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nv.IIDAZOLE DERN ATIVES- -HAVING A..~ INHIBITORY 
·- ····- ·-··· .. ··-·· ······ 

ACTIVITY FOR FARNESYL TRANSFERASE AND PROCESS FOR 

PREPARATION THEREOF 

TECHNICAL FIELD 

The present invention relates to a novel imidazole derivative 

represented by. the following formula (1) which shows an inhibitory 

activity against famesyl transferase: 

[Formula 1] 

m which A, n1 and . Y are defined as described below, or 

pharmaceutically acceptable salts or isomers thereof. 

. . . . . The present invention also . relates . to a process for preparation of 

the compound of formula (1), to intermediates which are used in the 

preparation of the compound ;•of fonnula (1). and to a pharmaceutical 

composition comprising the'•.· -~ompound of formula (1) as an active 

ingredient 

BACKGROUND ART 

Mammalian Ras proteins · act as molecular switches in the 

signalling events .. associate4 lVith . ~ell . growth and . differentiation. The 

ras proto-oncogene family consists of three me:rnbers, N-, K-, and H-ras, 

which code for highly homologous , 4 types of proteins; i.e., H, N-ras 

proteins of 189 residues and. two isomm:phic K-ras-4B and K-ras-4A 
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·--- ··prot~~s- of 188 and 189 residues, respectively. The chemical basis for 

the s\\itch mechanism involves cycling of the protein between the 

-inactive (off) guanosine diphosphate (GDP) bound state and the active 

(on) guanosine triphosphate (GTP) bound. state (Bourne, H. R; Sanders, 

D. A.; McCormick F.; Natme, 1991, 349, 117). Biochemical and 

stnictural studies have shown that point mutations of the residues 12, 13 

and · 61, positioned in the neighborhood of phosphoiyl ground of GTP, 

resulting in the decrease of guanosine triphosphatase activity are 

associated with many human cancers, particularly, pancreatic cancer, 

urinary bladder carcinoma, colon cancer, etc. (Bos, J. L., Cancer Res., 

1989, 49, 4682). 

. Ras protein is synthesized as a cytosolic precursor that ultimately 

localized to the cytoplasmic face of the plasma membrane after a series 

of posttranslati.onal modification (Gibbs, J. B., Cell 1991, 65, I). These 

series of biochemical moclifications, by changing - the electrical charge 

state or spacial structure to increase the hydrophobicity allow Ras protein 

to attach to cell· membrane more easily. The first and obligatory step in 

the series is the addition of a farnesyl moiety to the cysteine residue of 

the C-terminal CAAX mo~ (C, cysteine; A, usually aliphatic residue; X, 

any other amino acid) in a reaction catalyzed by famesyl protein 

transferase (FTase). This modification is essential for Ras function, as 

demonstrated by the inability of Ras mutants lacking the C-tenninal 

cysteine to be famesylated, to localize to the plasma, and to transform 

mammalian cells in culture (Hancock, J. F., Magee, A. I., Childs, J. E., 

MarShall, C. J., Cell 1989, 57, 1167). The subseq1,1ent posttranslational 

modifications, cleavage of the AAX residues, carboxyl methylation of the 

the famesylated cysteine, and palmitoylation of the cysteines located 

upstream of the CAAX motif in H- and N-ras proteins are not obligatory 

for Ras membrane association or cellular transforming activity. 
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Interestingly, K-ras-4B, different from H-. and N-ras, has a multiple 

lysine rich region named polybasic domain, instead of having cysteine 

required · for palmitoylation, thereby · fac~tating the famesylated ras protein 

to bind to anionic lipid layer of cell membrane. The inhibitors of FTase 

that catalyzes the obligatory modification have therefore been suggested 

as anticancer agents for tumors in which Ras oncogene contributes to 

transformation .(Buses, J. E. et al., Chemistry & Biology, 1995, 2, 787). 

A number of FTase inhibitors recently identified demonstrated potent and 

specific ability to block Ras famesylation, signa11ing and transformation 

in transformed cells and tumor cell lines both in vitro and in ·animal 

models (Kohl. N. E. et. al., Proc. Natl. Acad. Sci. USA. 1994, 91, 9141; 

Kohl, N. E. et al., Nature Medicine, 1995, 1 792). 

However, most of the. inhibitors are related to CAAX motif as 

Ras substrate mimic and peptidic in nature or contain a sulfb.ydryl group 

(USP No. 5,141,851; Kohl, N. E. et. al., Science, 1993, 260, 1934; 

PCT/US95/12224, Graham et al.; Sebti, S. M. et. al.~ J. Biol. Chem., 

1995. 270, 26802; James, G. L. et al., Science, 1993, 260, 1937; Bishop, 

W. R et al., J. Biol. Chem., 1995, 270, 30611). Recently, a new type 

of peptidomimetic inhibitor imitating catalytic step of FTase has been 

reported (Poulter, C.D. et al., J. Am. Chem. Soc., 1996, 118, 8761). 

The chemical basis of the inhibitor design relates to the reaction 

mechanism. This is, transferring prenyl. group by the enzyme is 

electrophilic displacement and the reaction requires ( +) charge in a 

transition state. 

These inhibitors previously described, however, possess limited 

activity and selectivity for inhibition of the oncogenic function of Ras 

proteins, particularly K-ras-4B, which is found to be most common in 

human cancer. Therefore, new inhibitor having the ability of effectively 
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inhibiting K-ras activity is required;· · 

With regard to the restenosis and vascular proliferative diseases, it 
has been shown that inhibition of cellular ras prevents smooth muscle 
proliferation after vascular injmy in vivo (Indolfi C. et al., Nature Med., 
1995, 1(6), 541-545). This report definitively supports a role for 
famesyl transferase inhibitors in this disease, showing inhibition of 
accumulation and proliferation of vascular smooth. muscle. 

DISCLOSURE OF INVENTION 

The present inventors have performed studies for developing a 
compound having the structural characteristics imitating an intermediate 
state of catalytic reaction of Frase and as a result, found that im.idazole 
derivatives according to the present invention can potently inhibit the 
enzyme. 

Therefore, the object of the · present invention is · to provide an · 
imidazole derivative of formula (1) which inhibits the activity of FTase, 
a process for preparation thereof: and an intermediate which can be used 
effectively for the preparation of the compound of formula (1). 

It is another object · of the present invention to provide a 
pharmaceutical composition comprising the compound of formula (1) as 
an active ingredient. 

BEST MODE FOR CARRYING OUT THE INVENTION. 

It is the first object of the present invention to provide an 
imidazole derivative represented by the following formula (1) which 
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inhibit the .activity of famesyl .transferase .~ ... -· - . 

[Formula 1] 

in which. 

n1 represents an integer of 1 to 4, 

A represents hydrogen; straight-chain or branched C1-C10-alkyl which 

may be optionally substituted by C3-C1-cycloalkyl or lower alkoxy; 

or a radical selected from the following group: 

wherein 

R1 and R1' independently of one another represent hydrogen, halogen, 

cyano, nitro, hydroxycarbonyl, . aminocarbonyl, .aminothiocarbonyl, 

lower alkoxy, phenoxy, phenyl, benzyloxy, or lower alkyl which 

may be optionally substituted by C3-C6-cycloa1kyl, 

represents hydrogen or lower alkyl, or represents -E-F wherein E 
is -CH2'", -C(O)- or -S(0)2- and F is hydrogen; lower alkyl which 

may be optionally substituted by phenoxy or biphenyl; lower 
alkoxy which may be optionally substituted by aryl; phenyl; 

benzyl; benzyloxy; or amino which may be optionally substituted 

by lower alkyl, benzyl or·· C5-C6-cycloalkyl, 

Rs represents .hydrogen, lower .alkyl or phenyl,. 

!ti represents a radical selected from the following group: 
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wherein 

n2 and Il3 independently of one another denote 0, I, 2, 3 or 4, 

Rs and Rs> independently of one another represent hydrogen, lower alkyl, 

lower alkoxy, phenoxy, phenyL hydroxy or halogen, 

R6 and Rs independently of one another represent hydrogen, lower alkyl, 

lower alkoxy, pheno""'Y· phenyl, cyano, hydroxy or halogen, 

R7 represents hydrogen; lower alkyl which may be optionally 

substituted by C3-Q;-cycloalkyl; lower alkoxy; hydroxy; C3-Q;­

cycloalkyl; di(lower alkyl)amino; phenyl; phenoxy; or halogen, 

Rio· represents hydrogen, lower alkyl or lower alkoxy, 

Y represents a radical selected from the following group: 

B 

~ x 

+(j Nrl 
0 
+~ 

0 

wherein 

X represents 0 or S, 

B represents hydrogen, or lower alkyl which may be optionally 

substituted by hydroxy, mercapto, lower alkoxy, lower alkylthio or 

aryl, 

C represents hydrogen, or lower alkyl which may be optionally 

substituted by myl; or represents a radical selected from the 

following group: 
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~~ 
~R12 
Ru 

wherein 

R11 and R12 independently of one another represent hydrogen, lower 

alkyl, lower alkoxy, halogen, cyano, hydroxycarbonyJ, ammo­

carbonyl, aminothiocarbonyl, hydroxy, phenyl or phenoxy, 

R13 and R14 independently of one another represent hydrogen, lower 

+<CH~-X-R1s 
alkyl, aryl or wherein X is defined as previously 

described, I14 is an integer of 2 to 4 and R1s is lower alkyl, 

D represents amino acid residue or lower. alkyl ester of amino acid 

residue; or represents a radical selected from the following group: 

~10 
~~_.Rio. 

Rio 

wherein 

Rio is defined as previously described, 

Q represents 0, S, S=O or. S~ 

Z represents 0, S, S=O, S02, C=O or C=S, or representS CH-~o or 

N-~(wherein &o is hydrogen, lower alkyl or hydroxy), 
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n5 denotes an integer of 1 to 3,-

R16 and R11 :independently of one another represents hydrogen; aryl; 
-····· .. . . . . .. - .. . .. 

lower alkyl which may be optionally substituted by aryl or 

+cc~-Q-R10 
cyanoaryl; or wherein 114, Q and· Rio are defined 

as previously described, 

R18 and R19 independently of one another represents hydrogen; halogen; 

hydroxy; cyano; Jower alkyl;_ lower alkoxy; alkoxyalkyl; alkylthio; 

hydroxycarbonyl; aminocarbonyl; aminothiocarbonyl; alkylsulfonyl; 

alkylthioalkyl; aJkylthioalkyloxy; aryl; or oxy, -tbio, sulfonyl or 

lower alkyl substituted by azyl, 

G represents a radical selected by the following group: 

wherein 

R11 and R12 are defined as previously described, 

I represents lower ~oxy, ot represents a radical selected from the 

following group: 

wherein 

RiG, R11 and Z are defined as previously described, 

L _, represents a radical selected from the following group: 

I -tN Q­
\_/ 

wherein Z . and Q are defined as previously described, 
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provided tl:iat (1) 112 is other. than 0. when fu is hydrogen, .and 

t~ 
(2) Y is other than x when A is 

, or pharmaceutically acceptable salts or isomers 

thereof. 

Particularly, the compound according to the present invention has 

a quite different stmcture from the known inhibitors for famesyl 

transferase, and :furthermore it does never include the thiol moiety. 

In the definitions for the substituents of the compound of formula 

(1), the term "lower alkyl" means a straight-chain or branched alkyl 

having I to 4 carbon atoms which includes methyl, ethyl, isopropyl, 

isobutyl and t-butyl. 

Since the compound of formula (1) according to the present 
invention may have asymmetric carbon atoms depending on the 

substituents, it can be present in the form of R or S . isomer, racemate, 

or mixtures thereof. Thus, the present invention also includes all of 

these stereoisomers and their mixtures. 

Also, the compound of formula (I) according to the present 

invention can form a pharmaceutically acceptable salt. Such salt includes 

non-toxic acid addition salt containing pharmaceutically acceptable anion, 

for example a salt with inorganic acids such as hydrochloric acid, 
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-sulfuric -acid, -- nitric acid,- -phosphoric acid, -hydrobromic acid, hydriodic 

acid, etc., a salt with organic carboxylic -acids such as tarLB.L;c acid, 

formic acid, citric acid, acetic acid, trichloroacetic .acid, trofluoroacetic 

acid, gluconic acid, benzoic acid, lactic acid, fumaric acid, maleic acid, 

asparagic acid, etc., or a salt with -sulfonic acids such as methanesulfonic 

acid, benzenesulfonic acid, p-toluenesulfonic acid, n.aphthalenesulfonic 

acid, etc.; base addition salt for - example a salt with pyridine or 

ammonia; and metal addition salt, for example, a salt with alkali metal 

or alkaline earth metal such as lithium salt. Further, the present 

invention includes a solvate of the compound of formula (1) such as 

alcoholate or hydrate thereof. They can be produced by conventional 

conversion methods. 

Among the compmm.d of formula (1) according to the present 

invelitio~ the preferred compounds include those wherein 

n1 represents an integer of I to 3, 

A represents hydrogen; straight-chain or branched C1-C10-alkyl which 

.. may be optionally substituted by C3-C1-cycloalkyl or lower alkoxy; 

or a radical selected from the following group: 

wherein 

R1 and Ri' independently of one another represent hydrogen, halogen, 

cyano, nitro, hydroxycarbonyl, aminocarbonyl, aminothiocarbonyl, 

lower alkoxy, phenoxy, phenyl, benzyloxy, or lower alkyl which 

may be optionally substituted by C3-~-cycloalkyl, 

& represents hydrogen or lower alkyl, or represents -E-F wherein E 

__ is -CHi-, -C(O)- or -S(0)2- and F is hydrogen; lower alkyl which 
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may be .. optionally __ .substituted by _ phenoxy or biphenyl; lower 

alkoxy -which may be optionally substituted by myl; phenyl; 

benzyl; benzyloxy; or amino which may be optionally substituted 

by lower alkyl; benzy1 or- Cs-C6·cycloalkyl, 

RJ represents hydrogen -or lower alkyl, 

R4 represents a radical selected from -the following group: 

+ <0- ~ 
(CHVn,j I Rio 

~ ,# 

wherein 

n2 and n3 independently of one another denote 0, I, 2, 3 or 4, 

Rs. R6, Rs and R.g independently of one another represent hydrogen, 

lower alkyl, lower alkoxy, hydroxy or halogen, 

R1 represents hydrogen; lower alkyl which may be optionally 

substituted by CJ-C!i-cycloalkyl; lower alkoxy; hydroxy; 

C3-C6-cycloalkyl; or halogen, . 

Rio represents hydrogen, methyl or methoxy, 

Y represents a radical selected from the following group: 

-Kxi Nu-I 
0 

wherein 

X represents 0 or S, 

B represents hydrogen, or lower alkyl which may be optionally 

substituted by lower a1koxy or aryl, 

C represents - hydrogen, or lower alkyl which may be optionally 
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substituted by aryl; or represents a··· radical selected from· the · 

following group: 

·~A . 
~R12 

.· . 

.il~ ~'\f-lV R12 

R11 

wherein 

. 0 

~ .... R14 

I 
R13 

R11 and R12 independently of one another represent hydrogen, lower 

alkyl, lower alkoxy, halogen, cyano, aminocarbonyl. pheny] or 

phenoxy, 

R13 and R14 independently of one another represent hydrogen, lower 

+(CHi)nt-X-R1s . 
alkyl, aryl or wherein X is defined as previously 

-
described, I14 is 2 and Rts is lower alkyl, 

D represents amino acid residue or lower alkyl ester of amino acid 

residue; or represents a radical selected from the following group: 

·+/\ N~.A"z 
\-Jns 

wherein 

Rio is defined as previously described, 

Q represents 0, S, S=O or S~ 
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z represents 0, S, S=O, S02 or C=O, or represents CH-R20 or 

N-R.20(wherein Rio is -hydrogen, lower alkyl or hydroxy), 

n5 denotes an integer of 1 to 3, 

R16 and Ri1 independently of one another represents hydrogen; aryl; 

lower alkyl which . may be optionally substituted -by aryl or 

-t<cH~-Q-R10 
cyanoaryl; or wherein Il.4, Q and Rio are defined 

as previously described, 

R111 and R19 independently of one another represents hydrogen; halogen; 

hydroxy; cyano; lower alkyl; lower alko>..'Y; alkoxyalkyl; alkylthio; 

hydroxycarbonyl; aminocarbonyl; aminothiocarbonyl; alkylsulfonyl; 

alkylthioalkyl; alkylthioalkyloxy; aryl; or oxy, thio, sulfonyl or 

lower alkyl substituted by aryl, 

G represents a radical selected by the following group: 

~Ru 
Ru 

wherein 

Ru and Ri2 are defined as previously described, 

I represents lower· alkoxy, or represents a radical selected from the 

following group: 

wherein 

t-N'\ 
\._/ 

R16. R11 and Z are defined as previously described, 

L represents a radical selected from the following group: 
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+ir'z ____ · +I ·Q-· 
. \_/ - - - \_/ ..... 

wherein Z and Q are- defined as previously described, 

provided that (1) n2 is other than 0 when R.3 is hydrogen, a.11d 

(2) Y is qther than when A is 

Particularly preferred compounds incJude those wherein Y 

B 

represents 

+N~ 
x and C represents 

Typical examples of the compound of formula ( l) according to 

the present invention are presented in the following Table 1. 
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lcoM. 
NO. I 

I 

o/'-o 

1 

.3 

5 

15 

STRUCTURE 

.. 

/N~O/ 

0 
I 

~ . 

,,.N~c(" 

COM. 

NO. 

2 

4 

6 

PCT/KR98/00377 

STRUCTURE 

O~ N 

. 1.,,-f 
() 

N_ .....-..... / / .....,..... -N 

I 

°?_ 
~fN 

(N) 
0 

·i 
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Table· 1-2 

I I 

ICOM.: 
NO. j 

STRUCTURE jcoM I 
NO. 

STRUCTIJRE. 

7 8 

9 --?-r 10 

~N () 

11 12 
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Table 1-3 

_COM. 

NO. 
STRUCTURE lcoMI 

NO. 
STRUCTURE · 

! -

13 - 14 I 

o I 

,......N~/I 
I 

i 

15 ~ ~-fN N 
N - c) 

·o 

16 ~N 1.,.-f N 0 

() 
I 

I 
I 

17 18 

I 
I 
1· 
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Table 1-4 

COM. 

NO. 
STRUCTURE 

COM. 

NO. 

19 20 

21 22 

23 24 

PCT!KR98/00377 

STRUCTURE 

I ob 
~.~_(N 

(J 
N 

I 
I 
i 

I 
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COM. 

NO. 
STRUCTURE 

25 

27 

29 

19 

I -

COM. 
-NO. 

-_ 26 

28 

30: 

PCTJKR98/00377 

STRUCTuRE 
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31 
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COM. 
STRUCTURE 

NO. 

32 

34 

36 
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Table 1-7 

,. 

COM. 
STRUCTURE 

COM. 
STRUCTURE 

NO. NO. 

I 

H,C~ N 

°z ~ ~ 
...--:: 

37 

\,-fN 
38 Q () 

I I 

39 40 

41 42 

., 

- I 
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Table 1-8 

COM. 

NO. 
STRUCTURE 

43 
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STRUCTURE 

23 

·'coM.1··· 
NO. 

PCT/KR98/00377 

STRUCTURE I NO. 
1------"f--------------+----+--'-----,-----·-·-··· I 

I 
44 45 

0 

46 47 

48 . 49 

Br 

50 51 

52 53 
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1coM. 
NO. 

STRUCTURE 
COM. 

NO. 
S'IRUCTURE 

54 

fi6 Cl 57 

58 F 59 F 

60 61 

62 

0 
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COM 
NO. 

64 

66 

68 

.STRUCTURE 

0 

0 

25 

COM. 

NO. 

65 

67 

69 
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STRUCTURE 



W099/28315 PCT/KR98/00377 

26 

Table 1-12 

COM. 
STRUCTuRE 

COM. 
STRUCTURE 

NO. NO. 

NC NC 

74 S' 75 S· 
//'-N QN N~N 

0 0 

NC 

S· Br 
76 77 

N#-N. Br 

~N 
0 0 

78 F 79 OY'fi 
0 

80 81 

82 83 
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COM. 
STRUCTURE. 

NO. 

84 

86 

88 

90 

92 

27 

COM. 

NO. 

85 

87 

89 

91 

93 
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S1RUCTURE 
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COM. 
STRUCTURE 

NO. 

0 
94 I 

N ............... OH 

0 

96 

~ /) 

98 lj1»CN 
N ~ 
. . .. 

0 

NC 

100 
g~. /) 

H 

N//"N ~-./C02~ 

~N 
0 

L_rs-

--NC 

s~ 
102 

N//"N 
~N 

0 ~ 

28 

--

COM; 

NO. 

95 

97 

99 

101 

103 
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STRUCTURE 

NC 

g~ /J 
~-./C02H Q"-N 

N~N 
0 

LJ--
I 
I 

NC 

s~ 
I 

H I 
/r-N i.J-(C02H I N~N 

0 ~ I 
I 

I 
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· ·Table ·1-15 · 

COM. 

NO. 
STRUCTURE 

COM. 

NO. 
STRUCTURE I 

104 105 

106 107 

108 
H 

109 
<~N ..... --····· ··- . 

0 

NC &3 \ 
110 

g\ 
111 J 

I /l'"N 
............... OCH3 ~N N ............... OCH3 ~N 

0 

112 113 
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· Table 1-16 

COM. 

NO. 
STRUCTURE 

COM. 

NO. 
STRUC1U.RE 

114 115 

116 117 

118 119 
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Table 1-17 
- . -'c....--------"--'--'---"'--~...-...=·-··-'-'--~ ·--"'--"'--'--"-~----------, 

COM.I COM.I 
NO. I 

124 

126 

128 

130 

132 

STRUCTURE 

.r' .·~ 

s~ 
N#'-N 
~N 

0 

:NO. 1· 
·····STRUCTURE-· · ·· · 

125 

F 

s~ 127 

N~N 
0 

129 

131 

. 133·· 
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·Table ·1·18 ·· ···· · ··· ·· 

. I 
COM.I 

NO. j 
STRUCTURE 

COM. 
NO. 

STRUCTURE 

134 135 

136 137 0 

0 

~c'? 
NC q ~ h 0 

138 rSN 139 

() //'-N 
N~N 

~ 

Br ~q 
' q 140 141 

N#'-N 

N~N ~N 



WO 99128315 PCT!KR98/00377 

····. Tabie 1·19 

COM. 

NO. 

142 

144 

I 146 
I 

I 

148 

33 

STRUCTURE 
COM. 

NO. 
STRUCTURE 

143 

145 

147 

149 
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Table l-20 

COM. 
STRUCTURE 

COM, 
STRUCTURE 

NO. NO. 

o-( o--l(o 

t/~~ 150 t/~?f 151 
#'-N N O 

#'-N N O N~S N-
N~S 0- _r 

--·-- ··-1 

~ ~Yo 

f}/ 152 

7 
153 

( 0 
0 N 

R ,H 

I P
0

NN 154 155 

r...-f 0 r...-f 0 

CN 

156 8, 157 N , 
\.jN ~-fH 

0 ~ 0 
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COM-. COM. 
STRUCTURE STRUCTURE· 

NO. NO. __ 

0-v,·'1'° /oyo 

p, 158 f}1 159 

(-f 
~N 0 

160 161 

CN 

162 P~N 163 N ,, 

(-f "':-f N 
0 ~N 

It is ~other object _of t;he present invention to provide processes 

for preparing the im.idazole derivative of formula (1) as defined above. 

·. - According to . the present invention, the imidazole derivative of . 

· .fonnula (1) can be prepa,red · by processes characterized in that 

(a) a compound represented by the following formula (2) is 

~ . 
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tea.ct~~ in- -_a solvent in ·th_e- prese?-ce. -~~ a base vvith a -- compound 

represen.ted_ by the follov-.~g :(orn_1ul~ ___ Q), _then the trityl group in the 

product thus obtained is eliminated in the presence of trifluoroacetic acid 

to produce a compound represented by the following formula (la); or 

Reaction Scheme l 

(b) a compound represented by the following formula (4) 1s 

reacted in a solvent in the presence of a base with the compound of 

formula (3) to produce a compound represented by the following formula 

(lb); or 

Reaction Scheme 2 

A..Jl B~ soivent ~N B~ ~)-<CHVn.1Cl • HCl + HN - - D ~ \3l-(CH2)n1N _ D 
(4) . (lb) 

Q) x x 

(c) a compound represented by the following fonnula (5) is 

reacted in a solvent in the presence of a base with the compound of 

formula (3), the trityl group in the product thus obtained is eliminated in 

. the· -presence. of trifluoroacetic acid to .produce a compound_ represented 

by the following formula (6), and theri hydrogenation reaction is carried 

out to produce a compound represented by the following formula (le); or 
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.... Reaction Scheme. 3 

B 

{~ + m<B~· .. D =-TF_A..._ '~ 
Tl . n-D 

r . (3)x x' 

~N~N~·B·C 
HNJJ (le) . 

. D 
. . . 

Hydrogenation 

( d) a compound represented by the following formula (7) 1s 

hydrolyzed to produce a compound. represented by the following formula 

(8) which is then reacted with a compmmd represented by the following 

formula (9) in the presence of a coupling agent to produce a compound 

represented by the following formula (Id); or 

Reaction Scheme 4 

+ HNR1c;R.11 

(9) 

. B C 

·. . ~)-cc~1N~NR1~11 
Coupling Agent '\-

(ld) 0 

( e) the carbonyl group in a compound represented by the 

following formula (le) is .converted into the thiocarbonyl group in the 

presence of a sulfurizing agent to ·produce a compound represented by 

the following formula (If); or 
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Reaction Scheme 5 

A·N . ·B~ 
(CH2)n1N D 

Sulfurizing Agent \)-
(If) s 

(f) a compound represented by the following formula (lg) is 

coupled in a solvent with a compound represented by the follo~g 

formula (10) to produce a compound represented by the following 

formula (lh); or 

Reaction Scheme 6 

JI 

8-~ 
~_)\ x 

N (lg) 

(10) 

,Rz 

8-~ 
(_) x 

N (lb) 

(g) a compound represented by the following formula (11) is 

cyclized in an inert solvent to produce a compound represented by the 

following formula (li); or 

ReaCtion Scheme 7 

!.J(~ 
\ O~I ~ 

(11) 

Cycli7.ation 

Solvent ~~ 
(Ii) 0 
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(h) tl1e amide group in the compound of formula (11) is 

converted into the thioamide · group to produce a compound represented 

by the follovving formula (12) which is then cyclized in an inert solvent 

to produce a compolllld represented by the following fonnula (lj); or 

Reaction Scheme 8 

(i) a compound represented by the following formula (13) is 

reacted in a solvent with a compound represented by the following 

formula (14a) to produce the compound of formula {lj); or 

Reaction Scheme 9 

A 

~Jr~+ 
(13) 

·Solvent 
t g~O (_)-cH2-\ . . I 

N . (lj) 

0 

M 1 

0 

(14a) 

(j) the compound of formula (13) is reacted in a solvent with a 

compound represented by the following formula (l 4b) to produce a 
, 

compound represented by the following formula (lk); or 
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Reaction Scheme · l 0 ·· 

Solvent 

A .. 
I . G 

,_:r-CH2-<:n~ l 

(lk) ~ 
),;,I 

Cl 

(14b) . 0 

(k) a compound represented by the following formula (II) 1s 

hydrolyzed in the presence of a base and the product thus obtained 1s 

reacted in a solvent in the presence of a coupling agent with a 
. compound represented by the following formula (15) to produce a 

compound represented by the following formula (Im); or 

Reaction Scheme 11 

A 

i-f N~G \( }r-c;H2--( I' 
NJ (11) S 

0 

Hydrolysis ----Solvent I''H 
(15) 

(!) a compound represented by the following formula (16) is 
reacted in a solvent in the presence of a base· with a compound 

represented by the following formula (I 7) · to produce a compound 
represented by the following formula (In); or 

Reaction Scheme 12 

At~l+ 
(16) 

H-~L 
(17) 0 

........ -.·~ 
Solvent - A jN" \ . 
Base N . L 

~··· . 0 
- N (ln) 
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(m) a compound .represented by the folloWing formula (18) is 
.. .... . .. . . 

reacted in · a solvent in the .. presence . of a base ; with the compound of 

· formula (17) and deprotected .to produce a compound represented by the 

following formula (1 o) whi9h is then. coupled with a compound 

represented· by the following formula. (19) to produce a compound 

represented by the following formula (lp): 

Reaction Scheme 13 

N G Solvent 
H-JI .L· . Base 

(17) 0 

E-F 

+ T-E-F 

{1,9) ,,, 
p?Y 
if~ ' (Ip) 

in the above reaction schemes 
' ' 

A, n1, B, C, X, D~ R16, R11, ~. G, i, L, E and F. are defined as 

previously described, 

r represents lower 3.Ikoxy, 

I" · is .identical with. I except that. lowt:r alkoxy is not included, 

T represents hydroxy or reactive leaving group, preferably halogen, 
Tr.. represents tr.rty{ 
Cbz represents benzyloxycarbonyl · and has the same meaning through 

the present specification .. · 
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However, the compound ·according to the present invention may 

be conveniently prepared by any methods designed by combining various 

synthetic ways known in the prior arts. and such combination ·can be 

easily ·· performed by a person having ordimuy skill in . this art. -The 

processes (a) to (m) will be more specifically explained in below. 

Jn processes (a). to (e) for preparing the compound according to 

the present invention, any inert solvents which does not adversely affect 

to the reaction, preferably one or more ·selected from a group consisting 

of dimethylformamide, dimethylacetamide, ethanol, water, methylene 

chloride, chloroform, tetrahydrofuran and N-methylpyrrolidinone can be 

used. As the base, one or more selected from a group consisting of 

sodium hydride, potassium hydroxide, potassium carbonate, . potassium 

t-butoxide, sodium amide, sodium bis(trimethylsilyl)amide and potassium 

bis(trimethylsilyl)amide, mo~e preferably sodium hydride or potassium 

hydroxide can be mentioned. As the coupling agent used in the 

process for reacting the compound of formula (8) with the compound of 

formula (9), a mixture of. 1-hydroxybenzotrizole and one or more 

substances selected from a group consisting of carbodiimides such as 

dicyclohexylcarbocliimide(DCC), l-ethyl-3-(3-dimethylaminopropyl)carbodii­

mide(EDC), 1, l '-dicarbonyldiimidazole(CDI), · etc., and inorganic 

dehydrating agent ·such as siUcone tetrachloride can be. mentioned. 

Among them, a mixture of 1-ethyl-3-(3-dimethylaminopropyl)carbodii­

mide(EDC) and 1-hydroxybenzotrizole hydrate is particul~ly preferred . 

. The sulfurizing agent used in preparing the compolllld . of formula 

(lf) from the compound of formula (le) includes 2,4-bis(phenyltbio)­

l,3-dithia-2A-diphosphatane-2,4-disulfide, Lawesson's Reagent and P4S10 . 

. 2,4-bis(phenylthio)-1,3-dithia-2,4-diphosphatane-2,4-disulfide can." be used. 
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most preferably. 

The compound of formula (lg). which is used as a starting 

material in process {f) can be prepared by deprotecting the corresponding 

compound which· is protected by benzyloxycarbonyl group at position-I 

of piperidine moiety. The. deprotection .reaction may be carried out by 

applying the conventional. reaction conditions, preferably by using 

Pd(OHh/C or Pd/C in. an alcohol solvent under hydrogen atmosphere. 

The compound of formula (lg) thus obtained· is coupled vvith the 

compound of fomiula (10) in an inert solvent as mentioned above 

optionally in the . presence , of a tertimy amine base to produce the 

compound of formula (lh). Alternatively, the comound of formula (lg) 

can be reacted in the presence of . a coupling agent as mentioned for 

process (d) with the carboxylic acid derivati.ve(T=OH) to produce the 

compound of formula (lh) in the Jonn of amide. 

In the cyclization reactions of (g) and (h) for preparing the 

compounds (li) and (lj), any inert solvents, preferably one or more · 

selected from tetrahydrofuran and ethanol can be used. As the sulfurizing 

agent used in .the conversion procedure. of amide to tbioamide group in 

process {h), . 2A-bis(phenylthio )-1,3-dithia-2,4-diphosphatane-2,4-disulfide, 

Lawesson's Reagent· or P4S10. preferably Lawesson1s Reagent can be 

mentioned. 

In processes (i) and G) for preparing .the compounds (lj) and (lk) 

by reacting tb.e co~pound of formula (13) with . the compound of formula 

(14a) or· (14b), one or more solvents selected from ethanol ~d isopropyl 

alcohol cail be used~ · · Also, ordinary inorganic base, such as for 

. example. one OT . more selected ··from a group consisting of lithium 

hydroxide, sodium hydroxide and potassium hydroXide, preferably lithium 



____ _i__ ____________________________________ _ 

W099/283J5 PCT/KR98/00377 

44 

hydroxide can be used in the- process - (k) ·-,vherein the compound· of 

formula (It) is .. hy<k.olyzed _f.J1~ _ then: reacte4 _ v.i.t."'1 the .. compound of 

formula (15) to produce the compound of formula (lm). As the 

coupling agent, those mentioned for process (d). can be used. 

In processes (1) and (m), any inert solvents,· preferably one or 

more selected from dimethylformamide and dimethylacetamide are used 

as the solvent, and one or more selected from a group consisting of 

sodium hydride, sodium amide, sodium bis(trimethylsilyl)amide and 

potassium bis(trimethylsilyl)amide are used as the base. The 

deprotection reaction in process (m) may be carried out under the 

conventional reaction conditions for deprotection, preferably in the 

presence of Pd/C or Pd(OH)2'C under hydrogen atmosphere. Further, the 

coupling agent used for the coupling of the compound of formula (lo) 

with the compound of_ fonnula (19} may be the ~ame with those 

mentioned for process (d). 

The compowid ···of formula (3} used as the key ·intermediate in 

processes (a) to (c) for preparing the compound of formula (1) according 

to the present invention is · itself a novel compound. Therefore, it is 

another object of the present invention to provide the compound of 

formula (3). As depicted in the following Reaction Schemes 14 to 16, 

the . compound· of fonnula (3) can be prepared by a process characterized 

. in that a compound represented by the following formula (20) is reacted 

in a solvent in the presence of a coupling agent with a compound 

repre'sented by the following formula (21); the compound of formula (20) 

is reacted in a solvent in the _presence of. dimethylformamide(DMF) with 

thiony] chloride to produce a compound represented by 1he following 

fonnula (20a) and then the. compound of formula (20a) thus obtained is 

reacted in a solvent with the compound of formula (21); or a compound 
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- - ---- represented by the following -formula._ (3a} .. is oxidized m a solvent to 

produce- a compound- represented by -the -fo1fo\\ing -- formula (3b ). 

Reaction Scheme 14 

Solvent 
+ DH (3) 

Coupling Agent 
(21) 

- Reaction Scheme 15 

Solvent 

DMF 

Reactioii Scheme 16-- - -----

_B~ 
H.,...N--.-:::::: - /'Qa 

--:; -N'-1 
Solvent 

Oxidation 

0 . 

(3a) 

B~ H_;_N 

0 
(20a) 

in the above Reaction Shemes 14, 15 and 16 

__ _ B, C and p_ are de~ed _ ~-- previ~~~ly __ d~s.cribed, 

Qa represents S or S=O. _ 

I 
+ DH Solvent C3) 

(21) 

In the above processes according to Reaction Scheme 14 to 16 
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-for prepanng the compound (3), any inert solvents. preferably· one or 

more selected from dh-n.etb.ylform.amide, dimethylacetamide, methylene 

chloride, tetrahydrofuran and 1;2-dicbloroethane are used as the solvent. 

As the coupling agent in Reaction Scheme 14, a mixture of 
1-hydroxybenzotrizole and one or more substances selected from a group 

consisting of carbodiimides such as clicyclohexy1carbodiimide(DCC), 

1-ethyl-3-(3-climethylaminopropyJ)carbodiimide(EDC), etc. can be 

mentioned. Among them, a mixture of 1-ethyl-3-(3-dimethylaminopropyl) 

carbodiimide(EDC) and 1-hydroxybenzotrizole hydrate is particularly 

preferred. the dimethylfonnamide in the process of Reaction Scheme 

15 is used in a catalytic amount. Also, excess metachloroperbenzoic 

acid is preferably used as the oxidant in the process according to the 

Reaction Scheme 16. However, the coupling agent, oxidant, solvent, 

catalyst, etc. may be appropriately selected beyond those as mentioned 

above as far as the purpose of the reaction can be accomplished. And 

the reaction conditions including the amount of reactants, reaction 

temperature, reaction time, etc. can easily be determined by a person 

skilled in this art depending on the specific reactants. 

Since the compound of formula (8) which is used as an 

intermediate for preparing the compound of formula (Id) in process (d) 

is also a novel compound like the compound of formula (3 ), it is 

another object of the present invention to provide the intermediate 

compound of formula (8). It can be obtained by hydrolyzing the 

compound of formula (7). 

On the other hand,. the starting materials used in the above 

processes can be prepared according to the specific processes described 

in the following Reaction Schemes 17 to 29. 



W099/2831S Pc:Tf.KR.98/00377 

47 

First, L11e compound of formula (2) can be obtained through 

protection and halogenation as depicted. in the follo'wing Reaction Scheme 

17. 

Reaction Scheme 17 

N < jf-ccHV11f-OH 
HN •HCl 

TrCI 

DMFII'EA 
( )-cCHUrij--OH 

N 
r/ 

SOCl2 (2) 

The compound of formula (4) wherein A is 4-cyanobenzyl may 

be synthesized through protection,. acetylation, coupling, deprotecti.on and 

halogenatlon as depicted in the following Reaction Scheme 18. More 

frequently, the compound ( 4) is prepared by a process wherein an amine 

compound is reacted with. dihydroxyacetone to produce a 

mercaptoimidazole derivative, which is then desulfuri.zed and halogenated 

as depicted in the following Reaction Scheme 19. J. Med. Chem., 33, 

1312-1329, 1990 in which a similar reaction is explained in detail can 

be referred to for the specific reaction conditions . 

. ·' 
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Reaction Scheme -18 

P
CN 

. 

. 

<L(CH:z)nJOAc 
N.Jl~ 

r/ Br-

Reaction Scheme 19 

NCN 
(~ 

~)-(CHllnJCI -
• HCl 

A-· 
\ 

PCT/KR98/00377 

NCN 
~· 

N 
~)-ccHl)nt-OAc 

KSCN HS-< JOH 

soc ii 

A 
\ 

~rCI·HCl 

The amme compound used in the above Reaction Scheme 19 

wherein A represents 1-(benzylpxycarbonyl)pipericline-4-ylmethyl may be 

synthesized from 4-~omethylpiperidine .. through protection, benzyloxy-

· carbonylation and deprotection as depicted in Reaction Scheme 20. 
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i) CbzCl I Toluene 

ii)KHS04 

. . . 

Benzaldehyde 

Toluene 

in the above Reaction Scheme 20 

49 

. CbzCl represents benzylchlorofonnate and has the same meani.11g through 

the present specification. 

The compound of formula (5) may be synthesized through. 

esterification, protection, reduction and halogenation as depicted in the 

following Reaction Scheme 21. 

Reaction Scheme 21 

(~ 
HN 

HCl 

MeOH 

SOC.Ii 

CHCla 

in the above Reaction Scheme 21 

DIBAL represents diisobutylaluminumhydride. 

Also, in · the above Reaction Scheme 21, the alcohol compound 

. obtained before preparing. the final . chloride compound may be reduced 

according to the conventional manner and then reacted with thionyl 
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·········chloride ·to -produce the compound of fonnula (2) wherein n1 is 3. 

The compound of formula (20) used. as a starting material in 

preparing the intermediate of formula (3) may be prepared, for example, 

according ·to a process described in the following Reaction Scheme 22, a 

process starting from 1-naphthaldehyde~ Particularly, the intermediate of 

formula (3) wherein D is 1-naphthyl can be conveniently synthesized 

according to the following rea({tions of Schemes 23 and 24. 

Reaction Scheme 22 

0 
II ~ 

~ 
+. C2HsO-f-CH2C02~Hs 

DBU 

THF 
OC2Hs 

CHO 

TosMIC /t·BuOK 

1HF -

Reaction Scheme 23 

COOH 

Co 
I 

+ H"N'O/ 
. HCI 

Ivfg'Br 

(0 I 

TI:1F 
~ .Q 

HOBT/EDC/TEA 

DMF 

TosMIC/tBuOK 

1HF 

OH 

I 

co ~I~ 
~ .Q 
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~ 
VJ 

~n-BuLi 

0 . 
ii)o\:.J° 

ii) H:+ 
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TosMJC /t-BIDK 

NR1~14 

The compound of formula (11) used as a starting· material in 

process (g) can be prepared ·by .coupling a hydrochloride salt of glycinate 

derivative with a hydrochloride sait of 4-imidazoleacetic acid, as 

represented in the following Reaction Scheme 25. As the coupling 

agent, those mentioned in process ( d) can be used. While, the 

compound of fonnula (13) used in process (i) may be prepared according 

to the procedure described in the following Reaction Scheme 26 in 

which the chloride derivative obtained in the process of Reaction Scheme 

19 is used as a starting material. 

Reaction Scheme 25 

. YYNH2. HCl . 
0 I 

+ 
G 0 

~ . . 

Nl('YOH <,JI 8 HCl 
N 

·:; 

A H 0 

CouplingAgent k~AtG 
Solvent < JI 8 

N 0 1 

(11) 
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Reaction Scheme 26 

1'\ 
N-r("cJ \JI . HCl -NaCN/DMSO 

A··-
\ . 

{Jr~ 
(13) 

The compounds (14a) and (14b) used in processes (i) and G) can 

be prepared according to the following Reaction Schemes 27 and 28, 

respectively. First, the compound of formula 14a can be synthesized by 

reacting an aldehyde derivative with methyl dichloroacetate in the 

presence of potassium t-butoxide. The compound of fonnuia (14b) 

wherein I is I' can be synthesized by reacting a ketone derivative with a 

dialkylcarbonate in the presence of sodium hydride, then by reacting the 

product thus obtained with sulfwyl chloride. 

Reaction Scheme 27 

+ 

Reaction Scheme 28 

0 
~· 

G . 

. t-BuOK/t-BuOH GJyll 
0 

(l4a) 

] ,2-Dicbloroethane 

Finally, the reactant of fonnula (17) m processes (I) and (m) 

wherein G represents 1-naphthyl and L represents N-methyl-N-(2-
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methoxyethyl)amino -may-be prepared-.from 1-naphthaldehyde· according to 
.. - - -·· ··-···· .. 

the. following Reaction Scheme 29. The· other compounds (Ii) having - .. .. . .. ·. 

difforent substituents may also be prepared by referring to Reaction 

Scheme 29. 

Reaction Scheme 29 

cy +~-NH+ 
CHO 

EDC/HOBTIDMF 

~ 
~1 

'-'::::N 
I HN;< 

i) Formic Acid 

The compound . of formula (1). prepared according to . the. processes . . . . 

ab_ove shows an inhibitory activity against farnesyl transferase, and thus 

can be effectively . use~ as at1. anti-cancei: agent. Therefore, the present 

invention also provides a. phannaceutical ~omposition comprising the 

novel compound_ of formula .(1), .as defined above, or a pharmaceutically 

. ac~eptable Sal~. OI an isomer thereof as an ~ti.Ve ingredient together with 
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·· ·· ·a· phannaceutically acceptable carrier; · · Particuiarly, the compound of 

formula (1) can be used very effectively for treating cancer, restenosis, 

atherosclerosis and infections from hepatitis delta and reiated viruses. 

When the active compound according to the present invention is 

used for clinical plllJ'OSe, it is preferably administered in an amount 

ranging from lOmg to I OOmg per kg of body weight a day. The total 

daily dosage may be administered in one time or ·over several times. 

However, the specific administration dosage for the patient can be varied 

with the specific compound used, body weight of the subject patient, 

sex, hygienic condition, diet, time or method of administration, excr¢on 
rate, mixing ratio of the agent, severity of the disease to be treated, etc. 

The compound of the present invention may be administered in. 
the form of injections or oral preparations. Injections, for example, 
sterilized aqueous or oily suspension for injection, can be prepared 

according to the known procedure using suitable dispersing agent, wetting 

agent,· or suspending age~t. Solvents which can be used for preparing 

injections include water, Ringer's fluid and NaCl solution, and also 
sterilized fixing oil may be converiiently used as ·the solvent or 

suspending media. Any non-stimulative fixing oil including mono-. 

di-glyceride may be used for this purpose. Fatty acid such as oleic acid 

· · may also be used for injections. 

As the solid preparation for oraI administration, capsules, tablets, 

·pills,' powders and granules,· etc., 'preferably capsules arid tablets can ·be 

... mentioned. It is also desirable for tablets and pills to be· _formulated 
into enteric-coated preparation. The ·solid preparations ·may be prepared 

by moong the active compound of form.Ula (1) according to the present 

invention with at least one carrier selected from a group consisting of 
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inactive diluents such as sucrose~ lactose, starch, etc., lubricants such as 

---i:n.agilesl.urn -stearate: disintegrating agent and binding agent. 

The _present invention_ will be more specifically explained in the 

following examples. However, it should be understood that the following 

examples are intended to illustrate the present invention but not in any 

manner to limit the scope of the present invention. Processes for 

preparing the starting ~bstances used. for obtaining the compound of 

formula (I) will be also explained in detail in the following Preparations. 

Preparation 1 

Synthesis of 1:-(3,4-methylenedioxybenzyl)-5-chloromethyl-lH-imidazole 

hydrochloride 

1-1) 1-(3,4-Methylenedioxybenzyl)-5-hydroxrro-ethyl-lH-imidazole 

A modified method from J. Med Chem., 33, 1312-1329, 1990 

was carried out using dihydroxyacetone dimer and piperonylamine as 

starting materials. l.37g(10 mm.al) of piperonylamine, l.08g(5.5 mmol) 

of dihydroxyacetone dimer. and 1.15g(l l mmol) of potassium thiocyanide 

were introduced to 1 ome of isopropyl alcohol, and then 2m.e of acetic 

acid was added thereto and the mixture was reacted at room temperature 

for 48 hours. . The reaction m:OOure -was :filtered and the residual solid 

thus obtained was washed with sme of isop.ropyl alcohol(x2) and with 5 

m.e of water(x2). . The filtered -solid was introduced into 12.Sme of 10% 

aqueous nitric acid solution and the resulting solution was co.oled down 

to Oit. • After lOmg of sodium nitrite was added porti.onwise to the 

reaction solution, the mixture was reacted at room temperature for 1 

· hour. " T~e aqueous solution . was washc:d with lOme, of ethyl acetate, 

basified, 1µ1d then, recrystallized ::to ·obtain l.16g (Yield 50%) of the title 

. ·• compou.p.d. · ·.·· . 
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1H NMR(CDCh) 0 4.45(s; 2H), 5.13(s, 2H), 5.97(s, 2H), 6.70(m, 

2H), 6.78 (d, IH). 6.95(s. lH}, 7.45(s, lH) .... 

FAB 233 (M+H), C1ili12N203 

1-2) 1-(3,4-Methylenedioxybenzyl)-5-chloromethyl-lH-imidazole hydroch­

loride 

233mg(l mmol) of the _compowid prepared in P~eparation 1-1) was 

dissolved in 3mt of chloroform and then 355mg(3 mmol) of thlonyl 

chloride was slowly added dropwise thereto at 0 'C . After stirring for 2 

hours, the solvent was removed by distillation under reduced pressure 

and the remained hydrochloride was eliminated to obtain the title 

compound in a yield of 95%. The product thus obtained was directly 

used in the next reaction without purification. 

Preparation 2 

Synthesis of 1-(naphthalen-1-ylmethyl)-5-chloromethyl-1H-imidazole 

hydrochloride 

2-1) l-(Naphthalen-l-ylmethyl)-5-hydroxymethyl-lH-imidazole 

The title compound was obtained in a yield of 65% according to 

the· same· procedure as Preparation· 1-1) except that dihydroxyacetone· 

dimer and (naphthalen-1-ylmetb.yl)atnine were used as starting materials. 
1H NMR(CDCb) 8 4.44(s, 2H), 5.42(s, 2H), 6~78(d, lH), 6.85(s, 

IH), 7.25(~ IH), 7.35(s, lH), 7.43(m, 2H), 7.6S(d, IH), 7.68(d, IH), 

8~02(d. lH) 

( FAB 239 (M+H), C1sH1..N"20 

2-2}: 1-(Naphthalen.: l-ylmethyl)-5-chloroniethyl-IH-imidazole hydrochloride 

The title compound was obtained in . a yield· of 90% according to 

the same procedure as Preparation 1-2) using .the compound prepared in 
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Preparation 2-1 ). 1ne product thus obtained was directly -used· -in. -the- - ··-

next reaction without purific~~on. 

Preparation 3: Synthesis of 1-((R)- a-methylbenzyl)-5-chloromethyl-lH­

imidazole hydrochloride 

. . . 

