-[[(1S,4S)-5-[[4-[4-(2-thiazolyl)phenoxy|phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "H NMR (400 MHz, DMSO-d,) 8 8.00 (m, 4H), 7.80
(d, 1H), 7.55 (d, 1H), 7.50 (m, 4H), 7.10 (m, 4H), 4.20 (m,
1H), 4.10 (m, 2H), 4.00 (m, 2H), 3.84 (m, 1H),3.40 (d, 1H),
3.25(m, 1H),3.10 (m, 1H),3.00 (m, 1H), 2.20 (s, 2H) ppm;
and

[0706] methyl 4-[[(18S,4S)-5-[[4-[4-(2-thiazolyl)phenoxy]
phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-yl|methyl]
benzoate; "HNMR (400 MHz, CDCl,) 8 8.00 (d, 2H), 7.90
(d, 2H), 7.80 (d, 1H), 7.45 (d, 2H), 7.35 (d, 2H), 7.30 (d,
1H), 7.05 (m, 4H), 3.90 (s, 3H), 3.80 (m, 4H), 3.30 (d, 2H),
2.86 (m, 2H), 2.70 (m, 2H), 1.80 (s, 2H) ppm;

[0707] methyl hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepine-1-acetate; "H NMR (300 MHz,
CDCl,) 8 7.43 (d, 2H), 7.38 (dd, 2H), 7.31 (dd, 1H), 7.25
(d, 2H), 6.92 (d, 2H), 5.04 (s, 2H), 3.70 (s, 3H), 3.58 (s,
2H),3.41 (s, 2H), 2.86 (m, 2H), 2.84 (m, 2H), 2.69 (m, 4H),
1.81 (m, 2H) ppm;

[0708] ethyl hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepine-1-butanoate;

[0709] hexahydro-3-0x0-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepine-1-butanesulfonamide; 'H
NMR (300 MHz, CDCl,): § 7.43 (d, 2H), 7.38 (dd, 2H),
7.32(dd, 1H),7.22 (d, 2H), 6.93/6.92 (d, 2H), 5.31 (s, 2H),
5.05/5.04 (s, 2H), 3.61 (m, 2H), 3.56/3.55 (s, 2H), 3.48 (m,
2H),3.21 (m, 2H), 2.53/2.50 (t, 2H), 2.64 (m, 2H), 2.59 (m,
2H), 2.21 (m, 2H), 1.83 (m, 2H) ppm;

[0710] hexahydro-1-[[4-(phenylmethoxy)phenyl|methyl]-
4-[2-(phenylsulfonyl)ethyl]-1H-1,4-diazepine; 'H NMR
(300 MHz, CDCl,) 8 7.91 (d, 2H), 7.64 (dd, 1H), 7.55 (dd,
2H), 7.44 (d, 2H), 7.38 (dd, 2H), 7.32 (dd, 1H), 7.20 (d,
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2H), 6.92 (d, 2H), 5.05 (s, 2H), 3.51 (s, 2H), 3.28 (m, 2H),
2.95 (m, 2H), 2.62 (m, 2H), 2.57 (m, 4H), 2.52 (m, 2H),
1.66 (m, 2H) ppm;

[0711] 4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yllmethyl|benzoic ~ acid; 'H
NMR (300 MHz, CD,0D) § 7.90 (d, 2H), 7.43 (d, 2H),
7.36 (dd, 2H), 7.33 (d, 2H), 7.29 (dd, 1H), 7.24 (d, 2H),
6.94 (d, 2H), 5.07 (s, 2H), 3.67 (s, 2H), 3.58 (s, 2H), 2.74
(m, 4H), 2.70 (m, 4H), 1.80 (m, 2H) ppm;

[0712] 4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl]methyl]benzoic acid; 'H NMR (300
MHz, CD,0D) 8 7.98 (d, 2H), 7.42 (d, 2H), 7.41 (d, 2H),
7.33 (dd, 2H), 7.11 (dd, 1H), 6.96 (d, 2H), 6.93 (d, 2H),
3.96 (s, 2H), 3.87 (s, 2H), 3.06 (m, 2H), 3.04 (m, 2H), 2.94
(m, 2H), 2.92 (m, 2H), 1.99 (m, 2H) ppm;

[0713] 4-[[hexahydro-4-[3-[4-(phenylmethyl)phenoxy]
propyl]-1H-1,4-diazepin-1-ylimethyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.92 (d, 2H), 7.37 (d, 2H),
7.23 (dd, 2H), 7.15 (d, 2H), 7.14 (dd, 1H), 7.09 (d, 2H),
6.83 (d, 2H), 4.03 (t, 2H), 3.88 (s, 2H), 3.79 (s, 2H), 3.27
(m, 2H), 3.17 (m, 4H), 2.90 (m, 2H), 2.84 (m, 2H), 2.12 (m,
2H), 2.01 (m, 2H) ppm;

[0714] 4-[[4-[[4-(4-fluorophenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]methyl|benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.93 (d, 2H), 7.38 (d, 2H),
7.38 (d, 2H), 7.11 (dd, 2H), 7.02 (dd, 2H), 6.95 (d, 2H),
3.89 (s, 2H), 3.88 (s, 2H), 3.04-2.87 (m, 8H), 1.97 (m, 2H)
ppm;

[0715] 4-[[hexahydro-4-[[4-[4-(1H-pyrrol-1-y])phenoxy]
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.35 (d,
4H), 7.46 (d, 2H), 7.13 (t, 2H), 7.07 (d, 2H), 6.98 (d, 2H),
6.27 (t, 2H), 3.75 (s, 2H), 3.72 (s, 2H), 2.82 (m, 4H), 2.79
(s, 4H), 1.87 (m, 2H) ppm;

[0716] 4-[[hexahydro-4-[[4-[(RS)-2-hydroxy-2-phe-
nylethoxy |phenyl|methyl]-1H-1,4-diazepin-1-yl]methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.93 (d, 2H),
7.45 (d, 2H),7.39-7.24 (m, 3H), 7.36 (d, 2H), 7.32 (d, 2H),
6.92 (d, 2H), 5.01 (t, 1H),4.06 (d, 2H), 3.91 (s, 2H), 3.78 (s,
2H), 3.04 (m, 2H), 2.97 (m, 2H), 2.83 (m, 4H), 1.94 (m,
2H) ppm;

[0717] 4-[[hexahydro-4-[[4-(2-phenylethyl)phenyl|me-
thyl]-1H-1,4-diazepin-1-yllmethyl|benzoic ~ acid; 'H
NMR (300 MHz, CD,0D) § 7.93 (d, 2H), 7.38 (d, 2H),
7.29 (d, 2H), 7.24-7.08 (m, 5H), 7.13 (d, 2H), 3.91 (s, 2H),
3.83 (s, 2H), 3.02 (m, 2H), 2.95 (m, 2H), 2.89 (s, 4H), 2.88
(m, 4H), 1.95 (m, 2H) ppm;

[0718] 4-[[hexahydro-4-[[4-(2-phenylethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-ylJmethyl|benzoic ~ acid; 'H
NMR (300 MHz, CD,0D) § 7.92 (d, 2H), 7.36 (d, 2H),
7.31 (d, 2H), 7.29-7.15 (m, 5H), 6.90 (d, 2H), 4.16 (t, 2H),
3.93 (s, 2H), 3.78 (s, 2H), 3.06 (m, 2H), 3.04 (t, 2H), 3.00
(m, 2H), 2.84 (m, 4H), 1.95 (m, 2H) ppm;

[0719] 4-[[hexahydro-4-[[4-(2-phenoxyethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, DMSO-d,) & 7.85 (d, 2H), 7.35 (d, 2H),
7.22 (d, 2H), 7.30 (dd, 2H), 6.95 (dd, 1H), 6.92 (d, 2H),
6.98 (d, 2H), 4.29 (s, 4H), 3.64 (s, 2H), 3.53 (s, 2H), 2.64
(m, 2H), 2.63 (m, 2H), 2.58 (s, 4H), 1.69 (m, 2H) ppm;

[0720] 4-[[hexahydro-4-[3-(4-phenoxyphenyl)propyl]-
1H-1,4-diazepin-1-yljmethyl]benzoic acid; "H NMR (300
MHz, CD,0D) 8 7.92 (d, 2H), 7.37 (d, 2H), 7.33 (dd, 2H),
7.21 (d,2H), 7.09 (dd, 1H), 6.94 (d, 2H), 6.91 (d, 2H), 3.77
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(s, 2H), 3.29 (m, 2H), 3.20 (m, 2H), 3.05 (m, 2H), 2.88 (m,
2H), 2.82 (t, 2H), 2.67 (t, 2H), 2.01 (m, 2H), 1.99 (m, 2H)
ppm;

[0721] 4-[[hexahydro-4-[2-(4-phenoxyphenyl)ethyl]-1H-
1,4-diazepin-1-yllmethyl]benzoic acid; "H NMR (300
MHz, CD;0D) 8 7.99 (d, 2H), 7.29 (d, 2H), 7.32 (dd, 2H),
7.14 (d,2H),7.07 (dd, 1H), 6.96 (d, 2H), 6.91 (d, 2H), 3.77
(s, 2H), 3.12 (m, 4H), 3.01 (m, 2H), 2.91 (m, 4H), 2.84 (m,
2H), 2.02 (m, 2H) ppm;

[0722] 4-[[4-[[4-(4-bromophenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.92 (d, 2H), 7.48 (d, 2H),
7.39 (d, 2H), 7.38 (d, 2H), 6.98 (d, 2H), 6.91 (d, 2H), 3.84
(s, 2H), 3.82 (s, 2H), 2.93 (m, 2H), 2.91 (m, 2H), 2.89 (s,
4H), 1.93 (m, 2H) ppm;

[0723] 4-[[hexahydro-4-[[4-[(4'-methoxy[1,1'-biphenyl]-
4-yhoxy|phenylmethyl]-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0724] 4-[[4-[[4-[(4'-fluoro[1,1'-biphenyl]-4-y)oxy]|phe-
nyl|methyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0725] 4-[[4-[[4-[(2'-fluoro[1,1'-biphenyl]-4-y)oxy]|phe-
nyl|methyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl]
benzoic acid; 'H NMR (300 MHz, CD,0D) 8 7.93 (d, 2H),
7.54 (dd, 2H), 7.47 (dd, 1H), 7.41 (d, 2H), 7.38 (d, 2H),
7.35 (m, 1H), 7.24 (dd, 1H), 7.17 (m, 1H), 7.07 (d, 2H),
7.04 (d, 2H), 3.88 (s, 2H), 3.87 (s, 2H), 2.98 (m, 2H), 2.96
(m, 2H), 2.93 (m, 4H), 1.96 (m, 2H) ppm;

[0726] 4-[[4-[[4-[4-(3-furany])phenoxy [phenyl|methyl]-
hexahydro-1H-1,4-diazepin-1-ylJmethyl]benzoic acid; 'H
NMR (300 MHz, CD,0OD) 8 7.91 (d, 2H), 7.85 (s, 1H),
7.54 (d,2H),7.54 (dd, 1H),7.36 (d, 4H), 7.00 (d, 2H), 6.97
(d, 2H), 6.78 (dd, 1H), 3.78 (s, 2H), 3.76 (s, 2H), 2.87 (m,
2H), 2.85 (m, 2H), 2.82 (s, 4H), 1.89 (m, 2H) ppm;

[0727] 4-[[hexahydro-4-[[4-[4-(3-thieny])phenoxy|phe-
nyl|methyl]-1H-1,4-diazepin-1-ylJmethyl]benzoic acid;
'"H NMR (300 MHz, DMSO-d) 8 7.85 (d, 2H), 7.81 (dd,
1H), 7.72 (d, 2H), 7.63 (dd, 1H), 7.53 (dd, 1H), 7.35 (d,
2H), 7.33 (d, 2H), 7.03 (d, 2H), 6.99 (d, 2H), 3.65 (s, 2H),
3.59 (s, 2H), 2.66 (m, 4H), 2.82 (s, 4H), 1.72 (m, 2H) ppm;

[0728] 4-[[4-[[4-[(4'-cyano[]1,1'-biphenyl]-4-y])oxy|phe-
nyl|methyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl]
benzoic acid;

[0729] 4-[[hexahydro-4-[[4-[4-(1,1-dimethylethyl)phe-
noxy |phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]ben-
zoic acid;

[0730] 4-[[4-[[4-[(1,3-benzodioxol-5-y])oxy|phenyl|me-
thyl]-hexahydro-1H-1,4-diazepin-1-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.37 (d,
2H), 7.34 (d, 2H), 6.91 (d, 2H), 6.79 (d, 1H), 6.56 (d, 1H),
6.47 (dd, 1H), 5.96 (s, 2H), 3.81 (s, 4H), 2.96-2.81 (m, 8H),
1.92 (m, 2H) ppm;

[0731] 4-[[4-[[4-[(2,3-dihydro-2,2,3,3-tetrafluoro-1,4-
benzodioxin-6-yl)oxy |phenyl|methyl[hexahydro-1H-1,4-
diazepin-1-yl|methyl|benzoic acid;

[0732] 4-[[hexahydro-4-[[4-[4-(trifluoromethyl)phenoxy]
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|benzoic
acid; 'HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.63 (d,
2H), 7.42 (d, 2H), 7.36 (d, 2H), 7.09 (d, 2H), 7.05 (d, 2H),
3.77 (s, 2H), 3.74 (s, 2H), 2.84 (m, 4H), 2.80 (s, 4H), 1.88
(m, 2H) ppm;

[0733] 4-[[4-[[4-(2,4-difluorophenoxy)phenyl|methyl]-
hexahydro-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.92 (d, 2H), 7.38 (d, 2H),
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7.36 (d, 2H), 7.17 (ddd, 1H), 7.14 (ddd, 1H), 6.98 (dddd,
1H), 6.91 (d, 2H), 3.86 (s, 2H), 3.84 (s, 2H), 2.95 (m, 2H),
2.91 (m, 2H), 2.90 (s, 4H), 1.94 (m, 2H) ppm;

[0734] 4-[[4-[[4-(3,4-difluorophenoxy)phenyl|methyl]-
hexahydro-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.93 (d, 2H), 7.42 (d, 2H),
7.39 (d, 2H), 7.25 (ddd, 1H), 7.00 (d, 2H), 6.93 (ddd, 1H),
6.79 (dddd, 1H), 3.89 (s, 2H), 3.87 (s, 2H), 2.96 (m, 2H),
2.95 (m, 2H), 2.93 (s, 4H), 1.96 (m, 2H) ppm;

[0735] 4-[[hexahydro-4-[[4-(3,4,5-trifluorophenoxy)phe-
nyl|methyl]-1H-1.4-diazepin-1-ylJmethyl]benzoic  acid;
'"HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.43 (d, 2H),
7.38 (d, 2H), 7.03 (d, 2H), 6.75 (m, 2H), 3.82 (s, 2H), 3.78
(s, 2H), 2.89 (m, 2H), 2.87 (m, 2H), 2.85 (s, 4H), 1.91 (m,
2H) ppm;

[0736] 4-[[4-[[4-(4-chlorophenoxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.91 (d, 2H), 7.35 (d, 4H),
7.33 (d, 2H), 6.96 (d, 4H), 3.72 (s, 2H), 3.68 (s, 2H), 2.80
(m, 4H), 2.76 (s, 4H), 1.85 (m, 2H) ppm;

[0737] 4-[[4-[[4-(]1,1'-biphenyl]]-4-yloxy)phenyl|methyl]
hexahydro-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.91 (d, 2H), 7.61 (d, 2H),
7.59 (d, 2H), 7.42 (dd, 2H), 7.35 (d, 4H), 7.34 (dd, 1H),
7.06 (d, 2H), 6.99 (d, 2H), 3.72 (s, 2H), 3.69 (s, 2H), 2.81
(m, 2H), 2.79 (m, 2H), 2.77 (s, 4H), 1.85 (m, 2H) ppm;

[0738] 4-[[hexahydro-4-[[4-(2,3,4-trifluorophenoxy)phe-
nyl|methyl]-1H-1.4-diazepin-1-ylJmethyl]benzoic  acid;
'"HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.36 (d, 2H),
7.35 (d, 2H), 7.12 (dddd, 1H), 6.95 (d, 2H), 6.92 (m, 1H),
3.73 (s, 2H), 3.68 (s, 2H), 2.79 (m, 4H), 2.76 (s, 4H), 1.85
(m, 2H) ppm;

[0739] 4-[[4-[[4-(4-acetylphenoxy)phenyl|methy]]
hexahydro-1H-1,4-diazepin-1-yl]methyl|benzoic acid; 'H
NMR (300 MHz, CD,0D) § 8.00 (d, 2H), 7.91 (d, 2H),
7.42 (d, 2H), 7.35 (d, 2H), 7.05 (d, 2H), 7.02 (d, 2H), 3.73
(s, 2H), 3.71 (s, 2H), 2.81 (m, 4H), 2.77 (s, 4H), 2.57 (s,
3H), 1.86 (m, 2H) ppm;

[0740] 4-[[4-[[4-[4-(2-0xazolyl)phenoxy [phenyl |methyl]-
hexahydro-1H-1,4-diazepin-1-yl]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D 8 7.99 (d, 2H), 7.94 (d, 2H), 7.94
(d, 1H), 7.44 (d, 2H), 7.39 (d, 2H), 7.26 (d, 1H), 7.07 (d,
2H), 7.05 (d, 2H), 3.92 (s, 4H), 3.01 (m, 2H), 2.98 (m, 2H),
2.97 (m, 4H), 1.98 (m, 2H) ppm;

[0741] 4-[[4-[[4-[2-(4-fluoropheny])ethoxy [phenyl|me-
thyl]hexahydro-1H-1,4-diazepin-1-ylJmethyl|benzoic
acid; "H NMR (400 Mz, DMSO-dy) 8 7.86 (d, 2H), 7.37 (d,
2H), 7.33 (dd, 2H), 7.17 (d, 2H), 7.10 (tt, 2H), 6.83 (d, 2H),
4.11 (t, 2H),3.63 (s, 2H), 3.52 (s, 2H), 2.98 (1, 2H), 2.61 (t,
4H), 2.56 (s, 4H), 1.67 (t, 2H) ppm;

[0742] 4-[[hexahydro-4-[2-(4-phenoxyphenoxy )ethyl]-
1H-1,4-diazepin-1-yljmethyl]benzoic acid; "H NMR (400
Mz, DMSO-d,) 8 7.98 (d, 2H), 7.58 (d, 2H), 7.35 (t, 2H),
7.06 (t, 1H), 7.00 (s, 4H), 6.90 (d, 2H), 4.24 (tbr, 4H),
3.80/3.00 (mbr, 10H), 2.05 (sbr, 2H) ppm;

[0743] 4-[[hexahydro-4-[3-[4-[4-(trifluoromethyl)phe-
noxy|phenoxy|propyl]-1H-1,4-diazepin-1-yl|methyl]
benzoic acid; 'H NMR (400 Mz, CD,0OD) § 8.08 (d, 2H),
7.62 (d, 2H), 7.58 (d, 2H), 7.06 (s, 4H), 7.00 (d, 2H), 4.45
(s, 2H), 4.38 (mbr, 2H), 3.92 (mbr, 2H), 3.76-3.62 (mbr,
6H), 3.42 (mbr, 2H), 2.33 (sbr, 2H) ppm;

[0744] 4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yllmethyl|benzoic ~ acid; 'H
NMR (300 MHz, CD,0D) § 7.90 (d, 2H), 7.43 (d, 2H),
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7.36 (dd, 2H), 7.33 (d, 2H), 7.29 (dd, 1H), 7.24 (d, 2H),
6.94 (d, 2H), 5.07 (s, 2H), 3.67 (s, 2H), 3.58 (s, 2H), 2.74
(m, 4H), 2.70 (m, 4H), 1.80 (m, 2H) ppm;

[0745] 4-[[hexahydro-7-0x0-4-[(4-phenoxyphenyl)me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0746] 4-[[hexahydro-5-0x0-4-[(4-phenoxyphenyl)me-
thyl]-1H-1,4-diazepin-1-yl|methyl]benzoic acid;

[0747] 3-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-ylJmethyl]benzoic acid; 'H NMR (300
MHz, DMSO-d,) 8 7.90 (s, 1H), 7.79 (d, 1H), 7.51 (d, 1H),
7.40 (dd, 1H), 7.38 (dd, 2H), 7.32 (d, 2H), 7.12 (dd, 1H),
6.99 (d, 2H), 6.94 (d, 2H), 3.66 (s, 2H), 3.59 (s, 2H), 2.66
(m, 4H), 2.61 (s, 4H), 1.72 (m, 2H) ppm; and

