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cation No . 10 - 2013 - 0017585 , filed Feb . 19 , 2013 ; Korean gate together , lowering the final production yield of ADC . 
Application No . 10 - 2013 - 0017587 , filed Feb . 19 , 2013 ; Instead of the reduction of intramolecular disulfide bonds 
Korean Application No . 10 - 2013 - 0017588 , filed Feb . 19 , 15 of antibodies to thiol groups , thiolation may be achieved by 
2013 ; and Korean Application No . 10 - 2013 - 0017591 filed reacting a reagent for sulfhydryl addition , such as 2 - imi 
Feb . 19 , 2013 , the entireties of which are incorporated herein notholane ( Traut ' s reagent ) , with a lysine residue of an 
by reference for any and all purposes . antibody . In this case , the number of the thiolation reagent 

attached to an antibody shows a wide distribution ranging 
TECHNICAL FIELD 20 from zero to less than ten . Thus , the linker cannot cover all 

the produced thiol groups , resulting in co - existence of 
The present invention relates to an antibody - linker - drug coupled and uncoupled thiol groups in the same antibody . 

conjugate , a preparation method therefor , and an anticancer Due to the thiol groups that remain uncoupled with the linker 
drug composition comprising the same as an active ingre and are thus unnecessary , and residues from the thiolation 
dient . More particularly , the present invention relates to an 25 reagent , the ADC prepared by this conventional method is 
antibody - linker - drug conjugate in which an antibody is therefore poor in performance , particularly , in pharmacoki 
coupled with a cytotoxic drug via an enzyme - cleavable netic properties in vivo . 
peptide linker that can directly bond to a lysine residue of the 
antibody , a preparation method therefor , and an anticancer DISCLOSURE 
drug composition comprising the same as an active ingre - 30 
dient . Technical Problem 

BACKGROUND ART Leading to the present invention , intensive and thorough 
research into the development of ADCs without a structural 

Antibodies are immunological proteins that bind specifi - , modification of the antibody resulted in the finding that 
cally to antigens . At present , many monoclonal antibodies ADCs employing an enzyme - cleavable peptide linker 
have been developed as anti - cancer agents or are used in capable of directly bonding to a lysine residue of an antibody 
cancer therapy . However , almost all antibodies , although can overcome the problems encountered with conventional inhibitory of the growth of cancer cells and thus suppressive ADCs . 
of the progression of cancer , have very limited application in It is therefore an object of the present invention to provide the therapy of cancers [ Sharkey et al . , Adv . Drug Del . Rev . , 40 . an antibody - linker - drug conjugate in which an antibody is 2008 , 1407 - 1420 ] . As an alternative to antibody therapeutic 
agents to overcome this limitation , an antibody - drug conju conjugated with a cytotoxic drug via an enzyme - cleavable 
gate ( ADC ) , in which an antibody is coupled with a drug peptide linker capable of directly bonding to a lysine residue 
has arisen [ Chari , Acc . Chem . Res . , 41 ( 2008 ) , 98 - 1071 . As of the antibody . 
used herein , the term “ ADC ” refers to a highly potente It is another object to provide a method for preparing an 
biopharmaceutical drug that comprises a cytotoxic drug or antibody - linker - drug conjugate at high yield . 
toxin conjugated with a monoclonal antibody ( mAb ) capable It is a further object to provide an anticancer agent 
of allowing the cytotoxic drug or toxin to be selectively composition comprising the antibody - linker - drug conjugate 
delivered into a target tumor cell ( internalization ) . Given to as an active ingredient . 
patients , ADCs bind to target cells via the antibody moiety 
and are internalized into the cells , wherein the cytotoxic 50 Technical Solution 
drug or toxin moiety is separated from the conjugate and 
exerts its therapeutic efficacy [ Hamblett et al . , Clin . Cancer In accordance with an aspect thereof , the present inven Res . , 10 : 7063 - 7070 , Oct . 15 , 2004 ) . tion addresses an antibody - linker - drug conjugate repre For the preparation of ADCs , a suitable form of linker is sented by Chemical Formula I , 1 - 1 , 1 - 2 , 1 - 3 , or 1 - 4 , or a usually used to couple an antibody with a cytotoxic arug . 55 pharmaceutically acceptable salt thereof : 
Representative among the linkers are hydrazones , disulfides , 
and peptides . Fundamentally , the effective performance of 
an ADC requires at least a certain functional level of all three 
components : mAb , linker , and cytotoxic drug [ Chari , Acc . [ Chemical Formula I ] Cher 
Chem . Res . , 41 ( 2008 ) , 98 - 107 ] . 

U . S . Pat . No . 6 , 214 , 345 discloses an ADC in which a ºu Ab + L — D ] , cytotoxic drug , such as doxorubicin , Taxol , etc . , is coupled 
to an antibody via an enzyme - cleavable peptide linker that 
can be cleaved by the lysosomal protease cathepsin . Also , wherein , 
U . S . Pat . No . 7 , 964 , 566 discloses an ADC in which a Ab stands for an antibody , 
cytotoxic drug , such as MeVal - Val - Dil - Dap - norephedrine 65 L stands for a linker , 
( MMAE ) and MeVal - Val - Dil - Dap - Phe ( MMAF ) , is attached D stands for a drug , and 
to an antibody through an enzyme - cleavable peptide linker . n is an integer ranging from 1 to 5 ; 

60 



US 9 , 814 , 784 B2 i 189814 . 782 . 
[ Chemical Formula I - 1 ] 

( I - 1 ) 

Ab - NH Thank get NYEN 
? R3 

Z NH2 

25 
wherein , 
Ab stands for an antibody , 
X is C , - C , alkyl or Cz - Co cycloalkyl , 
R , is a hydrogen atom , hydroxy , C , - C4 alkoxy , or oxo 

GO ) , 
R2 is a hydrogen atom or C , - C4 alkyl , 
Rz is a hydrogen atom , hydroxy , C2 - C4 alkoxy , amino , 

oxo ( O ) , or hydroxyimino ( N - OH ) , 
R4 is aryl , and 
n is an integer ranging from 1 to 5 ; 

30 

[ Chemical Formula 1 - 2 ] 

( 1 - 2 ) 

RIN prema stampanti HN + Ab R2 0 
NH 

1 
0 

0 2 

RA Ar NH YYH 
NH 

ONH2 

wherein , 
Ab stands for an antibody , 
X is C - C , alkyl or Cz - Co cycloalkyl , 
R1 , R2 , Rz , and R4 are each independently a hydrogen 65 

atom , or C , - C4 alkyl , 
Ar stands for aryl group , 

Z is a nitrogen atom , or an oxygen atom , 
R? is a hydrogen atom or C . - C . alkyl when Z is a nitrogen 

atom , or is absent when Z is an oxygen atom , 
R is a hydrogen atom , hydroxy , C7 - C4 alkoxy , or oxo 

( O ) , and 
n is an integer ranging from 1 to 5 ; 
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Chemical Formula 1 - 3 ] 

( 1 - 3 ) 

moyens H2N . # 

HN + Ab Hoshingness 
RIN 

Ar 

wherein , including , for example , but not limited to , methyl , ethyl , 
Ab stands for an antibody , n - propyl , n - butyl , n - pentyl , and n - octyl . 
X is C - C , alkyl , or Cz - Co cycloalkyl , As used herein , the term “ C3 - Co cycloalkyl ” refers to a 
R1 , R2 , Rz , and R4 are each independently a hydrogen 25 cyclic hydrocarbon composed of 3 to 6 carbon atoms , 

atom , or Cj - C4 alkyl , including , for example , but not limited to , cyclopropyl , 
R is a hydrogen atom , hydroxy , C . - C4 alkoxy , amino , cyclobutyl , cyclopentyl , and cyclohexyl . 

oxo ( O ) , or hydroxyimino ( ON - OH ) , The term “ C1 - C4 alkoxy , ” as used herein , refers to a 
Ar stands for aryl group , straight or branched alkoxy composed of 1 to 4 carbon 
Y is a nitrogen atom or an oxygen atom , 30 atoms , including , for example , but not limited to , methoxy , 
R is a hydrogen atom or C , - C4 alkyl when Y is a nitrogen ethoxy , and n - propanoxy . 

atom ; or is absent when Y is an oxygen atom , and The term “ CZ - C4 alkyl , ” as used herein , refers to a straight 
n is an integer ranging from 1 to 5 . or branched hydrocarbon composed of 1 to 4 carbon atoms , 

Chemical Formula I - 4 ] 

( 1 - 4 ) 

HN + Ab 

TY NH 

I 
R3 0 NH 

1 R5 

wherein , including , for example , but not limited to , methyl , ethyl , 
Ab stands for an antibody , 55 n - propyl , i - propyl , n - butyl , i - butyl , and t - butyl . 
X is C - C , alkyl or Cz - Co cycloalkyl , As used herein , the term “ aryl ” is intended to encompass 
R , , R . , Rz , Ra , R7 , and Rg are each independently a all of an aromatic group , a heteroaromatic group , and a 

hydrogen atom or C - C4 alkyl , partially reduced derivative thereof . The term “ aromatic Rs is a hydrogen atom , hydroxy , C - C4 alkoxy , amino , 
oxo ( O ) , or hydroxyimino ( N - OH ) , 60 group ” refers 5 to 15 - membered single or fused rings , 

Ar stands for aryl group , preferably 6 , 10 or 14 - membered single or fused rings , and 
Y is a nitrogen atom or an oxygen atom , the term “ heteroaromatic group ” refers to aromatic group 
Rois a hydrogen atom or C . - C . alkyl when Y is a nitrogen containing at least one hetero atom such as an oxygen atom , 

atom , or is absent when Y is an oxygen atom , and a sulfur atom , or a nitrogen atom . Examples of the aryl group 
n is an integer ranging from 1 to 5 . 65 include , but are not limited to , phenyl , naphthyl , pyridinyl , 
As used herein , the term “ C , - C , alkyl ” refers to a straight furanyl , thiophenyl , indolyl , quinolinyl , imidazolinyl , 

or branched hydrocarbon composed of 1 to 8 carbon atoms , oxazolyl , thiazolyl , and tetrahydronaphthyl . 
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15 wherein , 

One or more hydrogen atoms on the C . - C alkyl group , In a preferred embodiment of the present invention , the 
the Cz - Co cycloalkyl group , the C , - C4 alkoxy group , the antibody - linker - drug conjugate may be represented by : 
CZ - C4 alkyl group , and the aryl group may be substituted by i ) Chemical Formula 1 - 1 , 
C - C4 alkyl , C2 - C4 alkenyl , C2 - C4 alkynyl , C3 - C10 wherein , 
cycloalkyl , C . - C4 haloalkyl , C , - C4 alkoxy , C . - C4 thio - 5 5 Ab is an antibody immunospecifically binding to a cancer 

cell antigen , alkoxy , aryl , acyl , hydroxy , thio , a halogen atom , amino , X is C , - C , alkyl or C3 - Co cycloalkyl , alkoxycarbonyl , carboxy , carbamoyl , cyano , nitro , etc . R , is a hydrogen atom , hydroxy , or C . - C . alkoxy , 
As used herein , the term “ antibody ” is intended to cover R is a hydrogen atom or C . - C , alkyl , 

as broad a range of antibodies as possible , including an Rz is a hydrogen atom , oxo ( O ) or hydroxyimino 
intact monoclonal or polyclonal antibody , a multi - specificº EN - OH ) , and 
antibody constructed from two or more different intact R4 is phenyl unsubstituted or substituted with at least one 
antibodies ( e . g . , a bispecific antibody ) , and an antibody substituent selected from C1 - C4 alkyl , C , - C4 alkoxy , and a 
fragment exhibiting an intended biological activity . An anti - halogen atom ; 
body is a protein , produced by the immune system , which ii ) Chemical Formula 1 - 2 , 
can recognize and bind to a specific antigen . With regard to Ab is an antibody immunospecifically binding to a cancer the structure , an antibody is a Y - shaped molecule that cell antigen , 
consists of four polypeptide chains ( two heavy chains and X is C , - C , alkyl or C3 - Co cycloalkyl , 
two light chains ) , each having a variable region and a R1 , R2 , and R4 are each independently a hydrogen atom or 
constant region . The variable region at each tip of the “ Y ” 20 CZ - C4 alkyl , 
of an antibody binds to and interacts with a target antigen . Rz is C , - C4 alkyl , 
The variable region contains a complementarity determining Ar is phenyl unsubstituted or substituted with at least one 
region ( CDR ) that recognizes and binds an epitope on its substituent selected from the group consisting of C , - C4 
specific antigen while the constant region in the tail part of alkyl , C1 - C4 alkoxy , and a halogen atom , 
the “ Y ” is recognized by and interacts with the immune 25 Z is a nitrogen atom , 
system . Generally , a target antigen has a plurality of anti R , is a hydrogen atom or CZ - C4 alkyl , and 

Ro is a hydrogen atom , hydroxy , or CZ - C4 alkoxy ; genic determinants , called epitopes , which are recognized by iii ) Chemical Formula 1 - 3 , 
CDRs on antibodies . Respective antibodies that specifically wherein , 
bind to different epitopes have different structures . Hence , Ab is an antibody immunospecifically binding to a cancer 
one antigen may be recognized by one or more antibodies » cell antigen , 
corresponding to its epitopes . X is C / - Cg alkyl or C3 - Co cycloalkyl , 

In one exemplary embodiment of the present invention , R1 , R2 , and R4 are each independently a hydrogen atom or 
the antibody may be one that can immunospecifically bind C1 - C4 alkyl , 
to a cancer cell antigen . Antibodies immune - specific for 36 Rz is C - C4 alkyl , 
cancer cell antigens may be commercially available , or may 35 R , is a hydrogen atom , amino , oxo ( O ) , or hydroxy 

imino ( N - OH ) , be prepared using a method known in the art , such as Ar is phenyl or naphthylunsubstituted or substituted with 
recombinant expression technology . Nucleotide sequences at least one substituent selected from the group consisting of 
coding for antibodies immunospecific for cancer cell anti - C . - C . alkyl , C . - C . alkoxy , and a halogen atom , 
gens may be obtained from the GenBank Database or 40 Y is a nitrogen atom or an oxygen atom , and 
documents , or may be prepared using conventional cloning Rois a hydrogen atom or C - C4 alkyl when Y is a nitrogen 
and sequencing techniques . Examples of the antibodies atom , or is absent when Y is an oxygen atom ; or 
available for cancer therapy include Herceptin ( Trastuzumab iv ) Chemical Formula 1 - 4 
marketed by Genentech ) , which is a humanized anti - HER2 wherein , 
antibody for treating metastatic breast cancers , Rituxan 45 Ab is an antibody immunospecifically binding to a cancer 
( Rituximab marketed by Genentech ) , which is a chimeric cell antigen , 
anti - CD20 for treating non - Hodgkin lymphomas , Erbitux X is C - C , alkyl or C3 - Co cycloalkyl , 
( Cetuximab marketed by ImClone Systems ) , which is a R1 , R2 , R4 , R7 , and Rg are each independently a hydrogen 
chimetic anti - EGFR antibody for the treatment of epidermal atom or C1 - C4 alkyl , 
growth factor positive cancers , such as head and neck 50 R3 18 C1 - C4 alkyl , 
cancer , and Vitaxin ( MedImmune Inc . ) , which is a human Rs is a hydrogen atom , amino , oxo ( O ) , or hydroxy 

imino ( N - OH ) , ized anti - integrin avB3 antibody for the treatment of sarco Ar is phenyl or naphthylunsubstituted or substituted with mas , but are not limited thereto . at least one substituent selected from the group consisting of In the antibody - linker - drug conjugate of the present 55 C / - C4 alkyl , C - C4 alkoxy , and a halogen atom , invention , the linker - drug moiety is directly bonded to a Y is a nitrogen atom or an oxygen atom , and lysine residue of the antibody moiety . Hence , the antibody Rois a hydrogen atom or C , - C4 alkyl when Y is a nitrogen linker - drug conjugate of the present invention does not does not atom , or is absent when Y is an oxygen atom . undergo an undesired antibody protein modification attrib In a more preferred exemplary embodiment of the present 
utable to the reduction of intramolecular disulfide bonds and 60 invention , the antibody - linker - drug conjugate is represented 
the residues of the thiolation reagent , but allows for least by : 
abnormal fragmentation or aggregation of the antibody i ) Chemical Formula I - 1 , 
moiety . The antibody - linker - drug conjugate of the present wherein , 
invention has a normal antibody structure at a rate of 90 % Ab is trastuzumab , 
or higher , preferably at a 92 % or higher , more preferably at 65 X is methyl , n - propyl , n - pentyl , n - octyl , or cyclopropyl , 
a rate of 97 % or higher , and still more preferably at a rate of R , is a hydrogen atom , hydroxy , or methoxy , 
98 % or higher . R2 is a hydrogen atom , or methyl , 
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Rz is a hydrogen atom , oxo ( O ) or hydroxyimino Y is a nitrogen atom or an oxygen atom , and 
EN - OH ) , and Ro is a hydrogen atom or methyl when Y is a nitrogen 
R4 is phenyl unsubstituted or substituted with at least one atom , or is absent when Y is an oxygen atom ; 

substituent selected from the group consisting of methyl , iv ) Chemical Formula 1 - 4 methoxy , and a halogen atom ; 
ii ) Chemical Formula 1 - 2 , wherein , 
wherein , Ab is trastuzumab , 
Ab is trastuzumab , X is methyl , n - propyl , n - pentyl , n - octyl , or cyclopropyl , 
X is methyl , n - propyl , n - pentyl , n - octyl , or cyclopropyl , R1 , R2 , and R3 are each methyl , 
R , R , and R , are each methyl , 10 R4 , R7 , and Rg are each independently a hydrogen atom or R4 is a hydrogen atom , or methyl , methyl , 
Ar is phenyl unsubstituted or substituted with at least one 

substituent selected from the group consisting of methyl , R , is a hydrogen atom , oxo ( GO ) , or hydroxyimino 
EN - OH ) , methoxy , and a halogen atom , 

Z is a nitrogen atom , Ar is phenyl or naphthylunsubstituted or substituted with 
R , is a hydrogen atom , or methyl , and 15 at least one substituent selected from the group consisting of 
R . is a hydrogen atom , hydroxy , or methoxy ; methyl , methoxy , and a halogen atom , 
iii ) Chemical Formula 1 - 3 , Y is a nitrogen atom or an oxygen atom , 
wherein , Ro is a hydrogen atom or methyl when Y is a nitrogen 
Ab is trastuzumab , atom , or is absent when Y is an oxygen atom . X is methyl , n - propyl , n - pentyl , n - octyl , or cyclopropyl , 20 As used herein , the term “ pharmaceutically acceptable R1 , R2 , and Rz are each methyl , 
R4 is a hydrogen atom , or methyl , salt ” is intended to encompass all nontoxic inorganic salts 
R . is a hydrogen atom . oxo ( GO ) , or hydroxvimino and organic salts . Examples include , but are not limited to . 

EN - OH ) , chlorates , sulfates , nitrates , phosphates , acetates , benzene 
Ar is phenyl or naphthylunsubstituted or substituted with 25 ed or substituted with sulfonates , and citrates . 

at least one substituent selected from the group consisting of Representative antibody - linker - drug conjugates of the 
methyl , methoxy , and a halogen atom , present invention are as follows : 

( 1 - 5 ) 

Ab4 - NH 

0 
NH 07 N 

N NH2 

( 1 - 6 ) 

Ab - NH 
Oy 

This e 
forget you not 
Tinsan tertenties 

NH NH F 

N NH2 
- 

Ab4 - NH * 1111 

Mas ZI 

NNH , 
n = 3 ; ( 1 - 7 ) 
n - 5 ; ( 1 - 8 ) 
n = 8 ; ( 1 - 9 ) 
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- continued 
( 1 - 10 ) 

Ab4 - NH 

ili 
NH 

LINH2 NH2 
- n 

( 1 - 11 ) 

Ab4 - NH 

0 = 

N 
NH 

N NH2 

( I - 12 ) 

Ab4 - NH + 111 

i lui 
Z NH2 NEZ 

Thousand you get to the ne 
Those with the 
Thiasana yang tert 
for more you to end 
Fragen unter hotel 
taseme than 

( I - 13 ) 

Ab - NH 

S ixri 
Ô H 

NH NH Jn 

( I - 14 ) 

Ab - NH 

iri 
Ó N 

Ê N - OH 

Z LTE N 
( I - 15 ) 

Ab - NH 

O 

WS 
N NH 

NH2 



US 9 , 814 , 784 B2 
13 13 14 14 

- continued 
( 91 - 1 ) 

Betty HN + Ab 

Divino N 

HN 

HN20 

( I - 17 ) 

HN + 

- NH vo onditio 
= O 

NH 

0NH 

( 1 - 18 ) 

HN + Ab 

NH 

HN . 
HN GO 

( 61 - 1 ) 

OH 

HN + Ab 

HNA 

2 

HNO 
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- continued 
( 1 - 20 ) 

HN + Ab 

NH 

NH 

NH2 n 

( 17 - 1 ) 
OH 

f 
# 

HN + Ab 

soliti HN FO 
HN 

HNO 

( 77 - I ) 

freno svanger HN + Ab 

NYYN 

HNO 

( I - 23 ) 

HN . 

HN + Ab 

HN patienterne contamos F 
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( I - 24 ) 

H?N . holy HN + Ab 

N 

F 

( 1 - 25 ) 

HANN 
HN + Ab mlyn imeongest HN IZ 

( 1 - 26 ) 

HN 

N - Ab 

08 NH 

N F 

( I - 27 ) 

H?N , 
O = HN + Ab 

TZ 
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( I - 28 ) 

NH 

HN + Ab 

ZI 
NH Longues us 

NH 

( I - 29 ) 

HON 

HN + Ab 

HN mukainen on sinisent 
| rediger korsst 

( 1 - 30 ) 

H2NN . IZ 

HN - Ab 

no 
HN HN 

HN 

( 1 - 31 ) 

HI wory HN + Ab 

Luik Long 
Tito . N 
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H N . N 
HN + Ab 

H 
HN 

IZ 

( 1 - 33 ) 

H2N . HN Ab 

101 they are constant 
( 1 - 34 ) 

H2NN 
or HNH HN + Ab 

NH 

EZ 

( I - 35 ) 

HN , 
HN - Ab Init " Tuyor 
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( 1 - 36 ) 

HNM HINT HN - Ab 

HN 

( I - 37 ) 

HEN , N . 

HN — Ab 
Hì H 

N 

Konsert instant 
are the mountain 
are the provides at 

111 Lorony 
( 1 - 38 ) 

HNT LON IN + Ab 

HN 

( I - 39 ) 

H?N . 
HN Ab 

IZ O = 

HN 

N 
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- continued ( I - 40 ) 

HNY Z HN + Ab and 

( I - 41 ) 

HN 

H2N LOS HN - Ab 

Oy 
111 

NH 

wherein , n is an integer ranging from 1 to 5 . 35 ( ii ) subjecting the compound of each of the following 
In accordance with another aspect thereof , the present Chemical Formulas IV - 1 , IV - 2 , IV - 3 , and IV - 4 to an addition 

invention addresses a method for preparing an antibody - reaction with a compound of the following Chemical For 
linker - drug conjugate represented by Chemical Formula 1 - 1 , mula V to give compounds of the following Chemical 
1 - 2 , 1 - 3 , or 1 - 4 , comprising the steps of : Formulas VI - 1 , VI - 2 , VI - 3 , and VI - 4 , respectively ; ( i ) condensating a compound of the following Chemical 40 
Formula II - 1 with a dolastatin 10 derivative of each of the ( iii ) condensating the compound of each of the following 
following Chemical Formulas III - 1 , and III - 3 to give com Chemical Formulas VI - 1 , VI - 2 , VI - 3 and VI - 4 with N - hy 
pounds of the following Chemical Formulas IV - 1 . IV - 2 . and droxysuccinimide to give compounds of the following 
IV - 3 , respectively , or condensating a compound of the of the Chemical Formulas VII - 1 , VII - 2 , VII - 3 and VII - 4 , respec chemical Fo 
following Chemical Formula II - 2 with a dolastatin 10 45 tively ; and 
derivative of the following Chemical Formula III - 4 to give ( iv ) reacting the compound of the following Chemical 
a compound of the following Chemical Formula IV - 4 ; Formula VII - 1 , VII - 2 , VII - 3 or VII - 4 with an antibody . 

[ Chemical Formula II - 1 ] 

( II - 1 ) 
- NO 

????? ?? N TIIIIIII 

N NH2 



US 9 , 814 , 784 B2 
27 

- continued remia Farma 23 [ Chemical Formula II - 2 ] 
( II - 2 ) 

- 

Z 

- 

N N 

zi 
wherein R , and Rg are each as defined in Chemical 

Formula 1 - 4 . 
[ Chemical Formula III - 1 ] 

20 

( III - 1 ) 

25 

R4 

Rz 30 
wherein R1 , R2 , Rz , and R4 are each as defined in 

Chemical Formula 1 - 1 . 
[ Chemical Formula III - 2 ] 

35 
( III - 2 ) 

O * 41011 

Ri 40 

Jez lllL 

ANH R3 ZH 
w 45 45 

Ar 

wherein R1 , R2 , R3 , R4 , R3 , R . , Ar , and Z are each as 
defined in Chemical Formula 1 - 2 . 
[ Chemical Formula III - 3 ] 50 

( III - 3 ) 

55 

Autore 60 

NH 

Ar 65 
wherein R1 , R2 , R3 , R4 , R5 , R , Ar , and Y are each as 

defined in Chemical Formula 1 - 3 . 
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[ Chemical Formula III - 4 ] ( Formula 1 
( III - 4 ) 

R6 NO 

* * 1111111 

RI? He solans O 
NH 07 R5 

Ar 

20 

wherein R1 , R2 , Rz , R4 , R5 , R . , Ar , and Y are each as 
defined in Chemical Formula 1 - 4 . 

recunia remontowane [ Chemical Formula IV - 1 ] 

( IV - 1 ) 

combe Sheni que N IIIIII 

NH2 NH 

40 

wherein R1 , R2 , Rz , and R4 are each as defined in * 
Chemical Formula 1 - 1 . 

[ Chemical Formula IV - 2 ] 

( IV - 2 ) 

* * * 

RI 
R2 Rs 0 

NH i 

NH 

NH 

0NH2 

65 
wherein R1 , R2 , R3 , R4 , R5 , R . , Ar , and Z are each as 

defined in Chemical Formula 1 - 2 . 
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( IV - 3 ) 

HON 

RIN How to contings 
- 

NH 
0 

R4 
Ar 

wherein R1 , R2 , R3 , R4 , R3 , R . , Ar , and Y are each as 
defined in Chemical Formula 1 - 3 . 

[ Chemical Formula IV - 4 ] 
( IV - 4 ) 

HN originale 
1111 

R 

NH 
R5 

Ar 

50 

wherein R1 , R2 , R3 , R4 , R5 , R . , R7 , Rg , Ar , and Y are each 
as defined in Chemical Formula 1 - 4 . 

55 [ Chemical Formula V ] 

( V ) 60 
HO . For " SH 

65 
wherein X is as defined in Chemical Formula 1 - 1 , 1 - 2 , 1 - 3 , 

or 1 - 4 . 
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[ Chemical Formula VI - 1 ] 

( VI - 1 ) 

HO 

- Z moment en el que en este NH 
2 0 Lee N NH2 

wherein R1 , R2 , R3 , R4 and X are each as defined in 
Chemical Formula 1 - 1 . 

Chemical Formula VI - 2 ] 
( VI - 2 ) 

Ri - N Korina tentang 1 OH R 0 
O NH 

N 

NH " 
0NH2 

wherein R1 , R2 , R3 , R4 , R5 , R . , Ar , X , and Z are each as 
defined in Chemical Formula 1 - 2 . 

[ Chemical Formula VI - 3 ] 
( VI - 3 ) 

TZ HON 

FO 
R6 

11 

NY the controla O 

NH 
Rs 

Ar 

65 
wherein R1 , R2 , R3 , R4 , R5 , R . , Ar , X , and Y are each as 

defined in Chemical Formula 1 - 3 . 
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( VI - 4 ) 

H2N 

2 Loty 
101 

R3 A NH 
R5 

wherein R1 , R2 , Rz , R4 , R5 , R . , R7 , Rs , Ar , X , and Y are 
each as defined in Chemical Formula 1 - 4 . 

[ Chemical Formula VII - 1 ] 
( VII - 1 ) 

N - 0 

NS X magens my one that Ñ OT TR4 
R 

NH 

wherein R1 , R2 , R3 , R4 , and X are each as defined in 
Chemical Formula 1 - 1 . 

[ Chemical Formula VII - 2 ] 
( VII - 2 ) 

O Rs 0 
R3 0 0 - 

Ar 

NH 

0NH2 

65 
wherein R1 , R2 , R3 , R4 , R5 , R . , Ar , X , and Z are each as 

defined in Chemical Formula 1 - 2 . 
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( VII - 3 ) 

HN 

TYTI 
RIEN testing content O INH 

wherein R1 , R2 , Rz , R4 , R5 , R . , Ar , X , and Y are each as 
defined in Chemical Formula 1 - 3 . 

[ Chemical Formula VII - 4 ] 

( VII - 4 ) 

I ! ! motion here 
RzNH R . 

wherein R1 , R2 , R3 , R4 , R5 , R . , R7 , Rg , Ar , X , and Y are 
each as defined in Chemical Formula 1 - 4 . 
Below , methods for preparing antibody - linker - drug con - 60 

jugates of Chemical Formulas 1 - 1 to 1 - 4 will be explained in 
detail with reference to Reaction Schemes 1 - 1 to 1 - 4 . The 
methods elucidated in Reaction Schemes 1 - 1 to 1 - 4 are 
merely representative illustrations , and may be modified for 
unit operation order , reaction reagents , and reaction condi 
tions as the occasion demands . 
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25 

In step ( i ) , the compound of Chemical Formula II - 1 is In step ( iv ) , the compound of Chemical Formula VII - 1 , 
condensed with a dolastatin 10 derivative of each of Chemi - VII - 2 , VII - 3 , or VII - 4 is reacted with an antibody to afford 
cal Formulas III - 1 , III - 2 , and III - 3 to give compounds of the final product antibody - linker - drug conjugate of Chemi 
Chemical Formulas IV - 1 , IV - 2 , and IV - 3 , respectively , or the cal Formula 1 - 1 , 1 - 2 , 1 - 3 , or 1 - 4 . 
compound of Chemical Formula II - 2 is condensed with a 30 For this reaction , a phosphate buffer with a pH of 6 . 0 to For this reaction anh 
dolastatin 10 derivative of Chemical Formula III - 4 to give a 8 . 0 may be used as a solvent . Since the solubilities of the compound of Chemical Formula IV - 4 . 

The condensation reaction may be carried out in the linker - cytotoxic drugs represented by Chemical Formula 
presence of a condensing agent . Examples of the condensing - VII - 1 , VII - 2 , VII - 3 , and VII - 4 in the phosphate buffer vary 
agent available in this reaction include hydroxybenzotriaz depending on the kind of the cytotoxic drugs , an organic 
ole ( HOBt ) , hydroxyazabenzotriazole ( HOAT ) , and solvent such as dimethylformamide ( DMF ) , dimethylsulfox 
hydroxysuccinimide ( HOSu ) , but are not limited thereto . ide ( DMSO ) , dimethylacetamide ( DMA ) , and / or acetonitrile If necessary for the condensation reaction , the condensing 
agent may be used together with an organic base , such as 40 ( MeCN ) , 1 , 4 - dioxane may be used in mixture with the 
pyridine , or diisopropylethylamine . phosphate buffer as needed . In this regard , the organic 

For a reaction solvent , selection may be made of dimeth solvent preferably amounts to 50 % or less of the mixed 
ylformamide ( DMF ) , dimethylacetamide ( DMA ) , dimethyl solvent . 
sulfoxide ( DMSO ) , or N - methyl - 2 - pyrrolidone ( NMP ) . The 
temperature for the condensation reaction is preferably set to 45 Based on the antibody , the compound of Chemical For 
range from 20 to 25° C . mula VII - 1 , VII - 2 , VII - 3 , or VII - 4 is preferably used in an 

In step ( ii ) , the compound of Chemical Formula IV - 1 , amount of 3 to 25 equivalents . In this context , the resulting 
IV - 2 , IV - 3 , or IV - 4 is subjected to an addition reaction with antibody - linker - drug conjugate has a DAR ( drug - antibody 
the compound of Chemical Formula V to give an amount of ratio ) , that is , the number of drugs linked to one antibody Chemical Formula VI - 1 , VI - 2 , VI - 3 , or V1 - 4 . 

For this addition reaction , dimethylsulfoxide ( DMSO ) , » molecule , of about 1 to 5 . 
acetonitrile ( MeCN ) , or dimethylformamide ( DMF ) may be The compound of Chemical Formula II - 1 or II - 2 is an 
used as a solvent while the reaction temperature is set to be enzyme cleavable peptide linker known in the art , and can 
between 20 and 25° C . be easily prepared using the method described in U . S . Pat . 