3-1) 1-((R)- a -methylbenzyl)-5-hydroxymethyl-lH-imidazole 

The title compound was- obtained in a yield of 60% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and (R)-(+)- a-metbylbenzylamine were used as starting materials. 
1H NMR(CDCh) 8 1.73 (cL 3H). 4.28 (s. lH}, 4.43(d, lH), 

5.60(rn, lH), 6.75(s, lH}, 7.04(cL 2H), 7.23(m, 3H), 7.42(s, lH) 

F AB 203 (M+H), C1ili1~20 

3-2) 1-((R)- a-methylbenzyl)-5-chloromethyl-IH-imidazole hydrochloride 

The title compound was obtained in a yield of 90% according to 

the same procedure as Preparation 1-2) using the compound prepared in 

Preparation 3-1). The product thus obtained was directly used in -the 

next reaction without purification. 

- Preparation 4: Synthesis of J.;((S)- a-methylbenzyl)-5-chloromethyl-lH­

imidazole hydrochloride 

4-1) 1-((S)- a -methylbenzyl)-5-hydroxymetb.yl-lH-imidazole 

The title compound was obtained in- a yield of 55% according to 

· the 'same procedure as Preparation 1-1) except that dihydroxyacetone · 

dimer and (S)-(+)- a -methylbenzylamine were used .as starting materials. 
1H NMR(CDCh) 0 1.73(d, 3H), 4.28(s, lH), 4.43(d, lH), 

5.60(m, lH), 6.75(s, lH); 7.04(d, 2H), 7.23(m, 3H), 7.42(s, IH) 

FAB 203 (M+H), C1ili1~20 · 
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4-2) 1-((S)- a -!Ilefi1ylb~l)~5-chloromethyl-IH-imidazole hydrochloride 

The title compound was · obtained in a yield of· 94 % according . to 

the same procedure as Preparation 1-2) using the compound prepared in 

Preparation 4-1). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation 5: Synthesis of 1-phenethyl-5-chloromethyl-lH-imidazole 

hydrochloride 

5-1) 1-Phenethyl-5-hydroxymeth.yl-lH-imidazole 

The title compound was obtained in a yield of 70% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and phenethylamine were used as starting materials. 
1H NMR(CDCh) 8 3.08(t, 2H), 4.27(t, 2H), 4.47(s, 2H), 6.89(s~ 

1H). 7.05(d, 2H), 7.26(m, 3H), 7.44(s, III) 

FAB 203 (M+H), CuH1<SN20 

5-2) 1-Phenethyl-5-chloromethyl-IH-im.idazole hydrochloride 

The title compound was obtained in a yield of 90% according to 

the same procedure as Preparation 1-2) using the compound prepared in 
Preparation 5-1 ). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation 6: Synthesis of 3-(N-(2.;methoxyethyl)-N-methyl]carbamoyl-

4-(naphthalen-l-yl)-lH-pyrrole 

6-1) 3-(N aphtbalen-1-yl)-acrylic acid efuyleSter 

22.4g(0.10 mol) of triethylphosphonoacetate was dissolved in 500 

m.e of acetonitrile and 30.4g(0.2 mol) of 1~8-diazabicyclo[5.4.0]undec-7-
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.......... -······-. -- . - ene(l,5-S)(DBU) was slowly. added. thereto ... To this solution was slowly 

.. add~d .15-.6g(0.10 mol) ... of . 1-naphthaldehyde dissolved in 20mR. of 

tetrahydrofuran and the mb.."ture was stirred for 8 hours. The organic 

solvent . was reqioved. by distillation . under reduced pressure. The 

resulting residue was . dissolved in . ethyl acetate, washed twice with water, 

dried over . magnesium. sulfate, concentrated and then subjected to silica 

gel column chromatography (eluent:. n-hexane/ethyl acetate=95/5, v/v) to 

obtain 20.3g(0.090 mol, Yield 90%) of the title compound. . 
1H NMR(CDCh) 8 1.33(t, 3H), 4.IO(q, 2H), 6.75(q, HI), 7.50(m, 

3H), 7.73(d, lH), 7.85(m, 2H), 8.lO(d, lH), 8.2l(d, lH) 

FAB 227 (M+H) 

6-2) 3-(Ethoxycarbonyl)-4-(naphthalen-1-yl)-lH-pyrrole 

4.3g(l8.9 mmol) of 3-(naphthalen-1-yl)-acrylic acid ethylester 

prepared in Preparation 6~1) and 3.68g(18.9 mmol) of tosylmethyliso­

cyanide were dissolved in lOOmt of tetrahydrofuran. 2.55g(22. 7 mmol) 

of potassium t-butoxide dissolved in 1 OOmt of tetrahydrofuran was slowly 

.. . .. added .. thereto and the mixture. was refluxed for 30 minutes. 1 OOmt of 

water was added to the reaction solution to stop the reaction and the 

solvent was removed under reduced pressure. The reaction solution was 

extracted with diethylether, washed with aqueous sodium chloride solution 

and . then dried over magnesium sulfate. The solvent was removed 

under reduced pressure and . the. resulting residue was subjected to silica 

gel column chromatography(eluent: ethyl -ace~te/n-hexane=l/3, v/v) to 

obtain 3'.85~(1,4.5 mmol, Yield 77%) of the title compound. 

'· 
1H NMR(CDC;b) - 8 1.27(t, 3H), 4.07(q, 2H), 6.76(s, lH), 

7.28-7.47(m, SH), 7.59(s, lH), 7.82(m, 2H), 9.99(s, lH) 

FAB ~66 (MtH) 

6-3) 3-Hydroxycarbonyl+(naphthalen-1-yl)-lH-pyrrole 
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2.64g(10 mmol) of __ the compound prepared in. Prepara1io:ri _6-2) ·· 

was dissolved in 50IIJt of 50% ethanol and 2.24g( 40 mmol) . of potassium ... 

hydroxide was added ·thereto~ · The reacti6n mixture was refluxed for 7 · 

hours, cooled do'\\'ll to room temperature, adjusted to pH 4-5, extracted 

with ethyl acetate, dried over sodium sulfate. The solvent was removed 

under reduced pressure to obtiilli 1.90g(8.1 mmol, Yield 81%) of the title 

com:ound. The product thus obtained was directly used ·m the next 

reaction without pmification. · 
1H NMR(CDCh) 0 6.60(s, HI), 7.32-7.49(m, SH), 7.54(s, lH), 

7.84(m, 2H), 9.92(s, lH) 

FAB 238 (M+H) 

3-[N-(2-Methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-l-yl)-lH-

pyrrole 

234mg(l mmol) of the compound prepared in Preparation 6-3) was 

dissolved in 2mR, of dimethylformam.ide, and then 230mg( 1.2 mmol) of 

EDC, lOlmg(l mmol) of triethylamine and 162mg(l.2 mm.al) of ROBT 

were added thereto. The resulting mixture was stirred at o·c · for 5 · 

minutes. To the reaction solution was added 124mg(l mmol) of 

N-(2-methoxyethyl)-N-methylamine hydrochloride, which was then stirred 

at room temperature for 5 hours. The solvent was removed lmder 

reduced pressure and then IOme of saturated potassium carbonate solution 

was added to the residue. The resulting solution was extracted with 20 

nit of ethyl acetate, washed with i Omt of IN aqueous hydrochloric acid 

solution. washed with aqueous sodium chloride solution and water, dried 

over f_ sodiUIQ. sulfate and concentrated to give 246mg(O; 79 mmol, Yield 

79%) of the title compound. 
1H NMR(CDCb) 0 2.46(s, 2H), 2.80-3.40(m, 8H), 3.40(s, IH), 

6.80(s, iH), 7.00(s, 1H), 7.42(m, 4H), 7.73(d, lH), 7;8l(d, IH), 8.17(d, 

lH), 10.66 (s, IH) 
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FAB 309 (M+H) 

.·. Preparation 7: Synthesis of 3-(rnorpholin-4-yi)carbonyl-4-(naphthalen..; 

1-yl)-lH-pyrrole 

. 234mg{l mmol) of the. compound prepared in Preparation 6-3) was 

dissolved in 2me, of dimethylformamide, and then 230mg(l.2 mmol) of 

.. EDC and. 162mg(l.2 mm.ol} of HOBT were added thereto. The resulting 

mixture was stirred at O"C for 5 minutes. To the reaction solution was 

added 87 mg(l mmol) of morpholine, which was then stirred at room 

temperature for S homs. The solvent was removed under reduced 

pressure and then 1 Omt of saturated potassium carbonate solution was 

added to the residue. The resulting solution was extracted with ethyl 

acetate, washed with IOme of IN aqueous hydrochloric acid soluti.o~ 

washed with . aqueous sodium chloride solution and water, dried over 

sodium sulfate and concentrated to give 243mg(0.8 mmol, Yield 800/o) of 

the title compound. 
1H NMR(CDCh) 8 2.13-3.52(br, SH), 6.54(s, lH), 7.31-7.Sl(m, .. 

SH), 7.53 (s, lH), 7.8l(m, 2H), 9.93(s, lH) 

F AB 307 (M+H) 

Preparation 8: Synthesis of ~(4-methylpiperazin-l-yl)carbonyl-4-

(naphthalen-i-yI~lH-pyrrole 

The title compound was · obtained in a yield of 75% according to 

the 'same procedure . as Preparation. 6-4) except· that the compound 

prepared in Preparation . 6-3) and 4-methylpiperazine were used. 
1H. NMR(CDCb) . 8 l .15(br, 2H). l.87(br, 2H), 1.92(s, 3H), 

2.96(br, 2H), 3.4l{br. 2H). 6.83(s, lH), 7.09(s. IH), 7.36-7.42(m, 4H), 

7.73(d, lH), 7.75 (d, Ill), 8.IO(d, lH}, 10.52(s, lH) 



WO 99128315 PCT/KR98/00377 

62 

· .. ·. F AB (M:+H): 320 ··· ·· ···· ·· · 

Preparation 9: Synthesis of" -3-{N-[2~;N-dirnethylamino )ethyl]-N­

m ethyl}carbam oyl-4-(naphthalen-1-yl)-lH-pyrrole 

The title compound was obtained in a yield of 82% according to 

the same procedure as Preparation 6-4) except that the compound 

prepared in Preparation 6-3) and ·N,N,N';;.trimetb.yl.;ethylenediamine were 

used. 
1H NMR(CDCh) a 1.89(br, 3H), 2.18(br, 4H), 2.44(br, 2H), 

2.75(s. lH), 2.98{br, lH), 3.36(br, 2H), 6.84(s, lH), 7.07(s, lH), 

7.38-7.43(m, 4H), 7.74 (cl, lH), 7.83(d, lH), 8.I3(b, lH), 10.14(br, lH) 

· FAB (M+H): 322 -

Preparation 10: Synthesis of 4-(napbthalen-1-yl)-3-(thiomorpholin-4-yl) 

carbonyl-1H-pyrrole . 

234mg(l mmol) of·the· compound prepared in Preparation 6-3) was 

dissolved in 2mt of dimethylformamide, and then 230mg(l.2 mmol) of 

EDC and l62:mg(l.2 mmol) of HOBT were added thereto. The resulting 

mixture was stirred at Ot for 5 minutes. To the reaction .solution was 

added 87mg(l mmol) of thiomorpholine, which was then stirred at room 

temperature for S hours. The solvent was removed under reduced 

pressure and then 1 O:mt of saturated· potassium carbonate solution was 

added to the residue. The ·resulting solution was extracted with ethyl 

acetate, washed with lO:mt of IN aqueous hydrochloric acid solution, 

washed with saturated sodium chloride solution and water, dried over 

sodium slllfate and concentrated to give 25~nig(0.8 mmol, Yield 80%) of 

the . title : compound .. 
1H· NMR(CDCh) CS 1.35 (br, 2H), 2.14 (br, 2H), 3.2l(br, 2H), 
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3.41(br; ·2H); 6.91 (s;·· lH), 7.21 (s; lH}, 731-7.51 (m, 4H), 7.80 (d. 
. . . ... ··-· ---······ 

lH), 7.87 (d, IH), 8~1 l(d, lH}, 10~69(s, lH) 

·FAB 323 (M+H) 

Preparation 11: Synthesis of· 3~1,l~dioxothiomorpholin-4-yl)carbonyl-4-

(naphthalen-1-yl)-lH-pyrrole 

323mg(l mmol) of the compound prepared m ·Preparation 10 was 

dissolved in 5mt of clichloromethane, 430mg(l.5 mmol) of 60% 

3-chloroperbenzoic acid(MCPBA) was added thereto, and then the 

mix.tore was stirred at room temperature for 1 hom. 3mt of 10% 

sodium thiosulfite was added to the mixture in order to remove the 

excess 3-chloroperbenzoic acid and the resulting mixture was stirred at 

room temperature for 30 minutes. After adding lOmt of saturated 

potassi:um carbonate solution thereto, the mixture was extracted "With 

dichloromethane, waShed with saturated sodium chloride solution and 

water, dried over sodium sulfate and concentrated to give 264mg(0.75 

mmol, Yield --75%) of the -title compound. 
1H NMR(CDCh) 8 1.50-2.30(br. 4H), 3.65 (br, 4H), 6.92 (s, 

lH), 7.20 (s, lH), 7.32-7.54 (m, -4H), 7.81 (cl, lH), 7.88 (d, lH), 8.12(d, 

IH), 10.69{s. IH). 

FAB 355 (M+H) 

Preparation 12:. Synthesis · of .· 3-(N-(2-methylthioethyl)-N-methyl) 

carbamoyl-4-(naphthalen-1-yl)-lB-pyrrol.e 

.. · 234mg(l mmol) of the compolJD.d-.prepared in Preparaticm 6-3) was 

dissolved . in .2mt of . dimethylformamide, and . then 230ing(l.2 mmol) of 
EDC,- lOlmg(l mmol) of triethyla.mine · and 162mg(l.2 mmol) of ROBT 

were added thereto. The resulting ·mixture.. was stirred at· 0-C for 5 
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minutes. To the reaction. solution was added 140mg0 mmol) of · 

N-(2-methylthioethyl)-N-methylamine hydrochloride, which was then 

stirred at room temperature for 5 hours.· The solvent was removed 

under reduced pressure and then. 1 Ome of saturated potassium carbonate 

solution was added to the residue. The resulting. solution WaS extracted 

with 20me of ethyl acetate, washed with l Orne, of lN aqueous 

hydrochloric acid solution, washed with saturated sodium· chloride· 

solution and water, dried over sodium sulfate and concentrated to give 

· 243mg(0.75 mmol, Yield 75%) of the title compound. 
1 . . . 
H NMR(CDCh) a 1.98 (s, 3H), 2.13 (br, 2H), 2.46 (br, 2H), 

2.65 (hr, lH), 2.95 (br, lH), 3.29 (bt, lH), 6.81 (s. lH), 7.02 (s, lH), 

7.43 (m, 4H), 7.72 {d, lH), 7.82 (d, IH), 8.18 (d, lH), 10.65 (s, lH) 

FAB 325 (M+H) 

Preparation 13: Synthesis · of 3-hydroxycarbonyl-S-methyl-4-

(naphthalen-1-yl)-lH-pyrrole 

13-1) 3•ethoxycarbonyl-5-methyl-4--(naphthalen-1-yl)-IH-pyrrole 

4.3g{18.9 mmol) of 3-(naphthalen-1-yl)-aciylic acid ethylester 

prepared · m Preparation 6-1) and· 3.95g(18.9 mmol) of a 

-methyltosy1methylisocyanide disclosed in A.M. van Leusen, et· al., 

Tetrahedron Letter, 1975, 40, 3487 · were dissoved -in lOOrnt of 

tetrahydrofuran. 2.55g(22. 7 mmol) of potassium t-butoxide dissolved in 

lOOme of . tetrahydrofuran was slowly added thereto, which was then 

refluxed for 30 minutes; To the reaction solution was added lOOmt of 

· watet to · stop the reac~on and the solvent was removed under reduced 

pressure, 

saturated 

The residue was . extracted with · diethyletb.er; washed· with 

sodium chloride solution and dried over magnesium sulfate. · 

The solvent was removed under reduced pressure ·and the residue was 

subjected to silica gel column chromatography. using a solvent mixture of 



-----L------~==~'=="" .................. =~~=~~~-~-~---------~--~~~------------------·-- ·.-----.---~-----.-

WO 99/28315 PCT/KR.98/00377 

65 

__ ethyl acetate/n-hex~e(l/3, v/v) as an eluent to give 3.50g{12.S mmol, 

Yield 66%) of the title compound. 

FAB 280 (M:+H) 

13-2) 3-Hydro1i..)'Carbonyl-5-methyl-4~(naphthalen-1-yl)-1H-pyrrole . . . . 

2.80g(10 mmol) of the compound prepared in Preparation 13-1) was 

dissolved in . some of 50% ethanol, 2.24g( 40 mmol) of potassium 

hydroxide was added thereto,. and the mixture was refluxed for 7 hours. 

The reaction solution· was cooled ·down to room temperature, adjusted to 

pH 4-5, extracted with ethyl acetate and dried over sodium sulfate. The 

solvent was eliminated under reduced_ pressure to obtain 2.02g(8.1 mmol, 

Yield 81%) of the title compound. 

FAB 252 (M+H) 

Preparation 14: Synthesis of >.methyl-3-(morpholin-4-yl)carbonyl-4-

(naphthalen-1-yl)-lH-pyrrole 

248mg(l mmol) of the .compound prepared m Preparation 13-2) 

was dissolved in 2mt of dimetb.ylformamide, and then 230mg(l.2 mmol) 

of EDC and 162mg(l.2 mmol) -of HOBT were added thereto. The 

resulting mixture was stirred. at Ot ·for 5 minutes. To the reaction 

solution was added 87mg(l .mmol) of morpholine, which was then stirred 

at room temperature for 5 homs. The solvent was removed under 

reduced pressure and then lOm.e of saturated potassium carbonate solution. 

was added to the residue. The resulting solution was extracted with. 

ethy~r _acetate, washed :-with . JOrnt of lN aqueous hydrochloric acid 

. solµtion, w_ashed with satur~ted sodium , chlopde solution and _w~ter, dried 

over sodium sulfate and concentrated to give 224mg(0.7 mmol, Yield 

70%) of.the title compound. 
1H ,Niv.tR(CDCh) ·.8 -2.12 (s, 3H), 2~_80-3.40 (hr, 8H); 7.01 (s, 
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IH)~· 7.30..; 750 · (~·· 4H),- 7.75-7:95- (m~ JH), i0.60 (br, -IH) 
..... .. ...... ... . 

FAB 321 (M+H) .. 

Example 1: Synthesis of 3-[N-(2-methoxyethyl}-N-methyl]carbamoyl-

1-[l-(3,4-methyJenedioxybenzyl)-lH-imidazol-5-ylmethyI}-4-{naphthalen-1 

-yl)-lH-pyrrole(l) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2m.e of climethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at 0 °c and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 mmol) of the. 

compound prepared in Preparation 1 and the whole mixture was stirred 

at room temperature for 3 hours~ The solvent was removed by 

distillation under reduced pressure and 3rn.e of water was added to the 

residue. The mixture was then extracted twice · with 1 Ome of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography (eluent: dichloromethane/methanol= 

9515, v/v) to obtain 78mg(Yield 75%) of the- title compound. 
l . 
H NMR(CDCh) 8 2.40(m, 2H), · 2. 72(m, lH), 2.9 l(s. 3H), 

3.09(m, 2H), 3.32(br, lH), 4.09(br, lH), 4.89(s, 2H), 4.95(s, 2H), 5.89(s, 

2H), 6.45(s, IH), 6.62(d., IH),, 6.63(s, IH), 6.70(d, lH), 7.0(s, lH), 

7.16(s, lH), 7.3l(t, lH}, 7.41(m, 3H), 7.66(s, lH), 7.73(d, lH), 7.8l(d, 

IH), 8.03(d, IH) 

FAB (M+H) 523, C31H3oN4D2 · 

Example. 2~ Synthesis of 1-[1-(3,4-methylenedioxybenzyl)-1H-imidazol-

5-ylmethyl]-3-(morpholin-4-yl)carbonyl-4~(naphthalen-1-yl)-1H-pyrrole(2) 

62rng(0.2 mmol) of the · compound prepared in Preparation 7 was 

·dissolved in 2mt of dimethylformamide, 26.4mg(0.66. -mmol) of sodium 
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hydride(60%)_ was added thereto at.0 °c. and then the mix.tute was stirred 
for 5 .. minutes. - To the;. riiixtuie-· was -8.dded 50mg(2.2 mmol) of the 

cor~1-1>~wd prepaied in Preparation. 1 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3mt of water was added to the 

residue. . The . ·mixture was. then extracted twice with 1 Omt of ethyl 

acetate, dried over anhydrous. sodium sulfate, concentrated. and subjected 
to. silica gel column chromatography ( eluent: dichloromethane/methanol= 
95/5, v/v) to obtain 70mg(Yield 67%) of the title compound. 

1H NMR(CDCh) 8 2.36(br, 2H), 3.06(br, 4H). 3.33(br, 2H), 
5.23(s, 2H), 5.33(s, 2H), 5.96(s, 2H), 6.65(s, lH), 6.70-6.SS(m. 3H), 
7.18-7.SO(m, 7H), 7.79(d, lH), 7.81(d, lH), 7.94(d, lH) 

FAB (M+H) 521, C31H2&N404 

Example 3: Synthesis of 1-(1-(3,4-methylenedioxybenzyl)-lH-imidazol-

5-ylmethylJ-3-( 4-methylpiperazin-1-yl)carbonyl-4-(naphthalen-1-yJ)-1H­

pyrrole(3) 

. 64mg(0.2 mmol} of the co~pound prepared in Preparation 8 was 

dissolved in 2m.e of dimethylformamide, 26.4mg(0.66 mmol) of sodium 
hydride( 60%) was added thereto at 0 t and then the mixture was stirred 
for 5 minutes. To the mixture was added 50mg(2.2 mmol) of the 

compound . prepared in Preparation 1 and the whole mixture was stirred 
at room temperature. for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3me of water was added to the 

residue.. · The mixture· was then ·extracted twice with I ome of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel ._column . chrom.atQgraphy ( elu~t:. dichlorometbane/methanol= 
90/10, v/v) to obtain 73mg(Yield 6'1°/o) f?f t:Ji_e title. compound. 

1H NMR(CDCh) (J 2.18(s, 3H), 2.30-2.60(br, 4H), 3.10-3.30(br, 



WO 99/28315. PCT/KR98/00377 

68 

· ·· 4H), 4.98 (s, . 2H), 5.0S(s, 2H), 5.95(s, 2H), 6.44(s) IH), 6.53{d, lH), 

. · 6.70(d, IH), 6.73(d; lH), 7.14(d, lH), 7.20-7.40(m, 3H),. 7.50(m, 3H), 

7.8l(d, 1H), 7.83(d, lH), 7.88(d, lh) 

FAB (M+H) 534, C32fh1NsD3. 

Example 4: Synthesis of 3-{N-[2-(N;N-dimethylamino)ethyl]-N-methyl} 

carbamoyl-1-[1-(3,4-methylendioxybenzyl)-1H-imidazol:.5-ylm ethyl]-4-( na 

phthalen-1-yl)-lH-pyrrole( 4) 

64mg(0.2 mmol) of the compound prepared. in Preparation 9 was 

dissolved in 2rnt of dimethylfonnamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto ·at o·c and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 rmnol) of the 

compound prepared in . Preparation 1 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3rnt of water was added to the 

residue. The mixture was then extracted twice with I Ornt of ethyl 

. acetate, dried over anhydrous sodiuni sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

90/10, v/v) to obtain 78mg(Yield 71%) of the title compound. 
1H NMR(CDCb) 8 1.87(m, lH), 2.0 l(ni, 2H), 2.14(br, 6H), 

2.36(br, 2H), 2.50-3.00{br, lH), 3.29(br, 2H), 4.87(s, 2H), 4.95(s, 2H), 

5.89(s, 2H), 6.45 (s, IH), 6.SO(d, lH), 6.63(d, °IH), 6.72(d, lH), 7.00(s, 

IH), 7.18{s, IH), 7.3l(br, lH), 7.35-7.47(m. 3H), 7.54(s, lH), 7.73(d, 

IH), 7.8l(d, lH), 8.0l(bi, lH) 

' FAB (M+H) 536, C32lli~s03 

Example ·5: Synthesis of 3-(N-(2-methoxy~tbyl)-N-methyl]carbamoyl-4-

naphthalen-1-yl)-1-[1-naphthalen-1-ylmethyl)-lH-imidazol-S-ylmethylJ-lH 

.;.pyrrole(5) 
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62mg(0.2 mmol) of the compound . prepared in Preparation 6 was .... 

dissolved in. :2m.!', of dime$ylformamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto . at 0 'C and then the mb..'tllre was sti.."'Ted 

for 5 minutes. To the mixture was added · 58mg(2.2 mmol) of the 

compound prepared in Preparation 2 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation ~der reduced pressure and 3mt of water was added to the 

residue~ · The mixture was then extracted twice with 1 Om..e of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography (elu..."'llt: d.ichloromethane/meth.anol== 

9515, v/v) to obtain. 79mg(Yield 75%) of the title compound. 

1H · NMR(CDCh) 8 2.37(br, 2H), · 2. 72(br, lH), 2.99{br, 3H), 

3.00(br, 2H), 3.3l(br, HI), 3.71(br, IH), .5.06(s, 2H), 5.48(s, 2H), 6.62(d, 

lH), 6.9l(d, lHO, 7.03(d, lH), 7.27(d, 2H), 7.28-7.SS(m, 6H), 7.58(s, 

lH), 7.69(d, Ul), 7.75(d, lH), 7.8l(d, 2H), 7.87(d, lH), 8.00(d, lH) 

F AB (M+H) 529, C34li3~4Gi 

Example 6: Synthesis of 3-(morpholin-4-yl)carbonyl-4-(naphthalen-

1-yl)-1-[1-naphthalen-1-ylmethyl)-1H-imidazol-.5-ylmethyl]-1H-pyrrole( 6) 

, 62mg(0.2 mmol) of the compo'1tld prepared in Preparation 7 was 

dis~olved in 2mt of dimetb.ylformamide, 26.4mg(0.66 mmol) of sodium 

.. hydride(60%) was added thereto at 0 'C and then the mixture was stirred 

for S minutes. To the mixture was added 58mg(2.2 mmol) of the 

compound prepared in Preparation. 2 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3rnt of water was added to the 

residue~ The mixture was then extracted twice with 1 O.mt of ethyl 
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acetate, ·dried over anhydrous ·sodiUm. · sulfate,··· concentrated, and subjected 
.... ····--· . . .... . . 

. to silica gel colUiiln chromatography·· (eluent: dichloromethane/methanol= .. 

9515. v/v) to obtain 76mg(Yield 72%) ·of the title compound. 
1H m.1R(CDCh) ~ · 2.38(br, 2H), 3.06(br, 4H), 3.30(br, 2H), 

4.99(s, 2H), 5.42(s, 2H), 6.58(d, lH), 6.80(d, lH), 7.00(s; lH), 7.l 7(d, 

lH), 7.25(s, IH), 7'.26;.7.54(m, 6H), 7.69(d, IH), 7.71-7.Sl(m, 3H), 

7.85(d, IH), 7.9l{d, lH) 

· · F AB (M+H) 527, C3Jf30N402 

Example 7: Synthesis of 3-(4-methylpiperazin-1-y[)carbonyl-4-

(naphthalen-1-yl}-1-[1-(naphthalen-l-ylmethyl}-1H-imidazol-5-ylmethyl]-1 

H-pyrrole(7) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved _in 2mt of dim.etbylform.amide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at 0 'C and then the mixture was stirred 

for 5 minutes. To the mixture was added 58rng(2.2 mmol) of the 

compound prepared in Preparation .2 .· and the .. whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3mt of water was added to the 

residue. The mixture was then extracted twice with 1 Omt of ethyl 

acetate, dried over anhydrous sodium sulfate,. concentrated, and subjected 

to· silica gel column chromatography (eluent: dichloromethane/metb.anol= 

90/10, v/v) to obtain 75:mg(Yield 69%) of the title compound. 
1H NMR(CDCh) ~ · i.o7(br, 2H),. l.77(d, 2H), l.85(s, 3H), 

· ·2.84(br, 2H), 3.27(br, 2H), 4.99(s, 2H), 5.42(s, 2H). 6.58(d, lH), 6.80{d, 

lH), 7.0l(d, lH), 7.-16(d, IH), ·1.2S(s, . lH), 7.3 l-7.60(m, 6H), 7.68{d, 

lH}, 7.69-7.83(m, 3H), 7.85(d, lH), 7.94(d, lH) 

FAB (M+H) 540, C3slh~NsO 



W099/28315 PCT/KR98/00377 

71 

____ Example 8: Synthesis of __ 3-[N-(2-.metho:xyethyl)-N-methyl]<:arbamoyl-1 

-- -[i-({R)- a -ii_lethylbenzyl)-lH-imidazoi~S-yimethyI]~4-(nap1ltlialen~ 1-yl }-1 H 

-_ -pyrrole(8) _ 

62mg(0.2 -mmol) of the compound prepared in Preparation 6 was 

_dissolved -in 2me of dimetb.ylformamide~ 26.4mg(0.66 mmol) of sodium 

: hydride( 60%) was added thereto ·at O t and th.en the mixture was stirred 

for 5 minutes. - To the . mixture was added 50mg(2.2 mmol) of the 

compound prepared in Preparation 3 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3m.e of water was added to the 

residue. _ The mb..iure was then . extracted twice with 1 Omt of ethyl 

acetate, dried over anhydrous sodiwn sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dicbloromethane/methanol= 

95/5, v/v) to obtain 70mg(Yield 71%) of the title compound. 
1H NMR(CDCh) 8 1.78(d, _ 3H), 2.28(s, lH), 2.40(br, 2H), 

3.02(br, 3H);. 3.09(br, 2H), 3.32(br, 2H), 4.71(d, 2H), 4.92(d, 2H), 5.12(q, 

IH).. 6.59(d, lH), 7.00(m, . 3H), _____ 7.18(s, __ lH), 7.20-7.39(m, 4H), 

7.40-7.62(m, 3H), 7:74(~ 2H), 7.82(d, lH), 8.04(d, lH) 

FAB (M+H) 493, C31HJiN°402 

Example 9: Synthesis of 1-[1-((R) ... a-methylbenzyl)-lH-imidazol-5-

ylmethyl]-3-(mprpholin,.4-yl)carbonyl-4-(n~phthalen-1-yl)-1H-pyrrole(9) 

62mg(0.2 mmpl) _ of ~e compound prepared in Preparation 7 was 

(iissolved i~ 2me, of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added tl.iel:'eto at 0 ''G and then the ?Irlxture was stirred 

for 5. minutes. ·To the: .mixture was added 50mg(2.2 mmol) of the 

compound piwared in Prq>aration 3 and the whole mixture was stirred. 

. at room temperatur~. fol:', 3 hours. , The solvent was removed _ by 
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distillation under · reduced pressure and 3me, of water was added to the 

residue. The mixture was then extracted twice with IOm.t of ethyl 

acetate, ·dried over anhydrous ·sodium ·sulfate, concentrated, ai.1d .subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 7lmg(Yield 72%) of the title compound. 
1H NMR(CDCh) 0 l.8l(d, 3H), 2.28(br, 2H), 3.06(br, 4H), 

3.29(br, 2H), 4.65(d, IH), 4.96(d, lH); 5.I4(q, HI), 6.62(d, IH), 7.0l(d, 

2H), 7.04(s, IH), 7.20(s, lH), 7.23-7.36(m, 5H), 7.39-7.SO(m, 3H), 

7.76(s, IH), 7.78(d, lH), 7.84(d, lH), 8.00(d, lH) 

FAB (M+H) 491, C31H3oN4(h 

Example 10: Synthesis of 1~(1-((R)- a-methylbenzyl)-lH-imidazol-5-

ylmethyl)-3·-(4-methylpiperazin-l-yl)carbonyJ-4-(naphthalen-1-yl)-lH­

pyrrole(lO) 

64rog(02 mmol) of the compound prepared in Preparation 8 was 

dissolved in 2me of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at 0 "C and then the mixture , was stirred 

for 5 minutes. To the mi~e was added 50mg(2.2 mmol) of the 

compound prepared in Preparation 3 and the whole mixture was stirred 

at room temperature for 3 ·hours. The solvent was· removed by 

distillation under reduced pressure and 3m.e of water was added to the 

residue. The mixture was then extracted twice with IOme, of ethyl 

acetate, · dried over anhydrous sodium sulfate, concentrated, and subjected · 

. to silica gel column· chromatography ( eluent: dichlorometbane/methanol= 

90/10; v/v) to obtain 73mg(Yield 73%) of the ti.~e compound. · 
I . 
H NMR(CDCh) 8 l.09(br, .. 2H), l.77(d, 3H), 1.83(s, 3H), 

1.70·1.90(br, 2H), 2.90(br, 2H), 3.31(br, 2H), 4.73(d, lH), 4.92(d, lH), 

· 5.14(q;. lH), 6.60(d, IH);. 7.0l(m, 3H),· 7.17(s, lH), 7.20-7.35(m, 4H), 

7A5(m,. 3H), 7.73(m, 2H), 7.80(d, ·lH), 8.00(d, IH) 
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Example 11: Synthesis. af· 3-[N-(2-ntethoxyethyl)-N-methyi]carbamoyl-1-

[i-((S)- a-methylbenzyl}.-1H-imidazol-5-ylmethyl}-4-(naphthalen-1-yl)-1H­

pyrrole(11) 

62mg(0.2 inm.ol) of the compound prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodimn 

hydride(60%) was added thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 mmol) of the 

compound prepared ih Preparation 4 and the whole mixture was sti...--red 

at room tem.peratilre for 3 .· hours. The solvent was removed by 

distillation under reduced pressure . and· 3mt of water was added to the 

residue. The mixture was then extracted twice with 1 Orne of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichloromethan.e/methanol= 

9515, v/v) to obtain 75mg(Yield 75%) of the title compound. 
1H NMR{CDCh) 8 l.78(d, 3H), 2.28(s, IH), 2.40(br, 2H), 

3.02(br, 3H), 3.09(br, 2H), 3.32(br, 2H), 4.72(d, 2H), 4.93(d, 2H), 5.12(q, 

lH), 6.59(d, lH), 7.00(m, 3H), 7.18(s, lH), 7.20-7.39(m, 4H), 

7.40-7.62(m, 3H), .7.74(m, 2H), 7.82(d, lH), 8.04(d, lH) 

FAB (M+H) 493, C31H3~4Dl 

··· · . Example 12: Synthesis ... of 1-[1-((S)- a-methylbenzyl)-1B..;imidazol-5-

ylmethyl)-3•(morpholin-4""yl)carbonyl.;4-(naphthalen-1-yl)-1H-pyrrole(12) 
.:r 

62mg(0.2 mmol). of the C()lllpoUl).d prepared in Preparation 7 was 

, dissolved. iii 2mt ·of dim~thylfoilnamide, 26.4mg(0.66 mmol) of sodium . 

· , hydride(60%) was added ·.thereto at O"C and :then the mixture was stirred 

. . . for· 5. ·minutes. . · . To · the mixture . was added 50mg(2.2 mmol) of the 
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compound prepared in Preparation 4- and the whoie---mixture -was ·stirred 

at room temperature for 3 _l:t~:UX.~· The_ s.olvent was removed by 

distillation under reduced pressure and 3rnt of watei was added to the 

residue. The mixture was then extracted twice with 1 Oir.t of ethyl 

acetate, dried over anhydrous sodium sulfate, concentratecL and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 73mg(Yield 73%) of the title compound. 
1H NMR(CDCh) 8- l.8l(d, 3H), 2.28(br, 2H), 3.06(br, 4H), 

3.29(br, 2H), 4.64(d, HI), 4.95(d, lH), 5.14(q, IH), 6.62(d, lH), 7.0l(d, 

2H), 7.04(s, lH), 7.20(s, IH), 7.23-7.36(m, 5H), 7.39-7.SO(m, 3H), 

7.76(s, lH), 7.78(d, IH), 7.84(d, lH), 8.00(d, IH) 

FAB (M:+H) 491, C31ffioN4~ 

Example - 13: Synthesis of 1-(1-((S)- a-methylbenzyl)-1H-imidazol-S­

ylmetbyl)-3-(4-metbylpiperazin-1-yl)carbonyl-4-(naphthalen-1-yl)-1H­

pyrrole(13) 

64mg(0.2 mmol) of the compound prepa.Ted in Preparation 8 . was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodillm. 

hydride(6Qo/o) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 - mmol) of the 

compound prepared in Preparation 4 and the whole mixture was stirred 

at room temperature for 3 homs. The solvent was removed by 

distillation under reduced pressure and 3tnt of water was added to the 

residue. The mixture was then extracted twice with 1 Om.t of ethyl 

-- acetate, -dried · over anhydrous sod.imn sulfate, concentrated, and- subjected 

to silica gel column chromatography -( eluent: dichloromethane/methanol= 

90/10, v/v) to obtain 75mg(Yield 75%) of the title compound. 
1H NMR(CDCb) 8 1.09(br, 2H), l.77(d, 3H), . 1.83(s, 3H), 

l.70-1.90(br, 2H), 2.90(br, 2H), 3.31(br, 2H), 4.74(d, lH), 4.93(d, lH), 
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5.14(q, lH),. 6.60(d, . .lH), .. 7.0l(m,.JH), .. 7.17(s; lH),. 7.20 .. 7.35(m, 4H). 

7.4S(m, 3H), 7.73(m, 2H:j,· 7.80(d, IH),. 8.00(d, lH) 
... .. .... . ... 

F AB (M+H) 504, C;uffi3NsO 

Example 14: Synthesis of 3~[N-{2-methoxyethyl)-N-methylJcarbamoyl-4-

(naphthalen-1-yl)-l-[1 .. (phenethyl)-1H-bnidazol-5-ylmethyl}-1H-:-PYrrole 

(14) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2mt of climethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at · 0 'C and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 mmol) of the 

compound prepared in Preparation 5 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3me of water was added to the 

residue. The m,ixture was then extracted twice with 1 Om.e of ethyl 

acetate, dried over anhydrous . sodium sulfate, concentrated, and subjected 

to silica gel column chromatog@phy ( elu.ent: dichloromethane/methanol= 

9515, v/v) to obtain 77mg(Yield 78%) of the title compound. 
1H NMR(CDCh) 8 2.38(br, 2H), · 2.70(m, IHO, 2.80(t, 2H), 

2.90(m, 3H), 3.00(br~- 2H), 3.31(br, lH), 3.4l(br, lH), 4.03(t, 2H), 4.77(s, 

. 2H), 6.66(d, lH), 6.97(d, lH), 7.06(~ lH), 7.22(m. 3H), 7.30-7.60(m, 

SH), 7.75(d, lH), 7~80(d, lH), 8.04(d, lH) 

· · FAB (M+H) 493, C31H3~4~ 

Example 15: Synthesis of . 3-(morpholin-4-yl)carbonyl-4-(naphthalen-

1-yl)-l-[1-(phenethyl)-lll-imidazol-5-ylmethyl]-1H-pyrrole(15) 

, 62mg(0.2 mmol) of th~ . compoun.d. prq>~ed in Preparation 7 was 

dissolved . in ~me. of <fi:methylfofIJlamide, . 26.4mg(0.66 mmol) of sodium 
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- hydride(60%) was added thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 mmol) of the 

compolln.d prepared in Preparation 5 and the whole niixture was stirred 

at room teinperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3me of water was added to the 

"residue. The mixture was then extracted twice with 1 ome of ethyl 

acetate; dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichlorometb.ane/methanol= 

9515, v/v) to obtain 79mg(Yield 80%) of the title- compound. 
1H NMR(CDCh) a 2.28(br, 2H), 2.8l(t, 2HO, 2.83(br, 4H), 

3.2l(br, 2H), 4.07(t, 2H), 4.78(s, 2H), 6.68(~ lH}, 6.99(d. lH), 7.lO(d. 
2H), _ 7.lO(d, 2H), 7.23(m, 3H), 7.30(d, lH), 7.50(m, 3H), 7.67(s, lH), 
7.77(d, lH}, 7.82(d, IH), 8.00(d, IH) 

FAB (M+H) 491, C31H3oN402 

Example 16: Synthesis of 3-(4-methylpiperazin-l-yl)carbonyl-4-
(naphthalen-l-yl)-1-[1-(phenethyl)-lH-imidazol-5-ylmethyl)-1H-pyrrole 
(16) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved in 2mt of dim.ethylformamide, 26.4mg(0.66- mmol) of sodium 

hydride( 60%) was added thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the mixture was added 50mg(2.2 mm.cl) of the 
compound prepared in Preparation 5 and the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by 

distillation under reduced pressurfi and 3me, of water was added to the 

. residue. . The mixture was then extracted twice with 1 ome of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

90/10, v/v) to obtain 75mg(Yield 75%) of the title compound. 
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1H J\TMR(CDCh) 8 1.06(br, 2H), 1.90-2.00(br, 2H), 2.0S(s, 3H), 

2.80(t, 2H), 3.37(br, 4H), 4.04(t, 2H), 4.77(s. 2H), 6.69(d, lH), 6.99(m, 

. 2H), 7.09 (d, 2H), 7.20-7.56(In, SH), 7.78(d, lH), 7.83(d, lH), 8.00(d, 

lH) 

Preparati.on - 15: Synthesis of 1-(2-methoxy)ph~netbyl-5-chloromethyl­

lH-imidazole hydrochloride 

15-1) 1-(2-Methoxy)phenethyl-5-hydrox:ymethyl-lH-imidazole 

The title compound was obtained in a yield of 65% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and 2-methoxyphenethylamine were used as starting materials. 
1H NMR(CDCh) 8 3.03(t, 2H), 3. 75(s, 3H), 4. l6(t, 2H), 4.47(s, 

2H), 4.75(s, lH), 6.74(s, lH), 6.75-7.00(m, 3H), 7.13-7.30(m, lH) 

F AB 233 {M+H), C13H1~202(M) 

15-2) l-(2•Methoxy)phenethyl-5-chloromethyl-1H•imidazole hydrochloride 

The -title compound was obtained -in a yield of 89% according to 

the same procedure as Preparation 1-2) using the compound prepared in 

Preparation 15-1). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation 16: Synthesis of 1-(4-methoxy)phenethyl-5-chloromethyl­

lB-im-idazole hydrochloride 

16-1) 1-( 4-Methoxy)phenetb.yl-5-hydroxymetl_J.yl-lH-imidazole 

The -title compound was obtained _in a yield of 60% according to 

the same procedme .as Preparation 1-1) . except that dihydroxyacetone 

dimer and 4-methoxyphenethylamine were -used as starting materials. 



W099/28315 PCT/KR98/00377 

78 

1H N1'1R.(CDCh) 8 2~91(t, 2H); 3.68(s. 3H), 4.09(t; 2H); 4.36(s, -
....... .. .. . ..... . 

2H), 6.70(d, 2H), 6.77(s, lH), _6'.87(d, 2:H)'- 7.13 (s. lH) 

F AB 233 (M+H), C13HJ6N2Ch(M) 

16-2) 1-( 4-Methoxy )phenetbyl-5-chlorometh.yi- lH-imidazole hydrochloride 

·The title compound was obtained in a yield of 89% according to 

the" same procedure as Preparation 1-2) using the compound prepared in 

Preparation 16-1). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation - 17: Synthesis of 1-(2-fluoro)phenethyl-5-chloromethyl­

IH-imidazole hydrochloride 

17-1) 1-(2-Fluoro )phenethyl-5-hydroxymethyl-lH-imidazole 

The title compound was obtained in a yield of 68% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and 2-fluorophenethylamine were used as starting materials. 
1H NMR(CDCh) ~ 3.12(t, 2H), 3.SO(br, lH), 4.23 (t, 2H), 

4.52(s, 2H), 6.82(s, lH), 7.02(m, 3H), 7.20{m, 2H) 

FAB 221 (M+H), C1ili1~20F(M) 

17-2) 1-(2-Fluoro )phenethyl-5-chlorometb.yl- lH-imidazole hydrochloride 

The title compound was obtained in a yield of 89% according to 
· the same procedme as Preparation 1-2) using the compound prepared in 

Preparation 17-1). The product thus obtrined was directly used in the 

next reaction without purification. 

Preparation 18: Synthesis of 1-(2-chloro)phenethyl-5-chloromethyl­
lH-imidazole hydrochloride 

18-1) 1-(2-Chloro )phenetbyl-5-hydroxymetbyl-lH-imidazole 

The title compound was obtained in a yield of 71% according to 
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_the same procedure as .Prepai-ation --1 .. 1) .except---that dihydroxyacetone 
.. ... . . .. -· .. -· - ..... ·---. --· - - . 

dimer and 2-chlorophenethylamine ·were _used as st8.L-ting materials . 
. .... ----· ............. - . ··- . --- ....... . 

_ 
1H ~:MR(CDCh) 8 -~.l3(t, ~H),, _ 3.34(br. JH), 4.18 (t, 2H). 

4.42(s, 2H), 6.79(s.-1H). 6.94(d. lH),, 7:03-7.20(m. 3H), 7.29(d, IH) 

FAB 237 (M+H). C1iH1sN20Cl(M) 

18-2) 1-(2-Chloro )phenethyl-5-chloromethyl-lH-imidazole hydrochloride 

The title compound was obtained in a yield of 89% according to 

the same procedure_ as Preparation 1-2) using the compound prepared in 

Preparation l 8-1 ). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation 19: Synthesis of 1-(3-chloro)phenethyl-5-chloromethyl-lB­

imidazole hydrochloride 

19-1) 1-(3-Chloro )phenethyl-5-hydroxymethyl-1 H-imidazole 

The title compound was obtained in a yield of 72% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dim.er. and .. 3-chlorophenethylamine were used as_ starting_ materials. 
1H NMR(CDCh) . 8 2.95(t, 2H), 3.90(br, lH), 4.10 (t, 2H), 

4.37(s, 2H). 6.74(s, lH). 6.85(m, lH), 6.98(s, lH). 7. lO{m, 3H) 

F AB 237 (M+H), C12li1:iN20Cl(M) 

· 19-2) 1-(3-Chloro )phenetb.yl~S-chloromethyl- lH-im.idazole hydrochloride 

The title compound was obtained in a yield of 91 % according to 

_.the same procedure as Prepa,ration 1-2) using the- compound prepared in 

. Preparation 19-1). The product ·thus obtained was directly used in the 

. next' reaction without purification. __ .. 

-Preparation 20: Synthesis of 1-(3-phenyl)propyl-5-chloromethyl-lH­

imidazole hydrochloride 
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-20-1} l ~(3-Phenyl)propyl.;;5;.hydroxymethyl-lH-imidazole 

The title compound ~was obtained in a yield of 73% according to 

the same procedure as Preparation 1-1) except that · dihydroxyacetone 

dimer and 3-phenylpropylamine were used as starting materials. 
1H NMR(CDCh) 8 2.ll(m, 2H), 2.61(t, 2H), 3.98(t, 2H}. 

4.2S(br, HI), 4.53(s, lH), 6.76(s, lH), 7.10-7.60(m, 6H) 

FAB 217 (M+H), C1:Ji16N20 (M) 

20-2) 1-(3-Phenyl)propyl..:5-chloromethyl-lH-imidazole hydrochloride 

The title compound was obtained in a yield of 91% according to 

the same procedure as Preparation 1-2) using the compound prepared in 

Preparation 20-1). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation 21: Synthesis of 1-(naphthalen-2-yl)methyl-5-chloromethyl-

1H-imidazole hydrochloride -

2 I ..:1) I-(Naphtb.alen-2-yl)methyl-5-hydroxymethyl-lH-imidazole 

- -- --- --- ----The title -compound was obtamed-in a yield of 58% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and (naphthalen-2-yl)methylamine were used as starting materials. 
1H NMR(CDCl3) ~ 4.36(s, 2H), 5.28(s, 2H), 6.89(s, IH), 7.17(d, 

lH), 7.35(m, 2H), 7.41(s, IH), 7.50(s, lH), 7.65(m, lH), 7.69(m, 2H) 

F AB 239 (M+H), C1sH1..N20 (M) 

21-2) 1-(Naphthalen-2-yl)methyl-5-chloromethyl-lH-imidazole hydrochloride 

The ti.tie compound was obtained in a· yield of 8'1°/o according to 

the same procedure as Preparation 1-2) using the compound prepared in. 

