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(57) ABSTRACT 

The invention provides low molecular compounds having 
activity which inhibits binding of CCR3 ligands to CCR3 on 
target cells, i.e. CCR3 antagonists. The invention also pro 
vides 4.4-(disubstituted)piperidine derivatives represented 
by formula (I) below, pharmaceutically acceptable acid 
adducts thereof, or pharmaceutically acceptable C-C alkyl 
adducts thereof, as well as pharmaceutical compositions 
comprising them as effective ingredients, which are useful 
for treatment or prevention of diseases associated with 
CCR3, such as asthma and allergic rhinitis. 
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4,4-DISUBSTITUTED) PIPERIDINE DERIVATIVES 
HAVING CCR3 ANTAGONSM 

TECHNICAL FIELD 

0001. The present invention relates to 4.4-(disubstituted 
)piperidine derivatives with CCR3 (C. C Chemokine 
Receptor 3) antagonism. More specifically, the invention 
relates to CCR3 antagonists with anticipated effects as 
therapeutic and/or prophylactic agents for allergic condi 
tions such as bronchial asthma, allergic rhinitis, atopic 
dermatitis, urticaria, contact dermatitis or allergic conjunc 
tivitis, inflammatory bowel diseases such as ulcerative coli 
tis or Crohn's disease, diseases whose major factor is 
accelerated or Sustained increase or tissue infiltration of 
eosinophils, basophils or activated T cells, such as eosino 
philia, eosinophilic gastroenteritis, eosinophilic enteropathy, 
eosinophilic fasciitis, eosinophilic granuloma, eosinophilic 
pustular folliculitis, eosinophilic pneumonia or eosinophilic 
leukemia, or AIDS (Acquired Immune Deficiency Syn 
drome) which is caused by infection with HIV (Human 
Immunodeficiency Virus). 

BACKGROUND ART 

0002. In recent years, the concept that allergic conditions 
Such as bronchial asthma are fundamentally diseases of 
chronic inflammation has been established, and accumula 
tion of eosinophils at local sites of inflammation is consid 
ered to be a major feature thereof (for example, see Busse, 
W. W. J. Allergy Clin. Immunol. 1998, 102, S17-S22: 
Fujisawa, T. Gendai Iryou 1999, 31, 1297). For example, 
administration of anti-adhesion molecule (ICAM-1) anti 
bodies in monkey asthma models inhibits accumulation of 
eosinophils and Suppresses late asthmatic symptoms, Sug 
gesting the importance of eosinophils in allergic conditions 
(Wegner, C. D. et al. Science, 1990, 247, 456). 
0003 Eotaxins have been identified as specific chemot 
actic factors inducing accumulation and/or migration of 
eosinophils (for example, see Jose, P. J., et al. J. Exp. Med. 
1994, 179, 881; Garcia-Zepda, E. A. et al. Nature Med. 
1996, 2, 449; Ponath, P. D. et al. J. Clin. Invest. 1996, 97, 
604; Kitaura, M. et al. J. Biol. Chem. 1996, 271, 7725). It 
has also been demonstrated that eotaxins bind to CCR3 
expressed on eosinophils, exhibiting an effect of promoting 
accumulation and/or migration of eosinophils. In addition, 
chemotactic factors such as eotaxin-2, RANTES (abbrevia 
tion for Regulated on Activation, Normal T-cell Expressed 
and Secreted) antibodies, MCP-2 (abbreviation for Mono 
cyte Chemoattractant Protein-2), MCP-3 (abbreviation for 
Monocyte Chemoattractant Protein-3), MCP-4 (abbrevia 
tion for Monocyte Chemoattractant Protein-4) and the like 
are also known to exhibit effects similar to those of eotaxins 
via CCR3, although their potency is weaker than that of 
eotaxins (for example, see Kitaura, M. et al. J. Biol. Chem. 
1996, 271,7725; Daugherty, B. L. et al. J. Exp. Med. 1996, 
183,2349; Ponath, P. D. et al. J. Exp. Med. 1996, 183,2437; 
Hiath, H. et al. J. Clin. Invest. 1997, 99, 178; Patel, V. P. et 
al. J. Exp. Med. 1997, 185, 1163; Forssmann, U. et al. J. Exp. 
Med. 185,2171, 1997). 
0004 The reported effects of eotaxins on eosinophils 
include not only inducing migration of eosinophils, but also 
effects related to eosinophil activation, Such as augmenting 
expression of adhesion molecule receptor (CD11b) (for 
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example, see Tenscher, K. et al. Blood, 1996, 88, 3195), 
accelerating production of active oxygen (for example, see 
Elsner, J. et al. Eur. J. Immunol. 1996, 26, 1919), and 
promoting release of EDN (Eosinophil-Derived Neurotoxin) 
(see El-Shazly, et al. Int. Arch. Allergy Immunol. 1998, 117 
(suppl. 1), 55). Eotaxins have also been reported to accelerate 
liberation of eosinophils and their precursors from the bone 
marrow into the blood (for example, see Palframan, R. T. et 
al. Blood 1998, 91, 2240). 

0005 Numerous reports indicate that eotaxins and CCR3 
play important roles in allergic conditions such as bronchial 
asthma. For example, it has been reported that infiltration of 
eosinophils is Suppressed by anti-eotaxin antibodies in 
mouse asthma models (Gonzalo, J.-A. et al. J. Clin. Invest. 
1996, 98, 2332), that infiltration of eosinophils is suppressed 
by anti-eotaxin antiserum in mouse cutaneous allergy mod 
els (Teixeira, M. M. et al. J. Clin. Invest. 1997, 100, 1657), 
that formation of pulmonary granulomas is suppressed by 
anti-eotaxin antibodies in mouse models (see Ruth, J. H. et 
al. J. Immunol. 1998, 161, 4276), that infiltration of eosi 
nophils is suppressed in eotaxin gene-deficient mouse 
asthma models and interstitial keratitis models (see Roth 
enberg, M. E. et al. J. Exp. Med. 1997, 185, 785), that 
expression of eotaxins and CCR3 is augmented on both the 
genetic and protein level in asthmatic bronchi compared to 
healthy controls (see Ying, S. et al. Eur. J. Immunol. 1997, 
27, 3507), and that eotaxin expression is augmented in nasal 
subepithelial tissue of chronic sinusitis patients (Am. J. 
Respir. Cell Mol. Biol. 1997, 17, 683). 
0006 Also, based on reports that eotaxins are abundantly 
expressed at sites of inflammation in the inflammatory 
bowel diseases of ulcerative colitis and Crohn's disease (see 
Garcia-Zepda, E. A. et al. Nature Med. 1996, 2, 449), it is 
believed that eotaxins also play an important role in Such 
inflammatory conditions. 

0007. These data strongly suggest that eotaxins, via 
CCR3-mediated accumulation and activation of eosinophils 
at lesion sites, are intimately involved in the onset, progres 
sion or Sustaining of diseases wherein eosinophils are 
closely associated with developing lesions, including, for 
example, allergic conditions such as bronchial asthma, aller 
gic rhinitis, atopic dermatitis, urticaria, contact dermatitis or 
allergic conjunctivitis, inflammatory bowel diseases Such as 
ulcerative colitis or Crohn's disease, and eosinophilia, eosi 
nophilic gastroenteritis, eosinophilic enteropathy, eosino 
philic fasciitis, eosinophilic granuloma, eosinophilic pustu 
lar folliculitis, eosinophilic pneumonia or eosinophilic 
leukemia. In addition, since CCR3 is expressed not only on 
eosinophils but also on basophils and Th2 lymphocytes, and 
eotaxins induce intracellular calcium ion concentration 
increase and migration of these cells, it is believed that 
eotaxins and CCR3 are involved in the onset, progression 
and Sustaining of diseases associated with these cells, such 
as allergic conditions, also via accumulation and activation 
of basophils and Th2 lymphocytes (for example, see Sal 
lusto, F. et al. Science 1997, 277, 2005; Gerber, B.O. et al. 
Current Biol. 1997, 7, 836; Sallusto, F. et al. J. Exp. Med. 
1998, 187,875; Uguccioni, M. et al. J. Clin. Invest. 1997, 
100, 1137; Yamada, H. et al. Biochem Biophys. Res. Com 
mun. 1997, 231, 365). 
0008 Consequently, compounds which inhibit binding of 
CCR3 to CCR3 ligands such as eotaxins, or in other words 
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CCR3 antagonists, should inhibit the effects of the CCR3 
ligands on target cells and are therefore expected be useful 
as therapeutic and/or prophylactic agents for allergic con 
ditions and inflammatory bowel disease. Yet, no agents 
having Such activity have been known. 

0009 Moreover, it has also been reported that HIV-1 
(Human Immunodeficiency Virus-1) may utilize CCR3 to 
infect host cells, and therefore CCR3 antagonists are also 
expected to be useful as therapeutic or prophylactic agents 
for AIDS (Acquired Immune Deficiency Syndrome) caused 
by HIV infection (for example, see Choe, H. et al. Cell 1996, 
85, 1135; Doranz, B. J. et al. Cell 1996, 85, 1149). 
0010 Recently, piperidine derivatives (see Patent Speci 
fication No. WO9802151, Patent Specification No. 
WO9804554, Patent Specification No. WO0029377, Patent 
Specification No. WO0031033, Patent Specification No. 
WO0035449, Patent Specification No. WO0035451, Patent 
Specification No. WO0035452, Patent Specification No. 
WO0035453, Patent Specification No. WO0035454, Patent 
Specification No. WO0035876, Patent Specification No. 
WO0035877, Patent Specification No. WO0051607, Patent 
Specification No. WO0051608, Patent Specification No. 
WO0051609, Patent Specification No. WO0051610, Patent 
Specification No. WO0053600, Patent Specification No. 
WO00583.05, Patent Specification No. WO0059497, Patent 
Specification No. WO0059498, Patent Specification No. 
WO0059502, Patent Specification No. WO0059503, Patent 
Specification No. WO0076511, Patent Specification No. 
WO0076512, Patent Specification No. WO0076513, Patent 
Specification No. WO0076514, Patent Specification No. 
WO0076972, Patent Specification No. WO0076973, Patent 
Specification No. WO0105782, Patent Specification No. 
WO0114333, Patent Specification No. WO0164216, Patent 
Specification No. WO0177101, Patent Specification No. 
WO0192227, Patent Specification No. WO0198268, Patent 
Specification No. WO0198269, Patent Specification No. 
WO0198270, Patent Specification No. WO0202525, Patent 
Specification No. WO0204420), piperazine derivatives (see 
Patent Specification No. EP0903349, Patent Specification 
No. WO0034278, Patent Specification No. WO0102381) 
and other low molecular compounds (see Patent Specifica 
tion No. WO9955324, Patent Specification No. 
WO9955330, Patent Specification No. WO0004003, Patent 
Specification No. WO0027800, Patent Specification No. 
WO0027835, Patent Specification No. WO0027843, Patent 
Specification No. WO0031032, Patent Specification No. 
WO0041685, Patent Specification No. WO0053172, Patent 
Specification No. WO0109088, Patent Specification No. 
WO0128987, Patent Specification No. WO0129000), have 
been reported to exhibit antagonism against CCR3. How 
ever, these compounds differ from the compounds of the 
invention. 

0011 Patent Specification No. WO0107436 and Patent 
Specification No. WO993.7304 describe oxopiperazine 
derivatives having inhibiting activity on Factor Xa, but they 
do not specifically mention the piperidine derivatives of the 
invention, nor is it known whether these oxopiperazine 
derivatives exhibit competitive inhibition for CCR3. Patent 
Specification No. WO0132615 and Patent Specification No. 
WO0268409 describe N-substituted piperidine derivatives 
having NMDA/NR2B antagonism, but they do not specifi 
cally mention the 4.4-(disubstituted)piperidine derivatives 
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of the invention, nor is it known whether these N-substituted 
piperidine derivatives exhibit competitive inhibition for 
CCR3. 

0012. It is an object of the present invention to provide 
low molecular compounds having activity which inhibits 
binding of CCR3 ligands to CCR3 on target cells, i.e. CCR3 
antagonists. 
0013. It is another object of the invention to provide 
therapeutic and/or prophylactic agents for diseases in which 
a causal factor is binding of a CCR3 ligand to CCR3 on 
target cells. 

DISCLOSURE OF THE INVENTION 

0014. The present invention provides the following: 
00.15 (1) Compounds represented by the following for 
mula (I): 

R3N1. 
F R6 

N. N-(CH.) R7 
R N 
Y(CH3)1 

(wherein R' represents phenyl, Cs-Cs cycloalkyl or an aro 
matic heterocyclic group (having 1-3 atoms selected from 
the group consisting of oxygen, Sulfur and nitrogen as hetero 
atoms), 
the phenyl or aromatic heterocyclic group of R' may option 
ally fuse with a benzene ring or aromatic heterocyclic group 
(having 1-3 atoms selected from the group consisting of 
oxygen, Sulfur and nitrogen as hetero atoms) to form a fused 
r1ng, 

the phenyl, C-C cycloalkyl or aromatic heterocyclic group. 
or fused ring, in R' may be unsubstituted, or substituted with 
one or more Substituents selected from the group consisting 
of halogens, hydroxy, cyano, nitro, carboxyl, C-C alkyl, 
C-Cs cycloalkyl, C-C alkenyl, C-C alkoxy, C-C alky 
lthio, C-C alkylene, C-C alkyleneoxy, C-C alkylene 
dioxy, phenyl, phenoxy, phenylthio, benzyl, benzyloxy, ben 
Zoylamino, formyl, C-C, alkanoyl, C-C, alkoxycarbonyl, 
C-C, alkanoyloxy, C-C, alkanoylamino, C-C alkylsul 
fonyl, C-Cs (alkoxycarbonyl)methyl, amino, mono(C-C, 
alkyl)amino, di(C-C alkyl)amino, carbamoyl, C-C, 
N-alkylcarbamoyl, C-C N-cycloalkylcarbamoyl N-phe 
nylcarbamoyl, piperidylcarbonyl, morpholinylcarbonyl, 
pyrrolidinylcarbonyl, piperazinylcarbonyl, N-methoxycar 
bamoyl (formyl)amino and ureido, and the Substituent of 
the phenyl, C-Cs cycloalkyl or aromatic heterocyclic group, 
or fused ring, of R' may be unsubstituted, or substituted with 
one or more Substituents selected from the group consisting 
of C-C alkyl, C-C alkenyl, C-C alkynyl, phenyl, C-Cs 
alkylene, C-C cycloalkyl, C-C cycloalkenyl, C-C, 
alkoxy, C-C alkylthio, amino, mono(C-C alkyl)amino, 
di(C-C alkyl)amino, pyrrolidinyl, piperidyl, Cs-C, lactam, 
carbamoyl, C-C, N-alkylcarbamoyl, C-C, alkoxycarbo 
nyl, carboxyl, hydroxy, benzoyl, cyano, trifluoromethyl, 
halogen and tert-butoxycarbonylamino, 
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provided that when R' is C-Cs cycloalkyl, the substituent 
does not include amino, mono(C-C alkyl)amino or di(C- 
Calkyl)amino; 
0016 p represents an integer of 1-6: 
0017 R and R may be the same or different and each 
independently represents hydrogen, C-C alkyl or phenyl, 
where the C-C alkyl or phenyl group of R and R may be 
unsubstituted, or substituted with one or more substituents 
selected from the group consisting of halogens, hydroxy, 
C-C alkyl, C-C, alkoxycarbonyl, amino, carbamoyl, car 
boxyl, cyano and C-C alkoxy; 
0018 X represents —CO . —SO. , —CH2—, 
—CS— or a single bond; 
0019 q represents 0 or 1: 
0020 r represents 0 or 1: 
0021 Y represents —(R)C=C(R) -, -S or 
NR ; 