In step ( iii ) , the compound of Chemical Formula VI - 1 , 55 No . 6 , 214 , 345 . 
VI - 2 , VI - 3 , or VI - 4 is condensed with N - hydroxysuccinim In addition , the dolastatin 10 derivative of Chemical ide to activate the carboxylic acid of the compound of Formula III - 1 , III - 3 , or III - 4 is a cytotoxic drug , and can be Chemical Formula VI - 1 , VI - 2 , V1 - 3 , or V1 - 4 . synthesized using the method described in co - pending This condensation reaction may be carried out in the 
presence of a condensing agent . Non - limiting , illustrative 60 so Korean Patent Application No . 10 - 2012 - 0104710 , filed on 
examples of the condensing agent include dicyclohexylcar Sep . 20 , 2012 by the present assignee , or in U . S . Pat . No . 
bodiimide ( DCC ) and ( 3 - dimethylaminopropyl ) carbodiim 5 , 599 , 902 , which are both hereby incorporated by reference 
ide ( EDC ) . in their entireties into this application . 
As a solvent for this condensation reaction , dimethylfor For instance , the dolastatin 10 derivatives of Chemical 

mamide ( DMF ) , dimethylacetamide ( DMA ) , or dichlo - 65 Formula III - 1 , III - 2 , III - 3 , and III - 4 can be synthesized as 
romethane ( DCM ) may be used , while the reaction tempera - illustrated in the following Reaction Schemes II - 1 to II - 4 , 
ture is preferably set to be between 20 and 25° C . respectively . 
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[ Reaction Scheme II - 1 ] 
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The antibody - linker - drug conjugate of the present inven - tration route , the anticancer composition of the present 
tion exhibits excellent antitumor activity ( Test Examples 4 invention may be formulated into a tablet , a capsule , a 
and 6 ) . granule , a fine subtilae , a powder , a sublingual tablet , a 

Contemplated in accordance with a further aspect of the suppository , a paste , an injection , an emulsion , a suspension , 
present invention is therefore an anticancer composition , a syrup , a spray , etc . When the anticancer composition of the 
comprising the antibody - linker - drug conjugate of one of present invention is prepared in various formulations , phar 
Chemical Formulas I - 1 to 1 - 4 , or a pharmaceutically accept - maceutically acceptable carriers typical of each formulation 
able salt thereof together with a pharmaceutically acceptable 60 may be used . Examples of such pharmaceutically acceptable 
carrier , particularly for the treatment of breast cancer . carriers include excipients , binders , disintegrating agents , 

The anticancer composition according to the present lubricants , preservatives , antioxidants , isotonic agents , buf 
invention can be administered orally ( for example , ingestion fers , coating agents , sweeteners , solubilizers , bases , disper 
or inhalation ) or parenterally ( for example , injection , sants , humectants , suspending agents , stabilizers , colorants , 
deposit , transplant , suppository ) . For injection , administra - 65 etc . 
tion may be performed intravenously , subcutaneously , intra - In the anticancer composition of the present invention , the 
muscularly , or intraperitoneally . According to the adminis content of the compound of the present invention or a 
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pharmaceutically acceptable salt thereof , although varying FIG . 13 is a dose - response curve showing in vitro anti 
depending on the formulation , ranges from approximately proliferative activity of antibody - linker - drug conjugate 
0 . 01 to 95 % by weight . ( 1 - 33 ) according to the present invention against BT - 474 

The effective dosage of the anticancer composition of the cells , 
present invention depends on various factors , including the FIG . 14 is a dose - response curve showing in vitro anti 
kind , weight , gender , and severity of disease of the mammal proliferative activity of antibody - linker - drug conjugate 
subjects , including humans . Typically , the compound ( 1 - 34 ) according to the present invention against BT - 474 
according to the present invention may be administered at a cells , 
daily dose ranging from 0 . 01 to 50 mg per kg of weight for FIG . 15 is a dose - response curve showing in vitro anti 
an oral route and from 0 . 01 to 10 mg per kg of weight for proliferative activity of antibody - linker - drug conjugates 
a parenteral route . The compound may be administered in a 10 
single dose , or may be divided into multiple doses per day BT - 474 cells , 

FIG . 16 is a dose - response curve showing in vitro anti according to the instructions of a physician or pharmacist . proliferative activity of antibody - linker - drug conjugates 
( I - 37 ) and ( 1 - 38 ) according to the present invention against Advantageous Effects BT - 474 cells , 

15 FIG . 17 is a dose - response curve showing in vitro anti 
As described above , the antibody - linker - drug conjugate proliferative activity of antibody - linker - drug conjugates 

of the present invention , in which the linker - drug moiety is ( 1 - 39 ) and ( 1 - 40 ) according to the present invention against 
bonded directly to a lysine residue of the antibody moiety , BT - 474 cells , 
does not undergo unnecessary modifications , and allows for FIG . 18 is a graph in which respective tumor volumes are 
the effective and selective delivery of the cytotoxic drug plotted against time after the injection of the antibody 
while guaranteeing in vivo stability . Even a single dose of 20 linker - drug conjugates ( 1 - 6 ) , ( I - 10 ) , and ( 1 - 11 ) according to 
the antibody - linker - drug conjugate of the present invention the present invention to cancer - induced animal models , 
is effective for the therapy of cancer , especially breast FIG . 19 is a graph showing respective tumor weights 56 
cancer . Further , the antibody - linker - drug conjugate can be days after the injection of the antibody - linker - drug conju 
prepared at high yield using the method of the present gates ( 1 - 6 ) , ( 1 - 10 ) , and ( 1 - 11 ) according to the present 
invention . 25 invention to cancer - induced animal models , 

FIG . 20 is a graph in which tumor volumes are plotted 
DESCRIPTION OF DRAWINGS against time after the injection of the antibody - linker - drug 

conjugate ( 1 - 16 ) according to the present invention to a 
cancer - induced animal model , FIG . 1 is a dose - response curve showing in vitro antipro FIG . 21 is a graph showing tumor weights 28 days after 

liferative activity of antibody - linker - drug conjugates ( 1 - 6 ) 30 the injection of the antibody - linker - drug conjugate ( 1 - 16 ) 
and ( 1 - 8 ) according to the present invention against BT - 474 according to the present invention to a cancer - induced 
cells , animal model , 

FIG . 2 is a dose - response curve showing in vitro antipro FIG . 22 is a graph in which tumor volumes are plotted 
liferative activity of antibody - linker - drug conjugate ( 1 - 10 ) against time after the injection of the antibody - linker - drug 
according to the present invention against BT - 474 cells , conjugate ( 1 - 23 ) according to the present invention to a 

FIG . 3 is a dose - response curve showing in vitro antipro se curve showing in vitro antipro - 35 cancer - induced animal model . 
liferative activity of antibody - linker - drug conjugate ( 1 - 11 ) FIG . 23 is a graph showing tumor weights 28 days after 
according to the present invention against BT - 474 cells , the injection of the antibody - linker - drug conjugate ( 1 - 23 ) 

FIG . 4 is a dose - response curve showing in vitro antipro according to the present invention to a cancer - induced 
liferative activity of antibody - linker - drug conjugate ( 1 - 16 ) animal model , 
according to the present invention against BT - 474 cells , 40 O FIG . 24 is a graph in which tumor volumes are plotted 

FIG . 5 is a dose - response curve showing in vitro antipro against time after the injection of the antibody - linker - drug 
conjugate ( 1 - 25 ) according to the present invention to a liferative activity of antibody - linker - drug conjugate ( 1 - 18 ) cancer - induced animal model , according to the present invention against BT - 474 cells , FIG . 25 is a graph showing tumor weights 28 days after FIG . 6 is a dose - response curve showing in vitro antipro the injection of the antibody - linker - drug conjugate ( 1 - 25 ) 

liferative activity of antibody - linker - drug conjugates ( 1 - 19 ) 45 according to the present invention to a cancer - induced 
and ( 1 - 21 ) according to the present invention against BT - 474 animal model , animal model . 
cells , FIG . 26 is a graph in which tumor volumes are plotted 

FIG . 7 is a dose - response curve showing in vitro antipro - against time after the injection of the antibody - linker - drug 
liferative activity of antibody - linker - drug conjugates ( 1 - 20 ) conjugate ( 1 - 26 ) according to the present invention to a 
and ( 1 - 22 ) according to the present invention against BT - 474 cancer - induced animal model , 
cells , FIG . 27 is a graph showing tumor weights 28 days after 

FIG . 8 is a dose - response curve showing in vitro antipro - the injection of the antibody - linker - drug conjugate ( 1 - 26 ) 
liferative activity of antibody - linker - drug conjugate ( I - 23 ) according to the present invention to a cancer - induced 
according to the present invention against BT - 474 cells , animal model , 

FIG . 9 is a dose - response curve showing in vitro antipro FIG . 28 is a graph in which tumor volumes are plotted 
liferative activity of antibody - linker - drug conjugate ( I - 24 ) 55 against time after the injection of the antibody - linker - drug 
according to the present invention against BT - 474 cells , conjugate ( 1 - 34 ) according to the present invention to a 

FIG . 10 is a dose - response curve showing in vitro anti cancer - induced animal model , and 
proliferative activity of antibody - linker - drug conjugate FIG . 29 is a graph showing tumor weights 28 days after 
( 1 - 25 ) according to the present invention against BT - 474 the injection of the antibody - linker - drug conjugate ( 1 - 34 ) 
cells , according to the present invention to a cancer - induced 

FIG . 11 is a dose - response curve showing in vitro anti - " animal model . 
proliferative activity of antibody - linker - drug conjugate 
( 1 - 26 ) according to the present invention against BT - 474 MODE FOR INVENTION 
cells , 

FIG . 12 is a dose - response curve showing in vitro anti - A better understanding of the present invention may be 
proliferative activity of antibody - linker - drug conjugate 65 obtained through the following examples , which are set 
( 1 - 32 ) according to the present invention against BT - 474 forth to illustrate , but are not to be construed as limiting the 
cells , present invention . 

50 
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PREPARATION EXAMPLE 1 

Preparation of Compounds of Chemical Formula 
II - 1 and II - 2 

PREPARATION EXAMPLE 1 - 1 
Preparation of Compound ( II - 1 ) 

( II - 1 ) 
_ NO2 

cm N TILL NH 

NH2 NH 

Under an argon stream , 6 - ( 2 , 5 - dioxo - 2 , 5 - dihydro - 1H - pyr - Under an argon stream , 6 - ( 2 , 5 - dioxo - 2 , 5 - dihydro - 1H - pyr 
rol - 1 - yl ) - N - ( ( S ) - 1 - ( ( ( S ) - 1 - ( 4 - ( hydroxymethyl ) phenyl ) 25 rol - 1 - yl ) - N - ( ( S ) - 1 - ( ( ( S ) - 1 - ( ( 4 - ( hydroxymethyl ) phenyl ) 
amino ) - 1 - oxo - 5 - ureidopentan - 2 - yl ) amino ) - 3 - methyl - 1 amino ) - 1 - oxo - 5 - ureidopentan - 2 - yl ) amino ) - 3 - methyl - 1 
oxobutan - 2 - yl ) hexanamide ( 5 . 0 g , 8 . 7 mmol , Dubowchik et oxobutan - 2 - yl ) hexanamide ( 5 . 0 g , 8 . 7 mmol , Dubowchik et 
al . , Bioconjugate Chem . , 2002 , 13 ( 4 ) , pp 855 - 869 ) was al . , Bioconjugate Chem . , 2002 , 13 ( 4 ) , pp 855 - 869 ) was 
dissolved in 60 mL of anhydrous dimethylformamide , added dissolved in 60 mL of anhydrous dimethylformamide , added 
with N , N - diisopropylethylamine ( 3 . 0 mL , 17 . 4 mmol ) , and 30 with N , N - diisopropylethylamine ( 3 . 0 mL , 17 . 4 mmol ) , and 
cooled to 0° C . To the mixture was added at once bis ( 4 - then cooled to 0° C . To the mixture was added at once 
nitrophenyl ) carbonate ( 7 . 94 g , 26 . 1 mmol ) , followed by bis ( 4 - nitrophenyl ) carbonate ( 7 . 94 g , 26 . 1 mmol ) , followed 
stirring at room temperature for 15 hrs . After completion of by stirring at room temperature for 15 hrs . After completion 
the reaction , the reaction mixture was concentrated in a of the reaction , the reaction mixture was concentrated in a 
vacuum , and the concentrate was purified by silica gel 35 high vacuum , and the concentrate was purified by silica gel 
column chromatography to obtain the title compound ( 3 . 65 column chromatography to obtain 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( 6 - ( 2 , 5 
g , 57 % ) as a pale yellow solid . dioxo - 2 , 5 - dihydro - 1H - pyrrol - 1 - yl ) hexanamido ) - 3 - meth 

' H NMR ( 400 MHz , DMSO - do ) 8 0 . 83 ( d , J = 6 . 8 Hz , 3H ) , ylbutanamido ) - 5 - ureidopentanamido ) benzyl ( 4 - nitrophe 
0 . 86 ( d , J = 6 . 8 Hz , 3 H ) , 1 . 09 ( t , j = 7 . 2 Hz , 1 H ) , 1 . 19 ( m , 2 nyl ) carbonate ( 3 . 65 g , 57 % ) as a pale yellow solid . 
H ) , 1 . 34 - 1 . 76 ( m , 7 H ) , 1 . 96 ( m , 1 H ) , 2 . 15 ( m , 2 H ) , 2 . 990 H NMR ( 400 MHz , DMSO - do ) 80 . 83 ( d , J = 6 . 8 Hz , 3 H ) , 
( m , 2 H ) , 3 . 37 ( m , 2 H ) , 4 . 19 ( t , J = 7 . 8 Hz , 1 H ) , 4 . 39 ( m , 1 0 . 86 ( d . J = 6 . 8 Hz . 3 H ) . 1 . 09 ( t . J = 7 . 2 Hz . 1 H ) . 1 . 19 ( m . 2 
H ) , 5 . 24 ( s , 2 H ) , 5 . 41 ( s , 2 H ) , 5 . 97 ( brt , J = 5 . 6 Hz , 1 H ) , 7 . 00 H ) , 1 . 34 - 1 . 76 ( m , 7 H ) , 1 . 96 ( m , 1 H ) , 2 . 15 ( m , 2 H ) , 2 . 99 ( s , 2H ) , 7 . 41 ( d , J = 8 . 4 Hz , 2 H ) , 7 . 57 ( d , J = 7 . 2 Hz , 2H ) , 7 . 65 ( m , 2 H ) , 3 . 37 ( m , 2 H ) , 4 . 19 ( t , J = 7 . 8 Hz , 1 H ) , 4 . 39 ( m , 1 ( d , J = 8 . 4 Hz , 2 H ) , 7 . 80 ( d , J = 8 . 4 Hz , 1 H ) , 8 . 09 ( d , J = 7 . 2 
Hz , 1 H ) , 8 . 31 ( d , J = 7 . 2 Hz , 2H ) , 10 . 05 ( brs , 1 H ) us H ) , 5 . 24 ( s , 2 H ) , 5 . 41 ( s , 2 H ) , 5 . 97 ( brt , J = 5 . 6 Hz , 1 H ) , 7 . 00 

( s , 2H ) , 7 . 41 ( d , J = 8 . 4 Hz , 2 H ) , 7 . 57 ( d , J = 7 . 2 Hz , 2 H ) , 7 . 65 
( d , J = 8 . 4 Hz , 2 H ) , 7 . 80 ( d , J = 8 . 4 Hz , 1 H ) , 8 . 09 ( d , J = 7 . 2 
Hz , 1 H ) , 8 . 31 ( d , J = 7 . 2 Hz , 2 H ) , 10 . 05 ( brs , 1 H ) 

PREPARATION EXAMPLE 1 - 2 Under an argon stream , 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( 6 - ( 2 , 5 - dioxo - 2 , 
50 5 - dihydro - 1H - pyrrol - 1 - yl ) hexanamido ) - 3 - methylbutana 

Preparation of Compound ( II - 3 ) mido ) - 5 - ureidopentanamido ) benzyl ( 4 - nitrophenyl ) carbon 

( II - 3 ) 

NH 

NH Samiyon IZ IIIIII NH 

N NH 
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ate ( 3 . 65 g , 4 . 95 mmol ) was dissolved in 90 mL of romethane was dropwise added 2 mL of trifluoroacetic acid , 
anhydrous dimethylformamide , and stirred , together with followed by stirring at 20 - 25° C . for 2 hrs . After completion 
t - butyl ( 2 - aminoethyl ) ( methyl ) carbamate ( 0 . 86 g , 4 . 95 of the reaction , the reaction solvent was removed by vacuum 
mmol ) , at 20 - 25° C . for 2 hrs . After completion of the concentration , and then trifluoroacetic acid was completely 
reaction , the reaction mixture was completely concentrated 5 removed by adding 5 mL of toluene twice to obtain a 
in a high vacuum , and the concentrate was purified by silica concentrated TFA salt of the title compound . 
gel column chromatography to obtain an amino - protected 
derivative of compound ( II - 3 ) ( 3 . 8 g , 99 % ) . 

LC - MS m / z : 773 . 5 [ M + H ] * PREPARATION EXAMPLE 1 - 3 
To a solution of the amino - protected derivative of com - 10 

pound ( II - 3 ) ( 146 mg , 0 . 186 mmol ) in 5 mL of dichlo Preparation of Compound ( II - 4 ) 
( II - 4 ) 

N Shinitud NH IIIIII IZ 

NH2 

25 Under an argon stream , 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( 6 - ( 2 , 5 - dioxo - 2 , 
5 - dihydro - 1H - pyrrol - 1 - yl ) hexanamido ) - 3 - methylbutana 
mido ) - 5 - ureidopentanamido ) benzyl ( 4 - nitrophenyl ) carbon 
ate ( 6 . 8 g , 9 . 22 mmol ) was dissolved in 150 mL of 
anhydrous dimethylformamide , and stirred , together with 

30 t - butyl methyl ( 2 - ( methylamino ) ethyl ) carbamate ( 1 . 82 g , 
9 . 68 mmol ) at 20 - 25° C . for 19 hrs . After completion of the 
reaction , the reaction mixture was completely concentrated 
in a high vacuum , and the concentrate was purified by silica 
gel column chromatography to obtain an amino - protected 

35 derivative of compound ( 11 - 4 ) ( 5 . 14 g , 71 % ) . 
IH NMR ( 400 MHz , DMSO - da ) 8 0 . 78 - 0 . 8 ( d , 3 H ) , 

0 . 8 - 0 . 83 ( d , 3 H ) , 1 . 09 - 1 . 99 ( m , 10 H ) , 1 . 33 ( s , 9 H ) , 1 . 92 ( m , 
1 H ) , 2 . 07 - 2 . 19 ( m , 2H ) , 2 . 66 - 2 . 73 ( d , 3H ) , 2 . 8 - 2 . 81 ( m , 
3H ) , 2 . 9 - 3 . 0 ( m , 2H ) , 3 . 37 ( m , 2H ) , 4 . 15 ( t , 1 H ) , 4 . 34 ( m . 
1 H ) , 4 . 94 ( s , 2 H ) , 5 . 38 ( s , 2 H ) , 5 . 94 ( brt , 1 H ) , 6 . 96 ( s , 2H ) , 
7 . 23 ( d , 2 H ) , 7 . 55 ( d , 2 H ) , 7 . 77 ( d , 1 H ) , 8 . 04 ( d , 1 H ) , 9 . 95 
( brs , 1 H ) 
LC - MS m / z : 787 . 5 [ 1 \ 4 + H ] * 
With the exception of using the amino - protected deriva 

tive of compound ( 11 - 4 ) , the same procedure as in Prepara 
tion Example 1 - 2 was repeated to obtain a concentrated TFA 
salt of the title compound . 

PREPARATION EXAMPLE 1 - 4 

Preparation of Compound ( II - 5 ) 

( II - 5 ) 

NH 
N 

N 

NH NH2 



US 9 , 814 , 784 B2 
69 70 

Under an argon stream , 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( 6 - ( 2 , 5 - dioxo - 2 , PREPARATION EXAMPLE 2 
5 - dihydro - 1H - pyrrol - 1 - yl ) hexanamido ) - 3 - methylbutana 
mido ) - 5 - ureidopentanamido ) benzyl ( 4 - nitrophenyl ) carbon Preparation of Compounds of Chemical Formulas 
ate ( 6 . 8 g , 9 . 22 mmol ) was dissolved in 80 mL of anhydrous III - 1 , III - 2 , III - 3 and III - 4 dimethylformamide , and stirred , together with t - butyl ( 2 - 5 
aminoethyl ) carbamate ( 1 . 63 g , 10 . 14 mmol ) , at 20 - 25° C . PREPARATION EXAMPLE 2 - 1 for 15 hrs . After completion of the reaction , the reaction 
mixture was completely concentrated in a high vacuum , and 
the concentrate was purified by silica gel column chroma Preparation of Compound ( III - 5 ) 
tography to obtain an amino - protected derivative of com 
pound ( II - 5 ) ( 4 . 13 g , 59 % ) . 

H NMR ( 400 MHz , DMSO - d . ) 8 0 . 78 - 0 . 8 ( d , 3 H ) , 
0 . 8 - 0 . 83 ( d , 3 H ) , 1 . 09 - 1 . 99 ( m , 10 H ) , 1 . 33 ( s , 9 H ) , 1 . 92 ( m , ( III - 5 ) 
1 H ) , 2 . 07 - 2 . 19 ( m , 2H ) , 2 . 9 - 3 . 0 ( m , 2H ) , 3 . 37 ( m , 2 H ) , 4 . 15 
( t , 1 H ) , 4 . 34 ( m , 1 H ) , 4 . 94 ( s , 2 H ) , 5 . 38 ( s , 2 H ) , 5 . 94 ( brt , 
1 H ) , 6 . 76 ( m , 1 H ) , 6 . 96 ( s , 2H ) , 7 . 15 ( m , 1H ) , 7 . 23 ( d , 2 15 
H ) , 7 . 55 ( d , 2 H ) , 7 . 77 ( d , 1 H ) , 8 . 04 ( d , 1 H ) , 9 . 95 ( brs , 1 
H ) NYYNY 
LC - MS m / z : 759 . 5 [ M + H ] * 
With the exception of using the amino - protected deriva 

tive of compound ( II - 5 ) , the same procedure as in Prepara - 20 
tion Example 1 - 2 was repeated to obtain a concentrated TFA 
salt of the title compound . Under an argon stream , ( 2R , 3R ) - 3 - ( ( S ) - 1 - ( t - butoxycarbo 

nyl ) pyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpropanic acid 
25 ( 0 . 63 g , 2 . 2 mmol ) was dissolved in 10 mL of anhydrous 

PREPARATION EXAMPLE 1 - 5 dimethylformamide , and added with 2 - ( 2 , 6 - difluorophenyl ) 
ethanamine ( 0 . 38 g , 2 . 4 mmol ) . The temperature was cooled 

Preparation of Compound ( II - 6 ) to 0° C . before benzotriazol - 1 - yl - oxy - tris ( dimethylamino ) 

NH 

( II - 6 ) 

NH2 

NH IZ IIIIIIII 

N NH 

Under an argon stream , 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( 6 - ( 2 , 5 - dioxo - 2 , phosphoniumhexafluorophosphate ( 0 . 97 g , 2 . 2 mmol ) , and 
5 - dihydro - 1H - pyrrol - 1 - yl ) hexanamido ) - 3 - methylbutana - diisopropylethylamine ( 1 . 0 mL , 6 . 6 mmol ) were sequen 
mido ) - 5 - ureidopentanamido ) benzyl ( 4 - nitrophenyl ) carbon - tially added to the reaction mixture . Stirring was continued 
ate ( 0 . 74 g , 1 mmol ) was dissolved in 30 mL of anhydrous at room temperature for 15 hrs . After completion of the 
dimethylformamide , and stirred , together with t - butyl ( 2 reaction , the resulting reaction mixture was concentrated in 
( methylamino ) ethyl ) carbamate ( 0 . 25 g , 1 . 4 mmol ) , at 50 a high vacuum , and the concentrate was purified by silica gel 
20 - 25° C . for 15 hrs . After completion of the reaction , the column chromatography to afford ( R ) - t - butyl 2 - ( ( 1R , 2R ) - 3 
reaction mixture was concentrated to the completion in a ( ( 2 , 6 - difluorophenethyl ) amino ) - 1 - methoxy - 2 - methyl - 3 
high vacuum , and the concentrate was purified by silica gel o xopropyl ) pyrrolidine - 1 - carboxylate ( 0 . 60 g , 64 % ) . 
column chromatography to obtain an amino - protected To a solution of this compound ( 0 . 6 g , 1 . 4 mmol ) in 10 
derivative of compound ( II - 6 ) ( 0 . 36 g , 48 % ) . 55 mL of dichloromethane was added 1 mL of trifluoroacetic 

' H NMR ( 400 MHz , DMSO - d ) 80 . 79 ( d , 3 H ) , 0 . 82 ( d , acid , followed by stirring at room temperature for 3 hrs . 
3 H ) , 1 . 13 - 1 . 7 m , 10 H ) , 1 . 32 - 1 . 39 ( d , 9 H ) , 1 . 89 - 1 . 93 ( m , After completion of the reaction , the reaction solvent was 
1 H ) , 2 . 07 - 2 . 17 ( m , 2H ) , 2 . 79 - 2 . 82 ( d , 2 H ) , 2 . 89 - 3 . 02 ( m , removed by vacuum concentration , and the residual trifluo 
5H ) , 3 . 14 ( d , 1 H ) , 3 . 2 ( m , 1H ) , 4 . 15 ( t , 1 H ) , 4 . 34 ( m , 1 H ) , roacetic acid was completely removed by adding 10 mL of 
4 . 9 - 4 . 94 ( d , 2 H ) , 5 . 37 ( s , 2 H ) , 5 . 941 ( brt , 1 H ) , 6 . 81 - 6 . 85 60 dichloromethane twice to obtain a trifluoroacetic acid salt of 
( m , 1 H ) , 7 . 24 ( d , 2H ) , 7 . 54 ( d , 2 H ) , 7 . 76 ( d , 1 H ) , 8 . 04 ( d , ( 2R , 3R ) - N - ( 2 , 6 - difluorophenethyl ) - 3 - methoxy - 2 - methyl - 3 
1 H ) , 9 . 95 ( brs , 1 H ) ( ( R ) - pyrrolidin - 2 - yl ) propanamide . 
LC - MS m / z : 773 . 5 [ M + H ] * This concentrate ( TFA salt ) was dissolved , together with 
With the exception of using the amino - protected deriva - ( 55 , 8S , 115 , 12R ) - 11 - ( ( S ) - sec - butyl ) - 5 , 8 - diisopropyl - 12 

tive of compound ( 11 - 6 ) , the same procedure as in Prepara - 65 methoxy - 4 , 10 - dimethyl - 3 , 6 , 9 - trioxo - 1 - methyl - 2 - oxa - 4 , 7 , 
tion Example 1 - 2 was repeated to obtain a concentrated TFA 10 - triazatetradecan - 14 - oic acid ( 0 . 77 g , 1 . 4 mmol ) , in 10 mL 
salt of the title compound . of dimethylformamide , and sequentially added with diethyl 
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cyanophosphate ( DEPC ) ( 0 . 23 mL , 1 . 54 mmol ) and trieth With the exception that 2 - aminoacetophenone , instead of 
ylamine ( 1 . 17 mL , 8 . 4 mmol ) at 0° C . before being stirred 2 - ( 2 , 6 - difluorophenyl ) ethanamine , was used , the same pro 
at room temperature for 15 hrs . After completion of the cedure as in Preparation Example 2 - 1 was repeated to obtain 
reaction , the solvent was removed , and the residue was the N - terminal amino - protected derivative of compound 
dissolved in 50 mL of ethylacetate and washed with 30 mL 5 ( 111 - 0 ) ; 2 . 36 g ( 81 % ) . Bom 5 ( III - 6 ) : 2 . 36 g ( 81 % ) . 
of distilled water . The organic layer was dried over anhy ' H NMR ( 400 MHz , CDC13 ) 8 0 . 71 - 1 . 04 ( m , 17 H ) , 
drous sodium sulfate , and concentrated in a vacuum . The 1 . 31 - 1 . 32 ( m , 4H ) , 1 . 77 - 1 . 81 ( m , 2 H ) , 1 . 92 - 2 . 04 ( m , 4 H ) , 

2 . 17 - 2 . 61 ( m , 4 H ) , 2 . 89 - 2 . 95 ( m , 3 H ) , 2 . 99 ( s , 3 H ) , 3 . 30 concentrate was purified by silica gel column chromatogra ( s , 3 H ) , 3 . 46 ( m , 3 H ) , 3 . 43 - 3 . 52 ( m , 1 H ) , 3 . 99 - 4 . 01 ( m , 1 phy to afford an N - terminal amino - protected derivative of H ) , 4 . 09 - 4 . 15 ( m , 1 H ) , 4 . 24 ( m , 1 H ) , 4 . 69 - 4 . 76 ( m , 6 H ) , compound ( III - 5 ) ( 0 . 96 g , 80 % ) . 5 . 09 - 5 . 23 ( m , 2 H ) , 6 . 46 - 6 . 49 ( m , 1 H ) , 7 . 12 ( m , 1 H ) , IH NMR ( 400 MHz , CDC12 ) S 0 . 75 - 1 . 06 m , 17 H ) , { m , 17 H ) , 7 . 26 - 7 . 34 ( m , 5H ) , 7 . 50 ( t , J = 7 . 6 Hz , 2 H ) , 7 . 62 ( t , J = 7 . 2 Hz , 1 . 18 - 1 . 38 ( m , 5H ) , 1 . 71 - 2 . 15 ( m , 7 H ) , 2 . 21 - 2 . 52 ( m , 4 H ) , 1H ) . 7 . 97 ( d . J = 7 . 6 Hz . 2 . H ) . 
2 . 87 - 2 . 91 ( m , 4 H ) , 2 . 99 ( s , 3H ) , 3 . 10 ( s , 3 H ) , 3 . 38 ( s , 3H ) , With the exception of using the amino - protected deriva 
3 . 43 - 3 . 51 ( m , 3 H ) , 3 . 82 ( m , 1 H ) , 4 . 09 - 4 . 15 m , 4 H ) , 4 . 69 tive of compound ( III - 6 ) , the same procedure as in Prepa 
( m , 1H ) , 5 . 12 - 5 . 23 ( m , 2H ) , 6 . 50 - 6 . 60 ( m , 2 H ) , 6 . 82 - 6 . 87 15 ration Example 2 - 1 was repeated to obtain the title com 
( m , 2 H ) , 7 . 13 - 7 . 17 ( m , 1 H ) , 7 . 30 - 7 . 34 ( m , 5 H ) pound : 1 . 89 g ( 96 % ) . 

The N - terminal amino - protected derivative of compound ' H NMR ( 400 MHz , CDC12 ) & 0 . 81 - 0 . 85 ( m , 3 H ) , 
( III - 5 ) ( 0 . 96 g , 1 . 1 mmol ) was dissolved in a mixture of 18 0 . 92 - 1 . 14 ( m , 13H ) , 1 . 25 - 1 . 43 ( m , 5 H ) , 1 . 46 - 1 . 89 ( m , 6 H ) , 
mL of t - butyl alcohol and 2 mL of water , and stirred for 3 1 . 92 - 2 . 22 ( m , 5 H ) , 2 . 33 ( s , 3 H ) , 2 . 45 - 2 . 54 ( m , 2 H ) , 2 . 74 
hrs in the presence of 10 % palladium carbon ( 0 . 1 g ) in a 20 ( d , J = 4 . 8 Hz , 1 H ) , 3 . 02 ( s , 3H ) , 3 . 32 ( s , 3H ) , 3 . 43 ( d , J = 9 . 2 
hydrogen atmosphere . After completion of the reaction , the Hz , 3 H ) , 3 . 52 - 3 . 84 ( m , 2 H ) , 3 . 92 - 4 . 06 ( m , 2 H ) , 4 . 75 - 4 . 80 
reaction mixture was filtered through a Celite filter , and ( m , 2 H ) , 4 . 94 - 5 . 23 ( m , 1H ) , 6 . 76 - 6 . 94 ( m , 1 H ) , 7 . 34 - 7 . 43 
washed several times with methanol . Then , the solvent was ( m , 4H ) , 7 . 60 ( m , 1 H ) 
removed in a vacuum to afford the title compound ( 0 . 79 g , 
99 % ) . 