[0748] 3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yllmethyl|benzoic  acid; 'H
NMR (300 MHz, CD,0OD) 8 7.99 (s, 1H), 7.91 (d, 1H),
7.49 (d, 1H),7.40 (d, 2H), 7.40 (d, 2H), 7.39 (dd, 1H), 7.34
(dd, 2H), 7.28 (dd, 1H), 7.01 (d, 2H), 5.07 (s, 2H), 4.10 (s,
2H),3.87 (s, 2H), 3.22 (m, 2H), 3.15 (m, 2H), 2.96 (m, 2H),
2.92 (m, 2H), 2.04 (m, 2H) ppm;

[0749] 4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
1,4-diazepin-1-yl|methyl]-a,c.-dimethylbenzenemetha-
nol;

[0750] 4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-1H-
hexahydro-1H-diazepin-1-yl|methyl]benzonitrile;

[0751] (E)-4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-
1H-hexahydro-1H-diazepin-1-yl|methyl|benzaldehyde
oxime;

[0752] 1-[4-[[hexahydro-4-[(4-phenoxyphenyl)methyl]-
1H-1,4-diazepin-1-yl]methyl]phenyl]ethanone; '"H NMR
(300 MHz, CDCl,) 8 7.91 (d, 2H), 7.45 (d, 2H), 7.33 (dd,
2H), 7.29 (d, 2H), 7.09 (dd, 1H), 7.00 (d, 2H), 6.95 (d, 2H),
3.70 (s, 2H), 3.62 (s, 2H), 2.74 (m, 2H), 2.73 (m, 2H), 2.67
(s, 4H), 2.59 (s, 3H), 1.81 (m, 2H) ppm;

[0753] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]acetamide;
'"HNMR (300 MHz, CDCl,) 8 11.01 (s, 1H), 8.28 (d, 1H),
7.44 (d, 2H), 7.39 (dd, 2H), 7.33 (dd, 1H), 7.28 (dd, 1H),
7.24 (d,2H),7.05 (d, 1H), 6.98 (dd, 1H), 6.93 (d, 2H), 5.06
(s, 2H), 3.68 (s, 2H), 3.58 (s, 2H), 2.16 (s, 3H), 2.72 (m,
4H), 2.66 (s, 4H), 1.83 (m, 2H) ppm;

[0754] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]acetamide;

[0755] 2-amino-N-[3-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]ac-
etamide;

[0756] 2-amino-N-[2-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]ac-
etamide; "HNMR (300 MHz, CD,0D) 88.10(d, 1H), 7.42
(d,2H),7.35(dd, 2H), 7.28 (dd, 1H), 7.23 (dd, 1H),7.22 (d,
2H),7.14(d, 1H), 7.03 (dd, 1H), 6.94 (d, 2H), 5.04 (s, 2H),
3.64 (s, 2H), 3.57 (s, 2H), 3.40 (s, 2H), 2.75 (m, 2H), 2.71
(m, 2H), 2.65 (m, 4H), 1.81 (m, 2H) ppm;

[0757] 2-(acetylamino)-N-[2-[[hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
phenyl]acetamide; 'H NMR (300 MHz, CDC1,)§ 11.39 (s,
1H), 8.21 (d, 1H), 7.44 (d, 2H), 7.38 (dd, 2H), 7.32 (dd,
1H), 7.28 (dd, 1H), 7.23 (d, 2H), 7.07 (d, 1H), 7.00 (dd,
1H), 6.92 (d, 2H), 6.49 (m, 1H), 5.05 (s, 2H), 4.08 (d, 2H),
3.69 (s, 2H), 3.58 (s, 2H), 2.73 (m, 2H), 2.71 (m, 2H), 2.66
(m, 4H), 2.07 (s, 3H), 1.83 (m, 2H) ppm;

[0758] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]-5-methyl-
2-thiophenecarboxamide; 'H NMR (300 MHz, CDCL,) &
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11.35 (s, 1H), 8.36 (d, 1H), 7.55 (d, 1H), 7.44 (d, 2H), 7.39
(dd, 2H),7.32(dd, 1H), 7.31 (dd, 1H),7.23 (d, 2H), 7.10(d,
1H), 7.00 (dd, 1H), 6.92 (d, 2H), 6.77 (d, 1H), 5.05 (s, 2H),
3.74 (s, 2H), 3.58 (s, 2H), 2.79 (m, 2H), 2.72 (m, 6H), 2.54
(s, 3H), 1.85 (m, 2H) ppm;

[0759] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-2-methyl-
3-pyridinecarboxamide; 'H NMR (300 MHz, CDCl,) &
8.57 (dd, 1H), 7.75 (d, 1H), 7.63 (s, 1H), 7.55 (d, 2H), 7.43
(d, 2H),7.38 (dd, 2H), 7.35 (d, 2H), 7.32 (dd, 1H), 7.25 (d,
2H), 7.19 (dd, 4.6 Hz, 1H), 6.92 (d, 2H), 5.05 (s, 2H), 3.63
(s, 2H), 3.58 (s, 2H), 2.71 (m, 4H), 2.71 (s, 3H), 2.66 (s,
4H), 1.79 (m, 2H) ppm;

[0760] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(2-hy-
droxyethyl)urea; '"H NMR (300 MHz, CDCl,) 8 7.98 (s,
1H), 7.42 (d, 2H), 7.37 (dd, 2H), 7.31 (dd, 1H), 7.29 (s,
1H),7.22 (d, 1H),7.20(d, 2H), 7.13 (dd, 1H), 6.90 (d, 2H),
6.88 (d, 1H), 6.09 (t, 1H), 5.02 (s, 2H), 3.60 (t, 2H), 3.52 (s,
2H),3.51 (s, 2H), 3.30 (dt, 2H), 2.66 (m, 4H), 2.62 (s, 4H),
1.73 (m, 2H) ppm;

[0761] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(3-hy-
droxypropyl)urea; 'H NMR (300 MHz, CDCl,) § 7.59 (s,
1H), 7.42 (d, 2H), 7.38 (dd, 2H), 7.32 (dd, 1H), 7.26 (s,
1H),7.22 (d, 2H),7.22 (d, 1H), 7.16 (dd, 1H), 6.94 (d, 1H),
6.91 (d, 2H), 5.96 (t, 1H), 5.03 (s, 2H), 3.64 (t, 2H), 3.55 (s,
2H),3.54 (s, 2H), 3.34 (dt, 2H), 2.68 (m, 4H), 2.63 (s, 4H),
1.75 (m, 2H), 1.64 (m, 2H) ppm;

[0762] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-[ 3-
(1H-imidazol-1-yl)propylJurea; '"H NMR (300 MHz,
CDCl,) 6 8.07 (s, 1H), 7.43 (s, 1H), 7.42 (d, 2H), 7.37 (dd,
2H),7.34 (s, 1H), 7.31 (dd, 1H), 7.21 (d, 2H), 7.21 (d, 1H),
7.16 (dd, 1H), 7.02 (s, 1H), 6.96 (d, 1H), 6.90 (d, 2H), 6.90
(s, 1H), 6.15 (t, 1H), 5.02 (s, 2H), 3.93 (t, 2H), 3.55 (s, 2H),
3.54 (s, 2H), 3.14 (td, 2H), 2.67 (m, 4H), 2.62 (s, 4H), 1.91
(m, 2H), 1.74 (m, 2H) ppm;

[0763] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-[ 2-
(1H-imidazol-4-yl)ethyljurea; 'H NMR (300 MHz,
CDCl;) 8 8.35 (s, 1H), 7.30 (s, 1H), 7.41 (d, 2H), 7.36 (dd,
2H),7.34 (s, 1H), 7.32 (dd, 1H), 7.18 (d, 2H), 7.15 (d, 1H),
7.10(dd, 1H), 6.89 (d, 2H), 6.87 (d, 1H), 6.64 (s, 1H), 6.11
(t, 1H), 5.01 (s, 2H), 3.51 (s, 2H), 3.49 (s, 2H), 3.40 (m,
2H), 2.67 (m, 2H), 2.65 (m, 4H), 2.61 (s, 4H), 1.71 (m, 2H)
ppm;

[0764] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]-N'-[3-(4-
morpholinyl)propyl]urea; 'H NMR (300 MHz, CDCl,) &
7.43 (d, 2H),7.38(dd, 2H),7.31 (dd, 1H),7.26 (s, 1H), 7.23
(d, 2H), 7.23 (d, 1H), 7.21 (s, 1H), 7.19 (dd, 1H), 7.00 (d,
1H), 6.91 (d, 2H), 5.78 (m, 1H), 5.04 (s, 2H), 3.60 (m, 4H),
3.57 (s, 2H), 3.56 (s, 2H), 3.28 (m, 2H), 2.69 (m, 4H), 2.64
(s, 4H), 2.38 (m, 2H), 2.37 (m, 4H), 1.76 (m, 2H), 1.66 (m,
2H) ppm;

[0765] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(2-hy-
droxyethyl)urea; "H NMR (300 MHz, CD,0D) 8 7.41 (d,
2H), 7.36 (d, 2H), 7.34 (dd, 2H), 7.28 (dd, 1H), 7.24 (d,
2H), 7.22 (d, 2H), 6.94 (d, 2H), 5.03 (s, 2H), 3.64 (t, 2H),
3.63 (s, 4H), 3.33 (t, 2H), 2.78 (m, 4H), 2.74 (s, 4H), 1.83
(m, 2H) ppm;
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[0766] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(3-hy-
droxypropyl)urea; "H NMR (300 MHz, CD,0D) 8 7.43 (d,
2H), 7.37 (dd, 2H), 7.35 (d, 2H), 7.30 (dd, 1H), 7.26 (d,
2H), 7.23 (d, 2H), 6.95 (d, 2H), 5.05 (s, 2H), 3.65 (t, 2H),
3.64 (s, 4H), 3.32 (t, 2H), 2.79 (m, 4H), 2.74 (s, 4H), 1.83
(m, 2H), 1.75 (m, 2H) ppm;

[0767] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenyl]-N'-[3-
(1H-imidazol-1-yl)propylJurea; 'H NMR (300 MHz,
CD,0D)§7.66 (s, 1H),7.40 (d, 2H), 7.37 (d, 2H), 7.34 (dd,
2H),7.29 (dd, 1H), 7.24 (d, 2H), 7.22 (d, 2H), 7.13 (s, 1H),
6.95 (s, 1H), 6.93 (d, 2H), 5.03 (s, 2H), 4.06 (t, 2H), 3.66 (s,
4H),3.18 (t, 2H), 2.80 (m, 4H), 2.75 (s, 4H), 1.98 (m, 2H),
1.84 (m, 2H) ppm;

[0768] N-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenyl]-N'-[2-
(1H-imidazol-4-yl)ethyllurea; 'H NMR (300 MHz,
CD,0D)7.58 (s, 1H), 7.40 (d, 2H), 7.35 (d, 2H), 7.34 (dd,
2H), 7.30(dd, 1H), 7.27 (d, 2H), 7.22 (d, 2H), 6.86 (s, 1H),
6.95(d, 2H), 5.04 (s, 2H),3.72 (s, 2H), 3.71 (s, 2H), 3.45 (t,
2H), 2.86 (m, 4H), 2.82 (s, 4H), 2.79 (t, 2H), 1.82 (m, 2H)
ppm;

[0769] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenyl]-N'-[3-
(1H-imidazol-1-yl)propyljurea; 'H NMR (300 MHz,
CDCl,) 9 10.21 (s, 1H), 7.99 (d, 1H), 7.42 (d, 2H), 7.42 (s,
1H), 7.38 (dd, 2H), 7.31 (dd, 1H), 7.22 (dd, 1H), 7.20 (d,
2H),7.00 (d, 1H), 6.91 (d, 2H), 6.88 (dd, 1H), 6.75 (s, 1H),
5.67 (m, 1H), 5.03 (s, 2H), 3.62 (s, 2H), 3.54 (s, 2H), 3.52
(m, 2H), 2.82 (t, 2H), 2.65 (m, 4H), 2.62 (s, 4H), 1.74 (m,
2H) ppm;

[0770] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]-N'-[3-(4-
morpholinyl)propylJurea; "H NMR (300 MHz, CD,0D) §
9.99 (s, 1H), 8.01 (d, 1H), 7.43 (d, 2H), 7.38 (dd, 2H), 7.32
(dd, 1H), 7.24 (dd, 1H), 7.22 (d, 2H), 7.02 (d, 1H), 6.93 (d,
2H), 6.89 (dd, 1H), 5.36 (t, 1H), 5.05 (s, 2H), 3.67 (s, 2H),
3.65 (m, 4H), 3.58 (s, 2H), 3.32 (td, 2H), 2.69 (m, 4H), 2.66
(s, 4H), 2.44 (m, 2H), 2.41 (m, 4H), 1.79 (m, 2H), 1.72 (m,
2H) ppm;

[0771] 3-amino-N-[2-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]
propanamide; 'H NMR (300 MHz, CDCl,) 8 11.00 (s, 1H),
8.26 (d, 1H), 7.44 (d, 2H), 7.39 (dd, 2H), 7.32 (dd, 1H),
7.27 (dd, 1H), 7.23 (d, 2H), 7.05 (d, 1H), 6.97 (dd, 1H),
6.92 (d, 2H), 5.05 (s, 2H), 3.67 (s, 2H), 3.57 (s, 2H), 3.09 (t,
2H), 2.72 (m, 2H), 2.71 (m, 2H), 2.65 (s, 4H), 2.50 (t, 2H),
1.82 (m, 2H) ppm;

[0772] N-[2-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-N'-(2-hy-
droxyethyl)urea; '"H NMR (300 MHz, CDCl,) d 10.39 (s,
1H), 8.01 (d, 1H), 7.43 (d, 2H), 7.39 (dd, 2H), 7.32 (dd,
1H),7.24 (dd, 1H), 7.22 (d, 2H), 7.01 (d, 1H), 6.93 (d, 2H),
6.89 (dd, 1H), 5.53 (t, 1H), 5.05 (s, 2H), 3.72 (t, 2H), 3.67
(s, 2H), 3.60 (s, 2H), 3.38 (dt, 2H), 2.68 (m, 8H), 1.78 (m,
2H) ppmy;

[0773] 2-amino-N-[2-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]-2-
methylpropanamide; 'H NMR (300 MHz, CD,0D) & 8.06
(d, 1H),7.43 (d,2H),7.36 (dd, 2H), 7.32 (dd, 1H), 7.26 (dd,
1H),7.23 (d, 2H), 7.16 (d, 1H), 7.03 (dd, 1H), 6.94 (d, 2H),
5.06 (s, 2H), 3.63 (s, 2H), 3.59 (s, 2H), 2.82-2.61 (m, 8H),
1.82 (m, 2H), 1.40 (s, 6H) ppm;
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[0774] 2-amino-N-[4-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]ac-
etamide; 'H NMR (300 MHz, CD,0D) §7.53 (d, 2H), 7.42
(d, 2H),7.36 (dd, 2H), 7.32 (dd, 1H), 7.28 (d, 2H), 7.23 (d,
2H), 6.94 (d, 2H), 5.06 (s, 2H), 3.60 (s, 2H), 3.57 (s, 2H),
3.41 (s, 2H), 2.73 (m, 4H), 2.68 (s, 4H), 1.79 (m, 2H) ppm;

[0775] (S)-c.-amino-N-[4-[[hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
phenyl]benzenepropanamide; ‘H NMR (300 MHz,
CD,0D) 3 7.43 (d, 2H), 7.43 (d, 2H), 7.36 (dd, 2H), 7.33-
7.17 (m, SH), 7.32 (dd, 1H), 7.27 (d, 2H), 7.24 (d, 2H), 6.94
(d, 2H), 5.06 (s, 2H), 3.67 (dd, 1H), 3.60 (s, 2H), 3.59 (s,
2H), 3.07 (dd, 1H), 2.90 (dd, 1H), 2.73 (m, 4H), 2.69 (s,
4H), 1.80 (m, 2H) ppm;

[0776] 2-(acetylamino)-N-[4-[[hexahydro-4-[[4-(phenyl-
methoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl]
phenyl]acetamide; 'H NMR (300 MHz, CDCL,) 8 8.83 (s,
1H), 7.48 (d, 2H), 7.43 (d, 2H), 7.38 (dd, 2H), 7.32 (dd,
1H), 7.28 (d, 2H), 7.24 (d, 2H), 6.91 (d, 2H), 6.75 (1, 1H),
5.04 (s, 2H), 4.12 (d, 2H), 3.60 (s, 2H), 3.58 (s, 2H), 2.71
(m, 2H), 2.70 (m, 2H), 2.65 (s, 4H), 2.09 (s, 3H), 1.78 (m,
2H) ppm;

[0777] 2-(dimethylamino)-N-[4-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]acetamide;

[0778] N-(2-aminoethyl)-N-[2-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]urea; 'H NMR (300 MHz, CD,0D) 8 7.83 (d,
1H), 7.40 (d, 2H), 7.34 (dd, 2H), 7.27 (dd, 1H), 7.22 (d,
2H), 7.20 (dd, 1H), 7.07 (d, 1H), 6.93 (d, 2H), 6.91 (dd,
1H), 5.02 (s, 2H), 3.58 (s, 2H), 3.56 (s, 2H), 3.26 (t, 2H),
2.76 (t, 2H), 2.67 (m, 2H), 2.64 (s, 4H), 2.63 (m, 2H), 1.75
(m, 2H) ppm;

[0779] (S)-2-amino-5-0x0-5-[[4-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]amino]pentanoic acid; 'H NMR (300 MHz,
CD,0D) 8 7.59 (d, 2H), 7.43 (d, 2H), 7.37 (dd, 2H), 7.36
(d, 4H), 7.30 (dd, 1H), 7.04 (d, 2H), 5.10 (s, 2H), 4.06 (s,
2H), 3.91 (s, 2H), 3.71 (t, 1H), 3.18 (m, 2H), 3.15 (m, 2H),
3.03 (m, 2H), 3.01 (m, 2H), 2.64 (t, 2H), 2.19 (m, 2H), 2.04
(m, 2H) ppm;

[0780] 4-(aminosulfonyl)-N-[2-[[hexahydro-4-[[4-(phe-
nylmethoxy)phenyl|methyl]-1H-1,4-diazepin-1-yl]me-
thyl]phenyl]butanamide; ‘H NMR (300 MHz, CD,CI) §
11.16 (s, 1H), 8.20(d, 1H), 7.44 (d, 2H), 7.38 (dd, 2H), 7.32
(dd, 1H),7.27 (dd, 1H), 7.22 (d, 2H), 7.05 (d, 1H), 6.98 (dd,
1H), 6.93 (d, 2H), 5.05 (s, 2H), 4.92 (s, 2H), 3.68 (s, 2H),
3.59 (s, 2H), 3.23 (t, 1H), 2.71 (m, 4H), 2.66 (s, 4H), 2.56
(t, 2H), 2.28 (m, 2H), 1.82 (m, 2H) ppm;

[0781] 3-amino-N-[4-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]
propanamide; 'H NMR (300 MHz, CD,0D) § 7.52 (d,
2H), 7.43 (d, 2H), 7.36 (dd, 2H), 7.32 (dd, 1H), 7.28 (d,
2H), 7.23 (d, 2H), 6.94 (d, 2H), 5.06 (s, 2H), 3.60 (s, 2H),
3.58 (s, 2H), 3.04 (t, 2H), 2.73 (m, 4H), 2.69 (s, 4H), 2.59
(t, 2H), 1.80 (m, 2H) ppm;

[0782] (S)—N-[4-[[hexahydro-4-[[4-(phenylmethoxy)
phenyl|methyl]-1H-1,4-diazepin-1-yl|methyl|phenyl]
pyrrolidine-2-carboxamide; 'H NMR (300 MHz, CD,0D)
87.53 (d, 2H), 7.43 (d, 2H), 7.36 (dd, 2H), 7.31 (dd, 1H),
7.28 (d, 2H), 7.23 (d, 2H), 6.93 (d, 2H), 5.06 (s, 2H), 3.75
(dd, 1H), 3.59 (s, 2H), 3.56 (s, 2H), 3.04 (m, 1H), 2.96 (m,
1H),2.72 (m, 4H), 2.67 (s, 4H), 2.20 (m, 1H), 1.87 (m, 1H),
1.79 (m, 2H), 1.78 (m, 2H) ppm;
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[0783] 2-[[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]amino]ace-
tic acid; '"H NMR (300 MHz, CD,0D) 8 7.40 (d, 2H), 7.34
(dd, 2H),7.30(d, 2H), 7.28 (dd, 1H), 7.08 (dd, 1H), 6.96 (d,
2H), 6.62 (s, 1H), 6.60 (d, 1H), 6.57 (d, 1H), 5.04 (s, 2H),
3.85 (s, 2H), 3.79 (s, 2H), 3.66 (s, 2H), 2.98 (m, 2H), 2.96
(m, 2H), 2.92 (s, 4H), 1.93 (m, 2H) ppm;