0022 R. R. Rand R7 may be the same or different, and 
each independently represents hydrogen, a halogen, 
hydroxy, cyano, nitro, carboxyl, C-C alkyl, C-Cs 
cycloalkyl, C-C alkenyl, C-C alkoxy, C-C alkylthio. 
C-Cs alkylene, C-C alkyleneoxy, C-C, alkylenedioxy, 
phenyl, phenoxy, phenylthio, phenylsulfonyl, benzyl, ben 
Zyloxy, benzoylamino, formyl, C-C, alkanoyl, C-C, 
alkoxycarbonyl, C-C, alkanoyloxy, C-C, alkanoylamino, 
C-Clo cycloalkanoylamino, C-C, alkenoylamino, C-C, 
alkylsulfonyl, C-C alkylsulfonylamino, C-Cs (alkoxycar 
bonyl)methyl, amino, mono (C-C alkyl)amino, di(C-C, 
alkyl)amino, carbamoyl, C-C, N-alkylcarbamoyl, C-C, 
N-cycloalkylcarbamoyl, N-phenylcarbamoyl, N-(C7-C 
phenylalkyl)carbamoyl, piperidylcarbonyl, morpholinylcar 
bonyl, pyrrolidinylcarbonyl, piperazinylcarbonyl, N-meth 
oxycarbamoyl, sulfamoyl, C-CN-alkylsulfamoyl, (formy 
l)amino, (thioformyl)amino, ureido or thioureido, where the 
aforementioned groups of R. R. R. and Reach may be 
independently unsubstituted, or substituted with one or more 
Substituents selected from the group consisting of C-C, 
alkyl, C-C alkenyl, C-C alkynyl, phenyl, C-C alkylene, 
C-Cs cycloalkyl, C-C cycloalkenyl, C-C alkoxy, (C-C, 
alkoxy) (C-C alkoxy), phenyl (C-C alkoxy), C-C alky 
lthio, amino, mono (C-C alkyl)amino, di(C-C alky 
l)amino, pyrrolidinyl, piperidyl, (C-C, alkanoyl)piperidyl, 
C-C, lactam, carbamoyl, C-C, N-alkylcarbamoyl, C-C, 
N-cycloalkylcarbamoyl, N-phenylcarbamoyl, N-(C7-C 
phenylalkyl)carbamoyl, C-C, alkanoylamino, C-C, 
alkoxycarbonyl, carboxyl, hydroxy, benzoyl, cyano, trifluo 
romethyl, halogens, tert-butoxycarbonylamino, C-C alkyl 
Sulfonyl and heterocycles or aromatic heterocycles (where a 
heterocycle or aromatic heterocycle has 1-3 atoms selected 
from the group consisting of oxygen, Sulfur and nitrogen as 
hetero atoms, and may be substituted with C-C alkyl); and 
R represents hydrogen or C-C alkyl, 
0023 where the C-C alkyl group of R may be unsub 
stituted, or substituted with one or more substituents 
selected from the group consisting of halogens, hydroxy, 
cyano, nitro, carboxyl, carbamoyl, mercapto, guanidino, 
C-Cs cycloalkyl, C-C alkoxy, C-C alkylthio, phenyl 
(where phenyl may be substituted, or substituted with one or 
more Substituents selected from the group consisting of 
halogens, hydroxy, C-C alkyl, C-C alkoxy and benzy 
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loxy), phenoxy, benzyloxy, benzyloxycarbonyl, C-C, 
alkanoyl, C-C, alkoxycarbonyl, C-C, alkanoyloxy, C-C, 
alkanoylamino, C-C, N-alkylcarbamoyl, C-C alkylsulfo 
nyl, amino, mono (C-C alkyl)amino, di(C-C alkyl)amino 
and ureido). 
pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof. 
0024 (2) Compounds according to (1), pharmaceutically 
acceptable acid adducts thereof, or pharmaceutically accept 
able C-C alkyl adducts thereof, wherein X in formula (I) 
is —SO : 
0025 (3) Compounds according to (1), pharmaceutically 
acceptable acid adducts thereof, or pharmaceutically accept 
able C-C alkyl adducts thereof, wherein X in formula (I) 
is —CO—; 
0026 (4) Compounds according to (1), pharmaceutically 
acceptable acid adducts thereof, or pharmaceutically accept 
able C-C alkyl adducts thereof, wherein X in formula (I) 
is —CH2—, 
0027 (5) Compounds according to (1), pharmaceutically 
acceptable acid adducts thereof, or pharmaceutically accept 
able C-C alkyl adducts thereof, wherein X in formula (I) 
is —CS—; 
0028 (6) Compounds according to (1), pharmaceutically 
acceptable acid adducts thereof, or pharmaceutically accept 
able C-C alkyl adducts thereof, wherein X in formula (I) 
is a single bond; 
0029 (7) Compounds according to any one of (1) to (6), 
pharmaceutically acceptable acid adducts thereof, or phar 
maceutically acceptable C-C alkyl adducts thereof, 
wherein Y in formula (I) is —(R)C=C(R)–: 
0030 (8) Compounds according to any one of (1) to (6), 
pharmaceutically acceptable acid adducts thereof, or phar 
maceutically acceptable C-C alkyl adducts thereof, 
wherein Y in formula (I) is —S : 
0031 (9) Compounds according to any one of (1) to (6), 
pharmaceutically acceptable acid adducts thereof, or phar 
maceutically acceptable C-C alkyl adducts thereof, 
wherein Y in formula (I) is NR : 
0032 (10) Compounds according to any one of (1) to (9), 
pharmaceutically acceptable acid adducts thereof, or phar 
maceutically acceptable C-C-6 alkyl adducts thereof, 
wherein R' in formula (I) is substituted or unsubstituted 
phenyl: 

0033 (11) Compounds according to any one of (1) to 
(10), pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein R in formula (I) is hydrogen; 
0034 (12) Compounds according to any one of (1) to 
(11), pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein R in formula (I) is hydrogen; 
0035 (13) Compounds according to any one of (1) to 
(12), pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein q=0 and r=0 in formula (I); 
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0.036 (14) Compounds according to any one of (1) to 
(12), pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein q=1 and r=0 in formula (I); 
0037 (15) Compounds according to any one of (1) to 
(12), pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein q=0 and r=1 in formula (I); 
0038 (16) Compounds according to any one of (1) to 
(15), pharmaceutically acceptable acid adducts thereof, or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein p=1 in formula (I); 
0.039 (17) Compounds according to (2), pharmaceuti 
cally acceptable acid adducts thereof, or pharmaceutically 
acceptable C-C alkyl adducts thereof, wherein Y is 
—(R)C=C(R) , R is substituted or unsubstituted phe 
nyl, R is hydrogen, R is hydrogen, q=0, r=0 and p=1 in 
formula (I); 
0040 (18) Compounds according to (3), pharmaceuti 
cally acceptable acid adducts thereof, or pharmaceutically 
acceptable C-C alkyl adducts thereof, wherein Y is 
—(R)C=C(R) , R' is substituted or unsubstituted phe 
nyl, R is hydrogen, R is hydrogen, q=0, r=0 and p=1 in 
formula (I); 
0041 (19) Compounds according to (4), pharmaceuti 
cally acceptable acid adducts thereof, or pharmaceutically 
acceptable C-C alkyl adducts thereof, wherein Y is 
—(R)C=C(R) , R' is substituted or unsubstituted phe 
nyl, R is hydrogen, R is hydrogen, q=0, r=0 and p=1 in 
formula (I); 
0.042 (20) Compounds according to (6), pharmaceuti 
cally acceptable acid adducts thereof, or pharmaceutically 
acceptable C-C alkyl adducts thereof, wherein Y is 
—(R)C=C(R) , R' is substituted or unsubstituted phe 
nyl, R is hydrogen, R is hydrogen, q=0, r=0 and p=1 in 
formula (I); 
0.043 (21) Compounds according to any one of (17) to 
(20), pharmaceutically acceptable acid adducts thereof or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein R and R in formula (I) may be the same or 
different and each is independently hydrogen, a halogen, 
hydroxy, cyano, nitro, carboxyl, C-C alkyl, C-C alkoxy, 
C-C, alkoxycarbonyl, C-C, alkanoylamino, C-C alkyl 
Sulfonyl, amino, carbamoyl, C-C, N-alkylcarbamoyl, Sul 
famoyl or C-C N-alkylsulfamoyl: 
0044 (22) Compounds according to any one of (17) to 
(20), pharmaceutically acceptable acid adducts thereof or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein R* and R in formula (I) may be the same or 
different and each is independently a halogen, hydroxy, 
cyano, nitro, C-C alkyl, C-C alkoxy, C-C, alkoxycar 
bonyl, C-C alkylsulfonyl or C-C N-alkylsulfamoyl; 
0045 (23) Compounds according to any-one of (17) to 
(22), pharmaceutically acceptable acid adducts thereof or 
pharmaceutically acceptable C-C alkyl adducts thereof, 
wherein each R' in formula (I) above may be the same or 
different and is independently hydrogen, a halogen, hydroxy, 
cyano, nitro, C-C alkyl or C-C alkoxy; 
0046 (24) Pharmaceutical compositions with CCR3 
antagonism which comprise as effective ingredients thereof 
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compounds represented by formula (I) according to any one 
of (1) to (23), pharmaceutically acceptable acid adducts 
thereof or pharmaceutically acceptable C-C alkyl adducts 
thereof; 
0047 (25) Prophylactic and/or therapeutic compositions 
for any disease associated with CCR3, which comprise as 
effective ingredients thereof compounds represented by for 
mula (I) according to any one of (1) to (23), pharmaceuti 
cally acceptable acid adducts thereof or a pharmaceutically 
acceptable C-C alkyl adducts thereof; 
0048 (26) Prophylactic and/or therapeutic compositions 
according to (25), wherein the disease is an allergic condi 
tion; 
0049 (27) Prophylactic and/or therapeutic compositions 
according to (26), wherein the allergic condition is bronchial 
asthma, allergic rhinitis, atopic dermatitis, urticaria, contact 
dermatitis or allergic conjunctivitis; 
0050 (28) Prophylactic and/or therapeutic compositions 
according to (25), wherein the disease is an inflammatory 
bowel disease; 
0051 (29) Prophylactic and/or therapeutic compositions 
according to (25), wherein the disease is AIDS (Acquired 
Immune Deficiency Syndrome); 
0052 (30) Prophylactic and/or therapeutic compositions 
according to (25), wherein the disease is eosinophilia, eosi 
nophilic gastroenteritis, eosinophilic enteropathy, eosino 
philic fasciitis, eosinophilic granuloma, eosinophilic pustu 
lar folliculitis, eosinophilic pneumonia or eosinophilic 
leukemia. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0053) The number of substituents on the phenyl, C-C, 
cycloalkyl or aromatic heterocyclic group, or fused ring, of 
R", and the number of substituents on the substituents of the 
phenyl, C-C cycloalkyl or aromatic heterocyclic group, or 
fused ring, of R' may be any chemically possible number, 
but it is preferably 0-15, more preferably 0-10 and more 
preferably 0-7. 
0054) The term "C-Cs cycloalkyl for R' means a cyclic 
alkyl group Such as, for example, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl, and as 
preferred examples there may be mentioned cyclopropyl. 
cyclopenty1 and cyclohexyl. 

0055. The term “aromatic heterocyclic group (having 1-3 
atoms selected from the group consisting of oxygen, Sulfur 
and nitrogen as hetero atoms)” for R' means an aromatic 
heterocyclic group Such as, for example, thienyl, furyl, 
pyrrolyl, imidazolyl pyrazolyl, oxazolyl, isooxazolyl, thia 
Zolyl, isothiazolyl pyridyl, pyrimidinyl, triazinyl, triazolyl, 
oxadiazolyl (furazanyl) or thiadiazolyl, and as preferred 
examples there may be mentioned thienyl, furyl, pyrrolyl 
and pyridyl. 

0056. The term “fused ring for R' means a bicyclic 
aromatic heterocyclic group formed by fusing the phenyl or 
aromatic heterocyclic group with a benzene ring or an 
aromatic heterocyclic group (having 1-3 atoms selected 
from the group consisting of oxygen, Sulfur and nitrogen as 
hetero atoms) at any possible position, and as preferred 
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examples there may be mentioned naphthyl, indolyl, ben 
Zofuranyl, benzothienyl, quinolyl and benzoimidazolyl. 
0057) R' according to the invention is most preferably 
phenyl, thienyl, furanyl, pyrrolyl, naphthyl, benzothienyl, 
benzofuranyl or indolyl. 
0.058. The term “halogen as a substituent on the phenyl, 
C-Cs cycloalkyl or aromatic heterocyclic group, or fused 
ring, of R' means fluorine, chlorine, bromine and iodine or 
the like, and as preferred examples there may be mentioned 
fluorine, chlorine, bromine or iodine. 
0059) The term “C-C alkyl as a substituent on R' 
means a C-C straight-chain or branched alkyl group such 
as, for example, methyl, ethyl, n-propyl. n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, 
tert-butyl, isopentyl, neopentyl, tert-pentyl, isohexyl, 2-me 
thylpentyl or 1-ethylbutyl, and as preferred examples there 
may be mentioned methyl, ethyl, propyl and isopropyl. 
0060) The term "C-Cs cycloalkyl” as a substituent on R' 
has the same meaning as "C-Cs cycloalkyl” for R' itself. 
and the same preferred examples may be mentioned. 
0061) The term "C-C alkenyl" as a substituent on R' 
means a C-C straight-chain or branched alkenyl group 
Such as, for example, vinyl, allyl, 1-propenyl, 2-butenyl, 
3-butenyl, 2-methyl-1-propenyl, 4-pentenyl, 5-hexenyl or 
4-methyl-3-pentenyl, and as preferred examples there may 
be mentioned vinyl and 2-methyl-1-propenyl. 
0062) The term "C-C alkoxy” as a substituent on R' 
means a group comprising a C-C alkyl group and an oxy 
group, and as preferred examples there may be mentioned 
methoxy and ethoxy. 
0063) The term “C-C alkylthio” as a substituent on R' 
means a group comprising a C-C alkyl group and a thio 
group, and as preferred examples there may be mentioned 
methylthio and ethylthio. 

0064.) The term "C-C alkylene' as a substituent on R' 
means a C-C divalent alkylene group Such as, for example, 
trimethylene, tetramethylene, pentamethylene or 1-methyl 
trimethylene, and as preferred examples there may be men 
tioned trimethylene and tetramethylene. 
0065. The term "C-C alkyleneoxy” as a substituent on 
R' means a group comprising a C-C divalent alkylene 
group and an oxy group, such as, for example, ethyleneoxy 
(—CH2CH2O ), trimethyleneoxy ( CHCHCHO ), 
tetramethyleneoxy ( CHCHCHCHO ) or 1,1-dim 
ethylethyleneoxy ( CHC(CH)O—), and as preferred 
examples there may be mentioned ethyleneoxy and trimeth 
yleneoxy. 

0.066 The term "C-C alkylenedioxy” as a substituent 
on R' means a group comprising a C-C divalent alkylene 
group and two oxy groups, such as, for example, methyl 
enedioxy ( OCHO ), ethylenedioxy ( OCHCHO ), 
trimethylenedioxy ( OCHCHCHO ) or propylene 
dioxy ( OCHCHCCH)O ), and as preferred examples 
there may be mentioned methylenedioxy and ethylenedioxy. 

0067. The term "C-C, alkanoyl” as a substituent on R' 
means a C-C, Straight-chain or branched alkanoyl group 
Such as, for example, acetyl, propanoyl, butanoyl, pentanoyl, 
hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl, 2-meth 
ylbutanoyl, pivaloyl, 4-methylpentanoyl, 3.3-dimethylbu 
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tanoyl or 5-methylhexanoyl, and as a preferred example 
there may be mentioned acetyl. 
0068 The term "C-C, alkoxycarbonyl as a substituent 
on R' means a group comprising the aforementioned C-C, 
alkoxy group and a carbonyl group, and as preferred 
examples there may be mentioned methoxycarbonyl and 
ethoxycarbonyl. 

0069. The term "C-C, alkanoyloxy” as a substituent on 
R' means a group comprising the aforementioned C-C, 
alkanoyl and an oxy group, and as a preferred example there 
may be mentioned acetyloxy. 
0070 The term "C-C, alkanoylamino” as a substituent 
on R' means a group comprising the aforementioned C-C, 
alkanoyl group and an amino group, and as a preferred 
example there may be mentioned acetylamino. 
0071. The term "C-C alkylsulfonyl” as a substituent on 
R' means a group comprising the aforementioned C-C, 
alkyl group and a Sulfonyl group, and as a preferred example 
there may be mentioned methylsulfonyl. 
0072 The term "C-C (alkoxycarbonyl)methyl” as a 
substituent on R' means a group comprising the aforemen 
tioned C-C, alkoxycarbonyl group and a methyl group, and 
as preferred examples there may be mentioned (methoxy 
carbonyl)methyl and (ethoxycarbonyl)methyl. 
0073. The term “mono(C-C alkyl)amino as a substitu 
ent on R' means an amino group Substituted with the 
aforementioned C-C alkyl group, and as preferred 
examples there may be mentioned methylamino and ethy 
lamino. 