' H NMR ( 400 MHz , CDC13 ) 8 0 . 78 - 0 . 98 ( m , 16 H ) , 1 . 06 
( m , 1 H ) , 1 . 16 - 1 . 27 ( m , 4 H ) , 1 . 38 ( m , 1 H ) , 1 . 65 - 1 . 76 ( m , 
6 H ) , 1 . 89 - 2 . 02 ( m , 4 H ) , 2 . 31 - 2 . 38 ( m , 5 H ) , 2 . 71 - 2 . 75 ( m , PREPARATION EXAMPLE 2 - 3 
1 H ) , 2 . 88 - 2 . 89 ( m , 2 H ) , 3 . 00 ( s , 3 H ) , 3 . 29 ( s , 3H ) , 
3 . 41 - 3 . 48 ( m , 3 H ) , 3 . 79 - 3 . 82 ( m , 1 H ) , 4 . 08 - 4 . 15 ( m , 2 H ) , Preparation of Compound ( III - 7 ) 

( III - 7 ) 

* * * 111111 

NH Hill 

4 . 72 - 4 . 86 ( m , 2 H ) , 6 . 56 ( m , 1 H ) , 6 . 79 - 6 . 85 ( m , 2 H ) , 
7 . 10 - 7 . 15 ( m , 1 H ) , 7 . 16 - 7 . 22 ( m , 1 H ) , 7 . 55 ( d , 1 H ) 

50 

PREPARATION EXAMPLE 2 - 2 

Preparation of Compound ( III - 6 ) 

( III - 6 ) 

With the exception that ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxy 
carbonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methyl 
propanic acid and 2 - amino - 1 - ( 2 - fluoro - 4 - methoxyphenyl ) 
ethanone were used respectively instead of ( 2R , 3R ) - 3 - ( ( S ) 
1 - ( t - butoxycarbonyl ) pyrrolidin - 2 - yl ) - 3 - methoxy - 2 

55 methylpropanic acid and 2 - ( 2 , 6 - difluorophenyl ) ethanamine , 
the same procedure as in Preparation Example 2 - 1 was 
repeated to afford the title compound . 0 . 18 g ( 89 % ) . 

H NMR ( 400 MHz , CDC13 ) 8 0 . 80 - 0 . 84 ( m , 3 H ) , 
60 0 . 88 - 1 . 03 ( m , 17H ) , 1 . 32 ( d , J = 7 . 2 Hz , 3 H ) , 1 . 35 - 1 . 39 ( m , 

2 H ) , 1 . 98 - 2 . 10 ( m , 4 H ) , 2 . 35 ( s , 3 H ) , 2 . 36 - 2 . 51 ( m , 3 H ) , 
2 . 74 ( m , 1 H ) , 3 . 02 ( m , 3 H ) , 3 . 29 ( s , 3 H ) , 3 . 34 ( s , 3 H ) , 3 . 45 
( s , 3H ) , 3 . 46 - 3 . 56 ( m , 1 H ) , 3 . 87 ( s , 3 H ) , 3 . 99 ( dd , J = 7 . 6 Hz , 

65 2 . 8 Hz , 1 H ) , 4 . 10 - 4 . 15 ( m , 1 H ) , 4 . 25 - 4 . 28 ( m , 1 H ) , 
4 . 58 - 4 . 64 ( m , 2 H ) , 4 . 73 - 4 . 78 ( m , 1 H ) , 6 . 67 ( m , 1 H ) , 6 . 78 
( qd , J = 10 . 4 Hz , 2 . 8 Hz , 1 H ) , 7 . 95 ( m , 1 H ) 

11111 
ZI 

| 

N 
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Preparation of Compound ( III - 8 ) 

( III - 8 ) 

11110 
" * 1111111 

N IN 

PREPARATION EXAMPLE 2 - 6 

Preparation of Compound ( III - 10 ) 

With the exception that ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxy - . 
carbonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methyl 
propanic acid and ( S ) - 2 - amino - 1 - ( 4 - fluorophenyl ) propan - 1 
one were used respectively instead of ( 2R , 3R ) - 3 - ( ( S ) - 1 - ( t 
butoxycarbonyl ) pyrrolidin - 2 - yl ) - 3 - methoxy - 2 
methylpropanic acid and 2 - ( 2 , 6 - difluorophenyeethanamine , 25 
the same procedure as in Preparation Example 2 - 1 was 
repeated to afford the title compound . 0 . 45 g ( 100 % ) . 

' H NMR ( 400 MHz , CDC1z ) 8 0 . 71 - 1 . 03 ( m , 20 H ) , 1 . 22 
( d , 3 H ) , 1 . 33 - 1 . 37 ( m , 4 H ) , 1 . 40 - 1 . 44 ( m , 3 H ) , 1 . 60 - 1 . 81 
( m , 4 H ) , 1 . 98 ( m , 2 H ) , 2 . 26 ( m , 2 H ) , 2 . 90 ( s , 3 H ) , 3 . 21 30 
( s , 3 H ) , 3 . 32 ( s , 3 H ) , 3 . 43 ( s , 3 H ) , 4 . 06 - 4 . 15 ( m , 2 H ) , 
4 . 22 - 4 . 27 ( m , 2 H ) , 4 . 64 - 4 . 69 ( m , 2 H ) , 5 . 09 - 5 . 13 ( m , 2 H ) , 
5 . 23 - 5 . 30 ( m , 2 H ) , 5 . 50 ( m , 1 H ) , 7 . 18 ( t , 2 H ) , 8 . 01 - 8 . 05 
( m , 2 H ) 

( III - 10 ) 

?? 

H 11 

35 

PREPARATION EXAMPLE 2 - 5 

NH 
30 

H N - OH 

Preparation of Compound ( III - 9 ) 
40 With the exception that ( 2R , 3R ) - 3 - ( ( 2S , 4S ) - 1 - ( t - butoxy 

carbonyl ) - 4 - ( ( t - butyldimethylsilyl ) oxy ) pyrrolidin - 2 - yl ) - 3 
methoxy - 2 - methylpropanic acid was used instead of ( 2R , ( III - 9 ) 3R ) - 3 - ( ( S ) - 1 - ( t - butoxycarbonyl ) pyrrolidin - 2 - yl ) - 3 
methoxy - 2 - methylpropanic acid , the same procedure as in 45 Preparation Example 2 - 1 was repeated to obtain a raw 
N - terminal amino - and hydroxy - protected derivative of 
compound ( III - 10 ) . 1 . 0 g ( 100 % ) . 

To a solution of this compound ( 1 . 0 g , 1 . 02 mmol ) in 10 
mL of dimethylformamide was added 1 . 0 M tetrabutylam 
monium fluoride ( 3 . 1 mL , 3 . 1 mmol ) , followed by stirring 
for 5 hrs . After completion of the reaction , the solvent was 
removed , and the residue was dissolved in 50 mL of ethy 
lacetate , and washed with a saturated sodium hydrogen 
carbonate solution and brine . The organic layer was dried 

With the exception that ( R , E ) - 2 - amino - 1 - ( 3 - methoxyphe over anhydrous sodium sulfate and concentrated in a 
nyl ) propan - 1 - one oxime was used instead of 2 - ( 2 , 6 - difluo vacuum . The concentrate was purified by silica gel column 
rophenyl ) ethanamine , the same procedure as in Preparation chromatography to afford an N - terminal amino - protected 
Example 2 - 1 was repeated to afford the title compound . 0 . 17 60 derivative of compound ( III - 10 ) ( 0 . 75 g , 84 % ) . 
g ( 94 % ) . ES - MS m / z : 874 [ M + H ] * ' H NMR ( 400 MHz , CDC1z ) 8 0 . 79 - 0 . 98 ( m , 20 H ) , 1 . 01 
( m , 4 H ) , 1 . 19 - 1 . 27 m , 4 H ) , 1 . 79 - 1 . 83 ( m , 2 H ) , 2 . 21 - 2 . 43 With the exception of using the N - terminal amino - pro 
( m , 4H ) , 2 . 77 ( m , 2 H ) , 3 . 00 ( m , 2 H ) , 3 . 29 ( s , 6 H ) , 3 . 42 ( s , tected derivative of compound ( III - 10 ) , the same procedure 
3 H ) , 3 . 99 - 4 . 14 ( m , 3 H ) , 4 . 15 - 4 . 37 ( m . 3 H ) . 4 . 70 ( m . 1 H ) . 65 as in Preparation Example 2 - 1 was repeated to afford the title 
5 . 21 - 5 . 23 ( m , 2 H ) , 5 . 36 ( m , 1 H ) , 7 . 03 ( m , 1 H ) , 7 . 15 ( m , compound . 0 . 64 g ( 100 % ) . 
2 H ) , 7 . 49 ( m , 1 H ) ES - MS m / z : 740 [ M + H ] * 
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PREPARATION EXAMPLE 2 - 7 
Preparation of Compound ( III - 11 ) 

5 

( III - 11 ) 

tography to afford an N - terminal amino - protected derivative 
of compound ( III - 11 ) ( 0 . 25 g , 25 % ) . 

LC - MS m / z : 779 . 6 [ M + H ] * 
The N - terminal amino - protected derivative of compound 

( III - 11 ) ( 0 . 25 g , 0 . 31 mmol ) was dissolved in a mixture of 
10 mL of methyl alcohol , and stirred for 16 hrs in the 
presence of 10 % palladium carbon ( 0 . 1 g ) in a hydrogen 
atmosphere . After completion of the reaction , the reaction 

10 mixture was filtered through a Celite filter , and washed 
several times with methanol . Then , the solvent was removed 
in a vacuum to afford the title compound as a white solid ( 97 
mg , 41 % ) . 
LC - MS m / z : 753 [ M + ] * , 775 [ M + Na ] 
' H NMR ( 400 MHz , CDC12 ) 80 . 72 ( t , 3 H ) , 0 . 77 - 1 . 02 ( m , 

17 H ) , 1 . 01 ( d , 3 H ) , 1 . 15 ( d , 3 H ) , 1 . 32 ( m , 1 H ) , 1 . 78 ( brd , 
2H ) , 1 . 85 - 2 . 12 ( m , 4 H ) , 2 . 18 ( S , 6 H ) , 2 . 32 - 2 . 50 ( m , 4H ) , 
3 . 30 ( s , 3H ) , 3 . 38 ( s , 6H ) , 3 . 48 ( m , 1H ) , 4 . 00 - 4 . 15 ( m , 4H ) , 

20 4 . 32 ( m , 2H ) , 4 . 85 ( m , 2H ) , 6 . 60 ( s , 1H ) , 6 . 88 ( s , 1H ) , 
6 . 99 - 7 . 06 ( m , 2H ) , 7 . 22 - 7 . 32 ( m , 2H ) 

NH 15 

0 NH , NH2 

PREPARATION EXAMPLE 2 - 8 
25 

O = NH2 
40 

Preparation of Compound ( III - 12 ) 
Under an argon stream , ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxy 

carbonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methyl 
propanic acid ( 0 . 70 g , 2 . 2 mmol ) was dissolved in 10 mL of 30 ( III - 12 ) anhydrous dimethylformamide , and added with ( 2R ) - 1 
azido - 1 - ( 4 - fluorophenyl ) propan - 2 - amine HCI ( 0 . 47 g , 2 . 4 
mmol ) . The temperature was cooled to 0° C . before benzo 
triazol - 1 - yl - oxy - tris ( dimethylamino ) phosphoniumhexafluo 
rophosphate ( 0 . 97 g , 2 . 2 mmol ) and diisopropylethylamine 35 
( 1 . 0 mL , 6 . 6 mmol ) were sequentially added to the reaction 
mixture . Stirring was continued at room temperature for 15 
hrs . After completion of the reaction , the resulting reaction - NH 
mixture was concentrated in a high vacuum , and the con 
centrate was purified by silica gel column chromatography 4 
to afford ( 2S , 4R ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( ( ( 2R ) - 1 - azido - 1 - ( 4 
fluorophenyl ) propan - 2 - yl ) amino ) - 1 - methoxy - 2 - methyl - 3 
oxopropyl ) - 4 - methoxypyrrolidine - 1 - carboxylate ( 0 . 61 g , 
56 % ) . 45 LC - MS m / z : 494 . 2 [ M + ] " , 516 . 3 [ M + Na ] * 

To a solution of this compound ( 0 . 61 g , 1 . 23 mmol ) in 10 
mL of dichloromethane was added 7 mL of trifluoroacetic 
acid , followed by stirring at 20 - 25° C . for 3 hrs . When the With the exception that ( 2R , 3R ) - 3 - ( ( 2S ) - 1 - ( t - butoxycar 
reaction was completed , the reaction solvent was removed 50 bonyl ) pyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpropanic acid 
by vacuum concentration , and the residual trifluoroacetic ( 92 mg , 0 . 32 mmol ) and ( 2R ) - 1 - azido - 1 - phenylpropan - 2 acid was completely removed by adding 5 mL of toluene 
twice , before a further reaction . amine HCI ( 68 mg , 0 . 32 mmol ) were respectively used 

This concentrate ( TFA salt ) was dissolved , together with instead of ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxycarbonyl ) - 4 
( 3R , 4S , 5S ) - 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( dimethylamino ) - 3 - methylbu - 55 methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpropanic acid 
tanamido ) - N , 3 - dimethylbutanamido ) - 3 - methoxy - 5 - methyl and ( 2R ) - 1 - azido - 1 - ( 4 - fluorophenyl ) propan - 2 - amine HCI , 
heptanoic acid ( 0 . 53 g , 1 . 23 mmol ) , in 5 mL of dimethyl - the same procedure as in Preparation Example 2 - 7 was 
formamide , and sequentially added with diethyl cyanophos repeated to afford the title compound ( 44 mg , 50 % ) . 
phate ( DEPC ) ( 0 . 20 mL , 1 . 35 mmol ) and triethylamine ( 1 . 56 
mL , 11 . 09 mmol ) at 0° C . before being stirred at room 60 MALDI - TOF MS m / z : 731 . 6 [ M + H ] * , 753 . 5 [ M + Na ] * N 
temperature for 16 hrs . When the reaction was completed , H NMR ( 400 MHz , CDC12 ) 8 0 . 81 ( t , 3 H ) , 0 . 88 - 1 . 07 ( m . 
the solvent was removed , and the residue was dissolved in 17 H ) , 1 . 18 ( d , 3 H ) , 1 . 21 ( d , 3 H ) , 1 . 47 ( m , 1 H ) , 1 . 74 ( brd , 
20 mL of ethylacetate and extracted with 1 M potassium 2H ) , 1 . 87 - 2 . 17 ( m , 3 H ) , 2 . 24 ( S , 6 H ) , 2 . 25 - 2 . 47 ( m , 4H ) , 
hydrogen sulfite , water , a saturated sodium hydrogen car - 3 . 04 ( s , 3H ) , 3 . 28 - 3 . 34 ( m , 1H ) , 3 . 31 ( s , 3H ) , 3 . 38 ( s , 3H ) , 
bonate solution , and brine . The organic layer was dried over 65 3 . 45 ( m , 1H ) , 3 . 79 ( d , 1H ) , 3 . 82 ( m , 1H ) , 4 . 05 - 4 . 12 ( m , 4H ) , 
anhydrous sodium sulfate , and concentrated in a vacuum . 4 . 24 ( m , 2H ) , 4 . 75 ( m , 2H ) , 6 . 73 ( s , 1H ) , 6 . 95 ( d , 1H ) , 
The concentrate was purified by silica gel column chroma - 7 . 24 - 7 . 35 ( m , 5H ) 
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PREPARATION EXAMPLE 2 - 9 3 - methoxy - 2 - methylpropanic acid , and ( 2R ) - 1 - azido - 1 - ( 4 
fluorophenyl ) propan - 2 - amine HCI ( 258 mg , 1 . 12 mmol ) 

Preparation of Compound ( III - 13 ) were used , the same procedure as in Preparation Example 
2 - 7 was repeated to afford the title compound ( 350 mg , 

5 71 % ) . 
LC - MS m / z : 765 . 46 [ M + ] * ( III - 13 ) 
' H NMR ( 400 MHz , CDC1z ) 8 0 . 80 ( t , 3 H ) , 0 . 90 - 1 . 09 ( m , 

17 H ) , 1 . 11 ( d , 3 H ) , 1 . 25 ( d , 3 H ) , 1 . 32 ( m , 1 H ) , 1 . 78 ( brd , 
10 2H ) , 2 . 04 - 2 . 09 ( m , 3 H ) , 2 . 23 ( S , 6 H ) , 2 . 35 - 2 . 50 ( m , 4H ) , 

3 . 03 ( s , 3H ) , 3 . 32 ( s , 3H ) , 3 . 38 ( m , 1H ) , 3 . 47 ( s , 3H ) , 
3 . 54 - 3 . 56 ( m , 2H ) , 3 . 90 ( m , 1H ) , 4 . 0 - 4 . 32 ( m , 6H ) , 4 . 75 ( m , 
2H ) , 6 . 53 ( s , 1H ) , 6 . 76 ( d , 1H ) , 6 . 99 - 7 . 04 ( m , 2H ) , 7 . 32 - 7 . 35 
( m , 2H ) 

| CNH 15 
PREPARATION EXAMPLE 2 - 11 

ri 111111 

. 

NH 15 
NH 

Preparation of Compound ( III - 15 ) 
20 

NH 

40 
With " 

( III - 15 ) 
With the exception that ( 2R , 3R ) - 3 - ( ( 2S ) - 1 - ( t - butoxycar 

bonyl ) pyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpropanic acid 25 
( 0 . 80 g , 2 . 8 mmol ) , instead of ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t 
butoxycarbonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 
methylpropanic acid , and ( 2R ) - 1 - azido - 1 - ( 4 - fluorophenyl ) o ? propan - 2 - amine HCl ( 0 . 64 g , 2 . 8 mmol ) were used , the same 
procedure as in Preparation Example 2 - 7 was repeated to 30 NH afford the title compound ( 0 . 5 g , 79 % ) . 
LC - MS m / z : 749 . 47 [ M + H ] + , 771 . 44 [ M + Nal + 
' H NMR ( 400 MHz , CDC13 ) 8 0 . 82 ( t , 3 H ) , 0 . 91 - 1 . 1 ( m , 

17 H ) , 1 . 16 ( d , 3 H ) , 1 . 20 ( d , 3 H ) , 1 . 35 ( m , 1 H ) , 1 . 78 ( brd , 
2H ) , 1 . 87 - 2 . 10 ( m , 4H ) , 2 . 24 ( S , 6 H ) , 2 . 28 - 2 . 48 ( m , 4H ) , 35 
3 . 03 ( s , 3H ) , 3 . 28 - 3 . 34 ( m , 1H ) , 3 . 31 ( s , 3H ) , 3 . 38 ( s , 3H ) , 
3 . 48 ( m , 1H ) , 3 . 82 ( d , 1H ) , 4 . 03 - 4 . 10 ( m , 4H ) , 4 . 22 ( m , 2H ) , 
4 . 77 ( m , 2H ) , 6 . 56 ( d , 1H ) , 6 . 86 ( s , 1H ) , 6 . 99 - 7 . 07 ( m , 2H ) , 
7 . 23 - 7 . 35 ( m , 2H ) 

PREPARATION EXAMPLE 2 - 10 With the exception that ( 2R , 3R ) - 3 - ( ( 2S ) - 1 - ( t - butoxycar 
bonyl ) pyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpropanic acid 

Preparation of Compound ( III - 14 ) ( 0 . 17 g , 0 . 58 mmol ) and ( 2R ) - 1 - phthalimido - 1 - ( 4 - methoxy 
phenyl ) propan - 2 - amine HC1 ( 0 . 2 g , 0 . 58 mmol ) were used 

45 respectively instead of ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxycar 
bonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpro 

( III - 14 ) panic acid and ( 2R ) - 1 - azido - 1 - ( 4 - fluorophenyl ) propan - 2 
amine HCI , the same procedure as in Preparation Example 

?? 2 - 7 was repeated to afford an amino - protected derivative of 
50 compound ( III - 15 ) ( 0 . 34 g , 94 % ) . 

LC - MS m / z : 891 . 62 [ M ] * 
To a solution of the amino - protected derivative of com 

pound ( III - 15 ) ( 0 . 34 g , 0 . 38 mmol ) in 10 mL of ethanol was 
added 1 mL of hydrazine hydrate , followed by stirring at 

55 
NH , room temperature for 16 hrs . After completion of the reac 

tion , the solvent was removed in a vacuum . The residue was 
purified by silica gel column chromatography to afford the 
title compound as a white solid ( 0 . 11 g , 38 % ) . 
LC - MS m / z : 761 . 56 [ M * ] * , 783 . 60 [ M + Na ] * 
1H NMR ( 400 MHz , CDC12 ) 8 0 . 80 ( m , 3H ) , 0 . 88 - 1 . 07 

( m , 18H ) , 1 . 19 ( d , 3 H ) , 1 . 15 m , 1H ) , 1 . 22 ( m , 1 H ) , 1 . 25 
( d , 3H ) , 1 . 70 - 1 . 90 ( m , 4H ) , 2 . 07 ( S , 6 H ) , 2 . 26 ( s , 3H ) , 

With the exception that ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxy 2 . 28 - 2 . 48 ( m , 4H ) , 3 . 06 ( s , 3H ) , 3 . 32 ( s , 3H ) , 3 . 38 ( m , 1H ) , 
carbonyl ) - 4 - hydroxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methyl - 65 3 . 43 ( s , 3H ) , 3 . 50 ( m , 1H ) , 3 . 76 ( m , 1H ) , 3 . 80 ( s , 3H ) , 3 . 78 
propanic acid ( 340 mg , 1 . 12 mmol ) , instead of ( 2R , 3R ) - 3 - ( d , 1H ) , 3 . 90 - 4 . 25 ( m , 4H ) , 4 . 54 ( m , 2H ) , 6 . 89 ( d , 2H ) , 7 . 35 
( ( 2S , 4R ) - 1 - ( t - butoxycarbonyl ) - 4 - methoxypyrrolidin - 2 - yl ) ( d , 2H ) 

Z . 

> I 0 

NH 
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PREPARATION EXAMPLE 2 - 12 
80 

PREPARATION EXAMPLE 2 - 13 
Preparation of Compound ( III - 17 ) 

Preparation of Compound ( III - 16 ) 
5 

( III - 17 ) 
( III - 16 ) OH 

10 

In 
ANH 15 NH NH NH2 NH 

NH2 

20 

25 With the exception that ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxy 
With the exception that ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxy - carbonyl ) - 4 - hydroxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methyl 

carbonyl ) - 4 - hydroxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methyl propanic acid ( 1 . 43 g , 4 . 7 mmol ) and 2 - phthalimido - 2 - p 
propanic acid ( 0 . 36 g , 1 . 17 mmol ) and ( 2R ) - 1 - phthalimido tolyl ) ethylamine HC1 ( 1 . 65 g , 5 . 2 mmol ) were used 
1 - ( 4 - methoxyphenyl ) propan - 2 - amine HC1 ( 0 . 41 g , 1 . 17 respectively instead of ( 2R , 3R ) - 3 - ( ( 2S , 4R ) - 1 - ( t - butoxycar 
mmol ) were used respectively instead of ( 2R . 3R ) - 3 - ( ( 2S , 30 bonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 - methoxy - 2 - methylpro 
4R ) - 1 - ( t - butoxycarbonyl ) - 4 - methoxypyrrolidin - 2 - yl ) - 3 panic acid and ( 2R ) - 1 - azido - 1 - ( 4 - fluorophenyl ) propan - 2 

amine HC1 , the same procedure as in Preparation Example methoxy - 2 - methylpropanic acid and ( 2R ) - 1 - azido - 1 - ( 4 2 - 7 was repeated to afford an amino - protected derivative of fluorophenyl ) propan - 2 - amine HCl , the same procedure as in compound ( III - 17 ) ( 2 . 35 g , 78 % ) . Preparation Example 2 - 7 was repeated to afford an amino LC - MS m / z : 878 [ M + 11 + 
protected derivative of compound ( III - 16 ) ( 0 . 59 g , 74 % ) . With the exception of using the amino - protected deriva 
LC - MS m / z : 907 . 54 [ M ] * tive of compound ( III - 7 ) ( 2 . 08 g , 2 . 37 mmol ) , the same 

procedure as in Preparation Example 2 - 11 was repeated to 
With the exception of using the amino - protected deriva afford the title compound as a white solid ( 1 . 7 g , 94 % ) . 

tive of compound ( III - 16 ) ( 0 . 59 g , 0 . 65 mmol ) , the same LC - MS m / z : 748 [ M + 1 ] + 
procedure as in Preparation Example 2 - 11 was repeated to 40 H NMR ( 400 MHz , CDC13 ) 8 0 . 79 - 0 . 84 ( m , 3H ) , 0 . 91 
afford the title compound as a white solid ( 0 . 19 g , 38 % ) . 1 . 03 ( m , 19H ) , 1 . 24 - 1 . 29 ( m , 4H ) , 1 . 29 - 1 . 40 ( m , 1H ) , 

LC - MS m / z : 777 . 42 [ M + ] * , 799 . 39 [ M + Na ] + 1 . 90 - 2 . 14 ( m , 4H ) , 2 . 25 ( s , 6H ) , 2 . 32 ( s , 3H ) , 2 . 38 - 2 . 48 ( m , 
3H ) , 3 . 03 ( s , 3H ) , 3 . 14 ( brd , 1H ) , 3 . 24 - 3 . 30 ( m , 1H ) , 3 . 32 ( s , 

IH NMR ( 400 MHz , CDC12 ) S 0 . 79 - 0 . 859 ( m , 3H ) , 3H ) , 3 . 38 - 3 . 43 ( m , 1H ) , 3 . 48 ( s , 3H ) , 3 . 54 - 3 . 62 ( m , 3H ) , 
0 . 86 - 1 . 06 ( m , 17H ) , 1 . 13 ( d , 3H ) , 1 . 24 - 1 . 40 ( m , 6H ) , 1 . 62 - 45 4 . 04 - 4 . 18 ( m , 3H ) , 4 . 24 - 4 . 34 ( m , 2H ) , 4 . 77 - 4 . 90 ( m , 2H ) , 
1 . 84 ( m , 2H ) , 1 . 97 - 2 . 41 ( m , 3H ) , 2 . 20 - 2 . 32 ( m , 7H ) , 2 . 36 - 6 . 37 ( m , 1H ) , 7 . 14 - 7 . 28 m , 4H ) 
2 . 54 ( m , 4H ) , 3 . 06 ( s , 3H ) , 3 . 31 ( s , 3H ) , 3 . 46 ( t , 1H ) , 3 . 50 
( s , 3H ) , 3 . 56 ( brs , 1H ) , 3 . 62 ( m , 1H ) , 3 . 67 ( m , 1H ) , 3 . 72 - 3 . 77 PREPARATION EXAMPLE 2 - 14 
( m , 1H ) , 3 . 80 ( s , 3H ) , 3 . 97 - 4 . 28 ( m , 4H ) , 4 . 30 ( m , 1H ) , 4 . 68 
( m , 1H ) , 4 . 72 - 4 . 83 ( m , 1H ) , 6 . 89 ( d , 2H ) , 7 . 33 ( d , 2H ) Preparation of Compound ( III - 18 ) 

( III - 18 ) 
?? 

* * * 111111 

F 

NH 
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Under an argon stream , ( 2R , 3R ) - 3 - ( ( 2S , 4S ) - 1 - ( t - butoxy - 1 > ethylacetate ) to afford a hydroxy - protected derivative of 
carbonyl ) - 4 - ( ( t - butyldimethylsilyl ) oxy ) pyrrolidin - 2 - yl ) - 3 - compound ( III - 18 ) ( 1 . 14 g , 84 % ) . 
methoxy - 2 - methylpropanic acid ( 0 . 92 g , 2 . 2 mmol ) was ' H NMR ( 400 MHz , CDC12 ) & 0 . 04 ( s , 6 H ) , 0 . 81 - 1 . 06 ( m , 
dissolved in 10 mL of anhydrous dimethylformamide , and 19 H ) , 1 . 19 ( m , 3 H ) , 1 . 46 ( m , 2 H ) , 1 . 65 ( m , 2 H ) , 1 . 97 - 2 . 17 
added with 2 - ( 2 , 6 - difluorophenyl ) ethanamine ( 0 . 38 g , 2 . 4 ( m , 3 H ) , 2 . 44 - 2 . 46 ( m , 3 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 2 . 81 - 2 . 89 

( m , 1 H ) , 2 . 91 - 2 . 94 ( m , 2 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 3 . 04 ( s , mmol ) . The temperature was cooled to 0° C . before benzo 3H ) , 3 . 26 - 3 . 33 ( m , 2 H ) , 3 . 37 ( s , 3 H ) , 3 . 74 ( m , 2 H ) , triazol - 1 - yl - oxy - tris ( dimethylamino ) phosphoniumhexafluo 4 . 28 - 4 . 31 ( m , 2H ) , 4 . 75 - 4 . 82 ( m , 2 H ) , 6 . 18 ( m , 1 H ) , 
rophosphate ( 0 . 97 g , 2 . 2 mmol ) and diisopropylethylamine 6 . 84 - 6 . 89 ( m , 2 H ) , 7 . 15 - 7 . 19 ( m , 1 H ) , 7 . 58 ( d , 1 H ) 
( 1 . 0 mL , 6 . 6 mmol ) were sequentially added to the reaction A solution of the hydroxy - protected derivative of com 
mixture . Stirring was continued at room temperature for 15 pound ( III - 18 ) ( 1 . 14 g , 1 . 31 mmol ) in 95 mL of tetrahydro 
hrs . After completion of the reaction , the resulting reaction furan was stirred , together with 1 . 0 M tetrabutylammonium 
mixture was concentrated in a high vacuum , and the con fluoride ( 4 . 9 mL , 4 . 09 mmol ) , for 5 hrs , followed by 
centrate was purified by silica gel column chromatography 15 terminating the reaction with a saturated aqueous ammo 
to afford ( 2S , 4S ) - t - butyl 4 - ( ( t - butyldimethylsilyl ) oxy ) - 2 nium chloride solution . Extraction with 450 mL of ethylac 
( 1R , 2R ) - 3 - ( ( 2 , 6 - difluorophenethyl ) amino ) - 1 - methoxy - 2 etate and 300 mL of water was conducted before vacuum methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxylate ( 0 . 87 g , concentration . The concentrate was purified by silica gel 
70 . 9 % ) . 20 column chromatography ( dichloromethane : methanol = 9 : 1 ) To a solution of this compound ( 0 . 87 g , 1 . 56 mmol ) in 10 to afford the title compound ( 0 . 45 g , 45 % ) . mL of dichloromethane was added 7 mL of trifluoroacetic °H NMR ( 400 MHz , CDC1z ) 8 0 . 79 - 1 . 05 ( m , 19 H ) , 1 . 26 
acid , followed by stirring at 20 - 25° C . for 3 hrs . When the ( m . 3 H ) . 1 . 45 ( m . 2 H ) , 1 . 66 ( m , 2 H ) , 1 . 97 - 2 . 17 ( m , 3 H ) , 
reaction was completed , the reaction solvent was removed 25 2 . 44 - 2 . 46 ( m , 3 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 2 . 81 - 2 . 89 ( m , 1 H ) , 
by vacuum concentration , and the residual trifluoroacetic 2 . 91 - 2 . 94 ( m , 2 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 3 . 04 ( s , 3 H ) , 

3 . 26 - 3 . 33 ( m , 2 H ) , 3 . 37 ( s , 3H ) , 3 . 74 ( m , 2 H ) , 4 . 28 - 4 . 31 acid was completely removed by adding 5 mL of toluene ( m , 2H ) , 4 . 75 - 4 . 82 ( m , 2H ) , 6 . 18 ( m , 1 H ) , 6 . 84 - 6 . 89 ( m , 
twice , before a further reaction . 2 H ) , 7 . 15 - 7 . 19 ( m , 1 H ) , 7 . 58 ( d , 1 H ) 

This concentrate ( TFA salt ) was dissolved , together with 30 LC - MS m / z : 754 [ M + ] * 
( 3R , 4S , 5S ) - 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( dimethylamino ) - 3 - methylbu 
tanamido ) - N , 3 - dimethylbutanamido ) - 3 - methoxy - 5 - methyl 
heptanoic acid ( 0 . 67 g , 1 . 56 mmol ) , in 5 mL of dimethyl 
formamide , and sequentially added with diethyl 25 PREPARATION EXAMPLE 2 - 15 cyanophosphate ( DEPC ) ( 0 . 26 mL , 1 . 56 mmol ) and trieth 
ylamine ( 1 . 09 mL , 7 . 82 mmol ) at room temperature before Preparation of Compound ( III - 19 ) 

( III - 19 ) 
OH 

* * * till 

O 
F 

111111 

being stirred at room temperature for 16 hrs . After comple - With the exception that ( 2S , 4S ) - t - butyl 4 - ( ( t - butyldimeth 
tion of the reaction , the solvent was removed , and the 60 ylsilyl ) oxy ) - 2 - ( ( 1R , 2R ) - 3 - ( ( ( S ) - 1 - ( 4 - fluorophenyl ) - 1 - oxo 
residue was dissolved in 20 mL of ethylacetate and extracted propan - 2 - yl ) amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) pyr 
with 1 M potassium hydrogen sulfite , water , a saturated rolidine - 1 - carboxylate ( 0 . 44 g , 0 . 78 mmol ) , obtained by 
sodium hydrogen carbonate solution , and brine . The organic using ( S ) - 2 - amino - 1 - ( 4 - fluorophenyl ) propan - 1 - one instead 

of 2 - ( 2 , 6 - difluorophenyl ) ethanamine , was used , the same layer was dried over anhydrous sodium sulfate and concen - 65 concen - 65 procedure as in Preparation Example 2 - 14 was repeated to 
trated in a vacuum . The concentrate was purified by silica afford the title compound . 0 . 34 g ( 58 % ) . 
gel column chromatography ( ethylacetate : hexane = 2 : LC - MS m / z : 764 [ M + ] * 
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PREPARATION EXAMPLE 2 - 16 
Preparation of Compound ( III - 20 ) 

( III - 20 ) 
NH2 

* * * 

| | 

IZ 

20 

With the exception that ( 2S , 4S ) - t - butyl 4 - azido - 2 - ( ( 1R , 
2R ) - 3 - ( ( 2 , 6 - difluorophenethyl ) amino ) - 1 - methoxy - 2 
methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxylate ( 0 . 33 g , 0 . 71 
mmol ) was used instead of ( 2S , 4S ) - t - butyl 4 - ( ( t - butyldim - 20 
ethylsilyl ) oxy ) - 2 - ( ( 1R 2R ) - 3 - ( ( 2 , 6 - difluorophenethyl ) 
amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 
carboxylate , the same procedure as in Preparation Example 
2 - 14 was repeated to afford an amino - protected derivative of 
compound ( III - 20 ) ( 0 . 42 g , 76 % ) . 