[0784] 2-[[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl]amino]ace-
tic acid; '"H NMR (300 MHz, CD,0D) 8 7.40 (d, 2H), 7.34
(dd, 2H), 7.28 (dd, 1H), 7.25 (d, 2H), 7.14 (d, 2H), 6.95 (d,
2H), 6.57 (d, 2H), 5.04 (s, 2H), 3.95 (s, 2H), 3.68 (s, 2H),
3.66 (s, 2H),3.15 (m, 2H), 3.05 (m, 2H), 2.81 (m, 4H), 1.94
(m, 2H) ppm;

[0785] 4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl|me-
thyl]-1H-1,4-diazepin-1-yl]methyl]benzenemethanol;

[0786] N-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]|phenyl|sulfamide;
'H NMR (300 MHz, CDCl;) 8 7.52 (d, 1H), 7.43 (d, 2H),
7.42 (s, 1H),7.39 (dd, 2H), 7.32 (dd, 1H), 7.23 (d, 2H), 7.06
(d, 1H), 6.99 (dd, 1H), 6.92 (d, 2H), 5.05 (s, 2H), 3.73 (s,
2H),3.56 (s, 2H), 2.76 (m, 2H), 2.71 (m, 2H), 2.64 (s, 4H),
1.85 (m, 2H) ppm;

[0787] 2-[4-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenoxyJacetic
acid; 'H NMR (300 MHz, CD,0D) & 7.43 (d, 2H), 7.37
(dd, 2H), 7.33 (d, 2H), 7.32 (dd, 1H), 7.31 (d, 2H), 7.00 (d,
2H), 6.93 (d, 2H), 5.09 (s, 2H), 4.41 (s, 2H), 3.93 (s, 2H),
3.90 (s, 2H), 3.04 (m, 4H), 3.01 (m, 4H), 2.01 (m, 2H) ppm;
and

[0788] 2-[3-[[hexahydro-4-[[4-(phenylmethoxy)phenyl]
methyl]-1H-1,4-diazepin-1-yl|methyl]phenoxy]acetic
acid; 'HNMR (300 MHz, CD,0D) 8 7.43 (d, 2H), 7.38 (d,
2H), 7.37 (dd, 2H), 7.30 (dd, 1H), 7.22 (dd, 1H), 7.03 (d,
2H), 6.99 (s, 1H), 6.88 (d, 1H), 6.87 (d, 1H), 5.04 (s, 2H),
4.41 (s, 2H), 4.07 (s, 2H), 3.81 (s, 2H), 3.18 (m, 2H), 3.07
(m, 2H), 2.93 (m, 2H), 2.89 (m, 2H), 2.00 (m, 2H) ppm;

[0789] 4-[[methy][2-[methyl[[4-(phenylmethoxy)pheny]]
methyl]amino]ethyl]amino]methyl]benzoic  acid; 'H
NMR (300 MHz, CD,0OD) § 7.95 (d, 2H), 7.41 (d, 2H),
7.37 (d, 2H), 7.35 (dd, 2H), 7.34 (d, 2H), 7.28 (dd, 1H),
7.01(d, 2H), 5.07 (s, 2H), 3.97 (s, 2H), 3.69 (s, 2H), 3.01 (1,
2H), 2.80 (t, 2H), 2.55 (s, 3H), 2.28 (s, 3H) ppm;

[0790] 4-[[methy][3-[methyl[[4-(phenylmethoxy)pheny]]
methyl]amino]propylamino]methyl]benzoic acid; ‘H
NMR (300 MHz, CD,0D) § 7.99 (d, 2H), 7.43 (d, 4H),
7.43 (d, 2H), 7.35 (dd, 2H), 7.29 (dd, 1H), 7.04 (d, 2H),
5.09 (s, 2H), 4.18 (s, 2H), 3.91 (s, 2H), 3.10 (m, 2H), 2.81
(m, 2H), 2.71 (s, 3H), 2.45 (s, 3H), 2.09 (m, 2H) ppm;

[0791] 4-[[methy][3-[methyl[[4-(2-phenoxyethoxy)phe-
nyl|methyl]amino]propyl]amino]methyl |benzoic acid; 'H
NMR (300 MHz, CD;0D) §7.92 (d,2H), 7.29 (d, 2H), 7.27
(dd, 2H), 7.24 (d, 2H), 6.96 (d, 2H), 6.96 (d, 2H), 6.93 (dd,
1H), 4.31 (s, 4H), 3.60 (s, 2H), 3.58 (s, 2H), 2.53 (m, 2H),
2.46 (m, 2H), 2.30 (s, 3H), 2.24 (s, 3H), 1.79 (m, 2H) ppm;

[0792] 4-[[methyl[2-[methyl[[4-(2-phenylethoxy)phenyl]
methyl]amino]ethyl]amino]methyl]benzoic  acid; 'H
NMR (300 MHz, CD,0D) § 7.94 (d, 2H), 7.35 (d, 2H),
7.32-7.24 (m, 4H), 7.29(d, 2H), 7.19 (m, 1H), 6.93 (d, 2H),
4.17 (t,2H),3.90(s, 2H), 3.67 (s, 2H), 3.05 (t, 2H), 2.96 (m,
2H), 2.76 (m, 2H), 2.50 (s, 3H), 2.29 (s, 3H) ppm;

[0793] 4-[[methyl[3-[methyl[[4-(2-phenylethoxy)phenyl]
methyl]amino]propyl]amino]methyl]benzoic acid; ‘H
NMR (300 MHz, CD,0D) § 7.94 (d, 2H), 7.32-7.22 (m,
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4H),7.28 (d, 2H), 7.26 (d, 2H), 7.17 (m, 1H), 6.88 (d, 2H),
4.13 (t,2H),3.79 (s, 2H), 3.60 (s, 2H), 3.03 (t, 2H), 2.72 (m,
2H), 2.51 (m, 2H), 2.42 (s, 3H), 2.24 (s, 3H), 1.85 (m, 2H)
ppm;

[0794] 4-[[methy][2-[methyl[[4-(2-phenoxyethoxy)phe-
nyl]methyl]amino]ethyl]amino]methyl]benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.92 (d, 2H), 7.30 (d, 2H),
7.27 (dd, 2H), 7.22 (d, 2H), 6.96 (d, 2H), 6.95 (d, 2H), 6.93
(dd, 1H), 4.31 (s, 4H), 3.57 (s, 2H), 3.54 (s, 2H), 2.60 (m,
4H), 2.25 (s, 3H), 2.23 (s, 3H) ppm;

[0795] 4-[[methy][3-[methyl[[4-[4-(2-0xazoly])phenoxy]
phenyl|methyl]amino]|propyl]amino|methyl]benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.99 (d, 2H), 7.94 (d,
2H), 7.94 (d, 1H), 7.37 (d, 2H), 7.32 (d, 2H), 7.26 (d, 1H),
7.08 (d, 2H), 7.05 (d, 2H), 3.72 (s, 4H), 2.64 (m, 2H), 2.62
(m, 2H), 2.36 (s, 3H), 2.35 (s, 3H), 1.86 (m, 2H) ppm;

[0796] 4-[[[4-[[(4-phenoxyphenyl)methyl]amino]cyclo-
hexyl]amino|methyl|benzoic acid;

[0797] 4-[[methy][2,2-dimethyl-3-[[[4-[4-(2-0xazolyl)
phenoxy|phenyl|methyl]amino]propyl]amino |methyl]-
benzoic acid; "H NMR (300 MHz, CD,0D) & 8.00 (d, 2H),
7.95 (d, 1H), 7.89 (d, 2H), 7.36 (d, 2H), 7.21 (d, 2H), 7.27
(d, 1H), 7.10 (d, 2H), 7.03 (d, 2H), 4.09 (s, 2H), 3.68 (s,
2H), 3.01 (s, 2H), 2.72 (s, 2H), 2.30 (s, 3H), 1.07 (s, 6H)
ppm;

[0798] 4-[[methy]|2,2-dimethyl-3-[methyl[[4-(2-phe-
noxyethoxy )phenyl|methyl]amino]|propyl]lamino|me-
thyl]-benzoic acid; 'H NMR (300 MHz, CD,0D) & 7.95
(d, 2H), 7.25 (m, 7H), 6.96 (d, 2H), 6.94 (d, 2H), 4.30 (s,
4H), 3.90 (s, 2H), 3.74 (s, 2H), 2.84 (s, 2H), 2.63 (s, 2H),
2.56 (s, 3H), 2.36 (s, 3H), 1.02 (s, 6H) ppm;

[0799] 4-[[methy][2,2-dimethyl-3-[methy][[4-[4-(2-0%-
azolyl)phenoxy|phenyl|methyl]amino]|propyl]amino]-
methyl]benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.99
(d, 2H), 7.96 (d, 2H), 7.95 (d, 1H), 7.37 (d, 2H), 7.32 (d,
2H), 7.26 (d, 1H), 7.08 (d, 2H), 7.04 (d, 2H), 3.80 (s, 2H),
3.83 (s, 2H), 2.71 (s, 2H), 2.66 (s, 2H), 2.48 (s, 3H), 2.41 (s,
3H), 1.02 (s, 6H) ppm;

[0800] 4-[[methyl]|2,2-dimethyl-3-[methyl[[4-(2-phe-
nylethoxy)phenyl]methyl]amino |propyl]amino|methyl]-
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.96 (d, 2H),
7.26 (m, 8H), 7.18 (m, 1H), 6.90 (d, 2H), 4.18 (t, 2H), 3.96
(s,2H),3.74 (s, 2H), 3.06 (t, 2H), 2.91 (s, 2H), 2.64 (s, 2H),
2.62 (s, 3H), 2.36 (s, 3H), 1.03 (s, 6H) ppm;

[0801] N-[2-[[[4-(phenylmethoxy)phenyl|methyl]amino]
ethyl]-4-(1H-imidazol-1-yl)benzamide;

[0802] 4-[[[[4-(4-bromophenoxy)phenyl|methyl][2-(1-
pyrrolidinyl)ethyl]lamino]methyl|benzoic acid; ‘H NMR
(400 MHz, DMSO-dy) 8 7.96 (d, 2H), 7.59 (m, 4H), 7.45
(d, 2H), 7.17 (d, 2H), 6.92 (d, 2H), 3.72 (m, 4H), 3.61 (sbr,
2H), 3.37 (t, 2H), 3.21 (sbr, 2H), 2.72 (m, 2H), 1.86 (sbr,
4H) ppm;

[0803] 1,1-dimethylethyl (2-aminoethyl)[(4-phenoxyphe-
nyl)methyl]carbamate; 'H NMR (400 MHz, DMSO-d,) &
7.38/7.34 (m, 2H), 7.22 (d, 2H), 7.12/7.09 (m, 1H), 6.98/
6.95 (m, 4H), 4.35 (s, 2H), 3.15/3.05 (m, 2H), 2.60 (t, 2H),
1.96 (brs), 1.39/1.36 (m, 9H) ppm;

[0804] N-[(4-phenoxyphenyl)methyl]-1,2-ethanediamine;
'"H NMR (400 MHz, DMSO-dy) 8 8.99 (br s, 1H), 7.96 (br
s, 2H),7.50 (d, 2H), 7.42 (t, 2H), 7.18 (t, 1H), 7.08 (d, 2H),
7.01 (d, 2H), 4.19 (s, 2H), 3.13 (d, 4H) ppm;

[0805] N-[5-[(4-phenoxyphenyl)methyl|pentyl]-4-(2H-
tetrazol-5-yl)benzamide; *H NMR (400 MHz, DMSO-d,)
88.70 (br s, 1H), 8.63 (t, 1H), 8.12 (d, 2H), 8.03 (d, 2H),
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7.48 (d,2H),7.41 (t,2H), 7.17 (t, 1H), 7.06 (d, 2H), 7.01 (d,
2H), 4.12 (br s, 2H), 3.29 (q, 2H), 2.91 (br s, 2H), 1.65 (m,
2H), 1.56 (m, 2H), 1.37 (m, 2H) ppm;

[0806] N-[3-[(4-phenoxyphenyl)methyl|propyl]-4-(2H-
tetrazol-5-yl)benzamide; "H NMR (400 MHz, DMSO-d,)
0 8.81 (1, 1H), 8.73 (br s, 1H), 8.14 (d, 2H), 8.04 (d, 2H),
7.49 (d, 2H), 7.40 (1, 2H), 7.16 (t, 1H), 7.05 (d, 2H), 7.00,
(d, 2H), 4.15 (br s, 2H), 3.37 (q, 2H), 2.99 (br s, 2H), 1.90
(m, 2H) ppm;

[0807] methyl 4-[[[2-(4-morpholinyl)ethyl][(4-phenox-
yphenyl)methyl]amino|methyl|benzoate;

[0808] 4-[[[2-(4-morpholinyl)ethyl][(4-phenoxyphenyl)
methyl]amino|methyl]benzoic acid;

[0809] N-[[4-(phenylmethoxy)phenyl|methyl]-1,2-
ethanediamine; "H NMR (400 MHz, DMSO-d,) 8 7.38 (m,
4H),7.28 (m, 1H), 7.22 (m, 2H), 6.92 (m, 2H), 5.05 (s, 2H),
2.65 (t, 2H), 2.53 (t, 2H), 2.48 (t, 2H) ppm;

[0810] N-[[4-[(4-methylphenyl)methoxy|phenyl|methyl]-
1,2-ethanediamine; 'HNMR (400 MHz, DMSO-d,) 8 7.32
(d, 2H), 7.15 (m, 4H), 6.90 (d, 2H), 5.00 (s, 2H), 2.55 (m,
2H), 2.46 (m, 2H), 2.43 (m, 2H), 2.28 (s, 3H) ppm;

[0811] N-[[4-(2-naphthalenylmethoxy)phenyl|methyl]-1,
2-ethanediamine; "H NMR (400 MHz, DMSO-d) § 7.92
(m, 4H), 7.52 (m, 5H), 7.18 (d, 2H), 5.28 (s, 2H), 4.12 (s,
2H), 3.16 (m, 4H) ppm;

[0812] (S)-4-methyl-N-[[4-(phenylmethoxy)phenyl|me-
thyl]-1,2-pentanediamine; 'H NMR (400 MHz, DMSO-
dg)d7.2 (m, 10H), 5.07 (s, 2H), 3.65 (m, 2H), 3.56 (m, 1H),
3.11 (m, 1H), 1.63 (m, 2H), 1.32 (m, 1H), 0.93 (M, 6H)
(400 MHz, DMSO-d,) 7.2 (m, 10H), 5.07 (s, 2H), 3.65 (m,
2H), 3.56 (m, 1H), 3.11 (m, 1H), 1.63 (m, 2H), 1.32 (m,
1H), 0.93 (M, 6H) ppm;

[0813] N-methyl-N'-[[4-(phenylmethoxy)phenyl]methyl]-
1,2-ethanediamine; "H NMR (400 MHz, DMSO-d,) 6 7.38
(m, 4H), 7.28 (m, 1H), 7.22 (m, 2H), 6.92 (m, 2H), 5.05 (s,
2H), 3.6 (s, 2H), 2.58 (m, 4H), 2.26 (s, 3H) ppm;

[0814] 3-[[methy][2-[methyl[[4-(phenylmethoxy)pheny]]
methyl]amino]ethylJamino]methyl]benzoic  acid; 'H
NMR (300 MHz, CD,0OD) 8 7.99 (s, 1H), 7.94 (d, 1H),
7.47 (d, 1H),7.40 (d,2H), 7.39 (dd, 1H), 7.37 (d, 2H), 7.34
(dd, 2H), 7.28 (dd, 1H), 7.03 (d, 2H), 5.07 (s, 2H), 4.02 (s,
2H), 3.72 (s, 2H), 3.08 (t, 2H), 2.84 (t, 2H), 2.59 (s, 3H),
2.29 (s, 3H) ppm;

[0815] 4-(1H-imidazol-1-y1)-N-[2-[[ (4-phenoxyphenyl)
methyl]amino]ethyl]benzamide; 'H NMR (400 MHz,
DMSO-dy) 6 9.50 (s, 1H), 8.89 (t, 2H), 8.27 (s, 1H), 8.07
(d, 2H), 7.93 (d, 2H), 7.79 (s, 1H), 7.52 (d, 2H), 7.41 (t,
2H),7.18 (t,1H), 7.07 (d, 2H), 7.02 (d, 2H), 4.20 (brs, 2H),
3.62 (q, 2H), 3.14 (br s, 2H) ppm;

[0816] 4-fluoro-N-[2-[[(4-phenoxyphenyl)methyl]amino]
ethyl]benzamide; ‘H NMR (400 MHz, DMSO-dy) & 8.82
(brs, 1H), 8.69 (t, 1H), 7.92 (m, 2H), 7.51 (d, 2H), 7.41 (t,
2H), 7.32 (t, 2H), 7.18 (t, 1H), 7.06 (d, 2H), 7.01 (d, 2H),
4.19 (brs, 2H), 3.56 (q, 2H), 3.11 (br s, 2H) ppm;

[0817] 4-cyano-N-[2-[[(4-phenoxyphenyl)methyl]amino]
ethyl]benzamide; "H NMR (400 MHz, DMSO-d,) 8 8.89
(t, 1H), 8.80 (br s, 1H), 8.00 (s, 4H), 7.51 (d, 2H), 7.41 (t,
2H),7.18 (t,1H), 7.06 (d, 2H), 7.01 (d, 2H), 4.19 (brs, 2H),
3.60 (q, 2H), 3.13 (br s, 2H) ppm;

[0818] 4-[[[2-[[(4-phenoxyphenyl)methyl|amino]|ethyl]
amino]carbonyl]benzoic acid; 'H NMR (400 MHz,
DMSO-dy) 6 8.81 (t, 2H), 8.04 (d, 2H), 7.95 (d, 2H), 7.51
(d,2H),7.41 (t,2H), 7.18 (t, 1H), 7.06 (d, 2H), 7.02 (d, 2H),
4.19 (s, 2H), 3.60 (q, 2H), 3.13 (bm, 2H) ppm;
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[0819] 4-(4-methyl-1H-imidazol-1-yl)-N-[2-[[(4-phenox-
yphenyl)methyl]amino]ethylJbenzamide; NMR obtained
on mixture: Major isomer "H NMR (400 MHz, DMSO-d,)
89.47 (s, 1H), 8.92 (bm, 1H), 8.85(t, 1H), 8.07 (t,2H), 7.88
(d,2H),7.78 (d, 1H),7.52 (d, 2H), 7.41 (t, 2H), 7.18 (t, 1 H),
7.07(d,2H),7.02 (d, 2H),4.20 (brs, 2H),3.62 (q, 2H),3.14
(brs, 2H), 2.33 (d, 3H); Minor isomer: 'H NMR (400 MHz,
DMSO-dy) 8 9.30 (s, 1H), 8.92 (bm, 1H), 8.85 (t, 1H), 8.07
(t, 2H), 8.02 (br s, 2H), 7.62 (br s, 1H), 7.52 (d, 2H), 7.41
(t, 2H), 7.18 (t, 1H), 7.07 (d, 2H), 7.02 (d, 2H), 4.20 (br s,
2H), 3.62 (q, 2H), 3.14 (br s, 2H), 2.20 (d, 3H) ppm;

[0820] 4-(2-methyl-1H-imidazol-1-y1)-N-[2-[[(4-phenox-
yphenyl)methyl]amino]ethyl[benzamide; 'H NMR (400
MHz, DMSO-d,) 8 8.90 (t, 2H), 8.08 (d, 2H), 7.92 (d, 1H),
7.80 (d, 1H), 7.76 (d, 2H), 7.52 (d, 2H), 7.41 (t, 2H), 7.18
(t, 1H), 7.07 (d, 2H), 7.02 (d, 2H), 4.21 (br s, 2H), 3.62 (q,
2H), 3.14 (br s, 2H), 2.53 (s, 3H) ppm;