0074 The term “di(C-C alkyl)amino” as a substituent 
on R' means an amino group Substituted with two identical 
or different C-C alkyl groups, and as preferred examples 
there may be mentioned dimethylamino, diethylamino and 
N-ethyl-N-methylamino. 

0075) The term “C-C, N-alkylcarbamoyl” as a substitu 
ent on R' means a group comprising the aforementioned 
C-C alkyl group and a carbamoyl group, and as preferred 
examples there may be mentioned N-methylcarbamoyl and 
N-ethylcarbamoyl. 
0076. The term "C-CN-cycloalkylcarbamoyl as a sub 
stituent on R' means a group comprising the aforementioned 
C-C cycloalkyl group and a carbamoyl group, and as 
preferred examples there may be mentioned N-cyclopentyl 
carbamoyl and N-cyclohexylcarbamoyl. 

0.077). The term "piperidylcarbonyl" as a substituent on 
R means a group resulting from bonding a piperidine group 
and a carbonyl group, and as a preferred example there may 
be mentioned (1-piperidyl)carbonyl. 
0078. The term “morpholinylcarbonyl as a substituent 
on R' means a group resulting from bonding a morpholine 
group and a carbonyl group, and as a preferred example 
there may be mentioned (1-morpholinyl)carbonyl. 
0079. The term “pyrrolidinylcarbonyl as a substituent 
on R' means a group resulting from bonding a pyrrolidine 
group and a carbonyl group, and as a preferred example 
there may be mentioned (1-pyrrolidinyl)carbonyl. 
0080. The term "piperazinylcarbonyl as a substituent on 
R' means a group resulting from bonding a piperazine group 
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and a carbonyl group, and as a preferred example there may 
be mentioned (1-piperazinyl)carbonyl. 
I0081) As particularly preferred substituents on R' there 
may be mentioned halogens, hydroxy, cyano, nitro, C-C, 
alkyl and C-C alkoxy. 
0082 The term "C-C alkynyl as a substituent further 
Substituting the Substituent on the phenyl, C-C cycloalkyl 
or aromatic heterocyclic group, or fused ring, of R', means 
a C-C alkynyl group Such as, for example, ethynyl, meth 
ylethynyl and ethylethynyl, and as a preferred example there 
may be mentioned ethynyl. 
0083) The term "C-C cycloalkenyl' as a substituent 
further substituting the substituent on R' means a C-Cs 
cyclic alkenyl group Such as, for example, cyclopentenyl, 
cyclohexenyl or 1.3-cyclohexadienyl, and as a preferred 
example there may be mentioned cyclohexenyl. 
0084. The term "C-C, lactam’ as a substituent further 
substituting the substituent on R' means a group derived by 
removing one hydrogen from a cyclic amide group Such as, 
for example, 3-propanelactam, 4-butanelactam, 5-pen 
tanelactam or 6-hexanelactam, and as a preferred example 
there may be mentioned “a group derived by removing one 
hydrogen from 4-butanelactam'’. 
0085. The C-C alkyl, C-C alkenyl, C-C alkoxy, 
C-C alkylthio, Ca-Cs alkylene, C-Cs cycloalkyl, mono(C- 
C alkyl)amino, di(C-C alkyl)amino, C-C, alkoxycarbo 
nyl or C-C, N-alkylcarbamoyl groups as substituents fur 
ther substituting the substituent on R' have the same 
definitions as the substituents on R', and the same preferred 
examples may be mentioned. 
0086. In formula (I), p represents an integer of 1-6, and 
preferably 1 or 3. 
0087. The number of substituents on the C-C alkyl or 
phenyl group of R and Raccording to the invention may 
be any chemically possible number, but it is preferably 0-13, 
more preferably 0-10 and more preferably 0-7. 
I0088. The C-C alkyl group of R and R has the same 
definition as the substituent on R', and the same preferred 
examples may be mentioned. 
0089. The halogen, C-C alkyl, C-C, alkoxycarbonyl 
and C-C alkoxy groups as Substituents on the C-C alkyl 
or phenyl group of R and R have the same definitions as 
the substituents on R', and the same preferred examples may 
be mentioned. 

0090. Either R and R of formula (I) preferably repre 
sents hydrogen, and most preferably both represent hydro 
gen. 

0091. In formula (I), X represents —CO , —SO , 
—CH2—, —CS - or a single bond, all of which may be 
mentioned as preferred examples. Here, —CO— represents 
carbonyl, -SO - represents Sulfonyl and —CS— repre 
sents thiocarbonyl. 
0092. In formula (I), q represents 0 or 1, and r represents 
0 or 1. The cases where q=0 and r=0, q=1 and r=0, and q=0 
and r=1 may be mentioned as preferred examples. 
0093. In formula (I), Y represents —(R)C=C(R) , 
—S or NR , all of which may be mentioned as 
preferred examples. 
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0094) The number of substituents on the groups for R', 
R. R and R7 according to the invention may be any 
chemically possible number, but it is preferably 0-15, more 
preferably 0-10 and more preferably 0-7. 
0095 The C-C alkyl, C-C cycloalkyl, C-C alkenyl, 
C-C alkoxy, C-C alkylthio, C-C alkylene, C-C alky 
leneoxy, C-C alkylenedioxy, C-C, alkanoyl, C-C, 
alkoxycarbonyl, piperidylcarbonyl, morpholinylcarbonyl, 
pyrrolidinylcarbonyl, piperazinylcarbonyl, C-C, alkanoy 
loxy, C-C, alkanoylamino, C-C alkylsulfonyl, C-Cs 
(alkoxycarbonyl)methyl, mono(C-C alkyl)amino, di(C- 
C alkyl)amino, carbamoyl, C-C, N-alkylcarbamoyl or 
C-C, N-cycloalkylcarbamoyl groups for R. R. R. and R7 
have the same respective definitions as the substituents on 
R or the substituents further substituting those substituents, 
and the same preferred examples may be mentioned. 
0096) The term "C-C cycloalkanoylamino” for R. R. 
RandR' means a group comprising a C-Clo cycloalkanoyl 
group and an amino group, and as preferred examples there 
may be mentioned cyclopropanoylamino, cyclobutanoy 
lamino, cyclopentanoylamino and cyclohexanoylamino. 
0097. The term “C-C, alkenoylamino” for R. R. R. 
and R' means a group comprising a C-C, alkenoyl group 
and an amino group, and as a preferred example there may 
be mentioned acryloyl. 

(0.098. The term "C-C alkylsulfonylamino" for R, R, 
R and R' means a group comprising a C-C alkylsulfonyl 
group and an amino group, and as preferred examples there 
may be mentioned methylsulfonylamino, ethylsulfony 
lamino, propylsulfonylamino and butylsulfonylamino. 
0099] The term “N-(C-C phenylalkyl)carbamoyl for 
R. R. R. and R means a group comprising a carbamoyl 
group and a C7-C phenylalkyl group, and as preferred 
examples there may be mentioned phenylmethylcarbamoyl 
and phenylethylcarbamoyl. 
0100. The term “C-CN-alkylsulfamoyl for R. R. R. 
and R' means a group comprising a C-C alkyl group 
having the same definition as "C-C alkyl as a Substituent 
on R', and a sulfamoyl group, and as preferred examples 
there may be mentioned N-methylsulfamoyl and N,N-dim 
ethylsulfamoyl. 
0101) As particularly preferred groups for R. R. Rand 
R” there may be mentioned halogens, hydroxy, cyano, nitro, 
C-C alkyl, C-C alkoxy, C-C, alkoxycarbonyl, C-C, 
alkylsulfonyl and C-C N-alkylsulfamoyl. 
0102) The C-C alkyl, C-C alkenyl, C-C alkynyl, 
C-C alkylene, C-Cs cycloalkyl, C-Cs cycloalkenyl, C-C, 
alkoxy, C-C alkylthio, mono(C-C alkyl)amino, di(C-C, 
alkyl)amino, C-C, lactam, C-C, N-alkylcarbamoyl, Ca-Co 
N-cycloalkylcarbamoyl N-(C7-C phenylalkyl)carbam 
oyl or C-C, alkoxycarbonyl groups as substituents on R. 
R. R. and R7 have the same respective definitions as the 
substituents on R', as the substituents further substituting 
those substituents or as R. R. R. and R7 themselves, and 
the same preferred examples may be mentioned. 
0103) The term “(C-C alkoxy) (C-C alkoxy) as a 
substituent on R. R. R. and R' means a group comprising 
a C-C alkoxy group and a C-C alkoxy group, and as 
preferred examples there may be mentioned meth 
oxymethoxy, methoxyethoxy and ethoxyethoxy. 
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0104. The term “phenyl (C-C alkoxy) as a substituent 
on R. R. R. and R7 means a group comprising a phenyl 
group and a C-C alkoxy group, and as preferred examples 
there may be mentioned benzyloxy, phenylethoxy and phe 
nylpropoxy. 

0105 The term “(C-C, alkanoyl)piperidyl as a substitu 
ent on R. R. R. and R' means a group comprising a C-C, 
alkanoyl group and a piperidyl group, and as a preferred 
example there may be mentioned 1-(acetyl)-4-piperidyl. 

0106 The number of substituents on the C-C alkyl 
group for R and the number of substituents on the phenyl 
group as a substituent on the C-C alkyl group for R 
according to the invention may be any chemically possible 
number, but it is preferably 0-15, more preferably 0-10 and 
more preferably 0-7. 

0107 The C-C alkyl group for R has the same defini 
tion as the substituent on R', and the same preferred 
examples may be mentioned. 

0108. The halogen, C-C cycloalkyl, C-C alkoxy, 
C-C alkylthio, C-C, alkanoyl, C-C, alkoxycarbonyl, 
C-C, alkanoyloxy, Ca-C, alkanoylamino, Ca-C, N-alkylcar 
bamoyl, C-C alkylsulfohyl, mono (C-C alkyl)amino and 
di (C-C alkyl)amino groups as Substituents on the C-C, 
alkyl group for Rhave the same respective definitions as the 
substituents of R', and the same preferred examples may be 
mentioned. 

0109) The terms “halogen”, “C-C alkyl and “C-C, 
alkoxy” as Substituents on the phenyl group Substituting the 
C-C alkyl group of R have the same definitions as the 
substituents on R', and the same preferred examples may be 
mentioned. 

0110. As preferred examples of 4.4-(disubstituted)piperi 
dine derivatives of formula (I) there may be mentioned 
compounds containing the Substituents listed in Tables 1 to 
8 below. The compound numbers are listed in the columns 
titled “Compd. No.” in Tables 1 to 8. 
0111 Table 1 lists preferred examples of compounds 
wherein X=single bond, q=0, r=0 and Y=-(R)C=C(R)-. 
Table 2 lists preferred examples of compounds wherein 
X=CO , q=0, r=0 and Y=-(R)C=C(R) - Table 3 lists 
preferred examples of compounds wherein X=SO , q=0, 
r=0 and Y=-(R)C=C(R) - Table 4 lists preferred 
examples of compounds wherein X=CH2—, q=0, r=0 and 
Y=-(R)C=C(R) - Table 5 lists preferred examples of 
compounds wherein X=-CO q=0, r=0 and Y=S . Table 
6 lists preferred examples of compounds wherein X=CO , 
q=0, r=0 and Y=-N(R)—. Table 7 lists preferred examples 
of compounds wherein X=CO , q=1, r=0 and 
Y=-(R)C=C(R) - Table 8 lists preferred examples of 
compounds wherein X=CS , q=0, r=0 and 
Y=-(R)C=C(R) - 
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0112 The present invention also encompasses pharma 
ceutically acceptable acid adducts of the aforementioned 
piperidine compounds. As examples of Suitable acids there 
may be mentioned inorganic acids such as hydrochloric acid, 
hydrobromic acid, Sulfuric acid, phosphoric acid and car 
bonic acid, or organic acids such as maleic acid, citric acid, 
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malic acid, tartaric acid, fumaric acid, methanesulfonic acid, 
trifluoroacetic acid and formic acid. 

0113. The invention further encompasses C-C alkyl 
adducts of cyclic amine compounds such as, for example, 
1-(4-chlorobenzyl)-1-methyl-4-2- 
benzimidazolylaminomethylpiperidinium iodide. As pre 
ferred examples of alkyl groups for C-C alkyl adducts 
there may be mentioned methyl, ethyl, n-propyl. n-butyl, 
n-pentyl, n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, 
sec-butyl, tert-butyl, isopentyl, neopentyl, tert-pentyl, 2-me 
thylpenty1 and 1-ethylbutyl, among which methyl and ethyl 
are especially preferred. As preferred examples of counter 
anions to the ammonium cation there may be mentioned 
halide anions such as fluoride, chloride, bromide and iodide. 
0114. The compounds represented by formula (I) of the 
invention may contain optically active carbons, and there 
fore include racemic forms and all possible optically active 
forms. 

0115. When R of the compound represented by formula 
(I) is hydrogen, the structure represented by formula (I) will 
be indistinguishable from the structure represented by for 
mula (II) below, and formulas (I) and (II) will represent the 
same compound. When R is hydrogen, therefore, the inven 
tion includes both the structures of formula (I) and formula 
(II). 

X-(CH2). 
F RN Y R6 

S. 7 all cres - " - RI N R 
Y(CH3)1 

(I) 

0116. The compounds represented by formula (I) may be 
produced by any of the general production processes 
described below. 

<Production Process 1 > 

0117. One equivalent of a compound represented by the 
following formula (III): 

(III) 

R3N1. 
F R6 ls 

N N-(CH), 
R2 R7 

(wherein R. R. X., q, r, Y, R and R7 have the same 
definitions as in formula (I)) 
is treated with 0.1-10 equivalents of an alkylating reagent 
represented by the following formula (IV): 

R'-(CH2)-Z (IV) 
(wherein R' and p have the same definitions as in formula 
(I), and Z represents a halogen, alkylsulfonyloxy or arylsul 
fonyloxy) 
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in the presence or in the absence of a solvent, to produce a 
compound represented by formula (I). 

0118. The reaction of Production Process 1 may be 
Smoothly carried out using a base containing an inorganic 
salt Such as potassium carbonate, calcium carbonate or 
Sodium hydrogen carbonate, an amine Such as triethylamine, 
diisopropylethylamine or pyridine, or a polymer Supporting 
base Such as (piperidinomethyl)polystyrene, (morpholinom 
ethyl)polystyrene, (diethylaminomethyl)polystyrene or 
poly(4-vinylpyridine). 

0119) The reaction of Production Process 1 will some 
times be accelerated by addition of an iodide such as 
potassium iodide or Sodium iodide. 

0.120. The compounds of formula (III) may be synthe 
sized by known processes described in the relevant litera 
ture. 

<Production Process 2> 

0121 One equivalent of an aldehyde represented by the 
following formula (V): 

(where R' and p have the same respective definitions as in 
formula (I)) 

N Y X- (CH2) Y 

F l J- R6 N N-(CH), 

RI Cr R2 R3 R7 N(CH-N 
(II) 

is treated with 0.1-10 equivalents of a compound repre 
sented by formula (III), in the presence or in the absence of 
a solvent, to produce a compound represented by formula 
(I). 
0.122 The reaction of Production Process 2 is generally 
referred to as reductive amination, and the reaction may be 
conducted under conditions with a catalyst containing a 
metal Such as palladium, platinum, nickel or rhodium, a 
hydride complex Such as aluminum lithium hydride, sodium 
borohydride, sodium cyanoborohydride or sodium triac 
etoxyborohydride, catalytic hydrogenation with borane, or 
electrolytic reduction. 
<Production Process 3> 

0123. One equivalent of a compound represented by the 
following formula (VI): 

(VI) 

R3N1. X- (CH2) N 

F ls --NH Sa 
N N-(CH2) 2 
R2 

R! N 
N(CH3)1 
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wherein R', p. R. R. X., q and r have the same definitions p C 
as in formula (I)) 
is treated with 0.1-10 equivalents of a carboxylic acid or its 
reactive derivative, in the presence or in the absence of a 
Solvent, to produce a compound represented by formula (I). 
0124 Reactive derivatives of carboxylic acids include 
highly reactive carboxylic acid derivatives ordinarily used in 
organic synthetic chemistry. Such as, for example, acid 
halides, acid anhydrides or mixed anhydrides. 
0125) The reaction of Production Process 3 may be 
Smoothly carried out using an appropriate amount of a 
dehydrating agent such as molecular sieve and a condensa 
tion agent such as dicyclohexylcarbodiimide (DCC), 
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide (EDCI or 
WSC), carbodiimidazole (CDI), N-hydroxysuccinimide 
(HOSu), N-hydroxybenzotriazole (HOBT), benzotriazol-1- 
yloxytris(pyrrolidino)phosphonium, hexafluorophosphate 
(PyBOP), 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluro 
nium hexafluorophosphate (HBTU), 2-(1H-benzotriazol-1- 
yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (TBTU), 
2-(5-norbornane-2,3-dicarboxyimide)-1,1,3,3-tetramethylu 
ronium tetrafluoroborate (TNTU), O-(N-succinimidyl)-1,1, 
3,3-tetramethyluronium tetrafluoroborate (TSTU) or bromo 
tris(pyrrolidino)phosphonium hexafluorophosphate 
(PyBrop). 