' H NMR ( 400 MHz , CDC1z ) 8 0 . 79 - 1 . 07 ( m , 15 H ) , 1 . 20 
( d , 2 H ) , 1 . 99 - 2 . 11 ( m , 4 H ) , 2 . 18 - 2 . 28 ( m , 5 H ) , 2 . 33 - 2 . 45 
( m , 4 H ) , 2 . 90 - 3 . 27 ( m , 6 H ) , 3 . 32 - 3 . 42 ( m , 6 H ) , 3 . 47 - 3 . 54 
( m , 2 H ) , 3 . 75 - 3 . 78 m , 1 H ) , 3 . 85 - 3 . 98 ( m , 2H ) , 4 . 19 - 4 . 21 
( m , 1 H ) , 4 . 39 - 4 . 44 ( m , 1 H ) , 4 . 46 - 4 . 80 ( m , 1 H ) , 4 . 87 - 4 . 90 30 
( m , 1 H ) , 6 . 17 ( m , 1H ) , 6 . 84 - 6 . 95 ( m , 2 H ) , 7 . 14 - 7 . 26 ( m , 1 
H ) 

The N - terminal amino - protected derivative of compound 
( III - 20 ) ( 0 . 24 g , 0 . 31 mmol ) was dissolved in 10 mL of 
methyl alcohol , and stirred for 14 hrs in the presence of 10 % 
palladium carbon ( 15 mg ) in a hydrogen atmosphere . After 
completion of the reaction , the reaction mixture was filtered 
through a Celite filter , and washed several times with 
methanol . Then , the solvent was removed in a vacuum to 
afford the title compound ( 0 . 23 g , 99 % ) . 

' H NMR ( 400 MHz , CDC13 ) 8 0 . 79 - 1 . 03 ( m , 14 H ) , 
1 . 21 - 1 . 22 ( m , 5H ) , 2 . 06 - 2 . 45 ( m , 6 H ) , 2 . 89 - 3 . 02 ( m , 4 H ) , 
3 . 30 - 3 . 44 ( m , 5 H ) , 3 . 47 - 3 . 52 ( m , 2 H ) , 3 . 67 - 3 . 69 ( m , 1 H ) , 
3 . 71 - 4 . 39 ( m , 3 H ) , 4 . 78 - 4 . 80 ( m , 1 H ) , 6 . 17 ( m , 1 H ) , . . 
6 . 84 - 6 . 95 ( m , 2H ) , 7 . 14 - 7 . 26 ( m , 1 H ) 
LC - MS m / z : 753 [ M + ] * , 775 [ M + Na ] * 

40 

45 

PREPARATION EXAMPLE 2 - 17 
50 Preparation of Compound ( III - 21 ) 

( III - 21 ) 

* * 111111 

III 

NH 
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With the exception that ( 2S , 4S ) - t - butyl 4 - ( benzyl ( methyl ) mido ) - 3 - methoxy - 5 - methylheptanoate ( 1 . 33 g , 2 . 73 mmol ) 
amino ) - 2 - ( ( 1R , 2R ) - 3 - ( ( 2 , 6 - difluorophenethyl ) amino ) - 1 in 30 mL of dichloromethane was dropwise added 10 mL of 
methoxy - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxylate trifluoroacetic acid , followed by stirring at 20 - 25° C . for 3 
( 0 . 13 g , 0 . 24 mmol ) was used instead of ( 2S , 4S ) - t - butyl hrs . When the reaction was completed , the reaction was 
4 - ( ( t - butyldimethylsilyl ) oxy ) - 2 - ( 1R 2R ) - 3 - ( ( 2 , 6 - difluoro - 5 removed by vacuum concentration , and the trifluoroacetic 
phenethyl ) amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) pyrro acid was completely removed by adding 5 ml of toluene 
lidine - 1 - carboxylate , the same procedure as in Preparation twice , before a further reaction . 
Example 2 - 14 was repeated to afford an amino - protected Both the concentrates ( TFA salts ) were dissolved in 60 
derivative of compound ( III - 21 ) ( 0 . 13 g , 64 % ) . mL of dichloromethane , and sequentially added with diethyl 
LC - MS m / z : 857 . 5 [ M + ] * 10 cyanophosphate ( DEPC ) ( 0 . 52 mL , 3 . 28 mmol ) and trieth The N - terminal amino - protected derivative of compound ylamine ( 3 . 8 mL , 27 . 32 mmol ) at 0° C . before being stirred ( III - 21 ) ( 0 . 13 g , 0 . 15 mmol ) was dissolved in 10 mL of 

methyl alcohol , and stirred for 12 hrs in the presence of 10 % at room temperature for 16 hrs . After completion of the 
palladium hydroxide ( 66 mg ) under a hydrogen pressure ( 55 reaction , the solvent was removed , and the residue was 
psi ) . After completion of the reaction , the reaction mixture dissolved in 50 mL of ethylacetate and extracted with 1 M 
was filtered through a Celite filter , and washed several times 15 potassium hydrogen sulfite , water , a saturated sodium 
with methanol . Then , the solvent was removed in a vacuum hydrogen carbonate solution , and brine . The organic layer 
to afford the title compound ( 115 mg , 100 % ) . was dried over anhydrous sodium sulfate , and concentrated LC - MS m / z 767 . 6 [ M + ] 7 , 789 . 4 [ M + Na ] + in a vacuum . The concentrate was purified by silica gel 

column chromatography ( ethylacetate : hexane = 2 : 1 - ethyl 
acetate ) to afford the title compound . ( 1 . 3 g , 60 % ) . 

PREPARATION EXAMPLE 2 - 18 ' H NMR ( 400 MHz , CDC13 ) 0 . 78 - 0 . 88 ( m , 3 H ) , 
0 . 91 - 1 . 07 ( m , 17 H ) , 1 . 31 - 1 . 37 ( m , 5 H ) , 1 . 99 - 2 . 11 ( m , 3 H ) , 

Preparation of Compound ( III - 22 ) 2 . 28 ( s , 6 H ) , 2 . 43 - 2 . 62 ( m , 6 H ) , 3 . 06 ( s , 3H ) , 3 . 11 - 3 . 16 ( m , 

209 

( III - 22 ) 
OH 

INTR 

N 

To a solution of ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( ( 2 - ( 3 - 40 2 H ) , 3 . 34 ( s , 3H ) , 3 . 56 ( s , 3H ) , 3 . 57 - 3 . 65 ( m , 2 H ) , 3 . 97 ( s , 
fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 3H ) , 4 . 08 - 4 . 09 ( brs , 1H ) , 4 . 18 - 4 . 2 ( d , 1H ) , 4 . 3 ( brs , 1H ) , 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 - carboxylate 4 . 39 - 4 . 42 ( d , 2 H ) , 4 . 7 - 4 . 72 ( t , 2H ) , 4 . 76 - 4 . 8 ( m , 2H ) , 
( 1 . 28 g , 2 . 73 mmol ) in 30 mL of dichloromethane was 4 . 85 - 4 . 91 ( brs , 1H ) , 7 . 03 - 7 . 1 ( m , 1H ) , 7 . 69 - 7 . 78 ( m , 2H ) 
dropwise added 10 mL of trifluoroacetic acid , followed by LC - MS m / z : 780 . 8 [ M + H ] * , 802 . 8 [ M + Na ] * 
stirring at 20 - 25° C . for 3 hrs . When the reaction was 
completed , the reaction solvent was removed by vacuum 
concentration , and trifluoroacetic acid was completely 
removed by adding 5 ml of toluene twice , before a further 
reaction . PREPARATION EXAMPLE 2 - 19 

To a solution of ( 3R , 4S , 5S ) - t - butyl 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( dim - 30 
ethylamino ) - 3 - methylbutanamido ) - N , 3 - dimethylbutana Preparation of Compound ( III - 23 ) 

( III - 23 ) 
OH 

* * 0101011 H IlIllll esa 
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With the exception that ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( 2 6H ) , 2 . 89 ( s , 1H ) , 3 . 02 ( s , 3H ) , 3 . 07 - 3 . 17 ( m , 2H ) , 3 . 32 ( s , 

( 2 , 4 - dimethylphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 3H ) , 3 . 52 ( s , 3H ) , 3 . 51 - 3 . 61 ( m , 2H ) , 4 . 11 - 4 . 12 ( brs , 1H ) , 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 - carboxylate 4 . 16 - 4 . 18 ( d , 1H ) , 4 . 30 ( m , 1H ) , 4 . 37 - 4 . 4 ( d , 1H ) , 4 . 64 - 4 . 66 
was used instead of ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( ( 2 - ( 3 - ( t , 2H ) , 4 . 69 - 4 . 74 ( m , 2H ) , 6 . 90 ( t , 1H ) , 7 . 09 - 7 . 11 ( m , 2H ) , 
fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 - 5 7 . 66 - 7 . 68 ( d , 2H ) 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 - carboxylate , LC - MS m / z : 760 . 6 [ M + H ] * , 782 . 6 [ M + Na ] " 
the same procedure as in Preparation Example 2 - 18 was 
repeated to afford the title compound ( 3 . 2 g , 89 % ) . 

H NMR ( 400 MHz , CDC1z ) : 0 . 79 - 0 . 85 ( m , 3 H ) , 
0 . 91 - 1 . 13 ( m , 14 H ) , 1 . 15 - 1 . 19 ( m , 3H ) , 1 . 35 - 1 . 38 ( m , 5 H ) , 1 PREPARATION EXAMPLE 2 - 20 
2 . 00 - 2 . 10 ( m , 3 H ) , 2 . 18 - 2 . 24 ( m , 3H ) , 2 . 37 ( s , 3 H ) , 
2 . 39 - 2 . 48 ( m , 1H ) , 2 . 53 ( s , 3H ) , 2 . 55 - 2 . 62 ( m , 1H ) , 2 . 87 ( s , Preparation of Compound ( III - 24 ) 

( III - 24 ) 
OH 

Arbread 
With the exception that ( 2S , 4S ) - t - butyl 4 - hydroxy - 2 - ( 1R , 

2R ) - 1 - methoxy - 3 - ( 2 - ( 6 - methoxynaphthalen - 2 - yl ) - 2 - oxo 
ethyl ) amino ) - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxy 
late was used instead of ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( ( 2 
( 3 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 
methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 
carboxylate , the same procedure as in Preparation Example 
2 - 18 was repeated to afford the title compound ( 0 . 17 g , 
67 . 5 % ) . 

40 H NMR ( 400 MHz , CDC1z ) 8 0 . 75 - 0 . 82 ( m , 3H ) , 0 . 85 
1 . 07 ( m , 17H ) , 1 . 26 - 1 . 40 ( m , 5H ) , 1 . 98 - 2 . 10 ( m , 6H ) , 
2 . 39 - 2 . 48 ( m , 3H ) , 2 . 58 - 2 . 64 ( m , 1H ) , 3 . 01 ( s , 3H ) , 3 . 34 ( s , 
3H ) , 3 . 52 - 3 . 73 ( m , 2H ) , 3 . 57 ( s , 3H ) , 4 . 12 ( brs , 1H ) , 
4 . 19 - 4 . 21 ( d , 1H ) , 4 . 25 - 4 . 31 ( brs , 1H ) , 4 . 41 - 4 . 44 ( d , 1H ) , 

45 4 . 75 - 4 . 83 ( m , 2H ) , 4 . 87 - 4 . 94 ( m , 3H ) , 6 . 91 - 6 . 94 ( t , 2H ) , 
7 . 17 ( s , 1H ) , 7 . 22 - 7 . 24 ( d , 1H ) , 7 . 78 - 7 . 92 ( m , 2H ) , 7 . 96 - 7 . 98 
( d , 1H ) , 8 . 42 ( s , 1H ) 
| LC - MS m / z : 812 . 7 [ M + H ] * , 834 . 7 [ M + Na ] 

50 PREPARATION EXAMPLE 2 - 21 
Preparation of Compound ( III - 25 ) 

( III - 25 ) 
NE 

IZ 
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With the exception that ( 2S , 4S ) - t - butyl - 4 - azido - 2 ( ( 1R , ' H NMR ( 400 MHz , CDC1z ) 8 0 . 79 - 0 . 82 ( t , 3 H ) , 0 . 88 
2R ) - 3 - ( ( 2 - ( 3 , 4 - dimethoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - 1 . 02 ( m , 17 H ) , 1 . 23 - 1 . 28 m , 1 H ) , 1 . 31 - 1 . 34 ( m , 3 H ) , 
methoxy - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxylate 1 . 96 - 2 . 12 ( m , 2 H ) , 2 . 25 - 2 . 28 m , 6 H ) , 2 . 36 - 2 . 52 ( m , 2 H ) , 
( 0 . 39 g , 0 . 77 mmol ) was used instead of ( 2S , 4S ) - t - butyl 2 . 56 - 2 . 65 m , 1 H ) , 2 . 98 - 3 . 03 ( m , 3 H ) , 3 . 25 - 3 . 33 ( m , 5 H ) , 
2 - ( ( 1R 2R ) - 3 - ( 2 - ( 3 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) 5 3 . 47 - 3 . 49 ( m , 1 H ) , 3 . 51 - 3 . 57 ( m , 3 H ) , 3 . 72 - 3 . 73 ( m , 1 H ) . 

3 . 83 - 3 . 96 ( d , 6 H ) , 4 . 09 - 4 . 16 ( m , 2H ) , 4 . 18 - 4 . 24 ( m , 2H ) , amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyr 
rolidine - 1 - carboxylate , the same procedure as in Preparation 4 . 25 - 4 . 36 ( m , 1 H ) , 4 . 68 - 4 . 69 ( m , 1 H ) , 4 . 74 - 4 . 88 m , 2 H ) , 

4 . 82 - 4 . 88 ( m , 1 H ) , 6 . 91 - 6 . 93 ( d , 1 H ) , 7 . 50 ( s , 1 H ) , Example 2 - 18 was repeated to afford an amino - protected 7 . 60 - 7 . 63 ( d , 1 H ) derivative of compound ( III - 25 ) ( 0 . 56 g , 89 % ) . 
LC - MS m / z : 817 . 5 [ M + H ] " , 839 . 5 [ M + Nal + 
With the exception of using the amino - protected deriva 

tive of compound ( III - 25 ) , the same procedure as in Prepa PREPARATION EXAMPLE 2 - 22 
ration Example 2 - 16 was repeated to afford the title com 
pound ( 0 . 38 g , 69 % ) . Preparation of Compound ( III - 26 ) 

( III - 26 ) 
NH2 

10 

* * * 110111 

Sutra 8 
With the exception that ( 2S , 4S ) - t - butyl - 4 - azido - 2 - ( ( IR , 

2R ) - 1 - methoxy - 2 - methyl - 3 - ( 2 - ( naphthalen - 2 - yl ) - 2 - oxo 
ethyl ) amino - 3 - oxopropyl ) pyrrolidine - 1 - carboxylate ( 0 . 40 g , 

30 0 . 81 mmol ) was used instead of ( 2S , 4S ) - t - butyl 2 - ( ( 1R 2R ) 
3 - ( 2 - ( 3 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 
methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 
carboxylate , the same procedure as in Preparation Example 
2 - 18 was repeated to afford an amino - protected derivative of 

as compound ( III - 26 ) ( 0 . 60 g , 92 % ) . 
LC - MS m / z : 807 . 5 [ M + H ] " , 829 . 5 [ M + Nal + 
With the exception of using the amino - protected deriva 

tive of compound ( III - 26 ) , the same procedure as in Prepa 
ration Example 2 - 16 was repeated to afford the title com 
pound ( 0 . 28 g , 48 % ) . 

' H NMR ( 400 MHz , CDC1z ) 8 0 . 78 - 0 . 82 ( t , 3 H ) , 0 . 87 
1 . 01 ( m , 17 H ) , 1 . 22 - 1 . 28 m , 1 H ) , 1 . 33 - 1 . 34 ( m , 3 H ) , 
1 . 80 - 2 . 12 ( m , 2 H ) , 2 . 24 - 2 . 28 ( m , 6 H ) , 2 . 38 - 2 . 50 ( m , 2 H ) , 
2 . 58 - 2 . 68 ( m , 1 H ) , 2 . 95 - 3 . 05 ( m , 3 H ) , 3 . 06 - 3 . 13 ( m , 1 H ) , 
3 . 20 - 3 . 23 ( m , 1 H ) , 3 . 28 - 3 . 40 ( m , 3 H ) , 3 . 43 - 3 . 45 ( m , 1 H ) , 
3 . 48 - 3 . 59 ( m , 3 H ) , 3 . 60 - 3 . 67 ( m , 1 H ) , 3 . 72 - 3 . 75 ( m , 1 H ) , 
4 . 04 - 4 . 17 ( m , 2 H ) , 2 . 20 - 2 . 30 ( m , 1 H ) , 4 . 32 - 4 . 36 ( m , 1 H ) , 
4 . 73 - 4 . 81 ( m , 2H ) , 4 . 85 - 4 . 86 m , 1 H ) , 4 . 96 - 5 . 02 ( m , 1 H ) , 
7 . 57 - 7 . 65 ( m , 2 H ) , 7 . 88 - 8 . 01 ( m , 4 H ) , 8 . 51 ( s , 1 H ) 

40 

50 PREPARATION EXAMPLE 2 - 23 
Preparation of Compound ( III - 27 ) 

( III - 27 ) 

W 
IZ 
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With the exception that ( 2S , 4S ) - t - butyl - 4 - azido - 2 - ( 1R purified by silica gel column chromatography ( ethylacetate : 

2R ) - 1 - methoxy - 3 - ( ( 2 - ( 3 - methoxyphenyl ) - 2 - oxoethyl ) hexane = 2 : 1 - ethylacetate ) to afford a hydroxy - protected 
amino ) - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxylate compound ( 1 . 14 g , 84 % ) . 
( 0 . 30 g , 0 . 63 mmol ) was used instead of ( 2S , 4S ) - t - butyl H NMR ( 400 MHz , CDC12 ) 8 0 . 04 ( s , 6 H ) , 0 . 81 - 1 . 06 ( m , 
2 - ( ( 1R , 2R ) - 3 - ( ( 2 - ( 3 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) 5 19 H ) . 1 . 19 ( m . 3 H ) . 1 . 46 ( m , 2H ) . 1 . 65 ( m . 2H ) , 1 . 97 - 2 . 17 
amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyr ( m , 3 H ) , 2 . 44 - 2 . 46 ( m , 3 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 2 . 81 - 2 . 89 rolidine - 1 - carboxylate , the same procedure as in Preparation ( m , 1 H ) , 2 . 91 - 2 . 94 ( m , 2 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) 3 . 04 ( s , 3 Example 2 - 18 was repeated to afford an amino - protected 
derivative of compound ( III - 27 ) ( 0 . 50 g , 100 % ) . H ) , 3 . 26 - 3 . 33 ( m , 2 H ) , 3 . 37 ( s , 3 H ) , 3 . 74 ( m , 2 H ) , 
LC - MS m / z : 787 . 4 [ M + H ] * , 809 . 5 [ M + Na ] * 4 . 28 - 4 . 31 ( m , 2 H ) , 4 . 75 - 4 . 82 ( m , 2 H ) , 6 . 18 ( m , 1 H ) , 
With the exception of using the amino - protected com - " 6 . 84 - 6 . 89 ( m , 2 H ) , 7 . 15 - 7 . 19 ( m , 1 H ) , 7 . 58 ( d , 1 H ) 

pound of compound ( III - 27 ) , the same procedure as in A solution of the hydroxy - protected derivative of com 
Preparation Example 2 - 16 was repeated to afford the title pound ( 1 . 14 g , 1 . 31 mmol ) in 95 mL of tetrahydrofuran was 
compound ( 0 . 23 g , 48 % ) . stirred , together with 1 . 0 M tetrabutylammonium fluoride 

' H NMR ( 400 MHz , CDC1z ) 8 0 . 78 - 0 . 82 ( t , 3 H ) , 0 . 88 ( 4 . 9 mL , 4 . 09 mmol ) , for 5 hrs , followed by terminating the 1 . 02 ( m , 17 H ) , 1 . 25 - 1 . 29 ( m , 3 H ) , 2 . 07 - 2 . 09 ( m , 2 H ) , 15 reaction with a saturated aqueous ammonium chloride solu 2 . 18 - 2 . 31 ( m , 6 H ) , 2 . 33 - 2 . 40 ( m , 2H ) , 2 . 52 - 2 . 64 ( m , 1 H ) , 
2 . 92 - 3 . 08 m , 3 H ) , 3 . 20 - 3 . 25 ( m , 1 H ) , 3 . 28 - 3 . 33 ( m , 3 H ) , tion . Extraction with 450 mL of ethylacetate and 300 mL of 
3 . 38 - 3 . 40 ( m , 1 H ) , 3 . 48 - 3 . 76 ( m , 1 H ) , 3 . 78 - 3 . 88 ( m , 3 H ) , water was conducted before vacuum concentration . The 
4 . 06 - 4 . 16 ( m , 2 H ) , 4 . 19 - 4 . 28 ( m , 1 H ) , 4 . 29 - 4 . 39 ( m , 1 H ) , concentrate was purified by silica gel column chromatogra 
4 . 70 - 4 . 71 ( m . 1 H ) , 4 . 74 - 4 . 81 ( m , 2H ) , 4 . 88 - 4 . 95 ( m , 1 H ) , 20 phy ( dichloromethane : methanol = 9 : 1 ) to afford ( S ) - 2 - ( ( S ) - 2 
6 . 96 - 6 . 99 ( d , 1 H ) , 7 . 38 - 7 . 42 ( t , 1 H ) , 7 . 47 ( s , 1 H ) , 7 . 53 - 7 . 55 ( dimethylamino ) - 3 - methylbutanamido ) - N - ( ( 3R , 4S , 5S ) - 1 
( d , 1 H ) ( ( 2S , 4S ) - 2 - ( ( IR2R ) - 3 - ( ( ( S ) - 1 - ( 4 - fluorophenyl ) - 1 

oxopropan - 2 - yl ) amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) 
4 - hydroxypyrrolidin - 1 - yl ) - 3 - methoxy - 5 - methyl - 1 

25 oxoheptan - 4 - yl ) - N , 3 - dimethylbutanamide ( 0 . 45 g , 45 % ) . 
PREPARATION EXAMPLE 2 - 24 ' H NMR ( 400 MHz , CDC13 ) 8 0 . 79 - 1 . 05 ( m , 19 H ) , 1 . 26 

( m , 3 H ) , 1 . 45 ( m , 2 H ) , 1 . 66 ( m , 2 H ) , 1 . 97 - 2 . 17 ( m , 3 H ) , 
Preparation of Compound ( III - 28 ) 2 . 44 - 2 . 46 ( m , 3H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 2 . 81 - 2 . 89 ( m , 1 H ) , 

( III - 28 ) 

- NO * * 

ZA 

Illllll 
F 

IZ 
till 

To a solution of ( 2S , 4S ) - t - butyl 4 - ( ( t - butyldimethylsilyl ) 45 2 . 91 - 2 . 94 ( m , 2 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 3 . 04 ( s , 3 H ) , 
oxy ) - 2 - ( ( 1R , 2R ) - 3 - ( ( ( S ) - 1 - ( 4 - fluorophenyl ) - 1 - oxopropan - 3 . 26 - 3 . 33 ( m , 2 H ) , 3 . 37 ( s , 3 H ) , 3 . 74 ( m , 2 H ) , 4 . 28 - 4 . 31 
2 - yl ) amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) pyrrolidine ( m , 2 H ) , 4 . 75 - 4 . 82 ( m , 2 H ) , 6 . 18 ( m , 1 H ) , 6 . 84 - 6 . 89 ( m , 
1 - carboxylate ( 0 . 87 g , 1 . 56 mmol ) in 10 mL of 2 H ) , 7 . 15 - 7 . 19 ( m , 1 H ) , 7 . 58 ( d , 1 H ) 
dichloromethane was dropwise added 7 mL of trifluoro LC - MS m / z : 754 [ M + H ] * acetic acid , followed by stirring at 20 - 25° C . for 3 hrs . When 50 
the reaction was completed , the reaction solvent was A solution of this compound ( 0 . 45 g , 0 . 59 mmol ) in 20 mL 
removed by vacuum concentration , and trifluoroacetic acid of dichloromethane was cooled to - 50 to - 60° C . and added 
was completely removed by adding 5 ml of toluene twice with pyridine ( 0 . 29 ml , 3 . 54 mmol ) . To the reaction mixture , before subsequent reactions . 

This concentrate ( TFA salt ) was dissolved , together with 55 drops of a solution of p - nitrophenyl chloroformate ( 0 . 71 g , 
( 3R , 4S , 5S ) - 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( dimethylamino ) - 3 - methylbu 3 . 54 mmol ) in 10 mL of dichloromethane were slowly added 
tanamido ) - N , 3 - dimethylbutanamido ) - 3 - methoxy - 5 - methyl over 20 min , followed by stirring at – 50 to - 60° C . for 3 hrs . 
heptanoic acid ( 0 . 67 g , 1 . 56 mmol ) , in 5 mL of dimethyl When the reaction was completed , 20 mL of dichlorometh formamide , and added with diethyl cyanophosphate ( DEPC ) 
( 0 . 26 mL , 1 . 56 mmol ) and triethylamine ( 1 . 09 mL , 7 . 82 60 ane was further added to the reaction mixture , which was 
mmol ) at 0° C . before being stirred at room temperature for then extracted with a 0 . 5 M potassium hydrogen sulfite 
16 hrs . After completion of the reaction , the solvent was solution . The organic layer was dried over anhydrous 
removed , and the residue was dissolved in 20 mL of ethy sodium sulfate , and concentrated in a vacuum . The concen 
lacetate and extracted with 1 M potassium hydrogen sulfite , trate was purified by silica gel column chromatography to 
water , a saturated sodium hydrogen carbonate solution , and 65 , afford the title compound ( 0 . 4 g , 74 % ) . brine . The organic layer was dried over anhydrous sodium 
sulfate , and concentrated in a vacuum . The concentrate was LC - MS m / z : 929 . 6 [ M + H ] * 
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PREPARATION EXAMPLE 2 - 25 en un lloc * * Preparation of Compound ( III - 29 ) 

( III - 29 ) 

- NO2 * * * 010111 

N 
III 

NH 

To a solution of ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( ( 2 - ( 3 - 20 tanamido ) - N - ( ( 3R , 4S , 5S ) - 1 - ( ( 2S , 4S ) - 2 - ( ( 1R , 2R ) - 3 - ( ( 2 - ( 3 
fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 - carboxylate methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidin - 1 - yl ) - 3 
( 1 . 28 g , 2 . 73 mmol ) in 30 mL of dichloromethane was methoxy - 5 - methyl - 1 - oxoheptan - 4 - yl ) - N , 
dropwise added 10 mL of trifluoroacetic acid , followed by 3 - dimethylbutanamide ( 1 . 3 g , 60 % ) . 
stirring at 20 - 25° C . for 3 hrs . When the reaction was 25 H NMR ( 400 MHz , CDC1z ) 0 . 78 - 0 . 88 ( m , 3 H ) . 
completed , the reaction solvent was removed by vacuum 0 . 91 - 1 . 07 ( m , 17 H ) , 1 . 31 - 1 . 37 ( m , 5 H ) , 1 . 99 - 2 . 11 ( m , 3 H ) , 
concentration , and trifluoroacetic acid was completely 2 . 28 ( s , 6 H ) , 2 . 43 - 2 . 62 ( m , 6 H ) , 3 . 06 ( s , 3H ) , 3 . 11 - 3 . 16 ( m , 

2 H ) , 3 . 34 ( s , 3 H ) , 3 . 56 ( s , 3H ) , 3 . 57 - 3 . 65 ( m , 2 H ) , 3 . 97 ( s , removed by adding 10 ml of toluene twice , before a further 3H ) , 4 . 08 - 4 . 09 ( brs , 1H ) , 4 . 18 - 4 . 2 ( d , 1H ) , 4 . 3 ( brs , 1H ) , reaction . 
To a solution of ( 3R , 4S , 5S ) - t - butyl 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( dim - 30 30 4 . 39 - 4 . 42 ( d , 2 H ) , 4 . 7 - 4 . 72 ( t , 2 H ) , 4 . 76 - 4 . 8 ( m , 2H ) , 

4 . 85 - 4 . 91 ( brs , 1H ) , 7 . 03 - 7 . 1 ( m , 1H ) , 7 . 69 - 7 . 78 ( m , 2H ) ethylamino ) - 3 - methylbutanamido ) - N , 3 - dimethylbutana LC - MS m / z : 780 . 8 [ M + H ] * , 802 . 8 [ M + Na ] mido ) - 3 - methoxy - 5 - methylheptanoate ( 1 . 33 g , 2 . 73 mmol ) A solution of this compound ( 1 . 27 g , 1 . 63 mmol ) in 20 mL in 30 mL of dichloromethane was dropwise added 10 mL of of dichloromethane was cooled to - 50 to - 60° C . and added 
trifluoroacetic acid , followed by stirring at 20 - 25° C . for 3 with pyridine ( 1 . 3 ml , 16 . 28 mmol ) . To the reaction mixture , hrs . When the reaction was completed , the solvent was 35 drons of a solution of n - nitrophenyl chloroformate ( 1628 . drops of a solution of p - nitrophenyl chloroformate ( 16 . 28 g , 
removed by vacuum concentration , and the trifluoroacetic 3 . 3 mmol ) in 10 mL of dichloromethane were slowly added 
acid was completely removed by adding 10 mL of toluene over 20 min , followed by stirring at - 50 to - 60° C . for 3 hrs . 
twice , before the subsequent reaction . When the reaction was completed , 20 mL of dichlorometh 

Both the concentrates ( TFA salts ) were dissolved in 60 ane was further added to the reaction mixture , which was 
mL of dichloromethane , and sequentially added with diethyl 40 then extracted with a 0 . 5 M potassium hydrogen sulfite 
cyanophosphate ( DEPC ) ( 0 . 52 mL , 3 . 28 mmol ) and trieth - solution . The organic layer was dried over anhydrous 
ylamine ( 3 . 8 mL , 27 . 32 mmol ) at 0° C . before being stirred sodium sulfate , and concentrated in a vacuum . The concen 
at room temperature for 16 hrs . After completion of the trate was purified by silica gel column chromatography to 
reaction , the solvent was removed , and the residue was 
dissolved in 50 mL of ethylacetate and extracted with 1 M 45 LC - MS m / z : 945 . 7 ( M + H ] " , 967 . 7 | M + Nal " 
potassium hydrogen sulfite , water , a saturated sodium 
hydrogen carbonate solution , and brine . The organic layer 
was dried over anhydrous sodium sulfate , and concentrated 
in a vacuum . The concentrate was purified by silica gel PREPARATION EXAMPLE 2 - 26 column chromatography ( ethylacetate : hexane = 2 : 1 > ethyl - 50 
acetate ) to afford ( S ) - 2 - ( ( S ) - 2 - ( dimethylamino ) - 3 - methylbu Preparation of Compound ( III - 30 ) 

( III - 30 ) 

- NO2 * 10ml 

| 

> 

N 
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With the exception that ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - ( ( 2 
( 2 , 4 - dimethylphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 - carboxylate 
was used instead of ( 2S , 4S ) - t - butyl 2 - ( 1R 2R ) - 3 - ( ( 2 - ( 3 
fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 - carboxylate , 
the same procedure as in Preparation Example 2 - 25 was 
repeated to afford ( S ) - 2 - ( ( S ) - 2 - ( dimethylamino ) - 3 - meth 
ylbutanamido ) - N - ( ( 3R , 4S , 5S ) - 1 - ( ( 2S , 4S ) - 2 - ( ( 1R , 2R ) - 3 - ( ( 2 
( 2 , 4 - dimethylphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 
methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidin - 1 - yl ) - 3 
methoxy - 5 - methyl - 1 - oxoheptan - 4 - yl ) - N , 
3 - dimethylbutanamide ( 3 . 2 g , 89 % ) . 