[0821] N-[2-[[(4-phenoxyphenyl)methyl]amino]ethyl]-4-
(2H-tetrazol-5-yl)benzamide; 'H NMR (400 MHz,
DMSO-dy) 6 8.83 (t, 2H), 8.16 (d, 2H), 8.06 (d, 2H), 7.52
(d,2H),7.41(t,2H),7.18 (t, 1H),7.07 (d, 2H), 7.02 (d, 2H),
4.20 (brs, 2H), 3.62 (q, 2H), 3.14 (br s, 2H) ppm; and

[0822] N-[2-[[(4-phenoxyphenyl)methyl]amino]ethyl]-3-
(2H-tetrazol-5-yl)benzamide; "H NMR 400 MHz, DMSO-
dy): 88.89(t, 1H), 8.81 (brs, 1H), 8.58 (t, 1H), 8.19 (d, 1H),
8.04 (d, 1H),7.74 (t, 1H), 7.52 (d, 2H), 7.41 (t, 2H), 7.17 (t,
1H), 7.07 (d, 2H), 7.01 (d, 2H), 4.20 (br s, 2H), 3.63 (q,
2H), 3.15 (br s, 2H) ppm;

[0823] 4-[[4-[[4-(phenylmethoxy)phenyl|methyl]-1-pip-
erazinyllmethyl]benzoic acid; 'H NMR (300 MHz,
CD,0D) 8 7.90 (d, 2H), 7.43 (d, 2H), 7.36 (dd, 2H), 7.32
(d, 2H), 7.30 (dd, 1H), 7.23 (d, 2H), 6.94 (d, 2H), 5.07 (s,
2H), 3.55 (s, 2H), 3.47 (s, 2H), 2.50 (m, 8H) ppm;

[0824] 4-[[4-[[4-(2-phenoxyethoxy)phenyl |methyl]-1-
piperazinyl]methyl]benzoic acid; 'H NMR (300 MHz,
CD,0D) 8 7.90 (d, 2H), 7.31 (d, 2H), 7.27 (dd, 2H), 7.24
(d, 2H), 6.96 (d, 2H), 6.93 (d, 2H), 6.92 (dd, 1H), 4.31 (s,
4H), 3.55 (s, 2H), 3.47 (s, 2H), 2.50 (m, 8H) ppm;

[0825] 4-[[4-[[4-(2-phenylethoxy)phenyl|methyl]-1-pip-
erazinyl|methyl]benzoic acid; 'H NMR (300 MHz,
CD,0D) 6 7.89 (d, 2H), 7.34-7.26 (m, 4H), 7.31 (d, 2H),
7.20 (d, 2H), 7.20 (m, 1H), 6.86 (d, 2H), 4.17 (t, 2H), 3.54
(s, 2H), 3.45 (s, 2H), 3.05 (t, 2H), 2.49 (m, 8H) ppm;

[0826] 4-[[4-[[4-[4-(2-0xazolyl)phenoxy |phenyl |methyl]-
1-piperazinyl|methyl]benzoic acid; ‘H NMR (300 MHz,
CD,0D) 8 7.99(d, 2H), 7.96 (d, 2H), 7.95 (d, 1H), 7.40 (d,
2H), 7.39 (d, 2H), 7.26 (d, 1H), 7.07 (d, 2H), 7.05 (d, 2H),
3.71 (s, 4H), 2.70 (m, 8H) ppm;

[0827] N-[2-[[4-[[4-(phenylmethoxy)phenyl|methyl]-1-
piperazinyl|methyl]phenyl]-2-thiophenecarboxamide; ‘H
NMR (300 MHz, CDCl;) d 11.18 (s, 1H), 8.36 (d, 1H),
7.70 (dd, 1H), 7.52 (dd, 1H), 7.44 (d, 2H), 7.39 (dd, 2H),
7.33 (dd, 2H), 7.23 (d, 2H), 7.13 (d, 1H), 7.12 (dd, 1H),
7.03 (dd, 1H), 6.94 (d, 2H), 5.05 (s, 2H), 3.64 (s, 2H), 3.51
(s, 2H), 2.56 (m, 8H) ppm;

[0828] N-(2-hydroxyethyl)-N-[2-[[4-[[4-(phenylmethoxy)
phenyl]methyl]-1-piperazinyl]methyl]phenyl|urea;  'H
NMR (300 MHz, CDCl;) 8 9.63 (s, 1H), 7.90 (d, 1H), 7.43
(d,2H),7.38 (dd, 2H), 7.32 (dd, 1H), 7.26 (dd, 1H), 7.21 (d,
2H), 7.06 (d, 1H), 6.94 (dd, 1H), 6.93 (d, 2H), 5.05 (s, 2H),
4.92(t,1H),3.77 (t,2H),3.55 (s, 2H), 3.47 (s, 2H), 3.44 (dt,
2H), 2.47 (m, 8H) ppm;

[0829] (S)-2-amino-N-[3-[[4-[[4-(phenylmethoxy)phe-
nyl]methyl]-1-piperazinyl |methyl|phenyl|propanamide;
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'"H NMR (300 MHz, CDCl,) 8 9.45 (s, 1H), 7.59 (d, 1H),
7.46 (s, 1H),7.43 (d, 2H), 7.38 (dd, 2H), 7.32 (dd, 1H), 7.26
(dd, 1H), 7.21 (d, 2H), 7.04 (d, 1H), 6.92 (d, 2H), 5.05 (s,
2H), 3.61 (q, 1H), 3.49 (s, 2H), 3.46 (s, 2H), 2.48 (m, 8H),
1.43 (d, 3H) ppm;

[0830] 3-amino-N-[3-[[4-[[4-(phenylmethoxy)phenyl]
methyl]-1-piperazinyllmethyl]phenyl]propanamide; ‘H
NMR (300 MHz, CDCl,) 8 9.84 (s, 1H), 7.47 (d, 1H), 7.44
(s, 1H), 7.42 (d, 2H), 7.37 (dd, 2H), 7.31 (dd, 1H), 7.22 (dd,
1H), 7.20 (d, 2H), 7.01 (d, 1H), 6.91 (d, 2H), 5.04 (s, 2H),
3.47(s,2H),3.45 (s, 2H),3.10 (m, 2H), 2.48 (m, 10H) ppm;

[0831] (S)-4-amino-5-0x0-5-[4-[[4-(phenylmethoxy)phe-
nyl]methyl]-1-piperazinyl|pentanoic acid; 'H NMR (300
MHz, CD,0D) 6 7.43 (d, 2H), 7.37 (dd, 2H), 7.30(dd, 1H),
7.25 (d, 2H), 6.96 (d, 2H), 5.08 (s, 2H), 4.31 (dd, 1H),
3.67-3.54 (m, 4H), 3.51 (s, 2H), 2.50 (m, 2H), 2.46 (m,
2H), 2.40 (m, 2H), 2.00 (m, 1H), 1.89 (m, 1H) ppm;

[0832] d-ox0-4-[[4-(phenylmethoxy)phenyl]methyl]-1-
piperazinebutanesulfonamide; 'H NMR (300 MHz,
CDCl,) 7.43 (d, 2H), 7.38 (dd, 2H), 7.32 (dd, 1H), 7.21 (d,
2H), 6.93 (d, 2H), 5.36 (s, 2H), 5.05 (s, 2H), 3.59 (m, 2H),
3.45 (s, 2H), 3.44 (m, 2H), 3.20 (t, 2H), 2.50 (t, 2H), 2.41
(m, 2H), 2.39 (m, 2H), 2.18 (m, 2H) ppm;

[0833] 3-[[4-[[4-(phenylmethoxy)phenyl|methyl]-1-pip-
erazinyl|methyl]benzoic acid; 'H NMR (300 MHz,
CD,0D)d7.90 (s, 1H), 7.86 (d, 1H), 7.42 (d, 2H), 7.37 (d,
1H), 7.36 (dd, 2H), 7.31 (dd, 1H), 7.29 (dd, 1H), 7.24 (d,
2H), 6.96 (d, 2H), 5.07 (s, 2H), 3.60 (s, 2H), 3.53 (s, 2H),
2.56 (m, 8H) ppm;

[0834] 4-[[4-[methyl[(4-phenoxyphenyl)methyl]amino]-
1-piperidinyl]methyl]benzoic acid; 'H NMR (300 MHz,
CD,0D) 6 7.93 (d, 2H), 7.35 (d, 2H), 7.34 (dd, 2H), 7.33
(d, 2H), 7.11 (dd, 1H), 6.97 (d, 2H), 6.94 (d, 2H), 3.70 (s,
2H), 3.63 (s, 2H), 3.05 (d, 2H), 2.63 (m, 1H), 2.29 (s, 3H),
2.13 (dd, 2H), 1.91 (d, 2H), 1.74 (dddd, 2H) ppm;

[0835] 4-[[4-[methyl[2-[4-(phenylmethy]l)phenoxy]ethyl]
amino]-1-piperidinyl Jmethyl]benzoic acid; "H NMR (300
MHz, CD;0D) 8 7.93 (d, 2H), 7.33 (d, 2H), 7.23 (dd, 2H),
7.15(d, 2H),7.13 (dd, 1H), 7.08 (d, 2H), 6.83 (d, 2H), 4.05
(t,2H),3.87 (s, 2H), 3.56 (s, 2H), 2.99 (d, 2H), 2.92 (t, 2H),
2.56 (m, 1H),2.40 (s, 3H), 2.07 (dd, 2H), 1.84 (d, 2H), 1.61
(dddd, 2H) ppm;

[0836] 4-[[4-[[[4-(4-bromophenoxy)phenyl|methy]]
amino]-1-piperidinyl Jmethyl]benzoic acid; "H NMR (400
MHz, DMSO-d,) 8 9.15 (br, 1H), 8.06 (dbr, 2H), 7.62 (m,
3H), 7.57 (d, 2H), 7.16 (d, 2H), 7.02 (dd, 2H), 4.38 (sbr,
1H), 4.22 (sbr, 2H), 3.41 (br, 4H), 3.07 (sbr, 2H), 2.15 (sbr,
2H), 1.83 (sbr, 2H) ppm;

[0837] 4-[[4-[[[4-(4-bromophenoxy)phenyl|methyl]me-
thylamino]-1-piperidinyl |methyl]benzoic acid; "H NMR
(400 MHz, DMSO-dy) § 8.01 (d, 2H), 7.60 (d, 2H), 7.57
(dd, 2H), 7.52 (d, 2H), 7.08 (d, 2H), 6.99 (dt, 2H), 4.37 (br,
2H), 4.21 (br, 1H), 3.44 (m, 4H), 2.98 (br, 2H), 2.58 (s, 3H),
2.22 (m, 2H), 2.01 (br, 2H) ppm;

[0838] 4-[[(RS)-2-[[[[4-(4-bromophenoxy )phenyl|me-
thyl|methylamino |methyl]-1-piperidinyl|methyl|benzoic
acid; "H NMR (400 MHz, DMSO-d,) 8 7.98 (d, 2H), 7.60
(d, 2H), 7.58 (d, 2H), 7.43 (d, 2H), 7.08 (d, 2H), 6.92 (d,
2H), 4.46 (dbr, 2H), 4.21 (dbr, 2H), 3.44 (m, 4H), 2.98 (m,
3H), 2.52 (s, 3H), 1.98 (m, 1H), 1.62 (m, SH) ppm;

[0839] 4-[[4-[[[4-(4-bromophenoxy)phenyl|methyl][(me-
thylamino)carbonyl]amino]-1-piperidinyl jmethyl]ben-
zoic acid; 'H NMR (400 MHz, CD,0D) § 8.05 (d, 2H),
7.60 (d, 2H), 7.45 (d, 2H), 7.22 (d, 2H), 6.98 (d, 2H), 6.82
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(d,2H),4.43 (s, 2H),4.35 (s, 2H), 4.24 (t, 1H), 3.46 (d, 2H),
3.11 (t,2H), 2.70 (s, 3H), 2.03 (gbr, 2H), 1.88 (d, 2H) ppm;

[0840] 4-[[4-[(4-phenoxyphenyl)amino]-1-piperidinyl]
methyl]benzoic acid; 'H NMR (400 MHz, DMSO-d,) &
9.78 (sbr, 1H), 8.01 (d, 2H), 7.62 (d, 2H), 7.24 (t, 2H), 6.99
(t, 1H), 6.82 (m, 4H), 6.63 (d, 2H), 4.36 (s, 2H), 6.63 (d,
2H), 4.36 (s, 2H), 3.41 (dbr, 2H), 3.23 (sbr, 1H), 3.08 (sbr,
2H), 2.14 (dbr, 2H), 1.53 (qbr, 2H) ppm;

[0841] 4-[[4-[methyl(4-phenoxyphenyl)amino]-1-pip-
eridinyl|methyl|benzoic acid;

[0842] 4-[[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pip-
eridinyllmethyl]benzoic acid; 'H NMR (400 MHz,
DMSO-dy) d 10.04 (sbr, 1H), 8.01 (d, 2H), 7.60 (d, 2H),
7.39(d, 2H), 7.23 (sbr, 2H), 7.13 (d, 2H), 6.96 (d, 2H), 4.34
(s, 2H), 3.57 (tbr, 1H), 3.44 (dbr, 2H), 2.98 (tbr, 2H), 2.09
(dbr, 2H), 1.81 (qbr, 2H) ppm;

[0843] 4-[[4-[[4-(2-phenylethoxy)phenyl]amino]-1-pip-
eridinyl]methyl]benzoic acid; 'H NMR (400 MHz,
DMSO-dy) 8 11.0 (s, 1H), 8.00 (m, 2H), 7.70 (m, 2H), 7.30
(m, 4H), 7.20 (m, 1H), 6.80 (m, 4H), 4.30 (m, 2H), 4.10 (m,
2H), 3.40 (m, 5H), 2.95 (m, 3H), 2.05 (m, 2H), 1.85 (m,
2H) ppm;

[0844] 4-[[4-[[(4-phenoxyphenyl)methyl]amino]-1-pip-
eridinyl]methyl]benzoic acid; 'H NMR (300 MHz, Pyri-
dine-d;) 8 8.47 (d, 2H), 7.55 (d, 2H), 7.49 (d, 2H), 7.35 (dd,
2H),7.20 (dd, 1H), 7.12 (d, 2H), 7.12 (d, 2H), 3.85 (s, 2H),
3.50(s, 2H), 2.83 (d, 2H), 2.57 (m, 1H), 2.00 (dd, 2H), 1.91
(d, 2H), 1.56 (dddd, 2H) ppm;

[0845]  4-[[(S)-3-[[methyl[(4-phenoxyphenyl)methyl]
amino]methyl]-1-pyrrolidinyl]methyl|benzoic acid; 'H
NMR (300 MHz, CD,0D) § 7.93 (d, 2H), 7.35 (d, 2H),
7.33 (dd, 2H), 7.27 (d, 2H), 7.09 (dd, 1H), 6.96 (d, 2H),
6.92 (d, 2H),3.73 (d, 1H), 3.71 (d, 1H), 3.49 (d, 1H), 3.45
(d, 1H),2.90 (dd, 1H), 2.73 (m, 1H), 2.59 (m, 1H), 2.50 (m,
1H), 2.37 (m, 2H), 2.33 (m, 1H), 2.20 (s, 3H), 2.02 (m, 1H),
1.49 (m, 1H) ppm;

[0846] 4-[[(R)-3-[[methyl[(4-phenoxyphenyl)methyl]
amino|methyl]-1-pyrrolidinyl]methyl]|benzoic acid;

[0847] 4-[[(3-ex0)-3-[[[4-(4-bromophenoxy)phenyl|me-
thyl|methylamino]-8-azabicyclo[3.2.1]oct-8-yl|methyl]
benzoic acid; "H NMR (400 MHz, CD,0D) 8 8.12 (d, 2H),
7.61 (d, 2H), 7.53 (d, 2H), 7.43 (d, 2H), 7.03 (d, 2H), 6.95
(d, 2H), 4.22 (s, 2H), 4.15 (sbr, 2H), 3.96 (sbr, 2H), 2.64/
2.43 (mbr, 8H), 2.34/2.22 (mbr, 4H) ppm;

[0848] 4-[[4-[[(methylamino)carbonyl][2-(4-phenoxyphe-
nyl)ethyl]amino]-1-piperidinyl|methyl]benzoic acid; 'H
NMR (400 MHz, CD,0D) § 8.15 (d, 2H), 7.63 (d, 2H),
7.31(t,2H),7.23 (d,2H), 7.09 (t, 1H), 6.91 (d, 4H), 4.38 (s,
2H), 4.07 (tt, 1H), 3.50 (dbr, 2H), 3.64 (dbr, 2H), 3.11 (t,
2H),2.82 (t, 2H), 2.74 (s,3H), 2.12 (dq, 2H), 1.80 (dbr, 4H)
ppm;

[0849] 4-[[4-[acety][2-[4-(4-bromophenoxy)phenyl|ethyl]
amino]-1-piperidinyl jmethyl]benzoic acid; 'H NMR (400
MHz, DMSO-d,) 8 7.98 (dt, 2H), 7.59 (t, 2H), 7.46 (t, 2H),
7.21 (dd, 2H), 6.97 (dd, 2H), 6.92 (dd, 2H), 4.39 (m, 4H),
4.04 (m, 1H), 3.37 (m, 2H), 3.12 (m, 2H), 1.98 (s, 3H), 1.94
(m, 2H), 1.75 (m, 2H) ppm;

[0850] 4-[[(RS)-3-[methyl[2-(4-phenoxyphenoxy)ethyl]
amino]-1-pyrrolidinyllmethyl]benzoic acid; ‘H NMR
(400 MHz, DMSO-dy) 8 7.97 (d, 2H), 7.56 (dbr, 2H), 7.33
(t, 2H), 7.06 (t, 1H), 6.98 (m, 4H), 6.89 (d, 2H), 4.23 (sbr,
4H),4.20/3.00 (mbr, 7H), 2.79 (s, 3H), 2.20/2.00 (mbr, 2H)
ppm;
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[0851] methyl 4-[[4-[[4-(4-chlorophenoxy ))phenyl|
amino|-1-piperidinyl Jmethyl|benzoate;

[0852] 4-[[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pip-
eridinyl]methyl]-N-(2-hydroxyethyl )benzamide; !
NMR (400 MHz, DMSO-d,) 8 8.37 (t, 1H), 7.79 (d, 2H),
7.36 (d, 2H),7.29 (d, 2H), 6.81 (dd, 4H), 6.56 (d, 2H), 5.41
(d, 1H), 4.69 (t, 1H), 3.49 (m, 4H), 3.32 (m, 2H), 3.14 (sbr,
1H), 2.74 (dbr, 2H), 2.06 (tbr, 2H), 1.84 (dbr, 2H), 1.37 (tbr,
2H) ppny;

[0853] N-[4-(4-chlorophenoxy)phenyl]-4-piperidinamine;

[0854] 4-[[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pip-
eridinyl]methyl]-N-[2-(dimethylamino)ethyl|benzamide;
'"H NMR (400 MHz, DMSO-dy) 8 0.08 (s, 1H), 9.64 (s,
1H), 8.80 (t, 1H), 7.94 (d, 2H), 7.61 (d, 2H), 7.32 (d, 2H),
6.83 (d, 4H), 6.82 (d, 2H), 4.34 (s, 2H), 3.61 (q, 2H), 3.38
(dbr, 2H), 3.27 (m, 3H), 3.06 (m, 2H), 2.82 (s, 6H), 2.11
(dbr, 2H), 1.54 (qbr, 2H) ppm;

[0855] 4-[3-[4-[[4-(4-chlorophenoxy)phenyl]amino]-1-pi-
peridinyl]propyl]benzoic acid; 'H NMR (400 MHz,
DMSO-dy) 8 7.86 (d, 2H), 7.38 (m, 4H), 6.83 (m, 4H), 6.62
(m, 2H), 3.52 (dbr, 2H), 3.39 (m, 1H), 3.08 (m, 4H), 2.71
(m, 2H), 2.11 (dbr, 2H), 1.96 (m, 2H), 1.56 (qbr, 2H) ppm;

[0856] 4-[[(3-ex0)-3-[[4-(4-chlorophenoxy)phenyl]
amino|-8-azabicyclo[3.2.1]oct-8-ylJmethyl|benzoic acid;
'"H NMR (400 MHz, DMSO-dy) 8 9.61 (sbr, 1H), 7.98 (d,
2H), 7.69 (d, 2H), 7.36 (d, 2H), 6.84 (m, 4H), 6.58 (d, 2H),
5.79 (sbr, 1H), 4.26 (d, 1H), 3.81 (sbr, 2H), 3.46 (t, 1H),
2.39 (m, 2H), 2.31 (m, 2H), 1.98 (m, 2H) ppm; and