0126 The reaction of Production Process 3 may be 
Smoothly carried out using a base indicated for Production 
Process 1. 

0127. The compounds of formula (VI) may be synthe 
sized by known processes described in the relevant litera 
ture. 

<Production Process 42 

0128. One equivalent of a compound represented by the 
following formula (VII): 

(VII) 

JDC F --COOH 
Sa sh- 2 

wherein R', p. R. R. X., q and r have the same definitions p C 
as in formula (I)) 
is treated with 0.1-10 equivalents of an amine, in the 
presence or in the absence of a solvent, to produce a 
compound represented by formula (I). 
0129. The reaction of Production Process 4 can proceed 
Smoothly by using appropriate amounts of the same dehy 
drating agents, condensation agents or bases used in Pro 
duction Process 3. 

0130. The compounds of formula (VII) may be synthe 
sized by known processes described in the relevant litera 
ture. 
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<Production Process 5> 

0131 One equivalent of a compound represented by the 
following formula (VIII): 

(VIII) 

(wherein R, R and p have the same definitions as in 
formula (I)) 

is treated with 0.1-10 equivalents of an acid anhydride 
represented by the following formula (IX): 

(IX) 
X-(CH3), o1 

1. N-(CH2) 
R3 

(wherein R, q and r have the same definitions as in formula 
(I), and X represents CO) 

in the presence or in the absence of a solvent, to produce a 
compound represented by formula (I). 

0132) The reaction of Production Process 5 may be 
Smoothly carried out using a base indicated for Production 
Process 1. 

0.133 The compounds of formula (VIII) and (IX) may be 
synthesized by known processes described in the relevant 
literature. 

<Production Process 6> 

0.134 One equivalent of a compound represented by the 
following formula (X): 

(X) 

NHR2 

RI N 
N(CH1 

(wherein R, R and p have the same definitions as in 
formula (I)) 
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is treated with 0.1-10 equivalents of a sulfanyl or sulfinyl 
compound represented by the following formula (XI): 

(XI) 
X-(CH2) 

N 
S N-(CH), 

(wherein R, X, q and r have the same definitions as in 
formula (I), and S represents 0 or 1), 
in the presence or in the absence of a solvent, to produce a 
compound represented by formula (I). 
0135) The reaction of Production Process 6 may be 
Smoothly carried out using a base indicated for Production 
Process 1, or a suitable acid (hydrochloric acid, sulfuric acid, 
acetic acid, benzoic acid, toluenesulfonic acid, methane 
sulfonic acid or the like). 
0136. The compounds of formula (X) and (XI) may be 
synthesized by known processes described in the relevant 
literature. 

0137 When the compounds of each of Production Pro 
cesses 1-6 contain functional groups which react with the 
substrates used under the respective reaction conditions or 
functional groups which generally can adversely affect reac 
tions in organic synthetic chemistry, such functional groups 
may be protected with appropriate known protective groups, 
and then subjected to the reaction of the production pro 
cesses and Subsequently deprotected using known steps, to 
obtain the compounds of formula (I). 
0138. The compounds of the invention may also be 
produced by utilizing known reactions ordinarily employed 
in organic synthetic chemistry, Such as alkylation, acylation 
or reduction, for further conversion of (one or more of) the 
substituents of the compounds produced by Production 
Processes 1-6. 

0.139. In each of Production Processes 1-6, the reaction 
may be conducted using a halogenated carbon compound 
Such as dichloromethane or chloroform, an aromatic hydro 
carbon Such as benzene or toluene, an ether Such as diethyl 
ether or tetrahydrofuran, an ester Such as ethyl acetate, an 
aprotic polar solvent such as dimethylformamide, dimeth 
ylsulfoxide or acetonitrile, or an alcohol Such as methanol, 
ethanol or isopropyl alcohol. 
0140. In each of Production Processes 1-6 the reaction 
temperature is in the range of -78° C. and +150° C., and 
preferably between 0° C. and 100° C. Upon completion of 
the reaction, ordinary separation and purification procedures 
Such as concentration, filtration, extraction, Solid phase 
extraction, recrystallization or chromatography may be 
employed to isolate the piperidine derivatives represented by 
formula (I). These may then be converted to pharmaceuti 
cally acceptable acid adducts or C-C alkyl adducts by 
ordinary methods. 
0141. The compounds represented by formula (I), their 
pharmaceutically acceptable acid adducts or their pharma 
ceutically acceptable C-C alkyl adducts may be used in 
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therapeutically effective doses together with pharmaceuti 
cally acceptable carriers and/or diluents for preparation of 
pharmaceutical compositions, as drugs for inhibiting bind 
ing of CCR3 ligands such as eotaxins to CCR3 on target 
cells, as drugs with activity of inhibiting the physiological 
effects of binding of CCR3 ligands such as eotaxins to their 
target cells, and as therapeutic and/or prophylactic agents for 
diseases believed to be associated with CCR3. Specifically, 
the 4.4-(disubstituted)piperidine derivatives represented by 
formula (I), their pharmaceutically acceptable acid adducts 
or their pharmaceutically acceptable C-C alkyl adducts 
may be administered orally or parenterally, Such as intrave 
nously, Subcutaneously, intramuscularly, percutaneously or 
intrarectally. 

0142. The dosage form for oral administration may be, 
for example, tablets, pills, granules, powder, a solution, a 
Suspension, capsules or the like. 
0.143 Tablets may be molded by an ordinary method 
using, for example, an excipient such as lactose, starch or 
microcrystalline cellulose, a binder Such as carboxymethyl 
cellulose, methyl cellulose or polyvinylpyrrolidone and a 
disintegrator Such as sodium alginate, sodium hydrogen 
carbonate or lauryl Sodium Sulfate. 
0.144 Pills, powders or granules may also be molded by 
ordinary methods using the aforementioned excipients and 
the like. Solutions and suspensions may be formed by 
ordinary methods using, for example, glycerin esters such as 
tricaprylin or triacetin and/or alcohols such as ethanol. 
Capsules may be prepared by filling capsules made of 
gelatin or the like with granules, powders and/or Solutions. 
0145 Dosage forms for subcutaneous, intramuscular or 
intravenous administration include injections in the form of 
aqueous or non-aqueous solutions. Aqueous solutions may 
employ, for example, physiological Saline. Non-aqueous 
Solutions may employ, for example, propylene glycol, poly 
ethylene glycol, olive oil or ethyl oleate, with addition of 
antiseptic agents and/or stabilizers or the like as necessary. 
Injections are sterilized by appropriate filtration through a 
bacteria-capturing filter or treatment with addition of a 
Sterilizing agent. 

0146 AS examples of dosage forms for percutaneous 
administration there may be mentioned ointments and 
creams, among which ointments may be formed using fats 
and oils such as castor oil or olive oil, or Vaseline, and 
creams may be formed by ordinary methods using emulsi 
fying agents such as fatty oils or diethylene glycol or 
Sorbitan monofatty acid esters. 
0147 For intrarectal administration there may be used 
ordinary Suppositories such as gelatin Soft capsules. 

0.148. The dosage of a piperidine derivative of the inven 
tion, its pharmaceutically acceptable acid adduct or its 
pharmaceutically acceptable C-C alkyl adduct will differ 
depending on the type of disease, the route of administra 
tion, the age and gender of the patient and the severity of the 
disease, but it will normally be 1-500 mg/day per adult. 

EXAMPLES 

0.149 The present invention will now be explained in 
greater detail through the following examples. The inven 
tion, however, is not limited to the compounds listed in the 
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examples. The compound numbers referred to in the 
examples are those assigned to the compounds listed as 
preferred examples in the tables. The example numbers 
correspond to the compound numbers of the compounds 
produced in those examples. 

Reference Example 1 

Synthesis of 
6-aza-1-oxaspiro2.5octane-6-carboxylic acid 

tert-butyl ester 

0150. After dissolving 60% NaH-in-oil (5.28 g., 132 
mmol) in DMSO (dimethylsulfoxide) (250 mL) cooled to 0° 
C., trimethylsulfonium iodide (29.0 g, 132 mmol) was 
added. The reaction mixture was then raised to room tem 
perature and the mixture was stirred for 40 minutes. N-Boc 
piperidone (Boc=tert-butoxycarbonyl) (25.0 g, 125 mmol) 
was added to the reaction mixture, which was then stirred at 
room temperature for 1 hour and then at 55° C. for 1.5 hours. 
Next, the reaction mixture was poured into ice-cooled water 
(500 mL) and was extracted with AcOEt (ethyl acetate) (500 
mlx3 times). The organic layer obtained by combining the 
ethyl acetate layers was washed with water and then with 
saturated brine, and then dried over anhydrous NaSO. 
After filtration, the filtrate was concentrated to obtain 6-aza 
1-oxaspiro2.5octane-6-carboxylic acid tert-butyl ester. The 
compound was identified by 'H-NMR. The yield was 26.4 
g (99%). 
0151 H-NMR (270 MHz, CDC1): 140-1.49(m.2H), 
1.46(s.9H), 1.74-1.85(m.2H), 2.69(s.2H), 3.37-3.48(m.2H), 
3.68-3.77(m.2H). 

Reference Example 2 

Synthesis of 
4-fluoro-4-(hydroxymethyl)piperidinecarboxylic 

acid tert-butyl ester 
0152. A mixed solution of 6-aza-1-oxaspiro2.5octane 
6-carboxylic acid tert-butyl ester (10.0 g, 46.9 mmol) in 
benzene-ether (2:1) (750 mL) was cooled to 0°C., and after 
adding BF.OEt (29.6 mL, 234 mmol) to the solution, it 
was stirred 1 hour. The reaction mixture was poured into 
ice-cooled 1N NaOH (500 ml) and stirred. After extraction 
with AcOEt (500 mlx3 times), the extract was washed with 
water and then with saturated brine, and finally dried over 
anhydrous MgSO. The solvent was distilled off, and the 
crude product was purified by silica gel column chromatog 
raphy (30% AcOEt/hexane) to obtain 4-fluoro-4-(hy 
droxymethyl)piperidinecarboxylic acid tert-butyl ester. The 
compound was identified by 'H-NMR. The yield was 4.26 
g (39%). 
0153 'H-NMR (270 MHz, CDC1): 145-1.70(m.2H), 
1.46(s.9H), 1.83-1.93(m.2H), 3.10(brt.2H.J=11.3 Hz), 
3.60(d.2H.J=20.3 Hz), 3.94(brd.2H.J-11.3 Hz) 

Reference Example 3 

Synthesis of 
4-(aminomethyl)-4-fluoropiperidinecarboxylic acid 

tert-butyl ester 
0154) After dissolving 4-fluoro-4-(hydroxymethyl)pip 
eridinecarboxylic acid tert-butyl ester (4.26 g. 18.3 mmol) in 
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THF (183 mL), the solution was cooled to 0° C. Triph 
enylphosphine (7.19 g, 27.4 mmol) and DIAD (diisopropyl 
aZodicarboxylate) (5.39 mL. 27.4 mmol) were then added to 
the solution. After stirring for 20 minutes, phthalimide (4.03 
g, 27.4 mmol) was added and the mixture was stirred at 
room temperature for 2.5 hours. The reaction mixture was 
concentrated, and the crude product was crudely purified by 
silica gel column chromatography (20% AcOEt/hexane) to 
obtain 4-(1,3-dioxoisoindolin-2-yl)methyl-4-fluoropip 
eridinecarboxylic acid tert-butyl ester. 
0.155 The 4-(1,3-dioxoisoindolin-2-yl)methyl-4-fluo 
ropiperidinecarboxylic acid tert-butyl ester was dissolved in 
ethanol (200 mL), and then hydrazine monohydrate (10.0 
mL) was added. After stirring at room temperature for 2 
hours, the precipitated solid was filtered out and the filtrate 
was concentrated under reduced pressure. The obtained 
crudely purified product was further purified by silica gel 
column chromatography (5% MeOH/CHCl) to obtain 
4-(aminomethyl)-4-fluoropiperidinecarboxylic acid tert-bu 
tyl ester. The compound was identified by 'H-NMR. The 
yield was 3.23 g (76%). 
0156 H-NMR (270 MHz, CDC1): 1.36-1.70(m.4H), 
1.46(s.9H), 1.80-1.93(m.2H), 2.79(d.2H.J-20.3 Hz), 
3.08(brt,2H,J-11.0 Hz), 3.95(brd.2H,J-11.0 Hz). 
<Synthesis of Benzimidazole Derivatives> 

Reference Example 4 
Synthesis of 4-fluoro-4-(5-(methoxycarbonyl)ben 
Zimidazol-2-yl)aminomethyl)piperidinecarboxylic 

acid tert-butyl ester 
0157 4-(Aminomethyl)-4-fluoropiperidinecarboxylic 
acid tert-butyl ester (3.23 g, 13.9 mmol) was dissolved in 
acetonitrile (50 ml). A solution of thiocarbonyldiimidazole 
(2.73 g, 15.3 mmol) and triethylamine (4.27 ml, 30.6 mmol) 
in acetonitrile (20 ml) was then added dropwise at 0°C. of 
a period of 3 minutes. After stirring at room temperature for 
1 hour, 3,4-diaminobenzoic acid methyl ester dihydrochlo 
ride (3.66 g. 15.3 mmol) was added to the reaction mixture, 
and the mixture was stirred at 50° C. for 5.5 hours. Diiso 
propylcarbodiimide (0.32 ml, 15.3 mmol) was further added 
and the mixture was stirred overnight at 50° C. Saturated 
brine was added to the obtained reaction mixture, extraction 
was performed with ethyl acetate (200 ml), and the organic 
layer was dried overnight over anhydrous sodium sulfate. 
After filtration with a desiccant (anhydrous sodium sulfate) 
and concentration of the filtrate, the obtained brown oil was 
purified by silica gel column chromatography (CH2Cl2/ 
MeOH=49:1->19:1) to obtain 4-fluoro-4-((5-(methoxycar 
bonyl)benzimidazol-2-yl) 
aminomethyl)piperidinecarboxylic acid tert-butyl ester. 
The yield was 0.838 g (60%). 
0158 H-NMR (270 MHz, CDC1): 81.43-195(m.5H), 
1.45(s.9H), 3.06(brt,2H,J-11.3 Hz), 3.50(s.3H), 3.67(d.2H, 
J=21.6 Hz), 3.83-3.96(m.2H), 3.90(s.2H), 7.28(d.1 H.J-8.4 
Hz), 7.81 (dd.1 H.J-1.6, 8.4 Hz), 7.90(brs,1H). 