Preparation 21-1). The product thus obtained was directly used in the 

next reaction without purification. · -

22: Synthesis -of 1-(2-(naphthalen-1-yl)ethyl]-S-
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chloromethyl-lH-imidazole hydrochloride 

· 22-1 J 1-[2•(Naphthalen~ l-yl)ethyl]-5-hydroxymethyl-lH-imidazole 

The title compound was obtained in a yield of 58% according to 

the same procedure as Preparation 1-1). except that dihydroxyacetone 

dimer and {naphthalen-1-yl)ethylamine were . used as starting materials. 
1H NMR(CDCh) 0 3.44(t, 2H), 4.23(t; 2H), 4.38(s, 2H), 6. 79(s, 

lH), 7.07(d, IH), 7.17(s, lH), 7.24(t, IH). 7.32-7.48(m, 2H), 7.62(d, IH), 

7.74(d, lH), 7.92(d, lH) 

FAB 253 (M+H), C1dl1~20 (M) 

22-2) 1 ·[2-(Naphthalen-1-yl)ethyl]-5-chloromethyl-lH-imidazole 

hydrochlo.ride 

The title compound was obtained in a yield of 87% according to 

the same procedure as Preparation 1-2) using the compound prepared in 

Preparation 22-1). The product thus obtained was directly used in the 

next reaction without purification. 

·Preparation 23: Synthesis of 1-(4-bromo)phenethyl-5-chloromethyl-lll 

-imidazole hydrochloride 

· .· .23-1) 1-( 4-Bromo )phenethyl-5-hydroxymethyl-lH-imidazole 

The title compound was. obtained in a yield of 72% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and· 4-bromophenethylamine were used as starting materials. 
1H NMR(CDCh) 0 2~94(t, .· 2H), 3.76(br, lH), 4.11 (t, 2H), 

4.37(s; 2H), .6.74(s, lH), 6.85(d, 2H),. 6.84(d, 2H), 7.l~(s, lH), 7.29(d, 

2H) · 

FAB 281 (M+H), C1:zHi~20Br(M) 

.· 23-2) 1'."( 4-Bromo )pheiiethyI .. 5-chloromethyl-lH-imidazole hydrochloride 

· The title compound was obtained in a yield of 91 % according to 
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the · s&"lle procedure as Preparation · 1-2) -using the compound prepared - in · 
· Preparation 23-1 ). The product thus -obtained was directly used in the 

next· -reaction without purification. -· · 

Preparation 24: Synthesis of 1-(4-fluoro)phenethyi-5-chloromethyl-lH 

-imidazole hydrochloride 

. 24-1) 1-(4-Fluoro)phenethyl-S-hydroxymethyl-IH-imidazole 

The title compound was obtained in a yield of 72% according to 

the same procedure as. Preparation 1-1) except that "Ciihydroxyacetone 

dimer and 4-fluorophenethylamine were tised as ·starting materials. 
1H NMR(CDCh) S 2.99(t, 2H), 3.76(br, lH), 4.15(t, 2H), 4.45(s, 

2H), 6.80-7.20(m, SH), 7.26(s, IH) 

FAB 221 (M+H), C1ili1~20F(M) 

24-2) 1-( 4-Fluoro )phenethyl-5-chloromethyl-lH-imidazole hydrochloride 

The title compound was obtained in a yield of 91% according to 

the same procedure as Preparation 1-2) using the compound prepared :in 
Preparation 24-1 ). The product thus obtained was directly used in the 

next reaction without purification. 

Preparation 25: Synthesis of 1-(4-methyl)phenethyl-S-chloromethyl-lH 

-imidazole hydrochloride 

25-1) 1-( 4-Methyl)phenethyl-5-hydroxymethyl-lH-imidazole 

The title compound was obtained in a }rield of 72% according to 

the same procedure ·.as Preparation 1-1) except that dihydroxyacetone 

dimer and 4-methylphenethylamine were used as starting materials. 

: ·
1ff NMR(CDCh) S 3.02(t, 2H), 2.99(t, 2H), 3.76(br, IH), 4.19(t, 

· 2H), 4.47(s, 2H), 6.83(s, lH), 6.94(d; 2H), 7.06(d, 2H), 7.28{s, lH) • -

. FAB 217 (M+H), C1:U116N20 {M) 
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25-2} 1-( 4-Methyl)pheneh'tyl-5-chlorometb.yJ~.lH-imidazole hydrochloride . 

Tb,e title c6mpound . was· "obtamed hi"- a Yield. of 9 i% according fo 
. . . . . . ... .. .. ... .. .. ···-- -··. - . 

the same pro~edure as . Preparation 1"'.2) using the compound prepared in 

Preparation 25 .. 1). The product thus obtained was directly used in the 

next reaction without purifipation. 

Preparation 26: Synthesis. of 1-(4-chloro)phenethyl-S-chloromethyl-lH 

-imidazole hydrochloride 

26-1) 1-( 4-Chloro )phenethyl-5-hydroxymethyl-lH-imidazole 

. The title compound; was· obtained in ~ yield of 73% according to 

the same procedure as Preparation 1-1) except that dihydroxyacetone 

dimer and 4-chlorophenethylamine. were used as starting materials. 
1H NMR(CDCh) 8 3.04(t, 2H), 4.18(t, 2H), 4.48(s, 2H), 6.79(s, 

IH), 6.96(d, 2H), 7.20-7.40(m, 3H) 

FAB 237 (M+H}, C1.if113N20CI(M) • 

. 26-2) 1-( 4-Chloro )phenethyl-5-chloromethyl-lH-imidazole hydrochloride 

The title compound was obtained in a _yield of 91% according to 

the sa:rne procedure as Preparation l-2} using the. _compound prepared in 

Preparation 26-1 ). . The product thus obtained was directly used in the 

next . reac~on without purification. . 

. P·reparation . 27:: Synthesis. of . .1-:-(2-(naphthalen-2-yl)ethyl]-5-

chloromethyl-lH-imidazole hydrochloride . 

· 2.7• l) r l-[2-(Napht1¢en-2-yl)ethyl]-S-hydroxymethyl-1H-imidazole 

The title coinporind wa.S. _obtained.in .a yield of 58~ ac~ording _to 

. the same· procedure as Preparatfon. l • l) ·except , that dihydroxyacetone 

dimer and 2-(naphthalen-2-yl)ethylamine were used as starting materials. 
1H NMR(GDCh) 8 3.22(t, 2H), 4.28(t, 2H), 4.48(s, 2H), 6.84(s, 
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· 1H), 7.J9(d;. lH), 7.24(d, 2f9,_ 7.~4(Il1;_2h); 7.52(s, 1H), 7.76(m, 3H) 

FAB _ 253 (M+H), C1~10N20 (M) 

27-2) I-[2-(Naphthalen-2-yl)ethyIJ..:s~chloromethyl-lH-~da.Zole 

hydrochloride 

· The title compound was obtained in a yield of 88% according to 

the . same procedure as Preparation 1-2) using the compotind prepared in 

Preparation 27-1). The product thus obtained was directly used in the 

next reaction without purification. 

Example 17: Synthesis of 3-[N-(2-methoxyethyl)-N-methyl}carbamoyl-1 

· ..:[1-(2-m ethoxy )phenethyl-IH-imidazol-5-yIJmethyl-~( naphthalen-1-yl)-

1H-pyrrole(l7) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2mt of ~ethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. To the mixture was added 63mg(2.2 mmol) of the 

compound prepared in· Preparation 15 and the whole mixture was stirred 

at room temperature for 2 hours.. The solvent was removed by 

distillation under reduced pressure and 3mt of water was added to the 

residue. The mixture wa.S then extracted twice with l'o:mt of ethyl 

acetate, dried over anhydrous sodimn sulfate, concentrated, and subjected 

. to silica gel column chromatography ( elueiit: dichloromethane/methanol= 

9515, v/v) to obtain 78mg(Yield 75%) of the title compound. 
1H NMR(CDCh) 8 2.39{s, 2H), 2.71(br, IH), 2.90(t, 2H), 

2.95-3.15(m, SH), 3.3l(br, IH), 3.52(br, IH), 3.76(s, 3H), 4.06(t, 2H), 

4.83(s, 2H), 6.68(s, IH), 6.75-6.95(m; 3H), . 7.23(s, IH), 7.25(s, IH), 
. .. 

7.2l(t, ·1H), 7.30- 7.48(m, 4H), 7~50(s, IH), 7~75(d, lH), 7.8l(d, IH), 

8.06(d, ifI) 
FAB · 523 (M+H), C~4<n (M) 
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···Example 18: Synthesis of. 1-[l-(2-.methoxy)phenethyl-lH-imidazol-5-

ylJmethyl-3-[4-.methylp_iperazin-1-ylJcarbonyJ-4-(naphthalen-1-yl)-lH­

pyrrole(l8) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved in 2mt of dimethylformam.ide, 26.4mg(0,66 mmol) of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. . To the mixture · was added 63mg(2.2 mmol) of the 

compound prepared in Preparation 15 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3 me of water was added to the 

residue. The mixture was then extracted twice with 1 Ome, of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrate~ and subjected 

to silica gel column chromatography ( eluent dichloromethane/methanol= 

9515, v/v) to obtain 75mg(Yield 70%) of the title compound. 
1H NMR(CDCh) 8 1.09(br, 2H), 1.70-2.IO(br+s, 5H), 2.85(t, 

.... 2H),_ 2.99 (br, 2H), 3.40(br, 2H), 3,76(s, 3H), 4.04(t, 2H), 4.85(s, 2H), 

6.69(~ lH), 6.80-6.92(m, 3H), 7.04(s, lH), 7.08(s, lH), 7.25(t, lH), . 

. 7.30(d, HI), 7.35- 7.50(m, 4H), 7.77{d, IH), 7.80(d, lH), 8.02(d, lH} 

FAB 534 (M+H), C33ffi4N°s0i (M) ·. 

Example 19: Synthesis of 3~[~-(2~methoxyethyl)..N-methyl]carbamoyl­

l-[l-( +metboxy )phenethyl-1H-imidazol-5•yl)methyl-4-(naphthalen-1-yl)-

1H-pyrrole(l9) 

. -
62mg(0.2 mmol} of the compoµnd prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) w~ added.· thereto at Q"C an~ .. then the mixture was stirred 

for 5 minutes... To the mixture was added 6~mg(2.2 mmol) of the 
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compound prepared iii Preparation 16 and t.lie whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 
distillation under reduced pressure and. 3mt of water was added to the 

residue. The mixture _was then extracted rnrice with lOm.e. of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatogr~phy ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 83mg(Yield 80%) of the title compound. 
1H NMR(CDCh) 8. 2.38(br, 2H), 2.72{t, 2H), 2.85-3.lS(m, 7H), 

3.3l{br, IH), 3.72(s, 3H}, 3.97(t, 2H), 4.78(s, 2H), 6.69(d, lH), 6,77 (d, 

2H), 6.85(d, 2H), 7.03(s, lH), 7.06(s, lH), 7.24-7.SO(m, 5H), 7.73(d, 

lH), 7.82(d, IH), 8.05(d, lH). 

FAB 523 (M+H), C32ffi4N4Q3 (M) 

Example 20: Synthesis of 1-[1-(4-methoxy)phenethyl-lH-imidazol-5-

yl]methyl-3-[4-methylpiperazin-1-yl)carbonyl-4-(naphthalen-1-yl)-lH­

pyrrole(20) 

. 62mg(0.2 rnmol) of the compound prepared in Preparation 8 was 

dissolved in zme of dimetbylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5. minutes. To the mixture was added 63mg(2.2 mmol) of the 

compound prepared in Preparation 16 and the whole mixture was stirred 

at room temperature for 2 hours. The. solvent was removed by 

distillation under reduced pressure and 3me, of water was added to the 

. residue. The mixture was then extracted twice with 1 Omt of ethyl 

acetate, dried over anhydrous sodium sulfate; concentrated, and subjected 

to silica gel column chromatography (eluent: dichloromethane/rnethanol= 

9515, v/v) to obtain 83mg(Yield 78%) of the title compound. 
1H NMR(CDCh) ~ _ 1.05(br, 2H), 1.70-2.lO(br+s, 4H), 2.24(br, 

lH}, 2.72(t, 2H), 2.89(br, 2H); 3.30(br, lH), 3.73(s, 3H), 3.98(t, 2H),. 
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4.79(s, . 2H),. 6.69(d, . lH), 6.76(d, 2H),· -6.86(d, 2H), 7,08(m.; 2H), 
... ····-····· . ·- -

· 7.30-7.50(m, _SH), 7.74(d, lH); 7.80(d, IH), 8.00(d, lH) 

FAB . 534 (M+H), C33HJsNs02 CM) 

Example 21: Synthesis of 1-[l-(2-fluor.o)phenethyl-lH-imidazol-5-yl] 

methyl-3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-

1H-pyrrole(21) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2rnt of dimethylformamide, 26.4mg(0.66 minol) of sodium 

hydride( 60%) was added thereto at 0 t and then the mixture was stirred 

for 5 minutes. To the mixture was added. 6lmg(2.2 mmol) of the 

compound prepared in Preparation 17 and the whole mixture was stirred 

at room· temperature . for 2 hours. The . solvent was removed by 

distillation under reduced pressure and 3me of water was added to the 

residue. The mixture was then extracted twice with lOme of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: . dichloromethane/met.lianol= 

95/5, v/v) to obtain 78mg(Yield 77%) of the title compound. 
1H NMR(CDCh) ~ 2.38(br, 2H), 2.70(br, lH), 2.8l(t, 2H), 

2.90~3.38(m, . 7H)~ 4.03(t; 2H), 4.~l(s, 2H), 6.71(d, 2HO, 6.92(m, lH), 

6;95-7.12(m, 4H), 7.19(m, lH), 7.30-7.65(m, 4H), 7.73(d, lH), · 7.80(d, 

lH), 8.0S(d, JH) 

FAB 511 .(M+H), C31H31N4Chf (M) 

Example 22: Synthesis of 1-[l._,(2-0uoro)phenethyl-lH-imidazol-5-yl} 

.. methyl-3-[4-methylpiperazin-1-yl)carbonyl-4-(napl,lthalen-1.:.y1)-1H-

. pyrrole(22) 

62mg(0.2 mmol) of the .cmnpo:und .prepared in Preparation 8 was 
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.... 'li.Ssolved· in ~mt· of dimethy!f.omi~id~, · ·26Amg(0;6~ mmol) of sodium 

hydride(60%) :was ~dded theretq at 0 °C . and then the mixtilie was stirred 

for 5 minutes. To the mixture was added 61mg(2;2 mmol) of the 

compound prepared in Preparation 17 and the whole mixture was stirred 

at room temperature for 2 homs. The solvent was removed by 

distillation under reduced pressure· and 3 m.e of water was added to the 

residue. The mixture was then extracted · twice with · 1 Om.e of ethyl 

· acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: clicbloromethane/methanol= 

9515, v/v) to obtain 78mg(Yield 75%) of the title compound. 
1H Nlv.IR(CDCh) ~ 1.04(br, 2H), 1.70..:2.lO(br+s, 5H), 2.Sl(m, 

. 2H), 3.90 (br, 2H), 3.32 (hr, 2H), 4.0S(t, 2H), 4.93(s, 2H), 6.72(d, lH), 

6.90(t, lH), 6.95-7.05(m, 2H), 7.lO(d, 2H), 7.20(m, lH), 7.25-7.SO(m, 

4H), 7.75(d, lH), 7.82(d, 2H), 8.00{d, lH) 

FAB 522 (M+H), C32lh~sOF {M) 

Example 23: Synthesis of 1-[l-(2-chloro)phenethyl-lH-imidazol-5-yI] 

methyl-3-(N-(2-methoxyethyl)~N-methyl]carbamoyl-4-(naphthalen-1-yl)-

1H-pyrrole(23) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2m.e of dimethylfonnamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at· O "C and then the mixture was stirred 

for 5 minutes. To the mixture was added 64mg(2.2 mmol) of the 

compound prepared in Preparation 18 and the whole mixture was stirred 

at toom temperature for 3 hours. The solvent was removed by 

distillation under reduced pressure and 3mt of water was added to the 

residue. The mixture was then extraeted twice with 1 Omt of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated~ and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 
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95/5,--v/v) -to- obtain 75mg(Yield 71%) cf the title. compound. 
-- I - -- -- - - I _- . - -- - - - - ., - - ~ H NMR(CDC13) 0 2.39(br, 2H), . ..:..7l(br, IH), 2.90-3.38(m, 9H), 

4.06(~ 2H), 4.87(s, 2H), 6.71(s, lH), 6.87(m, lH), 7.00-7.20(m, 4H), 

7.30-7.60(m, 6H), 7.73(d, lH}, 7.89(d, IH), 8.06(d, IH) 

F AB 527 (M+H), C31fia1N402Cl (M) 

Example 24: Synthesis· of 1~[1-(2;.chloro)phenethyl-lB-imidazol-5-ylJ 

methyl-3-[4-methylpiperazin-l-yl}carbonyl-4-(naphthalen-1~yl)-1H­

pyrrole(24) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

-dissolved in 2m.e of ~ethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added_ thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the mixtme was added 64mg(2.2 mmo1) of the 

compound prepared in Preparation 18 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by -

distillation under reduced pressure and 3me of water was added to the 

residue._ The miXture was then extracted twice with 1 Om.e of ethyl 

.acetate, dried over anhydrous- sodium sulfate, concentrated, and subjected 

to silica gel -column chromatography ( eluent: dichlorometh.ane/methanol= 

9515, v/v) to obtain 84mg(Yield 78%) of the title compound. 
1H- NMR(CDCh) 8 l.04(br, lH), 1.70-2.lO(br+s, SH), 2.35(br, 

IH), 2.92 (t+br,. 4H), 3.32(br, 2H), 4.08(t, 2H), 4.88(s, 2H), 6.7l(s, IH), 

6.87(m, IH); 7.09(m, 3H), 7.18(m, lH), 7.30-7.55(m, 6H), 7.75(d, lH), 

-7.81(d, lH), 8.0l(d, IH) 

-' F AB 538 (M+H), CDH3iNsOCl (M) 

Example 25: Synthesis of 1-(l-(3;.chloro )pbenethyl-lH-imidazol-5-yl] 

methyl-3-[N-(2~methoxyethyl)-N-methyl]carbanioyl-4-(naphthalen-l-yl)-

1H-pyrrole(25) 
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62ing(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2mt of dimethylfozmamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at O"(; and then the mixture was stirred 

for 5 minutes. To the mixture · was added 64mg(2.2 mmol) of the 

·compound prepared in Preparation 19 and the whole· mixture was stirred 

at room temperature for 2 hours. . The solvent was removed by 

distillation under reduced pressure and 3 m.e of water was added to the 

residue. The mixture was then extracted twice with lOmt of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to ·silica gel column chromatography ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 80mg(Yield 76%) of the title compound. 
1H NMR(CDCh) 8 2.37(br, 2H), 2.71(m, 3H), 2.90-3.20(m, 6H), 

3.30(br, lH), 3.99(t, 2H), 4.86(s, 2H), 6.69(d, lH), 6.8l(d, lH), 7.00(s, 

lH), 7.05- 7.20(m, SH), . 7.30-7.SO(m, 4H), 7.74(d, lH), 7.8l(d, IH), 

8.04(d, lH) 

. FAB 527 (M+H), C31fh1N402Cl (M) 

Example 26: Synthesis of 1-(l-(3-chloro)phenethyl-lH-imidazol-5-ylJ 

methyl-3-[4•methylpiperazin-1-yl]carbonyl-4-(naphthalen.:.1-yl)-1H­

pyrrole(26) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved in 2m.e of d:imetbylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at 0 "(; and then the mixture was stirred 

for ~5 minutes. To the mixture· wa5 added 64mg(2.2 mmol) o~ the 

compound prepared in Preparation 19 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure an(i 3 me of water was added to the 

residue. The mixture was then extracted twice with I Omt of ethyl 
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· acetate, d..'1ed over arihydrous sodium. sulfate, . concentrated, .and . subjected . 

to silica gel. coiumn chromat:ogr~phy ... <eluent: ·dichloromethane/me1:hanol::: 

9515, v/v) to obtain 85mg(Yield 79%) of the title compound. 
1H N'MR.(CDCh) ~ 1.05(br, 2H), 1.70-2. lO(br+s, SH), 2.69(t, 

2H), 2c90 (br, 2H), 3.32(br, 2H); 3.98(t, · 2H), 4.87(s, 2H), 6. 70(d, lH), 

6.79(d, IH). 6.98(s, ·· lH), 7.05-7.2Hm, 3H), 7.30-7.50(m, 6H), 7.74(d, 

lH), 7;82(d, lH), 7.99(d, lH) . 

F AB 538 (M+H), C32ffaiN'sOCI (¥) . 

Example 27: Synthesis of 3•[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-

(naphthalen-1-yl)-1-[l-(3-p benyl)propy~ 1H-imidazol-5-yI]methyl-1H­

pyrroJe(27) 

62mg(02 mmol) of .the compound. prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the . mixture was added 62mg(2.2 mmol) of the 

· . compound prepared in Preparation 20 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3.mt of water was added to the 

residue. The mixture was then extracted twice with 1 Onie of ethyl 

acetate,. dried over. anhydrous sodium s~ate, .. co~centrated, and subjected 

to silica gel colµmn .· chromatography (elU:~t:. dichloromethane/methanol= 

9515, v/v) to obtain 76mg(Yieid 75%) of the title compound. 
1H NMR.(CDCh) 0 l.9l{m, 2H), 2.24(t, 2H), 2.56(m, SH), 

2.90-3.07(m, 4H), .· 3.18(br, · lH), 4.03(t, 2H), 5.12(s, 2H), 6.57(s, lH), 

6,90-7.20(m .. SH), 7.21-7~52(m~ 3H» 7.66(d, lH), 7'.72(d, lH), 7.89(d, 

lH), 8.06(br, lH) ... 

. FAB 507 (M+H), C~4Ch. CM)· 
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-- E.xarnJ>le __ -~s: _ · Syl]thesis -of -- 3~[~~ethylpiperazin.:;1-yl]carbo:oyE-4-

naphth~len-1-:Yl)-1-[1-(3-pbe11yl)propyl-~f!.;~l11idazol.;S.:;ylJmethyJ-lH­

pyrrole(28) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved in 2me, of dimethylform.amide. 26.4mg(0.66 mmol} of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. To the - mixture was added 62mg(2.2 mmol) of the 

compound prepared in Preparation 20 and the whole mixtiJre was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3 mt of water was added to the 

residue. The mixture ·was then extracted twice with 1 Omt of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

95/5, v/v) to obtain 77mg(Yield 74%) of the title compound. 
1H NMR(CDCh) 8 1.0l(br, 2H), 2.80-2.0l(s+br+m, 6H),2.30(br, 

IH), 2.55 (t. 2H), 2.86(br, 2H), 3.30(br, 2H), 3.79(t. -2H), 5.00(s, 2H). 

6.58(s, lH), 7.00-7.20(m, -SH), 736(m;-- lH), 7.4l(m, 2H), 7.50(s, lH), 

7.74(d,- lH), 7.80(d, lH); 8.00(d, lH) 

F AB 518(M+H), C33ffisNsO (M) 

Example 29: Synthesis of 3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-

(iJaphthalen-1-yl)-1-[1-(naphthalen-2-yl)methyl-lH-imidazol-5-yl]methyJ-

1H-pyrrole(29) 

• f - 62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodium · 

hydride(60%) was added thereto at 0 "C and then the mixture was stirred 

for· 5 minutes. To the mixture was added 65mg(2.2 mmol) of the 

compound prepared in Preparation 21 · and ·the whole m.ixtute was stirred 
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at room. temperature for 2 .. hours. The __ solvent was removed by 

- -- - - - -- distillation Under reduced pressure- ancl 3me of water V.ras added to the 
............ 

residue. The mixture was then extracted twice with 1 Om.e of ethyl 

acetate, dried over _anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent:_ dic~oromethane/methanol= 

9515, v/v) to obtain SSmg(Yield 80%) of the title compound. 
1H NMR(CDCh) 8 2.36(br, 2H), 2.72(br, lH), 2.98(br, 3H), 

3.02(br, 2H), 3.31(br, IH), 3.73(b:r, IH), 5.IO(s, 2H), 5.47(s, 2H), 6.58(s, 

IH), 7.03(s, IH), 7.08(d, HI), -7.15{d, lH), 7.2l(s; lH), 7.34-7.53(m, 

7H), 7.60(s, lH), 7.70-7.83(m, 4H), 7.97(d, IH) 

FAB 529 (M+H), -C34fl3oN402 (M) 

Example -30: Synthesis of 3-(4-methylpiperazin-1-ylJcarbonyl-4-

(naphthalen-1-yl)-1-(1-naphthalen-2-yl)methyl-1 H-imidazol-5-yl]methyl-

1 H-pyrrole(30) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved in .2mt of ___ <funethylfo~ide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. To the mixture was added 65mg(2.2 mmol) of the 

compound prepared in Preparation_ 21 an~ the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3mt of water was added to the 

residue. The mixture was then extracted tv.rice with 1 ome of ethyl 

acetate, dried over anhydrous sodium ~ate, concentrated, and subjected 

- to ·silica gel column chro~atography ( eluent: dichloromethane/methanol= 

9515, y/v) to obtain 74mg(Yield 69%) of the title compound. 
1H NMR(CDCh) 8 0;98(br, 2H), 1.70-2.00(s+br, SH), 2.Sl(br, 

2H), 3.37 (br, lH), 4.88(s, 2H), S,.lO(s, 2H), . 6.57(s, lH), 7.02(s, lH), 

7.08(d, . IH» 7.16(d, I;H), 7.2l(s, lH); 7.3~7.52(m, 7H), 7.60(s, lH), 
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7.70-7.83(m, 4H), 7.97(d> lH) 

FAB 540(M+H), C3sH33NsO (M) 

Example 31: Synth~sis of 3.;[N-(2-methoxyethyl)-N-methyJ}carbamoyl-4-

(naphthalen-1-yl)-1-{1-[2-(naphthalen-1-yl)ethyl]-1H-imidazol-S-yl}methyl 

-1H.:.pyrrole(31) 

62mg(0.2 mmol). of the compound prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide. 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the mixture was· added 68mg(2.2 mmol) of the 

compound prepared in Preparation 22 and the whole mixture was stirred 

at room temperature for 2 ·hours. The solvent was removed by 

distillation under reduced pressure and 3me, of water was added to the 

residue. The mixture was ·then .extracted twice ·with l Ome, of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrate~ and subjected 

to silica gel colwnn chromatography ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 77mg(Yield 71%) of the tit!~ compound. 
1H NMR(CDCh) 8 2.34(br, 2H), 2.68(br, lH), 2.80-3.20(m, SH), 

3.23(t, 2H}, 3.29(br, 2H), 4.12(t, 2H), 4.45(s, 2H), 6.43(~ IH), 6.84(d, 

lH), 6.97 ·(m, 2H), 7.21-7.52(m, IOH), 7.72(d, lH), 7.78-7.85(m, 2H), 

8.01(~ lH) 

F AB 543 (M+H), C3sH3~4(h (M) 

Example 32: Synthesis of 3-(4-methylpiperazin-1-yl]carbonyl-4-

(naplithalen-1-yl)-l-{1-[2-(naphth~len-l-yl)ethyl]-lH-imidazol-5-yl} methyl· 

-1H-pyrrole(32) 

· 62mg(0.2 mm.al) of the compound prepared in Preparation 8 was 

dissolved in 2me of dim.ethylformamide, 26.4mg(0~66 nimol) of sodium 
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hydride( 60%) was added tht?reto at 0 'C and then the mixture was sti-rred 

for 5 minutes. To the mixture was added 68mg(2.2 rnmol) of the 

compound prepared in Preparation 22 and the whole mixture was stirred 

at. room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3rnt of water was added to the 

residue. The mixture was then extracted twice with 1 Ornt of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 83mg(Yield 75%) of the title compound. 
1H NMR(CDCh) 8 1.0l(br,. 2H), 1.70-2.00(br+s, 5H), 2.89(br, 

2H), 3.27 (~ 2H). 3.40(br, 2H), 4.16(t, 2H). 4.50(s, 2H), 6.45(d, lH), 

6.90(d, lH), 6.97(d, lH), 6.99(s, lH), 7.25-7.SS(m, 8H), 7.73-7.95(m, 

5H), 8.00(d, lH) 

FAB 554(M+H), C36HJsNsO (M) 

Example· 33: · Synthesis of 1-(1-(4-bromo)phenethyl-lH-imidazol-5-yl] 
methyl-3-[N-(2-methoxyethyl)-N-methyl)carbamoyl-4-(naphthalen-1-yl)-

1H-pyrrole(33) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2rnt of dimethylformamide, · 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was adde4 thereto at 0 "C and· then the mixture was stirred 

for 5 minutes. To the mixture was added 74mg(2.2 mmol) of the 

compound prepared in Preparation 23 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3mt of water was added to the 

residue. . The mixture.· was. then extracted twice with 1 ome of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 
to silica gel column chromatography ( eluent: dichloromethane/methanol= 
9515, v/v) to obtain 8~mg(Yield 77%) of the title compound. 
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- 1H NMR(CDCJj) -8 2.38(br, -3H), -2.67(t, -2H); 2;90-3.23(m, 7H), . .. . ·- - . - . . - . 

3.30(br;,_ lH)~ 3.97(t, 2H), _4.88(s, lH), 6.69(d, lH); _6.82.(d, 2H)~ 7.08(d,. 
2H), 7.27-7.53(m, 7H), 7:73(~ lH), 7.80(d, IH); 8.02(d, IH) 

F AB 571 (M+H), C31H31N40iBr (M) 

Exampie 34: Synthesis of 1-[1'."(~bromo)phenethyl.:iH-imidazol-5-yI] 
methyl-3-[4-methylpiperaziri-1-yl]carbonyl-4-(naphthalen-1;..yl)-lH-pyrrol 
e(34) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 
di~solved in 2m.e of dimethylformamide, 26.4mg(0.66 mmol) of sodium 
hydride( 60%) was -added thereto at 0 "C and then the mixture '\\ras stirred 
for 5 minutes. To the mixture was added 74mg(2.2 mmo1) of the 
compound prepared in Preparation 23 and the whole mixture· was stirred 
at room temperature for 2 hours. The solvent was removed by 
distillation under reduced pressure and 3m.e of water was added to the 
residue. The mixture was then extracted twice with lOmR, of ethyl 
acetate, dried- over anhydrous sodium sulfate, -concentrated, and subjected 
to silica gel column chromatography ( eluent: dicbloro:inethane/methanol= 
95/5, v/v) to obtain 82mg(Yield 70%) of the title compound. 

1H NMR(CDCh) 8 1.04(br, 2H), l.80.;.2~oo(br+s, 4H), 2.48(br, 
1H), 2.66 (t, 2H), 2.90(br, 2H), 3.3l(br, lH), 2.96(t; 2H), 4.88(s, 2H), 
6.70(s, lH), 6.82{d, 2H), 7.lO(d, 2H), 7.25-7.60(m, 7H), 7.75(d, lH), 
7.82(d, UI), 8.0l(d, lH) 

- . . FAB 582(M+H), C32lb2NsOBr. (M) . 

Example 35: Synthesis of -1-[l-(4-fluoro)phenethyl-lH-imidazoJ-5-yl] 
metliyJ-J.;.[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)­
lH-pyrrole(3S) 
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62mg(0.2 mmol) of,the- compound- -prepared in Preparation 6 wa5 
. - . ... . ... ·-· .. . . -·· .. .. . . .... 

dissolved in 2me. of dimethylformamide. 26.4nig(0,66 mmol) of sodium 

hydride(60%} was added thereto _at O"C and then the mixture was stirred 

for 5. minutes. To the mixture was added 60mg(2.2 mmol) of the 

compound prepared in· Preparation 24 and the whole mixture was stirred 

at room ·temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure -and 3me of water was added to the 

residue. The mh..1ure was .. then extracted twice with lOm.e of ethyl 

acetate, dried · over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dicbloromethane/methanol= 

9515, v/v) to obtain 77mg(Yield 76%) of the title compound. 
1H NMR(CDCh) 8 2.34(br, 3H), .2.70(t, 2H), 2.90-3.20(br, 6H), 

3.30(br, lH), 3.96(t, 2H), 4.86(s, lH), 6.68(d, III), 6.90(m, 4H), 7.05(s, 

IH), 7.09(s, lH), 7.25-7.52(m, SH), 7.73(d, lH), 8.05(d, lH) 

FAB 511 (M+H), C31ffi1N4(hF (M) 

Example 36: Synthesis. of 1-[1-( 4-tluoro)phenethyl-lH-imidazol-5-yl] 
· m ethyl-3-[ 4-methylpiperazin-1-yl]carbonyl-4-(naphthalen-1-yl)-1H­

pyrrole(36) 

64mg(0.2 mmol) of the compoun(i prepared in Preparation 8 was 

dissolved in 2me of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at 0 t and -then-· the mixture was stirred 

for 5 minutes. To the· mixture was added 60mg(2.2 lnmol) of the 

compound prepared in Preparation-· 24· . and, the whole mixture was stirred 

at room . temperature for 2 hours. The solvent was removed by 

. distillation under. reduced pressure . and 3mt of water was added to the 

residue. The mixture was then extracted twice with 1 Omt of ethyl 

acetate, dried over anhydrous sodium sulfate, con~entrated, and subjected 

to · silica gel column chromatography ( eluent: dichloromethane/methanol=· 
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· · ··· 9515, v/v) to obtain 78mg(Yield 75%) of the title compound. 
1H Nlv.ffi.(CDCb) 8 l.05(br, 2H), L 70·2,00(br+s, 4H), 225(br, 

· .. lH), 2.70 (t, · 2H), 2.90(br, 2H}, 3.30(br, 2H), 3.88(t, 2H), 4.87(s, 2H), 

6.69(s, lH), 6.90(m, 4H), 7.lO(m, 2H), 7.29(m, 2H), 7.35-7.SO(m, 3H), 

7.74(d, lH), 7.82(d, HI), 8.00(d,· lH} 

· F AB 522(M+H), CnH32NsOF (M) 

Example 37: Synthesis of 3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-1-

(1-( 4-methyl)phenethyl-lH-im idazol-~yl)methyl-4-(naphthalen~ 1-yl)-1H­

pyrrole(37) 

62mg(0.2 mmol) of the compound prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. To the mixture was added 60mg(2.2 mmol) of the 

compound prepared in Preparation 25 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

clisti1lation under reduced pressure and 3 m.e of water was added to the 

residue. The mixture was then extracted twice with lOmt of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

· · · · to silica gel column chromatography ( eluent: dicbloromethane/methanol= 

9515, v/v) to obtain 78mg(Yield 80%) of the title compound. 
1H NMR(CDCh) S 2.02(br, IH). 2.28(s, 3H), 2.38(br, 2H), 

2.70(br, IH), 2.75(t, 2H), 2.95-3.20(m, SH), 3.3l(br, IH),- 3.99(t, 2H), 

4.77(s~ 2H), 6.67(s, lH), 6.85(d, 2H); 7.06(m,- 4H), 7.25-7.SO(m, SH), 

·1.74Cd,' lH), 7.Sl(d, lH), 8.07(d, lH) 

F AB 507 (M+H), C3:zH;wN402 (M) · 

Example 38: Synthesis of l-(1-(4-m-ethyl)phenethyl-lH-imidazol->yl] 

methyl-3-[4-methylpiperazin-1-yl]carbonyl-4-(naphthalen~l-yl)-lH~ 
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p-yrrole{38) 

62mg(0.2 mm.ol) --of the compound prepared in Preparation 8 was 

dissolved in 2m.e of dimetb.ylformamide~ 26Amg(0.66 mmol) of sodium 

hydride( 60%) was added thereto at 0 "C and then the mixture was stirred 

for 5 minutes. To the mixture was added _ 60mg(2.2 mmol) of tlie 

compound prepared in- Preparation 25 8Ild the whole mixture was stirred 

at room temperature for 3 hours. The solvent was removed by _ 

distillation under reduced pressure and 3me of water was added to the 

residue. The mixture was then extracted twice with IO:me of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dicbloromethane/methanol= 

9515, v/v) to obtain 81mg(Yield 78%) of the title compound. 
1H NMR(CDCh) 8 1.07(br, IH), 1.70-2.IO(br+s, 6H), 2.28(s, 

3H), 2.75(t, 2H), 2.90(br, 2H), 3.33(br, 2H), 4.00(t, 2H), 4.78(s, 2H), 

6.72(s, lH), 6.86(m, 2H), 7.04-7.23(m, 4H), 7.25-7.60(m, 5H), 7.75(d, 

IH), 7.82(d, lH), 8.0l(d, lH) 

FAB 518 (M+H), C:nfusNsO (M) 

Example 39: Synthesis of_ 1-(1-(4-chloro)phenethyl-lH-imidazol-5-yl] 

m ethyl-3-[N-(2-metho-xyethyl)-N-methyl]ca~bamoyl-4-(naphthalen-l-yl)-

lH-pyrroJe(39) -_ _ , __ 

62mg(0.2 mmol). of _the compound prepared in Preparation 6 was 

dissolved in 2mt of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at- Ot and the~ the mixture was s~ed 

for 5 minutes. To the ~e- w~ added_ 64mg(2.2 mmol) of the 

compmmd prepared in Preparation -26 and the_ Y"hole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

_ distillation under reduced pressure and 3Jnt of water was added to the 
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residue. The· m.L..~e · was · then eJ..'i:tacted · twice with 1 om.e of ethyl -

acetate, diieci over anhydrous. sodium sulfate, concentrated, and subje_cted 

to silica gel column chromatography .( eluent: · dichloromethane/methanol= 

9515, v/v) to obtain 74mg(Yield 70%) of the title conipound; 
1H NMR(CDCh) 8 2.38(br, 2H), 2.70(t, · 2H), 2.90-3.20(m, 7H), 

3.30(br, lH), 3.97(t,2H), 4.88(s, 2H), 6.69(d, lH), 6.88(d, 2H), 7.04(s, 

IH), 7.09(s, lH), 7.19(d, IH), 7.24-7..SO(m, 5H); 7.75(d, lH), 7.81(d, 

iH), 8.02(d, lH) 

F AB 527 (M+H), C31H31N4(hCl (M) 

Example 40: Synthesis of 1-[1-( 4-chloro )phenethyl-1 H-imidazol-5-ylJ 

methyl]-3-[ 4-methylpiperazin-1-yl]carbonyl-4-(naphthalen-1-yl)-1H­

pyrrole( 40) 

62mg(0.2 mmol) of the compound prepared in Preparation 8 was 

dissolved in 2rnt of climethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at O"C and then the mixture was stirred 

for 5 minutes. To the mixture was added 64mg(2.2 mmol) ·of the 

compound prepared in Preparation 26 and the whole mixture was stirred 

at room temperature for 2 hours. The solvent was removed by 

distillation under reduced pressure and 3mt of water was -added to the 

residue. The mixture was then extracted twice with l ome of ethyl 

acetate, dried over anhydrous sodium sulfate, concentrated, and subjected 

to silica gel column chromatography ( eluent: dichloromethane/methanol= 

9515, v/v) to obtain 84mg(Yield 78%) of the title compound. 
r 1 · · 

H NMR(CDCh) 8 LOS(br, 2H), l.80(br, 2H), l.95(s, 3H), 

· 2.73(~ 2H), 2.93(br, 2H), 3.35(br, 2H), 4.00(t, 2H), 4.90(s, 2H), · 6.7l(d, 

IH), ·• 6.91(d, 2H), 7.13-7.60(~ 9H), 7.78(d, IH); 7~82(d, ·. lH), 8.0l(d, 

lH) 

FAB 538 (M+H), C:nlfaiNsOCl (M) 
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. ___ ~Xf:tmple 41: ~yn~h.esis of 3-[N-(2-n.i_ethG:xyethy!)~~-methylJcarbamoyl-4-

(naphthalen-l-yl)-l-{1-[2-(naphthalen-2-yl)ethyl)-lH-imidazol-5-yl}methyl 

-1H-pyrrole( 41) 

62mg(0.2 minol) of the compound prepared in -Preparation 6 was 

dissolved in 2mt -of dimethylformamide, 26.4mg(0.66 mmol) of sodium 

hydride(60%) was added thereto at 0 t and then the mixture was stirred 

for 5 minutes. To the ~- was added 67mg(2.2 mmol) of the 

compound prepared in Preparation 27 and the whole mixture was stirred 

at room temperature for 2 ·hours. - The solvent was removed by 

distillation under reduced pressure and 3m.e of water was added to the 

residue. The mixture was then extracted twice with 1 Om.e of ethyl 

acetate, dried over anhydrous sodium . sulfate, concentrated, and subjected 

to silica gel column chromatography (eluent: dichloromethane/methanol= 

9515, v/v) to obtain 79mg(Yield 71 %) of the title compolUld. 
1H NMR(CDCh) 8 2.96(br, lH), 2.39(br, 2H), 2.71(br, lH), 

2.80-3.15(m; 7H), 3.32(br, lH), 4.lO(t, :.ZH), 4.78(s, lH), 6.66(s, lH), 

7.09(m, 3H), 7.42(m, SH); 7.63(m, lH), .. 7.75(m, 3H), 7.82(d, lH), 

8.06(d, lH) 

_ F AB 543 (M+H); C3sfh4N402 (M) 

Example 42: Synthesis . of 3-[+methylpiperazin-1-yljcarbonyl-4-

(naphthalen-l-yl)-1-{1,.[2-(naphthalen-2-yl)ethyl}-lH-imidazol-S-yl}methyl 

-1H-pyrrole(42) 

62mg{0.2 ~ol) of th~ compC?~d prepared in Preparation 8 was 

dissolved in 2mt of dimethylfonnamide, 26.4mg(0.66 mmol) of sodium -

hydride(60%) ·was added thereto at Ot and then the mixture was stirred 

for 5 minutes. To the mixture was added 67mg(2.2 mmol) of the 



W099/28315 PCT/KR98/00377 

102 

··· ··· ·· compotind p:rei>ared in · Preparation 27 and the whole mixt.lire was stirred 

.. at room temperature for 2 hours. The solvent was removed by 

·distillation under reduced pressure and 3mt of water was added to the 

residue. The mixture was then extracted twice ·with I Omt of ethyl 

acetate, dried over anhydrous soq,ium sUifate, concentrated, and subjected 

to · silica gel column chromatography ( eluent dichloromethane/methanol= 

9515, v/v) to obtain 82mg(Yield 74%) of the title compound . 

. 
1H NMR(CDCh) 8 1.0S(br, 2H). · 1.70-2.00(s+br, 4H), 2 .. 34(br, 

IH), 2.90 (t, 2H}. 3.0l(br. 2H), 3.32(br. 2H), 4.08(t, 2H), 4.78(s, 2H). 

6.65(d, 2H), 7.IO(m, 3H), 7.21-7.42(m, 7H), 7.64(m. IH), 7.75(m, 3H), 

7.82{d, lH), 8.0l(d, lH) 

F AB 554(M+H), C36IfasNsO (M) 

Example 43: Synthesis of l.;.[1•(4-hydroxy)phenethyl-lH-imidazol-5-yl} 

methyl-3-[4-methylpiperazin-1-yl]carbonyl-4-(naphthalen-1;..yl)-lH-pyrrol 

e(43) 

53mg(0.1 mmol) of the· compound prepared in Example 20 was 

dissolved in 1 mt of dichloromethane, 75mg(0.3 mmol) of borontribromide 

(BBI'3) was added thereto, and the mixture was stirred for 3 hours. lmt 

of methanol was added to stop the reaction and the solverit was removed 

by distillation under reduced pressure. The residue was subjected to 

silica gel column chromatography( eluent dichloromethane/methanol=20/80, 

v/v) to obtain 26mg(Yield 50%) of the title compound. 
1H NMR(CDCh) 8 1.20(br, ~H), 1.80-2.0S(br+s, 4H), 2.65(t, 

2H),' 3.00-3.60(br, SH). 3.98(t, 2H), 4.88(s, 2H), 6.72(~ 5H), 7.09(s, 

lH), 7.14(<1, HI), 7.23(s, lH), 7.27(s, lH), 7.33(<1, lH), 7~40-7.53(m, 

3H), 7.77(d, IH), 7.82(d, lH), 7.93(d, lH) 

F AB 520(M+H), C32fu3~Ns (M) 
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.Preparation· 28: Synthesis of 4--chloromethyI-1-trityl-lH-imidazole 

·· hvdrochloride .. 

28-1). 4-Hydroxymethyl-l-trityl-IH-imidazole 

3 .99g(29 .6 mm.al) of hydroxym~..hy.limidazole hydrochloride was 

dissolved in a mixture of 30rnt of dimethylfonnamide and lOmt. 

triethylamine, and then. a solution of 9.35g(3~.5 mmol) of triphenyhnethyl 

chloride in 11 Om! of dimethylfonnamide was added slowly thereto. 

After 2 hours, 500mt of ice water was added to the reaction mixture to 

obtain a solid. This solid was recrystal.lized from dioxane to give 

8.82g(Yield 87%) of the title compound. 

m.p.: 227-229t 

28-2) 4-Chloromethyl-1-trityl-lH-imidazole hydrochloride 

1.50g(4.41 mmol) of the compound. prepared in Preparation 28-1) 
was dissolved in some of chloroform, 0.94mt{l3.2 mmol) of thionyl 

chloride was slowly added thereto at 0°c, and the mixture was stirred at 

room temperature for 2 hours. The organic solvent was removed under 
reduced pressure to give 1.66g(4.20 mmol, Yield 95%) of the title 

compound, which was directly used in the next reaction without 

purification. 

Preparation 29: Synthesis of 4-(5-ch_loromethyl-lH-imidazol-1-ylmethyl) 

.. benzonitrile hydrochloride 

2.9-1~ 4-Acetoxymethyl-1-trityl'.'.' lH-imidazole .. 

To lOOm.e of pyridine Were added S.00g(14.7 mmol) of the 

compound prepared in Prep~ation 28-D and l'.65g(l6.2 mmol) of acetic 
anhydride, and the mixture was stirred .at. .room . temperatme for 24 hours. 

The reaction solution was di$1ill~d ~~er reduced pressure to remove the 
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pyridine and then the residue was· dissolved in 200mt of ethyl acetate · ·· 
. ·····- ... 

and washed with I oome .. of aqueous . _sodium chlori~e solution. .. The 

organic solvent was eliminated by distillation lL'lder reduced· ·pressure and 

the residue was subjected to column chromatography ( eluent: 

clichloromethane/methanol='20/1, v/v) . to · give 5.22g(13.7 mmol, Yield 

93%) of the title compound. 
1 . . .. . . . 
H NMR(CDCh) 8 2.~l(s, 3H), 4.95(s, 2H), 6.88(s; lH), 7.08(s, 

5H), 7.27(s, lOH), 7.45 (s, lH) 

29-2) 4-( 4-Acetoxym.ethyl-l-1rityl-1H-imidazol-3-ylmethyl)benzonitrile bro­

mide 

5.00g(l3.l mmol) of the· compound prepared in Preparation 29-1) 

was dissolved in 20me of dichloromethane, 2.82g(14.4 mmol) of· 

4-cyanobenzyl bromide was added thereto, and the mixture was stirred at 

room temperature for 60 hours. The organic solvent was removed by 

distillation under reduced pressure and the residue was subjected to 

column chromatography(eluent: dichloromethane/methanol=5/l, v/v) to give 

5.3lg(9.17 mmol, Yield 700/o) of the title compound. 
1H NMR(CDCh + CDJOD) s 1.95(s, 3H), 4.95(s, 2H), 5.45(s, 

2H), 7.11- 7.40(m, 18H), 7.65(d, 2H), 8.2l(s, lH) 

29-3) 4-(5-Acetoxymethyl-lH-imidazol-l-yJmethyl)benzonitrile 

9.10g(15.7 mmol) of the compound prepared in Preparation 29-2) 

was _dissolved in soome of dicltloromethane, 6.06rnt(78.7 mmol) of 

trifluoroacetic acid and 12.5m.e(78.7 mm.ol) of triethylsilane were slow1y 

addea thereto at O "C, and the mixture was stirred at room temperature 

for 1 hour: The organic solvent was removed by distillation under 

reduced Pressure, and then the residue was adjusted to pH 1 O with 
saturated ~C03 aqueous solution and · extracted with 300me. of ethyl 

acetate. The organic solvent was removed by distillation under reduced 
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pressure an.d • the residue .. was .. subjecte_d to . column chromatography .. using 

. ethyl acetate as· im ehle:D.t fo give 3.60 g(14~l mri:iol, Yield 90%) of the 
title compound. 

1H NMR(CDCh) 8 . 1.90(s~ 3li), 4.97(s, 2H), 5.25(s, 2H), 7.14(d. 