[0857] 4-[2-[4-[[4-[4-(2-0xazolyl)phenoxy|phenyl]
amino]-1-piperidinylJethyl]benzoic acid; "H NMR (400
MHz, DMSO-d,, 120° C.) § 7.92 (m, 5H), 7.39 (d, 2H),
7.22 (s, 1H), 7.04 (d, 2H), 6.93 (m, 4H), 3.61 (m, 3H), 3.39
(m, 2H), 3.24 (m, 2H), 3.14 (m, 2H), 2.18 (dbr, 2H), 1.84
(gbr, 2H) ppm;

[0858] 4-[[[1-[(4-phenoxyphenyl)methyl]|piperidin-4-y1]
amino]methyl]benzoic acid; 'H NMR (300 MHz, CD,0D)
8 7.96 (d, 2H), 7.45 (d, 2H), 7.35 (dd, 2H), 7.33 (d, 2H),
7.12 (dd, 1H), 6.98 (d, 2H), 6.96 (d, 2H), 4.16 (s, 2H), 3.62
(s, 2H), 3.08 (m, 1H), 3.06 (d, 2H), 2.21 (dd, 2H), 2.15 (d,
2H), 1.70 (dddd, 2H) ppm;

[0859] 4-[[methy][[(R)-1-[(4-phenoxyphenyl)methyl]-3-
pyrrolidinyl]methyl]amino]methyl]benzoic acid;

[0860] 4-[[methyl[[(S)-1-[(4-phenoxyphenyl)methyl]-3-
pyrrolidinyl|methyl]lamino]methyl|benzoic  acid; 'H
NMR (300 MHz, CD,0D) § 7.89 (d, 2H), 7.37 (d, 2H),
7.35 (dd, 2H), 7.28 (d, 2H), 7.12 (dd, 1H), 6.98 (d, 2H),
6.96 (d, 2H), 3.87 (s, 2H), 3.54 (d, 1H), 3.48 (d, 1H), 3.10
(m, 1H),2.93 (m, 1H), 2.80 (m, 1H), 2.58 (m, 1H), 2.55 (m,
1H), 2.39 (m, 2H), 2.20 (s, 3H), 2.07 (m, 1H), 1.56 (m, 1H)
ppm;

[0861] 4-[[[1-[[4-(4-chlorophenoxy )phenyl|methyl]pip-
eridin-4-ylJamino]methyl]benzoic acid; ‘H NMR (400
MHz, DMSO-d,)d 7.82 (d, 2H), 7.44 (m, 2H), 7.4 (m, 2H),
7.28 (m, 2H), 6.94 (m, 4H), 3.88 (s, 2H), 3.42 (s, 2H), 2.78
(m, 2H), 2.48 (s, 1H), 1.92 (m, 4H), 1.42 (m, 2H) ppm;

[0862] 4-[[[[(RS)-1-[[4-[2-(4-fluoropheny])ethoxy |phe-
nyl|methyl]-2-piperidinyl |methyl |methylamino|methyl]
benzoic acid; 'H NMR (400 MHz, DMSO-d,) 8 7.93 (d,
2H),7.52 (d, 2H), 7.41 (d, 2H), 7.39 (dt, 2H), 7.18 (t, 2H),
7.03 (d, 2H), 4.22 (m, 3H), 3.04 (m, 3H), 2.26 (sbr, 3H),
2.03 (m, 1H), 1.65 (m, SH) ppm;

[0863] 4-[[[(3-ex0)-8-[[4-(4-bromophenoxy)phenyl |me-
thyl]-8-azabicyclo[3.2.1]oct-3-yl|methylamino Jmethyl]
benzoic acid; 'H NMR (400 MHz, DMSO-d,) 8 7.92 (dbr,
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2H), 7.58 (m, 4H), 7.39 (dbr, 2H), 7.12 (d, 2H), 7.00 (d,
2H),4.15(s,2H),3.76 (s, 1H),3.59 (s, 1H), 2.42/2.20 (mbr,
8H), 2.140/2.00 (mbr, 6H) ppm;

[0864] 4-[[[1-[[4-(4-bromophenoxy)phenylmethyl]-4-
methyl-4-piperidinyl |methylamino]methyl|benzoic acid;
'H NMR (400 MHz, DMSO-dy) 8 8.56 (d, 2H), 8.18 (d,
2H), 8.11 (q, 2H), 8.02 (d, 2H), 7.62 (d, 2H), 7.52 (d, 2H),
5.18 (dbr, 1H), 4.83 (s, 2H), 4.61 (s, 1H), 3.92 (sbr, 2H),
3.74 (sbr, 2H), 3.11 (s, 3H), 2.84 (dbr, 1H), 2.62 (sbr, 3H),
2.09 (s, 3H) ppm;

[0865] 4-[[[1-[[4-(4-bromophenoxy)phenylmethyl]-4-pi-
peridinyl]methylaminomethyl|benzoic acid; '‘H NMR
(400 MHz, DMSO-d,) 8 7.86 (d, 2H), 7.56 (d, 2H), 7.38 (d,
2H), 7.29 (d, 2H), 6.95 (q, 4H), 3.60 (s, 2H), 3.44 (s, 2H),
2.84 (d, 2H), 2.38 (t, 1H), 1.91 (sbr, 2H), 1.72 (dbr, 2H),
1.51 (gbr, 2H) ppm;

[0866] 4-[[[[(R)-1-[[4-(4-bromophenoxy ))phenyl |methyl]-
2-piperidinyl|methyl|methylamino]methyl]benzoic acid;
'H NMR (400 MHz, DMSO-d) 8 7.84 (d, 2H), 7.50 (dt,
2H), 7.36 (d, 2H), 7.25 (d, 2H), 6.95/6.88 (m, 4H), 4.07 (d,
1H), 3.47 (dd, 2H), 3.23 (d, 1H), 2.63/2.49 (m, 2H), 2.29
(dd, 1H), 2.10 (s, 3H), 2.03 (t, 1H), 1.70/1.66 (m, 1H),
1.52/1.24 (m, 6H) ppm;

[0867] 4-[[methy][[(R)-1-[[4-[4-(2-0xazolyl)phenoxy]
phenyl|methyl]-2-piperidinyl |methyl]amino Jmethyl]-
benzoic acid; 'H NMR (400 MHz, CD,0D) § 8.00 (dt,
2H), 7.96 (d, 1H), 7.91 (d, 2H), 7.43 (d, 2H), 7.35 (d, 2H),
7.27 (d, 1H), 7.11/7.06 (m, 4H), 4.53 (d, 1H), 3.94 (d, 1H),
3.71 (d, 1H), 3.52 (d, 1H), 3.38/3.34 (m, 1H), 3.09 (dd,
1H), 3.03/2.98 (m, 1H), 2.87/2.82 (m, 1H), 2.39 (dd, 1H),
2.28 (s, 3H), 2.02/1.97 (m, 1H), 1.81/1.56 (m, SH) ppm;

[0868] 4-[[methyl[[(S)-1-[[4-[4-(2-0xazoly]l)phenoxy]
phenyl|methyl]-2-piperidinyl |methyl]amino Jmethyl]-
benzoic acid; 'H NMR (400 MHz, CD,0D) d 8.00 (dt,
2H), 7.96 (d, 1H), 7.91 (d, 2H), 7.43 (d, 2H), 7.35 (d, 2H),
7.27 (d, 1H), 7.11/7.06 (m, 4H), 4.53 (d, 1H), 3.94 (d, 1H),
3.71 (d, 1H), 3.52 (d, 1H), 3.38/3.34 (m, 1H), 3.09 (dd,
1H), 3.03/2.98 (m, 1H), 2.87/2.82 (m, 1H), 2.39 (dd, 1H),
2.28 (s, 3H), 2.02/1.97 (m, 1H), 1.81/1.56 (m, SH) ppm;

[0869] 4-[[[[(R)-1-[[4-[4-(2-0oxazolyl)phenoxy|phenyl]
methyl]-2-pyrrolidinyl|methyl|methylamino|methyl]-
benzoic acid; '"H NMR (400 MHz, DMSO-d,) & 8.16 (d,
1H), 7.94 (dt, 2H), 7.86 (d, 2H), 7.36 (d, 2H), 7.32 (d, 1H),
7.30 (d, 2H), 7.06 (dt, 2H), 7.01 (d, 2H), 4.11 (d, 1H), 3.50
(s, 2H), 2.35 (d, 1H), 2.76 (t, 1H), 2.65 (t, 1H), 2.49/2.44
(m, 1H), 2.26 (dd, 1H), 2.14 (s, 3H), 2.13/2.06 (m, 1H),
1.92/1.86 (m, 1H), 1.60/1.51 (m, 3H) ppm;

[0870] 6-[[[1-[[4-(4-chlorophenoxy )phenyl|methyl]-4-pi-
peridinyl]methyl]amino]-3-pyridinecarboxylic acid; 'H
NMR (400 MHz, DMSO-d,) 8 8.45 (m, 1H), 7.78 (m, 1H),
7.38 (m, SH), 6.98 (m, 4H), 6.47 (m, 1H), 3.35 (m, 2H),
3.21 (m, 2H), 2.83 (m, 2H), 1.96 (m, 2H), 1.64 (m, 2H),
1.55 (m, 1H), 1.18 (m, 2H) ppm;

[0871] 1-[(4-phenoxyphenyl)methyl]-4-piperidinemetha-
namine;
[0872] ethyl 1,6-dihydro-6-oxo-2-[[[1-[(4-phenoxyphe-

nyl)methyl]-4-piperidinyl Jmethyl]amino]-5-pyrimidin-

ecarboxylate; 'H NMR (400 MHz, DMSO-dy) 8 8.21 (s,
1H), 7.58 (m, 2H), 7.42 (m, 2H), 7.16 (m, 1H), 7.08 (m,
4H), 4.22 (m, 2H), 4.12 (m, 2H), 3.33 (m, 4H), 2.82 (m,
2H), 1.82 (m, 3H), 1.55 (m, 1H), 1.23 (t, 3H) ppm; and

[0873] 1,6-dihydro-6-oxo-2-[[[1-[(4-phenoxyphenyl)me-

thyl]-4-piperidinyl|methyl]amino]-5-pyrimidinecarboxy-
lic acid; 'H NMR (400 MHz, DMSO-d,) 8 8.24 (m, 1H),
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7.58 (m, 2H), 7.42 (m, 2H), 7.16 (m, 1H), 7.08 (m, 4H),
4.22 (m, 2H), 3.83 (m, 2H), 3.33 (m, 2H), 2.82 (m, 2H),
1.82 (m, 3H), 1.55 (m, 1H) ppm.

Synthetic Example 16

Compounds of Formula (I)

[0874] A. 4-(2,2,3,3-Tetrafluoropropoxy)benzaldehyde
(250 mg, 1.06 mmol) and methyl 4-[[(1S,4S)-2,5-diazabicy-
clo[2.2.1]hept-2-yl|methyl]benzoate (260.7 mg, 1.06 mmol)
were dissolved in dichloromethane (5.9 mL). After 15 min,
sodium triacetoxyborohydride (448.7 mg, 2.12 mmol) was
added. The reaction mixture was stirred overnight at room
temperature. Then, saturated sodium bicarbonate solution
was added. The mixture was stirred for 30 min and then
extracted with dichloromethane. The combined organic lay-
ers were washed with water, dried over sodium sulfate, and
concentrated under reduced pressure. Flash chromatography
gave 177 mg of methyl 4-[[(18S,45)-5-[[4-(2,2,3,3-tetrafluo-
ropropoxy ))phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-
yllmethyl]benzoate; 'H NMR (300 MHz, CDCl,) 8 7.98 (d,
2H), 7.43 (d, 2H), 7.31 (d, 2H), 6.87 (d, 2H), 6.07 (tt, 1H),
4.33 (1t, 2H), 3.91 (s, 3H), 3.81 (d, 1H), 3.76 (d, 1H), 3.71 (d,
1H), 3.64 (d, 1H), 3.28 (brs, 2H), 2.84 (d, 2H), 2.65 (dd, 2H),
1.74 (s, 2H) ppm.

[0875] B. Methyl 4-[[(1S,4S)-5-[[4-(2,2,3,3-tetrafluoro-
propoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1Thept-2-y]]
methyl]benzoate (177 mg, 0.38 mmol) was stirred with 1.9
ml aqueous sodium hydroxide solution (2 M) in 3.9 mL
methanol overnight at room temperature, and then concen-
trated under reduced pressure. The residue was diluted with
water, adjusted to pH 8 with 1 M aqueous hydrochloric acid,
and extracted with butanol. The combined organic layers
were concentrated under reduced pressure. Flash chromatog-
raphy gave 91 mg of 4-[[(1S,4S)-5-[[4-(2,2,3,3-tetratluoro-
propoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1Thept-2-y]]
methyl]benzoic acid; 'H NMR (300 MHz, CD,0D) 8 7.92 (d,
2H), 7.41 (d, 2H), 7.40 (d, 2H), 7.02 (d, 2H), 6.32 (tt, 1H),
4.45 (1t, 2H), 3.98 (d, 2H), 3.88 (d, 2H), 3.69 (br s, 1H), 3.64
(brs, 1H),3.17 (d, 1H), 3.12 (d, 1H), 2.90 (dd, 1H), 2.85 (dd,
1H), 2.02 (s, 2H) ppm.

Synthetic Example 17

Compounds of Formula (I)

[0876] Following the general procedures described herein
and exemplified in Synthetic Example 16, the following com-
pounds, as well as other compounds encompassed within
Formula (I), can be synthesized utilizing the appropriate start-
ing materials:

[0877] 4-[[(1S,4S)-5-[[4-(2,2,3,3,3-Pentafluoropropoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.92 (d, 2H),
7.40 (d, 2H), 7.39 (d, 2H), 7.00 (d, 2H), 4.60 (t, 2H), 3.94
(d, 1H),3.92 (d, 1H), 3.83 (d, 1H), 3.82 (d, 1H), 3.59 (brs,
1H), 3.57 (br s, 1H), 3.11 (d, 1H), 3.08 (d, 1H), 2.83 (dd,
1H), 2.80 (dd, 1H), 1.96 (s, 2H) ppm.

[0878] 4-[[(1S,4S)-5-[[4-(2,2,3,3,4,4,4-Heptafluorobu-
toxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1 Jhept-2-y1]
methyl]benzoic acid; *H NMR (300 MHz, CD,0D) & 7.91
(d, 2H), 7.36 (d, 2H), 7.35 (d, 2H), 6.98 (d, 2H), 4.62 (tt,
2H),3.81 (d, 1H), 3.74 (d, 1H), 3.73 (d, 1H), 3.67 (d, 1H),
3.35 (brs, 2H), 2.94 (d, 1H), 2.91 (d, 1H), 2.67 (dd, 2H),
1.80 (s, 2H) ppm.
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[0879] 4-[[(1S,4S)-5-[[4-[(7,7,8,8,8-Pentafluorooctyl)
oxy|phenyl|methyl]-2,5-diazabicyclo[2.2.1Thept-2-y]]
methyl]benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.91
(d, 2H), 7.36 (d, 2H), 7.27 (d, 2H), 6.86 (d, 2H), 3.96 (t,
2H), 3.80 (d, 1H), 3.73 (d, 1H), 3.71 (d, 1H), 3.64 (d, 1H),
3.34 (br s, 2H), 2.93 (d, 1H), 2.92 (d, 1H), 2.67 (dd, 1H),
2.66 (dd, 1H), 2.12 (m, 2H), 1.79 (s, 2H), 1.78 (m, 2H),
1.69-1.41 (m, 6H) ppm.

[0880] 4-[[(1S,4S)-5-[[4-(2,2,2-Trifluoroethoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.91 (d, 2H), 7.38 (d,
2H), 7.37 (d, 2H), 6.99 (d, 2H), 4.51 (q, 2H), 3.89 (d, 1H),
3.85(d, 1H),3.80(d, 1H),3.75(d, 1H),3.50 (brs, 1H),3.49
(brs, 1H), 3.03 (d, 1H), 3.02 (d, 1H), 2.77 (dd, 1H), 2.75
(dd, 1H), 1.90 (s, 2H) ppm.

[0881] 4-[[(1S,4S)-5-[[4-(Trifluoromethyl)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.62 (d,
2H), 7.58 (d, 2H), 7.39 (d, 2H), 3.89 (d, 2H), 3.80 (d, 2H),
3.45 (brs, 1H), 3.40 (br s, 1H), 3.01 (d, 1H), 2.95 (d, 1H),
2.76 (dd, 1H), 2.70 (dd, 1H), 1.87 (s, 2H) ppm.

[0882] 4-[[(1S,4S)-5-[[4-(Trifluoromethoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 8 7.92 (d, 2H), 7.49 (d,
2H), 7.40 (d, 2H), 7.23 (d, 2H), 3.94 (d, 1H), 3.86 (d, 2H),
3.77 (d, 1H), 3.54 (br s, 1H), 3.47 (br s, 1H), 3.07 (d, 1H),
3.00 (d, 1H), 2.81 (dd, 1H), 2.74 (dd, 1H), 1.92 (s, 2H)
ppm.

[0883] 4-[[(1S,4S)-5-[[4-(Difluoromethoxy)phenyl]me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; 'HNMR (300 MHz, CD;0D) 8 7.92 (d, 2H), 7.42 (d,
2H), 7.39 (d, 2H), 7.10 (d, 2H), 6.79 (t, 1H), 3.87 (d, 1H),
3.82(d, 1H),3.78(d, 1H),3.73(d, 1H),3.44 (brs, 1H),3.42
(brs, 1H), 3.00 (d, 1H), 2.97 (d, 1H), 2.74 (dd, 1H), 2.71
(dd, 1H), 1.86 (s, 2H) ppm.

[0884] 4-[[(1S,4S)-5-[[4-(1,1,2,2-Tetratfluoroethoxy )phe-
nyl]methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.91 (d, 2H),
7.45 (d, 2H), 7.37 (d, 2H), 7.19 (d, 2H), 6.29 (tt, 1H), 3.82
(d, 1H),3.80(d, 1H),3.75 (d, 1H), 3.73 (d, 1H), 3.37 (brs,
2H), 2.95 (d, 1H), 2.93 (d, 1H), 2.69 (dd, 1H), 2.68 (dd,
1H), 1.82 (s, 2H) ppm.

[0885] 4-[[(18S,4S)-5-[[4-(2,2,3,4,4,4-Hexafluorobutoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.91 (d, 2H),
7.37 (d, 2H), 7.34 (d, 2H), 6.99 (d, 2H), 5.70 (d, 1H),
4.55-4.34 (m, 2H), 3.81 (d, 1H), 3.74 (d, 1H), 3.73 (d, 1H),
3.66(d, 1H),3.35(brs,2H),2.94 (d, 1H),2.91 (d, 1H), 2.67
(dd, 2H), 1.80 (s, 2H) ppm.

[0886] 4-[[(1S,4S)-5-[[4-(3,3,4,4,5,5,6,6,6-Nonafluoro-
hexyl)phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl1]
methyl]benzoic acid; 'H NMR (300 MHz, CD,0D) & 7.91
(d, 2H), 7.37 (d, 2H), 7.35 (d, 2H), 7.24 (d, 2H), 3.85 (d,
1H), 3.80 (d, 1H), 3.76 (d, 1H), 3.72 (d, 1H), 3.40 (br s,
2H),2.98(d, 1H), 2.96 (d, 1H), 2.92 (m, 2H), 2.72 (dd, 1H),
2.71 (dd, 1H), 2.45 (m, 2H), 1.84 (s, 2H) ppm.

[0887] 4-[[(18,4S)-5-[[4-(3,3,4,4,4-Pentafluorobutyl)phe-
nyl]methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) § 7.92 (d, 2H),
7.39 (d, 2H), 7.37 (d, 2H), 7.25 (d, 2H), 3.92 (d, 1H), 3.89
(d, 1H), 3.83 (d, 1H), 3.81 (d, 1H), 3.53 (br s, 2H), 3.06 (d,
2H), 2.89 (m, 2H), 2.79 (dd, 1H), 2.78 (dd, 1H), 2.40 (m,
2H), 1.93 (s, 2H) ppm.
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[0888] 4-[[(1S,4S)-5-[[4-(4,4,5,5,5-Pentafluoropentyl)
phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.91 (d, 2H),
7.37 (d, 2H), 7.30 (d, 2H), 6.90 (d, 2H), 4.05 (t, 2H), 3.83
(d, 1H), 3.75 (d, 2H), 3.68 (d, 1H), 3.39 (br s, 1H), 3.38 (br
s, 1H), 2.95 (d, 2H), 2.70 (dd, 1H), 2.68 (dd, 1H), 2.35 (m,
2H), 2.04 (m, 2H), 1.83 (s, 2H) ppm.