H NMR ( 400 MHz , CDC12 ) S 0 . 79 - 0 . 85 ( m , 3 H ) , 
0 . 91 - 1 . 13 ( m , 14 H ) , 1 . 15 - 1 . 19 ( m , 3H ) , 1 . 35 - 1 . 38 ( m , 5 H ) , 
2 . 00 - 2 . 10 ( m , 3 H ) , 2 . 18 - 2 . 24 ( m , 3H ) , 2 . 37 ( s , 3H ) , 
2 . 39 - 2 . 48 ( m , 1H ) , 2 . 53 ( s , 3H ) , 2 . 55 - 2 . 62 ( m , 1H ) , 2 . 87 ( s , 15 
6H ) , 2 . 89 ( s , 1H ) , 3 . 02 ( s , 3H ) , 3 . 07 - 3 . 17 ( m , 2H ) , 3 . 32 ( s , 
3H ) , 3 . 52 ( s , 3H ) , 3 . 51 - 3 . 61 ( m , 2H ) , 4 . 11 - 4 . 12 ( brs , 1H ) , 
4 . 16 - 4 . 18 ( d , 1H ) , 4 . 30 ( m , 1H ) , 4 . 37 - 4 . 4 ( d , 1H ) , 4 . 64 - 4 . 66 
( t , 2H ) , 4 . 69 - 4 . 74 ( m , 2H ) , 6 . 90 ( t , 1H ) , 7 . 09 - 7 . 11 ( m , 2H ) , 
7 . 66 - 7 . 68 ( d , 2H ) 
| LC - MS m / z : 760 . 6 [ M + H ] * , 782 . 6 [ M + Na ] * 
With the exception of using this compound , the same 

procedure as in Preparation Example 2 - 25 was repeated to 
afford the title compound ( 1 . 6 g , 43 % ) . 

LC - MS m / z : 925 . 6 [ M + H ] * , 947 . 6 [ M + Na ] * 
PREPARATION EXAMPLE 2 - 27 

20 

25 

Preparation of Compound ( III - 31 ) 
( III - 31 ) 

- NO2 * * 1101111 

YYYYY 
With the exception that ( 2S , 4S ) - t - butyl 4 - hydroxy - 2 

( ( 1R , 2R ) - 1 - methoxy - 3 - ( ( 2 - ( 6 - methoxynaphthalen - 2 - yl ) - 2 
oxoethyl ) amino ) - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 - car 
boxylate was used instead of ( 2S , 4S ) - t - butyl 2 - ( ( 1R , 2R ) - 3 - 45 
( ( 2 - ( 3 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 
methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidine - 1 
carboxylate , the same procedure as in Preparation Example 
2 - 25 was repeated to afford ( S ) - 2 - ( ( S ) - 2 - ( dimethylamino ) 
3 - methylbutanamido ) - N - ( ( 3R , 4S , 5S ) - 1 - ( ( 2S , 4S ) - 4 - hy - 50 
droxy - 2 - ( ( 1R , 2R ) - 1 - methoxy - 3 - ( ( 2 - ( 6 - methoxynaphthalen 
2 - yl ) - 2 - oxoethyl ) amino ) - 2 - methyl - 3 - oxopropyl ) pyrrolidin 
1 - yl ) - 3 - methoxy - 5 - methyl - 1 - oxoheptan - 4 - yl ) - N , 
3 - dimethylbutanamide ( 0 . 17 g , 67 . 5 % ) . 

' H NMR ( 400 MHz , CDC1z ) 80 . 75 - 0 . 82 ( m , 3H ) , 0 . 85 - 55 
1 . 07 ( m , 17H ) , 1 . 26 - 1 . 40 ( m , 5H ) , 1 . 98 - 2 . 10 ( m , 6H ) , 
2 . 39 - 2 . 48 ( m , 3H ) , 2 . 58 - 2 . 64 ( m , 1H ) , 3 . 01 ( s , 3H ) , 3 . 34 ( s , 
3H ) , 3 . 52 - 3 . 73 ( m , 2H ) , 3 . 57 ( s , 3H ) , 4 . 12 ( brs , 1H ) , 
4 . 19 - 4 . 21 ( d , 1H ) , 4 . 25 - 4 . 31 ( brs , 1H ) , 4 . 41 - 4 . 44 ( d , 1H ) , 
4 . 75 - 4 . 83 ( m , 2H ) , 4 . 87 - 4 . 94 ( m , 3H ) , 6 . 91 - 6 . 94 ( t , 2H ) , 
7 . 17 ( s , 1H ) , 7 . 22 - 7 . 24 ( d , 1H ) , 7 . 78 - 7 . 92 ( m , 2H ) , 7 . 96 - 7 . 98 60 
( d , 1H ) , 8 . 42 ( s , 1H ) 
| LC - MS m / z : 812 . 7 [ M + H ] * , 834 . 7 [ M + Na ] " 
With the exception of using this compound , the same 

procedure as in Preparation Example 2 - 25 was repeated to 65 
afford the title compound ( 0 . 15 g , 87 % ) . 
LC - MS m / z : 977 . 9 [ M + H ] * , 999 . 9 [ M + Na ] * 
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PREPARATION EXAMPLE 2 - 28 
98 28 men ane zon * * * Preparation of Compound ( III - 32 ) 

( III - 32 ) 

NO , 

* * 0101011 

ZI 
| | | 1n 

25 

30 

With the exception that ( 2S , 4S ) - t - butyl 4 - ( ( t - butyldimeth 
ylsilyl ) oxy ) - 2 - ( ( 1R , 2R ) - 3 - ( ( 2 , 6 - difluorophenethyl ) amino ) . 
1 - methoxy - 2 - methyl - 3 - oxopropyl ) pyrrolidine - 1 - carboxy 
late ( 0 . 87 g , 70 . 9 % ) was used instead of ( 2S , 4S ) - t - butyl 
2 - ( ( 1R , 2R ) - 3 - ( ( 2 - ( 3 - fluoro - 4 - methoxyphenyl ) - 2 - oxoethyl ) 
amino ) - 1 - methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyr 
rolidine - 1 - carboxylate , the same procedure as in Preparation 
Example 2 - 24 was repeated to afford ( 2S ) - N - ( ( 3R , 4S ) - 1 
( 2S , 4S ) - 2 - ( ( 1R , 2R ) - 3 - ( ( 2 , 6 - difluorophenethyl ) amino ) - 1 
methoxy - 2 - methyl - 3 - oxopropyl ) - 4 - hydroxypyrrolidin - 1 
yl ) - 3 - methoxy - 5 - methyl - 1 - oxoheptan - 4 - yl ) - 2 - ( ( S ) - 2 30 ( dimethylamino ) - 3 - methylbutanamido ) - N , 
3 - dimethylbutanamide ( 0 . 45 g , 45 % ) . 

' H NMR ( 400 MHz , CDC13 ) 8 0 . 79 - 1 . 05 ( m , 19 H ) , 1 . 26 
( m , 3 H ) , 1 . 45 ( m , 2 H ) , 1 . 66 ( m , 2 H ) , 1 . 97 - 2 . 17 ( m , 3 H ) , 
2 . 44 - 2 . 46 ( m , 3 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 2 . 81 - 2 . 89 ( m , 1 H ) , 
2 . 91 - 2 . 94 ( m , 2 H ) , 2 . 71 - 2 . 80 ( m , 3 H ) , 3 . 04 ( s , 3 H ) , 
3 . 26 - 3 . 33 ( m , 2 H ) , 3 . 37 ( s , 3H ) , 3 . 74 ( m , 2 H ) , 4 . 28 - 4 . 31 
( m , 2 H ) , 4 . 75 - 4 . 82 ( m , 2 H ) , 6 . 18 ( m , 1 H ) , 6 . 84 - 6 . 89 ( m , 
2 H ) , 7 . 15 - 7 . 19 ( m , 1 H ) , 7 . 58 ( d , 1 H ) 
LC - MS m / z : 754 [ M + ] * 
With the exception of using this compound , the same 

procedure as in Preparation Example 2 - 24 was repeated to 
afford the title compound ( 0 . 46 g , 83 % ) . 
LC - MS m / z : 920 . 1 [ M + H ] * 

PREPARATION EXAMPLE 3 45 

40 

45 

Preparation of Compounds of Chemical Formula 
IV - 1 , IV - 2 , IV - 3 , and IV - 4 

50 PREPARATION EXAMPLE 3 - 1 50 

Preparation of Compound ( IV - 5 ) 

( IV - 5 ) 

semify on the N 

N NH2 
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Under an argon stream , compound ( II - 1 ) ( 0 . 37 g , 0 . 50 
mmol ) , prepared in Preparation Example 1 - 1 , was added to 
a solution of compound ( III - 5 ) ( 0 . 36 g , 0 . 50 mmol ) , pre 
pared in Preparation Example 2 - 1 , in 14 mL of anhydrous 
dimethylformamide . The reaction mixture was cooled to 0° 5 
C . , and was sequentially added with HOBt ( 81 mg , 0 . 60 
mmol ) and 3 . 5 mL of anhydrous pyridine before being 
stirred at room temperature for 15 hrs . After completion of 
the reaction , vacuum concentration was carried out , and the 
residue was purified by silica gel column chromatography to 10 
afford the title compound as an ivory solid ( 0 . 49 g , 74 % ) . 
MALDI - TOF MS m / z : 1345 . 6 [ M + Na ] " , 1361 . 6 [ M + K ] * 

PREPARATION EXAMPLE 3 - 2 

Preparation of Compound ( IV - 6 ) 

( IV - 6 ) 

Studenterna NH 
TZ 

N NH2 

With the exception that compound ( III - 6 ) ( 0 . 35 g , 0 . 50 
mmol ) , prepared in Preparation Example 2 - 2 , was used 35 
instead of compound ( III - 5 ) , prepared in Preparation 
Example 2 - 1 , the same procedure as in Preparation Example 
3 - 1 was repeated to afford the title compound ( 0 . 42 g , 72 % ) . 
MALDI - TOF MS m / z : 1322 . 8 [ M + Na ] * , 1339 . 0 [ M + K ] + 

40 
PREPARATION EXAMPLE 3 - 3 

Preparation of Compound ( IV - 7 ) 

( IV - 7 ) 

* * 1111 strering on 
IZ NH2 

60 

With the exception that compound ( III - 7 ) ( 79 mg , 0 . 10 
mmol ) , prepared in Preparation Example 2 - 3 , was used 
instead of compound ( III - 5 ) , prepared in Preparation 
Example 2 - 1 , the same procedure as in Preparation Example 
3 - 1 was repeated to afford the title compound ( 97 mg , 78 % ) . 
MALDI - TOF MS m / z : 1400 . 3 [ M + Na ] + 
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PREPARATION EXAMPLE 3 - 4 
Preparation of Compound ( IV - 8 ) 

( IV - 8 ) 

olul tuombero N 

LINE N NH2 

With the exception that compound ( III - 8 ) ( 104 mg , 0 . 14 
mmol ) , obtained in Preparation Example 2 - 4 , was used 
instead of compound ( III - 5 ) , obtained in Preparation 20 
Example 2 - 1 , the same procedure as in Preparation Example 
3 - 1 was repeated to afford the title compound ( 86 mg , 48 % ) . 
MALDI - TOF MS m / z : 1386 . 9 [ M + Na ] " , 1402 . 9 [ M + K ] * 

PREPARATION EXAMPLE 3 - 5 25 

Preparation of Compound ( IV - 9 ) 

( IV - 9 ) 

?? ?????? ?? NH 
N - OH 

N NH2 

With the exception that compound ( III - 9 ) ( 65 mg , 0 . 085 
mmol ) , obtained in Preparation Example 2 - 5 , was used 
instead of compound ( III - 5 ) , obtained in Preparation 16 
Example 2 - 1 , the same procedure as in Preparation Example 
3 - 1 was repeated to afford the title compound ( 43 mg , 41 % ) . 
MALDI - TOF MS m / z : 1381 . 6 [ M + Na ] + 

45 

PREPARATION EXAMPLE 3 - 6 50 

Preparation of Compound ( IV - 10 ) 
( IV - 10 ) 

OH 

N femei synonym 1 IZ 

NNH2 NH2 
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With the exception that compound ( III - 10 ) ( 82 mg , 0 . 11 

mmol ) , obtained in Preparation Example 2 - 6 , was used 
instead of compound ( III - 5 ) , obtained in Preparation 
Example 2 - 1 , the same procedure as in Preparation Example 
3 - 1 was repeated to afford the title compound ( 89 mg , 66 % ) . 5 
MALDI - TOF MS m / z : 1360 . 0 [ M + Na ] * , 1377 . 2 [ M + K ] * 

PREPARATION EXAMPLE 3 - 7 
Preparation of Compound ( IV - 11 ) 

( IV - 11 ) 

lt . 
* # * # 11 

NH 

NH 

NH 

ONH2 
30 

Under an argon stream , compound ( III - 11 ) ( 89 mg , 0 . 116 With the exception that compound ( III - 12 ) ( 17 mg , 0 . 023 
mmol ) , obtained in Preparation Example 2 - 7 , was dissolved mmol ) , obtained in Preparation Example 2 - 8 , was used 
in 8 mL of anhydrous dimethyl formamide , and added with instead of compound ( III - 11 ) , obtained in Preparation 
compound ( II - 1 ) ( 78 mg , 0 . 106 mmol ) , obtained in Prepara Example 2 - 7 , the same procedure as in Preparation Example 
tion Example 1 - 1 . The reaction mixture was cooled to 0° C . , 35 3 . 4 35 3 - 7 was repeated to afford the title compound ( 26 mg , 93 % ) . and was sequentially added with HOBt ( 17 mg , 0 . 128 mmol ) MALDI - TOF MS m / z : 1351 . 3 [ M + Nal + , 1367 . 7 M + K1 + and 2 . 0 mL of anhydrous pyridine before being stirred at ' H NMR ( 400 MHz , CD , OD ) S 0 . 81 - 0 . 91 ( m , 6H ) , room temperature for 17 hrs . After completion of the reac 
tion , vacuum concentration was carried out , and the residue 0 . 91 - 1 . 03 ( m , 21H ) , 1 . 63 ( d , 2H ) , 1 . 22 ( d , 1H ) , 1 . 28 ( m , 2H ) , 
was purified by silica gel column chromatography to afford 1 . 32 ( m , 1H ) , 1 . 50 - 1 . 63 ( m , 6H ) , 1 . 68 ( m , 2H ) , 1 . 82 - 1 . 90 
the title compound ( 106 mg , 73 % ) . 40 ( m , 2H ) , 1 . 95 ( s , 3H ) , 1 . 98 ( m , 4H ) , 2 . 23 - 2 . 28 ( m , 3H ) , 2 . 34 

( brd , 1H ) , 2 . 40 ( s , 6H ) , 2 . 58 - 2 . 70 ( m , 1H ) , 2 . 80 - 2 . 85 ( m , LC - MS m / z : 1377 . 8 [ M + ] + , 1400 . 8 [ M + Na ] + 1H ) , 2 . 91 - 2 . 98 ( m , 1H ) , 3 . 12 ( s , 3H ) , 3 . 15 - 3 . 27 ( m , 2H ) , 
3 . 26 - 3 . 33 ( m , 8H , OCHZ ) , 3 . 34 ( d , 2H ) , 3 . 42 - 3 . 48 ( m , 5H , 
OCHZ ) , 3 . 52 ( m , 1H ) , 3 . 7 - 3 . 96 ( m , 2H ) , 3 . 96 - 4 . 08 ( m , 2H ) , 

PREPARATION EXAMPLE 3 - 8 45 4 . 15 ( d , 1H ) , 4 . 18 ( m , 1H ) , 4 . 44 - 4 . 54 ( m , 2H ) , 4 . 66 ( d , 1H ) , 
4 . 54 - 5 . 10 ( m , 5H ) , 6 . 76 ( m , 1H ) , 7 . 02 - 7 . 12 ( m , 2H ) , 7 . 23 

Preparation of Compound ( IV - 12 ) 7 . 28 ( m , 2H ) , 7 . 30 - 7 . 38 ( m , 2H ) , 7 . 51 - 7 . 58 ( m , 2H ) 

( IV - 12 ) 

Hoe gamme IZ 

ANH 

N N 

NH 

0 NH2 
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PREPARATION EXAMPLE 3 - 9 
Preparation of Compound ( IV - 13 ) 

( IV - 13 ) 

H * * * 

awkins NH 

F NH 

0 NH2 

25 

With the exception that compound ( III - 13 ) ( 478 mg , 0 . 638 
mmol ) , obtained in Preparation Example 2 - 9 , was used 
instead of compound ( III - 11 ) , obtained in Preparation 
Example 2 - 7 , the same procedure as in Preparation Example 
3 - 7 was repeated to afford the title compound ( 347 mg , 30 
40 % ) . 
LC - MS m / z : 1347 M + 1 + 
' H NMR ( 400 MHz , CD , OD ) 8 0 . 76 - 0 . 90 ( m , 6H ) , 

0 . 90 - 1 . 12 ( m , 18H ) , 1 . 16 ( m , 4H ) , 1 . 19 ( m , 3H ) , 1 . 28 ( m , 
3H ) , 1 . 28 ( m , 3H ) , 1 . 40 ( m , 2H ) , 1 . 50 - 1 . 66 ( m , 9H ) , 25 
1 . 66 - 1 . 80 ( m , 2H ) , 1 . 93 ( s , 3H ) , 2 . 0 - 2 . 14 ( m , 4H ) , 2 . 26 ( m , 
3H ) , 2 . 38 ( d , 6H ) , 2 . 44 ( m , 1H ) , 2 . 50 - 2 . 65 ( m , 1H ) , 2 . 77 ( m , 
2H ) , 3 . 10 - 3 . 24 ( m , 6H ) , 3 . 25 - 3 . 36 ( m , 7H , OCHZ ) , 3 . 45 ( t , 
3H ) , 3 . 58 ( m , 1H ) , 3 . 66 ( m , 1H ) , 3 . 82 ( m , 1H ) , 4 . 06 ( m , 1H ) , 
4 . 14 ( m , 2H ) , 4 . 26 m , 1H ) , 4 . 36 ( m , 1H ) , 4 . 48 ( m , 2H ) , 4 . 63 
( m , 1H ) , 4 . 69 ( m , 3H ) , 6 . 78 ( s , 2H ) , 6 . 97 ( m , 1H ) , 7 . 08 ( m , 4 
1H ) , 7 . 25 ( m , 2H ) , 7 . 34 ( m , 2H ) , 7 . 54 ( m , 2H ) 

PREPARATION EXAMPLE 3 - 10 

40 

Preparation of Compound ( IV - 14 ) 

( IV - 14 ) 

O 
Z 

To 
ANH 

O = 

?? 

NH2 
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With the exception that compound ( III - 14 ) ( 0 . 39 g , 0 . 51 1H ) , 2 . 91 - 2 . 98 ( m , 1H ) , 3 . 12 ( s , 3H ) , 3 . 15 - 3 . 27 ( m , 2H ) , 
mmol ) , obtained in Preparation Example 2 - 10 , was used 3 . 27 - 3 . 33 ( m , 8H , OCHZ ) , 3 . 34 ( d , 2H ) , 3 . 42 - 3 . 48 ( m , 5H , 
instead of compound ( III - 11 ) , obtained in Preparation OCHZ ) , 3 . 52 ( m , 1H ) , 3 . 7 - 3 . 96 ( m , 2H ) , 3 . 96 - 4 . 08 ( m , 2H ) , 
Example 2 - 7 , the same procedure as in Preparation Example 4 . 15 ( d , 1H ) , 4 . 18 ( m , 1H ) , 4 . 44 - 4 . 54 ( m , 2H ) , 4 . 66 ( d , 1H ) , 
3 - 7 was repeated to afford the title compound ( 453 mg , 5 4 . 74 - 5 . 10 ( m , 5H ) , 6 . 76 ( m , 1H ) , 7 . 02 - 7 . 12 ( m , 2H ) , 7 . 23 
65 % ) . 7 . 28 ( m , 2H ) , 7 . 30 - 7 . 38 ( m , 2H ) , 7 . 51 - 7 . 58 ( m , 2H ) 
LC - MS m / z : 1364 [ M + 1 ] * 
' H NMR ( 400 MHz , CD , OD ) S 0 . 81 - 0 . 91 ( m , 6H ) , 

0 . 91 - 1 . 03 ( m , 21H ) , 1 . 13 ( d , 2H ) , 1 . 22 ( d , 1H ) , 1 . 28 ( m , 2H ) , 
1 . 32 ( m , 1H ) , 1 . 50 - 1 . 63 ( m , 6H ) , 1 . 68 ( m , 2H ) , 1 . 82 - 1 . 90 PREPARATION EXAMPLE 3 - 11 
( m , 2H ) , 1 . 95 ( s , 3H ) , 1 . 98 ( m , 4H ) , 2 . 23 - 2 . 28 ( m , 3H ) , 2 . 34 
( brd , 1H ) , 2 . 40 ( s , 6H ) , 2 . 58 - 2 . 70 ( m , 1H ) , 2 . 80 - 2 . 85 ( m , Preparation of Compound ( IV - 15 ) 

( IV - 15 ) 

tul 

NH 
HN 

III 
11 

NH 

0 NH2 
30 

With the exception that compound ( III - 15 ) ( 110 mg , 0 . 144 
mmol ) , obtained in Preparation Example 2 - 11 , was used 
instead of compound ( III - 11 ) , obtained in Preparation 
Example 2 - 7 , the same procedure as in Preparation Example 

35 3 - 7 was repeated to afford the title compound ( 82 mg , 42 % ) . 
LC - MS m / z : 1360 [ M + 1 ] + 
' H NMR ( 400 MHz , CD OD 80 . 81 - 0 . 91 ( m , 6H ) , 0 . 92 

1 . 05 ( m , 19H ) , 1 . 3 - 1 . 2 ( m , 3H ) , 1 . 22 ( d , 1H ) , 1 . 28 ( m , 2H ) , 
1 . 32 ( m , 1H ) , 1 . 50 - 1 . 63 ( m , 6H ) , 1 . 68 ( m , 2H ) , 1 . 82 - 1 . 90 

40 ( m , 2H ) , 1 . 95 ( s , 3H ) , 1 . 98 ( m , 3H ) , 2 . 23 - 2 . 28 ( m , 3H ) , 2 . 37 
( d , 6H ) , 2 . 61 ( m , 1H ) , 2 . 78 ( m , 1H ) , 3 . 12 ( s , 3H ) , 3 . 16 - 3 . 24 
( m , 2H ) , 3 . 26 - 3 . 32 ( m , 15H , OCHZ ) , 3 . 32 - 3 . 28 ( m , 5H , 
OCH , ) , 3 . 42 - 3 . 50 ( m , 1H ) , 3 . 74 ( d , 3H ) , 3 . 86 ( m , 1H ) , 
3 . 96 - 4 . 08 ( m , 2H ) , 4 . 14 ( d , 1H ) , 4 . 18 - 4 . 10 ( m , 1H ) , 4 . 42 
4 . 52 ( m , 2H ) , 4 . 64 - 5 . 10 ( m , 5H ) , 6 . 76 ( d , 2H ) , 6 . 87 ( m , 2H ) , 

45 7 . 24 ( m , 4H ) , 7 . 55 ( m , 2H ) 
PREPARATION EXAMPLE 3 - 12 
Preparation of Compound ( IV - 16 ) 

( IV - 16 ) 

* * 11111 

be ANH 
HN HN O 

NH NH 
O = 

NH 

0NH2 
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With the exception that compound ( III - 16 ) ( 179 mg , 0 . 23 2 . 90 - 3 . 08 ( m , 6H ) , 3 . 15 ( d , 3H ) , 3 . 30 ( d , 3H ) , 3 . 42 ( s , 2H ) , 
mmol ) , obtained in Preparation Example 2 - 12 , was used 3 . 67 ( s , 3H ) , 3 . 70 ( s , 3H ) , 3 . 15 - 3 . 43 ( m , 3H ) , 3 . 85 - 4 . 05 ( m , 
instead of compound ( III - 11 ) , obtained in Preparation 4H ) , 4 . 18 ( brt , 2H ) , 4 . 38 ( m , 2H ) , 4 . 52 ( t , 1H ) , 4 . 56 - 4 . 80 ( m , 
Example 2 - 7 , the same procedure as in Preparation Example 3H ) , 4 . 88 ( d , 1H ) , 5 . 01 ( m , 2H ) , 5 . 10 ( d , 1H ) , 6 . 00 ( m , 1H ) , 
3 - 7 was repeated to afford the title compound ( 268 mg , 5 6 . 84 - 8 . 20 ( m , 10H ) , 10 . 0 ( d , 1H ) 
85 % ) . 

LC - MS m / z : 1375 [ M + 1 ] 
' H NMR ( 400 MHz , DMSO - d ) 8 0 . 71 - 0 . 80 ( m , 5H ) , 

0 . 80 - 0 . 98 ( m , 18H ) , 0 . 98 - 1 . 10 ( m , 4H ) , 1 . 18 ( m , 2H ) , 1 . 50 PREPARATION EXAMPLE 3 - 13 
( m , 6H ) , 1 . 55 - 1 . 75 ( m , 4H ) , 1 . 81 - 2 . 00 ( m , 8H ) , 2 . 05 - 2 . 30 
( m , 5H ) , 2 . 26 ( d , 6H ) , 2 . 40 - 2 . 61 ( m , 1H ) , 2 . 65 - 2 . 80 ( m , 2H ) , Preparation of Compound ( IV - 17 ) 

( IV - 17 ) 

OH 

O 

O 

ANH NH 
HN 

IZ 

- Z 

NH2 
30 With the exception that compound ( III - 17 ) ( 327 mg , 0 . 431 
mmol ) , obtained in Preparation Example 2 - 13 , was used 
instead of compound ( III - 11 ) , obtained in Preparation 
Example 2 - 7 , the same procedure as in Preparation Example 
3 - 7 was repeated to afford the title compound ( 440 mg , 

35 75 % ) . 
LC - MS m / z : 1346 [ M + 1 ] * 
IH NMR ( 400 MHz , CD , OD ) 8 0 . 81 - 1 . 02 ( m , 23H ) , 

1 . 13 - 1 . 20 ( m , 3H ) , 1 . 25 - 1 . 32 ( m , 2H ) , 1 . 40 ( m , 1H ) , 1 . 50 
1 . 63 ( m , 6H ) , 1 . 72 - 1 . 78 ( m , 2H ) , 1 . 82 - 1 . 98 ( m , 3H ) , 1 . 96 ( s , 

40 3H ) , 2 . 00 - 2 . 09 ( m , 4H ) , 2 . 15 - 2 . 30 ( m , 5H ) , 2 . 34 - 2 . 42 ( d , 
6H ) , 2 . 40 - 2 . 60 ( m , 3H ) , 2 . 75 ( m , 1H ) , 2 . 98 ( m , 1H ) , 3 . 05 ( m , 
3H ) , 3 . 16 - 3 . 24 ( m , 2H ) , 3 . 26 - 3 . 35 ( m , 8H , OCHZ ) , 3 . 38 - 3 . 48 
( m , 6H , OCHZ ) , 3 . 52 - 3 . 60 ( m , 1H ) , 3 . 65 - 3 . 80 ( m , 1H ) , 
3 . 90 - 4 . 16 ( m , 5H ) , 4 . 48 ( m , 1H ) , 4 . 63 - 5 . 10 ( m , 8H ) , 6 . 76 ( s , 

45 2H ) , 7 . 09 - 7 . 28 ( m , 6H ) , 7 . 53 ( m , 2H ) 
PREPARATION EXAMPLE 3 - 14 

Preparation of Compound ( IV - 18 ) 
( IV - 18 ) 

HUN 

* 01111 

N Astong 
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Under an argon stream , compound ( III - 18 ) ( 0 . 36 g , 0 . 48 
mmol ) , obtained in Preparation Example 2 - 14 , was dis 
solved in 10 mL of anhydrous dimethyl formamide , and 
added with compound ( II - 1 ) ( 0 . 32 g , 0 . 43 mmol ) , obtained in 
Preparation Example 1 - 1 . The reaction mixture was cooled 5 
to 0° C . , and was sequentially added with HOBt ( 70 mg , 
0 . 52 mmol ) and 2 . 5 mL of anhydrous pyridine before being 
stirred at room temperature for 15 hrs . After completion of 
the reaction , vacuum concentration was carried out , and the 
residue was purified by silica gel column chromatography to 10 
afford the title compound as an ivory solid ( 0 . 29 g , 51 % ) . 
LC - MS m / z : 1353 [ M * ] * , 1375 [ M + Na ] * 

PREPARATION EXAMPLE 3 - 15 

Preparation of Compound ( IV - 19 ) 

( IV - 19 ) 

H N . HN 

IIIIIII 

* * 111111 Ege 
F 

* * * 11111 

With the exception that compound ( III - 19 ) ( 0 . 34 g , 0 . 45 
mmol ) , obtained in Preparation Example 2 - 15 , was used 
instead of compound ( III - 18 ) , obtained in Preparation 
Example 2 - 14 , the same procedure as in Preparation 40 
Example 3 - 14 was repeated to afford the title compound 
( 0 . 28 g , 45 % ) . 
LC - MS m / z : 1362 . 8 [ M + ] + , 1384 . 8 [ M + Na ] + 

PREPARATION EXAMPLE 3 - 16 
45 

Preparation of Compound ( IV - 20 ) 

( IV - 20 ) 

HN . 

N 
HN EZ 

* * 11011 

NH 
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With the exception that compound ( III - 20 ) ( 91 mg , 0 . 12 

mmol ) , obtained in Preparation Example 3 - 14 , was used 
instead of compound ( III - 18 ) , obtained in Preparation 
Example 2 - 16 , the same procedure as in Preparation 
Example 3 - 14 was repeated to afford the title compound 5 
( 122 mg , 82 % ) . 
LC - MS m / z : 1352 [ M + ] * 

PREPARATION EXAMPLE 3 - 17 
Preparation of Compound ( IV - 21 ) 

( IV - 21 ) 

H2N . N 

Baba Oy 
N 

N 
* * * 11111 

ZI 

23333333 / 9 - X 

With the exception that compound ( III - 21 ) ( 110 mg , 0 . 14 3 . 26 - 3 . 40 ( m , 3 H ) , 3 . 40 - 3 . 48 ( m , 1 H ) , 3 . 62 - 4 . 03 ( m , 4 H ) , 
mmol ) , obtained in Preparation Example 2 - 17 , was used 404 . 03 - 4 . 25 ( m , 3 H ) , 4 . 25 - 4 . 68 m , 4 H ) , 4 . 88 - 5 . 09 ( s , 2 H ) , 
instead of compound ( III - 18 ) , obtained in Preparation 5 . 35 - 5 . 47 ( s , 2 H ) , 5 . 85 - 6 . 03 ( t , 1 H ) , 6 . 85 - 7 . 10 ( s , 2 H ) , 
Example 2 - 14 , the same procedure as in Preparation 7 . 14 - 7 . 40 ( m , 2H ) , 7 . 56 - 7 . 66 ( m , 1 H ) , 7 . 74 - 7 . 83 ( d , 1 H ) , 
Example 3 - 14 was repeated to afford the title compound 
( 153 mg , 86 % ) . LC - MS m / z : 1366 [ M * ] * H NMR ( 400 MHz , DMSO - do ) d 0 . 70 - 0 . 77 ( m , 5 H ) , 
0 . 81 - 0 . 97 ( m , 17 H ) , 1 . 02 - 1 . 07 ( m , 3 H ) , 1 . 16 - 1 . 29 ( m , 8 H ) , 45 
1 . 34 - 1 . 40 ( m , 1 H ) , 1 . 48 - 1 . 51 ( m , 6 H ) , 1 . 54 - 1 . 63 ( m , 1 H ) , 
1 . 63 - 1 . 79 ( m , 2H ) , 1 . 91 - 1 . 97 ( m , 5 H ) , 2 . 03 - 2 . 30 ( m , 7 H ) , PREPARATION EXAMPLE 3 - 18 
2 . 35 - 2 . 44 ( m , 1 H ) , 2 . 59 - 2 . 61 ( m , 1 H ) , 2 . 61 - 2 . 69 ( m , 1 H ) , 
2 . 70 - 2 . 84 ( m , 4 H ) , 3 . 07 - 3 . 12 ( m , 1 H ) , 3 . 12 - 3 . 24 ( m , 3 H ) , Preparation of Compound ( IV - 22 ) 

( IV - 22 ) 

HN Ez 

?????? N 
* * * 11111 

O Ö Ö 
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A solution of compound ( III - 22 ) ( 1 . 27 g , 1 . 63 mmol ) , with triethylamine ( 0 . 1 mL , 0 . 7 mmol ) at room temperature 
obtained in Preparation Example 2 - 18 , in 20 mL of dichlo before being stirred at room temperature for 18 hrs . After 
romethane was cooled to - 50 to - 60° C . , and added with completion of the reaction , the reaction mixture was con 
pyridine ( 1 . 3 mL , 16 . 28 mmol ) . To the reaction mixture , centrated to the completion in a high vacuum , and the 

5 concentrate was purified by silica gel column chromatogra drops of a solution of p - nitrophenyl chloroformate ( 16 . 28 g , phy to obtain the title compound ( 0 . 14 g , 71 % ) . 3 . 3 mmol ) in 10 mL of dichloromethane were slowly added ' H NMR ( 400 MHz , DMSO - D ) : 0 . 70 - 0 . 78 ( m , 6H ) , over 20 min , followed by stirring at - 50 to - 60° C . for 3 hrs . 0 . 81 - 0 . 92 ( m , 13H ) , 1 . 16 - 1 . 24 ( 23H ) , 1 . 46 - 1 . 51 ( m , 4H ) , 
When the reaction was completed , 20 mL of dichlorometh - 1 . 84 - 1 . 97 ( m . 3H ) , 3 . 06 - 3 . 17 ( m . 12H ) , 3 . 30 - 3 . 38 ( m . 15H ) . 
ane was further added to the reaction mixture , which was 10 3 . 84 - 3 . 93 ( m , 3H ) , 4 . 08 - 4 . 85 ( m , 8H ) , 4 . 86 - 5 . 04 ( m , 1H ) , 
then extracted with a 0 . 5 M potassium hydrogen sulfite 5 . 10 ( s , 2H ) , 5 . 40 ( s , 2H ) , 6 . 03 ( t , 1H ) , 7 . 00 ( s , 1H ) , 
solution . The organic layer was dried over anhydrous 7 . 15 - 7 . 35 ( m , 2H ) , 7 . 53 - 7 . 55 ( d , 1H ) , 7 . 77 - 7 . 98 ( m , 2H ) . 