Reference Example 5 
Synthesis of 2-(4-fluoro-4-piperidyl)methyl 
amino benzimidazole-5-carboxylic acid methyl 

ester hydrochloride 
0159. After dissolving 4-fluoro-4-(5-(methoxycarbon 
yl)benzimidazol-2-yl)aminomethyl)piperidinecarboxylic 
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acid tert-butyl ester (1.2g, 2.95 mmol) in MeOH (6 ml), a 
4N hydrogen chloride? 1,4-dioxane solution (3.7 ml, 14.7 
mmol) was added and the mixture was stirred at room 
temperature overnight. The reaction mixture was concen 
trated to obtain 2-(4-fluoro-4-piperidyl)methyl 
aminobenzimidazole-5-carboxylic acid methyl ester hydro 
chloride. The compound was identified by LC-MS. 
0160 Yield: 1.14 g (quantitative), M+1=307.1 

Example 1-1 

Synthesis of 2-(1-(3,5-dichloro-2-hydroxyphenyl 
)methyl-4-fluoro-4-piperidylmethyl)aminobenz 
imidazole-5-carboxylic acid methyl ester (Com 

pound No. 1-1) 
0161. After adding 3,5-dichloro-2-hydroxybenzaldehyde 
(57.3 mg, 0.3 mmol) and sodium triacetoxyborohydride (64 
mg, 0.3 mmol) to a solution of 2-(4-fluoro-4-piperidyl)m- 
ethylaminobenzimidazole-5-carboxylic acid methyl ester 
hydrochloride (30 mg 0.1 mmol) in DMF-acetic acid (10:1) 
(1.0 ml), the mixture was stirred at room temperature 
overnight. Methanol (1.0 ml) was added to the reaction 
mixture to Suspend the reaction, and after stirring for 1 hour, 
the solution was passed through SCX (Bond Elute 
SCX500MG: cationic ion-exchange resin, Varian). The SCX 
was washed with methanol and then with a mixed solution 
of chloroform/methanol (1/1), and elution was performed 
with a 0.5 N ammonia-dioxane solution to obtain 2-(1- 
(3,5-dichloro-2-hydroxyphenyl)methyl-4-fluoro-4- 
piperidylmethyl)aminobenzimidazole-5-carboxylic acid 
methyl ester. The compound was identified by LC-MS. 
0162 Yield: 5.1 mg (11%), M+1=481.1 

Examples 1-2, 1-3, 1-4, 1-5, 1-6 
0163 Compound Nos. 1-2, 1-3, 1-4, 1-5, and 1-6 were 
synthesized in the same manner as Example 1-1 using the 
corresponding reactants. The results are shown in Table 9. 

TABLE 9 

Compound 
No. 1- Yield (mg) Yield: (%) MW M + 1 

1 S.1 11 480.1 481.1 
2 3.8 9 446.2 447.1 
3 4.5 10 446.2 447.2 
4 10.4 24 424.2 425.2 
5 20.3 45 449.2 450.2 
6 9.3 21 452.2 453.1 

<Synthesis of quinazolin-4-one Derivatives (1)> 

Reference Example 6 

Synthesis of 4-((fluoren-9-ylmethoxy)carbony 
laminolthioxomethylamino)methyl-4-fluoropip 

eridinecarboxylic acid tert-butyl ester 
0164. After dissolving 4-(aminomethyl)-4-fluoropip 
eridinecarboxylic acid tert-butyl ester (1071 mg, 4.61 mmol) 
in tetrahydrofuran (10 ml), FmocNCS (9-fluorenylmethoxy 
carbonyl isothiocyanate) (1425 mg, 5.07 mmol) was added 
and the mixture was stirred at room temperature overnight. 
After completion of the reaction, the mixture was concen 
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trated and purified by silica gel column chromatography 
(hexane/ethyl acetate=10/1-5/1) to obtain 4-((fluoren-9- 
ylmethoxy)carbonylamino thioxomethylamino)methyl 
4-fluoropiperidinecarboxylic acid tert-butyl ester. The com 
pound was identified by LC-MS. 
0.165 Yield: 1896 mg (80%), M+1=514.2 

Reference Example 7 

Synthesis of 4-(aminothioxomethyl)aminolme 
thyl-4-fluoropiperidinecarboxylic acid tert-butyl 

ester 

0166 After dissolving 4-({(fluoren-9-ylmethoxy)car 
bonylaminothioxomethylamino)methyl-4-fluoropiperidi 
necarboxylic acid tert-butyl ester (1896 mg, 3.69 mmol) in 
DMF (15 ml), piperidine (1.8 ml, 18.5 mmol) was added and 
the mixture was stirred at room temperature overnight. After 
completion of the reaction, water (100 ml) was added and 
extraction was performed with ethyl acetate (100 mlx3 
times). The extracted organic layer was washed with water 
(300 mlx2 times) and then with saturated brine; dried over 
anhydrous Sodium sulfate, and then filtered and concen 
trated. It was Subsequently purified by Silica gel column 
chromatography (hexane/ethyl acetate=1/1, ethyl acetate) to 
obtain 4-(aminothioxomethyl)aminomethyl-4-fluoropi 
peridinecarboxylic acid tert-butyl ester. The compound was 
identified by LC-MS. Yield: 900 mg (84%), M+1=292.1 

Reference Example 8 

Synthesis of 4-((2Z)-3-amino-2-aza-3-methylthi 
oprop-2-enyl)-4-fluoropiperidinecarboxylic acid 

tert-butyl ester hydroiodide 

0167. After dissolving 4-(aminothioxomethyl)amino 
methyl-4-fluoropiperidinecarboxylic acid tert-butyl ester 
(900 mg, 3.09 mmol) in tetrahydrofuran (15 ml) and adding 
methyl iodide (202 ul, 3.24 mmol), the mixture was stirred 
at room temperature overnight. After completion of the 
reaction, the mixture was concentrated and dried under 
reduced pressure in a desiccator to obtain 4-((2Z)-3-amino 
2-aza-3-methylthioprop-2-enyl)-4-fluoropiperidinecarboxy 
lic acid tert-butyl ester hydroiodide. The compound was 
identified by LC-MS. 
0168 Yield: 1280 mg (96%), M+1=306.1 

Reference Example 9 

Synthesis of 4-fluoro-4-(4-oxohydroquinazolin-2- 
yl)aminomethylpiperidinecarboxylic acid tert 

butyl ester 

0169. After dissolving 4-((2Z)-3-amino-2-aza-3-meth 
ylthioprop-2-enyl)-4-fluoropiperidinecarboxylic acid tert 
butyl ester hydroiodide (1280 mg, 2.95 mmol) in DMA (15 
ml), triethylamine (0.616 ml, 4.42 mmol) and isatoic anhy 
dride (1440 mg, 8.85 mmol) were added and the mixture was 
stirred at 80° C. for 2 hours. A 2N sodium hydroxide 
aqueous Solution (10 ml) was then added to Suspend the 
reaction. Water (100 ml) was added and extraction was 
performed with ethyl acetate (100 mlx3 times). The 
extracted organic layer was washed with water (100 mlx2) 
and then with saturated brine, dried over anhydrous sodium 
Sulfate, and Subsequently filtered and concentrated. It was 
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then purified by silica gel column chromatography (hexane/ 
ethyl acetate=1/1-1/2) to obtain 4-fluoro-4-(4-oxohydro 
quinazolin-2-yl)aminomethylpiperidinecarboxylic acid 
tert-butyl ester. The compound was identified by LC-MS. 
Yield: 473 mg (42%), M+1=377.1 

Reference Example 10 

Synthesis of 2-(4-fluoro-4-piperidyl)methyl 
aminohydroquinazolin-4-one hydrochloride 

0170 2-(4-Fluoro-4-piperidyl)methylamino hydro 
quinazolin-4-one hydrochloride was obtained from 4-fluoro 
4-(4-oxohydroquinazolin-2-yl)aminomethyl piperidin 
ecarboxylic acid tert-butyl ester in the same manner as 
Reference Example 5 
0171 Yield: 183 mg (83%), M+1=277.1 

Example 2-1 

Synthesis of 2-(1-(3,5-dichloro-2-hydroxyphenyl 
)methyl-4-fluoro-4-piperidylmethyl)aminohydro 

quinazolin-4-one (Compound No. 2-1) 
0172 2-(1-(3,5-Dichloro-2-hydroxyphenyl)methyl 
4-fluoro-4-piperidyl)methyl)aminohydroquinazolin-4-one 
was obtained from 2-(4-fluoro-4-piperidyl)methyl 
aminohydroquinazolin-4-one hydrochloride in the same 
manner as Example 1. 
0173 Yield: 5.2 mg (38%), M+1=451.1 

Example 2-2-2-4 
0174 Compound Nos. 2-2, 2-3 and 2-4 were synthesized 
in the same manner as Example 2-1 using the corresponding 
reactants. The results are shown in Table 10. 

TABLE 10 

Compound 
No. 2- Yield (mg) Yield (%) MW M + 1 

1 5.2 38 450.1 451. 
2 6.O 48 416.1 417. 
3 1.4 17 416.2 417. 
4 2.8 18 394.2 395. 

210 18.0 37 465.4 465. 
211 37.0 50 469.3 469. 
227 29.0 62 430.9 431. 
228 29.0 60 434.9 435. 
275 226 30 S30.2 529.2 
283 3OO 94 SO8.4 SO8.3 
290 120 35 479.4 479.2 
291 8O 28 479.4 479. 
292 120 43 479.4 479. 
299 95 30 483.3 483.2 
3O2 11 3 495.4 495. 
511 7.0 23 452.9 453. 
513 7.0 23 448.9 449. 
596 95 28 544.3 S45. 
600 160 55 483.3 483. 
603 170 60 479.4 479. 
604 52 18 495.4 495. 
607 32 40 466.3 466.3 
610 68 24 479.4 479. 
613 116 40 493.4 493. 
619 2O 41 495.4 495. 
628 60 19 529.4 529.3 
636 120 34 591.5 591. 
648 95 30 558.5 558. 
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<Synthesis of Substituted Isatoic Anhydrides (1)> 

Reference Example 11 

Synthesis of 6-fluoroisatoic anhydride 
0.175. After dissolving 5-fluoroanthranilic acid (2.03 g, 
13.09 mmol) in THF (40 mL), triphosgene (4.08 g) was 
added and the mixture was stirred at room temperature 
overnight. After completion of the reaction, the solvent was 
removed and the residue was dried over under reduced 
pressure. The residue obtained after drying under reduced 
pressure was washed with acetone and then with hexane, and 
Subsequently dried under reduced pressure in a desiccator to 
obtain 6-fluoroisatoic anhydride. The compound was iden 
tified by LC-MS. 
0176) Yield: 1.516 g (61%), M+1=1819. 
0177. The following isatoic anhydride derivatives were 
synthesized in the same manner as Reference Example 11 
using the corresponding reactants. 
0.178 6-Methylisatoic anhydride: Yield=1.251 g (70%), 
M-1 = 178.O. 

0179) 6-Nitroisatoic anhydride: Yield=0.889 g (43%), 
M+1=208.9. 

0180 6-Methylisatoic anhydride: Yield=1.251 g (70%), 
M-1 = 178.O. 

0181 5-Carboxylisatoic 
(65%), M+1=208.0. 

anhydride: Yield=1.352 g 

0182 6-Fluoroisatoic anhydride: M+1=182.0. 
0183 6-Hydroxyisatoic anhydride: M+1=1800. 
0184 6-Methoxyisatoic anhydride: M+1=1940. 
0185. 5-Methylisatoic anhydride: M+1=178.0. 
0186 6-Acetamideisatoic anhydride: Yield=0.4 g (9%), 
0187 'H-NMR (200 MHz, DMSO): 82.05(s.3H), 7.05(d. 
1H), 7.85(dd. 1H), 8.25(d.1H), 10.15(s.1H). 

Reference Example 12 

Synthesis of 2-(4-fluoro-4-piperidyl)methyl 
aminohydroquinazolin-4-one hydrochloride analog 

0188 The isatoic anhydride synthesized in Reference 
Example 11 was used to synthesize the following analogs, in 
the same manner as Reference Example 9 and Reference 
Example 10. 

6-Fluoro-2-(4-fluoro-4-piperidyl)methyl 
aminohydroquinazolin-4-one hydrochloride 

0189 Yield: 310 mg (95%), M+1=295.0. 
0190. 6-Methyl-2-(4-fluoro-4-piperidyl)methyl 
aminohydroquinazolin-4-one hydrochloride 

1C o), M+1=291. T. 0191) Yield: 257 mg (62%), M+1=291.1 

Examples 2-210, 2-211, 2-227, 2-228, 2-511 and 
2-513 

0.192 Compound Nos. 2-210, 2-211, 2-227, 2-228, 2-511 
and 2-513 were synthesized in the same manner as Example 
1, using the corresponding 2-(4-fluoro-4-piperidyl)m- 
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ethylaminohydroquinazolin-4-one hydrochloride analogs 
obtained in Reference Example 12. The results are shown in 
Table 10. 

<Synthesis of quinazolin-4-one derivatives (2)> 

Reference Example 13 

Synthesis of 
2-(4-fluoro-piperidin-4-ylmethyl)-isoindole-1,3-dione 

0193 Trifluoroacetic acid (30 ml) was added to a solution 
of 4-(1,3-dioxoisoindolin-2-yl)methyl-4-fluoropiperidin 
ecarboxylic acid tert-butyl ester (23 g) in dichloromethane 
(250 ml), and the mixture was stirred at room temperature 
for 5 hours. The obtained solution was concentrated, and the 
residue was recrystallized from ether to obtain a trifluoro 
acetic acid salt of 2-(4-fluoro-piperidin-4-ylmethyl)-isoin 
dole-1,3-dione. 

0194 Yield: 22.6 g. 
0195 H-NMR (200 MHz, DMSO): 81.90-2.20(m.4H), 
3.00(m.2H), 3.35(m.2H), 3.85(d.2H.J=20 Hz), 7.92(m.4H), 
8.75(bs, 1H), 9.05(bs,1H) 

Reference Example 14 

Synthesis of 2-1-(3,5-dichloro-2-hydroxy-benzyl)- 
4-fluoro-piperidin-4-ylmethyl)-isoindole-1,3-dione 

0196) Triethylamine (9 ml) was added to a solution of a 
trifluoroacetic acid salt of 2-(4-fluoro-piperidin-4-ylm 
ethyl)-isoindole-1,3-dione (22.6 g) in dichloromethane (300 
ml). The obtained solution was stirred for 5 minutes, and 
then 3,5-dichloro-2-hydroxy-benzaldehyde (12.4 g) and 
NaBH(OAc), (19 g) were added and the mixture was stirred 
at room temperature for 3 hours. The obtained solution was 
washed with a saturated aqueous solution of Sodium hydro 
gen carbonate, the dichloromethane was concentrated out, 
and the residue was recrystallized from ether to obtain 
2-1-(3,5-dichloro-2-hydroxy-benzyl)-4-fluoro-piperidin-4- 
ylmethyl)-isoindole-1,3-dione. 

0197) Yield: 20.7 g 
0198 H-NMR (200 MHz, DMSO): 81.80-2.20(m.4H), 
2.30(m.2H), 2.78(m.2H), 3.74(s.2H), 3.85(d.2H.J=20 Hz), 
7.10(d.1 H.J–3 Hz), 7.35(d.1 H.J–3 Hz), 7.92(m.4H). 

Reference Example 15 

Synthesis of 2-(4-aminomethyl-4-fluoro-piperidin-1- 
ylmethyl)-4,6-dichlorophenol 

0199 Hydrazine (10 ml) was added to a solution of 
2-1-(3,5-dichloro-2-hydroxy-benzyl)-4-fluoro-piperidin-4- 
ylmethyl)-isoindole-1,3-dione (20.7 g) in ethanol (600 ml). 
The obtained solution was stirred for 5 hours while heating 
to reflux, and then subjected to heated filtration. The filtrate 
was concentrated, water was added to the residue, and then 
extraction with dichloromethane was followed by concen 
tration. The obtained residue was recrystallized from iso 
propyl ether-pentane to obtain 2-(4-aminomethyl-4-fluoro 
piperidin-1-ylmethyl)-4,6-dichlorophenol. 

0200 Yield: 12.7 g 
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0201 'H-NMR (200 MHz, DMSO): 81.60- 1.75(m. 1H), 
1.75-1.95(m,3H), 2.30-2.40(m.2H), 2.50-2.85(m.4H), 
3.80(d.2H,J-20 Hz), 7.15(d.1 H.J-3 Hz), 7.45(d.1 H.J–3 Hz). 

Reference Example 16 

Synthesis of N-(1-(3,5-dichloro-2-hydroxyphe 
nyl)methyl(4-piperidyl)methyl)amino 

thioxomethyl (fluoren-9-ylmethoxy)carboxamide 
0202) N-(1-(3,5-Dichloro-2-hydroxyphenyl)methyl 
(4-piperidyl)methyl)aminothioxomethyl}(fluoren-9-yl 
methoxy)carboxamide was obtained in the same manner as 
Reference Example 6 using 2-(4-aminomethyl-4-fluoro-pi 
peridin-1-ylmethyl)-4,6-dichlorophenol (6 g). 