[0889] 4-[[5-[[(1S,4S)-4-(4,4,4-Trifluorobutoxy )phenyl|
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 3 7.91 (d, 2H), 7.38 (d,
2H), 7.33 (d, 2H), 6.92 (d, 2H), 4.04 (t, 2H), 3.88 (d, 1H),
3.86 (d, 1H), 3.78 (d, 2H), 3.55 (br s, 1H), 3.49 (br s, 1H),
3.06 (d, 1H), 3.01 (d, 1H), 2.81 (dd, 1H), 2.75 (dd, 1H),
2.36 (m, 2H), 2.01 (m, 2H), 1.92 (s, 2H) ppm.

[0890] 4-[[(1S,4S)-5-[[4-(3,3,3-Trifluoropropoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid; "HNMR (300 MHz, CD,0D) 3 7.91 (d, 2H), 7.37 (d,
2H), 7.32 (d, 2H), 6.91 (d, 2H), 4.21 (t, 2H), 3.85 (d, 1H),
3.81(d, 1H),3.77(d, 1H),3.72 (d, 1H),3.46 (brs, 1H), 3.43
(brs, 1H), 3.00 (d, 1H), 2.99 (d, 1H), 2.75 (dd, 1H), 2.72
(dd, 1H), 2.67 (qt, 2H), 1.87 (s, 2H) ppm.

[0891] 4-[[(1S,4S)-5-[[4-(1,1,2,3,3,3-Hexafluoropropoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-yl|methyl]
benzoic acid; "H NMR (300 MHz, CD,0D) 8 7.91 (d, 2H),
7.46 (d,2H),7.38 (d, 2H), 7.19 (d, 2H), 5.75 (dbr, 2H), 3.85
(d, 1H), 3.81 (d, 1H), 3.79 (d, 1H), 3.74 (d, 1H), 3.41 (brs,
1H), 3.39 (br s, 1H), 2.98 (d, 1H), 2.95 (d, 1H), 2.72 (dd,
1H), 2.69 (dd, 1H), 1.84 (s, 2H) ppm.

[0892] Methyl 4-[[(1S,45)-5-[[4-(3,3,4,4,4-pentafluorobu-
tyl)phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl]me-
thyl]benzoate; "H NMR (300 MHz, CDCl,) 8 7.98 (d, 2H),
7.44 (d, 2H), 7.32 (d, 2H), 7.15 (d, 2H), 3.91 (s, 3H), 3.82
(d, 1H), 3.75 (d, 1H), 3.74 (d, 1H), 3.68 (d, 1H), 3.30 (brs,
1H), 3.29 (br s, 1H), 2.88 (d, 1H), 2.86 (d, 1H), 2.86 (m,
2H), 2.67 (dd, 1H), 2.66 (dd, 1H), 2.32 (m, 2H), 1.76 (s,
2H) ppm.

[0893] Methyl 3-methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3-tet-
rafluoropropoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1]
hept-2-ylmethyl]benzoate; 'H NMR (300 MHz, CDCl,) §
7.64 (dd, 1H),7.54 (d, 1H),7.49 (d, 1H), 7.32 (d, 2H), 6.87
(d,2H), 6.07 (tt, 1H), 4.33 (t,2H),3.91 (s, 3H), 3.88 (s, 3H),
3.84 (d, 1H), 3.74 (d, 1H),3.71 (d, 1H), 3.66 (d, 1H), 3.34
(brs, 1H),3.30 (brs, 1H), 2.92 (d, 1H), 2.87 (d, 1H), 2.71
(dd, 2H), 1.77 (s, 2H) ppm.

[0894] Methyl 4-[[(1S,4S)-5-[[4-(2,2,3,3,4,4,4-heptafluo-
robutoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1hept-2-
yllmethyl]-3-methoxybenzoate; 'H NMR (300 MHz,
CDCl,) 8 7.64 (dd, 1H), 7.54 (d, 1H), 7.50 (d, 1H), 7.32 (d,
2H), 6.90 (d, 2H), 4.44 (t, 2H), 3.91 (s, 3H), 3.88 (s, 3H),
3.83 (d, 1H), 3.74 (d, 1H), 3.72 (d, 1H), 3.67 (d, 1H), 3.32
(brs, 1H),3.30 (brs, 1H), 2.91 (d, 1H), 2.87 (d, 1H), 2.71
(dd, 2H), 1.78 (d, 1H), 1.76 (d, 1H) ppm.

[0895] 3-Methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3-tetratluoro-
propoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-
yllmethyl]benzoic acid; '"H NMR (300 MHz, CD,0D) §
7.60 (d, 1H),7.56 (dd, 1H),7.39 (d, 1H), 7.36 (d, 2H), 6.99
(d, 2H), 6.32 (tt, 1H), 4.43 (t, 2H), 4.05 (d, 1H), 3.96 (d,
1H),3.90(s,3H), 3.84 (d, 1H),3.76 (d, 1H),3.69 (br s, 1H),
3.55 (brs, 1H), 3.25 (d, 1H), 3.05 (d, 1H), 2.94 (dd, 1H),
2.80 (dd, 1H), 1.98 (s, 2H) ppm.

[0896] 4-[[(1S,4S)-5-[[4-(2,2,3,3,4,4,4-Heptafluorobu-
toxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1 Jhept-2-y1]
methyl]-3-methoxybenzoic acid; 'H NMR (300 MHz,
CD,0D) 6 7.60 (d, 1H), 7.56 (dd, 1H), 7.39 (d, 1H), 7.36
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(d, 2H), 6.99 (d, 2H), 6.32 (tt, 1H), 4.43 (1, 2H), 4.05 (d,
1H), 3.96 (d, 1H), 3.90 (s, 3H), 3.84 (d, 1H), 3.76 (d, 1H),
3.69 (brs, 1H), 3.55 (brs, 1H), 3.25 (d, 1H), 3.05 (d, 1H),
2.94 (dd, 1H), 2.80 (dd, 1H), 1.98 (s, 2H) ppm.

[0897] 3-Methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3,3-pentafluo-
ropropoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-
2-yl]methyl]benzoic acid; "H NMR (300 MHz, CD,0D) &
7.60 (d, 1H), 7.56 (dd, 1H), 7.40 (d, 1H), 7.37 (d, 2H), 6.98
(d, 2H), 4.59 (tq, 2H), 4.02 (d, 1H), 3.94 (d, 1H), 3.89 (s,
3H), 3.84 (d, 1H), 3.76 (d, 1H), 3.65 (br s, 1H), 3.54 (brs,
1H), 3.24 (d, 1H), 3.06 (d, 1H), 2.92 (dd, 1H), 2.79 (dd,
1H), 1.97 (s, 2H) ppm.

[0898] 2-Methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3-tetratluoro-
propoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-
yllmethyl]benzoic acid; ‘H NMR (300 MHz, CD,0D) §
7.38 (d, 1H), 7.34 (d, 2H), 7.05 (d, 1H), 6.97 (d, 2H), 6.90
(dd, 1H), 6.33 (1t, 1H), 4.43 (t, 2H), 3.83 (s, 3H), 3.77 (d,
1H), 3.74 (d, 1H), 3.69 (d, 1H), 3.66 (d, 1H), 3.35 (brs,
2H),2.92 (d, 2H), 2.66 (dd, 1H), 2.65 (dd, 1H), 1.80 (s, 2H)
ppm.

[0899] 2-Methoxy-4-[[(1S,4S)-5-[[4-(2,2,3,3,3-pentafluo-
ropropoxy)phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-
2-yl|methyl]benzoic acid; *"H NMR (300 MHz, CD,0D) &
7.40 (d, 1H), 7.35 (d, 2H), 7.06 (d, 1H), 6.98 (d, 2H), 6.91
(dd, 1H), 4.59 (tq, 2H), 3.84 (s, 3H), 3.78 (d, 1H), 3.75 (d,
1H), 3.71 (d, 1H), 3.67 (d, 1H), 3.36 (br s, 2H), 2.93 (d,
2H), 2.67 (dd, 1H), 2.66 (dd, 1H), 1.81 (s, 2H) ppm.

[0900] 4-[[(1S,4S)-5-[[4-(2,2,3,3,4,4,4-Heptafluorobu-
toxy )phenyl|methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl]
methyl]-2-methoxybenzoic acid; 'H NMR (300 MHz,
CD,0D) 8 7.39(d, 1H),7.35(d, 2H), 7.05 (d, 1H), 6.98 (d,
2H), 6.90 (dd, 1H), 4.63 (1t, 2H), 3.84 (s, 3H), 3.77 (d, 1H),
3.74(d, 1H),3.70(d, 1H),3.66(d, 1H),3.35 (brs, 2H), 2.92
(d, 2H), 2.66 (dd, 1H), 2.65 (dd, 1H), 1.80 (s, 2H) ppm.

Synthetic Example 18

Compounds of Formula (1)

[0901] A. To a solution of methyl 4-[(hexahydro-1H-1,4-
diazepin-1-yl)methyl|benzoate (0.37 g, 1.5 mmol) and 4-(2,
2,3,3,3-pentafluoropropyloxy)benzaldehyde (0.46 g, 1.8
mmol) in methanol (6 mL) and 1,4-dioxane (6 mL.) was added
a solution of borane pyridine complex (8 M in dichlo-
romethane, 1.5 eq, 0.28 mL). The reaction mixture was stirred
at RT for 16 h. The reaction mixture was concentrated and the
resulting residue was dissolved in dichloromethane, washed
with water and brine, dried, and concentrated. Purification by
flash chromatography using a gradient of methanol in dichlo-
romethane afforded 0.42 g of methyl 4-[[hexahydro-4-[4-(2,
2,3,3,3-pentafluoropropoxy )phenyl|methyl]-1H-1,4-diaz-
epin-1-yljmethyl]; "H NMR (400 MHz, CDCl,) & 8.00 (d,
2H), 7.40 (d, 2H), 7.30 (d, 2H), 6.90 (d, 2H), 4.40 (t, 2H), 3.90
(s,3H),3.70 (s, 2H), 3.60 (s, 2H), 2.70 (m, 4H), 2.65 (m, 4H),
1.80 (m, 2H) ppm.

[0902] B. A solution of methyl 4-[[hexahydro-4-[[4-(2,2,3,
3,3-pentafluoropropoxy)-phenylJmethyl]-1H-1,4-diazepin-
1-yllmethyl]benzoate (0.35 g, 0.72 mmol) ina 1 to 1 mixture
of THF and methanol (20 mL)) was stirred as an aqueous 2N
sodium hydroxide solution (9.8 mL, 27 eq) was added. After
16 h, the reaction mixture was concentrated. The residue was
suspended in water (5 mL) and acidified to a pH of 6 with an
aqueous 2N HCI solution. The resulting solid was collected
by filtration and dried to afford 0.27 g of 4-[[hexahydro-4-
[14-(2,2,3,3,3-pentafluoropropoxy)phenyl|methyl]-1H-1,4-
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diazepin-1-ylJmethyl]benzoic acid; 'H NMR (400 MHz,
CD,0D) d 7.92 (d, 2H), 7.40 (d, 4H), 7.05 (d, 2H), 4.60 (t,
2H), 4.02 (s, 2H), 3.92 (s, 2H), 3.20 (m, 2H), 3.05 (m, 2H),
2.98 (m, 4H), 2.0 (m, 2H) ppm.

Synthetic Example 19

Compounds of Formula (I)

[0903] A.A mixture of methyl 4-[(3-0x0-8-azabicyclo[3.2.
1]oct-8-yl)methyl|benzoate (0.30 g, 1.11 mmol) and 4-(2,2,
3,3,4,4,4-heptafluorobutoxy)benzenamine (0.49 g, 1.68
mmol) in dichloromethane (20 ml.) and acetic acid (0.064
ml, 1.0 eq) was stirred at RT under argon. After 1 h, the
reaction was treated with solid sodium triacetoxyborohydride
(0.37 g, 1.76 mmol) and stirred at rt for 16 h. The reaction
mixture was treated with a sat. aqueous solution of sodium
bicarbonate and diluted with dichloromethane. The organic
phase was washed with brine, dried, and concentrated. Puri-
fication by flash chromatography using a gradient of metha-
nol in dichloromethane gave methyl 4-[[(3-ex0)-3-[[4-(2,2,3,
3,4.,4 4-heptafluorobutoxy )phenyl Jamino|-8-azabicyclo[3.2.
1]oct-8-yl|methyl]benzoate (93 mg); *H NMR (400 MHz,
CDCl;) 9 8.0(d, 2H), 7.50 (m, 2H), 6.80 (d, 2H), 6.45 (d, 2H),
4.40 (t, 2H), 3.90 (s, 3H), 3.60 (m, 2H), 3.20 (s, 2H), 2.25 (m,
2H), 2.20 (m, 2H), 1.95 (m, 2H), 1.70 (m, 2H), 1.58 (m, 2H)
ppm.

[0904] B. A solution of methyl 4-[[(3-ex0)-3-[[4-(2,2,3.3,
4.4 4-heptafluorobutoxy )phenyl Jamino]-8-azabicyclo[3.2.1]
oct-8-yl|methyl|benzoate (64 mg, 0.12 mmol) in a 1 to 1
mixture of THF and methanol (20 mL.) was stirred as an 2N
aqueous sodium hydroxide solution (25 eq, 1.46 mL) was
added. The reaction mixture was stirred at RT for two days.
The reaction was concentrated, diluted with water (2 mL),
and acidified to a pH of 6 with 2N aqueous solution of HCI.
The resulting solid was collected by filtration and dried in
vacuo to afford 47 mg of 4-[[(3-ex0)-3-[[4-(2,2,3,3,4,4,4-
heptafluorobutoxy )phenyl]amino]-8-azabicyclo[3.2.1]oct-
8-yl|methyl]benzoic acid; '"H NMR (400 MHz, CDCI3) §
8.10 (d, 2H), 7.60 (d, 2H), 6.80 (d, 2H), 6.55 (d, 2H), 4.38 (t,
2H), 4.05 (s, 2H), 3.80 (m, 2H), 3.65 (m, 1H), 3.05 (m, 2H),
2.85 (m, 2H), 2.36 (m, 4H), 1.90 (m, 3H) ppm.

Synthetic Example 20

Further Compounds of Formula (I)

[0905] Following the general procedures described herein
and exemplified in Synthetic Example 19, the following com-
pound, as well as other compounds encompassed within For-
mula (I), can be synthesized utilizing the appropriate starting
materials:

[0906] 4-[[(3-ex0)-3-[[4-(2,2,3,3,3-pentatfluoropropoxy)
phenyl]amino]-8-azabicyclo[3.2.1]oct-8-yl[methyl]|benzoic
acid; "H NMR (400 MHz, DMSO-d,) 8 7.85 (d, 2H), 7.45 (d,
2H), 6.80 (d, 2H), 6.45 (d, 2H), 5.10 (m, 1H), 4.60 (t, 2H),
3.60 (m, 2H), 3.42 (m, 1H), 3.05 (s, 2H), 2.0 (m, 6H), 1.62 (d,
2H) ppm.

Synthetic Example 21

Compounds of Formula (I)

[0907] A. A solution of N-1-(4-methoxycarbonylphenyl
methyl)piperid-4-one (0.58 g, 2.33 mmol) and 4-(2,2,3,3 .4,
4.4-heptafluorobutoxy)aniline (0.4 g, 1.37 mmol) in dichlo-
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romethane (20 ml) and acetic acid (0.24 mL, 3 eq.) was
stirred at rt under argon. After 1 h, the reaction was treated
with solid sodium triacetoxyborohydride (0.61 g, 2.88 mmol)
and stirred at rt for 2 d. The reaction mixture was treated with
a sat. aqueous solution of sodium bicarbonate and diluted
with dichloromethane. The organic phase was washed with
brine, dried, and concentrated. Purification by flash chroma-
tography using a gradient of methanol in dichloromethane
afforded 0.71 g of methyl 4-[[4-(2,2,3,3,4,4,4-heptafluo-
robut-1-oxy)phenylamino]-1-piperidinyl|methyl|benzoate;
'HNMR (400 MHz, CDCI3) & 8.0 (d, 2H), 7.40 (d, 2H), 6.80
(d, 2H), 6.56 (d, 2H), 4.38 (t, 2H), 3.90 (s, 3H), 3.55 (s, 2H),
3.35 (br., 1H), 3.20 (m, 1H), 2.80 (m, 2H), 2.15 (t, 2H), 2.0 (d,
2H), 1.45 (m, 2H) ppm.

[0908] B.A solution ofthe methyl 4-[[4-(2,2,3,3,4,4,4-hep-
tafluorobut-1-oxy)anilino]-1-piperidinyl|methyl |benzoate
(0.59 g, 1.13 mmol) in a 3 to 1 mixture of THF and water (40
mL) was added LiOH.H,O (8 eq, 385 mg). The reaction
mixture was heated at reflux with stirring for 10 h. The reac-
tion was allowed to cool, concentrated, diluted with water (3
ml.), and acidified to a pH of 6 with an aqueous solution of 2N
HCIL. The solid was collected by filtration, dried, and recrys-
tallized from water (5 mL) to give 0.32 g of 4-[[4-(2,2,3,3 .4,
4 4-heptafluorobut-1-oxy)phenylamino]-1-piperidinyl|me-
thyl]benzoic acid; 'H NMR (400 MHz, DMSO-d,) 8 7.86 (d,
2H), 7.38 (d, 2H), 6.668 (d, 2H), 6.50 (d, 2H), 4.60 (t, 2H),
3.50 (s, 2H), 3.30 (br., 1H), 3.10 (m, 1H), 2.75 (m, 2H), 2.05
(m, 2H), 1.85 (m, 2H), 1.30 (m, 2H) ppm.

Synthetic Example 22

Further Compounds of Formula (I)

[0909] Following the general procedures described herein
and exemplified in Synthetic Examples 1-21, the following
compounds, as well as other compounds encompassed within
Formula (I) can be synthesized utilizing the appropriate start-
ing materials:

[0910] 4-[[(1S,4S)-5-[[4-(thiazol-2-yloxy)phenyl|me-
thyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl|benzoic
acid.

[0911] 4-[[(1S,4S)-5-[[4-(benzothiazol-2-yloxy)phenyl ]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid; 'H NMR (400 MHz, DMSO) & 7.89 (m, 3H), 7.99
(dd, 2H),7.52 (d, 2H), 7.22 (dd, 2H), 6.99 (d, 2H), 6.56 (m,
2H), 4.21 (s, 2H), 3.85 (d, 4H), 3.61 (t, 1H), 3.33 (s, 1H),
2.48 (dd, 2H), 2.36 (m, 4H), 2.10 (d, 2H).

[0912] 4-[[(1S,4S)-5-[[4-(2-methylbenzothiazol-5-yloxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid.

[0913] 4-[[(1S,4S)-5-[[4-(2-methylbenzothiazol-6-yloxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoic acid.

[0914] Methyl 4-[[(1S,4S)-5-[[4-(thiazol-4-ylmethoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoate.

[0915] 4-[[(1S,4S)-5-[[4-(thiazol-4-ylmethoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid.

[0916] 4-[[(1S,4S)-5-[[4-(0oxazol-4-ylmethoxy)phenyl]
methyl]-2,5-diazabicyclo[2.2.1]hept-2-yl|methyl]|benzoic
acid.

[0917] Methyl  4-[[(1S,45)-5-[[4-(oxazol-4-ylmethoxy)
phenyl|methyl]-2,5-diazabicyclo[2.2.1 hept-2-yl|methyl]
benzoate.
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[0918] 4-[[4-[[4-(benzothiazol-2-yloxy )phenyl]amino]-1-
piperidinylmethyl]benzoic acid;

[0919] 4-[[(3-ex0)-3-[[4-(benzothiazol-2-yloxy)phenyl |
amino|-8-azabicyclo[3.2.1]oct-8-ylJmethyl|benzoic acid;
'HNMR (400 MHz, DMSO) 8 7.86 (m, 3H), 7.66 (d, 1H),
7.45(t,4H),7.37 (m,3H),7.30 (td, 1H),3.81 (dd, 2H), 3.72
(m, 2H), 3.32 (d, 3H), 2.76 (t, 2H), 2.62 (td, 2H), 2.47 (m,
1H), 1.71 (s, 2H).