2H), 7.21(d. lH), 7.67(s, IH), 7.7S(d, 2H) 

29-4) 4-( 5-Hydroxymetb.yl~ 1H-imidazol-l 7ylmethyl)benzonitrile 

. 4.20g(l6.5 mmol) of the. ·compound prepared in Preparation 29-3) 

was dissolved in 200m£, of methanol, 4.50g(32.9 mmol) of KiC03 was 

added thereto, and the mixture was stirred at room temperature for 20 

minutes. The organic solvent was. removed by distillation under 

reduced pressure at room temperature. The residue was then extracted 

with 300mt of ethyl acetate and the extract was subjected to column 

chromatography(eluent: dichloromethane/meth.anol=IO/l, v/v) to give 3.19g 

(15.0 mmol, Yield Ql%) of the title compound. 
1H NMR(CDCh + CD30D) 8 4.28(s. 2H), 5.18(s, 2H), 6.84(s, 

lH), 7.12(d, 2H), 7.42(s, lH), 7~5S(d, 2H) 

29-5) 4-( 5-Chloromethyl-lH-imidazol-1-ylmethyl)benzonitrile hydrochloride 

3.00g(l4.l · mmol) ·Of the compound prepared in Preparation 29-4) 

was dissolved in· 40rnt of chloroform, 5.02me(70.5 mmol) of thionyl 

chloride was added slowly thereto at 0 °C, and the mixture was stirred at 

room temperature for 2 hours. : . The Qrganic solvent was removed under 

reduced pressure to obtaj.µ. 3.50g(13.l. n;Unol. Yield 93%) of the title 

compound. This compound· was · <J.irectl.Y used in the next reaction 

without purification. 

Preparation . 30: Synthesis. of .. 4-(3-chloro-1-propenyl)-l:·trityl-lH­

imidazole 

' . 
i 

... 
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··· - ·· ·· · - ···· 30-1) -Methyl 3-{IH•imidazol-4-yl)acrylate 
.... _ . . . 

500mg(3.62 __ mmol) of 3-(1H.;iinidazol-4-y1)acrylic acid. was added 

to 20m~ of methanolic · HCl and · the mb...'tllre was stirred at room 

temperature for 1 O hours. The· solvent was removed ·under reduced 

pressure and ti.1ien 30m.e of clichloromethane. was added -~- the residue. 

The mixture was washed sequentially With saturated NaHCD3 solution, 

aqueous sodium chloride solution and -water. The organic layer was 

dried over anhydrous magnesium sulfate and concentrated to give 

510mg(3.35 mmol, Yield 93%) of the title compound. This compound 

was used directly in the next reaction without purification. 

30-2) Methyl 3-(1-trityl-lH-imidazol-4-yl)acrylate 

350mg(2.30 nunol) of the compound prepared in Preparation 30-1) 

and 705mg(2.53 mmol) of triphenylmethylchloride were dissolved in lOme. 
of dimethylformamide, and 350p.e(2.53 mmol) of triethylamine was added 

thereto. After 2 hours, 1 OO:me, of ice water was added to the reaction 

mixture to obtam a solid. This solid was filtered, washed with 
diethylether and hexane, and then dried to give 810mg(2.05 mmol, Yield 
87%) of the title compotmd. 

1H NMR(CDCh) 8 3.75(s, 3H), 6.35(d, lH), 7.05·7.SO(m, 18H) 

30·3) 1-(1-Trityl· 1H-imidazol-4-y1)propen-3-ol 

800mg(2.03 mmol) of the compound prepared in Preparation 30-2) 

was added to 20mt of dry dichloromethane. After the mixture was 

-cooled down to -78t;, 6.lm.e(IM solution . in hexane) of diisobutyl-

· · aluminum' hydride was added thereto. Temperature was raised slow:Jy 

to room temperature and then -2mt of water was added to the mixture to 

stop the reaction. 3mt of IN NaOH was added and then 2m.e of water 

was added, and the mixture was filtered through cellite.. The organic 

layer of the :filtrate was separated ·_ and combined with the 

.•· 
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dichloronieth.ane··extra.ct from the aqueous · layer. Tne mixture was dried 

over anhydrous magnesium sulfate. The organic solvent was removed 

under reduced· . pressure and the residue .was subjected to column 

.chromatography(eluent: dichloromethane/methanol=20/l, v/v) .. to give 671 

mg(l.83 mmol, Yield 90%) of the title compound. 
1H · NMR(CDCh) 0 4~25(s, 2H), 6.45(s, 2H), · 6. 78(s, lH), 

7.10-7.SO(m, 16H) 

30-4) 4-(3-Chloropropenyl)-l-trityl-lH-imidazole 

650mg(l.77 mmol) of the compound prepared in Preparation 30-3) 

was added to lOm.e of chloroform. 135µt(l.9 mmol) of tbionyl chloride 

was added theret<;> at 0 "C· and th; mixture was stirred at room 

temperature for 2 hours. . The organic so~vent '\llas removed by 

. distillation under reduced pressure and 1he residue was dissolved in 1 ome 
of ethyl acetate. The solution was washed with saturated NaHCD3 

aqueous solution · and the organic solvent . was distilled under reduced 

pressure to give 647mg(l.68 mmol, Yield 95%) of the title compound. 
1 . fl NMR(CDCb) -8 4.22(d, 2H), 6.40-6.SS(m, 2H), 6.Sl(s, lH), 

7.10-7.50 (~ 16H} 

Preparation 31: Synthesis of 5-chlorometbyl-1-methylimidazole hydro­
chloride 

31-1) 5-Hydroxymethyl-1-methylimidazole 

The title compound was· obtained-~- _a yield of 32% according to 

the procedure described in J.M.Dener, L-H Zhang, !f· Rapoport, J. Org. 

Chem., 1993, 58, 1159 using clihydrox:yacetone and methylamine 

hydrochloride as starting materials. 
1
H NMR(CDCh) 8 . 3.67(s, ::3H),. 4.58.(s, 2H), 5.37(brs, IH), 

6.76(s, lH), .7.32(s, lH) · 
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31-2) 5-Chloromethyl-1-methyliniidazole hyc1rochloride 

The title compound was obtained in a yield of 95% according to 

the same procedure as Preparation 28-2) except that the compound 

prepared in Preparation 31 ;..1} was used as a starting materiai. 

Preparation 32: Synthesis of 1-(4-bromobenzyl}-5-ehloromethyl-lH­

imidazole hydrochloride 

32-1) 1-( 4-Bromobenzyl)-5-hydroxymethyl-lH-imidazole 

The title compound was obtained· in a yield of 50% according to 

the procedure described in · J.M.Dener, L-H Zhang. H. Rapoport, J. Org. 

Chem.. 1993, 58, 1159 using dihydroxyacetone dimer and 4-bromobenzyl­

amine hydrochloride as starting materials. 
1H NMR (CDCh. + CD30D) 8 4.46(s, 2H), 5.26(s, 2H). 7.00(s, 

lH), 7.07(d, 2H), 7.SO(d, 2H), 7.65(s, lH} 

32-2) l ·{ 4-Bromobenzyl)-5-chloromethyl.:IH-imidazole hydrochloride 

The title compound was obtained in a yield of 96% according to · 

the same procedure as Preparation 28-2) except that the compound 

prepared in Preparation 32-1) was used as a starting material. The 

product thus obtained was directly used in the next reaction without 

· purification. 

Preparation 33: Synthesis of 5-chloromethyl-1-isobutylimidazole hydro­

chloride 

3 3-1) 5-Hyclroxymethyl.;. J-isobutylimidazole 

The title compound was obtained ·in a· yield of 45% according to 

the same procedure as Preparation 31-1) using dihydroxyacetone and 



W099/283JS PCT/KR98/00377 

109 

isobutylamine -hydrochloride -- ~s starting materi~s. -- --

1 H NMR(CDChi --8 o.90(d;- "6H)~ -- 1-.76(m, -- lH}, -3.62(d. 2:8). 

4.24(brs, lH), 4.60(s, 2H), 6.85(s, · lH), 7.45(s, IH) 

FAB .(M+H): 155 

33-2) 5-Chloromethyl-1-isobutylimidazole hydrochloride 

The title compound was obtained in a yield of 95% according to 

the same procedure as Preparation 28-2) except that t.1.e compound 

prepared in Preparation 33-1) was used as a starting material. 

Preparation 34: Synthesis of ,5-chloromethyl-1-cyclohexylmeth.ylimid­

azole hydrochloride 

34-1) 5-Hydroxymethyl-l-cyclohexy1m.ethylimidazole 

The title compound was obtained in a yield of 45% according to 

the same procedure as Preparation 31-1) using · dihydroxyacetone and 

cyclohexylmethylamine hydrochloride as starting materials. 
1H NMR(CDCh) 8 .0.94(m, 2H}, 1.16(m, 3H), 1.50-l.70(m, 6H), 

3.65(d, 2H), 4.24(brs, IH). 4.60(s, 2H}. 6.85{s, lH), 7.45(s, IH) 

FAB (M+H):" 195 

34-2) 5-Chloromethyl-I~cyclohexylmethyl~idazole hydrochloride 

The title compound was obtained in a yield of 95% according to 

the same procedure as Preparation 28-2) except that the compound 

prepared in Preparation 34-1) was used- as a starting material. 

- Preparation- 35: Synthesi~ of 5'.-chlor9methyl~l-pentyljmidazole hydro­

chloride- --

35-1) 5-Hydroxymethyl-I-pentylimidazole 
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---- -- - The -title compound was obtained -in a yield -of 50% according to 

the _ same proced~e as Prep~tion __ 31-1) using dihydroxyacetone and 

- pentylamine hydrochloride as starting materials. 
1H NJ\.1R(CDCh) 8 0.90(t, 3H), 1.08(brs, 2H); l.30(ni, 4H), 

l.45(m, 2H), 3.64(t, 2H), 4.24(brs, lH),- 4.60(s, 2H), 6.84(s, lH), 7.44(s, 

lH) 

F AB (M+H): 169 

3 5~2) 5-Chloromethyl-1-pentylimidazole hydrochloride 

The title compound was obtained in a yield of 90% according to 

the same procedure as Preparation 28-2) except that the compound 

prepared in Preparation 35-1) was used as a starting material. 

Preparation 36: Synthesis of 5-chloromethyl-1-octylimidazole hydro­

chloride 

3 6-1) 5-Hydroxymethyl-1-octylimidazole 

The title compound was obtained in a yield of 52% according to 

the same procedure as Preparation 31-1) using dihydroxyacetone and 

octylamine hydrochloride as starting materials. 
l -
H NMR(CDCh) 0 0.88(t, 3H), 1.18{brs, 2H), l.30(brs, IOH), 

l.42(m, 2H), 3.67(t, 2H), 4.23(brs, lH), 4.60(s, 2H), 6.84(s, lH), 7.44(s, 

lH) 

FAB {M+H): 211 

3 6-2) 5-Chloromethyl-1-octylimidazole hydrochloride -

The .title compound was ·obtained in a yield of 93o/o according to 

the same procedure as Preparation 28-2) except that the compound 

prepared in Preparation 36-1) was used as a· starting material. 
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·· · - - - -· ·· -Preparation - 37: Synthesis of -5-chloromethy~-l-decylimidazole hydro­

chloride 

_ . 37-1) 5-Hydtoxymethyl-1-d~cylimidazole 

The title compound \.Vas obtained in a yield of 52% according to 

the same procedure as Preparation 31-1) using dihydroxyacetone and 

decylamine hydrochloride as starting materials. 
1H NMR(CDCb) ·8 0;88(t, 3H), 1.04(brs, 2H), l.30(brs, 14H), 

1.42(m, 2H), 3.68(t, 2H), 4.23(brs, lH), 4.60(s, 2H), 6.84(s, lH), 7.44(s, 

lH) 

F AB (M+H): 2.39 

3 7-2) 5-Chloromethyl-1-decylimidazole hydrochloride 

The title compound was obtained in a yield of 93% according to 

the same procedure as Preparation 28-2) except that the ·compound 

prepared in Preparation 3 7-1) was used as a starting material. 

Preparation 38: Synthesis of 5-chloromethyl-1-(3-methyl)butylimidazole 

hydrochloride 

3 8-1) 5-Hydroxymethyl-1-(3-methyl)butylimidazole 

The title compound was obtained· in a yield of 52% according to 

the same· procedure as Preparation 31-1) using dihydroxyacetone and 

isoamylamine hy~ochloride as starting materials .. 
1H NMR(CDCh) 8 0.90(d, 6H), 1.32(m, 2H). 1.65(m, lH), 

3.61(t, 2H), 4.23(brs, lH), 4.60(s, 2H), 6.84(s, lH), 7.44(s, lH) 

FAB (M+H): 169 

3 8-2) 5-Chloromethyl-1-(3-methyl)butylimidazole hydrochloride 

The title compound was obtained in a yield of 93% according to 



~:.,. 

W099/28315 PCTJKR98/00377 

112 

the same procedure as Preparation 28-2) except that the compound 

prepared in Preparation 38-1) was used as a starting material. 

Preparation 39: Synthesis of 5-chloromethyl-1-(2-methoxy)ethylimida­

zole hydrochloride 

3 9-1) 5-Hydroxymethyl-1-(2-methoxy)ethylimidazole 

The title compound was obtained in a yield of 60% according to 

the same procedure as Preparation 31-1) using dihydroxyacetone and 

2-methoxyethylamine hydrochloride as starting materials. 
1H Nl\1R(CDCb) 8 338(s, 3H), 3.42(t, 2H), 3.65(t, 2H), 

4.23(brs, lH}, 4.60(s, 2H), 6.84(s, lH), 7 .44(s, lH) · 

F AB (M+H): 157 

39-2) 5-Cbloromethyl-1-(2-methoxy)ethylimidazole hydrochloride 

The title compound was obtained in a yield of 93% according to 

the same procedure as Preparation 28•2) except that the compound 

prepared in Preparation 39-1) was used as a starting material. 

Preparation 40: Synthesis of 5-chloromethyJ-1-(3-methoxy)propyJ­

imidazole hydrochloride 

· 40;.1) 5-Hydroxymethyl-1-(3-methoxy)propylimidazole 

The title compound was obtained in a yield of 61% according to 

the same procedme as Preparation 31-1) using d:ihydroxyacetone and 

3-methqxypropylamine hydrochloride as starting materials. 
1H NMR(CDCh) 0 1.72(m, 2H), 3.32(s, 3H), 3.46(t, 2H), 3.63(t, 

2H}; 4.23(brs, lH), 4.60(s, 2H), 6.84(s, lH), 7.44(s, lH) 

. · FAB (M+H): 171 
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40-2) 5-Chlorm;nethyl-1-(3-methoxy)propylimidazole hydrochloride_ --··· . 

. The title compound was ()btallied m a yield of -90% . accordmg -to -· - .. 

the same. procedure as· Preparation 28-2) except that the compound 

prepared. in Preparation 40-1) was used as a starting material. 

Preparation 41: Synthe$is of 5-chloromethyl-1-(3-e~hoxy)propylimid­

azole hydrochloride 

41-1) 5-Hydroxymethyl-1-(3-ethoxy}propylimidazole 

The title compound was obtained in a yield of 61% according to 

the same procedure as Preparation 31-1) using dihydroiyacetone and 

3-ethoxypropylamine hydrochloride as starting materials. 
1H NMR(CDCh) 8 1.20(t, 3H), 1. 72(m, 2H}, 3.SO(s, 4H), 3.63(~ 

2H), 4.23(brs,. lH), 4.60(s, 2H), 6.84(s, lH), 7.44(s, lH) 

FAB (M+H): 185 

41 ~2) 5-Chloromethyl-1-(3-ethoxy )propylimidazole hydrochloride 

The title compound was obtained in a yield of 90% according to 

the same procedure as Preparation 28-2) except that the compound 

prepared. in Preparation 41-1) w~ used as. a starting material. 

Preparation 42: Synthesis of 5-chlpromethyl-1-(3-isopropoxy)propyl­

. imidazole hydrochloride 

42-1) 5-Hydroxyin.ethyl-1-(3-isopropoxy)propylimidazole 

The title compound was obtained in a .yield of 61% according. to 

the same procedure as Prepaf8.1ion 31-1) 11siiig dihyd.roxyacetone _and 

3~isopropoxypropylam,ine hydrochloride as· s~ materials .. 
1H. NMR(CDCh) ~ 1.lS(d,. ·.6H), .1.71(~, 2H), 3.45-3.55(m, 3H), 

3.63(t, 2H), 4.23(brs, IH), 4.60(s, 2H), 6.84(s, IH), 7.44(s, lH) 
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· FAB (M+H): 199 ······ 

42-2) 5~Chloromethyi-I-(3-isopropo}::y)propylimidazole hydrochloride 

The title compound was obtained in a yield of 90% according to 

the same procedure as Preparati~n 28-2) except that the compound 
prepared in Preparation 42-1) was used as a starting material. 

Example 44: Synthesis of 1-(1H~imidazol-4-yl)methyl-4-(napbthalen-1-

yl)-3-(thiophen-2-yl)carbonyl-1II-pyrrole(44) 

44-1) 3-(Naphthalen-l-yl)-1-(thiophen-2-yl)-prop-2-en-1-one 

3.12g(2G mmol) of 1-naphthaldehyde and 2.52g(20 mmol) of 

2-acetylthiophene were dissolved in 20rnt of methanol and 800mg(20 
mmol) of sodium hydroxide was slowly added thereto. The mixture 
was reacted at room temperature for 8 hours and then the solid thus 
produced was filtered and dried. The filtrate was adjusted to pH 4-6 

· using 1N hydrochloric acid solution and extracted with ethyl acetate. 
The organic ·solvent was removed under reduced pressure and the residue 
was subjected to column chromatography(eluent: hexane/ethyl acetate=4/1, 

v/v) to give 4.23g(l6 mmol, Yield 80%) of the title compound together 
with the filtered solid. 

1 . . . . 
H NMR(CDCh) 8 7.13-7.31(m, 2H), 7.55-7.70(~ 3H), 7.70(d, 

IH), 7;85-7.90(~, 4H), 8.28(d, lH), 8.70(d, IH) 

.44-2) 4-(Naphthalen-l-yl)-3-(thiophen"'.'2-yl)carbonyl-lH-pyrrole . 

' . 2.64g(9.99 mriiol) of the compound prepared in Example 44-1) 

and 2.3Sg(l2.0 mmol) of tosylmethylisocyanide were dissolved in 30m.e 
of tetrahyd.rofuran. 1.35g(12.0 mmol) of ·potassium t-butoxide was slowly 
added thereto and the . mixture was ·refluxed for · 30· m:inutes. The 
solvent was removed under reduced pressure ·and then 15rnt of water and 
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· ·· · · -20mf -of -ethyl -acetate ·was -·added to the residue. The mixture was 

shaked thor()ughly and filtered to obtain the resulting solid. This solid 

was washed with cliethylether and dried to give 1.97 g(6.48 mmol, Yield 

65%) of the title compound. 
1H NMR(CDCh) 8 6.90(s, lH), 7.12(s, lH), 7.20-7.45(m, 4H), 

7.55(s, lH), 7.6l(s, lH), 7.70-8.00(m. 4H), 11.4(s, lH) 

44-3) 4-(Naphthalen-1-yl)-3-(thiophen-2-yl)carbonyl-1-(1-trityl~IH-imidazol-

4-yl)methyl-lH-pyrrole 

200mg(0.99 mmol) of the compound prepared in Example 44-2) 

was dissolved in s:me of d.imethylformamide, 95mg(4.0 mmol} of sodium 

hydride(50%) was added thereto at 0°c, and the mixture was stirred for 

5 minutes. 391mg(0.99 mmol) of the compound prepared in Preparation 

2S-2) was added to the reaction solution and stirred at room temperature 

for 5 hours. The solvent was removed by distillation under reduced 

pressure and the residue was extracted with ethyl acetate. The extract 

· was dried over anhydrous magnesium sulfate,. concentrated and subjected 

to column· chromatography(eluent: hexane/ethyl acetate=l/3, v/v) to give 

. 205mg(0.33 mmol, Yield 33%) of the title compound. 
1H NMR(CDCh) 8 . 5.02{s. 2H), 6.75(s, lH), 6.79(s, lH), 6.86(t 

lH), 7.10-7.52(m, 23H), 7.71(d, lH}, 7.78(d, lH), 7.89(d, IH) 

44-4) l-(IH-Imidazol-4-yl)methyl-4-(naphthalen~ 1-yl)-3-(thiophen-2-yl)carbo­

Iiyl-1 H-pyrrole 

· I 90mg(0.304 mmol) of the compound prepared in Example 44-3) 
. . . .. 

was., dissolved - in a .. solvent ·· mixture . of trifluoroacetic acid/dichloro­

metlµme(0.5m.e/O;Sme,) and the solution was. stirred at room .temperature 

for 2 hotirs; . The . organic solvent was r~?ved under reduced pressure. 

The .residue was dissolv~d .iii . lO:rnt . of ethyl acetate, washed with 

saturated Na2C03 · solution and water, dried over anhydrous magnesium 
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sulfate, - concentrated and subjected to colunm. chromatography( eluent: 
.. , . . 

ethyl acetate) to give 103m:g(0.269 mmol, Yield 88%) of the tide_ 

compound. 
1H J\lJv.[R(CDCh) 8 4.87(s, 2H), 6.55(s. IH);· 6.72(s, IH), 6.88(t, 

lH), 7.11-7.34(m, 7H), 7.50-7;67(m, 3H), 7.83(d, lH) 

FAB MS: 384(M+l) 

Examples 45 to 72: 

The compounds represented in the following Tables 2-1 to 2-3 

were obtained according to the similar ·procedure as Example 44. 

Table 2-1 

FAB 
COM.· 1H NMR(CDCh) 8 
NO. 

MS 

(M+I) 

45 
4.85(s,. 2H), 6.5l(s, IH), 6.67(s, IH), 7.06{s, lH), 7.14{s, IH), 

384 
7.21-7.32(m, 7H), 7.61-7.74(m, 3H), 7.82(d, lH) 

46 
4.95{s, 2H), 6.58(s, IH), 6.76(s, lH), 7.13-7.35{m, 9H), 7.61-

7.68(m, 4H), 7.91(d, IH) 
378 

47 
4.92(s, 2H), 6.61(s, lH), 6.70(s, lH), 7.02(d, 2H), 7.17-7.35(m,l 

456 
9H), 7.62(d, HI), 7.70(d, IH), 7.95(d, lH) 

48 
5.03(s, 2H), 6.76(s, Ul), 6.85(s, lH), 7.07(t, lH), 7:34-7.54(m, 

9H), 7.72-7.79(m, 3H), 7.94(d, · IH)· 
456 

49 
5.00(s, 2H}, 6.72(s, lH}, 6.77(s, lH), 7.21-7.38(m. 1 IH), 7.62 

456 
. (d, lH), 7.70(d, lH), 7.78(d,. lH) 

' 2.23(s, _ 3H), 5:02(s, 2H), 6.74-7JO(m, ·SH), 7.17~7.SO(m, ·SH), 
50 392 

7.65(d, lH), 7.71(d, HI), 7.86(d, IH) 
.. 

I 

51 
(CDCb+cD30D) 2.0S(s, _3H), 5.09(s, 2H), _ 6.84(s~ ·1H), 

392 
· 6.99:-7.0S(m, 8H), 7.23-7.36(m, 3H), 7.70(d, IH), 7.86(d, lH) 



-----l----------~ .......................... ~==-~----·~------------~-----~-.............. ~~-----· .. _ ... ,._ .. ___ _ 

W099/2831S PCT/KR98/00377 

117 

Table 2-2 

I FABl jCOM. . . 1H NMR(CDCh) 8 ·Ms· I I NO. 
. (M+l) I 

. I 

I 52 
2.21(s, 3H), 4.92(s, 2H), 6.62(s, lH), 6.83(s, IH), 7.14-7.35(m,1 

392 
SH), 7.61-7.73(m, SH), 7.88(d, IH) I 

I 

3.66(s, 3H), 5.04(s, 2H), 6.85(s, l_H), 6.82(d, lH), 6.90(m, lH), 
. . 

53 7.12-7.17{m, 2H)~ 7.26-7.36(m. 8H), 7.67(t, lH), 7.74(d, UI), 408 

7.93(d, lH) 

54 
,3.75(s, 3H), 5.02(s, 2H), 6.7l(m, 3H), 6.80(t, lH), 7.20-7.35(m, 

6II), 7.60-7.75(m, 4H), 7.91(d, IH) 
408 

55 
4.83(s, 2H), 6.51(s, lH), 6.63(s, HI), 6.85(m, lH), l 412 J 

I 

7,03-7.29(m, IOH), 7.61-7.69(m, 2H), 7.83(d, lH) I I 

l 

56 
S.Ol(s, 2H), 6.72(s, HI), 6.77(s, I~. 7.22-7.35{m, llH), 7.61-

412 I 7.80(m, 3H) 

5.1 
4.82(s, 2H), 6.63(s, IH), 6'.72(s, HI), 7.02-7.24{m, IOH), 756-

7.70(m, 3H) 
446 

58 
4.9l(s, 2H), 6.65(s, lH), 6~77(m, IH), 7.20-7.31(m, 7H), 

396 
7.6I(m, 3H), · 7.81(d, lH) I 

I ' 

59 
4.92(s~ 2H), 6.4S(m; lH), .. 6.71(m, 2H), 7.20-7.32(m~ 9H), 7.63- I 

414 . . . . . . . i 
7.77(m, 3H) i 

' 

60 
S.09(s, 2H), 6.80-7.20(m, 4H}, 7.15-7.35(m, 4H), 7.40(d, IH), 

403 
7.45-7.SO(m," 3H}, 7.60(m, UI), 7.65(d, · IH). 7.75(d, IH) ' 

l.87(s, 3H), 3.55(s, 2H), 5.07(s, 2H), 6.84(s, 2H), 7.08(d, 2H), 

61 7.28-7.48(m, 6H), 7.57(d, 2H), 7.63(t, lH), 7.71(d, lH), 7.90(d, 438 

lH) 
.. I I 

62 
2.03(s, 3H)~ 2.74{m, 2H); .-2.91(m, 2H), 5.00(s, 2H), 6.67(s, 

452 
f lH), 7.02(d, 2H), 7.14-7.43(m, llH), 7.72-7.89(m, 3H) 

63 
l.98(s, 3H), 2.7S(t, 2H), 3.90(t, 2H), 4.SS(s, 2H), 6.60-6.72(m, 

468 
4H), 7.11-7.45(m, '.9H), 7.68-7.82(m, 3H) 

' 

64 
2.0l(S;,:3H), 3.6l(s, 2H); 4;98(s, ;m), 6.6~(s, 2H), 6.74(m, 2H), 

438 
7.10-7.48(m, lOH), 7.71-7.SS(m_. 3H) '. I 
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·Table 2-3 

i FAB I COM. 
. ..... I 

... I 1H Nl\1R{CDCls) 8 MS .NO., 
(M+l) 

! . . i 
65 

,4.92(s, 2H), 6.62(s, IH), · 6.70(s, IH), 7.12-7.27(m, 14H), 7.53- i 454 
i 7.62(m, 4H), 7.8l(d, lH) · . I 

' . I l 
I i I 

66 
4.97(s, 2H), 6.87(d, HI),_ 7.15-7.46(m, 15H), 7.55-7.73(m, 4H), I 454 

I 7.86(m, lH) 

5.lO(s, 2H), 6.70(t, 2H), 6.80..;6.95_(m, 4H), 7.lS(t, lH), 

67 7.21-7.45(m, 7H), 7.SO(t, lH), 7.60(d, 2H}, 7.71(d~ lH), 7.75- 470 
! 17.so(m, 2H), 7.91(m, IH) 

l3.82(s, 2H), 4.95(s, 2H), 6.57(s, lH), 6.63(s, lH), 6.92(d, 2H), ' 68 468 i 
7.04(d, 2H), 7.20-7.32(m, lOH), 7.51-7.68(m, 4H),- 7.82(d, lH) ' i 

I I i 

4.82(s, 2H), 6.41(s, lH), 6.70(s, IH), 6.95(s, IH), 7.16-7.32(m, I I 

69 9H), 7.51(d, IH), 7.59(d, !H); 7.67(m, 3H), 7.90(d, lH), I 428 
I 8.0S(d, lH) 
l 

2.38(s, 3H), 3.65(s, 3H), 4.9l(s, 2H), 6.69(s, IH), 6.97(d, III), I I 
70 7.00(t, IH), 7.04(d, IH), 7.10-7.16(m, 3H), 7.19(d, lH), 7.34(s, l 395 I 

I 
lH), 7.42(s, UI), 7.57(d, lH), 7.67(s, 2H) 

I I I I 
I I .. ,0.61(~ 3H), 1.02(m, 2H), 1.25(11\, 2H), 231(m, IH), 2.47(m, 
! 
I 

! ! 7i IH), 5.0S(s, 2H), 6.57(s, IH), 6.63(s, IH), 6.80(d, IH). 6.87(s, i 502 I 

~ I j1H), 7.22-7.35(m, 7H), 7.61-7.72(m, 3H) i 
I 
I 

72 
3.71(d, IH), 3.85(d, IH), 4.85(s, 2H), 6.6l(s, lH), 6.73(d, IH), I 

536 I . . ' 
6.92-7.41(m, 14H), 7.62-7.73(m, 3H) i I 

Example 73: Synthesis . of 1-[1-( 4-cyanobenzyl)-lH-imidazol-5-yl]methyl-

4-(na.phthalen-1-yl)-3~thiophen~2-yl)carbonyl-1H-pyrroJe(73) 

. .. . . . 80mg(0.3 mmol) of ~e compo_und prepared in . Preparation 29-5) 

and 90mg(0.3 mmol) of the .~ompo~d prepared in Example 44-2) were 

dissolved in 2mt of dimethylformam.ide, 36mg of sodium hydride(60%) 

was added thereto, and the mixture was stirred for 2 hotirs. The solvent 
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.. was removed by distillation :under redu.ced pressure and the residue . was 

·subjected ·to coiumn. · chron;iatography(eluent:. dichloromethane/methanol= 

10/1, v/v) to give 83mg(0.17 mmol, Yield 56%} of t.h.e title compound. 
1
}_{ NMR(CDCh) 8 5.02(s, ~H), 5.08(s. lH),. 6.73(s, IH), 6.85(s, 

lH). 7.03(t. lH), 7.32-7.45(m, llH), 7.63(s, lH), 7.75(d. lH), 7.82(d, 

lH). 8.02 (d, lH) 

FAB MS : 499 (M+l) 

Example 74 tll.Al 77: 

The compounds represented . in the follo\\ri.ng Table 3 were 

obtained according to the similar procedure as Example 73. 

Table 3 

FAB COM. 1H NMR(CDCh) a 
NO. 

MS 

(M+l) 

74 
4.82(s. 2H), 5.12(s, IH), 6.30(s, IH), 6.4l{s, IH), 6.77.:.7.0S(m, 

499 12H), 7.3l-7.46(in, 3H), 7.68(d, IH) 

75 
5.00(s, 2H), 5.0S(s, 2H), 6.76(s, lH), 6.82(s, HI), 7.23-7.40{m, 

493 12H), 7.63(d, 2H), 7.72(d, IH),. 7.90(d, IH) 

76 
5.02(s, 2H), 5.08(s, 2H), 6.65(s, IH), 6:78(s, IH), 6.98{t, IH), 

571 7.23-7.42(m, 12H), 7.65-7.73(m, 3H), 7.82(d, lH) 

77 
5.0J(s, 2H), 5.lO(s, 2H), 6.78(s, IH), 6.87(s, IH), 7.32-7.45(m, 

571 12H), 7.74(d, 3H), 7.8l(d, IH), 7.88(d, IH) 

Exa~ple · 78: Synthesis . of· 3;.;.( 4-fluoro~enioyl~ 1:(1-methyl-1H-imidazol-

4-yl)inethyl-4-(naphthalen• l•yl)-1H;.pyrrole(7S) · 

The title compound was obtained in a yield of 75% according to 
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· the same procedure as Example 44~3) except that 3-( 4-fluorobenzoyl)-

4-(naphthalen-1-yl)-IH-pyrrole and the compound prepared in Preparation 

31~2) were used. 
1H NMR(CDCi3) 8 3.42(s, 3H), 5.0l(s. 2H), 6.73(m, 3H), 7.J l(s, 

lH), 7.24-7.57(m, 8H), 7.67-7.75(m, 2H) 

FAB MS (M+l): 410 · 

Example 79: Synthesis of 1-(1-methyl-lH-imidazol-4-yl)methyl-4-

(naphthalen-1-yl)-3-( 4-phenoxybenzoyl)-1H-pyrrole(79) 

The title compound was obtained in a yield of 70% according to 

the same procedure as Example 44-3) except that 4-(naphthalen-l-yl)-

3-(4-phenoxybenzoyl)-lH-pyrrole and the ·compound prepared in 

Preparation 31-2) were used. 
1H NMR(CDCh) 8 3.52(s, 3H), 5.12(s, 2H), 6.63(d, 2H), 6.76(d, 

IH), 6.85(d, 2H), 7.12(t, IH). 7.20(s, lH), 7.28-7.40(m, 7H), 7.51(d, 2H), 

7.68(d, 2H), 7.74(d, IH), 7.83(d, lH) 

FAB MS (M+l): 484 

Example 80: Synthesis of (S)-1-(lH-imidazol-4-yl)methyl-3-[N-(1-

methoxycarbonyl-3-methylthio)propyl]carbamoyl-4-(naphthalen-1-yl)-1H­

pyrrole(80) 

80-1) Ethyl 3-(naphtbalen-1-yl)acrylate 

22.4g(0.10 mol) of triethylphosphonoaceta.te was dissolved in 500 

me 6f tetrahydrofuran and 12,.4g(l. I· mol) of potassium t-butoxide was 

. slowly added thereto. To this solution was slowly added 15.6g(0.10 

mol) of · 1-naphtaldehyde dissolved in 20mt of tetrahydrofuran and the 

mixture was stirred. for 8 holll'S. · The organic solvent was removed by 

distillation under reduced pressure.· The residue was dissolved in ethyl 
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acetate, washed twice with water, dried over anhydrous .. magnesium 
. . ·-

sulfate, concentrated and subjected to - coh,1m.n chromatography( eluent: 

hexane/ethyl aceta.te=95/5, v/v) · to give 20.3g(0.090 mol, Yield 90%) of 

the title compound. 
1H NMR(CDCh) 8 L42(t, 3H), 4.30(q, 2H), 6.50(d, lH), 

7.40-7.60(m, 3H), 7.73(d, lH), 7.82(m, 2H), _8.ZO(d, lH). -8.50(d, IH) 

80-2) · · 3-Ethoxycarbonyl-4-(naphthalen-1-yl}-lH-pyrrole 

500mg(l.89 mmol) of ethyl 3-(naphthalen-l-yl)acrylate prepared in 

Example 80-1) ·and 368mg(l.89 riunol) of tosylmethylisocyanide were 

dissolved in IOme of tetrahydrofuran. 255mg(2.27 mmol) of potassium 

t-butoxide dissolved in tetrahydrofuran(lOmt) was slowly added thereto 

and the mixture was refluxed for 30 minutes. 1 Om.e of water was added 

to the reaction solution to stop the reaction and the solvent was removed 

under reduced pressure. The residue was extracted with diethylether, 

washed with aqueous sodium chloride solution and dried over anhydrous 

magnesium sulfate. The solvent was removed under reduced pressure 

and the residue was subjected to column chromatography( eluent: ethyl 

acetate/hexane=l/3, v/v) to give 385mg(l.45 mmol, Yield 77%) of the 

title -compound. 
1H NMR(CDCh) O' ·· 0.86(t, 3H), ,_ 4.02(q, 2H), 6.8l{s, lH), 

7.48-7.61(m~ 5H), 7.90-7.97(m., 3H), 8.92(s, lH) 

-80-3) 3-Ethoxycarbonyl-l-(lH-imidazol-4-yl)niethyl-4-(naphthalen-l-yl)-IH­

pyrrole 

' The titl~ compound was -obtained in. a yield of 39% by applying 

the procedure described · -in Examples.. 44-3) and 44-4) from the 

compounds prepared in. Example 80;.2} and Preparation 28-2). 
1H NMR(CDCh). 8 1.U(t; 3H), 4~20(q~· 2H), 5.0S(s, 2H), 6.78(s, 

IH), 6.89(s, JH), 7.38-7.49(m, 6H), 7.85-7.97(:m, 3H) 
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~0-4)_ 3-Hydroxycarb_onyJ-l-(lJ:I-imi~l-4-yl)methyl-4-(naphthalen-1-yl)-lH 

-pyrrole 

220mg(0.64 :mmol) of the compound prepared in Example 80-3) 

was dissolved in Smt of 50% ethanol, 216mg(3.8 mmol) of potassium 

·hydroxide was added dropwise thereto, -and the inixture was refluxed for 

7 hours. The reaction solution was cooled down to room temperature, 

adjusted to pH 4-5, extracted with ethyl acetate and dried over 

anhydrous sodium sulfate. The solvent therein was removed under 

reduced pressure to -give 162mg(0.51 mmol, Yield 80%) of the title 

compound. This compound was directly used in the next reaction 

without purification. 
1H NMR(CD30D + CDCh) 8 5.0l(s, 2H), -6.82(s, lH), 6.87(s, 

lH), 7.42- 7.70(m, 7H), 7.82-7.89(m, 3H) 

80-5) (S)-1-(lH-Imidazol-4-yl)methyl-3-[N-(I-methoxycarbonyl-3-methylthio 

)propyl]carbamoyl-4-(naphthalen-1-yl)-lH-pyrrole 

200mg(0.60 mmol) of the compound prepared in Example 80-4) -

was dissolved in 2mR. of dimethylformamide, and then 150mg(O. 78 mmol) 

of EDC and 105mg(0.78 mmol) of HOBT were added thereto. The 

resulting mixture was stirred at 0 "C for 5 minutes. To the reaction 

solution was added 120mg(0.60 mmol) of lrmethionine methylester, which 

was then stirred at room temperature for 5 hours. The solvent was 

removed under reduced pressure and then 1 Orne of saturated NaHC03 

solution was added to the residue. The resulting solution was extracted 

with' ethyl acetate, washed with aqueous sodium chloride solution and 

water, dried -- over anhydrous sodium . sulfate and . concentrated. The 

residue was subject to column chromatography( eluent dichloromethane/ 

methanol=20/I, v/v) to give 104mg(0.225 mmol, Yield 37%) of the title 

compound. 
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·
1H NMR(CDCh) o· ··· -L2l(m,- -1H), 1.55(m, -3H), 1.80(s, 3H), 

3A2(s: 3H),. 4.43(m, IH), 5.0S(s, ·2H), 5.60(d, IH), 6.7l(s, lH), 6.95(s, 
. - .. -··· 

lH), 7.21~7A5(m;· Ttl), 7.75-7.87(m, 3H) 

FAB MS : 463 (M+l) 

Example . 81: Synthesis of (S)-3-[N-(1-hydroxycarbonyl-3-methylthio) 

propyl]carbamoyl-1-(lH-imidazol-4-yl)methyl-4-(naphthalen-1-yl)-lH-pyr 

role(81) 

70mg(0.15 mmol) of the compound prepared in Example 80-5) 

was dissolved in 2m.e of a solvent mixture of tetrahydrofuran/ 

methanol/water(3/2/1, v/v/v), lOnig(0.18 mmol) of lithium hydroxide was 

added thereto, and the· mixture was stirred at room temperature for 4 

hours. The. solvent· was removed under reduced pressure to give 

68mg(0.15 mmol;. Yield 99.7%) of the lithium salt of the title compound. · 
1H NMR(CD30D + CDCh) 0 1.25(rn., lH), 1.49(m, 3H), 1.85(s, 

3H), 4.41 (m, lH), 5.ll(s, 2H), 5.58(d, lH), 6.70(s, IH), 6.89(s, lH), 

7.15-7.38(m, 7H), 7.76-7.Sl(m., 3H). 

FAB MS : 449 (M+l} 

Examples 82 to 98: 

The compounds. represented in the following Tables 4-1 and 4-2 

were obtained according to the s:iniilar procedure as Example 80. 
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··Table 4-1 

I i ·1 FAB I 
, COM .I . JH NMR(CDCb) 8 MS 

N0.1 l(M+l) 
I . . 

82 
15.02(s, 2H), 6.69(d, 2H), 6.77(s, lH), 6.92-7.l&(m, 5H), 7.40-

393 
17.58(m, 6H). 7.75;_7.87(rn, 4H) 

i----i--i. -- . ------+-----! . . . . . . I j4.06(d, 2H), 5.0l(s, 2H), 5.57(t, IH), 6.46(d, IH), 6.71(s, IH), 

83 16.83(s, IH), 6.92-7.0S(m, 3H), 7.42-7.SS(m, 7H), 7.74-7.Sl(m, 407 

__ .. -1-13_H_) ---------------.---_____, 
lo.45(brs, 2H), l.22(brs, 4H), 2.9S(brs, 2H), 3.37(brs, 2H), 
I 

84 ,5.04(s, 2H), 6.65(s, Hi), 6.92(s, IH), 7.08(s, IH), 7.3l-7.45(m, 385 
!6H), 7.72(d, IH}, 7.82(d, IH), 8.12 (d, lH) 
I 
! 

1

2.32(brs, 2H), 2.22(brs, 2H), · 3.23(brs, 2H), 3.65(brs, 2H), 

85 
1
5 .06(s, 2H), 6. 72(s, lH), 6.95(s, lH), 7.12(s, lH), 7.31- 387 

j7.48(m, 6H)~ 7.8l(d, lH), 7.85(d, HI), 8.1 l(d, IH) 

l.4l(brs, 2H), 2.86-3.25(m, 6H), 4.97(s, 2H), 6.68(s, lH), 

86 6.85(s, IH), 7.06(s, HI), 7.21-7.35(m, 6H), 7.72(d, lH), 7.78(d, 

. 87 

I 

llH), 7.95(d, IH) 
I 

,2.04(brs, 4H), 3.62(brs, 4H), 5.03(s, 2H), 6.91(d, 2H), 7.22-
j7.48(m, 7H), 7.81-7.88(rn, 2H), 8.02(m, IH) 
i . 
i ! 
!L46(brs, 2H), 2.2l(brs, 2H), 3.14(brs, 4H), 5.1 l(s, 2H). 6.881 

88 (s, lH}, 7.02(.s, IH), 7.ll(s, lH), 7.32-7.Sl(m, SH), 7.62(s,I 
lH), 7.72-7.SO(m, 2H), 8.0S(d, lH) 

j(CDCh + CDJOD) 2.0S(s, 3H), 3.33(brs, SH), 5.13(s, 2H), 
I 

403 

435 

386 

89 j6.90(s, IH), 7.06(s, Hi), 7.2I(s, IH), 7.30-7.SS(rn, 4H), 7.64(s, 
- l1H), 7.Sl(s, IH), 7.88(d, IH), 8.06(d, IH) . . . 

I 
400 I 

I 

1

2.62(brs, 2H), 3.15(brs, _2H), 3.86(brs, lH), 4.35(brs, lH).
1 

90 5.06(s, 2H), 6.83(s, lH), 6.90(s, lH), 7.15-7.60(m, 6H), 7.73(d, 

IH), 7.82(d, lH), 8.06(d, lH) 

I 
I 

I 
389 I 

I 
I p.22(m, IH), 0.63(m, lH), 0.83(m, lH), l.24(m, IH), 2.61(brs,: 

!2H)~ 3.24(brs, 2H), 3.65(brs, Hi), 4.94(s, 2H), · 6.7l(s; lH), 
91 ; . 401 

~6.84(s, IH), 6.94(s, IH), 7.24-7.42(m, 6H), 7.62-7.70(m, 2H),, 

j7:94(d, IH) ! 
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Table 4-2 

IC°MI FAB I 

I 1H NMR(CDChJ 8 MS 
NO. 

. (M+l) • I 

l.37(brs, 2H), 1.96(brs, 2H), 3.52(brs, 4H), 5.21(s, 2H), 7.08(s, 
92 IH), 7.20(s, Ui), 7.37(s, IH), 7.54(m, SH), 7.70(s. IH), 399 

7.94(in, 2H), 8.23(d, IH) ! 
' 2.12(brs, 2H); 3.02{bts, 2H), 4.98(s, 2H), 5.24(m, IH), 6.82(s, 

93 lH), 7.03(s, lH), 7.20-7.34(m, 6H), 7,62-7.7l(in, 3H), 7.93(d, 361 i 
i 

IH) 
-

2.24(brs, 2H), 3.04(brs, 4H), 3.ll(s, 3H), 5.03(s, 2H), 6.77(s, 
94 IH), 6.89(s, lH), 7.14-7.3 l(m, 6H), · 7.56-7.63(m, 3H), 7.87{d, 375 

iH) 
i 

2.51(m, 2H), 3.lO(s, 3H}, 3.21(m, 2H), 3.47(s, 3H), 5.0S(s, I 
95 2H), 6.68(s, IH), 7.05-7.48(m, 7H), 7.74-7.85(m, 2H), 8.09(d, 389 

lH) 

2.58-3.SO(brs, SH), 5.16(s, 2H), 6.98{d. IH), 7.08(s, lH), 
96 7.20-7.27(m, 2H), 7.47(t, IH), 7.67(s, HI), 7.7l(t, lH}, 8.08(d, 388 

lH), 8.15(d, lH), 8.80(d, IH) 
----·-----· 

3.40(m, 4H), 3. 70:4.45(brs, SH), 3.ll{s, 3H), 5.18(s, 2H), 
97 6.98(d, lH), 7.12(s, HI), 7.17-7.22(m. 2H), 7.2S(d, lH), 7.30(d, 413 

lH}, 7.3S(t, lH), 7.62(d, lH), 7.90(s, lH) 

(CD30D) 3.86(s, 2H), 4.83{s, 2H), 5.58(t, lH), 6.37(d, lH). 
98 6.52(s, 2H), 6.81(s, lH), 7.05-7.35(m, 9H), 7.5l(d, · lH), 7.54(d, 432. 

IH), 7.58(d, lH) 

Example . 99: Synthesis · of 1-(1-methyl-lH-imidazol->yl)metbyl-3-

. (morpholin-4-yl)carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(99) 

.r . 

To the compound prepared in Example 85 was introduced trityl 

protecting group according to the same procedure as Preparation 28-1). 

and then the title comp_ound .. w~s obtaine,4 .. in a yield of 55% by applying 
the . proce4ures . described .. in. PreparatiPD; 29-2) and 29-3) using 
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methyliodide. · -· · --· - · 
1H NMR(CDC~) 0 2.80-3A5(m, 8?), 3.58(s, 3H), 5:19(s, _2H), 

6.75(d, IH), 7.18(d, IH), 7.2l(s, lH), 7.35(d, IH), 7.40-7.SO(m, 3h), 

7.72(d, lH), 8.03(d, 1H) 

FAB MS : 401 (M+l) 

Example 100: Synthesis of {S)-1-(1-(4-cyanobenzyl)-lH-imidazoI-5-yl] 

m ethyl-3-.[N-(1-methoxycarbonyl-3-methylthio )propyl]carbamoyl-4-( naph t 

halen-1-yl)-lH-pyrrole(l 00) 

100-1) 1-[1-(4-Cyanobenzyl)-lH-imidazol-5-ylmetb.yl]-3-hyd.roh.'YCarbonyl-4-

(naphthalen-1-yl)-lH-pyxwle . 

· The title compound was obtained · in a yield of 75% from the 

compounds prepared in Example 80-2) and Preparation 29-5) by 

sequentially applying the procedures of Example 73 and Example 80-4). 
1H NMR(CDCh + CD3QD) 0 5.02(s, 2H), 5. lO(s, 2H), 6. 76(s, 

lH). 7.07(m, 2H), 7.25-7.82(m, 12H) 

· 100-2) (S)-1-[ 1-( 4-Cyanobenzyl)-IH-imidazol-5-yl]methyl-3-[N~( 1-methoxy­

. · carbonyl-3-methylthio )propyl]carbamoyl-4-(naphthalen-1-yl)- lH-pyrrole 

The title compound was obtained in a yield of 35% according to 

. the same ·procedure as Example 80-5) except that the compound prepared 

in Example 100-1) was used. 
1H NMR(CDCl3) 8 _ l.85(s:. 3H), 2.04(m, IH), 2.13(m, IH), 

2.42(t, 2H), 3.6l(s, 3H), 4.83(m, iH), 5.02{s, 2H), 5.ll(s, 2H), 6.63(s, 

IH),' 7.0l(d, 2H), 7.13(d, lH),- 7.22-7.43(m, 7H), 7.65-7.92(m, 4H) 

FAB MS : 578 (M+l) 

. ·Examp"le ·· 101: Synthesis of (S)-l-[1-(4.;cyanobenzyl).;lH-imidazol.;5-yl) 

methyl-3-[N-(1-hydroxycarbonyl-3-methyltbio)propyl}carbamoyl-4-(napht 
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.. - halen•l-yl)-IH-pyrrole(101) 

...... ······ 

Lithium salt qf the title compound was obtained m a yield of 

· 96% according to the similar procedure as Example 81 from the 

compound prepared in Example 100-2). 
l ·. . 
H NMR(CDCh + CD30D) (J L82(s, 3H), 2.00(m, lH), 2.ll(m, 

lH), 2.36(t, 2H), 4.82(m, IH), · 4.89(s, 2H), 5.02(s, 2H), 6.49(s, lH), 

6.88(d, 2H), 7.ll(d, IR), 7.17-7.32(m, 7H), 7.62-7.83(m, 4H) 

FAB MS : 564(M+l) 

Examples 102 and 103: 

The compounds represented m the following Table 5 were 

- obtained according to the similar procedure as Examples 100 and 10 I. 