8 . 10 - 8 . 12 ( d , 1H ) , 8 . 19 - 8 . 48 ( m , 1H ) , 9 . 44 - 9 . 49 ( brs , 1H ) , sodium sulfate , and concentrated in a vacuum . The concen 
10 . 03 ( s , 1H ) trate was purified by silica gel column chromatography to 15 LC - MS m / z : 1378 . 7 [ M + H ] * afford ( 3S , 5S ) - 1 - ( ( 3R , 4S , 5S ) - 4 - ( ( S ) - 2 - ( ( S ) - 2 - ( dimethyl - 15 

amino ) - 3 - methylbutanamido ) - N , 3 - dimethylbutanamido ) - 3 
methoxy - 5 - methylheptanoyl ) - 5 - ( 1R , 2R ) - 3 - ( ( 2 - ( 3 - fluoro - 4 
methoxyphenyl ) - 2 - oxoethyl ) amino ) - 1 - methoxy - 2 - methyl PREPARATION EXAMPLE 3 - 19 3 - oxopropyl ) pyrrolidin - 3 - yl ( 4 - nitrophenyl ) carbonate ( 0 . 8 
g , 54 % ) . Preparation of Compound ( IV - 23 ) 

( IV - 23 ) 

HN . N 

* * 

E stonian 
LI 

45 

LC - MS m / z : 945 . 7 [ M + H ] * , 967 . 7 [ M + Na ] * With the exception that compound ( III - 23 ) ( 0 . 8 g , 0 . 865 
Under an argon stream , this compound ( 0 . 3 g , 0 . 32 mmol ) mmol ) , obtained in Preparation Example 2 - 19 , was used was dissolved , together with t - butyl ( ( S ) - 1 - ( ( ( S ) - 1 - ( ( 4 - ( hy 

droxymethyl ) phenyl ) amino ) - 1 - oxo - 5 - ureidopentan - 2 - yl ) instead of compound ( III - 22 ) , obtained in Preparation 
amino ) - 3 - methyl - 1 - oxobutan - 2 - yl ) carbamate ( 0 . 3 g , 0 . 64 50 Example 2 - 18 , the same procedure as in Preparation 
mmol ) , in 10 mL of anhydrous dimethyl formamide , and Example 3 - 18 was repeated to afford the title compound added with 4 - methylaminopyridine ( 0 . 039 g , 0 . 32 mmol ) . 
The reaction mixture was stirred at 20 - 25° C . for 19 hrs . ( 0 . 22 g , 69 % ) . 
After completion of the reaction , the reaction mixture was ' H NMR ( 400 MHz , DMSO - do ) 8 0 . 73 - 0 . 75 ( m , 4H ) , concentrated to the completion in a high vacuum , and the 55 
concentrate was purified by silica gel column chromatogra 0 . 81 - 0 . 92 ( m , 11H ) , 1 . 16 - 1 . 19 ( 23H ) , 1 . 46 - 1 . 50 ( m , 4H ) , 
phy to obtain an amino - protected derivative ( 0 . 1 g , 25 % ) . 1 . 54 - 1 . 73 ( m , 2H ) , 1 . 90 - 1 . 97 ( m , 2H ) , 2 . 08 - 2 . 25 ( m , 4H ) , 

LC - MS m / z : 1285 . 5 [ M + H ] * 2 . 28 - 2 . 38 ( m , 4H ) , 2 . 94 - 2 . 99 ( m , 4H ) , 3 . 07 - 3 . 17 ( m , 11H ) , 
To a solution of this amino - protected compound ( 0 . 18 g , 3 . 33 - 3 . 38 ( m , 12H ) , 3 . 95 - 4 . 05 ( m , 1H ) , 4 . 12 - 4 . 27 ( m , 3H ) , 0 . 14 mmol ) in 8 mL of dichloromethane was added 2 mL of 60 

trifluoroacetic acid , followed by stirring at 20 - 25° C . for 3 4 . 51 - 4 . 67 ( m , 1H ) , 4 . 87 - 4 . 95 ( m , 1H ) , 5 . 11 ( s , 2H ) , 5 . 43 ( s , 
hrs . When the reaction was completed , trifluoroacetic acid 2H ) , 6 . 00 ( t , 1H ) , 7 . 00 ( s , 1H ) , 7 . 07 - 7 . 15 ( m , 1H ) , 7 . 22 - 7 . 24 
was completely removed by adding 5 ml of toluene twice , ( d , 1H ) , 7 . 32 - 7 . 35 ( m , H ) , 7 . 53 - 7 . 56 ( d , 1H ) , 7 . 61 - 7 . 62 ( d , 
before a further reaction . 1H ) , 7 . 81 - 7 . 84 ( d , 1H ) , 8 . 07 - 8 . 13 ( m , 1H ) , 8 . 28 - 8 . 50 ( m , This concentrate ( TFA salt ) was dissolved , together with 65 1H ) , 9 . 26 ( brs , 1H ) , 9 . 91 ( s , 1H ) , 10 . 06 ( s , 1H ) 2 , 5 - dioxopyrrolidin - 1 - yl 6 - ( 2 , 5 - dioxo - 2 , 5 - dihydro - 1 - pyrrol 
1 - yl ) hexanoate , in 10 mL of dimethylformamide , and added LC - MS m / z : 1380 . 4 [ M + H ] * 
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PREPARATION EXAMPLE 3 - 20 
Preparation of Compound ( IV - 24 ) 

( IV - 24 ) 

HON 

NH 
* * 111111 

0 H 

25 

30 

With the exception that compound ( III - 24 ) ( 0 . 44 g , 0 . 45 23 
mmol ) , obtained in Preparation Example 2 - 20 , was used 
instead of compound ( III - 22 ) , obtained in Preparation 
Example 2 - 18 , the same procedure as in Preparation 
Example 3 - 18 was repeated to afford the title compound 
( 0 . 16 g , 64 % ) . 

' H NMR ( 400 MHz , DMSO - do ) 8 0 . 48 - 0 . 50 ( d , 1H ) , 
0 . 58 - 0 . 59 ( d , 1H ) , 0 . 68 - 0 . 77 ( m , 4H ) , 0 . 81 - 0 . 92 ( m , 14H ) , 
1 . 16 - 1 . 23 ( 20H ) , 1 . 46 - 1 . 51 ( m , 4H ) , 1 . 81 - 1 . 88 ( m , 3H ) , 
3 . 06 - 3 . 13 ( m , 12H ) , 3 . 35 - 3 . 38 ( m , 15H ) , 3 . 84 - 3 . 92 ( m , 4H ) , 
4 . 08 - 5 . 00 ( m , 8H ) , 5 . 13 ( s , 2H ) , 5 . 44 ( s , 2H ) , 6 . 01 - 6 . 03 ( t , 35 
1H ) , 7 . 00 ( s , 1H ) , 7 . 22 - 7 . 28 m , 1H ) , 7 . 33 - 7 . 36 ( m , 2H ) , 
7 . 39 - 7 . 42 ( d , 1H ) , 7 . 60 - 7 . 65 ( d , 2H ) , 7 . 82 - 7 . 84 ( d , 1H ) , 
7 . 89 - 7 . 93 ( m , 2H ) , 8 . 00 - 8 . 03 ( d , 1H ) , 8 . 11 - 8 . 13 ( d , 1H ) , 
8 . 27 - 8 . 53 ( m , 1H ) , 8 . 64 ( s , 1H ) , 9 . 38 ( brs , 1H ) , 10 . 06 ( s , 1H ) 
LC - MS m / z : 1410 . 5 [ M + H ] * 

PREPARATION EXAMPLE 3 - 21 
40 

Preparation of Compound ( IV - 25 ) 

( IV - 25 ) wysers HN N 

HN 

O 15111111 

IITTI 

N 
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With the exception that compound ( III - 25 ) ( 0 . 37 g , 0 . 47 
mmol ) , obtained in Preparation Example 2 - 21 , was used 
instead of compound ( III - 22 ) , obtained in Preparation 
Example 2 - 18 , the same procedure as in Preparation 
Example 3 - 14 was repeated to afford the title compound 5 
( 0 . 47 g , 72 % ) . 

' H NMR ( 400 MHz , DMSO - d ) 8 0 . 57 - 0 . 78 ( m , 8 H ) , 
0 . 78 - 0 . 98 ( m , 15H ) , 1 . 04 - 1 . 28 ( m , 6 H ) , 1 . 28 - 1 . 39 ( m , 1 H ) , 
1 . 39 - 1 . 54 ( m , 5 H ) , 1 . 54 - 1 . 63 ( m , 1 H ) , 1 . 63 - 1 . 84 ( m , 3 H ) , 
1 . 84 - 2 . 03 ( m , 3 H ) , 2 . 03 - 2 . 25 ( m , 7H ) , 2 . 25 - 2 . 40 ( m , 2 H ) , 10 
2 . 53 - 2 . 69 ( m , 3 H ) , 2 . 69 - 2 . 83 ( m , 1 H ) , 2 . 85 - 3 . 06 ( m , 5 H ) , 
3 . 09 - 3 . 21 ( m , 3 H ) , 3 . 26 - 3 . 42 ( m , 3 H ) , 3 . 44 - 3 . 52 ( m , 1 H ) , 
3 . 74 - 3 . 88 ( m , 6 H ) , 3 . 88 - 4 . 05 m , 3 H ) , 4 . 07 - 4 . 16 ( m , 1 H ) , 
4 . 16 - 4 . 23 ( m , 1 H ) , 4 . 23 - 4 . 34 ( m , 1 H ) , 4 . 34 - 4 . 48 ( m , 2H ) , 
4 . 48 - 4 . 57 ( m , 1 H ) , 4 . 58 - 4 . 73 ( m , 2 H ) , 4 . 97 ( s , 2 H ) , 5 . 42 15 
( s , 2 H ) , 5 . 93 - 6 . 04 ( t , 1 H ) , 6 . 98 - 7 . 04 ( s , 1 H ) , 7 . 04 - 7 . 12 ( d , 
1 H ) , 7 . 25 - 7 . 36 ( m , 1 H ) , 7 . 42 - 7 . 48 ( s , 1 H ) , 7 . 48 - 7 . 57 ( m , 
1 H ) , 7 . 57 - 7 . 64 ( d , 1 H ) , 7 . 64 - 7 . 72 ( m , 1 H ) , 7 . 77 - 7 . 86 ( m , 
1 H ) , 8 . 01 - 8 . 16 m , 1 H ) , 10 . 01 ( brs , 1 H ) , 10 . 56 ( brs , 1 H ) 
LC - MS m / z : 1389 . 6 [ M + 1 + , 1412 . 6 [ M + Nal " 20 

PREPARATION EXAMPLE 3 - 22 
Preparation of Compound ( IV - 26 ) 

( IV - 26 ) 

HN 

way or IIIIIII 

HN ??? ?? 
N 

With the exception that compound ( III - 26 ) ( 0 . 28 g , 0 . 36 
mmol ) , obtained in Preparation Example 2 - 22 , was used 
instead of compound ( III - 22 ) , obtained in Preparation 
Example 2 - 18 , the same procedure as in Preparation 50 
Example 3 - 14 was repeated to afford the title compound 
( 0 . 24 g , 48 % ) . 

' H NMR ( 400 MHz , DMSO - do ) 8 0 . 66 - 0 . 78 ( m , 5 H ) , 
0 . 78 - 1 . 06 ( m , 19 H ) , 1 . 07 - 1 . 29 ( m , 6 H ) , 1 . 29 - 1 . 38 ( m , 1 H ) , 
1 . 38 - 1 . 53 ( m , 5 H ) , 1 . 53 - 1 . 63 ( m , 1 H ) , 1 . 63 - 1 . 85 ( m , 2 H ) , 
1 . 85 - 2 . 02 ( m , 3 H ) , 2 . 02 - 2 . 14 ( m , 3 H ) , 2 . 14 - 2 . 27 ( m , 6 H ) , 
2 . 27 - 2 . 41 ( m , 2H ) , 2 . 56 - 2 . 60 ( m , 3 H ) , 2 . 61 - 2 . 83 ( m , 1 H ) , 
2 . 86 - 3 . 08 ( m , 5 H ) , 2 . 08 - 3 . 20 ( m , 3 H ) , 3 . 20 - 3 . 27 ( m , 1 H ) , 
3 . 27 - 3 . 40 ( m , 3 H ) , 3 . 45 - 3 . 63 ( m , 1 H ) , 3 . 64 - 3 . 88 ( m , 1 H ) , 60 
3 . 88 - 4 . 06 ( m , 2 H ) , 4 . 06 - 4 . 26 ( m , 2H ) , 4 . 28 - 4 . 46 ( m , 1 H ) , 
4 . 46 - 4 . 74 ( m , 2H ) , 4 . 74 - 4 . 91 m , 1 H ) , 4 . 97 ( s , 2 H ) , 5 . 43 
( s , 2 H ) , 5 . 88 - 6 . 10 ( t , 1 H ) , 7 . 01 ( s , 1 H ) , 7 . 12 - 7 . 38 ( m , 2H ) , 
7 . 38 - 7 . 72 ( m , 4 H ) , 7 . 72 - 7 . 92 ( m , 2 H ) , 7 . 92 - 8 . 22 ( m , 3 H ) , 
8 . 25 - 8 . 63 ( m , 2 H ) , 8 . 73 ( s , 1 H ) , 10 . 06 ( brs , 1 H ) , 10 . 5965 
( brs , 1H ) 

LC - MS m / z : 1379 . 6 [ M * ] * , 1402 . 5 [ M + Na ] * 
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PREPARATION EXAMPLE 3 - 23 
Preparation of Compound ( IV - 27 ) 

( IV - 27 ) 

HoN 

IIIIIII N hosting NH 
HN 

* * * 01111 Hinterg 
30 

With the exception that compound ( HI - 27 ) ( 0 . 24 g , 0 . 32 25 
mmol ) , obtained in Preparation Example 2 - 18 , was used 
instead of compound ( III - 22 ) , obtained in Preparation 
Example 2 - 18 , the same procedure as in Preparation 
Example 3 - 14 was repeated to afford the title compound 
( 0 . 28 g , 64 % ) . 

H NMR ( 400 MHz , DMSO - do ) d 0 . 59 - 0 . 78 ( m , 6 H ) , 
0 . 78 - 0 . 97 ( m , 15 H ) , 0 . 97 - 1 . 06 ( m , 2 H ) , 1 . 06 - 1 . 28 ( m , 6 H ) , 
1 . 28 - 1 . 39 ( m , 1 H ) , 1 . 39 - 1 . 54 ( m , 5 H ) , 1 . 54 - 1 . 64 ( m , 1 H ) , 
1 . 64 - 1 . 84 ( m , 3 H ) , 1 . 84 - 2 . 02 ( m , 3 H ) , 2 . 05 - 2 . 29 ( m , 8 H ) , 
2 . 30 - 2 . 42 ( m , 2 H ) , 2 . 55 - 2 . 60 ( m , 3 H ) , 2 . 60 - 2 . 83 ( m , 1 H ) , 35 
2 . 86 - 3 . 06 ( m , 5 H ) , 3 . 06 - 3 . 21 ( m , 6 H ) , 3 . 21 - 3 . 32 ( m , 3 H ) , 
3 . 36 - 3 . 44 ( m , 1H ) , 3 . 44 - 3 . 52 ( m , 1 H ) , 3 . 65 - 3 . 74 ( m , 1H ) , 
3 . 74 - 3 . 87 ( m , 2H ) , 3 . 89 - 4 . 05 ( m , 2 H ) , 4 . 15 - 4 . 25 ( m , 1 H ) , 
4 . 31 - 4 . 73 ( m , 4 H ) , 4 . 96 ( s , 2 H ) , 5 . 43 ( s , 2 H ) , 5 . 92 - 6 . 06 ( t , 
1 H ) , 6 . 71 - 6 . 83 ( m , 1 H ) , 6 . 83 - 6 . 94 ( m , 1 H ) , 6 . 97 - 7 . 04 ( m , 40 
1 H ) , 7 . 16 - 7 . 35 ( m , 2 H ) , 7 . 38 - 7 . 67 ( m , 3 H ) , 7 . 75 - 7 . 88 ( d , 
1 H ) , 8 . 00 - 8 . 17 ( m , 2H ) , 10 . 01 ( brs , 1 H ) , 10 . 55 ( brs , 1 H ) 
LC - MS m / z : 1361 . 6 [ M + ] * , 1384 . 5 [ M + Na ] * 

PREPARATION EXAMPLE 3 - 24 45 45 

Preparation of Compound ( IV - 28 ) 

( IV - 28 ) 

HN 

HI furonyms 
O . 

1113 
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Under an argon stream , the TFA salt of compound ( II - 3 ) tration was carried out , and the residue was purified by silica 

( 0 . 88 mg , 0 . 11 mmol ) , obtained in Preparation Example 1 - 2 , gel column chromatography to afford the title compound 
was dissolved in 5 mL of anhydrous dimethyl formamide ( 135 mg , 100 % ) . 
and added with diisopropylethylamine ( 0 . 18 mL , 1 . 03 LC - MS m / z : 1462 . 9 [ M + H ] * , 1485 . 9 [ M + Na ] 
mmol ) . To this solution , a solution of compound ( III - 28 ) ( 75 5 
mg , 0 . 08 mmol ) , prepared in Preparation Example 2 - 24 , in 
5 mL of anhydrous dimethylformamide was dropwise added PREPARATION EXAMPLE 3 - 25 
in an argon atmosphere , followed by stirring at 20 - 25° C . for 
17 hrs . After completion of the reaction , vacuum concen Preparation of Compound ( IV - 29 ) 

( IV - 29 ) 

HN 

? ?? * * 11011 

ZI ?? 
With the exception that the TFA salt of compound ( II - 4 ) 

( 0 . 17 g , 0 . 212 mmol ) , obtained in Preparation Example 1 - 3 , 
30 was used instead of the TFA salt of compound ( II - 3 ) , 

obtained in Preparation Example 1 - 2 , the same procedure as 
in Preparation Example 3 - 24 was repeated to afford the title 
compound ( 0 . 14 g , 44 % ) . 

' H NMR ( 400 MHz , DMSO - do ) 8 0 . 69 - 0 . 78 ( m , 6H ) , 
0 . 81 - 0 . 90 ( m , 14H ) , 1 . 11 - 1 . 64 ( m , 3H ) , 1 . 18 - 1 . 26 ( m , 10H ) , 
1 . 38 - 1 . 51 ( m , 6H ) , 1 . 58 - 1 . 62 ( m , 1H ) , 1 . 63 - 1 . 83 m , 3H ) , 
1 . 91 - 1 . 99 ( m , 3H ) , 2 . 11 - 2 . 26 ( m , 7H ) , 2 . 35 - 2 . 42 ( m , 2H ) , 
2 . 87 ( s , 6H ) , 2 . 92 - 3 . 05 ( m , 3H ) , 3 . 13 - 3 . 18 ( m , 4H ) , 3 . 32 
3 . 38 ( m , 17H ) , 3 . 62 ( brs , 1H ) , 3 . 92 - 3 . 99 ( m , 4H ) , 4 . 07 - 4 . 09 
( m , 1H ) , 4 . 15 - 4 . 84 ( m , 9H ) , 4 . 98 ( s , 2H ) , 5 . 4 ( s , 2H ) , 40 40 5 . 96 - 5 . 99 ( t , 1H ) , 6 . 99 ( s , 1H ) , 7 . 22 - 7 . 3 ( m , 2H ) , 7 . 53 - 7 . 65 
( m , 2H ) , 7 . 77 - 7 . 80 ( m , 2H ) , 7 . 84 - 7 . 89 ( t , 1H ) , 8 . 05 - 8 . 07 ( d , 
1H ) , 8 . 37 - 8 . 43 ( m , 1H ) , 9 . 97 ( s , 1H ) 

LC - MS m / z : 1492 . 8 [ M + H ] ' , 1514 . 7 [ M + Na ] " 
45 PREPARATION EXAMPLE 3 - 26 

Preparation of Compound ( IV - 30 ) 

( IV - 30 ) 

HN 



US 9 , 814 , 784 B2 
125 126 

With the exception that the TFA salt of compound ( II - 5 ) 2 . 84 ( s , 1H ) , 2 . 87 - 2 . 96 ( m , 1H ) , 2 . 99 - 3 . 04 ( m , 5H ) , 3 . 14 
( 0 . 16 g , 0 . 212 mmol ) , obtained in Preparation Example 1 - 4 , 3 . 18 ( m , 4H ) , 3 . 32 - 3 . 47 ( m , 11H ) , 3 . 62 ( brs , 1H ) , 3 . 92 - 3 . 93 
and compound ( III - 29 ) ( 0 . 2 g , 0 . 212 mmol ) , obtained in ( d , 3H ) , 4 . 00 - 4 . 91 ( m , 8H ) , 4 . 94 ( s , 2H ) , 5 . 41 ( s , 2H ) , 
Preparation Example 2 - 25 , were used respectively instead of 5 . 97 - 6 . 00 ( t , 1H ) , 7 . 00 ( s , 1H ) , 7 . 24 - 7 . 32 ( m , 3H ) , 7 . 58 - 7 . 60 
the TFA salt of compound ( II - 3 ) , obtained in Preparation 5 ( d , 2H ) , 7 . 77 - 7 . 80 ( m , 2H ) , 7 . 85 - 7 . 89 ( t , 1H ) , 8 . 05 - 8 . 07 ( d , 
Example 1 - 2 , and the compound ( III - 28 ) , obtained in Prepa - iH ) , 8 . 19 ( t , 1H ) , 8 . 44 ( brs , 1H ) , 9 . 97 ( s , 1H ) 
ration Example 2 - 24 , the same procedure as in Preparation LC - MS m / z : 1464 . 8 [ M + H ] * , 1487 . 9 [ M + Na ] * 
Example 3 - 24 was repeated to afford the title compound 
( 0 . 13 g , 40 % ) . 

' H NMR ( 400 MHz , DMSO - d . ) 8 0 . 69 - 0 . 76 ( m , 6H ) , in 
0 . 81 - 0 . 92 ( m , 14H ) , 1 . 10 - 1 . 20 ( m , 4H ) , 1 . 25 - 1 . 26 ( m , 8H ) , PREPARATION EXAMPLE 3 - 27 
1 . 44 - 1 . 51 ( m , 5H ) , 1 . 55 - 1 . 65 ( m , 1H ) , 1 . 66 - 1 . 85 ( 3H ) , 
1 . 86 - 2 . 05 ( m , 3H ) , 2 . 06 - 2 . 27 ( m , 6H ) , 2 . 28 - 2 . 46 m , 2H ) , Preparation of Compound ( IV - 31 ) 

( IV - 31 ) 

sd , 210 , 09 4 , 111 ) , 7 . 00m , 811 ) . 4 . 94 " , 62 ( brs , 1H1 ) , 3 : 9 ; 3 : 14 

HUN . 

?? ???? se 
30 

With the exception that the TFA salt of compound ( II - 4 ) 
( 0 . 26 g , 0 . 324 mmol ) , obtained in Preparation Example 1 - 3 , 
and compound ( III - 30 ) ( 0 . 2 g , 0 . 216 mmol ) , obtained in 
Preparation Example 2 - 26 , were used respectively instead of 
the TFA salt of compound ( II - 3 ) , obtained in Preparation 

35 Example 1 - 2 , and the compound ( III - 28 ) , obtained in Prepa 
ration Example 2 - 24 , the same procedure as in Preparation 
Example 3 - 24 was repeated to afford the title compound ( 0 . 2 
g , 64 % ) . 

' H NMR ( 400 MHz , DMSO - d ) 8 0 . 71 - 0 . 75 ( m , 6H ) , 
0 . 80 - 0 . 91 ( m , 15H ) , 1 . 18 - 1 . 19 ( m , 3H ) , 1 . 22 - 1 . 27 ( m , 9H ) , 
1 . 43 - 1 . 49 ( m , 6H ) , 1 . 90 - 1 . 98 ( m , 3H ) , 2 . 09 - 2 . 23 m , 3H ) , 
2 . 25 - 2 . 40 ( m , 7H ) , 2 . 83 - 2 . 86 ( m , 4H ) , 2 . 96 - 3 . 01 ( m , 4H ) , 
3 . 15 - 3 . 19 ( m , 3H ) , 3 . 26 ( s , 3H ) , 3 . 35 - 3 . 38 ( m , 16H ) , 3 . 85 
3 . 96 ( m , 3H ) , 4 . 11 - 4 . 88 ( m , 8H ) , 4 . 97 ( s , 2H ) , 5 . 42 ( s , 2H ) , 
5 . 97 - 5 . 99 ( t , 1H ) , 6 . 99 - 7 . 01 ( m , 1H ) , 7 . 06 - 7 . 16 ( m , 2H ) , 

45 7 . 28 ( brs , 2H ) , 7 . 60 - 7 . 69 ( m , 2H ) , 7 . 81 - 7 . 83 ( d , 1H ) , 8 . 09 
8 . 12 ( d , 1H ) , 8 . 29 ( brs , 1H ) , 10 . 09 ( s , 1H ) 

LC - MS m / z : 1472 . 9 [ M + H ] * , 1494 . 9 [ M + Na ] " 
PREPARATION EXAMPLE 3 - 28 

Preparation of Compound ( IV - 32 ) 
( IV - 32 ) 

HON 

Oy 

with her to HN 

NH 
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With the exception that the TFA salt of compound ( 1 - 5 ) 2 . 09 - 2 . 23 ( m , 6H ) , 2 . 28 - 2 . 38 ( m , 7H ) , 2 . 96 - 3 . 03 ( m , 9H ) , 
( 0 . 24 g , 0 . 324 mmol ) , obtained in Preparation Example 1 - 4 , 3 . 15 - 3 . 17 ( m , 4H ) , 3 . 28 ( s , 3H ) , 3 . 35 - 3 . 38 ( m , 14H ) , 3 . 62 
and compound ( III - 30 ) ( 0 . 2 g , 0 . 216 mmol ) , obtained in 3 . 65 ( m , 2H ) , 3 . 85 - 4 . 00 ( m , 3H ) , 4 . 17 - 4 . 88 ( m , 8H ) , 4 . 94 ( s , 
Preparation Example 2 - 24 . were used respectively instead of 2H ) , 5 . 43 ( s , 2H ) , 5 . 88 - 6 . 00 ( t , 1H ) , 7 . 00 ( s , 1H ) , 7 . 06 - 7 . 16 
the TFA salt of compound ( II - 3 ) , obtained in Preparation 5 ( m , 2H ) , 7 . 27 - 7 . 29 ( m , 3H ) , 7 . 58 - 7 . 69 ( m , 2H ) , 7 . 82 - 7 . 84 ( d , 
Example 1 - 2 , and the compound ( III - 28 ) , obtained in Prepa 1H ) , 8 . 09 - 8 . 12 ( d , 1H ) , 8 . 29 ( brs , 1H ) , 10 . 00 ( s , 1H ) 
ration Example 2 - 24 , the same procedure as in Preparation LC - MS m / z : 1444 . 9 [ M + H ) * , 1466 . 9 [ M + Na ] * 
Example 3 - 24 was repeated to afford the title compound ( 0 . 2 
g , 67 % ) . 

' H NMR ( 400 MHz , DMSO - d ) 8 0 . 71 - 0 . 75 ( m , 7H ) , 10 PREPARATION EXAMPLE 3 - 29 
0 . 81 - 0 . 92 ( m , 16H ) , 1 . 03 - 1 . 04 ( m , 2H ) , 1 . 11 - 1 . 12 ( m , 1H ) , 
1 . 18 - 1 . 27 ( m , 7H ) , 1 . 46 - 1 . 49 ( m , 5H ) , 1 . 90 - 1 . 98 ( m , 3H ) , Preparation of Compound ( IV - 33 ) 

( IV - 33 ) 

HN 

111ll 

N 

30 With the exception that the TFA salt of compound ( II - 5 ) 
( 0 . 23 g , 0 . 307 mmol ) , obtained in Preparation Example 1 - 4 , 
and compound ( III - 31 ) ( 0 . 2 g , 0 . 205 mmol ) , obtained in 
Preparation Example 2 - 27 , were used respectively instead of 
the TFA salt of compound ( II - 3 ) , obtained in Preparation 
Example 1 - 2 , and the compound ( III - 28 ) , obtained in Prepa 
ration Example 2 - 24 , the same procedure as in Preparation 
Example 3 - 24 was repeated to afford the title compound 
( 0 . 16 g , 51 % ) . 

H NMR ( 400 MHz , DMSO - d ) 8 0 . 71 - 0 . 75 ( m , 7H ) , 
0 . 81 - 0 . 92 ( m , 16H ) , 1 . 03 - 1 . 04 ( m , 2H ) , 1 . 11 - 1 . 12 ( m , 1H ) , 

an 1 . 18 - 1 . 27 ( m , 7H ) , 1 . 46 - 1 . 49 ( m , 5H ) , 1 . 90 - 1 . 98 ( m , 3H ) , 
2 . 09 - 2 . 23 ( m , 6H ) , 2 . 28 - 2 . 38 ( m , 7H ) , 2 . 96 - 3 . 03 ( m , 9H ) , 
3 . 15 - 3 . 17 ( m , 4H ) , 3 . 28 ( s , 3H ) , 3 . 35 - 3 . 38 ( m , 14H ) , 3 . 62 
3 . 65 ( m , 2H ) , 3 . 85 - 4 . 00 ( m , 3H ) , 4 . 17 - 4 . 88 ( m , 8H ) , 4 . 94 ( s , 
2H ) , 5 . 43 ( s , 2H ) , 5 . 88 - 6 . 00 ( t , 1H ) , 7 . 00 ( s , 1H ) , 7 . 06 - 7 . 16 
( m , 2H ) , 7 . 27 - 7 . 29 ( m , 3H ) , 7 . 58 - 7 . 69 ( m , 2H ) , 7 . 82 - 7 . 84 ( d , 

45 1H ) , 8 . 09 - 8 . 12 ( d , 1H ) , 8 . 29 ( brs , 1H ) , 10 . 00 ( s , 1H ) 
LC - MS m / z : 1497 . 6 [ M + H ] ' , 1519 . 6 [ M + Na ] " 

PREPARATION EXAMPLE 3 - 30 

Preparation of Compound ( IV - 34 ) 
( IV - 34 ) 

HN Iz 
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With the exception that compound ( III - 32 ) ( 1 . 2 g , 1 . 294 3 . 33 - 3 . 38 ( m , 14H ) , 3 . 60 - 3 . 64 ( m , 1H ) , 3 . 90 - 3 . 94 ( m , 4H ) , 

mmol ) , obtained in Preparation Example 2 - 28 , instead of the 3 . 99 - 4 . 88 ( m , 8H ) , 4 . 94 ( s , 2H ) , 5 . 42 ( s , 2H ) , 5 . 86 - 5 . 99 ( t , 
compound ( III - 28 ) , obtained in Preparation Example 2 - 24 , 1H ) , 7 . 22 - 7 . 29 ( m , 4H ) , 7 . 38 - 7 . 42 ( m , 1H ) , 7 . 58 - 7 . 60 ( d , 
was used together with the TFA salt of compound ( II - 3 ) ( 1 2H ) , 7 . 80 - 7 . 82 ( d , 1H ) , 7 . 89 - 7 . 96 ( m , 2H ) , 8 . 00 - 8 . 10 ( m , 
g , 1 . 294 mmol ) , obtained in Preparation Example 1 - 2 , the 5 2H ) , 8 . 29 ( brs , 1H ) , 8 . 70 ( s , 1H ) , 10 . 00 ( s , 1H ) 
same procedure as in Preparation Example 3 - 24 was LC - MS m / z : 1452 . 8 [ M + H ] " , 1474 . 7 [ M + Nal + 
repeated to afford the title compound ( 1 . 3 g , 72 % ) . 