[0920] 4-[[(3-ex0)-3-[[4-(thiazol-4-ylmethoxy)phenyl]
amino|-8-azabicyclo[3.2.1]oct-8-yl Jmethyl |benzoic acid.

[0921] Methyl  4-[[(3-ex0)-3-[[4-(thiazol-4-ylmethoxy)
phenyl]amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl|ben-
zoate.

[0922] 4-[[(3-ex0)-3-[[4-(pyrazol-1-ylmethyl)phenyl]
amino|-8-azabicyclo[3.2.1]oct-8-ylJmethyl|benzoic acid;
'H NMR (400 MHz, CD,0OD) 8 7.99 (m, 2H), 7.52 (m,
4H), 7.06 (d, 2H), 6.57 (m, 2H), 6.26 (t, 1H), 5.16 (s, 2H),
4.21(s,2H),3.84 (s,2H), 3.63 (t, 1H), 2.48 (d, 2H), 2.35 (1,
3H), 2.11 (d, 2H).

[0923] 4-[[(3-ex0)-3-[[4-(pyridin-4-ylmethyl)phenyl]
amino|-8-azabicyclo[3.2.1]oct-8-ylJmethyl|benzoic acid;
'HNMR (400 MHz, CD30D) 8.35 (dd, 2H), 7.99 (dd, 2H),
7.52(d,2H),7.22(dd, 2H), 6.99 (d,2H), 6.56 (m, 2H), 4.21
(s, 2H), 3.85 (d, 4H), 3.61 (t, 1H), 3.33 (s, 1H), 2.48 (dd,
2H), 2.36 (m, 4H), 2.10 (d, 2H).

[0924] 4-[[(3-ex0)-3-[[4-(0xazol-2-yImethoxy)phenyl]
amino|-8-azabicyclo[3.2.1]oct-8-yl Jmethyl |benzoic acid.

[0925] 4-[[(3-ex0)-3-[[4-(1,2,4-triazol-1-ylmethy])phe-
nyl]amino]-8-azabicyclo[3.2.1]oct-8-yl|methyl|benzoic
acid; 'HNMR (400 MHz, CD,0D) 8 8.40 (s, 1H), 7.98 (m,
2H),7.93 (s, 1H), 7.51 (d, 2H), 7.14 (d, 2H), 6.59 (dd, 2H),
5.24 (s, 2H), 4.20 (s, 2H), 3.83 (s, 2H), 3.63 (t, 1H), 3.29
(m, 2H), 2.46 (m, 2H), 2.36 (m, 3H), 2.10 (d, 2H).

[0926] 4-[[(3-ex0)-3-[N-oxazol-2-ylmethyl[4-(oxazol-2-
ylmethoxy)phenyl]amino]-8-azabicyclo[3.2.1]oct-8-y1]
methyl]|benzoic acid.

BIOLOGICAL EXAMPLE 1

LTA, Hydrolase Homogeneous Time Resolved
Fluorescence Assay

[0927] Compounds ofthe invention were tested inthe LTA ,
hydrolase homogeneous time resolved fluorescence (HTRF)
assay to determine their ability to inhibit the hydrolysis of
LTA, to LTB,. The assay analyzes the amount of L'TB, pro-
duced.

[0928] LTA, HTRF assay is a two-step assay involving
enzymatic conversion of LTA, to LTB,, and subsequent quan-
tification of LTB,, product with HTRF assay.

[0929] The enzymatic conversion of LTA, to LTB, was
performed in 384-well plates at ambient temperature in a
reaction mixture containing 50 mM HEPES (pH 7.5), 0.5%
BSA (fatty acid free), 18 nM recombinant human LTA,
hydrolase, 150 nM LTA,, 1% DMSO in the absence or pres-
ence of a compound of the invention. Reaction was stopped
after 10 minutes incubation by diluting the incubation mix-
ture 10-fold in 50 mM phosphate, 0.1% casein buffer (pH
7.0).

[0930] LTB, formedwas quantified withthe HTRF assay in
which free LTB, competes with LTB_-X[.665 conjugate (ac-
ceptor) for anti-LTB, monoclonal antibody labeled with
Europium cryptate (donor), thereby inhibiting the fluores-
cence energy transfer.
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[0931] The LTB, HTRF 384-well assay was carried out by
incubating L'TB, samples or standards with LTB,-XL.665
conjugate (7.5 ng/well) and anti-LTB,, monoclonal antibody-
Europium cryptate conjugate (0.5 ng/well) in 50 mM phos-
phate, 0.4 M KF and 0.1% casein, buffer (pH 7.0) for two
hours at ambient temperature. Plates were read in a RubyStar
plate reader (BmG Labtechnologies Inc., NC) simultaneously
at 620 nm and 665 nm to obtain signal ratios of 665 nm/620
nm. Results of energy transfer were expressed as delta F (%)
which equaled [(signal ratio of sample—signal ratio of nega-
tive control)/(signal ratio of negative control)|x100%. Nega-
tive controls were control samples without L'TB, or LTB,-
XL665.

[0932] Sample LTB, concentrations were calculated from
the LTB, standard curve using the 4-parameter fit equation.
For determination ICs, values for a particular compound of
the invention, eight serially diluted compound concentrations
(at 1:3.16 dilution) were used in this assay. Controls without
a compound of the invention or with a reference compound
were run parallel in the same assay plate.

[0933] Compounds of the invention, when tested in this
assay, demonstrated the ability to inhibit LTA, hydrolase
activity at IC, values of less than 100 pM, preferably at less
than 1 pM.

Biological Example 2

Peptidase Assay

[0934] Inhibition of peptidase activity was measured for
the compounds of the invention by using methods similar to
those described in Kull, F. et al., The Journal of Biological
Chemistry 1999, 274 (49): 34683-34690. In particular, the
peptidase activity of the compounds was measured by inhi-
bition of the hydrolysis of .-alanine-p-nitroanilide to L.-ala-
nine and highly colored nitro-aniline as set forth below in the
following reaction:

CH; |
N
H,N .
(6]
NO,
CH; HN
OH +
HN
NO,
(6]

[0935] In brief, the enzyme (29 nM) was incubated with

L-alanine-p-nitroanilide (1 mM) in 50 mM HEPES (pH 7.5),
100 mM KCL, 1% DMSO in the absence or presence of a
compound of the invention for 1 hour at ambient temperature.
Reaction was terminated by addition of acetic acid (1%).
Formation of colored nitro-aniline was measured by the
increase in absorbance at 405 nm in a Victor 2 plate reader
(Wallac). Spontaneous hydrolysis of the substrate was cor-
rected for by subtracting the absorbance of control incuba-
tions without enzyme. The compounds of the invention, when
tested in this assay, demonstrated the ability to inhibit pepti-
dase activity at IC50 values of less than 100 uM, preferably
less than 1 uM.
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Biological Example 3

Whole Blood Assay

[0936] Compounds of the invention were tested for their
ability as inhibitors of LTA , hydrolase in a whole blood assay
using human, mouse, rat or dog whole blood in a manner
similar to that described in Penning, T. D. et al., J. Med. Chem.
(2000), 43(4): 721-735. In this assay, compounds were tested
for their ability to inhibit LTB,, release upon stimulation with
calcium ionophore. The LTB, levels in supernatants were
measured by ELISA.

[0937] Compounds of'the invention inhibited the release of
LTB, upon addition of calcium ionophore in a dose-depen-
dent manner from whole blood in all species tested.

Biological Example 4

Lewis Rat Acute Experimental Autoimmune
Encephalomyelitis Assay

[0938] The compounds of the invention were tested for
their efficacy in the acute Lewis Rat experimental autoim-
mune encephalomyelitis (EAE) assay by the following pro-
tocol:

Animals and Materials:

[0939] 1. Eight-week old female Lewis Rats (Charles
River).
[0940] 2. Test compound vehicle (20 g Aldrich HPBCD/

100 ml with saline); dose volume: 0.5 ml./injection; route:
intraperitoneal; frequency: twice a day (BID) beginning on
the morning of immunizations.

[0941] 3.Compound ofthe invention; dose level: 30 mg/kg,
10 mg/kg; dose volume: 0.5 ml./injection; route: intraperito-
neal; frequency: BID or once a day beginning on the morning
of immunizations.

[0942] 4.Prednisolone (solutions made weekly, stored at 5°
C.) (Sigma Cat #P-6004); vehicle: A 1:1 solution of sterile
PBS and 40% Hydroxypropyl-B-Cyclodextrin (Sigma Ald-
rich, St. Louis Mo.), prepared weekly. The prednisolone was
first dissolved in the cyclodextrin vehicle by heat sonication
(~30 minutes), and then the equal volume of PBS was added;
dose Level: 1.5 mg/kg BID; dose volume: 0.1 mL; route:
intraperitoneal; frequency: twice a day beginning on the
morning of the immunization.

[0943] 5. Spinal cord homogenate preparation (from male
Hartley guinea pigs, Charles River): 500-700 g guinea pigs
were euthanized with CO,. The spinal cords were removed
and rinsed in saline, blotted once, and stored at —80° C. until
the day of use. Spinal cords are then weighed and homog-
enized with saline at 1 g per mL of saline.

[0944] 6. Antigen Emulsion: Guinea pig spinal cord homo-
genate was mixed 1:1 with CFA (Complete Freund’s Adju-
vant, Difco, Detroit, Mich.) with 1 mg/ml. Mycobacterium
tuberculosis (ground with a mortar and pestle); dose volume:
0.05 mL into each hind limb footpad for a total of 0.1 mL per
rat; frequency: Single bolus injections on day 1 of immuni-
zations.

Experiment:

[0945] On day 1, 70 female Lewis rats were immunized
with a 0.05 mL subcutaneous injection into each hind footpad
with the following mixture: whole guinea pig spinal cord
homogenized and mixed 1 g:1 mL saline. The homogenate
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was then mixed 1:1 with Freund’s complete adjuvant contain-
ing 1 mg/ml Mycobacterium tuberculosis. Rats were
weighed and scored every few days up to day 10, then
weighed and scored daily (once on weekends) up to day 21.

Clinical Evaluation:

[0946] EAE Score Symptoms

[0947] O Normal

[0948] 1 Limp tail

[0949] 2 Incomplete paralysis of one or both hind limbs

[0950] 3 Complete paralysis of one hind limb or both
hind limbs can move but do not help in movement of the
body

[0951] 4 Complete paralysis of both hind limbs

[0952] 5 Complete paralysis of hind limbs and weakness
of one or both forelimbs or moribund, or death

[0953] Rats which were borderline in scores were given a

one half score, such as 3.5. Moribund mice were euthanized.

[0954] Groups (n=10):

[0955] 1. Vehicle

[0956] 2. Compound of the invention, 30 mg/kg BID
[0957] 3. Compound of the invention, 10 mg/kg BID
[0958] 4. Compound of the invention, 30 mg/kg once a day
[0959] 5. 1.5 mg/kg Prednisolone

Endpoint Analysis:

[0960] Onday 21 oftheassay, serum was collected from the

groups for pharmacokinetics analysis. Spinal cords were col-
lected from the highest scoring rats in each group for histo-
pathologic analysis.

Results:

[0961] Compounds of the invention, when tested for their
efficacy in this assay, demonstrated the ability in preventing
cumulative disease burden at the doses tested.

Biological Example 5

Mouse Adoptive Experimental Autoimmune
Encephalomyelitis Assay

[0962] Compounds of the invention were tested for their
efficacy in the mouse adoptive experimental autoimmune
encephalomyelitis (EAE) assay by the following protocol:

Animals and Materials:

[0963] 1.8 week old female SJL. mice (Jackson Laborato-
ries)
[0964] 2. Myelin proteolipid protein fragment 139-151

(HCLGKWLGHPDKF)(PLP139-151), which was reconsti-
tuted to 3 mg/mlL in saline and mixed 1:1 with CFA (Com-
plete Freund’s Adjuvant, Difco, Detroit, Mich.) with 4
mg/mL Mycobacterium tuberculosis H37Ra (ground with a
mortar and pestle).

[0965] 3. Test compound vehicle (20 g Aldrich HPBCD/
100 mL with saline); dose volume: 0.2 ml./injection; route:
intraperitoneal; frequency: BID beginning on the morning of
immunizations.

[0966] 4. Compound of the invention: Dose level: 30
mg/kg, 10 mg/kg; dose volume: 0.2 ml/injection; route:
intraperitoneal (IP); frequency: BID or once a day beginning
on the morning of immunizations
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[0967] 6. Prednisolone (Sigma Cat #P-6004); vehicle:a 1:1
solution of sterile PBS and 40% Hydroxypropyl-B-Cyclo-
dextrin (Sigma Aldrich, St. Louis Mo.), prepared weekly. The
prednisolone was first dissolved in the cyclodextrin vehicle
by heat sonication (~30 minutes), and then an equal volume of
PBS was added; dose level: 2.5 mg/kg BID; dose volume: 0.1
mL; route: intraperitoneal; frequency: BID daily, beginning
on the morning of the immunizations.

[0968] 7. Rosswell Park Memorial Institute (RPMI) 1640,
with L-glu & 25 mM HEPES, 1x, 0.1 micron filtered (Life
Technologies, Cat #22400-089).

[0969] 8. FBS, defined (Hyclone, Cat #SH30070.01), heat
inactivated.
[0970] 9. MEM Non-essential amino acids solution, 10

mM, 100x (Life Technologies, Cat #11140-050).

[0971] 10. 2-mercaptoethanol, 1000x, 5.5x10-2 M in
D-PBS (Life Technologies, Cat #21985-023).
[0972] 11. Penicillin/Streptomycin (Pen/Strep),
Uhug per ml (Bio*Whittaker, Cat #17-602E).

[0973] 12.Hank’s Balanced Salt Solution (HBSS), 1x, 0.1
micron filtered (Life Technologies, Cat #24020-117).

10000

Experiment:

[0974] 1. Forty 8-week-old female SJL. mice were immu-
nized with 0.1 mL subcutaneous (divided between base oftail
& upper back) injection containing 150 pug PLP in CFA w/200
ng Mycobacterium tuberculosis H37Ra (ground).

[0975] 2. Axial, brachial and inguinal lymph node cells
were collected 11 days later. The cells were placed in sterile
petri dishes with HBSS. A single cell suspension of lymph
node cells was obtained by pressing lymph nodes through a
metal sieve and flushing with the following media:

[0976] To 450 m: RPMI 1640 (w/L-glu and HEPES) was
added:
[0977] a)50 mL heat inactivated FBS (Hyclone defined).
[0978] D) 0.455 mL 2-mercaptoethanol 5.5x10-2 M
[0979] ¢) 5.0 mL Pen/Strep 10000 U/mL
[0980] d) 5.0 mL Non-essential amino acids 10 mM
[0981] 3. The cells were cultured at 6x106 cells/mL.

[0982] 4. PLP was added to the remaining cells to obtain a
final concentration of 50 pg/mlL..

[0983] 5. The cell cultures were incubated for 72 hours at
37° C., 7% CO.,.

[0984] 6. The cells were harvested and washed twice in
HBSS.

[0985] 7. Lymph node cell viability was checked by trypan
blue exclusion.

[0986] 8. Theconcentration was adjusted to 3.6x107 lymph

node cells per mL. 1.6x107 lymph node cells were injected
per mouse into naive 8 week old female SJL. mice; dose
volume=0.5 ml/mouse, IP.

[0987] 9. Mice were weighed and scored.

Clinical Evaluation:

[0988] EAE Score Symptoms
[0989] O Normal
[0990] 1 Limp tail
[0991] 2 Difficulty righting/severe abnormal gait
[0992] 3 Incomplete paralysis of hind limb(s)
[0993] 4 Complete paralysis of both hind limbs
[0994] 5 Immobile, moribund, or death
[0995] Rats which were borderline in scores were given a

one half score, such as 3.5. Moribund mice were euthanized.
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[0996] Groups (n=10):

[0997] 1. Vehicle

[0998] 2. Compound of the invention, 30 mg/kg BID
[0999] 3. Compound of the invention, 10 mg/kg BID
[1000] 4. Compound of the invention, 30 mg/kg once a day
[1001] 5. 1.5 mg/kg Prednisolone

Results:

[1002] Compounds of the invention, when tested in this
assay, demonstrated the ability to prevent cumulative disease
burden in the assay at the doses tested.
[1003] While the present invention has been described with
reference to the specific embodiments thereof, it should be
understood by those skilled in the art that various changes
may be made and equivalents may be substituted without
departing from the true spirit and scope of the invention. In
addition, many modifications may be made to adapt a par-
ticular situation, material, composition of matter, process,
process step or steps, to the objective, spirit and scope of the
present invention. All such modifications are intended to be
within the scope of the claims appended hereto.

What is claimed is:

1. A compound having Formula (I):

@
®),

_|_ I|{7 Il{Sa Il{Sb Il{Sc RZ
/
4
A R*—N—C—C—F+C——N
gy TR
R6a Rév | Réc . R
wherein:
Ris
1) the group
Rlb Rlc
Rle ,
Rld Rle
or
ii) the group

or
ii) an optionally substituted heteroaryl;

n,, n,, and n; are each independently O to 2;

ris 0to 4;

qis 0to 2;

R'“, R'?,R'¢, R'¥ and R'® are each independently hydro-
gen, —R!*—OR®, —R'* C(=0)OR!°, —R”>—C
(=0)R®, alkyl, halo, haloalkyl, cyano, optionally sub-
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stituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substi-
tuted heterocyclyl, or optionally substituted heterocy-
clylalkyl;

R, R™, R'™, R and R** are each independently hydro-
gen or fluoro;

R? is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, option-
ally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substi-
tuted heterocyclyalkyl;

or R? and R’, together with the nitrogens to which they are
attached, form an optionally substituted 5- to 7-mem-
bered N-heterocyclyl;

or R? and R’, together with the nitrogens to which they are
attached and one of R*?, R>® and R, form an optionally
substituted 6- to 10-membered bridged N-heterocyclyl;

or R? and R, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl or an optionally sub-
stituted 6- to 10-membered bridged N-heterocyclyl;

or R? and R>?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl;

or R? and R?, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl
or an optionally substituted N-heteroaryl;

R? is a direct bond, —O—, —R'>0—, —O—R!2—
—O—R"—0O—, an optionally substituted straight or
branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally
substituted straight or branched alkynylene chain;

R*isadirectbond, —O—R'?*—, an optionally substituted
straight or branched alkylene chain, an optionally sub-
stituted straight or branched alkenylene chain, or an
optionally substituted straight or branched alkynylene
chain;

each R>?, R®®, R>, R®*, R® sand R° are each indepen-
dently hydrogen, alkyl, haloalkyl or hydroxyalkyl;

or any one of R>® and R®* together, R>® and R®” together,
and R>° and R% together can be an oxo group;

or R** and R*?, together with the carbons to which they are
attached, form an optionally substituted 3- to 7-mem-
bered cycloalkyl;

or R°* and R, together with the carbons to which they are
attached, form an optionally substituted 4- to 7-mem-
bered cycloalkyl;

or R and R, together with the carbon to which they are
attached, form an optionally substituted 3- to 7-mem-
bered cycloalkyl;

R7 is hydrogen, —R">—OR'°, —R*—C(=0)R'°,
—R* C(=0)0OR!, —R'"* C(=0)—R>*-N(R'%
R, —RP—NR'")C(=O)NR')R, alkyl,
haloalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted
heteroarylalkyl, or optionally substituted heterocyclyla-

Tkyl;
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or R7 and R, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl;

or R” and R, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl and R* and R>°,
together with the nitrogen and carbon to which are they
are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl;

or R7 and R*?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl;

or R” and R, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl or an optionally sub-
stituted 6- to 10-membered bridged N-heterocyclyl;

R® is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, option-
ally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally sub-
stituted heteroarylalkyl, optionally substituted heterocy-
clyl, optionally substituted heterocyclylalkyl, —R'*—
OR", —R"”—0O—R"“-C(=0)OR'"’, —R“”—C
(=O0R*, —R"* C(=0)OR'S, —R"¥* C(=0)—
R"—C(=0)OR'®, —R"”—C(=0)—R"”*-NR')
Rl 1 , 7R137C(:O)7R1478(:0)tN(R10)R1 1
(wheretis 1 or2),or —RM—S(:O)pRlO (wherepis O,
1or2);

or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo,
nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, =~ —R“”—OR*®, —RP®—_C(=0)R'",
—R'* C(=0)0OR!, —R"*—C(=0)—R>*-N(R'®)
Rll, 7R137C(:O)N(Rl0)7R147N(R10)R11,
—R"®_S(=0)NR)R'! (wheretis 1 or 2), —R*—
N(RlO)Rll, 7R137N(R10)C(:O)R10, 7R137N
(RIO)C(:O)7R137N(RIO)R1 1, 7R137N(R10)7
R —C(=0)OR?, —RP¥N(R'C(=0)—R"*—S
(=0)NR)R (where tis 1 or 2), —R*—N(R*)C
(=0)—RP-—NRC(=0O)R®, —RP-NR?C
(:O)7R137N(R10)7R147N(R1O)Rl 1, 7R137N
R)S(=0)NR')R'! (wheretis 1 or2),and —R">—
O—R"*—C(=0)OR'";

each R is independently —O—R'°, alkyl, hydroxyalkyl,
halo, haloalkyl, aryl or aralkyl;

each R and R'! is independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl, or optionally substi-
tuted heterocyclylalkyl;

orR'*®and R'!, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl
or an optionally substituted N-heteroaryl;

R'? is an optionally substituted straight or branched alky-
lene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain;

R'2%is an optionally substituted straight or branched alky-
lene chain, an optionally substituted straight or branched
alkenylene chain, or an optionally substituted straight or
branched alkynylene chain;

each R'? is independently a direct bond, an optionally
substituted straight or branched alkylene chain, an

&4
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optionally substituted straight or branched alkenylene
chain, or an optionally substituted straight or branched
alkynylene chain; and

each R'*is independently an optionally substituted straight
or branched alkylene chain, an optionally substituted
straight or branched alkenylene chain, or an optionally
substituted straight or branched alkynylene chain;

as a single stereoisomer or as a mixture of stereoisomers;

or a pharmaceutically acceptable salt, solvate, polymorph,
clathrate, ammonium ion, N-oxide or prodrug thereof.