Table 5 

FAB 
COM. 1H NMR MS 
NO. -···- -- - . - -- 8_ . ...... 

(M+l) 
(CDCh) 0.67(d, 3H), 0.78(d, 3H). 0.82(m. IH), 0.90(m, lH), 

102 
1.lO(m, IH), 3.52(s, 3H), 4.32(m, lH). 5;02(s, 2H), 5.17{s, 

560 
' - 2H), 6.72(s; lH), 6.83(s,. HI), 7.23-7.34(m, .3H), 7.41-7.92(m, 

lOH) . 
(CDCh + CD3QD) 0.62(d, 3H), 0.71(d, 3H), 0.79(m, lH), ! 

i 
l --.. 0.88(m, lH), 0.98(Iri., -III), 4:12crn.. lH), 4.97(s. 2H), 5.08(s, 103 

2H), · 6. 77(s, lH); 6:82(s, lH), 7.14-7.30(Ii:l., 4H), 7.38-7.84(m, 
546 

·. 9H) -- .. -

.. Examples 104 and 105: 

The · compounds represented in 1he following Table 6 were· 

obtained according to the similar procedure as Example IOL 
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! 

FAB I I I COM. 1H N1vlR {CDCb) 8 
MS I I NO. 

I - (M+I) 
I 

I l.95(brs, 2H), 2.33(brs, IH), 2.~5(brs, SH), 4.93(s, 2H), 5.05 

f 104 (s, 2H), 6.62(s, IH), 7.05(s, IH). 7.ll(d, 2H), 7.28(m, 2H), 502 
; 

7.Sl(m, 3H), 7.63(m, 3H), 7.81-7.88(m, 2H), 7.95(d, lH) 
! 

l.12(brs, 2H), I.88(brs, 2H), 1.90(s, 3H), 2.95(brs, 2H), 3.34 

105 
(hrs, 2H), 4.97(s, 2H), 5.07(s, 2H), 6.60(s, lH), 7.02(s, IH), 

515 7.IO(d, 2H), 7.29(m, 2H), 7.46(m, 3H), 7.60(m, 3H), 7.80(d, 
IH), 7.85(d, lH), 7.97(d, IH) I 

I 

Example 106: Synthesis of 1-[2-(1H-imidazol-1-yJ)ethyl}-3-(morpholin-4-

yl)carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(106) 

106-1) 2-( lH-Imidazol-1-yl)ethyl p;.tosylate 

0.24g(2.41 mmol) of 2-(lH-imidazol-l-yl)ethanol and 0.55g(2.88 

mmol) of tosylchloride were dissolved in 20mt of dichloromethane, 0.67 

mt of triethylamine was slowly added thereto at 0 "C, and the mixture 

was stirred at room temperature for 4 hours. The organic ~olv~nt was 

removed under reduced pressure. The residue was dissolved in 1 Ome. of 

ethyl acetate, washed sequencially with IN hydrochloric acid solution, 

saturated sodium bicarbonate solution and aqueous sodium chloride 

. solution •. dried over anhydrous magnesium sulfate anQ. then concentrated. · 

The residue was subjected to column chromatography( eluent: 

dichloromethane/methanol=20/1. v/v) · to give 0.30g(l.13 mmol. Yield 

47%) of the title compound . 

.-· 
1H NMR(CDCb) 8 2.42(s, · 3H), 4.17-4.28(In;. ·4H). 6.88(s, IH), 

6.99(s~ lH), 7.29(d, 2H). 7.45(s, Hi). 7.64(d, 2H) 
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. 106-2). 3-Hydroxycarbonyl-4-(naphtha.len'."l'"yl)-IH-pyrrole 
.. 

The title compotind was obtained in a yield of 80% by 

hydrolyzii."lg· the compound prepared in Example 80-2) according to the 

same procedure as. Example 80-4). 
1H NMR (CDCb + CD30D) 8 7.12(m, 3H), 7.20-7.31(m, 3H), 

7.50(d, lH), 7.68(d, lH), 7.76(d, · lH) 

106-3) 3-(Morpholin-4-yl)carbonyl-4-(naphthalen-1-yl)-lH-pyrrole 

The title compound was obtained in a yield of 99% according to 

the same procedure as Example 80-5) from the compound prepared in 

Example 106-2) and morpholine. 
1H NMR (CDCh) 8 2.68-3.62(brs, SH), 6.88(s, lH), 7.20(s, lH), 

7.30-7.62(m, 4H), 7.78(d, 1H)/7.85(d, lH), 8.08(d, HI), 10.34(s, lH) 

106-4) 1-[2-( lH-Imidazol• l-yl)ethyl]-3-(morpholin-4-yl)carbonyl-4-(naphtha­

len-I-yl)-lH-pyrrole 

The title compound was obtained in a yield of 51 % by reacting 

the . compound prepared in Example 106-1) with the compound prepared 

in Example 106-3) according to the same procedure as Example 44-3). 
1 H NMR (CDCh) 8 2.20-3.72(brs, 12H), 7.20(s, lH), 

7.40-7.55(m, 8H), 7.82(d, lH), 7.88(d, lH); 8;05(d, IH) 

FAB MS : 401 {M+l) 

Example 107: Synthesis of (S)-1-[3-(lH-imidazol-4-yl)propyl]-3-[N-(l 

-methoxycarbonyl-3-methylthio )propyl].carbamoyl-4-(naphthalen-1-yl)-lH 

-pytrole(l 07) . 

·107-1) 3-Ethoxycarbonyl-4-(naphthalen-1-yl)-I-[3-(l-trityl-IH-imidazol-4-yl) 

allyl]-1 H-pyrrole 

The title compound was ·obtained· in a yield of 85% by reacting 
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the compound prepared fu··Example 80;.2) with ·the· compotmd-prepared in 
.. ··- -···· .. . .. ..... .. . . ..... . 

Preparation 30-4) according_ to_ the __ same __ procedure as ~xample 44-3). 
1H NMR (CDCh) · 0 -0.82(t, 3H), 3.95(q, 2H), ·4.67(s, 2H), 

6.23(d. lH), 6.47(m, lH), 6.63(s, lH), 7.02(s, lH), 7.25-7.Sl(m, 24H) 

I 07-2) 3-Ethoxycarbonyl-4-(Iiaphthalen-l-yl)-1 ~[3-(l-trityl-lH-imidazol-4-yl) 

propyl]-lH-pyrrole 

300mg(0.49 mmol) of the compound prepared in Example 107-1) 

was dissolved in 2rnt of methanol, catalytic amount of Pd/C was added 

thereto,·,. and the mixture was stirred for 1 hour under hydrogen 

atmosphere. The mixture was filtered to remove the catalyst and the 

solvent therein was removed under. reduced pressure. . The residue was 

subject to column chromatography( eluent: dichloromethane/methanol=98/2, 

v/v) to give 246mg(0.40 mmol, Yield 82%) of the title compound. 
1H .NMR (CDCh) 8 0;92(t, 3H), 2.22(IIi, 2H), 2.73(t, 2H), 

4.0l(m, 4H), 6.70(s, lH}, 6.82(s; lH), 7.32-7.73(m, 21H), 7.9l(m, 3H) 

107-3) {S)-1-[3-(lH-Imidazol-4-yl)propyl ]-3-[N-(1-methoxycarbonyl-3-meth­

ylthio )propyl]carbamoyl-4-(naphthalen-1-yl)-IH-pyrrole 

The compound prepared in Example 107-2) was treated according 

to the procedures of Example 44-4) and 80-4) to eliminate the trityl 

group and hydrolyze. Then, the product thus obtained was reacted with 

(L )-methionine meth.ylester according to the same procedure as Example 

80-5) to give the title compound in a yield of 29% .. 
1H NMR (CDCh) 8 1.65(m, 2H), l.90(s, 3H), 2~ 12(m, 2H), 

2.31(m, 2H). 2.73(m, 2H), 3.54(s, 3H), 4.02{m, 2H), 4.56(m, lH), 5.77(d. 

lH), 6.72(s, lH), 6.90(s, IH),. 7.42-7.67(m, 7H), 7.82-8.0l(m, 5H) 

FAB MS : 49l(M+l) 

•Example ·108: Synthesis of -(S)-3-[N-(l•hydroxycarbonyl-3-methylthio) 
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propyl]carbarncyl-l-[3-(lH-imidazol-4-yl)propyIJ-4-(naphthalen-1-yl}-1H-. 

pyrroie(l 08) 

·The title compound was obtained in a yield of 95% according to 

the same procedu;-e as Example 81 except that the compound prepared in 

E"ample 107-3) was used. 
l . 
H NMR. (CDCh) .o l.57(m, 2H), 1.88(s, 3H),. 2.08(m, 2H), 

2.29(m, 2H), .2.77(m, 2H), 4.12(m, 2H), 4.49(m. lH), 5.69(d, lH), 6.77(s, 

lH), 6.92(s, lH), 7.34-7.SS(m, 7H), 7.80-7.89(m, 5H) . 

FAB MS : 477(M+I) 

Example 109: Synthesis of l-(3-(lH-imidazol-4-yI)propyl]-3-(morpholin-

4-yl)carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(l 09) 

The title compound was obtained in a yield of 42% according to 

the same procedure as Example 107-3) except that morpholine was used 

to th~ compound prepared in Example 107-2). 
1H NMR (CDCh) 8 2.16(m, 2H), 2.35(brs •. 2H). .. 2.63(m, 2H), 

2.80-3.50(brs, 6H), 3.54(s, 3H), 3.96(m, 2H), 6.74(d, lH), 6. 76(s, -IH), 

7.07(s, lH), 7.33(t, lH), .7.3()-7.SO(IIJ., 4H), 7.76(d, lH), 7.84(~ lli), 

8.08(d, lH) 

FAB MS : 415(M+l) 

Example 110: ·· Synth~sis of . 1-[l-(4~cyanobenzyl)-1H-imidazol-5-yl] 

methyJ .. ~[N-(2-methoxyethyl}-N-methyl]carbamoyl-4-:(nap_hthalen-1-yl)-1 

H-pyrroJe(110) 

110-1) 3.-[N-(2-Methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl).-lH­

pyrrole 

lOOiiJg(0.42 mmol) of the compound prepared in Example 106-2) ... 
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- -- -- and-38mg(0.4_-ln.tflol) ···()f_ N-(2~1IietJ:toxyethyl)-N;.methylamine were reacted 

ac_cording tq. the similar procedure as Example 80-5) to give 1 IO:mg(0.35 

mmol, Yield 85%) of the title compound. 
1 H NMR (CDCh) 8 2.2l(s, JH), 2.64(brs, - IH), 2. 75(brs, IH), 

3.02(s, 3H), 3.13(brs, lH), 3.32(brs~ lH), 6.72(s, lH), 7.0S(m, 2H), 

7.21(m, 2H), 7.54(m, lH), 7.78(m," 2H), 8.04(d, lH), 8.78(brs, IH) 

110-2) l-[1-(4-Cyanobenzyl)-lH-imidazoI..:s-yl]methyl•3·[N-(2-methoxyethyl) 

-N-methyl]carbamoyl-4-(naphthalen-l-yl)-1 H-pyrrole 

98mg(0.32 mmol) of the compound prepared in Example 110-1) 

and 85mg(0.32 mmol) of the compound prepared in Preparation 29-5) 

were reacted according to the similar procedure as Example 44-3) to 

give 115:mg(0.23 mmol, Yield 72%) ·of the title compound. 
1H NMR (CDCh) 0 2.4l(s·, 3H), 2.75(brs, 2H), 3.07(s, 3H), 

3.17(brs, lH), 3.32(brs, IH), 4.9l(s, 2H), 5.1 l(s, 2H), 6.71(s, lH), 7.05(s, 

lH), 7.17(d, IH), 7.40-7.68(m, 9H), 7.78(d, IH), 7.88(d, IH), 8.06(d, 

IH) 

FAB MS : 504 (M+l) 

Example 111: Synthesis of 1-(1-(4-bromobenzyl)-lH-imidazol-S-ylJ · 

· methyl-3..;[N-(2-methoxyethyl)-N-methyl}carbamoyl-4..:(naphthalen-1-yl)-1 

H-pyrrole(lll) 

· 105mg(029 mmol) of the compound prepared in Example 110-1) 

and · 78mg(0.29 mmol) of the compound prepared in . Preparation 32-2) 

were'· reacted according to the similar procedure· as Example 44-3) to 

·. give 12lmg{0.21 mmol, Yield 75%) of the title compound. 

- -
1H NJMR. (CDCh) 8. 2.37{s, 3H),- 2.72{brs, 2H), 3.04(s, 3H), 

·3.15(brs, 1H), 3.3l{brs, lH), 4.95(s, 2H), 5.lO(s, 2H), 6.67(s, lH), 7.ll(s, 

lH}, 7.23-7.65(m, lOH), 7.81(~ lH), 7.89(d, lH), 8.02(d, lH) 
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FAB MS : 557 (M+l) 

Example · 112: Synthesis of · 1-[1-(4-bromobenzyI)-lH-imidazol-5-yl] 

m ethyl-3-( morpbolin-4-yJ)c~rbonyl-4-(naphthalen-1-yl)-lH-pyrrole(l 12) 

lOOmg(0.33 mmol) of the compound prepared in Example 106-3) 

and. IOSmg(0.33 mmol) .of the compound prepared in Preparation 32-2) 

were reacted according to the similar procedure as Example 44-3) to 

give 130mg(0.23 mmol, Yield 71%) of the title compoUD.d. 
1H l\TMR (CDCh) 8 2.04(brs, 2H), 2.25(brs, lH), 3.03(brs, 5H), 

4.93(s, 2H), 5.07(s" 2H), 6.62(s, lH), 7.lO(m, 3H), 7.29(m, 2H), 7.41(m, 

3H), 7.60(m, · 3H), 7.8l(d, lH), 7.89(~ lH), 8.0l(d, lH) 

FAB MS : 555 (M+l) 

Example 113: Synthesis of 1..;(1-(4-cyanobenzyl)-lB-imidazol-5-yl) 

m ethyl-3-(morpholin-4-yl)thiocarbonyl-4-(napbthalen-1-yl)-lH-pyrrole 

(113) 

20mg(0.04 mmol) of the compound prepared in Example 104 and 

18mg of 2,4-bis(phenylthio )-1,3-dithia-2,4-diphosphatan-2,4-clisulfide were 

dissolved in l me of tettahydrofuran, and the ~ture was stirred at room 

temperature for 3 hours. . To the reaction selution was added 2 mt of 

saturated sodium bicarbonate .solution. · · The resulting mixture was 

extracted with ethyl acetate and ·dried over anhydrous sodium sulfate. 

The· organic solvent was .. removed unde;r reduced pressure and the residue 

WaS subjected to column . chro~graphy( eluent: ~chloromethane/methanpl 

=911, v/v) to give 9Ii1g(0,017. mmol, · Yiel(l 43%). of the title compound. , 
1H NMR (CDC.b) .: ·~ I ;88(brs~. 2H),. 2.64(brs, 6H), . 4.86(s, 2H), 

5.0l(s, 2H), 6.67(s; lH), 7.14(m~ 3H), .7.l6-7.58(m, SH»· 7.8l(m, 2H), . 

8.03(d, lH) -· · .. · . . : 
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FAB MS : 518 (M+l) 

Example 114: Synthesis of 3-[N-{2-metboxyethyl)-N-methylJcarba.moyl 

-1-(l-methyl-1H-imidazol-5-y1)methyl~4-(naphthalen-1-yl)-1H-pyrrole(114) 

114-1) 4-(N aphthalen-1-yl)-1H-pyrrole-3~carboxylic acid 

2.64g(10 mmol) of the compound prepared in Example 80-2) was 

dissolved in 50mt of 50% eth~ol, and 2.24g(40 mmol) of potassium 

hydroxide was added thereto. The reaction mixture was refluxed for 7 

hours, cooled down to room temperature, adjusted to pH 4-5, extracted 

·with ethyl acetate, dried over anhydrous sodium sulfate. The solvent 

was removed under reduced pressure to obtain l.62g(8.1 mmol, Yield 

81 %) of the title comound. The product thus obtained was directly 

used in the next reaction without purification. 
1H NMR(CDCh) 8 6.60(5, lH), 7.32-7.49(m, 5H), 7.54(s, lH), 

7.84(m, 2H), 9.92(s, IH) 

FAB (M+H): 236 

114-2) · 3-[N-{2-Methoxyethyl)-N-methyl]carbamoyl-4-(Iiaphthalen-l-yJ)"" IH­

pyrrole 

234mg(l mmol) of the compound prepared in Example 114-1) was 

dissolved in 2mt of dimethylformainide, and then 230mg(l.2 mmol) of 

EDC, l01mg(l mmol) of triethylamine and 162mg(l.2 mmol) of HOBT 

were added thereto. The resulting niixture was stirred at O"C for 5 

minutes. To the reaction solution was added 124mg(l mmol) of 

N-(2.'..methoxyethyl)-N-methylamine hydrochloride, which was then stirred 

at room temperature for 5 hours. The solvent · was removed . under 

reduced pressure and then 1 ome of saturated potassiuni carbonate solution 

was added to the re_sidue. The resulting solution was extracted with 20 

me, of ethyl acetate; washed with- 1 Ome, of IN aqueous -hydrochloric acid 
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solution, Vfashed :with aqu.eous .,sodium cbJoride solution and .water, dried 

over anhydrous "soditim sUlfate and Concentrated fo give 246mg(0.8 mmol) 
. -· -· -- ... 

of the title compound. 

· 
1H NMR(CDCh) 8 2.46(s, · 2H), ~.80-3.40(m, 7H), 3.40(s, lH), 

6.80(s, lH), 7.00(s,, IH), 7A2(m, 4H), 7.73(c4 IH), 7.8l(d, lH), 8.17(d, 

IH), 10.66 {~. lH) . 

FAB (M+H): 309 

114-3) J .. (J-Methyl-lH-imidazol-5 .. yl)methyl-3-[N-(2-methoxyethyl)-N-meth­

yl]carbamoyl-4-(naphthalen-l-yl)-lH-pyrrole 

618mg(2.0 mmol) of the. compound prepared in Ex.ample I 14-2) 

was dissolved in lOrnt of dimethylformamide, 264mg(6.6 mmol) of 

sodium hydride( 60%) was added thereto . at 0 "C and then the mh.."ture was 

stirred for 5 minutes. To the m.iXture was added 367mg(2.2 mmol) of 

5-chloromethyl-1-methylimidazole hydrochloride and the whole mixture 

was stirred at room temperature for 5 hours. The solvent was removed 

by distillation under reduced pressure and I Om.e of water was added to 

the residue. The mixture was then extracted twice. with 20m.e of . ethyl 

acetate, dried over anhydrou~ sodium sulfate1 concentrated, and subjected 

to silica gel column chromatography( eluent: dichloromethane/methanol= 

90/10, v/v) to obtain 644mg(Yield 80%) of the title compound. 
1H .NMR(CDCh) 0 2.4i(s, 2H), 2;11(m, IH), 3.IO(brs, 6H), 

3.30(brs, JH), 3.50(s, 3H), 5.09(s, 2H), 6.70(s,. lH), 7.0S(s, lH), 7.15(s, 

IH), 7.30-7.-49 (m, 4H), 7.72{d, lH), 7.84(d, 2H), 8.08(d,. lH) 

FAB (M+H): 403 

£xample 115: Synthesis of 1-(1-i~ob~tyl~tH-imidazol-5-yl)methyl-3-[N­

(2-methoxyetbyl)..N~methyl]carbamoyl .. 4-(naphthalen-1-yl)-1H-pyrrole . 

. (115) ~- .. 
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- - -- -- -- - ---- --- 618mg(2~0 mmol)--of the compound -prepared in Example 114-2) 

was_ ~issolved in _ lOJnt _ of_ climethylfonnamide, 264Jr;g(6.6 mmol) of 

sodium hydride(60%) was added thereto -at o·c, and the mixture was 

stirred for 5 minutes. 459mg(2.2 mmol) of the compound prepared in 
Preparation 33-2) was added to the mixture, which -- was then stirred at 

room temperature for 5 hours. The solvent was removed by -distillation 

under reduced pressure and- 1 ome of water was added to the residue. 

The resulting mixture was extracted twice with 20rnt of ethyl acetate, 

dried over a.Ilhydrous sodium sulfate, concentrated and subjected to silica 

gel column chromatography(eluent: dichloromethane/methanol=90/IO, v/v) 

to obtain 667mg(Yield 75%) of the title compound. 
1H NMR(CDCh) 8 - 0.90(d, 6H), 1.75(m, lH), 2.4l(brs, 2H), 

2.72(brs, lH), 3.0l(brs, 6H), 3.32(brs, lH), 3.62(d, 2H), 5.13(s, 2H), 

6.72(s, lH), 7.09(s, lH), 7.19(s, lH), 7.30-7.49(m, 4H), 7.78(d, lH), 

7.84(d, 2H), 8.08 d, lH) 

F AB (M+H): 445 

- Example - -116: Synthesis- - of 1-(1-cyclohexylmethyl-lH-imidazol 

-5-yl)methyl-J.,;[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-

yl)-1H-pyrrole (116) 

618mg(2.0 mmol) of the compound prepared in Example 114-2) 

-was dissolved in lOmt of dimethylformamide, 264mg(6.6 mmol) of" 

sodium hydride(60%) was added thereto at Ot, and the mixture was 

stirred for_ 5 _ minutes. 647mg(2.2 mmol) of the compound prepared in 

Preparation 34-2) was added to - the mixture, which was then stirred at 

room -temperature for 5 hours. - The · solvent was removed by_ distillation 

under reduced pressure and lOine, of water was added to the residue. 

The resulting mixture was extracted twice with 20int of ethyl acetate, 

-dried over anhydrous sodium sulfate;. concentrated and subjected to silica 
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gel- column- chromatography(e!uent: dichlorometha."J.e/methanol=90/10, v/v) 

. to ubtain 726-mg(Yield 75%). of _the title compound. 
.. . . . 

. 
1H NMR(CDCh) · 0 0.87(:n:i, 2H), 1_.12(m, 3H), l.30(brs, lH), 

1.40-1.80(m, SH), 2.4l(brs, 2H), 2.72(brs, · lH), 3.0l(brs, 6H), 3.32(brs, 

lH), 3.63{d, 2H) •. 5.09(s, 2H), 6.72(s, HI), 7.09(s, IH), 7.19(s, IH), 

7.25(s, lH), 7.30-7.49 (m, 3H); 7~78(d, lH), 7.83(d, 2H), 8.08(d, lH) 

. FAB (M+H): 485 

Example 117: Synthesis of 3-[N•(2-methoxyethyl)-N-methyl]carbamoyl-
. 4-{naphthalen-1-yl)-1-(1-pentyl-lH-imidazol-5-yl)methyJ-lH-pyrrole (117) .,_ . .,, 

618mg(2.0 mmoD of the compound prepared in Example 114-2) 

was dissolved in lOmt of dimetb.ylformamide,. 264mg(6.6 mmol) of 

sodium hydride(60%) was added thereto at Ot, and the mixture was 
stirred for 5 minutes. 429mg(2.2 mmol) of· the compound prepared in 
Preparation 35-2) was added to the mixture, which was then stirred at 

room temperature for 5 hours. The solvent was removed by distillation. 

under reduced pressure and . 1 Om.e of water was added to the residue. 

The resulting mixture was extracted twice with 20m.e of ethyl acetate, 

dried · over anhydrous sodium sulfate, ·concentrated and subjected to silica 

gel column chromatography( eluent: dichloromethane/meth.anol=90/10, v/v) 

to obtain 714mg(Yield 78%) of the title compound 
1H NMR(CDCh) -8 · 0.90(t, . 3H), l.08(brs, 2H), l.30(m, 2H), 

1.45(m, 2H), 2.41(brs~ ·2H), 2.72(brs, lH), 3.0l(brs, 6H), 3.32(brs, IH), 

3.63(t, 2H), 5.09 (s,. 2H), 6.72(s~. lH); 7.09(s, HI), 7.19(s, lH), 725(s, 

Hl),r 7.30-7.49(m, 3H), 7.-78(d,0 • lH), 7.83(d, 2H), 8.08(d, lH) 

F AB {M+H): 459 . 

Example 118: Synthesis ·of 3-(N-(l-m-ethoxyethyl)-N-metbyl]carbamoyl-

4·(naphthalen-1-yl)-1-(1 .. octyl-1H-imidazol-5-yl)methyl-1H-pyrrQle(ll8) 
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618mg(2.0 mmol) of the compound prepared in Example 114-2) 

was dissolved in lOm~ of dimethylformamide,. 264mg(6.6 mmol) of 

sodium hydride(60%) was added thereto at O'C, and the mixture was 

-stirred for 5 minutes. 508mg(2.2. mmol) of the compound prepared -in 

Preparation 36-2) was added to-_ the mixture, -which was then sth-red at 

room temperature for 5 hours. The solvent was removed by ·distillation 

under reduced pressure and 1 Omt of water was added to the residue. 

The_ resulting mixture was extracted ··twice with 20me of ethyl acetate, 

dried over anhydrous sodium sulfate, concentrated and subjected to silica 

gel. column chromatography(eluent: dichloromethane/rnethanol=90/10, v/v) 

to obtain 760mg(Yield 76%) ofthe title compound .. 
1H NMR(CDCh) 8 0.87(t, 3H), l.17(brs, 2H), 1.30(brs, 1 OH), 

1.44(m, 2H), 2.41(brs, 2H), 2.72(brs, IH), 3.0l(brs, 6H), 3.32(brs, lH), 

3.62(t, 2H), 5.09(s, 2H), 6.72(s, lH), 7.0.9(s, lH), 7.19(s, lH), 7.25(s, 

lH), 7.30-7.49 (m, 3H), 7.78(d, lH), 7.83(d, 2H), 8.08(d, IH) 

F AB (M+H): 501 

· Example 119: Synthesis of ·1-(1-decyl-lH-imidazol-5-yl)methyl-3-

[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-lH-pyrrole 

(119) 

618mg(2.0 mmol) of the compound prepared in Example 114-2) 

was dissolved in lOmt of dimethylformamide, 264mg(6.6 rnrnol) of 

s·odium hydride(60%) was added thereto at O"C, and the mixture was 

stirred for 5 minutes. 567 mg(2.2 mm,ol) _ of the compound prepared in 

Preparation 37-2) was added to the mixture, which was then stirred at 

room temperature for 5 homs. The solvent was removed by distillation 

under reduced pressure and 1 ome of water was added to the residue. 

The resulting mixture was · extracted twice with 2ome of ethyl acetate, 
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dried over anhydrous· sodium sulfate,- concentrated.. and subjected to silica-- -
.. . ····· ... ······· •... ·•··· ··- ····--. . ---···· ....... . 

gel column chromatography(elu~t: diclilo~~I!lethane/meth~ol=90/10, v/v)_ 

to obtain 667mg(Yie1d 75%) of the title compound. 
1H NMR(CDCh} -0 0.87(t,- 3H), l.17(brs, 2H), 1.30(brs, 14H), 

l.44(m, 2H), 2;4l(brs, 2H), 2.72(brs; _ 1H), 3.0l(brs, 6H), 3.32(brs, lH), 

3.62(t. 2H), 5;09(s, 2H), 6.72(s, lH), 7.09(s, _lH), 7,19(s, lH), 7.25(s, 

lH), 7.30-7.49 (m, 3H), 7.78(d; JH), 7.83(d, 2H), 8.0S(d, lH) 

F AB (M+H): 529 

Example 120: Synthesis of· 3-[N-(2-methoxyethyl)-N-methyl}carbamoyl­

l-[1-(3-methylbutyl)-lH-imidazol-5-yl]methyl-4-(naphthalen-1-yI)-HI­

pyrrole(120) 

618mg(2.0 mmol) of the. compound prepared in Example 114-2) 

was dissolved in· lOmt of dimethy1formamide, 264mg(6.6 mmol) of 

sodium hydride(60%) was added thereto at O ·c, and the mixture was 

stirred for 5 minutes. _ 429mg(2.2 mmol) of the compound prepared in 

Preparation 38-2) was added to the mixture, which was then stirred- at. 

room .·temperature for 5 hours. The solvent was removed by distillation 

under reduced pressure and · 1 om.e of water was added to the residue. . 

The resulting mixture was extracted twice with 20me of ethyl acetate, 

dried over anhydrous sodium sulfate, concentrated and subjected to silica 

gel column chromatography( eluent: dichloromethane/methanol=90/10, v/v) 

to obtain 667mg(Yield 75%) of the title compound. 
1H NMR(CDCh) 8 '0.9l{d, 6H), l.31(q, 2H), l.67(m, lH), 

2.41(brs, 2H), 2.72{brs, lH), 3.0l{brs, 6H}, 3.32(brs, lH), 3.62(t, 2H), 

5;09(s, 2H), 6.72 · (s, lH), 7,p9(s, : ... lH), 7.19(s, lH), 7.25(s. lH), 

730-7.49(ni, 3H), 7.78(d, IH), 7.83(d, 2H), 8.08(d,, lH) 

FAB (M+H): 459 
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Example · 121: · ·Synthesis- : of , 1•[1~(2-methm::yethyl)-lH-imidazol-5-ylj 
.. .. ···- .... 

··.m~_thyl-3•[N·(~-methoxyethY.l)_-~-:methyl]carbamoyl-4·{naphthalen-1-yl)-

1H-pyrrole (121) 

618mg(2.0 mmol) of the compound prepared in Example li4-2) · 

was dissolved in lOme, ·· of climethylformamide, 264mg(6.6 mmol) of 

sodium hydride( 60%) was added thereto at Ot, and the . mixture was 

stirred· for 5 minutes. · 429mg(2.2 mmol) of the compound prepared · in 

Preparation 39-2) was added to the mixtW-e, which was .then stirred at 

room temperature for 5 hours. The solvent was removed by disti1lation 

under reduced pressure and 1 Omt of water was added to the residue. 

The resulting mixture was extracted twice with 20mt of ethyl acetate, 

dried over anhydrous sodium sulfate, concentrated and subjected ·to silica 

gel column chromatography(eluent: dichloromethane/methanol=90/10, v/v) 

to obtain 667mg(Yield 75%) of the title compound 
1H NMR(CDCh) b 2.41(brs, 2H), 2.72(brs, lH), 3.0l(brs, 6H), 

3.32(brs, lH), 3.37(s, 3H), 3.45(t, 2H), 3.63(t. 2H), 5.09(s, 2H), 6.72(s, 

lH); 7.09 (s, lH), 7.19(s, lH), 7.25(s, 1H), 7.30-7.49(m, 3H), 7.78(d, 

lH), 7.83(d, 2H), 8.08(d, lH) 

·FAB (M+H): 447 

Example 122: Synthesis of 3-[N-(2-methoxyethyl)-N-inethyl]carbamoyl-

· 1-[l-(3•metboxypropyl)-1H-imidazol-5-yl)methyl-4-(naphthalen-1-yl)-1H­

pyrrole (122) 

' 618:mg(2.0 mm.al) of the compound prepared in Example 114-2} 

. was dissolved in lOJIJt of dimethylformamide, 264mg(6.6. mmol) · of 

sodium hydride( 60%) was . added . thereto at Ot, and· the mixture was 

stirred for 5 minutes. 459mg(2.2 mmol) of the compound prepared in 

Preparation 40-2) was added to the mixture, which Was then. stirred at 
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_ -. - __ ro<>m- temper&+ure for 5 hours.:- The solvent was removed by distillation 
under reduced pressure "and · 1 bmt of water was added to the residue. 
The resulting mixture was extracted twice with _ 20me of ethyl acetate, 
dried over anhyd.rous sodium s1llfate, concentrated and subjected to silica 

_ gel column_ chromatography(eluent: dichloromethane/methanol=90/10, v/v) _ 
to obtain 683mg(Yield 70%) of the title compound. 

1H :N1vfR{CDC}J) 8 1.7l{m, 2H), 2Al(brs, 2H), 2.72(brs, _ lH), 
3.0l(brs, 6H), 3.3l(s, 3H), 3.32(brs, 11{)? 3A8(t, 2H), 3.63(t, 2H), 5.09(s, 
2H), 6.72 (s, IH), 7.09(s, IH), 7.19(s, lH), 7.25(s, IH), 7.30-7.49(m, 
3H), 7.78(d, lH), 7.83(d, 2H), 8.08(d, IH) 

FAB (M+H): 461 

__ Example 123: Synth_esis of. 1-[l-(3".'ethoxypropyl)-lH-imidazol-5-yl] 
m ethyl-3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)­
lH-pyrrole (123) 

618mg(2.0 mmol) of the _ co~pound prepared in Example 114-2) 
was _ dissolved ___ in__ lOrnt. of dimethylfonnamide, 264mg(6.6 mmol) of 
sodium hydride(60%) was added thereto at_ 0°c, and the mixture was 
stirred for . 5 minutes. _ . 459mg(2.2 mmol} of the compound prepared in 
Preparation 41-2) was add~d to· the -mixture, __ which was then stirred at 
room temperature for 5 _:hours, __ _ The solvent was removed by distillation _ 

-- under reduced pressure and 1 O:me, of water was added to the residue. 
The resulting mixture was extracted twice with 20me of ethyl acetate, 
dried over anhydrous sodi'!Jlll sulfate, , .c~n_vep.trated and subjected to silica 
gel 'column chromato~phy(~luent:. , dicb1oro~etliane/methanol=90/10, v/v) 
to obtain 712mg(Yield 71%) of the title compound. 

1H NMR(CDCh) 8 l.20(t; 3H), l.70(m, 2H), 2.4l(brs, 2H), 
. 2.72(brs, . Ill), 3.0l(brs, 6H), .. 3.32(brs,. JH), 3.50(m, 4H), 3.63(t, 2H), 

?,09(s, 2H), 6.72(s, - lH), : 1.0~(s, JH),-. :7.1_9(s, IH), 7.25(s, IH), 
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· .. 7.30-7.49(m. 3H), 7.78(d, IH), 7.83(d', 2H),. 8.08(d, IHY 

F AB (M+H): 4 75 

PCTIKR98/00377 

Example 124: Synthesis of 1-(1-(3~isopropoxypropyl)-lH-imidazol-5-ylJ 

methy~-3-[N-(2-methoxyethyl)-N-methyl]carbamoyJ-4-(naphthalen-1-yI)­

lH-pyrroJe (124) 

618mg(2.0 mmol) of the compound prepared in Example 114-2) 

was dissolved in lOm.e of dimethylformamide, 264mg(6.6 mmol) of 

sodium hydride(60%) was added thereto at 0 "C, and the mixture was 

stirred for 5 minutes. 459mg(2.2 mmol) of the compound prepared in 

Preparation 42-2) was added to the mixture, which was then stirred at 

room temperature for 5 hours. The solvent was removed by distillation 

under reduced pressme and · 1 Om.e of water was added to the residue. 

The resulting mixture was extracted twice with 20m.e of ethyl acetate, 

dried over anhydrous sodium sulfate, concentrated and subjected to silica 

gel column· cbromatography(eluent: dichloromethane/methanol=90/10, v/v) 

to obtain 75lmg(Yie1d 73%) of the title compound. 
1H NMR(CDCh) ~ l.16(d, 6H), l.70(m, 2H), 2.41(brs, 2H), 

2.72(brs, lH), 3.0l(brs, 6H), 3.32(brs, IH), 3.45-3.55(m, 3H), 3.63(t, 2H), 

5~09(s, 2H), 6.72(s, lH), 7~09(s, lH), 7.19(s, IH» 7 25(s, IH), 

7.30-7.49(m, 3H), 7.78 (d, lH), 7.8~(d, 2H}, 8;08(d, lH) 

FAB (M+H): 489 

Example 125: Synthesis of·· 1-[1-(4-bromobenzyl}·1B-imidazol-5-yl] 

methyJ-3-(4-methylpiperazin-1-yl)carbonyl-4-{naphthalen-1-yl)-lH-pyrrol 

e(125) 

125-1) 3-[ 4-Methylpiperazin-1;.yJ]carbonyl-4-(naphthalen-l-yl)-lH-pyrrole 

The title compound was obtained in a yield of 900/o according to 
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the same procedure .as Example 80-5) from. the :compound prepared in 

Exampie 106-2) and 4-methylpiperazilie. 
1H 1'1MR (CDCb) . 8 . LlS(br, . 2H); .. l.87(b~. 2H), - L92(s, . 3h), 

2.96(br, 2H), 3.4l(br, 2H), 6.83(s,.l_H), 7.09(s, lH), 7.36-7.42(m. 4H), 

7.73(d, lH), 7.75 (cl, lH), 8.lO(d,. lH), l0.52(s, lH) 

FAB(M+H).: 320 

125-2) 1-[ 1-( 4-Bromobenzyl)-lH-imidazol'."5-yl]methyl.;3-[ 4-methylpiperazin- . 

l-yl]carbonyl-4-(naphthalen-l-yl)-IH-pyrrole 

64mg(0.2 mmol) of the compound prepared in Example 125-1) 

was dissolved in 2:m.e of dimethylfonnamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at 0 t, and the mixture was stirred for 5 

minutes. 66mg(0.22 mmol) of the compound prepared in Preparation 

· 32-2) was added to the mixture, which was then stirred at room 

temperature for 5 hours. The solvent was removed by distillation under 

reduced pressure and 1 Om..e of water was added to the residue. The 

resulting mixture was extracted twice with 1 O.JIJt of ethyl acetate, dried 

over anhydrous sodium sulfate; concentrated and subjected to silica gel 

column chromatograpli.y{eluent: dichloro~etlian.e/methanol=90/10, v/v) to 

obtain 9lmg(Yield 80%) of· the title compound. 
1H NMR (CDCh) 8 l.15(br, 2H), 1.77(br, 2H), l.86(s, 3H), 

2.82(br, 2H), 3.28(br, 2H), 4.87(s, 2H}, 3.88{s, 2H), 6.55(s, IH), 6.79(d, 

2H), 6.97(s, lH), 7.16(s; _lH), 7.36(d, lH),. 7.36-739(m, SH), 7.50(s, lH), 

7.71(d, IH), 7.79{d, lH), 7.93(d,. lH) .. · 

FAB(M+H): 568 
. ( 

Example 126: Synth~is of ,l-[1~(4-chlo.ro~enzyl)-lH-imidazol-S-yl} 

methyJ-3-(4-methylpiperazin-1.-yl)ca.rbonyl-4-{nap.h~halen-1-yl)-lH-pyrrol 

e(l26) 
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64mg(0.2 mmol} of the compound- prepared in Example - 125-1) 

was _ d_is_solved in __ 2m.e of ~_ethylfom.i~de, _ 26mg(0.66 mmcl) of sodiu.i.11 
hydride was added thereto at 0 "C, and the mixture was stirred· for 5 

minutes. 55mg(0.22 mmol) of 1-(4-chlorobenzyl)-5-chloromethylimidazole 
hydrochloride prepared according to the similar procedure as · Preparation 
32 was added to the mi.Xture, which was then stirred at room 

· temperature for 5 hours. . The solvent. was removed by distillation under 
reduced pressure and 1 Ome of -water was added .to the residue. _ The 
resulting mixture was extracted twice --With 1 Om.e of ethyl acetate, dried 
over anhydrous sodium sulfate, concentrated and subjected to silica gel 
column chromatography(eluent: dichloromethane/methan.ol=90/10, viv) to 
obtain 77rng(Yield 57%) of the -title compound. 

1H NMR (CDCh) 0 l.15(br, 2H), l.77(br, 2H), l.86(s, 3H), 
2.82(br, 2H), 3.28(br, 2H), 4.92(s, 2H), 4.95(s, 2H), 6.60(s, IH), 6.9l(d, 
2H). 6.0l(s, lH), 7.22(s, lH), 7.26-7.36(.m., 3H), 7.36-7.48(.m., 2H), 
7.56(s, lH), 7;77(d, lH), 7.82(cL lH), 7.93(d, lH) 

FAB(M+H): 524 

Example 127: Synthesis of 1-(1-(4-fluorobenzyl)-lH-imidazol-5-yl] 
methyl-3-[N.,.(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-1 
H-pyrrole(127) 

62mg(0.2 mmol) of the compound prepared in Example 114-2) 
was dissolved in 2m.e of dimethylformamide, 26mg(0.66 mmol) of sodium 
hydride ·was added thereto at O"C, and the mixture was stirred for 5 
minutes. 51 mg(0.22 mrnol) of 1-( 4-fluorobenzyl)-5-chloromethylimidazole 
hydrochloride prepared according to the similar procedure as Preparation 
32 · was added to the mixture, which was then stirred at room 
temperature for S hours. The solvent was removed by distillation under 
reduced pressme and IO.me of water was. added_ to the· residue. The 
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resulting· mixture was extracted twice with IOme of ·ethyl acetate, dried 
·- ...... -·· ... ···- -

over anhydrous sodium sulfate, concentrated and subjected to silica gel 
--·· . . - ..... 

coluni.11 chromatography(eluent: · dichloromethiµie/methanol=90/10, v/v) to 

obtain 77mg(Yield 80%) of the· title compound. 
1H NMR(CDCb) 8 2.12(br, 3H), 2.72(br, lH), 3.00-3.20(m, SH), 

3.32(s, 1H), 4.97(s, . 2H), 3.98(s, 2H). 6.64(s, lH), 6.95-7.IO(m, 5H), 

7.21(s, - lH), 7.33(m, lH), 7 .. 40-7.Sl(m, 3H), 7.66(s, lH), 7.74(d, lH). 

7.8l(d, lH), 8.08(d, IH) 

F AB(M+H):497 
" ·. ~. 

Example 128: Synthesis of 1-[1-{4-fluorobenzyl}-lH-imidazol-5-yl] 

methyl-3-[4-methylpiperazin;..1-yl]carbonyl-4-(naphthalen-1-yl)-lH-pyrrol 

e(128) 

64:mg(0.2 mmol) of the. compound prepared in Example 125-1) 

was ·dissolved in 2mt of dimethylformamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at 0."C, and the mixture was stirred for 5 

minutes. ·· 51 mg(0.22 ··mmol) of 1-( 4-fluorobenzyl)-S-chloromethylimidazole 

. hydrochloride prepared according to the similar procedure as Preparation 

3 2 was added to the mixture, which was then stirred at room 

temperature for 5 hours. The solvent was removed by distillation under 

reduced pressure and lO:me of water was added to the residue. The 

resulting mixture was .. extracted twice . with 1 Ornt of · ethyl acetate, dried 

over anhydrous sodium .sulfate, concentrated and. subjected to silica gel 

. . column cbromatography(eluent: dichloromethane/metb.anol=90/10, v/v) to 

obtclln. 79mg(Yield 80%) of the title,· compoµnd. 

.. 
1H NMR (CDCh) ~ 1.IS(br, 2H), l.77(br, 2H), 1.86(s, 3H), 

2.82(br, 2H), 3.28(br, 2H), 4.92(s, 2H), 4.97(s, 2H), 6.60(s, lH), 6.93(d, 

2H), 6.0l(s, lH), 7.22(s, IH), 7.25-7.36(m, 3H), 7.36-7.47(m, 2H), 

, 7.57(s, 1H),·7~78(d, IH); 7.82{d, 1H),:7~93(d, lH) 
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FAB (M+H) 508 

Preparation 43: Synthesis· of· 5-cbloromethyi-:-1-(4-niethoxybenzy!)­

imidazole hydrochloride 

43-1) 5-Hydroxymethyl· 1-{ 4-methozjrbenzyl)imidazole 

The title compound was obtained in a yield of 30% according to 

the same procedure as Preparation 31-1) using ·dihydroxyacetone and 

4-methoxybenzylamine hydrochloride as · startiD.g materials. 
1H NMR(CDCh+CD30D) 0 3.75(s, 3H), 4.50(s, 2H), 5.15(s, 2H), 

6.86(m, 3H), 7.0S(d, 2H), 7.42(s, lH) 

F AB(M+H):219 

43-2) 5-Chloromethyl-1-( 4-methoxybenzyl)imidazole hydrochloride 

The title compound was obtained in a yield of 95% according to 

the same ·:procedure as Preparation 28-2) except that the compound 

prepared in Preparation 43-1) was used as a starting material. 

Preparation 44: Synthesis of 5-chloromethyl-1-(3-chlorobenzyl)-

imidazole hydrochloride 

44-1) 5-Hydroxymethyl-1-(3-chlorobenzyl)imidazole 

The title compound was obtained in a yield of 60% according to 

the same procedure as Preparation 31-1) using dihyd.roxyacetone and 

3-chlorobenzylamine hydrochloride as starting materials. 

,. 
1H NMR(CDCh+CD30D). a 3.81(s, 3H), 4.47(s, 2H), 5.25(s, 2H), 

6.99(s, IH), 7.05(in, lH)~ 7.14(s, lH), 7.30(d, 2H), 7.6l(s, IH) 

F AB(M+H):239.5 

44-2) 5-Chloromethyl-1-(3-chlorobeiizyl)im.idazole hydrochloride 
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The title . compound was obtained in a yield of 92% according to 

the same procedure as Preparatipn 28-2) except that the. compound··· 
prepared in Preparation 44~1) was used as a starting material. 

Preparation 45: Synthesis of >chloromethyl-1-(2-chlorobenzyl)imida­

zole hydrochloride 

•. 

45-1) 5-Hydroxymethyl-1-(2-chlorobenzyl)imidazole 

The title compound was obtained in a yield of 60% according to 

the same procedure as Preparation 31-1) using clihydroxyacetone and 

2-chlorobenzylamine hydrochloride as starting materials. 
1H NMR(CDCh) 8 3.24(s, 2H), 4.44(s, 2H), 5.26(s, 2H), 6.78(cL 

lH), 6.90{s, .lH), 7.IS(m, lH), 7.2l(m, lH), 7.34(d, lH), 7.38(s, lH) 

FAB(M+H):239.5 

45-2) 5-Chloromethyl-1-(2-chlorobenzyl)imidazole hydrochloride 

The title compound was obtained in a yield of 92% according to 

the same procedure as Preparation, 28-2) except that the compound 

prepared in Preparation 45-1) ~as used as a starting material. 

Preparation .. 46: . Synthesis . of 5-cbloromethyl-1-(2-fluorobenzyl)imidazole 

hydrochloride 

46-1) 5-Hydroxym.etbyl-1-(2-fluorobenzyl)imidazole 

The title compound was obtained in a yield of 71% according to 

the r same · procedure · as ·Preparation 31-1) using dihydroxyacetone and 

. . 2.:.fluorobenzyla:mine hydrocJ:lloride as s~g . materials . 

. . 
1H NMR(CDCh) . 8 3.25(s, 2H),, 4.45(s,. 2H), 5.27(s, .2H), 6.79(d, 

. . . . .·- . 

. IH), 7.17(m,. lH), 726(m, lH), 7.3S(d, lH), 7.38(s, lH) 

.· FAB(M+H): 223 
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. 46-2) 5-Chloromethyl-1-(2-::fluorp:ben.zyl)imi~le hydroch19ride . 

The title compound was obtained in· a yield of 93% according to 

the same procedme as Preparation 28-2) except that the compound 

prepared iii Preparation 46-1) was used as a starting material. · 

. . 
Preparation 47: Synthesis of 5-Chloromethyl-1-(4-methylbenzyl)imida-

zole hydrochloride 

4 7-1) 5-Hydroxymethyl-1-( 4-methylbenzyl)imidazole 

The title compound was obtained in a yield of 65% according to 

the same procedure as Preparation 31-1) using dihydroxyacetone and 

4-methylbenzylamine hydrochloride as starting materials. 
1H NMR(CDCb) ~ 2.32(s, 3H), 4.50(s, 2H), 5.19(s, 2H), 6.95(s. 

IH), 7.05(d, 2H), 7.15(d, 2H), 7.59(s, IH) 

F f\B(M+H): 219 

4 7-2) 5-Chloromethyl-1-( 4-methylbenzyl)imidazole hydrochloride 

The title compound was obtained in a yield ·of 91 % according to 

the same procedure as Preparation 28-2) except that · the compound 

·prepared in Preparation 47-1) was ·used -as a starting material. 

Preparation 48: Synthesis of 5-chloromethyl-1~(3-methylbenzyl)imida­

zole hydrochloride 

48-1 j 5-Hydroxymethyl-1-(3-methyib~l)imidazole · 

The title compound was obtained in a yield of 60% ~cording to 

the same procedure as Preparation 31-1) using clihydtoxyacetone and 

3-methylbenzylamine hydrochloride as starting materials. 
1I:i" NMR(CDCb) ~- 2.27(s, 3H), 4.45(s, 2H), 4.52(br~· 1H), 5.13(5, 
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2H), 6.80(d;.1H),- 6.9p(m, :2H!, 7.08(m,. lH), 7.17(m~ lH)~ 7.34(s, IH) 

FAB(M+H): 219· .. 

48-2) 5-Chlorometbyl-1-(~-methylbenzyl)imidazole hydrochloride 

The title. compound was obtained. in . a yield of 92% according to 

the. same procedure as Preparation 28-2) except that the compound 

prepared in .Preparation 48-1) was used as a starting material. 