0203 Yield: 9.1 g 
0204 'H-NMR (200 MHz, DMSO): 81.75-1.85(m.4H), 
2.35(m.2H), 2.80(m.2H), 3.75(s.2H), 4.00(dd.2H), 4.35(dd. 
2H), 7.15(d.1H), 7.40(m,5H), 7.90(m.4H), 10.15(t, 1H), 
11.5(s.1H). 

Reference Example 17 

Synthesis of 1-(3,5-dichloro-2-hydroxy-benzyl)-4- 
fluoropiperidin-4-ylmethyl-thiourea 

0205 1-(3,5-Dichloro-2-hydroxy-benzyl)-4-fluoropip 
eridin-4-ylmethyl-thiourea was obtained in the same man 
ner as Reference Example 7 using N-(1-(3,5-dichlorb 
2-hydroxyphenyl)methyl(4-piperidyl)methyl)amino 
thioxomethyl (fluoren-9-ylmethoxy)carboxamide (9.1 g). 
0206. Yield: 4.95 g 
0207 'H-NMR (200 MHz, DMSO): 81.75-185(m.4H), 
2.35-2.45(m.2H), 2.75-2.85(m.2H), 3.75(dd.2H), 3.80(s, 
2H), 6.45(bs.2H), 7: 10(bs,1H), 7.15(d.1H), 7.45(d.1H), 
7.80(t, 1H). 

Reference Example 18 

Synthesis of 1-1-(3,5-dichloro-2-hydroxy-benzyl)- 
4-fluoropiperidin-4-ylmethyl-2-methyl-isothiourea 

0208 1-1-(3,5-Dichloro-2-hydroxy-benzyl)-4-fluoropi 
peridin-4-ylmethyl-2-methyl-isothiourea was obtained in 
the same manner as Reference Example 8 using 1-(3.5- 
dichloro-2-hydroxy-benzyl)-4-fluoropiperidin-4-ylmethyl 
thiourea (4.95 g). 
0209 'H-NMR (200 MHz, DMSO): 81.75-1.85(m.4H), 
2.35-2.40(m.2H), 2.55(s.3H), 2.75-2.85(m.2H), 3.70(dd. 
2H), 3.85(s.2H), 6.15(bs.2H), 7.15(d.1H), 7.40(d.1H), 
9.20(bs,2H). 

Examples 2-283 

0210 Triethylamine (0.15 ml) and 6-acetamideisatoic 
anhydride (0.32 g, 0.63 mmol) were added to a solution of 
1-1-(3,5-dichloro-2-hydroxybenzyl)-4-fluoropiperidin-4- 
ylmethyl-2-methyl-isothiourea (0.5 g., 0.98 mmol) in THF 
(50 ml), and the mixture was stirred for 24 hours while 
heating to reflux. Water was added to the obtained solution, 
and the obtained precipitate was filtered out and washed 
with methanol to obtain Compound No. 2-283. 
0211. Yield: 300 mg (94%), M+1=508.3. 9. 



US 2007/003 7851 A1 

0212) 'H-NMR (200 MHz, DMSO-d6): 1.75-1.85(m, 
4H), 2.05(s.3H), 2.35-2.40(m.2H), 2.75-2.85(m.2H), 
3.65(dd.2H), 3.85(s.2H), 6.40(bs, 1H), 7.15(d.1H), 7.20(d. 
1H), 7.40(d.1H), 7.75(d.1H), 8.25(s.1H), 10.0(bs, 1H), 
10.95(bs,1H). 

Examples 2-607 
0213 Concentrated hydrochloric acid (3 ml) was added 
to a solution of the compound (Example No. 2-283) (90 mg. 
0.17 mmol) in ethanol, and the mixture was stirred for 6 
hours while heating to reflux. Aqueous ammonia was added 
to the obtained solution, and extraction was performed with 
dichloromethane. The obtained precipitate was filtered out 
and washed with methanol to obtain Compound No. 2-607. 
0214 Yield: 3.2 mg (40%), M+1=466.3. 
0215) 'H-NMR (200 MHz, DMSO-d6): 1.85-2.00(m, 
4H), 2.75-2.85(m.2H), 3.05-3.15(m.2H), 3.65(dd.2H), 
4.15(s.2H), 6.50(bs,1H), 6.95(d.1H), 7.00(d.1H), 7.45(d. 
1H), 7.55(d.1H). 
<Synthesis of Substituted Isatoic Anhydrides (2)> 

Reference Example 19 

Synthesis of 
N-(3,4-dimethylphenyl)-2-hydroxyimino-acetamide 

0216. An aqueous solution (500 ml) of hydroxylamine 
(90 g, 0.41 mmol) was added to a mixture of an aqueous 
solution (2.5 ml) containing chloral (73.8 g., 0.41 mol) and 
sodium sulfate (1066 g), and an aqueous solution (600 ml) 
containing 3,4-dimethylamine (50 g., 0.41 mol) and concen 
trated hydrochloric acid (35.4 ml), and the mixture was 
stirred for 1 hour while heating to reflux. The obtained 
heated solution was filtered, and the obtained precipitate was 
washed with water and then with dichloromethane to obtain 
N-(3,4-dimethylphenyl)-2-hydroxyimino-acetamide. 

0217. Yield: 63 g (80%) 

Reference Example 20 

Synthesis of 4,5-dimethyl-1H-indole-2,3-dione 
0218 N-(3,4-Dimethylphenyl)-2-hydroxyimino-aceta 
mide (30 g, 0.156 mmol) was slowly added to an aqueous 
solution (17 ml) of concentrated sulfuric acid (85 ml), and 
the mixture was stirred at 85°C. for 2 hours. The obtained 
Solution was poured into ice-cooled water, and the precipi 
tated orange solid was filtered out. The obtained solid was 
dissolved in a 10% aqueous Sodium hydroxide solution, 
activated carbon was added, and the mixture was stirred. The 
obtained solution was filtered, and acetic acid was used to 
adjust the pH to 3 to obtain 4,5-dimethyl-1H-indole-2,3- 
dione as crystals. 
0219. Yield: 9.8 g (30%) 
0220 H-NMR (200 MHz, DMSO-d6): 2.25(s.3H), 
2.55(s.3H), 6.95(d.2H), 7.50(d.2H), 10.55(bs,1H). 

Reference Example 21 

Synthesis of 6-amino-2,3-dimethylbenzoic acid 

0221) An aqueous solution (80 ml) containing 4,5-dim 
ethyl-1H-indole-2,3-dione (9.8 g., 0.056 mmol) and sodium 

Feb. 15, 2007 

hydroxide (8.1 g, 0.2 mol) was heated to 85°C., and then 
10% aqueous hydrogen peroxide (43 ml) was slowly added. 
The obtained solution was stirred at 85° C. for 2 hours, 
cooled to room temperature, and filtered. The filtrate was 
adjusted to pH 1 using Sulfuric acid, to obtain 6-amino-2, 
3-dimethylbenzoic acid as crystals. 

0222 Yield: 3.6 g (38%) 
0223) H-NMR (200 MHz, DMSO-d6): 2.05(s.3H), 
2.15(s.3H), 6.50(d.2H), 6.92(d.2H). 

Reference Example 22 

Synthesis of 5,6-dimethylisatoic anhydride 
0224 5,6-Dimethylisatoic anhydride was synthesized in 
the same manner as Reference Example 11, using 6-amino 
2,3-dimethylbenzoic acid (1 g, 6 mmol). 
0225. Yield: 500 mg (92%) 
0226 H-NMR (200 MHz, DMSO): 2.25(s.3H), 2.55(s, 
3H), 6.92(d.2H), 7.50(d.2H), 10.65(bs, 1H). 
0227. The following isatoic anhydrides were synthesized 
in the same manner as Reference Examples 19-22, using the 
corresponding reactants. 

5-Methyl-6-fluoro-isatoic anhydride 

0228) "H-NMR (200 MHz, DMSO-d6): 2.45(s.3H), 
6.75(dd. 1H), 7.45(dd.1H), 11.0(bs, 1H). 

5-Methyl-6-bromo-isatoic anhydride 

0229) 'H-NMR (200 MHz, DMSO): 2.75(s.3H), 6.85(d, 
1H), 7.95(d.1H), 10.75(bs, 1H). 

6-(N,N-Dimethylamino-sulfonyl)-isatoic anhydride 

0230) "H-NMR (200 MHz, DMSO-d6): 2.65(s.6H), 
7.35(d.1H), 8.05(s.1H), 8.15(d.1H), 11.2(bs, 1H). 

6-Methoxy-7-methyl-isatoic anhydride 

0231 M+1=208.0 

5-Methyl-6-methoxy-isatoic anhydride 

0232 M+1=208.0 

6,7-Dimethyl-isatoic anhydride 

0233 'H-NMR (200 MHz, DMSO): 2.24(s.3H), 2.29(s, 
3H), 6.91 (s.1H), 7.66(s.1H), 10.60(bs,1H). 

5,7-Dimethyl-isatoic anhydride 

0234 'H-NMR (200 MHz, DMSO-d6): 6.91 (s.1H), 
6.79(s.1H), 2.56(s.3H), 2.32(s.3H). 

6-Ethyl-isatoic anhydride 

0235 H-NMR (200 MHz, DMSO): 7.73(s.1H), 7.65(d. 
1H), 7.09(d.1H), 2.64(q2H); 1.18(t,3H) 

6-Ethoxy-isatoic anhydride 

0236) H-NMR (200 MHz, DMSO-d6): 1.35(t,3H), 
4.05(q2H), 7.05(d.1H), 7.35(d.1H), 7.45(dd. 1H), 10.5(bs, 
1H). 
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<Synthesis of Substituted Isatoic Anhydrides (3)> 

Reference Example 23 
Synthesis of 2-amino-5-methylsulfanylbenzoic acid 

0270. A 4N aqueous sodium hydroxide solution (42 m) 
was added to an aqueous solution (500 ml) containing 
5-chloro-2-nitrobenzoic acid (50 g, 0.25 mmol). After add 
ing an aqueous Solution (150 ml) containing Na2S (66 g., 0.8 
mol), the mixture was stirred at 55° C. for 2.5 hours. Next, 
a 20% aqueous sodium hydroxide solution (50 ml) and 
dimethylsulfuric acid (63 ml, 0.66 mmol) were added to the 
obtained solution, and the mixture was stirred at 80° C. for 
1 hour. Hydrochloric acid was added to the obtained solu 
tion, and the separated precipitate was filtered out and 
washed with ether to obtain 2-amino-5-methylsulfanylben 
Zoic acid. 

0271. Yield: 14 g (26%) 
Reference Example 24 

Synthesis of 2-amino-5-methylsulfonylbenzoic acid 
0272 m-Chloro-perbenzoic acid (42.7 g., 0.165 mmol) 
was added to a solution of 2-amino-5-methylsulfanylben 
Zoic acid (12 g, 0.055 mol) in dichloromethane and acetone, 
and the mixture was stirred at room temperature for 3 hours. 
The precipitated solid was filtered out and washed with ether 
and dichloromethane to obtain 2-amino-5-methylsulfonyl 
benzoic acid. 

0273 Yield: 4 g (30%) 
0274) 'H-NMR (200 MHz, DMSO-d6): 3.15(s.3H), 
6.95(dd. 1H), 7.55(bs.2H), 7.77(dd.1H), 8.25(d.1H). 

Reference Example 25 
Synthesis of 6-methanesulfonyl-isatoic anhydride 

0275 6-Methanesulfonyl-isatoic anhydride was synthe 
sized in the same manner as Reference Example 11 using 
2-amino-5-methylsulfonylbenzoic acid (2 g, 9.6 mmol). 
0276 Yield: 1500 mg (66%) 
0277 'H-NMR (200 MHz, DMSO-d6): 3.35(s.3H), 
7.35(d.1H), 8.25(dd. 1H), 8.35(d.1H), 9.90(s.1H). 

Example 2-628 
0278 Compound No. 2-628 was synthesized in the same 
manner as Example 2-607, using the isatoic anhydride 
obtained in Reference Example 25, and 1-1-(3,5-dichloro 
2-hydroxy-benzyl)-4-fluoropiperidin-4-ylmethyl)-2-me 
thyl-isothiourea. 

0279 Yield: 60 mg (19%), M+1=529.3. 
0280 'H-NMR (200 MHz, DMSO-d6): 1.85-2.05(m, 
4H), 2.45-2.55(m.2H), 2.75-2.85(m.2H), 3.15(s.3H), 3.75(s, 
2H), 3.85(dd.2H,6.80(bs,1H), 7.20(m.2H), 7.45(d.1H), 
8.0(d.1H). 
<Synthesis of quinazolin-4-one derivatives (3)> 

Reference Example 26 
Synthesis of 

6-bromo-2-thioxo-2,3-dihydro-1H-quinazolin-4-one 
0281. Thionyl chloride (20 ml) was added to 2-amino-5- 
bromobenzoic acid (4.3 g, 19 mmol), and the mixture was 
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stirred for 1 hour while heating to reflux. The thionyl 
chloride was removed under reduced pressure, and acetone 
(50 ml) was added to the residue. Ammonium thiocyanate 
(2.2 g) was added to the obtained solution, and the mixture 
was stirred at room temperature for 4 hours. The separated 
precipitate was filtered out and washed with acidic water and 
then with acetone to obtain 6-bromo-2-thioxo-2,3-dihydro 
1H-quinazolin-4-one. 

0282) Yield: 3.95 g (80%) 

Reference Example 27 

Synthesis of 
6-bromo-2-methylsulfanyl-3H-quinazolin-4-one 

0283. A saturated aqueous sodium hydroxide solution 
was added to an aqueous solution (50 ml) containing 
6-bromo-2-thioXo-2,3-dihydro-1H-quinazolin-4-one (4.3 g, 
16.7 mmol), and the mixture was stirred at room temperature 
for 5 hours. The separated precipitate was filtered out and 
washed with acetone to obtain 6-bromo-2-methylsulfanyl 
3H-quinazolin-4-one. 

0284) Yield: 2.5 g (55%) 

0285) H-NMR (200 MHz, DMSO-d6): 2.65(s.3H), 
7.45(d.1H), 7.85(d.1H), 8.05(s.1H), 11.55(bs, 1H). 

Reference Example 28 

Synthesis of 
6-bromo-2-methylsulfinyl-3H-quinazolin-4-one 

0286 m-Chloro-perbenzoic acid (3.3 g 19 mmol) was 
added to a solution of 6-bromo-2-methylsulfanyl-3H 
quinazolin-4-one (2.5g, 9.2 mmol) in dichloromethane (200 
ml), and the mixture was stirred at room temperature for 24 
hours. The obtained solution was washed with an aqueous 
potassium carbonate Solution and then concentrated, and the 
precipitated Solid was filtered out and washed with aqueous 
hydrochloric acid to obtain 6-bromo-2-methylsulfinyl-3H 
quinazolin-4-one. 

0287 Yield: 0.4 g (15%) 

0288 H-NMR (200 MHz, DMSO-d6): 2.95(s.3H), 
7.45(d.1H), 8.00(d.1H), 8.25(s.1H), 11.55(bs, 1H). 

Example 2-275 

0289) 6-Bromo-2-methylsulfinyl-3H-quinazolin-4-one 
(0.4 g, 1.39 mmol) was added to a solution of 2-(4-ami 
nomethyl-4-fluoropiperidin-1-ylmethyl)-4,6-dichlorophenol 
(0.43 g, 1.4 mmol) in DMF, and the mixture was stirred for 
8 hours while heating to reflux. Water was added to the 
obtained solution, and the separated precipitate was filtered 
out and recrystallized from methanol to synthesize Com 
pound No. 2-275. 

1C o), M+ 1 = 29.2. 0290 Yield: 226 mg (30%), M+1=529.2 

0291 'H-NMR (200 MHz, DMSO-d6): 1.80-190(m, 
4H), 2.35-2.40(m.2H), 2.80(m.2H), 3.65(dd.2H), 3.80(s, 
2H), 6.65(bs, 1H), 7.15(d.1H), 7.20(d.1H), 7.42(d.1H), 
7.70(d.1H), 7.95(d.1H). 
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<Synthesis of benzothiadiazine-1,1-dione derivatives> 

Reference Example 29 

Synthesis of 7-fluoro-2H4H-benzoel,2,4-thiadiaz 
ine-1,1,3-trione 

0292. After dissolving chlorosulfonyl isocyanate (3.29 
mL, 37.8 mmol) in nitroethane (45 mL), the mixture was 
cooled to -80° C. A solution of 4-fluoroaniline (3.50 g. 31.5 
mmol) in nitromethane (5 mL) was then added dropwise 
thereto over a period of 10 minutes. The reaction mixture 
was raised to 0°C., and aluminum chloride (5.33 g, 40.0 
mmol) was added. After heating to reflux for 30 minutes, the 
reaction mixture was cooled to room temperature and 
poured into ice water (120 mL). The precipitated crystals 
were filtered out and dried to obtain 7-fluoro-2H,4H-benzo 
e1,2,4-thiadiazine-1,1,3-trione. 
0293 Yield: 3.72 g (55%), M+1=217.0. 9. 