H NMR ( 400 MHz , DMSO - do ) 8 0 . 48 - 0 . 49 ( m , 1H ) , 
0 . 58 - 0 . 59 ( m , 2H ) , 0 . 64 - 0 . 65 ( m , 2H ) , 0 . 70 - 0 . 76 ( m , 5H ) , 
0 . 81 - 0 . 92 ( m , 16H ) , 1 . 11 - 1 . 13 ( m , 2H ) , 1 . 16 - 1 . 20 ( m , 3H ) , PREPARATION EXAMPLE 3 - 31 
1 . 22 - 1 . 28 ( m , 9H ) , 1 . 44 - 1 . 49 ( m , 5H ) , 1 . 90 - 1 . 98 ( m , 3H ) , 
2 . 09 - 2 . 23 ( m , 7H ) , 2 . 96 - 3 . 04 ( m , 9H ) , 3 . 13 - 3 . 18 ( m , 4H ) , Preparation of Compound ( IV - 35 ) 

( IV - 35 ) 

HN N 

N Xuir erwarten 
I11 

NH 

30 With the exception that the TFA salt of compound ( II - 6 ) 
( 0 . 18 g , 0 . 233 mmol ) , obtained in Preparation Example 1 - 5 , 
instead of the TFA salt of compound ( II - 3 ) , obtained in 
Preparation Example 1 - 2 , was used together with the com 
pound ( III - 29 ) ( 0 . 2 g , 0 . 212 mmol ) , obtained in Preparation 
Example 2 - 25 , the same procedure as in Preparation 

35 Example 3 - 24 was repeated to afford the title compound 
( 0 . 16 g , 51 % ) . 

' H NMR ( 400 MHz , DMSO - da ) 8 0 . 68 - 0 . 76 ( m , 6H ) , 
0 . 81 - 0 . 90 ( m , 14H ) , 1 . 08 - 1 . 20 ( m , 4H ) , 1 . 23 - 1 . 27 ( m , 9H ) , 
1 . 44 - 1 . 49 ( m , 6H ) , 1 . 58 - 1 . 62 ( m , 1H ) , 1 . 63 - 1 . 83 ( m , 3H ) , 
1 . 91 - 1 . 99 ( m , 3H ) , 2 . 13 - 2 . 20 ( m , 6H ) , 2 . 35 - 2 . 42 ( m , 2H ) , 40 2 . 85 - 2 . 87 ( m , 4H ) , 2 . 99 - 3 . 01 ( m , 4H ) , 3 . 14 - 3 . 17 m , 4H ) , 
3 . 28 - 3 . 38 ( m . 19H ) , 3 . 62 ( brs , 1H ) , 3 . 92 - 3 . 94 ( m , 3H ) , 
4 . 07 - 4 . 09 ( m , 1H ) , 4 . 15 - 4 . 84 ( m , 8H ) , 4 . 98 ( s , 2H ) , 5 . 43 ( s , 
2H ) , 5 . 98 - 6 . 00 ( t . 1H ) , 7 . 01 ( s , 1H ) , 7 . 22 - 7 . 36 ( m , 3H ) , 
7 . 54 - 7 . 64 ( m , 2H ) , 7 . 77 - 7 . 97 ( m , 2H ) , 8 . 08 - 8 . 11 ( d , 1H ) , 

45 8 . 22 - 8 . 45 ( m , 2H ) , 10 . 01 ( s , 1H ) 
LC - MS m / z : 1478 . 5 [ M + H ] * , 1500 . 5 [ M + Na ] * 

PREPARATION EXAMPLE 4 

50 Preparation of Compounds of Chemical Formula 
VI - 1 , VI - 2 , VI - 3 , and VI - 4 

PREPARATION EXAMPLE 4 - 1 
Preparation of Compound ( VI - 5 ) 

( VI - 5 ) 

ng 
III H HNH NH NH , 
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To a solution of compound ( IV - 5 ) ( 274 mg , 0 . 21 mmol ) , 
prepared in Preparation Example 3 - 1 , in 5 . 0 mL of acetoni 
trile were added 4 - mercaptobutyric acid ( V - 1 ) ( 126 mg , 
1 . 05 mmol ) and 0 . 5 mL of DMSO , followed by stirring at 
room temperature for 4 hrs . The reaction mixture was 
concentrated in a vacuum to afford the title compound ( 290 
mg , 98 % ) . 
MALDI - TOF MS m / z : 1465 . 3 [ M + Na ] * 

PREPARATION EXAMPLE 4 - 2 10 10 

Preparation of Compound ( VI - 6 ) 

( VI - 6 ) 

HO 

Istanixvior que N 

NH ILITI 

NH2 

35 

To a solution of compound ( IV - 5 ) ( 70 mg , 0 . 053 mmol ) , 
obtained in Preparation Example 3 - 1 , in 2 . 5 mL of acetoni 
trile were added 2 - ( 1 - ( mercaptomethyl ) cyclopropane ) acetic 
acid ( V - 2 ) ( 44 mg , 0 . 3 mmol ) and 0 . 7 mL of DMF , followed 
by stirring at room temperature for 4 hrs . The reaction 
mixture was concentrated in a vacuum , and the concentrate 
was purified by silica gel column chromatography to afford 
the title compound as a solid ( 60 mg , 77 % ) . 
MALDI - TOF MS m / z : 1492 . 0 [ M + Na ] + 40 

PREPARATION EXAMPLE 4 - 3 

Preparation of Compound ( VI - 7 ) 

( VI - 7 ) 

M improved in ON 
N 

IZ NH 

60 
With the exception that 6 - mercaptohexanoic acid ( V - 3 ) 

was used instead of 2 - ( 1 - ( mercaptomethyl ) cyclopropane ) 
acetic acid ( V - 2 ) , the same procedure as in Preparation 
Example 4 - 2 was repeated to afford the title compound ( 54 65 
mg , 69 % ) . 
MALDI - TOF MS m / z : 1493 . 2 [ M + Na ] * 
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PREPARATION EXAMPLE 4 - 4 134 
Preparation of Compound ( V1 - 8 ) 

( VI - 8 ) 

?? 1111 
TT minut , one ' N 

HN 
N 

N NH2 

With the exception that 8 - mercaptooctanoic acid ( V - 4 ) 
was used instead of 2 - ( 1 - ( mercaptomethyl ) cyclopropane ) 
acetic acid ( V - 2 ) , the same procedure as in Preparation 20 
Example 4 - 2 was repeated to afford the title compound ( 66 
mg , 84 % ) . 
MALDI - TOF MS m / z : 1522 . 0 [ M + Na ] * 

PREPARATION EXAMPLE 4 - 5 25 25 
Preparation of Compound ( VI - 9 ) 

( VI - 9 ) 

Luone ZI 
NYYN IZ 

N NH2 H 

With the exception that 11 - mercaptoundecanoic acid 
( V - 5 ) was used instead of 2 - ( 1 - ( mercaptomethyl ) cyclopro 
pane ) acetic acid ( V - 2 ) , the same procedure as in Preparation 
Example 4 - 2 was repeated to afford the title compound ( 71 45 
mg , 86 % ) . 
MALDI - TOF MS m / z : 1563 . 3 [ M + Na ] * 

PREPARATION EXAMPLE 4 - 6 
50 50 Preparation of Compound ( VI - 10 ) 

( VI - 10 ) 

HO 

y las con este NYAN 

NH2 
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With the exception that compound ( IV - 6 ) ( 70 mg , 0 . 054 

mmol ) , obtained in Preparation Example 3 - 2 was used 
instead of compound ( IV - 5 ) , obtained in Preparation 
Example 3 - 1 , the same procedure as in Preparation Example 
4 - 2 was repeated to afford the title compound ( 53 mg , 68 % ) . 5 
MALDI - TOF MS m / z : 1469 . 5 [ M + Na ] 

PREPARATION EXAMPLE 4 - 7 
Preparation of Compound ( VI - 11 ) 

( VI - 11 ) 

HO 

my tuned for the theme HA 
N 

NH2 

30 

With the exception that compound ( IV - 6 ) ( 70 mg , 0 . 054 
mmol ) , obtained in Preparation Example 3 - 2 , and 6 - mer 
captohexanoic acid ( V - 3 ) were used respectively instead of 
compound ( IV - 5 ) , obtained in Preparation Example 3 - 1 , and 
2 - ( 1 - ( mercaptomethyl ) cyclopropane ) acetic acid ( V - 2 ) , the 35 
same procedure as in Preparation Example 4 - 2 was repeated 
to afford the title compound ( 46 mg , 59 % ) . 
MALDI - TOF MS m / z : 1471 . 6 [ M + Na ] * 

40 PREPARATION EXAMPLE 4 - 8 
Preparation of Compound ( VI - 12 ) 

( VI - 12 ) 

HO 

N ' more Boruç turned out on S i lui 

60 
With the exception that compound ( IV - 7 ) ( 88 mg , 0 . 064 

mmol ) , obtained in Preparation Example 3 - 1 , was used 
instead of compound ( IV - 5 ) , obtained in Preparation 
Example 3 - 1 , the same procedure as in Preparation Examples 65 4 - 2 was repeated to afford the title compound ( 48 mg , 49 % ) . 
MALDI - TOF MS m / z : 1548 . 1 [ M + Na ] + 
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PREPARATION EXAMPLE 4 - 9 
Preparation of Compound ( VI - 13 ) 

( VI - 13 ) 

HN 
ON 

N NH2 

xamped in Ps Examples 20 
With the exception that compound ( IV - 8 ) ( 71 mg , 0 . 052 

mmol ) , obtained in Preparation Example 3 - 4 , was used 
instead of compound ( IV - 5 ) , obtained in Preparation 
Example 3 - 1 , the same procedure as in Preparation Example 
4 - 2 was repeated to afford the title compound ( 46 mg , 59 % ) . 
MALDI - TOF MS m / z : 1529 . 4 [ M + Na ] + 

25 PREPARATION EXAMPLE 4 - 10 
Preparation of Compound ( VI - 14 ) 

( VI - 14 ) 

ili 
? O Ñ N - OH 

NNH 

With the exception that compound ( IV - 9 ) ( 35 mg , 0 . 026 
mmol ) , obtained in Preparation Example 3 - 5 , was used 
instead of compound ( IV - 5 ) , obtained in Preparation 
Example 3 - 1 , the same procedure as in Preparation Example 45 
4 - 2 was repeated to afford the title compound ( 29 mg , 74 % ) . 
MALDI - TOF MS m / z : 1528 . 2 [ M + Na ] * 

PREPARATION EXAMPLE 4 - 11 
50 50 Preparation of Compound ( VI - 15 ) 

( VI - 15 ) 
O 

HO Buyensity of N 
N?NH 
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With the exception that compound ( IV - 10 ) ( 78 mg , 0 . 058 

mmol ) , obtained in Preparation Example 3 - 6 , was used 
instead of compound ( IV - 5 ) , obtained in Preparation 
Example 3 - 1 , the same procedure as in Preparation Example 
4 - 2 was repeated to afford the title compound ( 77 mg , 90 % ) . 5 
MALDI - TOF MS m / z : 1508 . 1 [ M + Na ] " , 1524 . 8 [ M + K ] * 

PREPARATION EXAMPLE 4 - 12 
Preparation of Compound ( VI - 16 ) 

( VI - 16 ) 

“ NH HNO Derimoto N 

NH 

O NH2 

To a solution of compound ( IV - 11 ) ( 58 mg , 0 . 042 mmol ) , 
obtained in Preparation Example 3 - 7 , in 5 mL of methyl 
alcohol and 1 . 5 mL of anhydrous dimethylformamide was 30 
added 2 - ( 1 - ( mercaptomethyl ) cyclopropane acetic acid ( 19 
mg , 0 . 126 mmol ) , followed by stirring at room temperature 
for 4 hrs . The reaction mixture was concentrated in a 
vacuum , and the concentrate was purified by silica gel 
column chromatography to afford the title compound as a 35 
solid ( 60 mg , 93 % ) . 
LC - MS m / z : 1523 . 8 [ M + ] * , 1545 . 8 [ M + Na ] * 

PREPARATION EXAMPLE 4 - 13 
40 Preparation of Compound ( VI - 17 ) 

( VI - 17 ) 

INH ANH HNO Dino N = O 

NH 

O NH2 
60 With the exception that compound IV - 12 ) ( 41 mg , 0 . 031 

mmol ) , obtained in Preparation Example 3 - 8 , was used 
instead of compound ( IV - 11 ) , obtained in Preparation 
Example 3 - 7 , the same procedure as in Preparation Example 
4 - 12 was repeated to afford the title compound ( 39 mg , 65 
85 % ) . 
MALDI - TOF MS m / z : 1496 . 8 [ M + Na ] * 
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PREPARATION EXAMPLE 4 - 14 
Preparation of Compound ( VI - 18 ) 

( VI - 18 ) 

?? 

ANH HNCO Digimon 
NH 

ONH2 

25 

With the exception that compound ( IV - 13 ) ( 347 mg , 0 . 257 With the exception that compound ( IV - 14 ) ( 453 mg , 0 . 332 
mmol ) , obtained in Preparation Example 3 - 9 , and 11 - mer mmol ) , obtained in Preparation Example 3 - 10 was used captoundecanoic acid ( 112 mg , 0 . 514 mmol ) were used 
respectively instead of compound ( IVI - 11 ) , obtained in instead of compound ( IV - 11 ) , obtained in Preparation 
Preparation Example 3 - 7 , and 2 - ( 1 - ( mercaptomethyl ) cyclo - 30 Example 3 - 7 , the same procedure as in Preparation Example 
propane ) acetic acid , the same procedure as in Preparation 4 - 12 was repeated to afford the title compound ( 60 mg , Example 4 - 12 was repeated to afford the title compound 
( 266 mg , 66 % ) . 93 % ) . 
LC - MS m / z : 1567 [ M + 1 ] + LC - MS m / z : 1510 [ M + 1 ] " , ' H NMR ( 400 MHz , CD , OD ) 8 0 . 76 - 0 . 90 ( m , 10H ) , 35 

0 . 90 - 1 . 14 ( m , 20H ) , 1 . 17 ( m , 3H ) , 1 . 26 ( m , 4H ) , 1 . 29 ( brs , ' H NMR ( 400 MHz , CD OD ) 8 0 . 46 - 0 . 68 ( m , 5H ) , 
20H ) , 1 . 37 ( m . 4H ) , 1 . 50 - 1 . 64 ( m . 14H ) , 1 . 68 - 1 . 78 ( m , 3H ) , 0 . 82 - 1 . 10 ( m , 27H ) , 1 . 17 ( d , 2H ) , 1 . 22 ( d , 1H ) , 1 . 30 ( m , 2H ) , 
1 . 88 ( m , 2H ) , 1 . 94 ( s , 3H ) , 2 . 21 - 2 . 26 ( m , 6H ) , 2 . 99 - 2 . 48 ( m , 1 . 40 ( m , 1H ) , 1 . 50 - 1 . 63 ( m , 6H ) , 1 . 68 - 1 . 80 ( m , 2H ) , 1 . 82 
10H , N CH3 * 2 ) , 2 . 70 ( m , 1H ) , 2 . 84 ( m , 1H ) , 3 . 07 - 3 . 19 ( m , 1 . 90 ( m , 2H ) , 1 . 94 ( s , 3H ) , 2 . 00 - 2 . 15 ( m , 4H ) , 2 . 20 - 2 . 35 ( m , 
6H ) , 3 . 26 - 3 . 45 ( m , 6H ) , 3 . 45 ( m , 4H ) , 3 . 82 ( m , 1H ) , 4 . 15 m , 40 5H ) , 2 . 42 ( s . 6H ) , 2 . 38 - 2 . 50 ( m , 2H ) , 2 . 81 - 2 . 89 ( m . 1H ) , 
1H ) , 4 . 47 ( m , 2H ) , 4 . 64 ( m , 1H ) , 4 . 81 ( m , 1H ) , 4 . 98 ( m , 3H ) , 2 . 91 - 2 . 98 ( m , 2H ) , 3 . 08 - 3 . 40 ( m , 6H ) , 3 . 26 - 3 . 33 ( m , 10H , 6 . 96 ( t , 1H ) , 7 . 08 ( t , 1H ) , 7 . 25 ( d , 2H ) , 7 . 28 - 7 . 40 ( m , 2H ) , OCHZ ) , 3 . 43 ( d , 2H ) , 3 . 45 - 3 . 48 ( m , 5H , OCHZ ) , 3 . 52 - 3 . 64 7 . 53 ( d , 2H ) ( m , 1H ) , 3 . 74 - 3 . 86 ( m , 1H ) , 3 . 906 - 4 . 10 ( m , 3H ) , 4 . 15 ( d , 

PREPARATION EXAMPLE 4 - 15 45 1H ) , 4 . 24 ( m , 1H ) , 4 . 44 - 4 . 54 ( m , 2H ) , 4 . 66 ( d , 1H ) , 4 . 74 
5 . 10 ( m , 5H ) , 7 . 09 - 7 . 12 ( m , 2H ) , 7 . 23 - 7 . 27 ( m , 2H ) , 7 . 33 

Preparation of Compound ( VI - 19 ) 7 . 37 ( m , 2H ) , 7 . 52 - 7 . 59 ( m , 2H ) 

( VI - 19 ) 
OH 

OH 

\ - NH HNO maint 
NH 

0NH2 
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PREPARATION EXAMPLE 4 - 16 
Preparation of Compound ( VI - 20 ) 

( VI - 20 ) 

till 

Auto - NH HN within the 
NH 

ONH 

25 

With the exception that compound ( IV - 15 ) ( 82 mg , 0 . 063 With the exception that compound ( IV - 16 ) ( 268 mg , 0 . 195 
mmol ) , obtained in Preparation Example 3 - 7 , was used mmol ) , obtained in Preparation Example 3 - 12 , was used 
instead of compound ( IV - 11 ) , obtained in Preparation instead of compound ( IV - 11 ) , obtained in Preparation Example 3 - 7 , the same procedure as in Preparation Example 30 Example 3 - 7 , the same procedure as in Preparation Example 4 - 12 was repeated to afford the title compound ( 38 mg , 
42 % ) . 4 - 12 was repeated to afford the title compound as a solid 
LC - MS m / z : 1506 [ M + 1 ] ( 132 mg , 46 % ) . 
' H NMR ( 400 MHz , CD2OD ) 0 . 42 - 0 . 67 ( m , 4H ) , LC - MS m / z : 1521 [ M ] + 

0 . 81 - 1 . 08 ( m , 27H ) , 1 . 13 - 1 . 20 ( m , 4H ) , 1 . 29 ( m , 2H ) , 1 . 40 , 35 H NMR ( 400 MHz , DMSO - d ) 8 0 . 48 - 0 . 50 ( m , 6H ) , ( m , 1H ) , 1 . 50 - 1 . 68 ( m , 6H ) , 1 . 75 ( m , 2H ) , 1 . 82 - 1 . 90 ( m , » 
2H ) . 1 . 94 ( s , 3H ) , 2 . 01 - 2 . 18 ( m . 4H ) . 2 . 23 - 2 . 32 ( m . 37 ) . 0 . 71 - 1 . 08 ( m , 27H ) , 1 . 16 - 1 . 22 ( m , 4H ) , 1 . 42 - 1 . 54 ( m , 9H ) , 
2 . 42 ( s . 6H ) , 2 . 35 - 2 . 50 ( m . 1H ) , 2 . 61 ( m . 1H ) , 2 . 79 - 3 . 00 ( m . 1 . 60 ( m , 1H ) , 1 . 70 ( m , 1H ) , 1 . 94 ( s , 3H ) , 2 . 10 - 2 . 32 ( m , 8H ) , 
3H ) , 3 . 10 - 3 . 20 ( m , 5H ) , 3 . 28 - 3 . 40 ( m , 19H , 2 * OCHZ ) , 2 . 32 - 2 . 46 ( m , 6H ) , 2 . 50 ( s , 6H ) , 2 . 78 - 3 . 10 ( m , 8H ) , 3 . 16 ( m , 
3 . 43 - 3 . 48 ( m , 3H ) , 3 . 60 ( m , 1H ) , 3 . 74 ( d , 3H ) , 3 . 85 - 4 . 00 ( m , 2H ) , 3 . 21 ( m . 1H ) , 3 . 28 - 3 . 40 ( m , 6H ) , 3 . 62 ( s , 1H ) , 3 . 70 ( s . 
3H ) , 4 . 14 ( d , 1H ) , 4 . 21 - 4 . 30 ( m , 1H ) , 4 . 48 ( m , 2H ) , 4 . 64 - 40 2H ) , 3 . 86 - 4 . 00 ( m , 5H ) , 4 . 19 ( t , 2H ) , 4 . 38 ( m , 2H ) , 4 . 52 ( t , 
5 . 10 ( m , 5H ) , 6 . 86 - 7 . 60 ( m , 8H ) 1H ) , 4 . 60 ( m , 1H ) , 4 . 76 ( m , 1H ) , 4 . 88 ( m , 1H ) , 5 . 00 ( m , 2H ) , 

PREPARATION EXAMPLE 4 - 17 5 . 08 ( m , 1H ) , 5 . 42 ( brs , 2H ) , 5 . 98 ( m , 1H ) , 6 . 81 ( d , 1H ) , 7 . 17 
( d , 1H ) , 7 . 28 ( dd , 1H ) , 7 . 50 - 7 . 70 ( m , 3H ) , 7 . 82 ( d , 1H ) , 8 . 10 

Preparation of Compound ( VI - 21 ) 45 ( d , 1H ) , 10 . 0 ( d , 1H ) 

( VI - 21 ) 

OH 

ZI 

- NH HNO Dimentos 
NH 

ONH 
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PREPARATION EXAMPLE 4 - 18 
Preparation of Compound ( VI - 22 ) 

( VI - 22 ) 
OH 

- NH HN 

IZ N 
NH 

NH2 
20 

With the exception that compound ( IV - 17 ) ( 440 mg , 0 . 33 
mmol ) , obtained in Preparation Example 3 - 13 , was used 
instead of compound ( IV - 11 ) , obtained in Preparation 
Example 3 - 7 , the same procedure as in Preparation Example 
4 - 12 was repeated to afford the title compound ( 296 mg , 25 
60 % ) . 

LC - MS m / z : 1492 [ M + 1 ] * 
' H NMR ( 400 MHz , CD , OD ) 8 0 . 47 - 0 . 62 ( m , 5H ) , 

0 . 81 - 1 . 02 ( m , 26H ) , 1 . 13 - 1 . 20 ( m , 3H ) , 1 . 25 - 1 . 32 ( m , 2H ) , 
1 . 40 ( m , 1H ) , 1 . 50 - 1 . 68 ( m , 6H ) , 1 . 72 - 1 . 78 ( m , 2H ) , 1 . 82 - 30 
1 . 98 ( m , 3H ) , 1 . 96 ( s , 3H ) , 2 . 00 - 2 . 09 ( m , 4H ) , 2 . 25 - 2 . 35 ( m , 
5H ) , 2 . 38 - 2 . 48 ( m , 6H ) , 2 . 850 - 2 . 90 ( m , 3H ) , 3 . 05 - 3 . 20 ( m , 
6H ) , 3 . 26 - 3 . 35 ( m , 9H , OCH ) , 3 . 40 - 3 . 48 m , 6H , OCHZ ) , 
3 . 50 - 3 . 60 ( m , 2H ) , 3 . 65 - 3 . 80 ( m , 3H ) , 3 . 90 - 4 . 18 ( m , 5H ) , 
4 . 48 ( m , 1H ) , 4 . 64 ( m , 1H ) , 4 . 70 - 5 . 10 ( m , 8H ) , 7 . 09 - 7 . 58 35 
( m , 8H ) 

PREPARATION EXAMPLE 4 - 19 
Preparation of Compound ( V1 - 23 ) 

( VI - 23 ) 

HN . 

TT 

N 
N it scormrest . : 

EZ 

To a solution of compound ( IV - 18 ) ( 37 mg , 0 . 027 mmol ) , 
obtained in Preparation Example 3 - 14 , in 5 mL of methyl 
alcohol and 1 . 5 mL of anhydrous dimethylformamide was 60 
added 2 - ( 1 - ( mercaptomethyl ) cyclopropane ) acetic acid ( 12 
mg , 0 . 083 mmol ) , followed by stirring at room temperature 
for 4 hrs . The reaction mixture was concentrated in a 
vacuum , and the concentrate was purified by silica gel 
column chromatography to afford the title compound as a 65 
solid ( 33 mg , 81 % ) . 
LC - MS m / z : 1499 [ M * ] * , 1451 [ M + Na ] * 
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PREPARATION EXAMPLE 4 - 20 
Preparation of Compound ( VI - 24 ) 

( VI - 24 ) 

HN . 

?? 

NH 1111 

With the exception that compound ( IV - 19 ) ( 69 mg , 0 . 051 
mmol ) , obtained in Preparation Example 3 - 15 , was used 30 
instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation 
Example 4 - 19 was repeated to afford the title compound as 
a solid ( 55 mg , 72 % ) . 

LC - MS m / z : 1508 . 9 [ M + ] * 35 

PREPARATION EXAMPLE 4 - 21 
Preparation of Compound ( VI - 25 ) 

( VI - 25 ) 

N H 

OH 

HN 

Twitter F 

IZ 

With the exception that compound ( IV - 20 ) ( 94 mg , 0 . 07 60 
mmol ) , obtained in Preparation Example 3 - 16 , was used 
instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation 
Example 4 - 19 was repeated to afford the title compound ( 99 65 
mg , 94 % ) . 

LC - MS m / z : 1498 [ M + ] * 
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PREPARATION EXAMPLE 4 - 22 
Preparation of Compound ( VI - 26 ) 

( VI - 26 ) 

N Luis loremmest 
With the exception that compound ( IV - 21 ) ( 144 mg , 0 . 105 

mmol ) , obtained in Preparation Example 3 - 17 , was used 
instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation 
Example 4 - 19 was repeated to afford the title compound as 
a solid ( 116 mg , 73 % ) . 
LC - MS m / z : 1512 [ M + 1 + 

30 PREPARATION EXAMPLE 4 - 23 30 

Preparation of Compound ( VI - 27 ) 

( VI - 27 ) 

H?N . 

N 
* * 11111 que con la ?? 

NH F 

With the exception that compound ( IV - 22 ) ( 0 . 14 g , 0 . 099 
mmol ) , obtained in Preparation Example 3 - 18 , was used 
instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation 55 
Example 4 - 19 was repeated to afford the title compound as 
a solid ( 0 . 11 g , 75 % ) . 

' H NMR ( 400 MHz , DMSO - do ) 8 0 . 50 - 0 . 52 ( m , 4H ) , 
0 . 65 - 0 . 76 m , 6H ) , 0 . 82 - 0 . 92 ( m , 13H ) , 1 . 08 - 1 . 24 ( 18H ) , 
1 . 43 - 1 . 49 ( m , 6H ) , 1 . 54 - 1 . 82 ( m , 3H ) , 1 . 84 - 1 . 98 ( m , 3H ) , 60 
2 . 10 - 2 . 19 ( m , 6H ) , 2 . 79 - 3 . 04 ( m , 12H ) , 3 . 15 - 3 . 24 ( m , 3H ) , 
3 . 30 - 3 . 44 ( m , 15H ) , 3 . 87 - 3 . 89 ( m , 3H ) , 3 . 97 - 4 . 00 ( m , 1H ) , 
4 . 08 - 4 . 86 ( m , 8H ) , 4 . 86 - 5 . 04 ( m , 1H ) , 5 . 10 ( s , 2H ) , 5 . 46 ( s , 
2H ) , 6 . 03 ( t , 1H ) , 7 . 22 - 7 . 36 ( m , 2H ) , 7 . 62 - 7 . 65 ( d , 1H ) , 
7 . 77 - 7 . 80 ( d , 1H ) , 7 . 87 - 7 . 89 ( m , 2H ) , 8 . 17 - 8 . 23 ( m , 1H ) , 65 
8 . 48 ( brs , 1H ) , 10 . 11 ( s , 1H ) 

LC - MS m / z : 1524 . 4 ( M + 1 + 
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PREPARATION EXAMPLE 4 - 24 
Preparation of Compound ( VI - 28 ) 

( VI - 28 ) 

HON 

IIIIII 
NH 

OH 

With the exception that compound ( IV - 23 ) ( 0 . 2 g , 0 . 15 With the exception that compound ( IV - 24 ) ( 0 . 1 g , 0 . 1 
mmol ) , obtained in Preparation Example 3 - 19 , was used mmol ) , obtained in Preparation Example 3 - 20 , was used 
instead of compound ( IV - 18 ) , obtained in Preparation instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation 30 Example 3 - 1 30 Example 3 - 14 , the same procedure as in Preparation Example 4 - 19 was repeated to afford the title compound as Example 4 - 19 was repeated to afford the title compound as a solid ( 0 . 06 g , 27 % ) . 

H NMR ( 400 MHz , DMSO - do ) 8 0 . 43 - 0 . 52 ( m , 6H ) , 6H ) a solid ( 0 . 08 g , 53 % ) . 
0 . 69 - 0 . 76 ( m , 7H ) , 0 . 82 - 0 . 92 ( m , 15H ) , 1 . 02 - 1 . 06 ( m , 7H ) , H NMR ( 400 MHz , DMSO - da ) 8 0 . 43 - 0 . 47 ( m , 5H ) , 
1 . 11 - 1 . 13 ( m , 2H ) , 1 . 18 - 1 . 23 ( m , 4H ) , 1 . 43 - 1 . 47 ( m , 6H ) , 35 0 . 48 - 0 . 50 ( d , 1H ) , 0 . 58 - 0 . 59 ( d , 1H ) 0 . 69 - 0 . 76 ( m , 3H ) , 
1 . 54 - 1 . 65 ( m , 1H ) , 1 . 66 - 1 . 84 ( m , 2H ) , 1 . 89 - 1 . 98 ( m , 3H ) , 0 . 82 - 0 . 92 ( m , 16H ) , 1 . 05 - 1 . 09 ( m , 6H ) , 1 . 11 - 1 . 13 ( m , 2H ) , 
2 . 09 - 2 . 20 ( m , 6H ) , 2 . 91 - 3 . 03 ( m , 10H ) , 3 . 15 - 3 . 22 ( m , 5H ) , 1 . 16 - 1 . 23 ( m , 4H ) , 1 . 43 - 1 . 47 ( m , 6H ) , 1 . 54 - 1 . 65 ( m , 1H ) , 
3 . 33 - 3 . 46 ( m , 15H ) , 3 . 87 - 4 . 02 ( m , 3H ) , 4 . 15 - 4 . 95 ( m , 8H ) , 1 . 66 - 1 . 84 ( m , 2H ) , 1 . 89 - 1 . 98 ( m . 3H ) , 2 . 10 - 2 . 20 ( m , 8H ) , 
5 . 08 ( s , 2H ) , 5 . 44 ( s , 2H ) , 6 . 03 ( t , 1H ) , 7 . 07 - 7 . 16 ( m , 2H ) , 2 . 31 - 2 . 43 ( m , 2H ) , 2 . 58 - 2 . 68 ( m , 1H ) , 2 . 70 - 2 . 82 ( m , 3H ) , 
7 . 33 - 7 . 35 ( m , 2H ) , 7 . 62 - 7 . 70 ( d , 2H ) , 7 . 85 - 7 . 91 ( m , 1H ) , 40 2 . 87 - 2 . 88 ( m . 2 ) . 2 . 95 - 3 . 00 ( m . 4H ) , 3 . 13 - 3 . 22 ( m . 4H ) . 
7 . 98 - 8 . 07 ( m , 1H ) , 8 . 20 ( brs , 1H ) , 8 . 28 - 8 . 49 ( m , 1H ) , 10 . 10 3 . 31 - 3 . 46 ( m , 16H ) , 3 . 90 - 3 . 92 ( m , 3H ) , 3 . 97 - 4 . 00 ( m , 1H ) , 
( s , 1H ) 4 . 06 - 5 . 00 ( m , 8H ) , 5 . 10 ( s , 2H ) , 5 . 47 ( s , 2H ) , 6 . 10 ( t , 1H ) , LC - MS m / z : 1504 . 4 [ M * ] * 7 . 22 - 7 . 28 ( m , 1H ) , 7 . 33 - 7 . 43 ( m , 2H ) , 7 . 55 - 7 . 58 ( d , 1H ) , 

PREPARATION EXAMPLE 4 - 25 7 . 88 - 7 . 99 ( m , 2H ) , 8 . 01 - 8 . 03 ( d , 1H ) , 8 . 22 - 8 . 54 ( m , 2H ) , 45 8 . 64 ( s , 1H ) , 10 . 15 ( s , 1H ) 
Preparation of Compound ( VI - 29 ) LC - MS m / z : 1556 . 4 [ M + ] + 

( VI - 29 ) 

HN 

way ' eyes NH 

OH Astrology stoor N 
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PREPARATION EXAMPLE 4 - 26 
Preparation of Compound ( VI - 30 ) 

( VI - 30 ) 

az HON 

08 
EZ 

NH 
HN 

?? 