Example 129: Synthesis- of 1-[1-(4-methoxybenzyl)-lB-imidazol-5-yl] 

m ethyl-3-[N-(2-methoi-yethyl)-N-methyl}earbamoyl-4-(naphthalen-1-yl)-1 

H-pyrrole(129) 

62mg(0.2 mmol) of the compound prepared m Example 114-2) 

was dissolved in 2me . of dimethylformamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at O°C, and the mixture was stirred for 5 

minutes . 60:mg(0.22 mmol) of the compound prepared in Preparation 

. Example 130: Synth~is ~f. J-(~-(4-m,~~oxyl;>enzyl)-lH-imidazol-5,..yl] 
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· · methyt<{-{4-methylpi.perazin-1-yl)carbonyl-4-(naphthalen;..1-yl)-lH-pyrrol 

e(130) 

64mg(0.2 mmol) of the compound prepared in Example 125-1) 

was dissolved in 2me of dimethylformamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at 0-t; and the mixture was · stirred for 5 

minutes. 60mg(0.22 mmol) of the- compound ·prepared in Preparation 

43-2) was added to the mixtute, which was then stirred at room 

temperature for 5 hours. The solvent was removed by distillation under 

reduced pressure and lOmt of water was added to the residue. The 

resulting mixture was eAl:racted twice with I Ome of ethyl acetate, dried 

over anhydrous sodium sulfate, concentrated and subjected to silica gel 

column chromatography(eluent · dichloromethane/methanol=90/10, v/v) to 

obtain 79mg(Yield 80%) of the title compound. 
1H NMR(CDCh) 8 l.06(br, 2H), l.72(m, 2H), l.82(s, 3H), 

2.86(br, 2H), 3.28(br, 2H), 3.75(s~ 3H); 4.9l(s, 2H), 4.93(s, 2H), 6.63(d, 

IH), 6.82(d, 2H), 6.90-7.0?(m, 3H); 7.23(s, lH), 7.33(m, lH). 7.44(m, 

2H), 7.61(s~ lH), 7.75(d, HI), 7.82(d, lH), 8.08(d, IH) 

FAB (M+H): 520, C32H33N502 

Example· 131: Synthesis of 1-[1-(3-chlorobenzyl)-lH-imidazol-S-yl] 

m ethyl-3-( 4-methylpiperazin-l-yl)carbonyl-4-(naphthalen-1-yl)-lH-pyrrol 

e(l31) 

64mg(0.2 mmol) of the compound· prepared· m Ex.ample 125-1) 

was 'dissolved in 2mt of dimethylformamide •. 26mg(0.66 mmol) of sodium 

hydride was added thereto at Ot, and the mixture was stirred for 5 

minutes. · '. 6Img(0.22 mmol) of· the· compound prepared in Preparation 

44-2) was added to the mixture, which was· then stirred at room 

temperature for · 5 hours. The solvent was renioved by distillation under 
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reduced pressure and !Omt of water was added to the residue. The . 

resulting mixture was extracted twice. v.ith lOm.e of ethyl acetate, dried 
over anhydrous sodium sulfate,. concentrated and subjected to silica gel 

column chromatography(eluent: dichloromethane/methanol=90/IO, v/v) to 

obtain 75mg(Yield 71%) of the title compound. 
l . , H .. NMR(CDCh) 8.· l.02(br,_ 2H), _ l.7S(br, 2H), 1.87(s, 3H), 

2.84(br, 2H), 330(br, 2~, 6.64(m, 2H), 7.0l(s, lH), 7.10-7.30(m, 4H), 

7.31-7.47(m, 4H), ?.53(s, TH), 7.73(d, lH), 7.81(d, lH), 7.96(d, lH) 

FAB (M+H): 524, C31H30N50Cl 

Example 132: Synthesis of . 1-[l-(3-chlorobenzyl)-lH-imidazol-5-yl] · 

methyl-3-(N-(2-methoxyethyl)-N~methyl]carbamqyl-4-(naphtbalen-1-yl)-1 

H-pyrrole(132) 

62mg(0.2 mmol) of. the compound prepared in Example 114-2) 

was dissolved in 2me. of dimethylformamide, 26mg(0.66 mmol) of sodium 
hydride was added thereto at 0 "C, and the . mixture was stirred for 5 

minutes. 6lmg(0.22 mmol) of the -compound prepared in Preparation 

· 44-2) was added to the mixture, which was then stirred at room 

temperature for 5 hours. The solvent was removed by distillation under 
reduced pressure and I Ome of water was added to the residue. The 

resulting mixture was extracted twice with 1 ome of ethyl acetate, dried 

· ov~ anhydrous sodium sµlfate,. · concentrated and subjected to silica gel 
c.olumn chromatography(eluen~-: dichloromethane/methanol=95/5, v/v) to 
obtain 80mg(Yield 78%) of the title compound.· 

1
H NMR(CDCh) 8 2.39(br, 2H), 2.71(m, lH), 3.02(br, 4H), 

3.09(br, IH),_ 3..32(br,,.1H),. 4.09(br, U:l), 4.97(~. 2H), 5.04(s, 2H), 6.64(d, 

lH),_ 6.90(m, lH),_ 7.0~(d, .· 2H).. 7~20-?.40(m,. 4H), 7.40-7.60(m, 3H), 

7.74(d, lH), 7.76(d, lH)~ 7.8~(s,:1H), 8.()4(d; IH) 

F AB (M+H): 513, C30~9N402Cl . : . . , · . 
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Example 133: Syncn,esis. of 1-[l-(2-chlorobenzyl):IH-int.idazol-5-ylJ 

methyl-3-( 4-methylpiperazin-1-yl)carbonyl;.4-(naphthalen-1-yl)-HI-pyrrol 

e(t33) 

64mg(0.2 mmol) of the compound prepared in Example 125-1) 

was dissolved in 2me, of dimethylformamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at 0 t, and the mixture was stirred for 5 

minutes. 61mg(0.22 mmol) of the compound prepared in Preparation 

45-2) was added to the mixture, which was then stirred at room 

temperature for 5 hours. The solvent was removed by distillation under 

reduced pressure and lOmt of water was added to the residue. The 

result:ilig mixture was extracted twice with 1 O:mt of ethyl acetate, dried 

over anhydrous sodium sulfate, concentrated and subjected to silica gel 

column chromatography( eluent dichloromethane/methanol=90/l 0, v/v) to 

obtain 80mg(Yield 76%) of the title compound. 
1H NMR(CDCh) 8 1.06(br, 2H), 1.SO(br, 2H), 1.86(s, 3H), 

2;84(br, 2H), 3.30(br, 2H),- 4.98(s; · 2H), 5.ll(s, 2H), 6.63(m, 2H), 7.0l(s, 

lH), 7.12-7.30 (~ 4H), 7.32-7.46{m, 4H), 7.53(s, lH), 7.73(d, lH), 

7.Sl(d, lH), 7.97(d, lH) 

.. F AB (M+H): 524, C31H30N50CL 

Example 134: Synthesis of 1"'.[1-{2-chlorobenzyl)-lH-imidazol-5-yl] 

methyl-3-[N-(2-methoxyethyl)-N-methyl]carbam oyl-4-(naphtbalen-1-yl)-1 

H-pyrroJe(134) 

62mg(0.2 mm.al) of the compound prepared in Example 114-2) 

was dissolved in 2mt of dimethylformamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at O "C, and· the mixture was stirred for 5 

minutes. 6lmg(0.22 mmol) of the compound prepared in ·Preparation 
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45 .. 2) ·was adde:d to the mixture,, which was then · stirred ·at· room ··· 
- . . ··-· 

::·- temperature for S hours. The solvent was removed by distillation under 
. .... . ... 

reduced pressure and · 1 Orne of. water was added to the residue. The 

resulting mixture was extracted twice with 1 Om~ of ethyl acetate, dried 
· .. 

over anhydrous sodium sulfate, concentrated and . subjected to silica gel 

colmnn: chromatography(eluent: ··. dichloromethane/methanol=95/5, v/v) to 

obtain 77mg(Yield 75%) of the title compound. 
1H NMR(CDCh) 8 2.37(br, 2H), 2.72(m, lH), 3.0l(br, 4H), 

3.IO(br, lH), 3.32(br, lH), 4.18{br, lH), 5.04(s, 2H), 5.17(s, 2H), 6.65(d, 

lH), 6.76(d, 2H), 7.04(d, lH), 7.13-7.35(m, 4H), 7.36-7.50(~ 4H), 

7.71(s, lH), 7.75(d, lH), 7.82(d, lH), 8.0l(d, lH) 

FAB (M+H): 513, C30H29N402Cl 

Example 1~5: Synthesis .. of 1-[1•(2-fluC)robenzyl)-lH-imidazol-5-yl] 

rnethyl .. 3-( 4-methyJpiperazin-1-yl)carbonyl-4-(naphthalen-1-yl)-lH-pyrrol · 

e(13S) 

64mg(0.2 mmol) of -the compound prepared. in .. Example 125-1) 

was ¢lissolved in 2mt of dimetbylfonnamide, 26mg(0.66 mmol) . of sodium 

hydride was added thereto at O t, and .the mixture was stirred for 5 

minutes. Slmg(0.22 mmol). of the compound prepared in Preparation 

46-2) was added. to the mixture, which was then stirred at room 

temperature. for _5 hours. T~e solvent was removed by distillation under 

reduced ·pressure and tome of water was added to the residue. The 

resulting mixture was extracted twice with IOme of ethyl acetate, dried 

over' anhydrous sodium sulf~te, . · concentrated . and subjected to silica gel 

coluznn chromatography(eluent:. dichlorometliane/methanol=90/~0, v/v) to 

obtain 79mg(Yield 77%) of the title compound. 
1
H NMR(CDCb)· 8 . 1.06(br, ·_2H),. l.80(br; 2H), 1.86(s, 3H), 

2.93(br, 2H), ·3.35(br, 2H), 5.03(s~ 2H};·_:5.06(s, ,2H) •. 6.66(~ 2H), 6.87(m, 
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·· - IH). 7~12~7;30 _(~ 4H), 7.32-7.46{m, 4H), 7.58(s, lH), 7.77(d, lH), 

_ -7.82(d, lH), 7.97{d, lH) 

FAB (M+H): 508, C31H30N50F. 

Example 136: Synthesis of · l-{1-(4-methylbenzyl)-lH-imidazol-5-ylJ. 

m ethyl-3·{ 4-methylpiperazin-1-yl)carbonyl+(Iiaphthalen-1-yl)-lH-pyrrol 

e(136) 

64mg(0.2 mmol) of the compound prepared in Examp1e 125-1) 

was dissolved in 2.rnt of dimetb.ylfonnamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at O °C, and the mixture was stirred for 5 

minutes. 57mg(0.22 mmol) of the compound prepared in Preparation 

47-2) was added to the :lnixture, which was then stirred at room 

temperature for 5 hours. The solvent was removed by distillation under 

reduced pressure and I Om.e of water was added to the residue. The 

resulting mixture was extracted twice with l ome of ethyl acetate, dried 

over anhydrous sodium sulfate, concentrated and subjected to silica gel 

·-column chromatography(eluent: dichloromethane/methanol=90/10, v/v) to 

obtain 8lmg(Yield 80%) of the title compound. 
1H NMR(CDCh) 8 1.09(br, . 2H), 1.83(br, 2H), - 1.86(s, 3H), 

2.24(s, 3H), 2~93(br, 2H}, 3.30(br, 2H), 4.86(s, 2H), 4.9l{s, 2H), 6.59(d, 

HI), 6.87(m, 2H), 7.0l(s, III), 7.07(d, 2H), 7.15(s,. lH), 7.25(m, IH), 

7.50(m, 3H), 7.53(s. lH), 7.73(d, lH), 7.78(d, IH), 7.97(d, lH) 

F AB (M+H): 504, C32H33N50 

Example 137: Synthesis of 1-(1-(4-methylbeneyl)-lH-imidazol-S-yl] 

methyl-3-(morpholin-4-yl)carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(137) 

62mg(02 mmol) of the comp01md prepared in Example 106-3) 

was dissolved in 2mt of dim.ethylformamide, 26mg(0.66 mmol) of sodilim 
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hydride was added tb.eret<? at . 0 "C, and the mixture was stirred for 5 

minutes. 57mg(0.22 mmol) of the compound. prepared in Preparation 

47~2) was added to the. mixture, which was then stirred at room 

. temperature for 5 hours. The solvent was removed. by distillation under 

reduced pressure and lOm.e of water was added to the residue. The 

resulting mixture was extracted twice with 1 Omt of ethyl acetate, dried 

over anhydrous sodium sulfate,. concentrated and subjected to silica gel 

column chromatography(eluent: dichloromethane/methanol=95/5, v/v) to 

obtain 80mg{Yield 81 %) of the title compound. 
1H NMR(CDCh) 8 2.29(s, 3H), 2.30-3.60(br, SH), 4.94(s, lH), 

4;99(s, 2H), 6.61(d, lH}, 6.9l{d, UI), 7.07(d, lH), 7.12(d, 2H), 7.2I(s, 

lH), 7.32(d, · lH), 7.35-7.SO(m, 4H),. 7.71(s, lH), 7.77(d, lH), 7.84(d, 

lH), 7.98(d, lH)_ 

FAB (M+H): 491,· C31H30N402 

. Example 138: Synthesis of· 1-[1-(J-methylbenzyl)-lH-imidazol-S-yl) 

. metbyl-3-( 4-methylpiperazin-1-yl)carbonyl-4-(naphthalen-1-yl)-lH-pyrrol 

.e(l38) 

64mg(0.2 mmol) of the compound prepared in Example 125-1) 

was dissolved ~ 2mt of ;d:imethylformamide, 26mg(0.66 mmol) of sodium 

hydride was added thereto at O"C, and the mixture was stirred for 5 

minutes; . 57mg(0.22 mm.ol).· Qf the, .. compound prepared in Preparation 
48-2) was added to the mixture, which was then stirred at room 
temperature for 5 hoilrs. The solvent was removed by distillation llllder . 

reduced pressrire and lOmt of water was added to the residue. The 

. resulting m.ixµJre was extraCted twice with I Omt of ethyl acetate, dried 

. over anhydr~us sodimn sulfate, c·onc.entrated and subjected to silica gel 

column chI:o~atography(eluer,it: . cficbloromethan~etbanol=90/10, v/v) to 
~btain 74mg(Yiel~.,7~%) of the title,_co,u.pound. 
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1H NMll(CDCh) . f .'. (~6(br. __ · 2H), i.so(br, 21n ••. LS4(s; }H)~ 
2.91(br, 2H), 3.27(br, 2H), :.4.86(s, 2H), .4.89(s. 2H), 6.57(d, IH), 6.7l(d, ... 
lH). 6.77 (s, lH), 6.97(s, lH), 7.0l(d, lH), 7.lS(m, 2H), 7.25(d, lH), 

7.37(m, 3H), 7.51(s, lH), 7.70(d, lH), 7.72(d, lH), 7.98(d, lH). 

FAB ·(M+H): 504, C32H33N50 

Preparation 49: Synthesis of 3-(naphthalen-1-yl)carbonyl-lH-pyrrole 

49-1) Methyl N-methyl-1-naphthalen hydroxamate 

3.44g(20 mmol) of 1-naphthoic acid· was dissolved in 20m.e of 

·dimethylformamide, arid then 4.6g(24 mmol) qf EDC, 2.02g(20 mmol) of 

triethylamine and 3.24g(24 mmol) of HOBT were added thereto. The 

resulting mixture was stirred at O'C for 5 minutes. To the reaction 

solution was added 1.85g(20 mmol) of N,0-dimethylhydroxylamine 

hydrochloride, which was then stirred at room temperature for 5 hours. 

The solvent was removed under reduced pressure and then IOOme of 

saturated potassium carbonate solution was added to the residue. The 

resulting solution was extracted· with ethyl acetate. Then, the organic 

· layer was washed sequencially with IN aqueous hydrochloric acid 

solution, aqueous sodium chloride solution and water. dried over 

allhydrous sodium sulfate and concentrated to give 3.04g(l.50 mmol) of · 

the title compound. 
1H NMR(CDCh) 8 2.42(s, 3H), 3.24(s, 3H), 7.47(m, 4H), 7.67(d, 

lH), 7.74(m,. 2H), 

FAB 216 (M+H) 

49-2) I-(Naphthalen-l-yl)-prop-2-en-1-one 

2.03g(9.4 mmol) of the ·compound prepared· in Preparation · 49-1) 

was dissolved in 20mt of dry tetrahydro~ and then 20mt of IN 
vinyhnagnesiumbromide-tetrahydJ.ofuran srilution w&S .. added . slowly thereto 
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at O"C. 'The mixtar~ _was st;L.r;red .. at roqm. tem_peratw·~ for. 30 minutes 

and 20m.e of lN hydrochloric ·acid was added the~eto,. and then the 

resulting . so~ution- ~as eXtracted: With 50Jilt of ethyl acetate. The organic 

layer was dried over anhydrous magnesium sulfate. and the solvent was 

removed under reduced _pressure to give .1.63g(9 mm.al; Yield 96%) of 

the title compound. 
1H NMR(CDCh) . 8 6.92{m, IH), 7.5l(m, 4H), 7.74(d, lH), 

7.85(m, 2H), 7.98(d, IH), 8.3I(d, IH) 

49-J) 3-(Naphthalen-1-yl)carbonyl-lH-:-pyrrole 

901mg(5 mmol) of the compound prepared in. Preparation 49-2) 

and l.Olg(S.5 mmol) of tosylmethylisocyaniq.e were dissolved in lOmt of 

tetrahydrofuran. 555mg(5.5 mmol) of potassium t-butoxide dissolved in 

1 Omt of tetrahydrofuran was slowly added thereto and_ the mixture was 

stirred for 30 minutes. lOmt of water was added to the reaction 

solution to stop the reaction and the solvent was removed under reduced 

pressure. 20rnt of water was added· to the residue and the resulting 

mixture was extracted-_ with __ ethyl acetate, __ washed with aqueous sodium 

chloride solution and then dried over anhydrous magnesium sulfate. 

The solvent was removed under reduced pressure and th~ _ residue was 

subj~cted to. silica gel ·column chromatography( eluent: . ethyl acetate/ 

hexane=l/3, v/v) to obtain 884mg(4 . mm.al, Yield- 80%) .. of the title 

compound. 
1H NMR.(CDCh) 8 6.57(s, lH), :6.66(s, lH), <;;.79(s, _ lH), 7.36(m, 

3H), -7.48(d, IH), 7.77(d, IH), 7.82(d, lH), 8~04(d, lH), _9.9.J(s, lH) . 

Prepa~ation 50: .·- Synthesis . ___ of ___ 1~(naphthal_en-1-yl)~arf>onyl-3-[N-(2-

methoxyethyl)-N-methyl~rbamoyl)-1H-pyrrole -- ., · 

50-1) ~(Naphthalen-l-yl)-4-oxo-Z-butenoic _acid 
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. 5.88g(60 'mmol) of· dry maleic acid was dissolved in lOOmt of 

dry tetrahydrofuran and the mixture . was cooled d0\11.'Il to 78 "C . 
4.14g(20. mmoJ) of 1-bromonaphthalene was dissolved in 100mt of dry 

tetrahydrofuran and 13.Sm.e of 1.6N n-butyllithium-hexane solution was 

added thereto at 78 "c. This reaction solution was stirred for 5 minutes 

and then it was added to the dry maleic acid solution prepared in 

advance using cannula. The resulting · mixture was stirred for 10 

minutes, and water was added thereto to stop fue reaction. The solvent 

was removed under reduced pressure, and the residue was acidified by 

lN aqueous hydrochloric acid solution and extracted with ethyl acetate. 

The organic layer was washed . with water and aqueous sodium chloride 

solution, dried over anhydrous magnesium sulfate, concentrated under 

reduced pressure and subjected to column chromatography( eluent: ethyl 

acetate/hexane=2/1, v/v) to give l.35g(6.0 mmol; .Yield· 30%) of the title· 

compound. 
1H NMR(CDCh) 8 6.81(d,. lH), 7.52-7.65(m, 3H), 7.85(d, lH), 

7.89(d, lH), 7.92(d, lH), 8.06(d, lH), 8.56(d, lH) 

50-2)N-(2-methoxyethyl)-N-methyl-4-(naphtbalen-1-yl)-4-oxo-2-butenoamide 

l.3g(5.9 mmol) of the compound prepared in Preparation 50-1) 

was dissolved in lOmt of dimethylformamide, and then 1.7g(8.9 mmol) 

of EDC and 1.2g(8.9 mmol) of HOBT w.ere added thereto at O"C. The 

resulting mixture was stirred for 5 minutes. To the reaction solution 

were added 530Iilg(5.9 mmol) of N-(2~methoxyethyl)-N-methylamine and 

1.2mt(8.9 mmol) of triethylamine, the mixture of which ·was then stirred 

at 'room temperature for 2 hours. The solvent was removed under 

reduced pressure and then some. of water was added to the residue. The 

resulting solution· was extracted with . ethyl. acetate. The organic layer 

was ·washed with aqueous sodi1:11Il ·chloride solution, dried over anhydrous 

magnesium sulfate and concentrated under reduced pressure. The residue 
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-was -subjected- to - column: .. chromatography(eluent: ___ ethyl acetate/hexane= 

-111, v/v) to give i:4g(4.7-mmo1; Yield 80%)- of th.e title compound. 
1H NMR(CDCl3) -- -8- -ios(s, -- ~H). 3.32(s, 3H), 3.54(m, 2H), 

3.65(m, 2H), 7.40-7.58(m, 4H), 7.71(t, lH), 7.89(m, 2H), 8.03(d, HI)~ 

8.54(d, lH) 

5 0-3) _ 3-[N-(2-methoxyethy1)-N-methyl]carbamoyl-4-(naphthalen-l-yl)carbo­

nyl-1H-pyrrole 

l.4g{4.7. mmol) of the compound·- prepared in Preparation 50-2) 

and 1.0g(S.1 mmol) of tosylmethylisocyanide were dissolved in 20me, of 

tetrahydrofuran. 790mg(7.0 mmol) of -potassium t-butoxide was added 

thereto and the mixture was stirred at room temperature for 3 hours. 2 

me of water was added to the reaction solution to stop the reaction and 

the solvent was removed under reduced pres~. The residue was 

extracted with ethyl acetate, washed with aqueous sodium chloride 

solution and dried over anhydrous magnesium. sulfate. The solvent was 

removed under reduced pressure and the residue was subjected to column 

chromatography(eluent: ethy~ .acetate/hexane=2/3, v/v) to give 1.2g(3.6 

;mmol, Yield 76%) of the ti~e compound. 
1H NMR(CDCb) 8 3.04(s, 3H), 3.35(s, 3H), 3.47(m, 2H), 

3.64(m, 2H), 6.55(d, IH). 6.63{m, _lH), }.21~7.40(m, 4H), 7.74(m, 2H), 

8.00(m, lH), 11.4 (br. lH). 

Example 139: Synthesis of 1-[1-(4-cyanobenzyl)-lH-imidazol-5-yl] 

m ethyl~3~(naphthalen-1-yl)carbonyl-1H-pyJ;role(139) 

The title compc>Und _was _obtained in a yield of 35% according to 

the same _procedure as Example 1 except that the compound prepared in 

Preparation 29-5) and the compound prepared in Preparation 49-3) were 

used. 
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·· · 
1H l\Tl'\1R(CDCh} ~· 4.86(s, 2H), 4.95(s. 2H), 6.52(s,. lH}, 6.61(s, 

lH), 6.89(m, 3H), 7.20(s, lH), 7.49(m, 6H)~ 7.75(s, lH), 7.87(d, lH), 

7.95(d, 1H), 8.ll(d, lH) 

FAB : 417 (M+l) 

· Example 140: Synthesis of 1-[1":'(4-bromobenzyl)-lH-imidazol-5-yl] 

m ethyl-3-(naphthalen-1-yl)carbonyl-1H-pyrrole(140) 

The title compound was obtained in a yield of 20% according to 

the same procedure as Example 1 except that the compound prepared in 

Preparation 32-2) and the compound prepared in Preparation 49-3) were 

used. 
1H NMR(CDCh) 8 4.84{s, 2H), 4.92(s, 2H), 6.54(s, Hi), 6.67(s, 

lH), 6.78(d, 2H), 6.93(s, lH), 7.22(s, lH), 7.38(d, 2H), 7.SO(m, 3H), 

7.58(d, lH), 7.89(d, lH), 7.95(d, IH); 8.13(d, lH), 8.16(s, lH) 

FAB : 470 (I\if+l) 

Example 141: Synthesis of 1-[1-(4-bromobenzyl)-1H-imidazol-5-yl] 

methyJ..;3-[N-(2-methoxyethyl}-N-methyl]carbamoyl-4-(naphthalen-1-yl)car 

bonyl-1H-pyrrole(141) 

The title compound was obtained in a yield of 81 % according to 

the same procedure as Example 1 except that the compound prepared in 

Preparation 32-2) and the compound prepared in Preparation 50-3) were 

used. 
1H NMR(CDCh) 8 2.94{s, 3H); ·3.25(s,3H)~ 3.42(m, 2H), 3.48(m, 

2H),
1 

4.72 (s, 2H), 4.78(s, 2H), 6.64(m, 4H), 728-7.48(m; SH), 7.Sl(m, 

2H)~ 8.14(m, lH) 

FAB : 585 (M+l) 

Preparation 51: Synthesis of ethyl :t-naphthoylglycinate hydrochloride 
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s 1-1) Ethyl N-( diphenylmethylene )glycinate ., 

. Glycine ethylester hydrochloride salt . and diphenylketimine were 

reacted according to the procedure described in M. J. 0 1 Donnell, R. L. 

Polt, J. Org. Chem 47, 2663, 1982 to give the title compound in a yield 

of 90% .. · 
1H NMR(CDCh) e 1.20(t,3H), 4.12(m,4H), 7.10-7.40(m,8H), 

7.59(d,2H) 

51-2) Ethyl 1-naphthoylglycinate hydrochloride 

1-Naphthoylchloride and the compound prepared in Preparation 

51.; 1) were reacted according to the procedure described in J. Singh, et. 

al. Tetrahedron Lett., 34(2), 211, 1993 to give the title compound in a 

yield of 48%. 
1H NMR(DMSO-.d6) 8 1.78(s,3H), 3.65(q,1H), 3.95-4.15(m,2H), 

6.33(s, IH), 7.58-7.85(m,3H), 8.15(d,1H), 8.31(d,1H), 8.38(d,2H), 

8.42(d;2H) 

Preparation 52: Synthesis of 2-fl-(4-chlorobenzyl)-lH-imidazoJ-5-yll 

thioa,cetamide 

· 52-1) 1-( 4-Chlorobenzyl)-5:-hydroxymethyl:-lH-imidazole 

The title compound was obtained in a yield of 50% according to 

the simi).ar procedure descrbied in J.M.Dener, L~H Zhang, H.Rapoport, J. 

Org. Chem., 1993, 58, 1159 using . dihydroxyacetone dimer and 

4-chlorob~lamine· hydrochlorid~ as starting materials. 
1H NMR(CDCh+CD3QD) 0 4.50(s,2H), 5.20(s,2H), 6.94(s,1H), 

-7.06(d,2H); 7.32(d,2H), 7.46(s,1H) . :· .... 

52-2)· 1-( 4 .. Chlorobenzyl)-5 .. chloromethyl-1~-imidazole hydrochloride 
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3.00g(l3.5 mmol) of _the· c.o~~otmd_ prepar~d- in Preparati011 52~~) · ·· 

was · dissolved in 40mt. _ of c:fil()r()fonn,_: 2.88rnt(40.5 .. mmol). of 

thionylchloride was slowly added thereto at -O"C, and the mixture was 

stirred at room temperatw-e for 2 hours. The organic solvent was 

removed under reduced pressure to give 3.64g(13.l mmol, Yield 97%) of 

the title compound. This compound was . used . directly in the next 

reaction without purification; 

52-3) [I-( 4-Chlorobenzyl)-lH-imidazol-5-yl]acetonitrile 

l.2g(4.3 mmol) of the compound prepared in Preparation 52-2) 

was dissolved in lOm.e of dimethylsulfoxide and l.3g(26 IIL.ilol) of 

sodium.cyanide was added thereto. The mixture was stirred at room 

temperature for 6 homs. 30mt of water was added thereto and the 

resulting mixture was extracted with ethyl acetate(20m.e x 3). The organic 

layer was dried over anhydrous sodium sulfate and concentrated to give 

0.96g(4.l mmol, Yield 96%) of the title compound. Tiris compound was 

used in the next reaction. without purification. 
1H NMR(CDCh) 8 3.70(s,2H), 5.12(s,2H). 6~88{s,1H). 7.34(d,2H), 

7.62(d, 2H), 7.7l(s,1H) 

52-4) 2-[1-( 4-Chlorobenzyl)-lH-imidazol-5-yl]thioacetamide 

150mg(0.64 mmol) of the compound prepared in Preparation 52-3) 

was dissolved in a solvent ·mixture of lmt of pyridine and 0.3m.e of 

1riethylamine and then satlli'ated by bubbling hydrogen sulfide gas 

through the solution for 30 minutes. The reaction solution was stirred 

. ·at rroom temperature .. for 12 hours. . . The . solvent was. removed under 

reduced pressme and· IOme, · of water was added thereto. ·· The mixture . 

~as extracted with I Orne of ethyl" acetate. The organic layer was dried 

ovet anhydrous sodium sulfate, concentrated ali.d s1ibjected to silica gel 

column chromatography (eluent: ·methylene ch1oride/methanol=20/1, v/v) to 
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give. llOmg(OAl mmol, .Yield 64%), of the .title ;;;:;mpound . 
. r· ............... - - .. ·-. . .. . . 

H ~TMR(CDCh+CD30D). 8 3.2l(s,2H), 5.05(s,2H), 6.76(s,1H). 
. - . - . 

7.24(d,2H),. 7.6l(d,2H), 7 . .67(s, lH) 

. F AB :266(M+ 1) 

Preparation_ 53: Synthesis of 2-{l.-[1-(benzyloxycarbonyl)piperidin-4-yl] 

m ethyl-lH-imidazol-5-yl} thioacetamide 

53-1) 4-Aminomethyl-l-(benzyloxycarbonyl)piperidi..9le 

22.2g(0.2 mol) of 4-aminomethylpiperidine was dissolved in 250me 

of toluene and 2l.2g(0.2 mol} of benzaldehyde was added thereto._ The 

reaction mixture was refluxed for 3 hours 'V\iith Dean-stack to remove 

water, . and then cooled down to. O°C. 34.2g(0.2 mol) of benzylchloro­

form.ate was added slowly thereto while stirring. The mixture was 

. stirred at room temperature for 3 hours _and 220rnt of lN aqueous 

KHSQ4 · solution was added .· thereto. The mixture was extracted three 

times with 200mt of .diethylether, and the aqueous layer was basified 

with lN aqueous sodium hydroxide sofotion. . The aqueous solution was 

saturated with sodium chloride.. The aquequs layer was extracted three 

times with lOOmt of di~oromethane, dried over anhydrous magnesium 

sulfate and distilled undei: reduced pressure to give 38g(Yield 91%, 
. -

.. Molecular weight 248) of the title compound. 
1 . . 
H NMR(CDCh) . fi l. ll(s,2H), 1.49(s,3H), 1. 70( d,2H), 2.57( d,2H). 

2.78(s, 2H), 4.20(s,2H). 5.12(s,2H), 7.34-735(m, .5H) 

53-2) 1 ;,.[1-(Benzyloxycarbonyl)piperidin+yl]methyl-5-hydroxymethyl-2-

mercapto--lH-imid~le .. 

24.Bg(O.l mol) -of the compound prepared in Preparation 53-1) 

and 6.0g(O. l mol). of_ a~etic- acid were. dissolved in 50rnt of n-butanol, a 

solution wherein - 12.6g(0.13 mol) of pot:as~um thiocyanate, 15.2g(0.1 
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··. mol) ·of 1;3-dihydroxyacetone ·dimer and ·to.Og(0.17 mo!) of acetic acid 

were dissolved in some of n-~utanol was added thereto, and the whole 

mixture was stirred at room temperature: . After 48. hours, the solvent 

was removed by . distillation under reduced pressure, and. ·then the residue 

was dissolved in 200m.e of ethyl acetate and washed three times with 

1 OOm~ of water. The ·organic layer was dried· over anhydrous 

magnesium sulfate and concentrated to give 27g(75 minol, Yield 75%) of 

the title compound. 

. 
1H NMR(CDCh) 8 l.22(d,2H), l.57(d,2H), 2.30(s,IH), 2.72(s,2H), 

3.96(s. 2H), 4.15(d,2H), 4.46(s,2H), 5.10(s,2H), · 6.62(s,IH), 

7.26-7.37(m,5H) 

53-3) 1·[1-(Benzyloxycarbonyl)piperidin-4-yl]methyl-5-hydroxymethyl-1 H-

imidazole 

l8.05g{50 mmol) of the compound prepared in Preparation 53-2) 

was added to a mixture of lOOmt of 10% nitric acid and· IOme, of ethyl 

acetate, the reaction mixture was cooled with cold . ice water and then 

stirred at ··room temperature for 3 hours. The mixture was basified 

using 4N· aqueous sodium hydroxide ··solution· and extracted twice with 

I OOme of ethyl acetate. The extracted organic solution was dried over 

magnesium sulfate and distilled under reduced pressure to give 12.3g(38 

· mmol, Yield 75%) of the title compound. · 
1H NMR(CDCh) 8 l.16(d,2H), L56(d,2H), l.98(s,1H); 2.70(s,2H), 

3.88(d, 2H), · 4.18(s,2H}, 4.49(s~IH); 4.S6(s,3H), 5.10(s,2H}, 6.82(s,1H), 

7.27-7.40(m, 6H) 

53-4) 1-[1-(Benzyloxycarbonyl)piperid.in-4-yl]methyl-5-chloroID.etbyl-lH-imi 

-dazole· hydrochloride -· 

9.9g(30 mmol) ·of the compound· prepared in Preparation 53-3) 

was· · dissolved in 50mt ··of· ·chlorofonii, ·. and · 7.lg(60. · mmol) of 
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thionylchloride was slowly ·added thereto at· 0.0c. The reaction solution 

was stirred for 2 hours and th.e . solvent was removed by . distillation 

under reduced pressure to give_· 9.9g(Yield 95%, Molecular weight 347.5) 

of hydrochloride salt of .the . title . compound. This compound was used 

directly in the next reaction without pmification. 

53-5) { I-[1-(Benzyloxycarbonyl)piperidin-4-yl]methyl-lH-imidazol-5-yl }ace­

tonitrile 

The title compound was obtained in a ·yield of 39% according to 

the similar~ procedure as Preparation 52-3) using the compound prepared 

in Preparation 53-4). 
1H NMR(CDCh) 8 1.19(br,2H), l.60(br,2H), l.90(m,1H), 

2.72(br,2H), 3.7l(s,2H), 3.8l(d,2H), 4.22(br,2H), 5.ll(s,2H), 7.03(s,1H), 

7.29-7.36(m, SH), 7.5l(s,1H) 

53-6) 2-:{ 1-[ l-(Benzyloxycarbonyl)piperidin-4-yl]methyl-lH-imidazol-5-yl} 

thio~cetamide 

The title compound was obtained-in a yield of 74% according to 

the similar procedure as. P~eparation 52-4) using the compound prepared 

in Preparation 53-5).: 

.
1H NMR,(CDCh) 8 l.21(br,2H), ·· l.63(br,2H), 1.87(m,1H), 

2.71(br,2B), 3.31 .(s,2H), 3.84(d,2H), 4.25(br,2H), 5.12(s,2H), 7.JO(s,lH), 

7.33-7.41(m,5H),. 7.62(s,1H) 

FAB : 3.73 (M+l) 

Preparation 54: Synthesis of methyl 3-chlo~o-3-{naphthalen-1-yl)-2-oxo­

propionate 

7.~80g(49.9. mmol) (.)f · 1-naphthaldehyde and 7.15g(49.9 mmol) of 

.. . methyl dichloroacetate· w-ere · dissolved:·, in JOOm.e of t-butanol,· and 

6.15g(54.8 mmol). of. pota,ssi~. t-butqxi4e was added thereto at O°C. 
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The mixture was Sth"Ted at room temperature .for 24 hours -and then 50m.e. - - - - -
"of water was added to stop the _ reacri<?I1·_ The so~vent w~s removed 

under reduced pressure and the. residue :was extracted with. ethyl acetate. 

The organic layer was dried over magnesium ·sulfate, concentrated and 

subjected to- silica gel column -- chromatography( eluent: n-hexane/ethyl 

acetate=90/10, v/v) to give 2.Sg{9.52 -mmol, -Yield 19%) of the title 

compou.D.d. 
1H - NMR(CDCh) 8 3.78(s,3H), 6.92(s,1H), 7.45-7.73(m,4H), 

7.95(m,2H), 8.12(d,1H) 

Preparation 55: Synthesis of· methyl 2-chloro-3-(naphthalen-1-yr)-3-
oxopropionate 

55-1) Methyl 3-(naphthalen-l-yl)-3-oxopropionate 

10.2g(59.9 mmol) of 1-acetonaphthone and 4.8g(60% in mineral 

- oi, 120 mmol) of sodium hydride - were added to 1 oom.e of 

dimethylcarbonate and the mixture was refluxed for 24 hours. The 

solvent was removed under reduced pressure, IOOme of IN aqueous HCl 

solution was added to the residue, and the resulting mixtme was 

extracted with I OOmt · of ethyl acetate. The organic layer was washed 

with water( 1 OOJnt x 3), dried over anhydrous magnesium ·Sulfate and 

concentrated. The residue was -subjected to silica gel column 

·. chromatography(eluent: n-hexane/ethyl acetate=90/10, v/v) ·to- give 10.0g 

(43.8 mmol, Yield 73%) of the title compound. 
1 - - - -H NMR(CDCh) 8 3.75(s,3H), 4.14(s;2H)~· 7.45.,7.68(m,3H), 

7.82~8.08(m, 3H), 8.77(d,1H)-

55-2) Methyl 2-chloro-3-(naphtha1eii-1-yl)-3-oxopropionate 

- -· --. 456g(20.0 mmol) of the compound prepared-in Preparation 55-1) 

was dissolved in_ some of 1,2-dichloroethane, and 2.70g(20.0 mmol) of 



W099/28315 PCTIK.R98/00377 

. . ~ ,· ·' 

167 

sulfuryl chloride was slowly..added .. thereto at_ Ot;. _ The mixture was __ 

stirred at room temperatilre -for_ T houri. -- The solvent was removed by 
·-·. . - . .. ·-· .. .. ... .. . .. .... ····- ...... . 

distillation under_ reduced pressure to- give .4.70g(17.9 mmol, Yield 89%) ·. . .· . . . . . . . . . 

of the title compound. 
1~ NMR(CDCh) 8 3.75(s,3H), 5._82(s,2H), 7.50-7.72(m,3H), 

7.85-8.lS(m, 3H), 8.65(d,1H) 

Example 14~: Synthesis of 4-ethoxy~rbonyl-2-(1H-imidazol-5-ylmethy1) 

-5-(naphthalen-1-yl)oxazole(l42) 

142-1) . Ethyl 2-[(1H-imi4azol-5-yl)acetylamino]-3-(naphthalen-1-y1)-3-oxo­
propionate 

293mg(0.997 mmol) of the compound prepared fo. Preparation 

51-2), 162mg(0.996 lilII1:0l) of 4-imidazoleacetic acid hydrochloride, 

135mg(0.999 mmol) of ROBT and 191mg(0.996 mmol) of EDC were 

added to lOmt · of dimethylfomiamide, and then 202mg(l.99 mmol) of 

triethylam.ine was slowly added ~ereto, while stirring. The mixture was 

stirred at room temperature .. for 5. ho~ and then the solvent therein was ' . .: .. 

-removed under reduced. pressure .. :_ T~ the residue was added 30me of 

ethyl acetate> -which was. then washed · wjth .~aturated sodium bicarbonate 

solution and water~ The,. org~c layer .~as dried over anhydrous 

-magnesium sulfate, conce~trate9 and . subjected to silica gel column 

· chtomatograpliy(eluent: . dichlor~meth~e/iµej:hanol=95/5, v/v.} to give 

. 200mg(0.547 mmol,. Yield 55%) 9f the title ~ompound. . . . . ·' 

. 
1
H NMR(C:P~h) ;._~- .o_,92(t,3H),: ~-7~(s,2H), 3.98-4.15(m,2H), 

6.20(d,_1H), 6.92(~1H)~, .· 7.5?(~4!1), 7..6?(s,1Jl), 7.89(d,1H), 8.06(d,1H), 

.s.12(br,1H), 8.21(d,Hi),. __ ~·~?(d,1H) 

·', .. ··' 

142 .. 2) 

· oxazole _ 
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· -10omg(0.27 mmol) of the coinpoWid prepared in Example 142-1) 

was di~s9lved in Sme. of TfIF and then refluxed for 6 hours. The 
solvent was removed· by distillation under reduced pressure and the 
residue was subjected to· silica gel column chromatography(eluent: 
dichloromethane/methanol=95/5, v/v) to give 40mg(0.12 mmol, Yield 
44%) ofthe title compound. · 

1H Nlvffi.(CDCh) 8 0.98(t,3H), 4J3(q,2H), 4.27(s,2H), 6.92(s,1H), 
7.45- 7.58(m,4H), 7.65-7.75(m,2H), 7.89(d,1H), 7.97(<1,lH) 

FAB : 348 (M:+l) 

Example 143: Synthesis of 2-(IH-imidazol-5-ylmetbyl)-4-(morpholin-4-. 
yl)carbonyl-S-(naphthalen-1-yl)oxazole{14J) 

3 lmg(0.09 mmol) of the compound prepared in Example 142-2) 
was dissolved in a solvent mixture of tetrahydrofuran/methanol/water(0.6 
m.e/0.3mR/Ime). and 6mg(0.13 mmol) of lithium hydroxide was added 
thereto. The reaction solution was stirred at room temperature for 3 

··· · hours; and the solvent was removed under reduced pressure. The residue 
was adjusted to pH 6 using· O.lN aqueous hydrochloric acid solution and 

· then· extracted with ethyl acetate. : The organic layer was dried over 
anhydrous sodium sulfate and concentrated. The concentrate was 
dissolved in lmt of dimetbylformamide, 18mg(0.13 mmol) of HOBT and 
26mg(0.13 mmol) of EDC were· added thereto at 0 "C, and. the mixture 
was· stirred for 10 minutes. 9Jd(0~09 .mmol) of morpholine and l8Jd 
(0.13 · Irimol) of .triethylamine were added thereto and the mixture was 

·· ··· sitrred · ·.at· room temperature for. 2 . hours: . The .reaction solution was 
.. '·treated· , according to the same procedu:!e · , as Example 142-1) to give 
· 14mg(0.04 mmol, Yield 45%) of .the title compound. 

1H NMR(CDCh) ~· 2.97{br,2H), 3.24(br,2H), 3.43(br,2H), 
:3.57(br;2H), 4.27(s,2H), 6.95(s,.1H), 7.52-7.67(m,6H), 7.81-7~95(m,3H) 
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·· FAB : ·389 (M+l) 

Example 144: Synthesis of 4-etho1.-ycarbonyl;.2-(1H-imidazol-5-ylmethyl) 

-5-(naphthalen-1-yl)thiazole(144) 

lOSmg(0.287 mmol) of the compound prepared in Example 142-1} 

and 116mg(0.287 mmol) of Lawesson's Reagent were dissolved in lOmt 

of tetrahydrofuran, and the mixture was refluxed for. 6 hours. The 

solvent was removed under reduced pressure, lOmt of saturated sodium 

bicarbonate solution was added to the residue, and then the resulting 

mixture was eJ..1racted with. ethyl acetate. The organic layer was dried 

over . anhydrous magnesimn sulfate, concentrated and subjected to silica 

gel column chromatography(eluent dichloromethane/methanol=95/5, v/v) to 

give 26mg(0.075 mmol, Yield 26%) of the compound of Example 142-2) 

and 24mg(0.066 ·m.mol, Yield 23%) of the title compound. 
1H NMR.(CDCh) ~ 0.63(t,3H); 3.92(q,2H), 4.42(s,2H), 6.97(s,1H), 

7.405- 7.75(m,6H), 7.85-7.95(m,2H) 

FAB : 364 (M+l) 

Example · 145: Synthesis of 2-(1-(4-chlorobenzyl)-lH-imidazol-5-yl 

· methyl]-4-inethoxycarbonyl-s...(naphthalen;.1-yl)thiazole(l45) 

130mg(0.49 mmol) of th~ compolll1d prepared in Preparation 52-4) 

and I29mg(0.49 · mmol) .. of the co:mpourid prepared in Preparation 54 

were dissolved in 5mt of ethanol, and the mixture was refluxed for 5 

hotlrs. The solvent was removed by distillation under re~ed pressure 

and the residue was subjected to ·silica gel column chromatography 

·. · (eluent: dichloromethane/methanol=40/l, v/v). to;' give 45mg(0.095 mmol; 

· ·Yield 19%) of the title c0mpound. 
1H NMR(CDCh) 0 · 3.50(s,3H), 4.26(s,2H), 5.ll(s,2H), 6.92(~2H), 
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7.07(s, lH), 7.21-7.43(m,7H); 7.53(s.IH)> 7.83(m;2H) 

FAB : 474 (M+l) 

·Example 146: Synthesis of 2-[1-( 4-chlorobenzyl)-lH-imidazol-5-ylmethyl 

J-4~(morpholin-4-yl)carbonyl-5-(naphthalen-l~yJ)thiazole(146) 

The title compound was obtained in a yield of 23% according to 

the similar procedure as Example 143 using the compound prepared in 

Example 145. 
1H NMR(CDCh) 8 2.63(br,2H), 3.02(br,2H), 3.24(br,2H), 

3.42(br,2H), 4.26(s,2H), 5.2l(s,2H), 7.02(m,2H), 7.18(s,1H), 7.3l(m,2H), 

7.43-7.60(m,5H), 7.78-7.96(m,3H) 

FAB : 529 (M+ I.) 

Example 147: Synthesis of 2-[l-{4-chlorobenzyl~lH-imidazol-5-ylmethyl 

]-4-[N-(2-methoxy)ethyl-N-methylcarbamoyl]-S-(naphthalen-1-yl)thiazole 

(147) 

The title compound was obtained in a yield of 41 % according to 

the similar procedure as Example 143 using the compound prepared in 

Example 145 except that N-(2-methoxyethyl)methylamine was used 

instead of morpholine 
1H NMR(CDCh) 8 2.68(br,3H), 2. 89-3 .39(m, 7H). 4.22(s,2H). · 

S.17(s;2H), 7.0l(m,2H), 7.15(s,1H), 7.33(m,2H), 7.40-7.61(m,5H), 

7.71-7.82(m,3H) 

. r FAB : 531 (M+l) 

Example 148: Synthesis of 2-[1-(4-chlorobenzyl)-lH-imidazol-5-ylmethyl 

'}-S-methoxycarbonyl-4-(naphthalen-1-yl)thiazole(t 48) 
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250mg(0.95 mmol) of the compound prepared in Preparation 52..;4) 
·-

and 249mg(0.95 mmol) of the compound .prepared in Preparation 55-2) 

were dissolved in 1 Orne, of ethan.o~ and the . mixt1...rre was refluxed for 24 

hours. The solvent was removed by distillation under reduced pressure 

and the residu·e · .. was. subjected to silica gel column chromatography 

(eluent: dichloromethane/methanol=40/l, v/v) to give I80mg(0.38 mmol, 

Yield 40%) of the title compound. 
1H NMR(CDCJ3) 8 3.53(s,3H), 4.22(s,2H), 5.12(s,2H), 

6.9l(m,2H), 7.ll(s, IH), 7.21-7.54(m,7H), 7.83(m,3H) 

FAB : 474 ~+l) 

Example 149: Synthesis of 2-[1-(4-chlorobenzyJ)-1H-imidazol-5-ylmethy! 

)-5-(morpholin-4-yl)carbonyl-4-(naphthalen-1-yl)thiazole(l49) 

The title compound was obtained in a yield of 39%. according to 

the similar procedure as Example 143 using the compound prepared in. 