0294 The following 2H4H-benzoel,2,4-thiadiazine-1, 
1,3-trione derivative was synthesized in the same manner as 
Reference Example 29. 
0295) 7-methyl-2H4H-benzoel,2,4-thiadiazine-1,1,3- 
trione: 

0296 Yield: 4.24 g (67%), M+1=213.0. 9. 

Reference Example 30 

Synthesis of 2-amino-5-fluorobenzenesulfonamide 
0297. After suspending 7-fluoro-2H4H-benzoel,2,4- 
thiadiazine-1,1,3-trione (3.00 g, 13.9 mmol) in 50% sulfuric 
acid (90 mL), the mixture was stirred at 130° C. for 1 hour. 
The reaction mixture was cooled in an ice bath while adding 
40% aqueous sodium hydroxide for neutralization. The 
aqueous solution was concentrated under reduced pressure 
to 200 mL, and the precipitate was filtered out. It was then 
suspended in ethyl acetate (100 mL), and the insoluble 
portion was filtered out. The filtrate was concentrated under 
reduced pressure and dried to obtain 2-amino-5-fluoroben 
Zenesulfonamide. 

0298 Yield: 2.27 g (86%), M+1=1910. 9. 

0299 The following 2-amino-benzenesulfonamide 
derivative was synthesized in the same manner as Reference 
Example 30.2-Amino-5-methylbenzenesulfonamide: Yield 
958 mg (55%), M+1=1870. 

Reference Example 31 

Synthesis of 2-bromo-4,5-dimethylnitrobenzene 

0300. After measuring out 10.02 g of 4,5-dimethyl-2- 
nitroaniline (60.3 mmol) into a 300 mL round-bottomed 
flask equipped with a magnetic stirrer, 30 mL of 48% 
aqueous hydrobromic acid and 30 mL of water were added, 
and the mixture was vigorously stirred. The Suspension was 
orange. The orange Suspension was cooled on an ice water 
salt bath, and then an aqueous Solution of 4.422 g of sodium 
nitrite (64.1 mmol) in 24 mL of water was added dropwise 
to the Suspension while keeping the liquid temperature from 
exceeding 5° C. Completion of the dropwise addition 
resulted in conversion of the reaction mixture to a brown 
Solution. Stirring was continued on the ice water bath. 
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0301 Next, 30 mL of 48% aqueous hydrobromic acid 
and 11.85g of copper(I) bromide (82.6 mmol) were placed 
in a 1 L. Erlenmeyer flask equipped with a magnetic stirrer, 
and the previously obtained brown solution was added 
dropwise over a period of 5 minutes while cooling and 
stirring on an ice water bath. After completion of the 
dropwise addition, the mixture was stirred for 20 minutes on 
the ice-water bath, and then heated on a 80°C. oil bath while 
vigorously stirring. 

0302) Heating was terminated after 1 hour, and upon 
stirring overnight at room temperature, the reaction mixture 
was extracted with ethyl acetate (300 mLx2 times), and the 
extracted organic layers were combined and washed with 5N 
hydrochloric acid, Saturated sodium bicarbonate water and 
saturated brine in that order. The organic layer was dried 
over anhydrous sodium sulfate, and then the desiccant was 
removed by filtration under reduced pressure and the filtrate 
was concentrated to obtain a yellowish brown solid. The 
yellowish brown solid was purified by silica gel column 
chromatography (Hex-EtOAc/10:1) to obtain brown needle 
like crystals. The brown needle-like crystals were recrystal 
lized from hexane to obtain yellow needle-like crystals. 
Yield: 6.637 g (47.9%) 
0303) H-NMR (270 MHz, 
2.31(3H,s), 7.49(1H,s), 7.69(1H,s). 

CDC1): 82.29(3H,s), 

Reference Example 32 

Synthesis of 2-bromo-4,5-dimethylaniline 

0304. After measuring out 1.006 g of 2-bromo-4,5-dim 
ethylnitrobenzene (4.375 mmol) into a 100 mL round 
bottomed flask equipped with a magnetic stirrer, 10 mL of 
2-methoxyethanol and 10 mL of water were added and the 
mixture was stirred to create a Suspension. After adding 
2.799 g of sodium hydrosulfite (10.07 mmol) to the suspen 
sion, it was heated on a 100° C. oil bath while vigorously 
stirring. After 2.5 hours, the resulting faint yellow Suspen 
sion was heated and stirred, while adding 10 mL of water 
until the insoluble portion disappeared to produce a faint 
yellow solution. To the faint yellow solution there was added 
dropwise 10 mL of concentrated hydrochloric acid over a 
period of 5 minutes, after which the mixture was refluxed for 
20 minutes. 

0305 Next, the temperature of the reaction mixture was 
lowered to room temperature, and upon adding Sodium 
carbonate in powder form to neutralize the reaction mixture, 
a faint brownish white precipitate separated at approxi 
mately pH 7-8. The collected precipitate was dried to obtain 
the target Substance as a white solid. 
0306 Yield: 0.832 g (95.0%). 
0307 H-NMR (270 MHz, CDC1): 82.13(6Hs), 6.59 
(1H,s), 7.16(1H,s). 

Reference Example 33 

Synthesis of 5-bromo-7,8-dimethyl-2H4H-benzoe 
1,2,4-thiadiazine-1,1,3-trione 

0308 The title compound was obtained in the same 
manner as Reference Example 29. 
0309 Yield: 5.27 g (83%), M+1=304.9. 9. 
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0310) "H-NMR (270 MHz, CDOD): 87.69(1Hs), 
2.55(3H,s), 2.31(3H,s). 

Reference Example 34 

Synthesis of 7,8-dimethyl-2H4H-benzoe 1,2,4- 
thiadiazine-1,1,3-trione 

0311 5-Bromo-7,8-dimethyl-2H.4H-benzoe 1,2,4-thia 
diazine-1,1,3-trione (5.27 g. 17.3 mmol) was suspended in 
methanol (60 mL), and then ammonium formate (5.45 g, 
86.5 mmol. 5 eq) was added and nitrogen Substitution was 
performed. Next, 10% palladium-carbon powder (1.84 g. 
1.73 mmol. 10 mol %) was added and the mixture was 
heated to reflux for 4 hours. The reaction mixture was cooled 
to room temperature and filtered through celite. The filtrate 
was cooled on ice and the precipitated crystals were filtered 
out and dried to obtain the title compound. 
0312 Yield: 3.66 g (94%), M+1=227.0. 9. 

0313 'H-NMR (270 MHz, CDOD): 87.19(1H,d,J-8.3 
Hz), 6.78(1H.d.J=8.3 Hz), 2.57(3H,s), 2.26(3H,s). 

Reference Example 35 

Synthesis of 
2-amino-5,6-dimethylbenzenesulfonamide 

0314. The title compound was obtained in the same 
manner as Reference Example 30. 
0315 Yield: 1.98 g (61%), M+1=2011. 9. 

0316) 'H-NMR (270 MHz, DMSO-d6): 87.20(2Hs), 
6.98(1H.d.J=8.4 Hz), 6.55(1H.d.J=8.4 Hz), 5.98(2H,s), 
2.39(3H,s), 2.10(3H,s). 
0317 2-Amino-6-methylbenzenesulfonamide was syn 
thesized in the same manner as Reference Examples 30-35, 
using 4-methyl-2-nitroaniline as the starting material. 
0318 Yield: 555 mg (45%). 
0319) H-NMR (270 MHz, DMSO): 82.48(3H,s), 
6.12(2H,s), 6.40(1H.d.J=7.0 Hz), 6.62(1H.d, J=8.1 Hz), 
6.99-7.04(1H.dd.J=8.1 Hz.J=7.0 Hz), 7.19(2H,s). 

Reference Example 36 

Synthesis of 4-fluoro-4-(7-fluoro-1,1-dioxo-4H 
benzoe 1.2.4-thiadiazine-3-yl)amino 

methylpiperidinecarboxylic acid tert-butyl ester 
0320 The 4-(aminomethyl)-4-fluoropiperidinecarboxy 
lic acid tert-butyl ester (1.0 g, 4.30 mmol) synthesized in 
Reference Example 3 was dissolved in acetonitrile (30.0 
mL), and the solution was cooled to 0° C. A solution of 
1,1'-thiocarbonyldiimidazole (844 mg. 4.73 mmol) and imi 
dazole (88 mg, 1.30 mmol) in acetonitrile (10 mL) was 
added dropwise thereto, and the mixture was stirred at room 
temperature for 2 hours. Next, 2-amino-5-fluorobenzene 
sulfonamide (981 mg, 5.16 mmol) and dimethylaminopyri 
dine (630 mg, 5.16 mmol) were added to the reaction 
mixture which was then stirred at 80° C. overnight. Diiso 
propylcarbodiimide (0.662 mL, 4.30 mmol) was added 
thereto, and the mixture was stirred for 1 hour. The reaction 
mixture was cooled to room temperature and then concen 
trated under reduced pressure, and the residue was dissolved 
in ethyl acetate (50 mL). This was washed with water (20 
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mL) and saturated brine (20 mL), and then dried over 
anhydrous sodium sulfate. The residue obtained by concen 
tration under reduced pressure was purified by silica gel 
column chromatography (n-hexane:ethyl acetate=3:2->2:3) 
to obtain 4-fluoro-4-(7-fluoro-1,1-dioxo-4H-benzoe 1.2, 
4-thiadiazine-3-yl)aminomethylpiperidinecarboxylic acid 
tert-butyl ester. 

0321) Yield: 1.27 g (69%), M-Boc--2H=331.1. 

0322 The following compounds were synthesized in the 
same manner as Reference Example 36, using the corre 
sponding 2-aminobenzenesulfonamide derivatives. 

0323) 4-Fluoro-4-(7-methyl-1,1-dioxo-4H-benzoel, 
2.4-thiadiazine-3-yl)aminomethylpiperidinecarboxylic 
acid tert-butyl ester. Yield=133 mg (56%), M+1=327.1. 

0324) 4-Fluoro-4-(8-methyl-1,1-dioxo-4H-benzoel, 
2.4-thiadiazine-3-yl)aminomethylpiperidinecarboxylic 
acid tert-butyl ester: Yield=989 mg (54%), M-Boc--2H= 
327.O. 

0325 4-Fluoro-4-(7,8-dimethyl-1,1-dioxo-4H-benzo 
e1,2,4-thiadiazine-3-yl)amino 
methylpiperidinecarboxylic acid tert-butyl ester: Yield= 
121 mg (42%), M+1=341.1. 

Reference Example 37 

Synthesis of 7-fluoro-3-(4-fluoro-4-piperidylm 
ethyl)amino-4H-benzoel,2,4-thiadiazine-1,1-di 

one hydrochloride 

0326. The title compound was obtained in the same 
manner as Reference Example 5, from 4-fluoro-4-(7- 
fluoro-1,1-dioxo-4H-benzoe 1,2,4-thiadiazine-3-yl)amino 
methylpiperidinecarboxylic acid tert-butyl ester. 

0327. Yield: 689 mg (58%), M+1=331.0. 
0328. The following compounds were synthesized in the 
same manner as Reference Example 37. 
0329 7-Methyl-3-(4-fluoro-4-piperidylmethyl)amino 
4H-benzoe 1,2,4-thiadiazine-1,1-dione hydrochloride: 
Yield=136 mg (98%), M+1=327.1. 
0330 8-Methyl-3-(4-fluoro-4-piperidylmethyl)amino 
4H-benzoe 1,2,4-thiadiazine-1,1-dione hydrochloride: 
Yield=730 mg (79%), M+1=327.0. 
0331 7,8-Dimethyl-3-(4-fluoro-4-piperidylmethy 
l)amino-4H-benzoel,2,4-thiadiazine-1,1-dione hydro 
chloride: Yield=62 mg (67%), M+1=341.1. 

Examples 3-5, 3-6, 3-8, 3-9, 3-220, 3-235, 3–368, 
3-507, 3-519 and 3-551 

0332 Compound Nos. 3-5, 3-6, 3-8, 3-9, 3-220, 3-235, 
3-368, 307, 3-519 and 3-551 were synthesized in the same 
manner as Example 1, using the corresponding reactants for 
the 3(4-fluoro-4-piperidylmethyl)amino-4H-benzoe 1.2, 
4-thiadiazine-1,1-dione hydrochloride derivatives obtained 
in Reference Example 37. The results are shown in Table 11. 
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TABLE 11 

Compound 
No. 3- Yield (mg) Yield (%) MW M + 1 

5 33.5 97 SO14 SO1.0 
6 18.4 57 467.O 467.1 
8 3O4 89 SOS.4 505.0 
9 24.9 78 470.9 471.1 

220 22.0 35 SO14 SO1.1 
235 16.6 41 467.O 467.1 
368 4.3 21 481.O 481.1 
507 2O.O 33 48S.O 485.1 
519 1O.O 34 4889 489.O 
551 36.0 75 499.O 499.1 

Example 4 

Measurement of Inhibiting Power of Test Compounds 
Against Eotaxin-Induced Intracellular Calcium Concentra 
tion Increase in CCR3-Expressing Cells 

0333 K562 cells stably expressing CCR3 receptor were 
used in the following method for measurement of the 
inhibiting power of compounds of the invention against 
intracellular calcium concentration increase. 

0334 The CCR3-expressing K562 cells were suspended 
in HBSS solution (Hanks’ Balanced Salt Solution, Gibco 
BRL) containing 10 mM HEPES (N-2-hydroxyethylpip 
erazine-N'-2-ethanesulfonic acid), and then 1 mM Fura-2 
acetoxymethyl ester (product of Dojin Kagaku) was added 
and the mixture was incubated at 37° C. for 30 minutes. It 
was then excited at 340 nm and 380 nm, and the 340/380 
ratio was monitored to measure the intracellular calcium 
concentration. Human eotaxin (product of Genzyme 
Techne) (0.5 ug/ml) was used as an agonist, and the inhib 
iting power of the test compound was determined by mea 
Suring the intracellular calcium concentration upon treat 
ment of the CCR3-expressing K562 cells with the test 
compound 5 minutes before eotaxin stimulation, and calcu 
lating the Suppression by the following formula. 

Suppression (%)={1-(A-B)/(C–B)x100 

(A: Intracellular calcium concentration upon stimulation 
with eotaxin after treatment with test compound, B: Intra 
cellular calcium concentration without stimulation, C: Intra 
cellular calcium concentration upon stimulation with 
eotaxin without treatment with test compound) 

0335 The inhibiting power of cyclic amine derivatives of 
the invention was measured, and the following compounds 
demonstrated inhibiting power of 80% or greater at 2 LM 
concentration. 

0336 Compound No. 1-: 1-6 

0337 Compound No. 2-: 1-3, 210, 211, 227, 228, 275, 
283, 290, 291, 299, 302,511, 513,596, 600, 604, 607, 610, 
613, 619, 628, 636, 648. 

0338 Compound No. 3-: 5, 6, 8, 9, 220, 235, 368, 507, 
519, 551 
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Example 5 

Measurement of Inhibiting Power Against Eotaxin Binding 
to CCR3-Expressing Cell Membrane Fractions 

0339 Human CCR3-expressing L1.2 cells were sus 
pended in assay bufferRPMI1640 (phenol red free), 25 mM 
HEPES (pH7.4), 0.1% NaN, 0.1% gelatin, 0.08% CHAPS) 
to prepare a 5x10/mL cell suspension. A solution of the test 
compound diluted with assay buffer was prepared as the test 
compound solution. A solution of ''Il-labeled human 
eotaxin (Amersham) diluted with assay buffer to 1 uCi/mL 
was prepared as the labeled ligand solution. After dispensing 
25 uL of the test compound solution, 25 uL of the labeled 
ligand solution and 50 uL of the membrane fraction Suspen 
sion in that order into each well of a 96-well microplate 
(Falcon) covered with 0.5% BSA and stirring (100 uL of 
reaction solution), incubation was performed at 25°C. for 90 
minutes. 