111 | | 

NH 

With the exception that compound ( IV - 25 ) ( 0 . 46 g , 0 . 33 With the exception that compound ( IV - 26 ) ( 0 . 24 g , 0 . 17 
mmol ) , obtained in Preparation Example 3 - 21 , was used 25 mmol ) , obtained in Preparation Example 3 - 22 , was used 
instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation instead of compound ( IV - 18 ) , obtained in Preparation 
Example 4 - 19 was repeated to afford the title compound as Example 3 - 14 , the same procedure as in Preparation 
a solid ( 0 . 49 g , 96 % ) . Example 4 - 19 was repeated to afford the title compound as 

' H NMR ( 400 MHz , DMSO - do ) 8 0 . 30 - 0 . 58 ( m , 6 H ) , 30 
0 . 59 - 0 . 78 ( m , 8 H ) , 0 . 78 - 1 . 00 ( m , 16 H ) , 1 . 05 - 1 . 32 ( m , 6 H ) , 30 a solid ( 0 . 19 g , 73 % ) . 
1 . 32 - 1 . 54 ( m , 6 H ) , 1 . 54 - 1 . 64 ( m , 1 H ) , 1 . 64 - 1 . 84 m , 3H ) , ' H NMR ( 400 MHz , DMSO - da ) 8 0 . 37 - 0 . 58 ( m , 9 H ) , 
1 . 84 - 2 . 05 ( m , 3 H ) , 2 . 06 - 2 . 27 ( m , 10 H ) , 2 . 27 - 2 . 43 ( m , 4 H ) , 0 . 60 - 0 . 78 ( m , 6 H ) , 0 . 78 - 0 . 97 ( m , 16 H ) , 1 . 06 - 1 . 37 ( m , 7 H ) , 
2 . 55 - 2 . 71 ( m , 1 H ) , 2 . 71 - 2 . 85 ( m , 2 H ) , 2 . 85 - 3 . 07 ( m , 7 H ) , 
3 . 09 - 3 . 18 ( m , 3 H ) , 3 . 18 - 3 . 30 ( m , 3 H ) , 3 . 74 - 3 . 88 ( m , 6 H ) , 1 . 37 - 1 . 53 ( m , 6 H ) , 1 . 54 - 1 . 85 ( m , 5 H ) , 1 . 86 - 2 . 03 ( m , 3 H ) , 
3 . 88 - 4 . 05 ( m , 4 H ) , 4 . 06 - 4 . 22 ( m , 2 H ) , 4 . 22 - 4 . 43 ( m , 2 H ) , 33 2 . 05 - 2 . 26 ( m , 10 H ) , 2 . 26 - 2 . 43 ( m , 3 H ) , 2 . 58 - 2 . 67 ( m , 1 H ) , 
4 . 43 - 4 . 53 ( m , 1 H ) , 4 . 59 - 4 . 75 ( m , 2H ) , 4 . 96 ( s , 2 H ) , 5 . 43 2 . 68 - 2 . 84 ( m , 2 H ) , 2 . 85 - 3 . 09 ( m , 8 H ) , 3 . 10 - 3 . 24 ( m , 6 H ) , ( s , 2 H ) , 5 . 78 ( s , 1 H ) , 5 . 96 - 6 . 10 ( d , 1 H ) , 7 . 01 - 7 . 13 ( d , 1 H ) , 
7 . 21 - 7 . 37 ( m . 2H ) . 7 . 41 - 7 . 48 ( s . 1 H ) , 7 . 49 - 7 . 57 ( m . 1 H ) . 3 . 24 - 3 . 33 ( m , 3 H ) , 3 . 62 - 3 . 78 ( m , 1 H ) , 3 . 78 - 4 . 05 ( m , 3 H ) . 
7 . 57 - 7 . 75 ( m , 3 H ) , 8 . 00 - 8 . 11 ( m , 1 H ) , 10 . 00 - 10 . 20 ( brs , 1 4 . 05 - 4 . 24 ( m , 2 H ) , 4 . 27 - 4 . 40 ( m , 1 H ) , 4 . 46 - 4 . 61 ( m , 1 H ) , 
H ) 4 . 61 - 4 . 72 ( m , 1 H ) , 4 . 72 - 4 . 89 ( m , 1 H ) , 5 . 01 ( s , 2 H ) , 5 . 44 LC - MS m / z : 1535 . 5 [ M + ] * ( s , 2 H ) , 5 . 96 - 6 . 14 ( t , 1 H ) , 7 . 21 - 7 . 37 ( m , 2H ) , 7 . 45 - 7 . 56 ( m , 

1 H ) , 7 . 56 - 7 . 74 ( m , 4 H ) , 7 . 93 - 8 . 08 ( m , 3H ) , 8 . 08 - 8 . 19 ( m , 

PREPARATION EXAMPLE 4 - 27 1 H ) , 8 . 28 - 8 . 39 ( m , 1 H ) , 8 . 49 - 8 . 61 ( m , 1 H ) , 8 . 73 ( s , 1 H ) , 
10 . 14 ( brs , 1 H ) 

Preparation of Compound ( VI - 31 ) LC - MS m / z : 1535 . 5 [ M + ] + 

45 

( VI - 31 ) 

HON 

IIIIII 
NH 

HN 

•101 
?? 1 
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PREPARATION EXAMPLE 4 - 28 
Preparation of Compound ( VI - 32 ) 

( VI - 32 ) 

HON 

shortly NH as HN 

?? 

NH 

30 

25 With the exception that compound ( IV - 27 ) ( 0 . 21 g , 0 . 15 
mmol ) , obtained in Preparation Example 3 - 23 , was used 
instead of compound ( IV - 18 ) , obtained in Preparation 
Example 3 - 14 , the same procedure as in Preparation 
Example 4 - 19 was repeated to afford the title compound as 
a solid ( 0 . 21 g , 91 % ) . 

' H NMR ( 400 MHz , DMSO - da ) 8 0 . 34 - 0 . 56 ( m , 5 H ) , 
0 . 64 - 0 . 78 ( m , 6 H ) , 0 . 78 - 0 . 96 ( m , 15 H ) , 0 . 96 - 1 . 07 ( m , 2 H ) , 
1 . 07 - 1 . 27 ( m , 5 H ) , 1 . 29 - 1 . 39 ( m , 1 H ) , 1 . 39 - 1 . 54 ( m , 5 H ) , 
1 . 54 - 1 . 65 ( m , 1 H ) , 1 . 65 - 1 . 84 ( m , 3 H ) , 1 . 84 - 2 . 03 ( m , 3 H ) , 
2 . 05 - 2 . 31 ( m , 10 H ) , 2 . 31 - 2 . 44 ( m , 2H ) , 2 . 44 - 2 . 48 ( m , 1 H ) , 35 
2 . 58 - 2 . 61 ( m , 2H ) , 2 . 75 - 2 . 85 ( m , 1 H ) , 2 . 86 - 3 . 08 ( m , 7 H ) , 
3 . 09 - 3 . 15 m , 1 H ) , 3 . 24 - 3 . 55 ( m , 14 H ) , 3 . 64 - 3 . 76 ( m , 2H ) , 
3 . 77 - 3 . 86 ( m , 2 H ) , 3 . 87 - 4 . 04 ( m , 3 H ) , 4 . 04 - 4 . 14 ( m , 2H ) , 
4 . 14 - 4 . 25 ( m , 2H ) , 4 . 33 - 4 . 40 ( m , 1 H ) , 4 . 40 - 4 . 61 ( m , 2 H ) , 
4 . 61 - 4 . 76 ( m , 1 H ) , 4 . 97 ( s , 2 H ) , 5 . 44 ( s , 2 H ) , 5 . 98 - 6 . 11 ( t , 40 
1H ) , 6 . 82 - 6 . 94 ( m , 1 H ) , 7 . 16 - 7 . 25 ( m , 1 H ) , 7 . 25 - 7 . 37 ( m , 
2 H ) , 7 . 40 - 7 . 49 ( m , 1 H ) , 7 . 49 - 7 . 68 ( m , 3 H ) , 7 . 81 - 7 . 99 ( m , 
1 H ) , 7 . 99 - 8 . 12 ( m , 1 H ) , 8 . 24 - 8 . 45 ( m , 1 H ) , 10 . 12 ( brs , 1 
H ) 

45 LC - MS m / z : 1535 . 5 [ M * ] * 
PREPARATION EXAMPLE 4 - 29 
Preparation of Compound ( VI - 33 ) 

( VI - 33 ) 

HÖN . IZ 

OH NH 

ZI 
IIII . 

NH 
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With the exception that compound ( IV - 21 ) ( 0 . 28 g , 0 . 21 2 . 57 - 2 . 88 m , 10 H ) , 2 . 89 - 3 . 06 m , 6 H ) , 3 . 06 - 3 . 24 ( m , 3 H ) , 
mmol ) , obtained in Preparation Example 3 - 17 , and 6 - mer 3 . 69 - 3 . 86 ( m , 3 H ) , 3 . 86 - 4 . 09 ( m , 3 H ) , 4 . 09 - 4 . 28 m , 1 H ) , 
captohexanoic acid ( 0 . 07 g , 0 . 41 mmol ) were used respec 4 . 29 - 4 . 48 ( m , 2H ) , 4 . 48 - 4 . 78 ( m , 2 H ) , 5 . 04 ( s , 2 H ) , 5 . 42 
tively instead of compound ( IV - 18 ) , obtained in Preparation ( s , 2 H ) , 6 . 03 ( brs , 1 H ) , 7 . 01 ( brs , 2 H ) , 7 . 14 - 7 . 45 ( m , 2 H ) , 
Example 3 - 14 , and 2 - ( 1 - ( mercaptomethyl ) cyclopropane ) 5 7 . 45 - 7 . 70 ( m , 1 H ) , 7 . 83 - 8 . 06 ( m , 2 H ) , 10 . 08 ( brs , 1 H ) 
acetic acid , the same procedure as in Preparation Example LC - MS m / z : 1514 . 4 [ MAH ] * , 1536 . 4 [ M + Na ] * 
4 - 19 was repeated to afford the title compound as a solid 
( 0 . 26 g , 81 % ) . 

1H NMR ( 400 MHz , DMSO - da ) 8 0 . 64 - 0 . 79 ( m , 5H ) , 
0 . 79 - 0 . 98 ( m , 17H ) , 0 . 98 - 1 . 14 ( m , 4H ) , 1 . 14 - 1 . 28 ( m , 5H ) , 1 PREPARATION EXAMPLE 4 - 30 
1 . 28 - 1 . 41 ( m , 6H ) , 1 . 41 - 1 . 65 ( m , 14H ) , 1 . 65 - 1 . 79 ( m , 2H ) , 
1 . 83 - 2 . 05 ( m , 7H ) , 2 . 05 - 2 . 32 ( m , 13 H ) , 2 . 32 - 2 . 56 ( m , 1 H ) , Preparation of Compound ( VI - 34 ) 

( VI - 34 ) 

H2N IZ 
O = OH 

IZ 
N 

F 

N 11111 

To a solution of compound ( IV - 28 ) ( 137 mg , 0 . 093 mmol ) , 
35 obtained in Preparation Example 3 - 24 , in 5 mL of methyl 

alcohol and 3 mL of anhydrous dimethylformamide was 
added 2 - ( 1 - ( mercaptomethyl ) cyclopropane ) acetic acid ( 41 
mg , 0 . 28 mmol ) , followed by stirring at room temperature 
for 15 hrs . The reaction mixture was concentrated in a 

40 vacuum , and the concentrate was purified by silica gel 
column chromatography to afford the title compound as a 
solid ( 25 mg , 17 % ) . 

LC - MS m / z : 1609 . 3 [ M + H ] * 
45 PREPARATION EXAMPLE 4 - 31 

Preparation of Compound ( VI - 35 ) 

( VI - 35 ) 

NHN OH 

N 
O Subotiguerstest 

NH 
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With the exception that compound ( IV - 29 ) ( 0 . 19 g , 0 . 128 2 . 99 ( m , 4H ) , 3 . 12 - 3 . 24 ( m , 4H ) , 3 . 31 - 3 . 35 ( m , 17H ) , 
mmol ) , obtained in Preparation Example 3 - 25 , was used 3 . 91 - 4 . 06 ( m , 6H ) , 4 . 14 - 4 . 86 ( m , 8H ) , 4 . 98 ( s , 2H ) , 5 . 43 ( s , 
instead of compound ( IV - 28 ) , obtained in Preparation 2H ) , 5 . 97 - 5 . 98 ( t , 1H ) , 7 . 29 - 7 . 30 ( m , 2H ) , 7 . 58 - 7 . 60 ( d , 2H ) , 
Example 3 - 24 , the same procedure as in Preparation 7 . 77 - 7 . 90 ( m , 2H ) , 7 . 93 - 8 . 10 ( m , 2H ) , 8 . 11 - 8 . 13 ( d , 2H ) , 
Example 4 - 30 was repeated to afford the title compound 5 8 . 46 ( brs , 1H ) , 10 . 01 ( s , 1H ) , 12 . 12 ( brs , 1H ) 
( 0 . 085 g , 41 % ) . LC - MS m / z : 1639 . 0 [ M + H ] * , 1661 . 0 [ M + Na ] * 

' H NMR ( 400 MHz , DMSO - do ) d 0 . 42 - 0 . 55 ( m , 6H ) , 
0 . 66 - 0 . 75 ( m , 8H ) , 0 . 81 - 0 . 87 ( m , 14H ) , 1 . 10 - 1 . 23 ( m , 6H ) , 
1 . 37 - 1 . 49 ( m , 6H ) , 1 . 54 - 1 . 79 ( m , 3H ) , 1 . 91 - 1 . 98 ( m , 7H ) , PREPARATION EXAMPLE 4 - 32 
2 . 27 ( s , 1H ) , 2 . 30 - 2 . 37 ( m , 1H ) , 2 . 38 - 2 . 42 m , 1H ) , 2 . 44 - 10 
2 . 45 ( m , 1H ) , 2 . 56 - 2 . 64 ( m , 2H ) , 2 . 75 - 2 . 86 ( m , 6H ) , 2 . 93 Preparation of Compound ( VI - 36 ) 

( VI - 36 ) 

HN 

OH 

HN My sme lengroit mult 
N 

With the exception that compound ( IV - 30 ) ( 0 . 18 g , 0 . 119 
30 mmol ) , obtained in Preparation Example 3 - 26 , was used 

instead of compound ( IV - 28 ) , obtained in Preparation 
Example 3 - 24 , the same procedure as in Preparation 
Example 4 - 30 was repeated to afford the title compound 
( 0 . 12 g , 61 % ) . 

H NMR ( 400 MHz , DMSO - d . ) 0 . 44 - 0 . 52 ( m , 5H ) , 
0 . 66 - 0 . 75 ( m , 7H ) , 0 . 82 - 0 . 92 ( m , 12H ) , 1 . 09 - 1 . 23 ( m , 6H ) , 
1 . 43 - 1 . 47 ( m , 5H ) , 1 . 54 - 1 . 83 m , 3H ) , 1 . 94 - 1 . 97 ( m , 4H ) , 
2 . 10 - 2 . 22 m , 7H ) , 2 . 25 - 2 . 26 ( d , iH ) , 2 . 38 - 2 . 46 m , 4H ) , 
2 . 56 - 2 . 67 ( m , 2H ) , 2 . 78 - 2 . 81 ( m , 2H ) , 2 . 86 - 2 . 91 ( m , 2H ) , 
2 . 96 - 3 . 04 ( m , 5H ) , 3 . 10 - 3 . 24 ( m , 4H ) , 3 . 32 - 3 . 35 m , 17H ) , 
3 . 91 - 3 . 93 ( m , 3H ) , 3 . 97 - 4 . 00 ( m , 2H ) , 4 . 13 - 4 . 65 ( m , 8H ) , 
4 . 80 - 4 . 86 ( m , 2H ) , 4 . 94 ( s , 2H ) , 5 . 44 ( s , 2H ) , 6 . 00 ( t , 1H ) , 
7 . 22 - 7 . 32 ( m , 4H ) , 7 . 54 - 7 . 56 ( d , 2H ) , 7 . 78 - 7 . 81 ( d , 1H ) , 
7 . 85 - 8 . 00 ( m , 2H ) , 8 . 09 - 8 . 23 ( m , 2H ) , 8 . 47 ( brs , 1H ) , 10 . 04 
( s , 1H ) , 12 . 12 ( brs , 1H ) 

45 LC - MS m / z : 1610 . 8 [ M + H ] ' , 1632 . 8 [ M + Na ] * 

40 

PREPARATION EXAMPLE 4 - 33 
Preparation of Compound ( VI - 37 ) 

( VI - 37 ) 

H H?N , N . 

20 Tuixotrynonyymix 
0 0 

N 
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With the exception that compound ( IV - 31 ) ( 0 . 2 g , 0 . 138 3 . 27 ( s , 3H ) , 3 . 32 - 3 . 34 ( m , 15H ) , 3 . 89 - 4 . 00 ( m , 3H ) , 4 . 14 
mmol ) , obtained in Preparation Example 3 - 27 , was used 4 . 25 ( m , 2H ) , 4 . 26 - 4 . 82 ( m , 8H ) , 4 . 98 ( s , 2H ) , 5 . 43 ( s , 2H ) , 
instead of compound ( IV - 28 ) , obtained in Preparation 6 . 00 - 6 . 03 ( t , 1H ) , 7 . 06 - 7 . 16 ( m , 2H ) , 7 . 28 - 7 . 30 ( m , 2H ) , 
Example 3 - 24 , the same procedure as in Preparation 7 . 59 - 7 . 69 ( m , 3H ) , 7 . 84 - 7 . 86 ( d , 1H ) , 7 . 97 - 8 . 05 ( m , 1H ) , 
Example 4 - 30 was repeated to afford the title compound 5 8 . 14 - 8 . 15 ( m , 1H ) , 8 . 23 - 8 . 28 ( m , 1H ) , 8 . 49 ( brs , 1H ) , 10 . 02 
( 0 . 17 g , 77 % ) . ( s , 1H ) 

' H NMR ( 400 MHz , DMSO - do ) d 0 . 00 - 0 . 57 ( m , 6H ) , LC - MS m / z : 1619 . 6 [ M + H ] * , 1641 . 6 [ M + Na ] * 
0 . 69 - 0 . 76 ( m , 8H ) , 0 . 82 - 0 . 87 ( m , 14H ) , 0 . 95 - 1 . 08 ( m , 2H ) , 
1 . 09 - 1 . 18 ( m , 2H ) , 1 . 20 - 1 . 24 ( m , 2H ) , 1 . 43 - 1 . 49 ( m , 6H ) , 
1 . 54 - 1 . 64 ( m , 1H ) , 1 . 81 - 2 . 05 ( m , 4H ) , 2 . 20 - 2 . 23 ( m , 6H ) , 10 PREPARATION EXAMPLE 4 - 34 
2 . 27 - 2 . 38 ( m , 9H ) , 2 . 56 - 2 . 69 ( m , 1H ) , 2 . 70 - 2 . 81 ( m , 2H ) , 
2 . 82 - 2 . 86 ( m , 7H ) , 2 . 96 - 3 . 00 ( m , 5H ) , 3 . 15 - 3 . 20 ( m , 5H ) , Preparation of Compound ( VI - 38 ) 

( VI - 38 ) 

HANN . 

will 
sentyment " 

se 
With the exception that compound ( IV - 32 ) ( 0 . 2 g , 0 . 137 

mmol ) , obtained in Preparation Example 3 - 28 , was used 
30 instead of compound ( IV - 28 ) , obtained in Preparation 

Example 3 - 24 , the same procedure as in Preparation 
Example 4 - 30 was repeated to afford the title compound 
( 0 . 17 g , 76 % ) . 

H NMR ( 400 MHz , DMSO - d ) 0 . 50 - 0 . 52 ( m , 4H ) , 
35 0 . 69 - 0 . 76 ( m , 8H ) , 0 . 82 - 0 . 92 ( m , 14H ) , 1 . 03 - 1 . 05 ( m , 2H ) , 

1 . 11 - 1 . 12 ( m , 1H ) , 1 . 18 - 1 . 24 ( m , 3H ) , 1 . 42 - 1 . 49 ( m , 6H ) , 
1 . 52 - 1 . 64 ( m , 1H ) , 1 . 66 - 1 . 83 ( m , 3H ) , 1 . 86 - 2 . 02 m , 4H ) , 
2 . 10 - 2 . 20 ( m , 6H ) , 2 . 28 - 2 . 38 ( m , 8H ) , 2 . 45 - 2 . 49 ( m , 1H ) , 
2 . 56 - 2 . 68 m , 1H ) , 2 . 78 - 2 . 86 m , 3H ) , 2 . 95 - 3 . 10 ( m , 8H ) , 

40 3 . 15 - 3 . 17 ( m , 4H ) , 3 . 28 ( s , 3H ) , 3 . 34 - 3 . 35 ( m , 10H ) , 3 . 95 
4 . 00 ( m , 3H ) , 4 . 02 - 4 . 88 m , 8H ) , 4 . 94 ( s , 2H ) , 5 . 43 ( s , 2H ) , 
6 . 03 ( t , 1H ) , 7 . 06 - 7 . 15 ( m , 2H ) , 7 . 22 - 7 . 29 ( m , 4H ) , 7 . 54 
7 . 69 ( m , 3H ) , 7 . 89 ( brs , 1H ) , 7 . 87 - 7 . 99 ( d , 1H ) , 8 . 03 - 8 . 05 ( d , 
1H ) , 8 . 19 ( brs , 1H ) , 8 . 30 ( m , 1H ) , 8 . 50 ( m , 1H ) , 10 . 04 ( s , 

45 1H ) 
LC - MS m / z : 1591 . 7 [ M + H ] * , 1613 . 7 [ M + Na ] * 

PREPARATION EXAMPLE 4 - 35 
Preparation of Compound ( VI - 39 ) 

( VI - 39 ) 

HN 

ZI ?? 

HN 
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With the exception that compound ( IV - 33 ) ( 0 . 15 g , 0 . 099 3 . 33 - 3 . 50 ( m , 14H ) , 3 . 90 - 3 . 97 ( m , 3H ) , 3 . 99 - 4 . 14 ( m , 2H ) , 

mmol ) , obtained in Preparation Example 3 - 29 , was used 4 . 16 - 4 . 89 ( m , 8H ) , 4 . 90 ( s , 2H ) , 5 . 45 ( s , 2H ) , 6 . 10 ( t , 1H ) , 
instead of compound ( IV - 28 ) , obtained in Preparation 7 . 22 - 7 . 28 ( m , 3H ) , 7 . 38 - 7 . 41 ( d , 2H ) , 7 . 55 - 7 . 85 ( d , 2H ) , 
Example 3 - 24 , the same procedure as in Preparation 7 . 86 - 8 . 01 ( m , 2H ) , 8 . 03 - 8 . 05 ( m , 1H ) , 8 . 19 - 8 . 20 ( brs , 1H ) , 
Example 4 - 30 was repeated to afford the title compound 5 8 . 29 ( brs , 1H ) , 8 . 59 ( brs , 1H ) , 8 . 84 ( s , 1H ) , 10 . 08 ( s , 1H ) 
( 0 . 11 g , 70 % ) . LC - MS m / z : 1642 . 8 [ M + H ] * , 1664 . 8 [ M + Na ] * 

' H NMR ( 400 MHz , DMSO - da ) 8 0 . 41 - 0 . 54 ( m , 6H ) , 
0 . 58 - 0 . 65 ( m , 2H ) , 0 . 68 - 0 . 76 m , 3H ) , 0 . 82 - 0 . 95 ( m , 14H ) , 
1 . 09 - 1 . 23 ( m , 8H ) , 1 . 32 - 1 . 49 ( m , 5H ) , 1 . 59 - 1 . 61 ( m , 1H ) , PREPARATION EXAMPLE 4 - 36 
1 . 68 - 1 . 71 ( m , 3H ) , 1 . 87 - 2 . 04 ( m , 3H ) , 2 . 09 - 2 . 23 ( m , 10H ) , 10 
2 . 32 - 2 . 39 ( m , 3H ) , 2 . 62 - 2 . 68 ( m , ' H ) , 2 . 74 - 3 . 25 ( m , 15H ) , Preparation of Compound ( VI - 40 ) 

( VI - 40 ) 

HN 

OH ?????? 
N 

30 With the exception that compound ( IV - 34 ) ( 1 . 3 g , 0 . 895 
mmol ) , obtained in Preparation Example 3 - 30 , was used 
instead of compound ( IV - 28 ) , obtained in Preparation 
Example 3 - 24 , the same procedure as in Preparation 
Example 4 - 30 was repeated to afford the title compound ( 1 . 1 
g , 74 % ) . 

' H NMR ( 400 MHz , DMSO - d . ) 8 0 . 40 - 0 . 50 ( m , 7H ) , 
0 . 70 - 0 . 77 ( m , 8H ) , 0 . 82 - 0 . 89 ( m , 18H ) , 1 . 02 - 0 . 07 m , 3H ) , 
1 . 18 - 1 . 29 ( m , 3H ) , 1 . 44 - 1 . 47 ( m , 6H ) , 1 . 54 - 1 . 76 m , 4H ) , 
1 . 89 - 1 . 94 ( m , 5H ) , 2 . 10 - 2 . 23 ( m , 12H ) , 2 . 32 - 2 . 44 ( m , 3H ) , 
2 . 61 - 2 . 64 ( m , 2H ) , 2 . 74 - 3 . 00 ( m , 10H ) , 3 . 13 - 3 . 17 ( m , 3H ) , 
3 . 20 - 3 . 33 ( m , 10H ) , 3 . 90 - 4 . 00 ( m , 4H ) , 4 . 16 - 4 . 84 ( m , 8H ) , 
4 . 95 ( s , 2H ) , 5 . 41 ( s , 2H ) , 6 . 01 - 6 . 02 ( t , 1H ) , 7 . 01 - 7 . 05 ( m , 
2H ) , 7 . 28 - 7 . 29 ( m , 4H ) , 7 . 59 - 7 . 60 ( d , 2H ) , 7 . 84 - 7 . 99 ( m , 
2H ) , 8 . 13 - 8 . 16 ( m , 1H ) , 8 . 23 ( brs , 1H ) , 10 . 04 ( s , 1H ) 
| LC - MS m / z : 1598 . 9 [ M + H ] * , 1621 . 9 [ M + Na ] * 

45 

PREPARATION EXAMPLE 4 - 37 
Preparation of Compound ( V1 - 41 ) 

( V1 - 41 ) 

HN . W 

HN Hoteles 0 

NH F 
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With the exception that compound ( IV - 35 ) ( 0 . 14 g , 0 . 095 4H ) , 7 . 55 - 7 . 63 ( d , 2H ) , 7 . 77 - 8 . 01 ( m , 4H ) , 8 . 03 - 8 . 05 ( d , 
mmol ) , obtained in Preparation Example 3 - 31 , was used 1H ) , 8 . 13 ( brs , 1H ) , 8 . 45 ( brs , 1H ) , 10 . 01 ( s , 1H ) 
instead of compound ( IV - 28 ) , obtained in Preparation LC - MS m / z : 1624 . 9 [ M + H ] * , 1646 . 9 [ M + Na ] * 
Example 3 - 24 , the same procedure as in Preparation 
Example 4 - 30 was repeated to afford the title compound 5 
( 0 . 072 g , 47 % ) . PREPARATION EXAMPLE 5 ' H NMR ( 400 MHz , DMSO - d6 ) 8 0 . 43 - 0 . 50 ( m , 6H ) , 
0 . 66 - 0 . 76 ( m , 8H ) , 0 . 82 - 0 . 92 ( m , 16H ) , 1 . 09 - 1 . 23 ( m , 6H ) , Preparation of Compounds of Chemical Formulas 
1 . 44 - 1 . 48 ( m , 6H ) , 1 . 65 - 1 . 81 ( m , 3H ) , 1 . 84 - 1 . 97 ( m , 4H ) , VII - 1 , VII - 2 , VII - 3 and VII - 4 
2 . 01 - 2 . 30 ( m , 10H ) , 2 . 34 - 2 . 38 ( m , 3H ) , 2 . 56 - 2 . 64 ( m , 2H ) , 10 
2 . 80 - 2 . 88 ( m , 5H ) , 2 . 91 - 3 . 04 ( m , 5H ) , 3 . 14 - 3 . 17 ( m , 6H ) , PREPARATION EXAMPLE 5 - 1 
3 . 27 - 3 . 39 ( m , 17H ) , 3 . 92 - 3 . 98 ( m , 3H ) , 4 . 15 - 4 . 86 ( m , 8H ) , 
4 . 98 ( s , 2H ) , 5 . 42 ( s , 2H ) , 6 . 02 - 6 . 03 ( t , 1H ) , 7 . 21 - 7 . 36 ( m , Preparation of Compound ( VII - 5 ) 

( VII - 5 ) 

TY 
NH2 

30 

Under an argon stream , compound ( VI - 5 ) ( 290 mg , 0 . 20 
mmol ) , obtained in Preparation Example 4 - 1 , was dissolved 
in 10 mL of anhydrous dimethyl formamide , and added with 
N - hydroxysuccinimide ( 35 mg , 0 . 30 mmol ) . The reaction 

35 mixture was cooled to 0° C . , and added with EDC . HCl ( 58 
mg , 0 . 30 mmol ) before being stirred at room temperature for 
15 hrs . After completion of the reaction , vacuum concen 
tration was carried out . The residue was dissolved in 50 mL 
of ethylacetate , acidified with 5 mL of 1 M HCl , and washed 

40 with 30 mL of distilled water and 30 mL of saturated brine , 
sequentially . The organic layer was dried over anhydrous 
sodium sulfate , and concentrated in a vacuum . The concen 
trate was purified by silica gel column chromatography to 

45 afford the title compound ( 226 mg , 73 % ) . 
MALDI - TOF MS m / z : 1562 . 9 [ M + Na ] * 

PREPARATION EXAMPLE 5 - 2 

Preparation of Compound ( VII - 6 ) 

( VII - 6 ) 

Shqime que componente 2 
ZI e N O = 

N NH2 
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With the exception that compound ( VI - 6 ) ( 60 mg , 0 . 041 

mmol ) , obtained in Preparation Example 4 - 2 , was used 
instead of compound ( VI - 5 ) , obtained in Preparation 
Example 4 - 1 , the same procedure as in Preparation Example 
5 - 1 was repeated to afford the title compound as an ivory 5 
solid ( 53 mg , 83 % ) . 
MALDI - TOF MS m / z : 1586 . 7 [ M + Na ] * 

PREPARATION EXAMPLE 5 - 3 
10 

Preparation of Compound ( VII - 7 ) 

( VII - 7 ) 

Eringen om helpen S 3 

N NH N F 

izini N?NH NH 

30 With the exception that compound ( VI - 7 ) ( 54 mg , 0 . 037 
mmol ) , obtained in Preparation Example 4 - 3 , was used 
instead of compound ( VI - 5 ) , obtained in Preparation 
Example 4 - 1 , the same procedure as in Preparation Example 
5 - 1 was repeated to afford the title compound as an ivory 35 
solid ( 57 mg , 98 % ) . 
MALDI - TOF MS m / z : 1607 . 4 [ M + K ] * 

PREPARATION EXAMPLE 5 - 4 
40 Preparation of Compound ( VII - 8 ) 

( VII - 8 ) 

Anname to one another NH 

NH N NH2 

With the exception that compound ( VI - 8 ) ( 66 mg , 0 . 044 60 
mmol ) , obtained in Preparation Example 4 - 4 , was used 
instead of compound ( VI - 5 ) , obtained in Preparation 
Example 4 - 1 , the same procedure as in Preparation Example 
5 - 1 was repeated to afford the title compound as an ivory 
solid ( 53 mg , 84 % ) . 
MALDI - TOF MS m / z : 1617 . 0 [ M + Na ] * 


































































