Example 148. 
1H NMR.(CDCh). 8 . 2.38(br,2H), 

3.42(br,2H), 4.27(s,2H), 5.2l(s,2H), 

7.50-7.61(m,SH), 7.89-7.99 (m,3H) 

FAB : 529 (M+l) 

2.82(br,2H), 

6.98(m,2H), 

3.2l(br,2H), 

7 .25(m.,3H), 

Example· 150: Synthesis of 2-{l-[l-(benzyloxycarbonyl)piperidin-4-

ylmethyl]-lH-imidazol-S-ylmethyl}-S.methoxycarbonyJ-4-(naphthalen-1-yl 

)thiazole(tSO) 

124mg(0.33 mmol) of the compound _prepared. in Preparation 53-6). 

and '87mg(0.33 mmol) of the compound prepareclin Preparation 55-2) 

were dissovedin 1 Omt of ethano4 and th~ mix.ture was refluxed for 20 

. . hours. The solvent was removed by distillation under reduced pressure 
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and t..1.e residue was· · subjected· to - s=.Jica gel column chromatography 

(eluerit: clichloroniethane/iri.eth.anol=9.5/5, v/v) to give 95mg(0.16 mmol, 

Yield. 48%) of the title compoUn.d. 
1H NMR(CDCh) B l.10(br,2H), l.53(br.3H). 2.50(br,2H), 

3.62(s~3H), 3.81(~2H), 4.19('or,2H), 4.41(s;2H), 5.14(d,2H), · 7.16(s,1H), 

727-7.61(m, lOH), 7.78(s,1H), 7.91(d,1H), 7.96(d,1H) 

FAB ·: 595 (M+l) 

Example 151: Synthesis of 2-{l-[1-(beneyloxycarbonyl)piperidin-4-yl 

methyl}-lH-imidazoI-5-ylmethyI}-5-[N-(2-methoxy)ethyl-N-methylcarbam 

oyI}-4-(naphthaleu-1-yl)th iazole(151) 

The title compound was obtained in a yield of 36% according to 

the similar procedure as Example 143 using the compound prepared in 

Example 150 except that N-(2-methoxyethyl)methylamine was used 

instead of morpholine. 
1H NMR(CDCh) 8 2.68(br,3H), 2.89-3.39(m. 7H), 4.22(s,2H), 

5.l 7(s,2H), 7.0l(m,2H), · 7.15(s,1H), 7.33(m,2H)t 7.40-7.61(m~5H), 

7.71-7.82(m,3H) 

FAB : 638 (M+ 1) 

Preparation 56: Synthesis of 4-(5-chloromethyl-lH-imidazol-l-ylmethyl) 

-piperidine-1-carboxylic acid benzylester . 

5 6;.l) 4,.;Aminomethyl-piperidine-l-carboxylic acid benzylester 

22.2g(0.2 mol) of 4-am,inometb.yl-piperidine was dissolved m · 

250m£. of toluene· and then· 21.2g(0~2 mol) of benzaldehyde was added 

'thereto. The mixture was' refluxed for· 3 hours with Dean-stack and 

cooled down to O"C, and then 34.2g(0.2 mol) of benzylcblorofonnate was 

added thereto ·while stirring. After the mixture was stirred for 3 hours, 
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IN aqueous- potassium hydrosu.lfate soluti.on(220r,~) was added thereto at 

. room temperature. .· The mh..i:ure. was eA1:racted three times with 200mt 

of diethylether, and then the aqueous layer was basified ·with sodium 

hydroxide. The aque~us solution was saturat~d with sodium chloride and 

extracted three time.~ with 1 oome of dichloromethane. The organic 

solution was dried . over magnesium sulfate and distilled under reduced 

pressure to obtain 38g(Yield 91%. ~ole~ular weight 248) of the title 

. comp01.md. 
1H NMR(CDCh) 8 1.ll{s,2H), 1.49(s,3H), l.70(d,2H), 2.57(d,2H), 

2.78(s. 2H), 4.20(s,2H), 5.12(s,2H), 7.34-7.35(m,5H) 

FAB(M+H): 249 

56-2) . 4-(5-Hydroxymethyl•2-mercapto-1H-imidazol-1-ylmetbyl)-piperidine 

-1-carboxylic acid benzylester 

· 24.8g(O.l mol) of the compound prepared in Preparation 56-1) 

and 6.0g(O.l mol) of acetic acid were dissolved in some of n-buthanol, 

and then the resulting solution was added to a solution wherein 

·12.6g(0.13 mol) of potassium. thiocyanate, . 15.2g(0.1 mol) of 1,3-dihydr­

oxyacetone diµ1er an~ 10.0g(0.17 mol) of acetic acid were dissolved in 

50mt of n-butanol. The wh<?le· mixture was stirred for 48 hours. The 

. solvent. was removed':~ .distillation under reduced pressure, 200mt of 

ethyl acetate was·. added . thereto, ~d the mi.$lre was washed three times 

with I OOrnt of water. . The organic layer was dried over magnesium 

sulfate, and .. the . solvent . was .. rem~ved . by distillation l,J.Ilder reduced 

. pressure to obtain 27g(75 mmol; Yield 75%, Molecular weight 361) of 

the 'title compomid . 

. 
1
H NMR(CDCh) 8. 1.~(d,2H), 1.57(d,2ll). 2.30(s,1H),. 2.72(s,2H), 

3,96 (s,2H), 4.15{d,2H), 4.46{s,2H), 5.10(s,2H), 6.62(s,IH), 

7 .26-7.37(m,SH) 

FAB(M+H): 362 
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56-3) 4-(5-Hydroxymethyl-1H~lln.idazol-1-ylmethyl)-piperidine-l-C8!boxylic 

acid benzylester 

18.05g(50 mmol) of the· compoiind prepared in Preparation 56-2) 

was added to a mixture of lOOmt, of nitric acid(10%) and lOmt of ethyl 

acetate. The whole mixture was soaked in cold ice water for 5 

ril.inutes, and stirred at room temperature for 3 hours. The mixture was 

basified with 4N aqueous sodium hydroxide solution, and th.en extracted 

twice with 1 OOmt of ethyl acetate. The organic extract was dried over 

magnesium sulfate and distilled under reduced pressure to obtain 12.3g 

(38 mmol, Yield 75%, Molecular weight 329) of the title compound. 
1 . . 
H NMR(CDCh) 8 1.16(d,2H); 1.56(d,2H), 1.98(s,1H), 2.70(s,2H), 

3,88 · (d,2H), 4.18(s,2H), 4.49(s,1H), 456(s,3H), 5.10(s,2H), 6.82(s,1H), 

7 .27-7.40 (m,5H) 

F AB(M+H): 330 

56-4) 4-(5-Chloromethyl-lH-imidazol-1-ylmethyl)-piperidine-1-carboxylic 

acid benzylester 

9.9g(30 mmol) of the compound prepared in Preparation 56-3) 

was dissolved in some, of chlorof~ and 7. lg(60 mmol) of thionyl 

chloride was slowly added thereto at· 0 t. 'The mixture was stirred for 

2 hours, the solvent was removed by disti1lation · under reduced pressiire, 

and the residual hydrochloric acid was removed under vacuum to obtain 

9.9g(Yield 95%, Molecular weight 347.5) of hydrochloric acid. salt of the 

title ·compound. 

·· ' . 
1H NMR(CDCh} 8 l.12(d,2H), l.S3(d,2H); 2.6S(s,2H), 

3.82{d,2H), 4.22 (s,2H), 4.42(s,1H), 4.49(s,3H), 5.12(s,2H); .. 6.60(s,1H), 

7.30•7.4l{m,5H) 

FAB(M+H): 349 
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Preparation 57: Synthesis of 1-(4-chiorobeneyl)-5-chloromethyl-1H­

imidazole hydrochloride 

· 57-1) 1-( 4-Chlorobenzyl)-5-hydroxymethyl-lH-imidazole 

The title comp0tmd was .obtained in a yield of 50% according to 

the procedure described in J.M.Deiler, L-H Zhang,. H;Rapoport, 

J. Org, Chem., 1993, 58, 1159 using dihydroxyacetone dimer and 

4-chlorobenzylamine hydrochloride as starting materials. 
1H NMR(CDCh+CD3QD) 8 4.46(s,2H), 5.26(s,2H), 7.00(s,lH), 

7.07(d,2H), 7.50(<l2H), 7·.65(s,1H) 

57.:.2) 1-( 4-Chlorobenzyl)-5-chloromethyl-lH-imidazole hydrochloride 

The title compound was obtained in a yield of 96% according to 

the similar procedure as Preparation 56-4) except that the compound 

prepared in Preparation 57-1) was "Used as a starting material. This 

compound was directly used in the next reaction without purification. 

Preparation 58: Synthesis of 4-[N-(2-methoxyethyl)-N-methyl]. 

carbamoyl-3-(naphthalen-1-yl)-lH-pyrazole 

58-1) N-t-Butyl-N'-(naphtha}en,-l-y1methylenyl)-hydrazine 

5.0g(32 mmol) of 1-naphthaldehyde. and 3.99g(32 rnmol) of 

.· t"'.butylhydrazine hydrochl~ride. were dissolved· _in. lOOrnt of methanol, and 

~en the mixUU.-e was reacted with lme, of acetic acid at room 

~emperature for 24 hours. A~ .. the solvent was removed by distillation 

und'er reduced pressw-e, 20mt of ethyl. .acetate was added to the residue. 
,· •. . . ' . 

The mixture . was washed with .. saturated sodium hydrogen carbonate 

solution. . The~ the separated organic, layer was . dried over anhydrous 

magnesium sulfate and .·distilled under reduced pressure .to remove the 

s9lvent to obtain·6.3g(28 mm_ol,_ Yield 86%) of the title compound. 
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1H · 1'JMR(c;pch)" .... 0 . . L7~(s,9H:); 7.23(s,1H)~ . 7.32(m, lH), 

...... 7.42(m,2H), 7.80. (d,lH),. 7,90(d,2H), 8.60(d,IH), 9.91{s,1H), 12. l(br,lH) 

FAB(M+H): 227 

58-2) 1-(t-Butyl)-3-(naphthalen-1-yl)-lH-pyrazole-4-carbo"A.'Ylic acid ethyl 

ester 

63g(28 inmol) of the compound prepared in Preparation 58-1) 

and 2.44g(30.8 mmol) of ethylpropiolate were dissolved in a solvent 

mixture of 27rnt of acetic acid and 32me of acetonitrile, and the whole 

mixture was reacted in the air for 3 days. The solvent was removed, 

and the residue was subjected to silica gel column chromatography 

(eluent: ethyl acetate/n-hexane=9/l, v/v) to obtain .6.76g(21 mmol. Yield 

75%) of the title compound. 
1H NMR(CDCh) 8 0.80(t,3H), 1.65(s,9H), 3.98(q,2H), 

7.38(m,2H),. 7.48 (m,lH), 7.55(m,1H), 7.74(m,IH), 7.85(m,2H), 

8.21(s,IH), ll.31(br,1H) 

FAB(M+H): 323 

58-3) 3-(Naphthalen-l-yl)-IH-pyrazole-4-catboxylic acid ethylester 

3.65g(ll.3 mmol) of the compound prepared. in Preparation 58-2) 

was dissolved in 50rnt of formic acid, and the resulting solution was 

boiled for 12 hours under reflux. The solvent therein was removed by 

distillation wider reduced pressure~ and ethyl acetate was added thereto. 

The mixture was washed with · saturated aqueous sodium hydrogen 

carbonate · .. solution ~d dried over anhydrous magnesium sulfate. The 

solvent was removed by distillation .under reduced pressure, and the 

· res~due was subjected to silica gel column chromatogrophy(eluent: ethyl 

acetate/n-hexane=6/4, v/v) to obtain l.lg(4.1 mmol, Yield 37%) of the 

title compound(see, J.Heter(.).Chem., -31, 1447, 1944). 
1H NMR.(CDCh) 8 0.80(t,3H), 3.98(q,2H), 7.35-7.60(m,5H), 
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5 8-4) 3-(N aphthalen-1-yl)-lH-pyriizole-4-carboxylic acid 

l.lg(4.1 minol) of the compound prepared in Preparation 58-3) 

and 2. lg(l2.4 nimol) of potassium hydroxide were dissolved in SOm.e of 

a solvent mixture of methanol/water(l:l, v/v). The mixture was reacted 

under reflux for 12 hours. The solvent was removed by distillation 

under reduced pressure. The residue was acidified with IN aqueous 

hydrochloric acid solution, . extracted with some of ethyl acetate and dried 

over anhydrous magnesium sulfate. The solvent was removed by 

distillation under reduced pressure to obtain 910mg(3.8 mmol, Yield 

92%) of the title compound. 
1H NMR(CD30D+cDCh) a 7.30(m,3H), 7.56{cl,IH), 7.80-7.95 

(m,3H), 8.07 (s,IH) 

F AB(M+H): 239 

58.;.5)" · ·· · ·· 4;.[N-(2..;Methoxyethyl)-N-methyl]carbamoyl-3-(naphthalen-1-yl)-IH­

pyrazole 

238mg(l mmol) of· the compound prepared in Preparation 58-4) 

was dissolved in .10mt of dimethylformamide, ·and 230mg(l2 mmol) of 

EDC, lOlmg(l mmol) of triethylamine and 162mg(l.2 mmol) of 

HOBT{l-hydroxybenzotriazole) were added thereto, and then the mixture 

·. wa8 stirred at O"C for S minutes. To the mixture was added 124mg (1 

mmol) of N-(2-methoxyethyl)-N-methylamine hydrochloride, which was 

then stirred at room temperature for 5 hours. The solvent was removed 

under· reduced pressure,. IOm.e of saturated aqueous potassium. carbonate 

solution was ·added to the residue. · The mixture was extracted with · 20 

mt of ethyl · acetate, washed with 1 Ome, of IN aqueous hydrochloric acid 

solution, washed with saturated sodium chloride solution and water, dried 
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over anhydrous sodium sulfate, and concentrated to obtain 247mg(0.8 

mmol, Yield 80%) of the title compolllld. 
1H NMR(CDCh) 0 2.40(s~2H), 2.8l(s,1H), 2.84(s;.1H), 2.96(s,1H), 

3.02 (s,4H), 3.15(s,1.5H}, · 3.34(s,1.5H), 7.24-7.52(m,4H), 7.59(s,1H), 

7 ~77(m,2H), 7 .93( d, lH) 

FAB(M+H): 310 

Preparation 59: Synthesis of 4-(morpholin-4-yl)carbonyl-3-(napbthalen 

-1-yl)-lH-pyrazole 

238rog(l mmol) of the compound prepared in Preparation 58-4) 

was dissolved in 1 Ome, of dimethylformamide, and 230mg( 1.2 mmol) of 

EDC and· 162mg(l.2 mmol) of HOBT were added thereto, and the 

mixture was stirred at O°C for 5 ID:inutes. To the whole mixture was 

added 87mg(l mmol) of morpholine, which was then stirred at room 

temperature for 5 hours. ·The solvent was removed under reduced 

pressure and 1 Om.e of saturated aqu.eous potassimn carbonate solution was 

added to the residue. The mixture was extracted with 20mt of ethyl 

acetate, washed with tome of IN hydrochloric acid solutio~ washed with 

saturated aqueous sodium chloride solution and water, dried over 

anhydrous sodium sulfate, and concentrated to obtain 240m.g(0.8 mmol, 

Yield 80%) of the title compound. 
1H NMR(CDCh) 0 2.5(br,2H), · 2.95(br,2H), 3.15(br,2H), 

3.40(br,2H), 7.50 (m,4H), 7.9S(m,4H), 9.73(br,1H) 

F AB(M+H): 308 

Example 152: .Synthesis of 1-(1-(1-benzyloxycarbonyl-piperidin-4-

ylmethyl)-lH-imidazol-5-ylmethyl]-4-[N-(lrmethoxyethyl)-N-methyll 

carbamoyl-3-(naphthalen-1-yl)-1B•pyrazole(152) · 
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616mg(2.0 mmol) of the compound prepared in Preparation -56-4). 

was dissolved in IOrnt of climethylfonnamide, 264mg(6.6 mmol) of 

sodium hydride(60%) was added thereto at. Ot, and the whole mixture 

was stirred for 5 minutes. To the mixture was added 765mg(22 mmol) 
of the compound prepared in Preparation 58-5) and the resulting mixture 

was stirred at room temperature for 5 hours. The solvent was rernoved 

by distillation under reduced pressure, ·. and 1 Orn£. of water was added to 

the resid-µe. The mixture was then extracted twice with 20mt of ethyl 

acetate, dried over magnesium sulfa«; concentrated, and subjected to 

silica gel column chromatogrophy( eluent: dichloromethane/methanol=90/l 0, 

v/v) to obtain 930mg(Yield 75%) of the title cornpou.i.-id. 
1H NMR(CDCb) 8 1.ll(m,2H), 1.37(br,1H), l.50(br,2H), 

2.35(br,1H), 2.55 (br,2H), 2.71(br,1H), 2.90-3.2l(m,7H), 3.35(br,1H), 

3.90(br,2H), 3.98(d,1H), 4.SO(d,lH), 5.02(s,2H), 5.10(s,2H), 

7.21-7.40(m,6H), 7.41-7.60(m,4H), 7.70 (s,lH), 7.80(s,1H), 7.95(m,2H), 

8.13(d,1H) 

FAB{M+H): 621. 

Example 153: Synthesis · of 1-[1-(1-methoxycarbonylpiperidin-4-

ylmethyl)-1H-imidazole-S".'ylmethyl]-4-[N-(2-methoxyethyl)-N-methyl] 

carbamoyl-3-(naphthalen-1-yl)-1H-pyrazole(153) 

153-1) 1-( 1.:.(Pipericlin-4-ylmethyl)-lH-imidazole-5-ylm.ethyl]-4-[N-(2-metho­

xyethyl)-N-methyl]carbamoyl-3-(naphthalen-1-yl)-lH-pyrazole 

227mg{0.36 mmol) of the.· compound.. prepared in Example 152 

was dissolyed in methanol, , ~Om.g of .. palladium hydroxide carbon was 

added thereto, and then the mixture was reacted under 1 atm of 

hydrogen for 2 hours. After the reaction was completed, the mixture 

was filtered and the .solvent was .:remov~d ... The filtrate was subjected 

to silica gel column · ~hromatogrophy(eluent: ammonia water/methanol= 
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15/8~, . v(v)_- to obtain · 128mg(0;26 ,. mmol, Yield ·· i4%) of the title 

compoUI?-_d~ . 
1H · N'MR(CDCh) 0 1.08(s,2H), l.53(m,4H), 

2.64(br.4H), 3.20(m,6H), 3.31(s,1H), 3.75(d,2H), 4.13(m,2H), 

6.7l(s,1H), 7.ll(s,1H), 7.30(m,9H). 7.74(d,1H), 7.8l(d,1H), 

8~06(d,1H) 

FAB(M+H): 486 

2.33(s,2H), 

5 .1 O(s,2H), 

7 .90( s, lH), 

· 153-2) 1-[ 1-( l-methoxycarbonylpiperidin-4-ylmethyl)-IH-imidazol-5-ylmeth­

yJ]-4-[N-(2-methoxyethyl)-N-meth.yl]carbamoyl-3-(naphthalen-1-yl)-lH­

pyrazole 

30mg(62 µ mol) of the compound prepared in Example 153-1) 

was added to 2mt of dichloromethane, 5.4mg(6.9 µ mol) of methylchloro­

formate was added thereto by an injector, and the mixture was stirred 

for 2 hours. The solvent was removed under reduced pressure, and the 

residue was subjected to silica gel column chromatography( eluent: 

dichloromethane/methanol=80/20, v/v) to obtain 27.8mg(5.3 µ mol, Yield 

85%) of the title compound. 
1H NMR(CDCh) 8 · 1.ll(br,2H), 1.33(br,1H), l.53(br,2H), 

2.39(s,2H), 2.70 (br,4H), 2.90-3.20(br,6H), 332(s,1H), 3.62(s,3H), 

3.78(d,2H), 4.16(m,2H), 5.16(s;2H), 6.74(s,1H), 7.lO(s,lH), 

7.21-7.50(m,14H), 7.76(d,1H), 7.84(d,IH), 7.9l(s,1H), 8.07(d,IH) 

, F AB(M+H): 545 

• 
Example 154: Synthesis of, t-[l-(4-bromobenzyl)4H-imidazol-5-yl 

methyl]-4-[N-(2-methoxyethyl}N-metbyl]carbamoyl-3-(naphthalen-1-yl)-

1H-pyrazole(l54) 

The title compound was obtained ·in a yield 81% according to ·the 

same procedure as Example 152 except that the compound prepared in 
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Preparation 32-2) a.11d the- compotmd prepared- in _Preparation 58-5) were 

used. 
... . ..... . 
1H NMR(CDCb) S 2.4l(s,2H), 2.82(s,1H), 2.85(s,IH), 2.98(s,1H), 

3.04(s,4H), 3.17(s,l.SH), 3.36(s,1.5H), 5.ll{s,2H), 5.21(s,2H), 6.95(d,2H), 

7.25(d,2H), 7.35-7.60(m,5H), 7.64(s,1H), 7.72(s,1H), 7.81(m,2H), 

8.ll(d,IH) 

F AB(M+H): 558 -

Example 155: Synthesis -of 1-[1-(4-chlorobenzyl)-lH-imidazol-5-yl 

methyl]-4-[N-(2-methoxyethyl)-N-methyl]carbamoyl-3-( naphthalen-1-yl)­

lH-pyrazole(l 55) 

The title compomid. was obtained in a yield 81% according to the 

same procedure as Example 152 except that the compound prepared in 

- Preparation 57-2) and the compound prepared in Preparation 58-5) were 

used. 
1H N1VfR(CDCh) 8 2.41(s,2H), 2.82(s,1H), 2.85(s,1H). 2.98(s,1H), 

3.04 (s,4H), 3.17(s,l.5H), 3.36(s,1.5H), S.20(s~2H), 5.25(s,2H), 6.97(d,2H), 

7.26(d,2H), 7.35-7.46(m,5H), 7.47(s,1H), 7.58{s,1R), 7.88(m,2H), 

8.ll{d,IH) 

· F AB(Jv.t:+H):. 514 

Example 156: Synthesis of 1-(1-(4-cyanobenzyl)-lH-imidazol-5-yl 

methyl)-4-[N-(2-methoxyethyl)-~-methyl]carbamoyl-3-(naphthalen-l-yl)-

1H-pyrazole(156) - -

The title compound was obtained in a yi~ld 81% according to the 

same · procedure -as : Ex~ple _ 152 except. th_at _ the compound prepared in 

Preparation -29-5) and the -compound prepared in Preparation 58-5) were 

.used. 
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·. 
1H NMR(CDCh) 0 2.4l(s,2H), 2;82(s,1H), 2.85(s,iH), 2.98(s,1H), 

3.04 (s,4H), 3.17(s,l.5H)~ 3.36(s,L5H), 5.20(s,2HX 5.3 l(s,2H), 6.99(d,2H), 

7.26 · (d,2H), 7.35-7.46(m,5H), 7.48(s,1H), 7.57(s,1H), 7.89(m,2H), 

8.12(d,1H) 

FAB(M+H): 505 

Example . 157: Synthesis of l-[1-methyl-lH-imidazol-5".'ylmetbyl]-4-[N­

(2-methoxyethyl}-N-methyl]carbamoyl-3-(naphthalen-1-yl)-lH-pyrazole 

(157) 

The title compound was obtained in a yield 81% according to the 

same procedure as Example 152 except that 1-methyl-5-chloromethyl-lH­

imidazole hydrochloride and the compound prepared in Preparation 58-5) 

were used. 
1H NMR(CDCh) 0 2.42(br,2H), 2.71{br;lH), 3.10(br,5H), 

3.30(br,1H), 3.50(s,3H), 5.17(s,2H), 6.69(s,1H), 7.09(s,1H), 7.41(m,9H), 

7.74(d,IH), 7.83 (d,IH), 7.89(s,1H), 8.05(d,IH) 

F AB(M+H): 404 

Example 158: Synthesis of 1-(1-(1-benzyloxycarbonyl-piperidin-4-
ylmethyl)-lB-imidazol-5-ylmethyl]-4-(morpholin-4-yl)carbonyl-3-(naphtha 

len-1-yl)-1H-pyrazole(1S8) 

612mg(2.0 mmol) of the ·compound prepared in Preparation 59 

· was dissolved in IOmt of dimethylforinamide, 264mg(6.6 mmol) of 

sodiilm hydride(60%) was added thereto. at O"C, and· the whole mixture 

was stirred for 5 minutes. · To the. mixture was added 765mg(2.2 
mmol) of the compound prepared in Preparation 56-4), which was then 

stirred at room temperature for 5 homs. The solvent was removed by 
distillation under reduced pressure and l orn.e of water was ·· added to. the 
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residue. · ·The resulting mixture. was then extracted twice with 20m.e of 
ethyl acetate, dried over. magnesium sulfate, concentrated, and subjected 
-to silica gel column. chromatography(eluent: dichloromethane/methanol= 
90/10, v/v) to .obtatin 930mg(Yield 75%) of the title compound. 

1H Nlv.1R(CDCh) 8 1.ll(m,2H), L37(br,1H),. 1.50(br,2H), 
1.62(br,1H), 2.35(br,1H), 2.55(br,2H). 2.71(br,IH), 3.14(br,2H), 

3.35(br,2H), >. 3.90(br,2H),. . 4.15(m,4H), s~02(s,2H), 5.10(s,2H). 
7.21-7.40(m,6H), 7.41-7.60(m,4H), 7.70 (s,IH), 7.80(s,IH), 7.95(m,2H), 

8.13(d,IH) 

FAB(M+H): 619 

Example 159: Synthesis of · 1-[1-(1-methoxycarbony1piperidin-4-yl 

methyl)-lH-imidazol-5-ylmethyl]-4-(morpholin-4-yl)carbonyl-3-(naphthale 
n-1-yl)-1H-pyrazole(1S9) 

159-1) 1 ~[1-(Piperidin-4-ylmethyl)-IH-imidazol-5-ylmethyl]-4-(morpholin-4-
yl)carbonyl-3-(naphthalen-l-yl)- lH-pyrazole 

~27mg(0.36 mmol). of the. comp!)und prepared in Example 158 

. was dissolved in methanol, . .20mg of_ p~adium hydroxide carbon was 
added thereto, . and the mixture was reacted· under 1 atm of hydrogen for 
2 hours. After the reaction was completed, the mixture was filltered and 
the solvent therein w~ remoyecL. The residue "'.'~ subjected to silica gel 

·column chromatography(eluent: ammonia. water/methanol=IS/85, v/v) to 
give 120mg(0;26 mmol, Yield 74%) of·tb.e title compound. 

1H NMR(CDCh) 8 1.06(m,2H), l.43(m,3H), 2.36(br,5H), 2.41-
3.79(br,13H), 3.78(d,2H), 5.22(s,2H), 6.88(s,1H), 7.12(d,2H), 7.26(m,1H), 
,7.35(m,3H), 7.63(s;lH), 7.7~(d,1H), 7.80(d,1H), 7.93(d,1H) 

. FAB(M+H): :484 · . 

.. 159-2).; . . - . . . k[.._I-(l-Met1J.o~c~onylpiperi~:4~ethyl)-IH-imidazol-5-yl 
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30mg(62 µmol) of the compound prepared in Exam.pie_ 159~1) .. 

was dissolved in 2me, of dfohloromethane, 5.4mg(6.9 · µmol) of 

meth.ylchloroformate was added thereto · by injector, and the whole 
. . 

mixture was stirred for 2 hours. The solvent was removed under 

reduced pressure, and· the residue was subjected· to silica gel column 

chromatography( eluent: dichloromethane/methanol=80/20, v/v) to give 

27.8mg(5.3 µmol, Yield 85%) of the title compound. 
I . . 
H NMR(CDCh) ~ l.05(br,2H), 1.32(br,IH), 1.53(br,2H), 

2.31-2.72(m,5H), 3.03-3.33(m,7H), 3.62(s,3H), 3.66(m,2H), 4.13(br,2H), 

5.12(s,2H), 6.71 . (s, lh), 7.03(s,1H), 7.14(s,1H), 7.24- 7.43(m,5H), 

7.74(d,1H), 7.82(d,1H), 8.lO(d,lH) 

FAB(M+H): 543 

Example 160: Synthesis of 1-[1-(4-bromobenzyl)-IH-imidazol-5-yl 

methyl)-4-(morpholin-4-yl)carbonyl-3-( naphthalen-1-yl)-1H-pyrazole(l60) 

The title compound was obtained in a yield. 81% according to the 

same procedure as Example 152 except that the compound· prepared in 

Preparation 32-2) and the compound prepared in Preparation 59 were 

used~ 

1H NMR(CDCh) ~ 2.35(br,2H), 2.80(br,2H), 3.I5(br;2H), 

3.35(br,2H), 5.29(s,2H), 5.3 l(s,2H), 7.00(d,2H), 7.20-7.35(m,3H), 

7.40:.7".60(m,4H), 7.72 (s,lH), 7.80(s,1H), 7.90(m,2H), 8.0l(d,1H) 

. F AB(M+H): 556 

Example 161: ··· Synthesis · ·of 1-[1-( 4.;chlorobenzyl)-lH-imidazoJ-S-yl 

methyl}•4-(niorpholin-4-yl)carbonyl~3-(naphthalen-l-yl)-1H-pyrazole(161) 

The title compoUnd was obtained in a yield 81 % according to the 
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same procedure as Example -152 except th.at the compound prepared ··in 
. . ··-·- ...... . . .. . .. . . 

Preparation 57-2) and·.~~ ~-COffiJ>()UD.d prepared in Preparation 59 were 

. used. 
1H NMR(CDCh) 8 2.35(br,2H), 2.80(br,2H), 3.15(br,2H), 

3.35(br,2H), 5.29(s,2H), 5.31(s,2H), 7.00(d,2H), 7.20-7.35(m,3H), 

7.40-7.90(m,4H), 7.72 (s,IH), 7.80(s,1H),. 7;90(m,2H), 8.0l(d,IH) 

F AB(M+H): .512 

Example 162: Synthesis of 1-[1-(4-cyanobenzyI)-lH-imidazoI-5-yl 
m ethyl]-4-(morpholin-4-yl)carbonyl-3-(naphthaien-1-yl)-1H-pyrazole(16Z) 

The title compound was obtained in a yield 81% according to the 

same procedure as Example 152 except that the compound prepared in 

Preparation 29-5) and the compound prepared in Preparation 59 were 

used. 
1H· Nlv.ffi.(CDCb) · 8 2.35(br,2H), 2.80(br,2H), 3.15(br,2H), 

3.35(br,2H), 5.28(s,2H), 5.34(s,2H). 7.03(d,2H), 7.20-7.35(m,3H), 

7.40-7.60(m,4H), 7.72 (s,-lH), 7.80(s,1H), 7.90(m,2H), -8.0l(d,lH) 

F AB(M+H); 503 

Example 163: Synthesis '·of l-(l-methyl-1B-imidazol-5-ylmethyl)-4-

(morpbolin-4-yl)carbonyl-3-{naphthalen-1-yl~lH-pyrazole(l63) 

The title compound was -obtained in a .yield 81 % according. to the 

. same procedure as Example. 152. except that · l-methyl-5-chloromethyl 

-lH-imidazole hydrochloride and_ the compound prepared in Preparation 

. · 59 were used. _ 
1
H -Nl\.1R(CDCb) · 8 . 2.35(br,2H),, 2.80(br,2H), 3.15(br,2H), · 

· 3.3S(br,2H). 3.62(s,3H), 5.29(s,2H), 7.20-7.35(ni;3H), 7.40-7.60(m,2H), 

7.72(s,1H)~ 7.80 (s,IH), 7.90(m,2H), 8.0l{d,lH) 
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FAB(M+H): 402 

Experimental Example 1 

Analysis of in vitro inhibitory activity for Ras farnesyl tr.ansferase 

· In the present experiment, .Ras farnesyl · mmsferase produced by 

genetic recombination techniques according to the improved Pompliano's 

method (Pompliano et al., Biochemistry, 1992, 31, 3800) was used, and 

Ras substrate(Ras-CVLS) protein described in Korean Patent AppJn. No. 

97-14409 was used after it has been purified accordm.g to the !mown 

method(see, Chung et al., Biochimica et Biophysica Acta, 1992, 278, 

1129). 

The enzyme reaction was performed in 50 pl, of 50mM Sodium 

HEPES buffer solution containing 25mM of potassium chloride, 25mM of 

magnesium chloride, 10.mM of DTT and 50 µ M of zinc chloride. 1.5 

µ M of Ras substrate protein, 0.15 µ M of tritium-famesylpyrophosphate 

and 4.5nM of· famesyl transferase were . used. 

More specifically, in the initial step, farnesyl transferase was 

added to the above buffer solution, reaction was maintained for 30 

minutes at 37 "C and then the reaction was stopped by adding 1 me of 

ethanol solution containing lM HCl. The formed precipitates were 

adsorbed to GF/B filter using Hopper harvestor(Hopper #FH 225V) for 

filter-binding, washed with ethanol, · and then radioactivity of the dried 

filter was measured using LKB (3 counter. Enzyme. titer was measured 

in the unsaturated state of substrate where the concentrations of Ras 

substrate · protein and famesyl transferase have quantitative relationship. 

The compound according to the present invention ·dissolved in dimethyl 

sulfoxide(DMSO) was added to the reaction solution in an amount of 
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less than. 5% of the total reaction solution, and t.hen the enzyme 

inhibitory activity th~eof was measured. Tne enzyme inhibitory activity 

was represented by . percentage of the amount of farnesyl incorporated 

into the Ras substrate protein in the . presence of the test compound to 

that in the absence ·of the test compound. ICso of the test compound 

was defined · as the concentration at which 50% of the enzyme activity 

was inhibited. 

To evaluate the selective enzyme inhibitory activity of the 

compound according to the present inventio~ inhibitory activity on 

geranylgeranyl transferase was measured. Geranylgeranyl transferase was 

purified from bovine brain according to the method modified from 

Schaber's method(Schaber et al., J. Biol. Chem. 1990, 265, 14701), and 

substantially the same experimental procedure as that for famesyl 

transferase was performed on geranylgeranyl pyrophosphate and Ras-CVIL 

. substrate protein. 

. . The test results are represented . in the following Table 7. 

Experimental Example 2 

Analysis of in vivo inhibitory activity for Ras farnesyl transferase 

In the present .experiment Rat2 cell line which expresses 

C-Harvey-~s pro.tein having:·. trans~onning . activity and Rat2 cell 

line(Korean patent applic;ation ~o. 97-14409} which is transformed with 

. fused protein of H-Ras ~ubstitu~ with polybasic lysine domain at 

C-terminus of K-Ras were used ... The .. experiment was performed by the 

modifi~d Declue's 1Dethod(Declue. J .. E .. et al.,. Cancer Research, 1991, 

51, 712). Herein~er,. the experimental method. will be described in 

. more . detail. 



W099/2831S PCT/KR98/00377 

188 

· 3 x 105 cells of transformed R.at2 fibroblast cell line were sprayed . 

on 60nlm. cell cultivation dish. and cultivated for 48 hours in a cell 

incubator at 37t and after 50% or more of density was reached, it was 

treated with the test compounds. The compound according to the 

present invention dissolved in dimetb.ylsulfoxide(DMSO) was used. 1 % 

concentration of dimethylsulfoxide was used in both control and test 

groups. After 4 hours from the treatment with the compound, 

methionine labeled with 150 µ Ci of radioactive , isotope [35SJ per 1 mt of 

medium was added and after cultivating for 20 hours, the cells were 

washed with physiological saline water. The cells were lysed using 1 m.e 
of cold cell lysis buffer solution(50mM of Sodium HEPES bu...ffer 

solution containing 5mM of magnesium chloride, lmM of DTT, 1% NP 

40, lmM of EDTA, lm.M of PMSF, 2 µ M of leupeptin, 2 µ l\1 of 

pepstatin A and 2 µ M of anti.pain) and the supernatant wherein the cells 

were Jysed was obtained by high-velocity centrifugation of 12,000g x 5 

minutes. The amount of radioisotope in the supematent was measured 

and· standardized to obtain a quantitative · result in · immunoprecipitation 

reaction and then, Y13-259, a monoclonal anti.baby. specifically binding to 

Ras protein(Furth, M. E. et al., _J. Viro4 1982, 43, 294) was added and 

reacted for 15 hours at 4 't. Protein A( combined with goat anti-murine 

imunoglobulin antibody)-agarose suspension was added to the solution 

and reacted for l hour at 4: t and then, to remove the unspecific 

binding product, immunoprecipitates were washed with ·a buffer solution 
. . . 

(50mM Tris chloride buffer solution containing . 50m.M: of sodium 

chloride. 0.5% of sodium dioxycolate. 0.5% of NP 40 and 0.1% of 

SDS). The precipitates were added to a buffer solution for 

electrophoresis and boiled and then, electrophoresis was performed using 

13.5% of SDS polyacrylamide gel. Atfer electrophoresis, the gel was 

. fixed arid. dried. Then, the gel was exposed to X-ray film, developed 
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and printed. From . the result . of the .. experiment,. L"ltensities . of . band of 

protein combined with or Without fa.L-nesyl · of Ras . protein were . ineasilreci, 
. . . -

and the concentration of the test compound inhibiting 50% of farnesyl 

binding was defined as CICso, an .in vivo Ras farnesyl transferase 
inhibitory activity. The test results are shown in the following Table 7. 

Table 7-1 

COM. H-Ras H-Ras K-Ras K-Ras 
NO. ICso(µM) CICso(µM) · ICso(µM) CICso(µM) 

1 0.0011 0.025 0.0035 10 I 

2 0.00085 0.025 0.002 10-50 

3 0.001 0:025 . 0.0024 15 

4 0.047 0.1-1 0.75 10-100 
I 

5 0.0037 0.025 0.0085 10-50 

6 0.001 . 0.025 0.002 10-50 

7 0.0006 0.025 0.0022 10-50 i 
8 0.004 . 0~025 0.008 10-50 I 

i 
! 

9 0.005 0.025 0.0066 10-50 ' . 
IO 0.00085 0.0125 0.005 10-50 i 

I 

11 0.004 0.025 0.008 10-50 

12 0.005 0.025 0.0066 I 10-50 

13 0.00085 . 0.0125 0.005 10-50 

14 0.002 0.0125 0.005 10-50 
( 

is· 0.005 0.025 0.01 10-50 

16 0.0012 . 0.0125 ·o.oos · 10-50 -
.. 

17 0.002 0.025 0.003 10-50 

18 0.001 0.025 0.002 10-50 
' 
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Table 7;.2· ·· 

I I I 

·1·COM., H-Ras I H-'RaS. K-Ras K-Ra.s 
I I NO .. ICso(µM). I · CICso(µM) ICso(µ lv.1) CICso(µM) 

I I 

i9 .I 0.001 I 0.020 0.003 10-50 I 

20 
I 0.001 l 0.020 0.002 10-50 

21 0.001 ' . 0 .. 021 0.001 10-50 

22 0.001 0.020 0.002 10-50 

23 0.002 0.023 0.002 10-50 

! 24 0.002 0.025 0.003 10-50 

25 0.002 0.015 0.005 10-50 

26 0.002 0.015 0.003 10-50 

27 0.006 0.025 0.005 10-30 

28 0.001 0.020 0.002 10-30 

29 0.002 0.010 0.004 10~20 

30 0.002 0.010 0.004 10-20 

31 0.002 .. 0.012 0.005 10-20 

32 0.002 0.015 0.003 10-50 

33 0.002 0.018 0.003 10-50 
' 

34 . 0.002 0.020 0.003 10-50 

35 0.001 0.025 0.002 10-50 

36 0.001 0.025 0.002 10-50 
.. 

37 0.002 0.025 0.003 10-50 
.. . 

38 0.002 0.025 0.004 10-50. 

' 
39 0.002 ·0.020 0.003 10-50 

40 0.002 0.025 0.003 10-50 .. 
. . 

41 0.003' 0.015 0.004 I 10-50 
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H-Ras 
i 

H-Ras K-Ras K-Ras I COM. 

I '·. 

NO. ICso(µM) CICso(µM) ICso(µM) CICso(µM) -
42 0.004 0.015 0.003 10-50 

43 0.001 0.015 0.002 5-10 

44 0.25 1-50 --0.1-10 10-100 

45 0.13 1-50 0.1-10 10-100 
' --

46 0.12 I 1-50 0.1-10 10-100 .. 

47 0.09 1-50 0.1-10 10-100 

48 0.15 1-50 10 10-100 

49 0.03 0.7 0.485 - <20 

50 0.15 1-50 - 0.1-10 10-100 

51 0.27 1-50 0.1-10 10-100 

52 0.07 1-50 0.1-10 I 10-100 ! 

' 53 0.3 1-50 0.1-10 i 10-100 
- - - . -

I 54 0.39 1-50 0.1-10 10-100 

55 0.06 1-50 
I 
i· 0. l-:-10 10-100 

56 0.04 -1-so - 0.1-10 10-100 ... 

57 0.038 1-50 0.1-10 10-100 

58 0.025 1-50 0.1-10 10-100 
- -

59 0.57 - 1-50 0.1-10 10-100 : 
I 

--

60 0.2 1-50 - 0.1-10 10-100 
' 

.... 

61 
I 

0.74 : 1-50 0:1-10 10-100 
- - ·- -, 62 0.068 1-50 0.1-10 10-100 

- . ·- . - - -

63 0.23 1-50 0.1-iO 10-100 
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Table 7-4 
. ' 

I ' 
COM. H-Ra.s H-Ras · .. I K·Ras · .. K-Ras 

I·· .. 
NO. 1Cso(µM) · . CICso(µM) ICso(µM) CICso(µh-1) I 

0.16 1-50 0.1-10 10-100 
! 

. 64 I 
I 
I 
! 

65 .1 0.42 1-50 0.1-10 10-100 I 
I. 

" .. 

66 0.12 1-50 0.1-10 10-100 

.67 0.02 3 0.1-10 >50 
·--- ·-· 

68 0.12 1-50 0.1-10 10-100 

69 0.55 ·1-so 0.1-10 10-100 

70 0.21 1-50 0.1-10 10-100 

71 0.12 1-50 0.1-10 10-100 

72 0.05 1-50 0.1-10 10-100 

73 0.002 0.2 0.02 >10 

74 0.01 0.1-1 0.01-0.1 10-100 

75 0.005 0.2 0.16 20 I 

76 0.004 0.1-1 0.1-10 10-100 

77 0.004 0.1 0.12 20 

78 0.0045 0.1 0.2 10-100 

79 0.005 0.1 0.1 >50 

BO 8.21 1-50 0.1-10 ' i 10-100 I 

81 0.68 1-50 0.1-10 10-100 

~2 0.4 1-50 0.1-10 10-100 
I 

8$ 1-50 
I 

.. 0.26 . .... 18.5 10-100 I 

·84 0.72 1-50 1.83. " 10-100 i 

.. 

85 0.03 4 0.1-10 >50 
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Table 7-5 
I . 

~!~7=~-1 COM. H-Ras 

I 
____ H.;Ras 

K~Ra.S ICso(µM) 
NO. ICso(µM) CICso(µM} 

I 

86 0.03 I 2 0.1-10 >50 
I 

87 0.06 I 1~50 0.1-10 I 10-100 

88 0.6 1-50 0.1-10 I 10-100 I 
89 0.014 1 0.1-10 10-100 

90 I 0.0425 1-50 0.1-10 10-100 
I 
I 

91 2.15 ! 1-50 0.1-10 10-100 

92 0.07 I 1-50 0.1-10 I 10-100 

93 0.32 1-50 0.1-10 10-J.OO 

94 0.2 1-50 0.1-10 10-100 

95 0.0007 0.01-0;1 0.1-1 10-50 

96 0.23 1-50 1-10 10-100 

97 12 10-100 10-100 10-100 

98 0.90-0.9 1-50 0.1-10 10-100 

99 0.0030 0.1 0~1 >50 
I 

; 

100 1.8 >1 0.1-10 >20 

101 0.01 >5 0.8 >50 

102 0.45 FSO 22 >50 

103 0.064 0.1-10 1.7 10-100. 

\04 .· 0.0005 - <0.05 0.006 <10 

105 0.0004 0.05 0.09 -· >50 

106 0.9 1-50 10-100 10-100 

107 10 1-50 0.1-10 10-100 
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-Table 7-6 

I I COM. H-Ras I - H-Ras K-Ras K-Ras 
I NO. ICso(µM) I CICso(µM) _ I ICso(µM) CICso(µM) 
! 

108 _- 0.26 i-50 0.1-10 10-100 

109 8".6 1-50 1-50 i 10-100 

110 0.0006 0.008 0.0015 10 

111 0.002 0.03 0.002 4 
-

~- 0.004 I 0.015 0.006 10 
----

I 
'..;~-

113 0.004 <0.1 <0.1 10-100 
i 

114 0.001 ' 0.015 0.100 < 100 ; 
I 
I 

115 0.002 I 0.025 0.035 <50 I 

116 0.004 I 0.030 0.062 <50 I 

117 - i <50 - -
118 - - - <40 

119 - - - <30 
I 

..... ·--

- . 120 - - - <20 

121 - - - <40 

122 - - - <30 

123 - - - <40 -
- .,, ____ 

124 - - - <20 

125 0.002 0.006 0.004 4 

126 0.001 0.012 0.004 5 

127 0.002 0.015 0.005 5 
I 

128 I 0.002 0.010 0.010 5 I 

! 
_-129 0.003 -0.025 0.004 - 10...;50 
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··· -Table 7-7 
.. - . 

----····--i 

ICOM.I H-Ras H-Ras K-Ras K-Ras 
NO. lCso(~M) · CICso( µ h.f) ICso(µM) CICso(µM) 

130 I 0.002 0.025 0.003 . 10-50 

131 . 0.001 0.0125 0.0023 10-50 I 
132 0.0035 0.025 0.011 10-50 

133 0..00065 0.025 0.002 10-50 I 

134 0.0027 0.025 0.002 10-50 -
135 0.0024 0.03 0.004 10-50 I 

136 0.0016 0.025 0.0024 10-50 

137 0.0017 0.020 . 0.0021 10-20 

138 0.0014 0.025 0.0035 10-50 

139 0.005 . 0.07 37 7 

140 0.09 1.;,.10 10-50 10-50 

111 0.23 
J 

1-10 10-100 10-50 I 
142 12 >50 >50 >50 

I 

1.2 20 ! 143 >50 >50 

144 0.38 5 50 >50 

145 0.007 0.1 0.07 25 

146 0.09 1 . 10 50 

147. 0.002 0.05 0.03 10 

148 1. 7 30 >50 >50 

149 5 50 >50 >50 

150 8 >50 >50 >50 

151 4.6 50 >50 >SO 
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Table 7-8 

COM. H-Ras H-Ras K-Ras·· K-Ras 

NO. · ICso(µM) CICso(µM) ICso(µM) CICso(µM) 

152 0.023 0.1 0.07 I 10 

153 0.03 0.15 0.1 20 

154 0.03. 0.15. 0.2 10 

155 0.02 0.1 0.2 15 

156 0.02 0.1 0.2 40 
-· 

157 0.01 0.1 5 >50 
-· 

158 0.25 1 2 30 

159 0.3 1.2 4 50 

160 0.3 1.5 3 40 

161 0.2 1 2 50 
I 

162 0.25 1 2 50 

163 0.15 1 10 >50 
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WHAT IS CLAIMED IS: 
l lllllll llllll lllll lllll ll llll 

* C L H S * 

1. . An imidazole. derivative represented by : the folloVtring formuia ( 1 ): 

[Formula l] 

iii which 

n1 represents an integer of 1 to 4, 

A represents hydrogen; straight-chain or branched C1-C10-a11.ryl which 

may be optionally substituted by C3-C1-cycloallcyl or lower alkoxy; 

or a radical selected from the following group: 

Rz--_ (;.'! . 

~ 
wherein 

R1 and R1' independently of one another represent hydrogen,· halogen, 

cyano, nitro, hydroxycarbonyl, aminocarbonyL aminothiocarbonyl, 

lower alkoxy, phenoxy, phenyl, benzyloxy, or lower alkyl which 

may be optionally substituted. by C3-C6-cycloalkyl, 

represents hydrogen or lower alkyl, or represents -E-F wherein E 
·.~ : . 

is -CHz-. -C(O)- or -S(0)2- and F is. hyW:Ogen; lower alkyl which 

may be optionally substituted by phenoxy or biphenyl; lower 

. alkoxy which may be ()Ptionally substituted by aryl; phenyl; 

benzyl; benzyloxy; . or. amino ~hich may be optionally .substituted 

by lower alkyl, benzyl or Cs-Ci-cycloalkyl, 

R3 represents hydrogen, lower alkyl or phenyl, 

. R.i represents a radical selected from the following group: 
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* C L M S * 

n2 and Il3 independently of one another denote 0, l, 2, 3 or 4, 
. . 