0340. After completion of the reaction, a 96-well filter 
plate (Millipore) containing filters immersed in 0.5% poly 
ethyleneimine solution was used for filter filtration of the 
reaction mixture, with washing of the filters four times with 
150 uL of cold washing buffer (assay buffer+0.5 M NaCl) 
(filtering was performed after adding 150 uL of cold wash 
ing buffer). The filters were blow-dried, and then 25 uL of 
liquid scintillator (MicroScient-O, Packard) was added to 
each well and the radioactivity incorporated in each mem 
brane fraction on the filter was measured by a Top Count 
(Packard). 

0341 The count upon addition of 100 ng of unlabeled 
human eotaxin instead of the test compound was subtracted 
as the non-specific adsorption, to calculate the inhibiting 
power of the test compound against binding of human 
eotaxin to the CCR3 membrane fraction, with 100% as the 
count with no addition of the test compound. 

(A: Count upon addition of test compound, B: Count upon 
addition of 100 ng of unlabeled human eotaxin, C: Count 
upon addition of I-labeled human eotaxin alone) 

Example 6 

Measurement of Inhibiting Power of Test Compounds on 
Eotaxin-Induced Cell Migration of CCR3-Expressing Cells 

0342 L1.2 cells stably expressing CCR3 receptor were 
used to measure the inhibiting power of compounds of the 
invention against cell migration, by the following method. 

0343. The test compound was suspended in 0.5% BSA 
containing RPMI1640 (Gibco BRL) solution and human 
eotaxin (product of Genzyme Techne) (20 ng/mL) was 
added as an agonist, and then the mixture was placed in the 
lower compartment of a chemotaxis chamber (Neuro Probe, 
Inc.) and a special filter was inserted in the upper compart 
ment. After adding the same test compound and CCR3 
expressing L1.2 cells to the upper compartment, incubation 
was performed at 37° C. for 2 hours. 

0344) Upon completion of the reaction, the special filter 
was stained with a screening blood staining solution (Diff 
Quick, Kokusai Shiyaku Co., Ltd.), the absorbance at 550 
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nm was measured, and the Suppression (%) was calculated 
according to the following formula. 

(A: Cell migration upon eotaxin stimulation of CCR3 
expressing L1.2 cells treated with test compound, B: cell 
migration without stimulation, C: cell migration upon 
eotaxin stimulation without treatment with test compound) 
0345. Upon measurement of the suppression rates of 
several of the compounds of the invention in Examples 5 and 
6, the inhibiting power was found to be essentially the same 
as in Example 4. 
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INDUSTRIAL APPLICABILITY 

0346) The compounds represented by formula (I) of the 
present invention exhibit activity which inhibits binding of 
CCR3 ligands such as eotaxins to their target cells and 
activity of inhibiting the physiological effects of binding of 
CCR3 ligands Such as eotaxins to their target cells, and can 
therefore be utilized as CCR3 antagonists such as, for 
example, therapeutic and/or prophylactic agents for diseases 
at least partly caused by binding of CCR3 ligands such as 
eotaxins to CCR3 on target cells. 

LENGTHY TABLE 

The patent application contains a lengthy table section. A copy of the table is available in electronic form from the 
USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20070037851A1). An electronic copy 
of the table will also be available from the USPTO upon request and payment of the fee set forth in 37 CFR 1.19(b)(3). 

1. A 4.4-(disubstituted)piperidine derivative represented 
by the following formula (I): 

R3N1. 
6 

F ls / R 
N, N-(CH), R7 

R! N 
NCH1 

wherein R' represents phenyl, Cs-Cs cycloalkyl or an aro 
matic heterocyclic group (having 1-3 atoms selected from 
the group consisting of oxygen, Sulfur and nitrogen as hetero 
atoms), the phenyl or aromatic heterocyclic group of R' may 
optionally fuse with a benzene ring or aromatic heterocyclic 
group (having 1-3 atoms selected from the group consisting 
of oxygen, Sulfur and nitrogen as hetero atoms) to form a 
fused, ring, the phenyl, C-C cycloalkyl or aromatic het 
erocyclic group, or fused ring, in R' may be unsubstituted, 
or substituted with one or more substituents selected from 
the group consisting of halogens, hydroxy, cyano, nitro, 
carboxyl, C-C alkyl, C-C cycloalkyl, C-C alkenyl, 
C-C alkoxy, C-C alkylthio, Cs-Cs alkylene, C-C alky 
leneoxy, C-C alkylenedioxy, phenyl, phenoxy, phenylthio. 
benzyl, benzyloxy, benzoylamino, formyl, C-C, alkanoyl, 
C-C, alkoxycarbonyl, C-C, alkanoyloxy, C-C, alkanoy 
lamino, C-C alkylsulfonyl, C-Cs (alkoxycarbonyl)m- 
ethyl, amino, mono (C-C alkyl)amino, di(C-C alky 
l)amino, carbamoyl, C-C, N-alkylcarbamoyl, Ca-Co 
N-cycloalkylcarbamoyl, N-phenylcarbamoyl, piperidylcar 
bonyl, morpholinylcarbonyl, pyrrolidinylcarbonyl, piperazi 
nylcarbonyl, N-methoxycarbamoyl, (formyl)amino and ure 
ido, and the Substituent of the phenyl, C-C cycloalkyl or 
aromatic heterocyclic group, or fused ring, of R' may be 
unsubstituted, or substituted with one or more substituents 
selected from the group consisting of C-C alkyl, C-C, 
alkenyl, C-C alkynyl, phenyl, C-C alkylene, C-Cs 
cycloalkyl, C-C cycloalkenyl, C-C alkoxy, C-C alky 

lthio, amino, mono(C-C alkyl)amino, di(C-C alky 
l)amino, pyrrolidinyl, piperidyl, C-C, lactam, carbamoyl, 
C-C, N-alkylcarbamoyl, C-C, alkoxycarbonyl, carboxyl, 
hydroxy, benzoyl, cyano, trifluoromethyl, halogen and tert 
butoxycarbonylamino, provided that when R' is C-Cs. 
cycloalkyl, the substituent does not include amino, 
mono(C-C alkyl)amino or di(C-C alkyl)amino; 

p represents an integer of 1-6. 

R° and R may be the same or different and each inde 
pendently represents hydrogen, C-C alkyl or phenyl, 
where the C-C alkyl or phenyl group of R and R' 
may be unsubstituted, or substituted with one or more 
Substituents selected from the group consisting of halo 
gens, hydroxy, C-C alkyl, C-C, alkoxycarbonyl, 
amino, carbamoyl, carboxyl, cyano and C-C alkoxy; 

X represents —CO— —SO , —CH2—, —CS— or a 
single bond; 

q represents 0 or 1; 

r represents 0 or 1; 

Y represents —(R)C=C(R) -, -S or -NR : 
R. R. R. and R may be the same or different, and each 

independently represents hydrogen, a halogen, 
hydroxy, cyano, nitro, carboxyl, C-C alkyl, C-Cs 
cycloalkyl, C-C alkenyl, C-C alkoxy, C-C alky 
lthio, C-C alkylene, C-C alkyleneoxy, C-C alky 
lenedioxy, phenyl, phenoxy, phenylthio, phenylsulfo 
nyl, benzyl, benzyloxy, benzoylamino, formyl, C-C, 
alkanoyl, C-C, alkoxycarbonyl, C-C, alkanoyloxy, 
C-C, alkanoylamino, Ca-Co cycloalkanoylamino, 
C-C, alkenoylamino, C1-C alkylsulfonyl, C-C, 
alkylsulfonylamino, C-C (alkoxycarbonyl)methyl, 
amino, mono (C-C alkyl)amino, di(C-C alky 
l)amino, carbamoyl, C-C, N-alkylcarbamoyl, C-C, 
N-cycloalkylcarbamoyl N-phenylcarbamoyl, N-(C- 
C phenylalkyl)carbamoyl, piperidylcarbonyl, mor 
pholinylcarbonyl, pyrrolidinylcarbonyl, piperazinyl 
carbonyl, N-methoxycarbamoyl, Sulfamoyl, C-C, 
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N-alkylsulfamoyl, (formyl)amino, (thioformyl)amino, 
ureido or thioureido, where the aforementioned groups 
of R. R. R. and R7 each may be independently 
unsubstituted, or substituted with one or more substitu 
ents selected from the group consisting of C-C alkyl, 
C-C alkenyl, C-C alkynyl, phenyl, C-C alkylene, 
C-Cs cycloalkyl, C-C cycloalkenyl, C-C alkoxy, 
(C-C alkoxy) (C-C alkoxy), phenyl (C-C alkoxy), 
C-C alkylthio, amino, mono(C-C alkyl)amino, 
di(C-C alkyl)amino, pyrrolidinyl, piperidyl, (C-C, 
alkanoyl)piperidyl, C-C, lactam, carbamoyl, C-C, 
N-alkylcarbamoyl, Ca-Co N-cycloalkylcarbamoyl, 
N-phenylcarbamoyl, N-(C7-C phenylalkyl)carbam 
oyl, C-C, alkanoylamino, C-C, alkoxycarbonyl, car 
boxyl, hydroxy, benzoyl, cyano, trifluoromethyl, halo 
gens, tert-butoxycarbonylamino, C-C alkylsulfonyl 
and heterocycles or aromatic heterocycles (where a 
heterocycle or aromatic heterocycle has 1-3 atoms 
Selected from the group consisting of oxygen, Sulfur 
and nitrogen as hetero atoms, and may be substituted 
with C-C alkyl); and 

R represents hydrogen or C-C alkyl, 
where the C-C alkyl group of R may be unsubstituted, 

or substituted with one or more substituents selected 
from the group consisting of halogens, hydroxy, cyano, 
nitro, carboxyl, carbamoyl, mercapto, guanidino, C-Cs 
cycloalkyl, C-C alkoxy, C-C alkylthio, phenyl 
(where phenyl may be substituted, or substituted with 
one or more Substituents selected from the group con 
sisting of halogens, hydroxy, C-C alkyl, C-C alkoxy 
and benzyloxy), phenoxy, benzyloxy, benzyloxycarbo 
nyl, C-C, alkanoyl, C-C, alkoxycarbonyl, C-C, 
alkanoyloxy, C-C, alkanoylamino, C-C, N-alkylcar 
bamoyl, C-C alkylsulfonyl, amino, mono (C-C alky 
l)amino, di(C-C alkyl)amino and ureido). 

a pharmaceutically acceptable acid adduct thereof, or a 
pharmaceutically acceptable C-C alkyl adduct 
thereof. 

2. A 4.4-(disubstituted)piperidine derivative according to 
claim 1, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein X in formula (I) is —SO . 

3. A 4.4-(disubstituted)piperidine derivative according to 
claim 1, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein X in formula (I) is —CO—. 

4. A 4.4-(disubstituted)piperidine derivative according to 
claim 1, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein X in formula (I) is —CH2—. 

5. A 4.4-(disubstituted)piperidine derivative according to 
claim 1, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein X in formula (I) is —CS . 

6. A 4.4-(disubstituted)piperidine derivative according to 
claim 1, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein X in formula (I) is a single bond. 

7. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 6, a pharmaceutically acceptable acid 
adduct thereof, or a pharmaceutically acceptable C-C alkyl 
adduct thereof, wherein Y in formula (I) is 
(R)C=C(R) . 
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8. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 6, a pharmaceutically acceptable acid 
adduct thereof, or a pharmaceutically acceptable C-C alkyl 
adduct thereof, wherein Y in formula (I) is —S-. 

9. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 6, a pharmaceutically acceptable acid 
adduct thereof, or a pharmaceutically acceptable C-C alkyl 
adduct thereof, wherein Y in formula (I) is NR -. 

10. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 9, a pharmaceutically acceptable acid 
adduct thereof, or a pharmaceutically acceptable C-C alkyl 
adduct thereof, wherein R' in formula (I) is substituted or 
unsubstituted phenyl. 

11. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 10, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein R in formula (I) is hydrogen. 

12. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 11, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein R in formula (I) is hydrogen. 

13. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 12, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein q=0 and r=0 in formula (I). 

14. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 12, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein q=1 and r=0 in formula (I). 

15. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 12, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein q=0 and r=1 in formula (I). 

16. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 1 to 15, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein p=1 in formula (I). 

17. A 4.4-(disubstituted)piperidine derivative according to 
claim 2, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein Y is —(R)C=C(R) , R is substituted or unsub 
stituted phenyl, R is hydrogen, R is hydrogen, q=0, r=0 and 
p=1 in formula (I). 

18. A 4.4-(disubstituted)piperidine derivative according to 
claim 3, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein Y is —(R)C=C(R) , R is substituted or unsub 
stituted phenyl, R is hydrogen, R is hydrogen, q=0, r=0 and 
p=1 in formula (I). 

19. A 4.4-(disubstituted)piperidine derivative according to 
claim 4, a pharmaceutically acceptable acid-adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein Y is —(R)C=C(R) , R is substituted or unsub 
stituted phenyl, R is hydrogen, R is hydrogen, q=0, r=0 and 
p=1 in formula (I). 

20. A 4.4-(disubstituted)piperidine derivative according to 
claim 6, a pharmaceutically acceptable acid adduct thereof, 
or a pharmaceutically acceptable C-C alkyl adduct thereof, 
wherein Y is —(R)C=C(R) , R is substituted or unsub 
stituted phenyl, R is hydrogen, R is hydrogen, q=0, r=0 and 
p=1 in formula (I) 

21. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 17 to 20, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
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alkyl adduct thereof, wherein R* and R in formula (I) may 
be the same or different and each is independently hydrogen, 
a halogen, hydroxy, cyano, nitro, carboxyl, C-C alkyl, 
C-C alkoxy, C-C, alkoxycarbonyl, C-C, alkanoylamino, 
C-C alkylsulfonyl, amino, carbamoyl, C-C, N-alkylcar 
bamoyl, sulfamoyl or C-C N-alkylsulfamoyl. 

22. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 17 to 20, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein R* and R in formula (I) may 
be the same or different and each is independently a halogen, 
hydroxy, cyano, nitro, C-C alkyl, C-C alkoxy, C-C, 
alkoxycarbonyl, C-C alkylsulfonyl or C-C N-alkylsulfa 
moyl. 

23. A 4.4-(disubstituted)piperidine derivative according to 
any one of claims 17 to 22, a pharmaceutically acceptable 
acid adduct thereof, or a pharmaceutically acceptable C-C, 
alkyl adduct thereof, wherein each R' in formula (I) above 
may be the same or different and is independently hydrogen, 
a halogen, hydroxy, cyano, nitro, C-C alkyl or C-C, 
alkoxy. 

24. A pharmaceutical composition with CCR3 antago 
nism, which comprises as an effective ingredient thereof a 
4.4-(disubstituted)piperidine derivative represented by for 
mula (I) above according to any one of claims 1 to 23, a 
pharmaceutically acceptable acid adduct thereof or a phar 
maceutically acceptable C-C alkyl adduct thereof. 
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25. A prophylactic and/or therapeutic composition for any 
disease associated with CCR3, which comprises as an effec 
tive ingredient thereof a 4.4-(disubstituted)piperidine 
derivative represented by formula (I) above according to any 
one of claims 1 to 23, a pharmaceutically acceptable acid 
adduct thereof or a pharmaceutically acceptable C-C alkyl 
adduct thereof. 

26. A prophylactic and/or therapeutic composition accord 
ing to claim 25, wherein said disease is an allergic condition. 

27. A prophylactic and/or therapeutic composition accord 
ing to claim 26, wherein said allergic condition is bronchial 
asthma, allergic rhinitis, atopic dermatitis, urticaria, contact 
dermatitis or allergic conjunctivitis. 

28. A prophylactic and/or therapeutic composition accord 
ing to claim 25, wherein said disease is inflammatory bowel 
disease. 

29. A prophylactic and/or therapeutic composition accord 
ing to claim 25, wherein said disease is AIDS (Acquired 
Immune Deficiency Syndrome). 

30. A prophylactic and/or therapeutic composition accord 
ing to claim 25, wherein said disease is eosinophilia, eosi 
nophilic gastroenteritis, eosinophilic enteropathy, eosino 
philic fasciitis, eosinophilic granuloma, eosinophilic 
pustular folliculitis, eosinophilic pneumonia or eosinophilic 
leukemia. 