2. A compound according to claim 1 wherein R is the group

Rlb Rlc

Rla

Rld Rle

3. A compound according to claim 2 wherein

R'“ is hydrogen, —R"*—C(Q)OR'®, —R>—C(O)R'°,
alkyl, halo, haloalkyl, cyano, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, optionally substituted het-
erocyclyl, or optionally substituted heterocyclylalkyl;
and

R'?, R'¢, R*’ and R'® are each independently hydrogen or
halo.

4. A compound according to claim 2 wherein

R'“ is hydrogen, —R"*—C(Q)OR'®, —R>—C(O)R'°,
alkyl, halo, haloalkyl, optionally substituted phenyl,
furanyl, thienyl, thiazolyl, or optionally substituted
oxazolyl; and

R'?, R*, R* and R'* are each hydrogen.

5. A compound according to Claim 1 wherein R is the
group

6. A compound according to claim 1 wherein R an option-
ally substituted heteroaryl.

7. A compound according to claim 6 wherein R is furanyl,
oxazoyl, pyrazolyl, pyridinyl, triazolyl, thiazolyl, or ben-
zothiazolyl, each of which is optionally substituted.

8. A compound according to claim 1 wherein:

R? and R’, together with the nitrogens to which they are
attached and one of R*?, R>® and R, form an optionally
substituted 6- to 10-membered bridged N-heterocyclyl.

9. A compound according to claim 8, having the following
formula (I-1):
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a1

10. A compound according to claim 9 wherein:

R? is a direct bond, —O—, —R"*—0— —O—R'*
—O—R"—0O—, or an optionally substituted straight
or branched alkylene chain;

R* is a direct bond, —O—R'?*— or an optionally substi-
tuted straight or branched alkylene chain;

R? is aralkyl optionally substituted with one or more sub-
stituents selected from the group consisting of —R'*—
OR', —R"®—C(=0)OR' and —R"*—C(=O)N
(Rl O)Rl 1 :

each R? is independently alkyl, halo or —O—R'°;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2%is an optionally substituted straight or branched alky-
lene chain; and

each R'® is a direct bond or an optionally substituted
straight or branched alkylene chain.

11. A compound according to claim 10 wherein:

ris 0;

R? is a direct bond, —O—, —R"*—0— —O—R'*
—O—R"—0O—, or an alkylene chain;

R*is a direct bond, —O—R'2*— or an optionally substi-
tuted straight or branched alkylene chain;

R?® is benzyl substituted with one or more substituents
selected from —R*—OR'® and —R'*—C(=0)OR"’;

R'? is hydrogen, alkyl or optionally substituted aryl;

R'?is C,_,alkylene; and

R'2% is methylene or ethylene.

12. A compound according to claim 1 wherein:

R? and R’, together with the nitrogens to which they are
attached, form an optionally substituted 5- to 7-mem-
bered N-heterocyclyl.

13. A compound according to claim 12 having the follow-

ing formula (I-2):

a-2)
®),

f|— Zan\
\/\ / R*—N N

R—R?

—RS.

RSa RGC

Réa 5S¢
RS> R62

14. A compound according to claim 13 wherein:

R? is a direct bond, —O—, —R'>—O—, —O—R!'%>—,
—O—R"—0O—, or an optionally substituted straight
or branched alkylene chain;

R* is a direct bona, —O—R'>*— or an optionally substi-
tuted straight or branched alkylene chain;

R®is selected from the group consisting ofhydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl,
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optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heteroary-
lalkyl, optionally substituted heterocyclyl, optionally
substituted  heterocyclylalkyl, =~ —R™>—C(O)R'°,
—R'* C(O)OR'®, —R'*—C(O)—R"*—C(0O)OR",
—RP—C(O)—R"™—S(O)NR')R'!, and —R"™—S
(O),R™;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2% is an optionally substituted straight or branched alky-
lene chain;

each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain; and

each R'? is an optionally substituted straight or branched
alkylene chain.

15. A compound according to claim 13 wherein:

R? is a direct bond, —O—, —R'>0—, —O—R!2—
—O—R"—0O—, or an optionally substituted straight
or branched alkylene chain;

R*is a direct bond, —O—R"'2*—, or an optionally substi-
tuted straight or branched alkylene chain;

R® is aralkyl optionally substituted with one or more sub-
stituents selected from the group consisting of halo,
nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, =~ —R“—OR', —R“* C(=O)R",
—RP—C(=0)OR'®, —R">—C(=0)—R"—N(R')
Rll, 7R134C(:O)N(R10)7R147N(R1O)Rl1’
—R"_S(=0)NR')R' (wheretis 1 or2), —R*—
N(RlO)Rll, 7R137N(R10)C(:O)R10, 7R137N
(RIO)C(:O)—RB—N(RIO)Rl1, 7R137N(R10)7
R"—C(=0)OR', —R"”* - NR'")C(=0)—R"—S
(=O0)N(R'*)R*! (where tis 1 or 2), —R*—N(R*)C
(=0)—RP-NR'YC(=OR'", —RP-NRC
(:O)7R137N(R10)7R147N(R10)R1 1 , 7R137N
R)S(=0O)NR'")R"! (wheretis 1or2),and—R">—
O—R"*—C(=0)OR'’,

R? is an optionally substituted straight or branched alky-
lene chain;

R'2% is an optionally substituted straight or branched alky-
lene chain;

each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain; and

each R'* is an optionally substituted straight or branched
alkylene chain.

16. A compound according to claim 15 wherein:

R® is benzyl optionally substituted with one or more sub-
stituents selected from the group consisting of halo,
nitro, cyano, optionally substituted heteroaryl, hydroxy-
iminoalkyl, = —R“”—OR'®, —RP®—_C(=0)R",
—RP—C(=0)OR'®, —R">—C(=0)—R"—N(R')
Rll, 7R134C(:O)N(R10)7R147N(R1O)Rl1’
—R"_S(=0)NR')R' (wheretis 1 or2), —R*—
N(RlO)Rll, 7R137N(R10)C(:O)R10, 7R137N
(RIO)C(:O)—RB—N(RM)RI1, 7R137N(R10)7
R"*—C(=0)OR?, —RP¥ - N(R'C(=0)—R"*—S
(=0)NR)R (where tis 1 or 2), —R*—N(R*)C
(=0)—RP-NR'YC(=OR'", —RP-NRC
(:O)7R137N(R10)7R147N(R10)R1 1 , 7R137N
R)S(=0O)NR'")R"! (wheretis 1or2),and—R">—
O—R'"*—C(=0)OR"".

17. A compound according to claim 16 wherein:

ris 0,
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R*is a direct bond, —O—R'2*— or an optionally substi-
tuted straight or branched methylene, ethylene or pro-
pylene chain;

R>?, R%®, R>°, R%, R® and R are each independently
selected from hydrogen, alkyl, haloalkyl or hydroxy-
alkyl;

RS is benzyl substituted with one or more substituents
selected from —R**—OR'® and —R'"*—C(=0)OR"’;

R'? is hydrogen, alkyl or optionally substituted aryl;

R'? is C,_salkylene, optionally substituted with one or
more substituents selected from the group consisting of
—OR'; and

R'?“ is methylene, ethylene or propylene, optionally sub-
stituted with one or more substituents selected from the
group consisting of —OR'®,

18. A compound according to claim 16 wherein:

ris 0;

R? and R’, together with the nitrogens to which they are
attached, form hexahydro-1H-diazepinyl (optionally
substituted with oxo);

R? is a direct bond, —O—, —R*>—O—, —O—R'>—
—O—R"—0O—, or an optionally substituted straight
or branched methylene or ethylene chain;

R*is a direct bond, —O—R'?*—, or an optionally substi-
tuted straight or branched methylene, ethylene or pro-
pylene chain;

each R>%, R®?, R> R® R and R® are each indepen-
dently selected from hydrogen, alkyl, haloalkyl or
hydroxyalkyl;

each R'?is amethylene, ethylene or propylene chain (each
optionally substituted with one or more substituents
selected from the group consisting of —OR'®); and

R'?“ is a methylene, ethylene or propylene chain (each
optionally substituted with one or more substituents
selected from the group consisting of —OR™®).

19. A compound according to claim 12 having the follow-

ing formula (I-3):

-3)
Rg)r

f i

R—R3 \_/

20. A compound according to claim 19 wherein:

R? is a direct bond, —O—, —R"*0O0— —O—R'*
—O—R"—0O—, or an optionally substituted straight
or branched alkylene chain;

R*is a direct bond, —O—R'2*— or an optionally substi-
tuted straight or branched alkylene chain;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2“is an optionally substituted straight or branched alky-
lene chain;

each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain; and

each R'* is an optionally substituted straight or branched
alkylene chain.

21. A compound according to claim 20 wherein:

R?® is selected from the group consisting of —R">*—C
(=0)—R"*—C(=0)OR!® or —R®* C(=0)—
R"™*—S(=0)NR'*)R'" (where tis 1 or 2);
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or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of
_R>_OR, —RB—C(:O)ORlO, _RY¥_C
(:O)7R137N(R10)R11, 7R137N(R10)C(:O)R10,
and —R"—NR')C(=0)—R"”>—NR')R'".

22. A Compound according to claim 1 wherein:

R? is hydrogen, alkyl, haloalkyl, haloalkenyl, haloalkynyl,
hydroxyalkyl, optionally substituted cycloalkyl, option-
ally substituted cycloalkylalkyl, optionally substituted
aryl, optionally substituted aralkyl, optionally substi-
tuted heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl and optionally sub-
stituted heterocyclylalkyl;

R®is selected from the group consisting of hydrogen, alkyl,
haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl,
optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heteroary-
lalkyl, optionally substituted heterocyclyl, optionally
substituted  heterocyclylalkyl, —R*—C(=0)R'°,
—R"—C(=0)OR", R"—C(=0)—R"™—C
(=0)OR!®, R C(=0)—R"*—S(=0)NR'")
R (where tis 1 or 2), and —RM—S(:O)pRlO (where
pis 0,1 or2);

or R® is aralkyl optionally substituted with one or more
substituents selected from the group consisting of halo,
nitro, cyano, optionally substituted heteroaryl, hydroxy-

iminoalkyl, = —R“”—OR'®, —RP®—_C(=0)R",
R _C(=0)OR!°, —R* C(—0) R N(R'9)
Rll, 7R134C(:O)N(Rl0)7R147N(R10)R11,

—RP* S(=0)NR')R' (where tis 1 or2), —R'*—
N(RlO)Rll, 7R137N(R10)C(:O)R10, 7R137N
(RIO)C(:O)—RB—N(RM)RI1, 7R137N(R10)7
R"*—C(=0)OR?, —RP¥ - N(R'C(=0)—R"*—S
(=0)NR)R (where tis 1 or 2), —R*—N(R*)C
(=0)—RP-NR!9C(=0)R*®, —RP-NRC
(:O)7R137N(R10)7R147N(R10)R1 1 , 7R137N
(RO)S(=0O)NR'))R! (where tis 1 or 2),and —R*>—
O—R"*—C(=0)OR'’,

or R? and R®, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl
or an optionally substituted N-heteroaryl.

23. A compound according to claim 22 wherein:

R? is a direct bond, —O—, —R>0—, —O—R!>—
—O—R"—0O—, or an optionally substituted straight
or branched alkylene chain;

R*is a direct bond, —O—R"'2*—, or an optionally substi-
tuted straight or branched alkylene chain;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2% is an optionally substituted straight or branched alky-
lene chain;

each R'® is a direct bond or an optionally substituted
straight or branched alkylene chain; and

each R'* is an optionally substituted straight or branched
alkylene chain.

24. A compound according to claim 23 wherein:

R? is hydrogen, alkyl, haloalkyl, hydroxyalkyl, optionally
substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl,
optionally substituted heterocyclyl and optionally sub-
stituted heterocyclylalkyl;
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R?is selected from the group consisting of hydrogen, alkyl,
or —R®—C(=0)R"’;

or R® is aralkyl optionally substituted with one or more of
—R'*—C(=0)OR'° or —R**—C(=0)OR'?;

or R? and R®, together with the nitrogen to which they are
attached, form an optionally substituted N-heterocyclyl
or an optionally substituted N-heteroaryl;

R7 is selected from the group consisting of hydrogen,
—R!*—C(=0)OR'°, alkyl, haloalkyl, and optionally
substituted aralkyl;

each R® is independently —O—R*'°, alkyl, hydroxyalkyl,
halo, haloalkyl, aryl or aralkyl;

each R' is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substi-
tuted heterocyclyl, or optionally substituted heterocy-
clylalkyl;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2%is an optionally substituted straight or branched alky-
lene chain; and

each R'? is a direct bond or an optionally substituted
straight or branched alkylene chain.

25. A compound according to claim 1 wherein:

R?and R*?, together with the nitrogen and carbon to which
they are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl or an optionally substituted
6- to 10-membered bridged N-heterocyclyl;

or R? and R>”, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5-to 7-membered N-heterocyclyl.

26. A compound according to claim 25 wherein:

R? is a direct bond, —O—, —R"*0O0— —O—R'*
—O—R'"—0O—, or an optionally substituted straight
or branched alkylene chain;

R*is a direct bond, —O—R'?*—, or an optionally substi-
tuted straight or branched alkylene chain;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2%is an optionally substituted straight or branched alky-
lene chain;

each R'® is a direct bond or an optionally substituted
straight or branched alkylene chain; and

each R'* is an optionally substituted straight or branched
alkylene chain.

27. A compound according to claim 26 wherein:

R? and R*“, together with the nitrogen and carbon to which
they are attached, form an optionally substituted pip-
eridinyl, an optionally substituted pyrrolidinyl, or an
optionally substituted 6- to 10-membered bridged
N-heterocyclyl;

or R? and R>?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
pyrrolidinyl or an optionally substituted piperidinyl;

R? is a direct bond, —O—R*>— or an optionally substi-
tuted straight or branched alkylene chain;

R* is a direct bond, —O—R'*—, or an optionally substi-
tuted straight or branched alkylene chain;

each R>?, R>°, R®, R% and R* are each independently
selected from hydrogen, alkyl, haloalkyl or hydroxy-
alkyl; and

R? is hydrogen or aralkyl optionally substituted with one or
more substituents selected from the group consisting of
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—R"”—OR', R -—C(=0)OR", R -C

(=0)—RP-—NRR", or —R?*—C(=0)N(R'%)—
RM—N(RlO)Rl iy

28. A compound according to claim 27 which is of formula
(I-4) or formula (I-5):

-4

<R9>@

(RQ)O
O -
R—R N— RE.

@ indicates text missing or illegible when filed

a-5)

29. A compound according to claim 1 wherein:

R” and R*?, together with the nitrogen and carbon to which
they are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl;

or R7 and R>%, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl and R* and R>°,
together with the nitrogen and carbon to which are they
are attached, form an optionally substituted 5- to
7-membered N-heterocyclyl;

or R” an R*?, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl;

or R” and R>, together with the nitrogen and carbon to
which they are attached, form an optionally substituted
5- to 7-membered N-heterocyclyl or an optionally sub-
stituted 6- to 10-membered bridged N-heterocyclyl.

30. A compound according to claim 29 wherein:

R? is a direct bond, —O—, — R 0O—, —O—R'>
—O—R'"—0O—, or an optionally substituted straight
or branched alkylene chain;

R*is a direct bond, —O—R*2*—, or an optionally substi-
tuted straight or branched alkylene chain;

R'? is an optionally substituted straight or branched alky-
lene chain;

R'2% is an optionally substituted straight or branched alky-
lene chain;

each R'® is a direct bond or an optionally substituted
straight or branched alkylene chain; and

each R'* is an optionally substituted straight or branched
alkylene chain.

31. A compound according to claim 30 wherein:

R®is selected from the group consisting of hydrogen, alkyl,
optionally substituted heteroaryl, or optionally substi-
tuted heterocyclyl;

or R® is aralkyl optionally substituted with one or more of
—R"”—OR', —R"”*—C(=0)OR" or —R"“-C
(:O)7R137N(R10)R1 1 .

32. A pharmaceutical composition comprising a pharma-
ceutically acceptable excipient and a therapeutically effective
amount of a compound of claim 1.

33. A method of treating a disease or disorder ameliorated
by the inhibition of LTA ,-h activity in a mammal, wherein the
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method comprises administering to a mammal in need thereof
a therapeutically effective amount of compound of claim 1.
34. The method according to claim 33 wherein the disease
or disorder is selected from the group consisting of acute
inflammation, chronic inflammation, anaphylactic reactions,
allergic reactions, allergic contact dermatitis, allergic rhinitis,
chemical and non-specific irritant contact dermatitis, urti-
caria, atopic dermatitis, psoriasis, fistulas associated with
Crohn’s disease, pouchitis, septic or endotoxic shock, hem-
orrhagic shock, shock-like syndromes, capillary leak syn-
dromes induced by immunotherapy of cancer, acute respira-
tory distress syndrome, scleroderma lung disease, traumatic
shock, immune- and pathogen-induced pneumonlas, immune
complex-mediated pulmonary injury and chronic obstructive
pulmonary disease, inflammatory bowel diseases, ulcerative
colitis. Crohn’s disease, post-surgical trauma, gastrointesti-
nal ulcers, diseases associated with ischemia-reperfusion
injury, acute myocardial ischemia, infarction, acute renal fail-
ure, ischemic bowel disease, acute hemorrhagic or ischemic
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stroke, immune-complex-mediated glomerulonephritis,
autoimmune diseases, insulin-dependent diabetes mellitus,
multiple sclerosis, rheumatoid arthritis, osteoarthritis, sys-
temic lupus erythematosus, acute and chronic organ trans-
plant rejection, transplant arteriosclerosis, transplant fibrosis,
cardiovascular disorders, hypertension, atherosclerosis,
aneurysm, critical leg ischemia, peripheral arterial occlusive
disease, Reynaud’s syndrome, diabetic nephropathy, neur-
opathy, retinopathy, macular degeneration, glaucoma, neuro-
degenerative disorders, delayed neurodegeneration in stroke,
Alzheimer’s disease, Parkinson’s disease, encephalitis, HIV
dementia, inflammatory pain, neuropathic pain, arthritic
pain, periodontal disease, gingivitis, ear infections, migraine,
benign prostatic hyperplasia, cancer, leukemias, lymphomas,
prostate cancer, breast cancer, lung cancer, malignant mela-
noma, renal carcinoma, head tumors, neck tumors and col-
orectal cancer.