Rs and R9 independently of one another represent hydrogen, lower alkyl, 

lower alkoxy, phenoxy, phenyl, hydroxy or halogen, 

R-0 and Rs independently of one another represent hydrogen, lower alkyl, 

lower alko,.,-y, phenoxy, phenyl. cyano, hydroxy or halogen, 

R7 represents hydrogen; lOwer alkyl which may· be optionally 

substituted by C3-C6-cycloalkyl; · lower alkoxy; hydroxy; C3-C6-

cycloalkyl; · di(lower alkyl)amino; phenyl; phenoxy; or halogen, 

R10 represents hydrogen, lower alkyl or lower alkoxy, 

Y represents a radical selected from the following group: 

H t '""j[ Ki Nr-I 
a· 

wherein 

X represents 0 or S, 

B represents hydrogen, · or lOwer alkyl which may be optionally 

substituted by hydroxy, mercapto, Jower alkoX:y, lower alkylthio or 

aryl, 

C represents hydrogen. or · lower alkyl which may be optionally 

substituted · by aryl; or . represents a radical selected from the 

follo:wing group: 
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·· ·· · Ru · 

+6· · - .R12 

-4,..f::ro· . , .. ~ ·. . 
·~I .. · .. -R12 

,&; • 

Ru ·· 

wherein· 
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111111111111111111111111 ll llll 
* C L M S * 

.. 0 

~ ... R14 
I 

R13 

R11 and R12 independently of one another represent hydrogen, lower 

alkyl, lower alkoxy, halogen, cyano, hydroxycarbonyl, ammo­

carbonyl, aminothiocarbonyl, hydrm ... )', phenyl or phenoxy, 

Rn and R14 independently ~f ·one another represent hydrogen, lower 

. +cc~Il4-X-R1s . . . . 
alkyl, aryl or wherem X 1s defined as previously 

described, D4 is an integer of 2 to 4 and Ris is lower alkyl, 

D represents amino acid residue or lower alkyl ester of amino acid 

residue; or represents a radical selected from the following group: 

whe~ein 

· Rio is defined as ·previously described, 

Q represents 0, S, .s=O or SOi, 

Z represents 0, S, S=O, SOJ, C=O or C=S, or represents CH-Rao or 

.. ~-:Rlo(wherein fuo is. hydrogen, lower alkyl or hydroxy), 
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ns denotes an integer of 1 to 3, 

R16 and Ri7 independently of one another represents hydrogen; aryl; 

lower alkyl which may be optionally substituted by a.ryl or 

+ccH~-Q-R10 
cyanoaryl; or · wherein r14, Q and Rio are defined · 

as previously described, 

R18 and R19 independently of one another represents hydrogen; halogen; 

hydroxy; cyano; lower alkyl; lower alkoxy; alkoxyalkyl; alkylthio; 

hydrox;ycarbonyl; aminocarbonyl; aminotbiocarbonyl; alkylsulfonyl; 

alkylthioalkyl; alkylthioalkyloxy; myl; or oxy, thio, sulfonyl or 

lower alkyl substituted by aryl, 

G represents a radical selected by the following group: 

tA 
~12 

wherein 

R11 and R12 are defined as previously describe~ 

I represents lower alkoxy, or represents a radical selected from the 

following group: 

I\ TN Z 
\_/ 

wherein. 

R16, R11 and Z are defined as previously described; 
r . 

L" · · represents a radical selected from the . following' group: 

··.· .. ·.; I -tN Q-
\_/ 

· · ·.. wherein·. Z and Q are defined ~- previously described; 
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W099/28315 PCT/KR98/00377 

201 

provided that (1) n2 is. other than 0 when Rs is hydroge~ -and 

·+N~ 
(2) Y is other th.an x 

I 1111111111111 111111111111 1111 . 
* C L M S * 

when A is 

, or a pharmaceutically acceptable salt or isomer 

thereof. 

· 2. The. compound of daim· 1 wherein 

n1 represents an integer of · 1 to 3, 

·A represents hydrogen; ·straight-chain or branched C1-C10-alkyl which 

may be optionally substituted by C3-C1-cycloalkyl or lower alkoxy; 

or a radical selected from the following group: 

wherein 

Ri and R1' independently of one another represent hydrogen, halogen, 

cyano, nitro, hydroxycarbonyl, aminocarbonyl, aminothiocarbonyl, 

lower alkoxy, phenoxy, phenyl, beneyloxy?. or lower alkyl which 
. . .. · . . : . . . . . : 

. may be optio:iially substituted by C3-C6-cycloalkyl, 

represents hydrogen or lower alkyl, or represents -E-F wherein E 
. . ~ . . . ' . . . ·. ~. :· ·:. ·, . . . 

is · -Cli2:-. -C(O)- or -8(0)2- and F is hydr~gen; lower. alkyl which 

may be optionally substituted by phenoxy or biphenyl; lower 

alkoxy which may be optionally substituted by aryl; phenyl; 

benzyl; benzyloxy; or amino which may be optionally substituted 
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by lci~er alkyl, lierizyl ·or Cs-C>~cycloa.lky1, I IJlllll l/llll lllll /1111 /I llll . 
C l M S * 

R3 . . represents . hydrogen. or lower idJ.,-yl, . 

R4 represents a radical selected from the· follO\v:ing group: 

wherein 

n2 and 113 independently of one another denote 0, 1, 2, 3 or 4, 

Rs, R-0, Rs and R9 independently of one another represent hydrogen. 

lower alkyl, lower alko:>i..-y, hydroxy or halogen, 

R7 represents hydrogen; lower alkyl which may be optionally 

substituted by C3-C;-cycloalkyl; lower alkoxy; hydroxy; 

C3-C6-cyclo.alkyl; or halogen, 

Rio represents hydrogen, methyl or methoxy, 

Y represents a radical selected from the following group: 

t~ 
x 

X G 

~ii 
0 

N G 

+~ 
0 

wherein 

x represents 0 or S, 

B represents hydrogen,. or lower alkyl which may be optionally 

substituted by lower alkoxy or iuyl, 

c represents hydrogen, or lower alkyl which may be optionally 

substituted by aryl; or represents a radical selected from the 

. following group: 

. ' 
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R 11 and R12 independently of one another represent hydrogen, Jower 

alkyl, lower alk.ox:y, halogen, cyano, aminocarbonyl, phenyl or 

phenoxy, 

Rn ·and R14 independently of one another represent hydrogen, lower 

+(CH~-X-R1s -
alkyl, aryl or wherein X is defined as previously 

described, n.i is 2 and R1s is Jower alkyl, 

D represents amino acid residue or lower alkyl ester of amino acid 

residue; _or represents a radical selected from the following group: 

+Q 

wherein 

Rio is defined as previously described, 

Q r~resc:nts 0, S, S=O or SOi, 

Z represents 0, S, S=O, SOi or C=O, or represents CH-Rw or 

l":'J-R2p(w:tierein Rio js hydrogen, lower alkyl or hydroxy), 
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s * ns denotes an integer of l to 3> 

R 16 and R11 independently of one another represents hydrogen; aiyl; 

lower alkyl which may · be optionally substituted by aryl or 

+<CH:Un..-Q-R10 
cyanoaryl; or wherein 04, Q and Rio are defined. 

as previously described, 

. R1s and R19 independently of one another represents hydrogen; halogen; 

hydroxy; cyano; lower alkyl; lOwer alkoxy; alkaxyalkyl; alkylthio; 

hydroxycarbonyl; aminocarbonyl; aminothiocarbonyl; alkylsulf onyl; 

alkylthioal.kyl; alkylthioalkyloxy; myl; or oxy, thio, sulfonyl or 

lower alkyl substituted by aryl, 

G represents a radical selected by the following group: 

tA 
~12 

wherein 

Rn and R12 are defined as previously described, 

I represents lower alkoxy, or represents a radical selected from the 

following group: 

Ru; 

ti< 
Rt1 

wherein 

Rl6, R11 and Z are defined as previously described, . 
r 

L represents a radical selected from the following group: 

I . 
-tN Q­

\_/ 

wherein Z and Q are defined as previously. described, 
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provided that (1) ni is other than ~ when ~ is hydrogen, and· 

.· (2) Y is other than when A is 

3. The compound of claim 1 wherein y represents 

and C represents 

~ ~~R12 
Rn 

111111111111111111111111111111 
* C L M S * 

4. The compound of claim 1 which is selected from a group 

consisting · of: 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-1-[1-(3 ,4-metb.ylenedioxybenzyl)-
. . 

1H-imidaZC>l-5-ylmefuyl]-4•(naphthalen-1-yl)~ iH:~pyrrole( 1 ), 

1-[l-(3,4-methylenedioxybenzyl)-lH-imidazol-5-ylmethyl]-3-(morpholin-4-yl) 

carbonyl-4-(naphthalen-1-yl)-1'.H-pyrroie(2), 
( . . . -. 

1-[1~(3,4-methylenedioXybenzyl)-lH-imidaZol-5-ylmethyl]-3-(4-methylpiperaz 

in-I-yl)carb~nyl-4-(naphtlialen-1-yl}· lH:.pyiT~Ie(3), 
3-{N-[2-(N,N~dfuiethylamino)ethyl]-N-methyl}carbamoyl-1-[1-{3,4-methylend 

·. ioxybenzyl)-lH-llriidazOI-5-ylmethyl]-4-{naphtfutlen-1-yl)-IH-pyrrole( 4), 
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3;..[N-(2-methoX)'ethyl}·N-methyl]carbamoyJ.-4•naphthalen-1-yl)-1-[l-:naphthale 
.. . . ·- . . .. . . .. - ... . . ~ -- ... . .. 

. n-1 :-y~ethyl)-1H-imicia2;ol-5-y1ln~thY1]-1H .. pyrrole(S), .. 

3-(morpholin-4-yl)carbonyl-4-(naphthalen-1-yl}· l-[1-n.aphth.alen-l-ylmethyl)-

1 H-imidazol-5-yhnetb.yl]- lH-pyrrole( 6), 

3-( 4-methylpiperazin-l-yl)carbonyl-4-(naphthalen-1-yl)-1-[ 1-(naphthalen-1-yl 

methyl)-lH-imidazol-5-yimethyl]-IH.;.py:trole(7), 

3-[N-(2-metho~yethyl)-N-methyl]carbam6yl-1-[I-((R)- a -methylbenzyl)-1H­

imidazol-5-yhnethyl]-4-(naphtlialen-1-yl)-1H•pyrrole(8), 

I-[ 1-((R)- a -methylbenzyl)-IH-imidazol-5-ylm.ethyl]-3-(morpholin-4-yl)carbo 

nyl-4-(naphthalen-1-yl)-1H-pyrrole(9), 

1-[ 1-((R)- a -methylbenzyl)-lH-imidazol:..5-ylmethyl]-3-(4-metbylpiperazin-1-

yl)carbonyl-4-(naphthalen-1-yl)-lH-pyrrole(l 0), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl.; 1-[1-((S)- a -methylbenzyl)-JH­

imidazol-5-ylmethyl]-4-(naphthalen-1-yl)-IH-pyrrole( 11 )) 

1-[ 1-( (S )- a -methylbenzyl)-lH-imidazol-5-ylmethyl]-3-(morpholin-4-yl}carbo 

nyl-4-(naphthalen-I-yl)-lH-pyrrole( 12), 

I-[ 1-((S )- a -methylbenzyl)-lH.;.imidazol-5-yhnethyl]-3-( 4-methylpiperazin-1-

yl)carbonyl-4-(naphthalen-1-y1)-1H.;.pyrrole(l3), ·· 

3-[N-{2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-1-[ 1-(pheneth 

yl)-IH-imidazol-5-ylmethyl]-1H-pyrrole(l4), 

·3-(morpholin-4-yl)catbonyl-4-(naphthalen-I-yl)-1-[1-(phenethyl)-1.H-imidazol-

5-ylmethyl]-IH-:pyrrole( 15). 

. 3-( 4-methylpiperazin-l-yl)carbonyl-4-(naphthalen-1-yl)- l-[l •(phenethyl)-1 H-

. imidazol-5•yhnethyl)-1H-pyrrole(l6), 

3-[N-(2-methoxyethyl)-N-methyl]ca.rbamoyl-1-[l-(2"'.methoxy)phenethyl-lH­

imidazol-5-yl]methyl-4-(naphthalen-1-yl)-lH-pyrrole{l 7), 

·l~[I-(2-methoxy)phenethyI.;.lH-imidazol-5-yl]methyl-3-(4-methylpiperazin-1., 

yl]carbonyl-4-(naphthalen-I-yl)-IH-pyrrole(18), 

3-.[N-{2-methoxyethyl)-N-methyl]carbamoyl-1-[1-( 4-methoxy)phenethyl-1H­

imidazol-5-yl]meth.yl-4-{naphthalen-1-yl)-lH·pyrrole(l9), · 

111111111111111111111111111111 
* C L M S * 
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-- -- - -- - :- I-[l-(4~methoxy)phenethyl-1H-:imidazol-5~yl]methyl-3-[4-methylpiperazin-1-
.. ·- ... .. : - .. . .. 

yl]carbortyl-4-(naphtli~en-_~ ~yl)~_lH-pro-oie{20)~ 

1 ;..[J-(2-fluo:i:'o )phenethyl-1H-imid.azol.-5-yl]methyl-3-[N-(2-methoxyethyl)-N-

methyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(2 l ), 

I-[ 1-(2-fluoro )phenethyl-1H-imidazol75~yl]methyl-3-[ 4-methylpiperazin-1-yl] 

carbonyl-4 .. (naphthalen-l-yl)~ 1H;..pyrrole(22), 

1-[1-{2-chloro)phenethyl•IH-imidazol-5 .. yl)methyl-3-[N-(2-methoxyethyl)-N­

methyl]carbamoyl-4-(naphthalen-l-yl)-1H-pyrrole(23), 

1-[ 1-(2-chloro )phenethyl-lH~im.idazol-5-yl]methyl-3-[ 4-methylpiperazin-1-yl] 

carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(24 ), 

1-[ 1-(3-chloro )phenethyl-lH-imidazol-5-yl]methyl-3-[N-(2.;.methoxyethyl)-N­

methyl]carbamoyl-4-(naphthalen-1-yl)-lH-pyrrole(25), 

1-[ 1-(3-chloro )phenethyl-lH-imidazol-5-yl]methyl-3-[4-methylpiperazin-1-yl] 

carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(26), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-1-[1-(3-phen 

yl)propyl-1H-imidazol-5-yl]methyl-1H-pyrrole(27), 

3-{ 4-methylpiperazin-1-yl]carbonyl-4-naphth.alen-l-yl)-1-[l-(3-phenyl)propyl­

lH-imidazol-5-yl]methyl-IH-pyrrole(28), 

3-[N·{2-methoxyethyl)-N-:methyl]carbamoyl-4-(naphthalen-1-yl)-l-[1-(naphtha 

1en-2-yl)methyl-1H-imidazol-5-yl]methyl-IH-pyrrole(29), 

3-[4-methylpiperazin-l-yl]carbonyl-4-(naphthalen;.. J-yl)-1-[ 1-naphthalen-2-yl) 

methyl-1H-imidazol-5-yl]methyl-lH-pyrrole(30), 

3-[N-(2-methoxyethyl)-N-methyl]carbam,oyl-4-(naphthalen-l-yl)-l-{ 1-[2-(naph 

thalen-:l ,..yl)ethyl}-1H-imidazol-5-yl}methyl-1H-pyrrole(31 ), 

3-[4-methylpiperazi.n-1-yl]carbonyl-4-(naphthalen-1-yl)-l~{l-[2-(naphthalen-1-

--yl)ethyl]-1H-imidazol-5-yl}methyl-1H-pyrrole(32)t 

1-[ 1-( 4-bromo}phenethyl-IH-imidazol-5-yl]methyl-3-{N-(2-metboxyethyl)-N­

- methyl]carbamoyl-4-(naphtha1en-1-yl)-1H-pyrrole(33), 

1-[1-(4-bromo)phenethyl-IH-imidazol-5-yl]methyl-3~[4-methylpiperazin-l-yl) 

carbonyl-4-(naphtb,alen-1-yl)-1H-pyrrole(34), -. 

\ \\\\\\l \~\~ '"~ \\\\) ~ ~\\ . 
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· 1-[I-(4-fluoro )phenethyI.;. IH-imidazol-5-~l]methyl-3-[N-(2-methoxyethyl)-N­

methyl]carbamoyl-4-(naphthalen-1-yl)-1H-pYrtole(35), 

1-[l-(4.;fluoro)phenethyl~lH-imidazol-5-yl]methyl-3-[4-methylpiperazin-1-yl] 

carboriyl-4-(naphthalen-1-yl)· IH-pyrrole(36), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-I..;[J-(4-methyl)phenethyl-lH-iini 

· . dazol-5-yl]methyl-4-(naphthalen-'1~yl)-1H-pyrrole(37), 

1-[ 1-( 4-methyl)phenethyl-lH~imidazol-S-yl]in.ethyl-3-[ 4-methylpiperazin-1-yl] 

carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(38), 

1-[ 1-( 4-chloro )phen~yl-lH-imidazol-5-yl]methyl-3-[N-(2-meth.oxyethyl)-N­

methyl]carbamoyl-4-(naphtbalen-l-yl)-1H-pyrrole(3 9), 

1-[ 1-(4-chloro )phenethy1-1H-imidazol-5-yl]methyl]".'3-[ 4-methylpiperazin-1-yl] 

carbonyl-4-(naphthalen-1-yl)-lH-pyrrole( 40), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-l-{ 1-[2-(naph 

thalen-2-yl)ethyl]~ lH-imidazol-5-yl }methyl-lH-pyrrole( 41 ), 

3-[ 4-methylpiperazin-l-yl]carbonyl-4-(naphthalen-1-yl)-l-{ 1-[2-(naphth.alen-2-

yl)ethyl]-lH-imidazol-5-yl }methyl-IH-pyrrole( 42), 

1-[1-( 4-hydroxy)phenethyl-lH-imidazol-5-yl]methyl-3-[ 4-methylpiperazin-1-yl 

]carbonyl;.4-(naphth.alen-1-yl)-lH-pyrrole( 43). 

1-(lH-imidazol-4;.yl)methyl-4-(naphthalen-1-yl)-3-(thiophen-2-yl)carbonyl-lH 

-pyrrole( 44), 

1-(lH-imidazol-4-yl)methyl-4-(naphthalen-l-yl)-3-(thiophen-3-yl)carbonyl-lH 

-pyrrole( 45), 

3-benzoyl-1-(lH-imidazol-4-yl)methyl-4-(naphthalen-l-yl)-lH-pyrrole( 46), 

3-(2-bromobenzoyl)-l-{lH-imidazol-4-yl)methyl-4-(naphthalen~ 1-yl)-lH-pyrro 

le(47), 

3-(3-bromobenzoyl)-1-(lH-imidazol-4-"yl)IQ.ethyl-4-(naphthalen-1 •yl)-lH-pyrro 

le(48), 

3-( 4-bromobenzoyl)-1-(lH-imidazol-4-yl)methyl-4-(naphthalen-1-yl)• lH-pyrro 

le(49)~ 

l ·(1H-imidazol-4-yl)metbyl•3-(2-methylbenzoyl)-4-(naphthalen;.1-yl)-1H-pyrr 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \\l\'i 
* C L M S ' 
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ole(5_0), · 

1-( 1H-imidazcl4yl)me.thyl-3-(3-metliylbenzoyl)-4-(naphtha1en-1-yl)-1H-pyrr 

ole(51), 

. 1-( 1 H-imidazol+yl}methyl-3-(4-~ethylbenzoyl)-4-(naphthalen-1-yl)-lH-pyrr 

ole(52), 

1-(lH-imidazol-4-yl)methyl.;3-(3.;.methoxybenzoyl)-4-(naphth.alen-1-yl)-lH-pyr 

role(53), 

1-( lH-imidazol-4-yl)methyl-3·{ 4-methoxybenzoyl)-4-(naphthalen-1-yl)- lH-pyr 

role(54), 

3-(2-chlorobenzoyl)-l-{IH-imidazol-4-yl)methyl-4-(naphtb.alen-l-yl)-lH-pyrro 

le(55), 

3-( 4-chlorobenzoyl)-1-(lH-imidazol-4-yl)methyl-4-(naphthalen-l-yl}-lH-pyrro 

le(56), 

3-(2,4-dichlorobenzoyl)-1-(lH-imidazol-4-yl)methyl-4-(naphthalen-1-yl)-lH-p 

yrrole(57). 

· 3-{4-fluorobenzoyl)-1-(IH-imidazol-4-yl)methyl-4-(naphthalen-1-yl)-IH-pyrro 

le(58), 

. 3-(2,4-difluorobenzoyl)-1-(lH-imidazol+yl)methyl-4-(naphthalen-1-yl)-lH­

pyrrole(S9), 

3-( 4-cyanobenzoyl)-l-{1H-imidazol~4-yl)methyl-4-(naphthalen-l-yl)-1H-pyrrol 

e(60), 

1-(1H-imidazol-4-yl)methyl•3-( 4 .. mef:hylthiomethyl-benzoyl}-4-(naphthalen-1-

yl)-lH-pyrrole( 61 ), 

·• 1-(IH-imidazol-4-yl)methyl-3-[ 4-(2-methylthioethyl)benzoyl]-4-(naphthalen• l­

yl)-lH-pyrrole( 62), 

.1-(lH-imidazol-4-yl)Dl:ethyl-3-[ 4-(2 ... methyltbioethoxy)benzoyl]-4-(naphthalen-

1-yl)-1H-pyrrole(63), 

· 1-( 1H-imidazol-4-yl)inethyl-3-(3-m.~yl1:hiomethyl'!'benzoyl)-4-(naphthalen-1-

yl)-1H-pyrrole( 64), 

. ·· 1-( lH'."im.idazol-4-yl)methyl-4-(na,phthalen~ 1-yl}.-3-(3-phenylbenzoyl)-lH-pyrr 

' 1111111 11111111111 1111111"1111 * C L M S * 
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ole(65), 

·1-(lH~iniidazol-4-yl)methyl-4:-(~phtb.alCll.-l~yl)-3-(4_-:-Phenylbenzoyl)-lH'."pyrr_ 

ole(66), 

1-(lH-imidazol-4-yl)methyl-4-(naphthalen-1-yl)-3·{ 4-pheno,,,_-ybenzoyl)-lH-pyr 

role(67), 

· 3-( ~benzylbenzoyl)-1-( 1H-imidazol4-yl)methyl-4·{naphthalen-1-yl)-1H-pyrro. 

le(68), 

1•(1H-imidazol-4-yl)methyl-4-(naphthalen-I .;.yl}·3-(naphthalen-l-yl)carbonyl-

1 H-pyrrole(69), 

1-(1H-imidazol-4-yl)methyl-3-(4-methylbenzoyl)-4-(N-methylindol-3-yl)-1H­

pyrrole(70), 

5-n-butyl-3-(2,4;.dichlorobenzoyl}-l-(lH-imidazol-4-yl)methyl-4-(naphtb.alen;.l 

-yl)-1H-pyrrole(7 l ), 

· 5-benzyl-3-(2,4-dichlorobenzoyl)-1-(lH-imidazol-4-yl)methyl-4-(naphthalen-1 

-yl)-1H-pyrrole(72). 

1-[1-( 4-cyanobenzyl)-lH-itµidazol-5-yl]methyl-4-(naphthalen- l-yl)-3-(thiophe 

n-2-yl)carbonyl-1H-pyrrole(73), 

1-[ 1-( 4;.cyanobenzyl)-lH-imidazol-5-yl]methyl-4-(naphthalen-1-yl)-3-(thiophe 

n-3-yl)carbonyl-1H-pyrrole(74» 

3-ben.zOyl-1-[1-( 4-cyanobenzyl)-IH-imidazol-5-yl]methyl-4~(naphthalen-l-yl)-

1H-pyrrole(75), 

3-(3.;.bromobenzoyl}-l-[1-( 4-cyanobenzyl)-lH-imidazol-5-yl]:methyl+(naphth 

alen-1-yl)• 1H-pyrrole(76)_, 

3-(4-broin:obenzoyl)-l-[l-(4-cyanobenzyl)-lH-imidazol-5-yl]methyl-4-(naphth 

alen-1-yl)-1H-pyrrole(77), 

3~(~fl1iorobenzoyl)-1-(1-methyl-1H-imidazo14-yl)methyl;.4-(naphthalen-1-yl)-

1H-pyrrole(78), 

· I ~(I ;.methyl-IH-imidazol-4-yl)Iileth.yl-4-(naphthalen-l-yl)-3-( 4-phenoxybenzo 

yl)-1H-pyrrole(79), 

.. · · · (S)~ 1-(lH•imidazol-4-yi)methyl-3-[N-(l ~inei:hoxycarbonyl-3;.methyltbio )propyl 

1111m~ IHI~ 1111111111 II m11 
H S * . 
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.. ]carbamoyl-4-(naphthalen-1.-yl)-1H~pyrrole(80), ... 

(S )-J~[N-(i-hydroxycarbonyl.,3-methylth1o)_~~opyl]carbamoyl-1-( lH-imidazol-

4-yl )methyl-4-(naphtbalen-1-yl)~ IH-pyrrole(& 1 ), 

... 1-( IH-imidazol-4-yl)methyl-4~(naphthalen-1-yl)-3-~-phenylcarbamoyl)-1H­

pyrrole(82), · 

3~(N-benzylcarbamoyl)-l-(1H-imidazol-4-yl)~~thyl-4-(naphthalen-1-yl)-1H-. 

pyrrole(83), 

1-(lH-imidazol-4-yl)methyl-4-(naph~en-1-yl)-~~(piperidin-l-yl)carbonyl-lH 

-pyrrole(84 ), 

J-(IH-imidazol-4-yl)methyl-3-(morpholin-4-yl)carbonyl-4-(naphthalen-1-y!)-

1 H-pyrrole(85), 

1-( 1H-imidazo1-4-yl)metb.yl-4·{naphthalen-1-yl)-3-(thiomorpholin-4-yl)carbon 

. yl)-1H-pyrrole(86), 

1-(IH-imidazol-4-yl)m.ethyl-4-(naphthalen-1-yl)-3-(S,S-dioxothiomorpholin'."4-

yl)carbonyl-1H-pyrrole(87). 

1-(lH-irnidazol-4-yl)methyl-4-(naphtb,al~n-1-yl)-3-(piperazin-l-yl)carbonyl-lH 

.. -pyrrole(88), 

l-(lH-imidazol-4-yl)methyl-3-(4-methylpiperazin-l-yl)carbonyl-4-(naphthalen 

-1-yl)-1H-pyrrole(89), 

1-(1H-imidazol-4-yl)methyl4~(naphthalen-1-yl)-3-(thiazoliclin-3-yl)carbonyl-

1 H-pyrrole(90), 

_3-( 4-hydroxypiperi~- l-yl)carbonyl-1.-( l:f!""i~idazo~-4-yl)methyl-4-(naphtbale 

n-1-yl)-1H-pyrrole(91 ), 

. 1-( IH-imidazol-4-yl)metliyl-4-(naphthal~-1 ;yl)-3"'.(4-oxopiperiQin-1-yl)carbon 
. . . . . . ~ . . . . 

. yl-1H-pyrrole(92). 

3-N-i2-hydroXyethyl)t'.ar~m.n~yl-1-(1E-~idaz~l-4-yl)metbyl-4-(naphthalen-l­

. yl)-1H-pyrrole(93), 

3-{N-(2-~ydroxyethyl}·N-m~yl]qarbam.~I-1-pH-imidazol-4•yl)methyl-4-(na 

phthalen-1-yl)-1 H-pyrrole(94 ), 

· 1-(1H-imidazol-4~ylft.nethyl-3-[:N-(2-methoxy~~l)-N-methy~Jcarbamoyl-4 .. (na 

11111111111111 11111 11111111111 
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- -- phtha}en-1-yl)-1H~pyrrole(95), 

1 ,-(1H-imidazol-4-yl)m.ethyl-3-(morpholin4.:yl)carbonyl-4-( quinolin-4-yl)- lH­

pyrrole(96 ), 

4-(l,2-dihydroacenaphthylen-5-yl)-1-(IH-in:tidazol4-yl)methyl-3-(morpholin-4 

-yl)carbonyl-1H-pyrrole(97), 

3-N-( 4,.cyanobenzyl)carbamoyl-1-(1H-imidazo1-4-yl)methyl-4-(naphthalen-1-

yl)-1H-pyrrole(98), 

- l-{l-methyl-lH-imidazol-5-yl)methyl-3.:(morpholin-4;.yl)carbonyl-4-(naphthal 

en-1-y1)-1H-pyrrole(99), 

(S )-1-[ 1-( 4-cyanobenzyl)-IH-imidazol-5-yl]methyl-3-[N-( 1-methoxycarbonyl-

3-methylthio )propylJcarbamoyl-4-(naphthalen-l-yl)-lH-pyrrole(l 00), 

(S )-1-[ 1-( 4-cyanobenzyl)-lH-imidazol-5-yl]methyl..:3-[N-( 1-hydroxycarbonyl-3 

-methylthio )propyl]carbamoyl-4-(naphthalen-1-yl)-lH-pyrrole(l 01 ), 

(S)-1-[l-(4-cyanobenzyl)-lH-imidaZol-5-yl]methyl-3-[N-(l-methoxycarbonyl-

3-methyl)butyl]carbamoyl-4-(naphthalen-l-yl)-lH-pyrrole( l 02), 

(S)-1-[ 1-( 4-cyanobenzyl)-IH-im.idazol-5-yl]methyl-3-[N-( 1-hydroxycarbonyl-3 

-methyl}buty1Jcarbamoyl-4-(naphthalen-l-yl)-1H-pyrrole(l03), 

1-[ 1-( 4-cyanobenzyl)-lH~imiclazol-5-yl]methyl-3-(morpholin-4-yl)carbonyl-4-

(naphthalen-1-yl)-lH-pyrrole(l04). 

1-[1•(4-cyanobenzyl)-lH-imidazol-5-yl]methyl-3-(4-methylpiperazin-1-yl)catb 
onyl-4-(naphthalen-1-yl)-1H-pyrrole(105), ·-

1-[2-( lH-imidazol-1-yl)ethyl]-3-(morphoiin-4-yl)carbonyl-4-(naphthalen-1-yl)-

1H-pyrrole(106), 

-cs )-1-[3-(lH-imidazol-4-yl)propyl ]-:.-3-[N-{l-methoxycarbonyl-3-methylthio )pr 

opyl]carbamoyl-4-(naphthalen-1-yl)-iH-pyrrole( 107), 
f ·. . . 

(S )-3-[N-( 1-hydroxycarbonyl-3-methylthio )propyl]carbamoyl~ 1-[3-(lH-imidaz 

ol-4-yl)propyl]-4-(naphtluilen-1-yl)-lH-pyrrole(l 08), 

1-[3-(lH-imidazol-4;.yl)propyl]-3-(morpholin-4-yi)carbonyl-4-{naphthalen:-1-yl 

)-1H-pyrrole(109), 

1-[1-( 4-cyanobenzyl)-lH-imidazol-5.:.yJ)methyl-3-[N-(2-methoxyethyl)-N-meth· 

11111111111111 11111 1111111 lllf 
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yl]carbamoyl-4-(naphthalen-l-yl)-lH-pyrrole(l 10), 

1-[ 1-( 4-bromobenzyl)-lH-imidazol-5-ylJmethyl-3-[N-(2-methoxyefoyl}-N-met 
hyl]carbamoyl-4-(naphthalen-l '!"yI)-lH•pyrrole(l l l ), 

1-[ 1-( 4-bromobenzy1)-1H-imidazol-5-yl]me~y~-3-(morpholin-4-yl)carbony1-4-

(naphthalen-l-yl)-1H-pyrrole(l 12), 

I-[ 1-( 4-cyanobenzyl}-lH-imidazol-S-yl]methyl-3-(morpholin+yl)thiocarbonyl 

-4-(naphthalen-1-yl)-1H-pyrrole(ll3}, 

. 3-[N-(2-methoxyethyl)-N-methyl]carb~oyl-1-(1-methyl-lH-imidazol-5-yl)me 
thyl-4-(naphthalen-l-yl)-1H-pyrrole(114), 

1-(1-isobutyl-lH-imidazol-5-yl)methyl-3-[N-(2-methoxyethyl)-N-methyl]carba 
moyl-4-(naphthalen-1-yl)-lH-pyrrole(l 15), 

I-(l-cyclohexylmethyl-lH-imidazol-5-yl)methyl-3-[N-(2-methoxyethyl)-N-met 

hyl]carbamoyl-4-(naphthalen-1-yl)-lH-pyrrole(l l 6), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-1-(1-pentyl-
1H-imidazol-5-yl)methyl-1H-pyrrole(l 17), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-l-yl)-1-(1-octyl-lH 
-imidazol-5-yl)methyl-lH-pyrrole(l 18), 

1-(1-decyl-IH-imi.dazol:-5-yl)methyl"'.3-[N-(2-metboxyetbyl)-N-methyl]catbam 

oyl-4-(naphthalen-1-yl)-1H-pyrrole(l19), 

· 3-[N-(2-methoxyethyl)-N-:rµ.ethyl]carbamoyl-1-[ 1-(3-metb.ylbutyl)-lH-imidazol 
-5-yl]methyl-4-(naphthalen-1-yl)-IH-pyrrole(120), · 

1-[ 1-(2-methoxyethyl)-lH-imic:lazol"'.5-yl]metb.yl-3-[N.'.-(2-methoxyethyl)-N-met 
hyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(l21 ), 

3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-1-[1-(3-methoxypropyl)-lH-imid . 

azol-5'.'"yl]metb.yl-4-(naphthalen-1.:.yl)-1H-pyrrole(122), 

1-[ t-(3-ethoxypropyl)-IH~imidazol-?-"yl]methyl-3-[N-(2-methoxyethyl)-N-met 
hyl]carbamoyl-4-(naphtb.alen-1-yl)-1H-pyrrole(123), 

1-[l-(3-isopropoxypropyl)-l~·imidazol-5-yl]methyl-3-[N-(2-methoxyethyl)-N­

methyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(124), 

-1-[1-( 4-bromobenzyl)-1H-imidazol"'.S~yl]II,J._e$yl ... 3-:[4-metbylpiperazin-1-yl]carb 
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onyl-4-(na~hthalen-1-y1)-1H-pyrtole( 125)~ · · · · 

1-[ 1-( 4-chlorobenzyl)-lH-inµ<iazol"'.5-yl]methyl-3-[ 4-methylpipetazin-1-yl]carb 

onyl-4-(naphthalen-1-yl)-1H-pyrrole(126), 

1-[ 1-( 4-fluorobenzyl)-lH-imidazol-5-yl]methyl-3-[N-(2-methoxyethyl)-N-meth 

yl]carbamoyl-4-(naphthalen-1-yl)-lH-pyrrole(l 27), 

1-[ 1-( 4-fluorobenzyl)-lH-imidazoJ-5.;.yl]methyl-3-[ 4-methylpiperazin-1-yl]carb · 

onyl-4-(naphthalen-1-yl)-1H-pyrrole(128), 

1-[ 1-( 4-methoxybenzyl)-1H-imidazol-5-yl]methyl·3-[N·{2-methoxyethyl)-N-m 

ethyl]carbamoyl-4-(naphthalen-1-yl)-IH-pyrrole(129), 

I-[ 1-( 4;..methoxybenzyl)-IH-imidazol-5-yl]methyl-3-( 4-methylpiperazin- l-yl) 

carbonyl-4-(napht.lialen-1 ~yl)-1H-pyrrole(130), 

1-[ 1-(3-chlorobenzyl)-lH-imidazol-5-yl]metbyl-3-( 4-methylpiperazin-1-yl)carb 

onyl-4-(naphthalen-1-yl)-1H-pyrrole(131 ), 

1-[ l-(3-chlorobenzyl)-1H-imidazol-5-yl]methyl-3-[N-(2-metho:1t.-yethyl)-N-met 

hyl]carbam.oyl-4-(Iiaphthalen-1-yl)-1H-pyrrole(l32), 

1-[ 1-(2-chlorobenzyl)-IH-imidazol-5-yl]methyl-3-( 4-methylpiperazin-1-yl)carb 

onyl-4-(naphtbalen-l-yl)-1H-pyrrole(133), 

1-[ 1-(2-chlorobenzyl)-1H-imidazol-5-yl]methyl-3-[N•(2;.methoxyethyl)-N-met · 

hyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(l34), 

I-[ 1-(2-fluorobenzyl)-lH-imidazol-5-yl]methyl-3-( 4-methylpiperazin-1-yl)carb 

onyl-4-(naphthalen-1-yl)-1H-pyrrole(135), 

1-[ 1-( 4-methylbenzyl)-lH-imidazol-5-yl]methyl-3-( 4-methylpiperazin-1-yl)car 

bonyl-4-(naphtbalen-1-yl)-1H-pyrrole(136), ·· 

1-[ 1-( 4;.methylbenzyl)-lH-imidazol-5-yl]methyl-3-(morpholin-4-yl)carbonyl-4-

(naphthalen-1-yl)-IH-pyrrole(l3 7), 

l-[l:.(3-methylbenzyl)-1H-imidazol-5-yl]methyl•3-( 4-methylpiperazin-1-yl)car 

bonyl-4-(naphthalen-1-yl)-1H-pyrrole(13 8), 

1-[1-(4~cyanobenzyl)-1H-imidazol-5-yl]methyl-3-(naphthalen-1-yl)carbonyl-

1H-pyrrole(13 9), 

1-[1-( 4-bromobenzyl)-lH-imidazol-5-yl]methyl-3-(naphthalen-1-yl)carbonyl• 

11111111111111 11111 1111111 llll 
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· · 1H-pyriole(140)J 

·- -

· 1-[ 1-( 4-bromobenzyl)-~H-imidaz~l~5-y1]methyl-3-[N-(2-methoxyethyl}-N-met 

hyl]carbamoyl-4-(naphthalen-l-yl)carbonyl;. lH-pyrrole(l 4 l ), 

4-ethoxycarbonyl-2-( 1H-imidB7..ol-5-ylmethyl}-5-(naphthalen-1-yl)oxazole(l 42 

), 

2-(1H-imidazol-5-yb:riethyl)-4-(morpholin•4-yl)carbonyl-5-(naphthalen-1-yl)ox 

azole(l43), 

4-ethox:Ycarbonyl-2-(lH-imidazol..,S-ylmethyl)-5-(naphthalen-1-yl)thiazole(l44 

), 

2-[1-( 4-chlorobenzyI)-lH-imidazol;..5-ylmethyl]-4-methoxycar~anyl-5-(naphtha 

len-1-yl)thiazole(145), · 

2-[1-(4-chlorobenzyl)-lH-imidazol-5-ylmethyl)-4-(morpholin-4-yl)carbonyl-5-

(naphth.81en-1-yl)tbiazole(146), 

2-[ 1-( 4-chlorobenzyl)-lH-ililidazol-5-ylmethyl]-4-[N-(2-methoxy)ethyl-N-met 

hylcarbamoyl]-5-(naphthalen.:.1-yl)thiazole{l 4 7), 

2-[1-( 4-chlorobenzy1)-1 H-imidazol-5-ylmethyl]-5-methoxyca:rbonyl-4-(naphtha 

]en- l-yl)thiazole(l 48), 

2-[ 1-( 4-chlorobenzyl)-1H-imidazol-5-ylmethyl]-5-(morpholin-4-yl)carbonyl-4-

(naphthalen-1-yl)thiazole(l49), 

2-{ 1-[1-{benzyloxycarbonyl)piperidin-4-ylm:ethyl]-IH-imidazol-5-ylmethyl }-5 

-methoxycarbonyl-4-(naphthalen-l-yl)thiazole(150), 

2-{ I-[ 1-(benzyloxycarbonyl)piperidin-4-ylmethyl]-IH-imidazol-5-ylm.ethyl }-5 

·· -[N-(2~methoxy )ethyl;..N-methylcarbamoyl]-4-(naphthalen-1-yl)thiazole(l51 ), 

1-[ 1-( 1-benzyloxycarbonyl-piperidin-4-ylmethyl)-lH-imidazol-S-ylmethyl]-4-

[N-(2-methoxyethyl)-N-methyl]Ca.rbamoyl-3-(naphthalen-1-yl)-lH-pyrazole 

(152), 

1-[ 1-( l-methoxycarbonylpiperidin-4;-Ylmethyl)-lH-imidazole-5-ylmetbyl]-4-[N 

-(2-methoxyethy~)-N-niethyl]carbaritoyl-3~(riaphthalen-1-yl)-1H-pyrazole(153), 
I-[ 1-( 4-bromohenzyl)-1H-imidazol~5-ylmethyl]-4-[N-(2-methoxyethyl)-N-met 
hyl]carbamoyl-3-(naphtbalen-1-yl)-1H-pyrazole(l54), 



;,·-· 
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1-[ 1-( 4-chlorobenzyl)-lH-imidazol-5-yhnethytJ-4-[N-(2-methoxyethyl)-N-met 

hylJcarba.111oyl-3-(naphthalen-l-yl)-1H-pyrazole(l55), 

I-[ 1-( 4-cyanobenzyl)-lH-imidazol-5-ylmethyl]-4-[N-(2-met.h.oxyethyl)-N-meth. 

y1]carbamoyl-3-(naph.thalen-1-yl)-1H-pyrazole(l56), 

1-(1-methyl~ lH-imidazol-5-ylmethyl]-4-[N-(2-methoxyethyl)-N".'methyl]carba 

moyl-3-(naphthalen-1-yl)-1H-pyrazole(157), · 

I-[ I-( I-benzyloxycarbonyl-pipericlin-4-ylmethyl)-lH-imidazol-5-ylmethyl]-4-

(morpholin-4-yl)carbonyl-3-(naphthalen-l-yl)-lH-pyrazole(I58), . 

I~[ 1-( l-methoxycarbonylpiperidin-4-ylmethyl)-lH-imidazol-5-ylmethyl]-4-

(morpholin-4-yl)carbonyl-3-(naphthalen-l-yl)-lH-pyrazole( 159). 

1-[ 1-( 4-bromobenzyl)- lH-imidazol-5 ... ylm.ethyl]-4-(morpholin-4-yl)carbonyl-3-

(naphthalen- l-yl)-IH-pyrazofo(l 60), 

1-[ 1-( 4-chlorobenzyl)-lH-imidazol-5-ylmethyl]-4-(morpholin-4-yl)carbonyl-3-

(naphthalen-l-yl)-lH-pyrazole(l61), 

1-[ 1-( 4-cyanobenzyl)-lH-imidazol-5-ylmethyl]-4-(morpholin-4-yl)carbonyl-3-

( naphthalen-1-yl)-lH-pyrazole( l 62), and 

1-( l-methyl-lH-imidazol-5-yhnethyl)-4-(morpholin-4-yl)carbonyl-3-(naphthal 

en-l-yl)-1H-pyrazole(163). 

S. · A process for preparing an imidazoie derivative of formula ( 1) as 

defined in claim 1 characterizCd in that 

(a) a compound represented by the following formula (2): 

wherein n1 is defined as claim 1 and Tr represents trityl, is reacted in a 

solvent in the presence of a base with, a comp~und represented by the 

following formula (3): 
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··. B~ 
(3) 

' ''"'" "''" "'" 1111111 '"' 
C L M S * HN . 

D 
I 
I x 

wherein B, C, D and X are defined as claim 1, then the trityl group in 

the product . thus obtained is eJimjnated in the presence of trifluoroacetic 

acid to produce a compound r¢presented by the following form.u).a (Ia): 

B C 

{.~-N~ (l•J 
x 

wherein n1, B, C, D and X are defined as claim l; or 

· (b) a compound represented by the following formula (4): 

N 
~J-ccHi)n1CI· HCl (4) 

wherein n1 and A are defined as claim 1, is reacted in a solvent in the 

presence of a base with the compound of formula (3) to produce a 

compound represented by the following formula (lb): 

wherein n1, A, B, C, D and X are defined .as claim l; or 

(c) a compound represented by the following formula (5): 
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is reacted in a solvent in the presence of a base with the compound of 

formula (3), the trityl group in the product thus obtained is eliminated in 

the presence of trifluoroacetic acid to produce a compound represented 

by the following ·formula (6): 

wherein B, C, D and X are defined as claim 1, and then hydrogenation 

reaction is carried out to produce a compound represented by the 

following formula {le): 

wherein B, C, D and X are ·defined as claim 1; or 

(d) a compound represented by the following formula (7): 

~ . B C 

~-N~ OJ 

0 

wherein n1, A, B and C are defined as claim 1, .~s hydrolyzed to 

produce a compound represented by the following formula (8): 
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wherein n1, A, . B and C are defined as claim 1, which is then reacted 

with a compound represented by· the following formula (9): 

HNR.1c;R.11 (9) 

wherein R16 and R11 are defined as claim 1, in the presence of a 

coupling agent to produce a compound represented by the following 

formula (ld): 

(ld} 

wherein n1, A, B, C, R16 and R11 are d~fined as claim I; or 

( e) the carbonyl group In a compound represented by -the following 

formula (le): 

B C 

~~-iOY (le) 

0 

wherein n1, A, B, C and D are defined as claim I, is converted into the 

thiocarbonyl group in the presence of a sulfurizing agent to produce a 

compound represented by the following formula (If): 
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.. "{). ~N~ .···. (If) 
. I 1\\1\I IU\U \\\ll U\~ II 1\\1 
. * C L 

s 

wherein ni. A; B, C and D are defined·· as claim l; or 

(f) a compound represented by the following formula (lg): 

wherein B, C, D and X are defined as claim 1, is coupled in a solvent 

with a compound represented by the following formula (IO): 

wherein Rz is· defined as claim 1 · and T represents hydroxy or reactive 

leaving group, to produce a compound represented by the following 

formula (lh): 

wherein Ri, · B. C, D and X are defuied as . claim 1; or 

(g) a compound represented by the. f~llowing formula (11): 
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wherein A. G . and I are defined as ·claim l, is cyclized in an inert 

solvent to produce a compound · represented by the following formula 

(li): 

~~I Qi) 

0 

wherein A. G. and ·I are defined as claim I; or 

(h) the amide group in the compound of formula (11) is converted into 

the tbioamide group to produce a compound represented by the following 

fonnula (12): 

(12} 

wherein A, G and· I are defined ·as claim· I,· which is then cyclized in 

an inert solvent to produce . a compound represented by the following 

formula (lj): 

(lj) 

wherein A, G and I are defined as claim I; or 
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(i) a compound represented by the foll~ing formula (13): 

A {« (13) 

wherein A is defined as claim 1, · i~ reacted in a· solvent with a 

compound represented by the following formula ( 14a): 

(14a) 

wherein G and I are defined as claim 1, to produce the compound of 

formula {lj); or 

(j) the compound of formula (13) is reacted in a solvent with a 

compound represented by the following formula (14b): 

. . 

wherein G and I are defined as claim 1, to produce· a compound 

represented by the following formula (lk): 

(lk) 

wherein A, G and I are defined as claim 1; or 

(k) a compound represented ·by the following formula (11): 
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~-<~··Gr N . 
. . I . . 

(ll) 

0 

wherein A and G are defined as claim 1 and I' represents lower alkm •. ·y, 

is hydrolyzed in the presence of a base and the product thus obtained is 

reacted in a solvent in the . presence of a coupling agent with & 

compound. represented by the follo\ving formula (15): 

I"H (15) 

wherein I" is i4entical ·with I except that lower alkoxy is not included. 

to produce a compound represented by the following formula (Im): 

(lm} 

wherein A and G are defined as claim 1 and I" are defined as above; 

or 

(I) ~ ~ompo~d. represen~d·• by tb.e folloWing formula (16): 

·A-rl· . . ' . 
N. 

~·· . 

N 

'. ;. 

(16) 

wherein A. is defined as claim 1, is reacted in a solvent in the presence 

of a base with a compound represent¢ by the follo~ng _ fol"Jllula (17): 

. • .. 
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(17) 

0 

wherein G and L are defined as claim 1, · to produce a compound 

represented by the follo'wing formula (ln): 

'\NjN~NYG ~ 
~ {ln) 

4:,N 0 
. . . 

wherein A. G and L are defined as claim 1; or 

(m) a compound represented by the following formula (18): 

Cbz 

~ . t-f'l 
N 

(18) 

wherein Cbz represents benzyloxycarbonyl, is reacted in a solvent in the 

presence of a base with the. comp01md. of formula (17) and deprotected 

to produce a compound represented by the following formula {lo): 

H 
I 

8-N~L (lo) 

~N) 0. 
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T-E-F (19} 

wherein. E · and F· are defined . as claim 1, to produce a compound 

represented by the following formula (lp): 

E-F 
I 

P,
--N. .· .. 

. N:NIG . 
N__;- ~L 
~) . 0 

N 

(lp) 

wherein E, F, G and L are defined as claim 1. 

6. A compound represented by the following formula (3): 

-Oy OJ 

x 

wherein B, C, D and X are defined as claim 1. 

7. A compound represented by the following formula (8): 

wherein n1, A, B and C are defined as claim 1. 

8. A. phannaceutical composition compnsmg as active ingredient a 

therapeutically effective amount of a compound of formula (1) as defined 

lii1iU~i1Mii "THIS SHEET HAS BEEN 
REPLACED 
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in claim .1 . or a pharmaceutically acceptable salt or- isomer thereof 
together with a _pharmacemically acceptable carrier. 

9. The. phann.aceutical composition of claim· 8 . useful for . preventing 
. and treating cancei'. 

. . ~. 

10. The pharmaceutical_ com:position .. of claim 8 useful for preventing 
. . 

and treating restenosis. 

· 11. The pharmaceutical composition of claim 8 useful for preventing 
and treating atherosclerosis. 

12. The pharmaceutical composition of claim 8 useful for preventing 
and treating infections :from hepatitis delta and related. viruses. 
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