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. IMIDAZOLE DERIVATIVES. HAVING. AN 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 farnesyl transferase:

[Formula 1]}

Aizﬂ—(cn,)n,-éy_ '

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

pharmaceutically acceptable salts or isomers thereof.

.. ... The present invention also relates 1o a process for preparation of
the compound of formula (1), to intermediates which are used in the
preparation of the compound  of formula (1), and to a pharmaceutical
composition comprising the '- éohip‘ound- of formula (1) as an active

ingredient.
BACKGROUND ART

¢ Mammalian Ras .protéin's_'- act as “ ‘molecular .switches i the
signalling events associated w1th __,;:_cl,l__: growth and differentiation. = The
ras proto-oncogene family consists of three ‘members, N-, K-, And H-ras,
which code for highly homologous 4 types of proteins; ie, H, N-ras
proteins of 189 residues and. two isomorphic K-ras-4B and K-ras-4A
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" proteins” of 188 ‘and 189 residues, respectively. The chemical basis for
" _._"t.he | switch mécham'sm 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.; Nature, 1991, 349, 117). Biochemical and
structural studies have shown that point mutations of the residues 12, 13
and ‘61, positioned in the neighborhood of phosphoryl ground of GTP,
resulting in the decrease of guanosine triphosphatase activity are
associated with many human cancers, parﬁcularly, pancreatic cancer,
urinary bladder carcinoma, coIon_ 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 posttranslational modification (Gibbs, J. B., Cell 1991, 65, 1). These
series of biochemical modifications, 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 motif (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-terminal
cysteine to be farnesylated, to localize to the plasma, and to transform
~mammalian cells in culture (Hax.lcock',.J. F., Magee, A. 1, Childs, J. E,,
Marshall, C.J ., Cell 1989, 57, 1167). The subsequent postiranslational
modiﬁcations, cleavage of the AAX residues, carboxyl methylation of the
the famesylated cysteine, and pahnitoyiaﬁon of the cysteines located
upstream of the CAAX motif in H- I-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
fysiné rich region named polybasid _ dprﬁaim _i'nstead. ‘of having cysteine
required for palmitoylation, thereby facilitating 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., Chemisuy & Biology, 1995, 2, 787).
A number of FTase inhibitors recently identified demonstrated potent and
specific ability to block Ras famesylation, signalling 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 natare or contain a sulfhydryl group
(USP No. 5,141,851; Kohl, N. B 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, CD. et al, J. Am. Chem. Soc, 1996, 118, 8761).
The chemical basis of the inhibitor design rclates to the reaction
mechanisin. 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
adﬁvity and selectivity for inhibition of the oncogenic function of Ras
proteins, particularly K—fas-4B, which is fomnd to be most common in
buman cancer. Therefore, new inhibitor having the ability of effectively
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With regard to the restenosis and vascular proliferative diseases, it

hes been shown that inhibition of ' cellular ras prevents smooth muscle

- proliferation after vascular injury in vivo (Indolfi C. et al, Nature Med.,
1995, 1(6), 541-545). This repo_rt definitively supports a role for
farnesyl 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 FTase and as a result, found that imidazole
derivatives according to the present invention can potently inhibit the

enzyme.

Therefore, the object of the present invention is-to provide am -
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 ihe compound of formula (.1).

It is another object of the present invention to provide a
pharmaceutical composmon compnsmg 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 _

n 'represents an integer of 1 to 4,

A represents hydrogen; straight-chain or branched Ci-Cio-alkyl which
may be optionally substituted by Cs-Cr-cycloalkyl or lower alkoxy;
or a radical selected from the following group:

R '
3,

R; and R;' independently of one another represent hydrogen, halogen,

wherein

cyamo, nifro,. hydroxycarbonyl, .aminocarbonyl, . -aminothiocarbonyl,
lower alkoxy, phenoxy, -phenyl, benzyloxy, or lower alkyl which
may be optionally substituted By Cs-Ce-cycloalkyl,

Rz represents hydrogen or lower alkyl, or represemts -E-F wherein E
is -CHz-, -C(O)- or -S(O)- and F is hydrogen; lower alkyl which
may be optionally subsﬁtu_ted | by phenoxy or biphenyl; lower
alkoxy which .may be optionally substituted by aryl; phenyl;
benzyl; beniyloxy; or amino wh1ch I_ﬂay be optionally substituted

* by lower alkyl, benzyl or Cs-Ce-cycloalkyl,

 represents hydrogen, lower alkyl or phenyl,

g

represents a radical selected from the following group:



WO 99/28315 PCT/KR98/00377

wherein _ _ L

n, and n3 independently of one another denote 0, 1, 2, 3 or 4,

Rs and R independently of one another represent hydrogen, lower alkyl,
lower alkoxy, phenoxy, phenjd, hydroxy or halogen,

Rs and Rs independently of one another represent hydrogen, lower alkyl,
lower alkoxy, phenoxy, phenyl, cyano, hydroxy or halogen,

R7 represents hydrogen; lower alkyl which may be optionally
substituted by Cs-Cs-cycloalkyl; lower alkoxy; hYdrdxy; Cs-Ce-
cycloalkyl; dilower alkyl)amino; phenyl; phenoxy; or halogen,

Rio- represents hydrogen, lower alkyl or lower alkoxy, -

Y represents a radical selected from the following group:

o ' o N
c

G
o

wherein

X represents O or S, _

B represents hydrogen, or lower a]kyl which may be optionally
substituted by hydroxy, mercaptb, lower alkoxy, lower alkylthio or
aryl, | |

C represents hyd:ogén, or lower alkyl which may be optionally
substituted by aryl; or represents a radical selected from the
following group:
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N o . Q
%@—Rn | Fra Zu\N’R“
1 & |
Rn o Rll Rys

Ry and Rz independently of one another represent hydrogen, lower

. . . . 3 P Rz | Rz
' Rz Ry ' R

wherein

alkyl, lower alkoxy, halogen, cyano, hydroxycarbonyl, amino-
carbonyl, aminothiocarbonyl, hydroxy, phenyl or phenoxy,
Ri3 and Ry independently of one another represent hydrogen, lower

| +CHhrX-Rs .
alkyl, aryl or wherein X is defined as previously

described, ny is an integer of 2 to 4 and Rys 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:

Em' . Rio R.' /.--\ Ris
st s Pl
: R0 17
N S
Rio - Ry Ryo Rys _

wherein

Rio  is defined as previously described,

Q represents O, S, S=0 or SO, _ _

Z represents O, S, 'S=0, SO;, C=0 or C=S, or represents CH-Rap or
N-Rgo(wherein Rzo is hydrogen, lower alkyl or hydroxy),
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ns denotes an integer of 1 to 3, - - _
Ris and Ry7 independently of one another represents hydrogen; aryl; |
lower alkyl which may be optionally substituted by aryl or

 H-CHap—Q—Ru0
cyanoaryl; or _

wherein 14, Q and' Ryo aré defined
as previously described, |

Riz and Ris independently of one another represents hydrogen; halogen;
hydroxy; cyano; lower alkyl; lower alkoxy; alkoxyalkyl; alkylthio;
hydroxycarbonyl; aminocarbonyl; amiﬂothiocarbonyl; alkylsulfonyl,
alkylthioalkyl; alkylthioalkyloxy; aryl; or oxy, -thio, sulfonyl or
lower alkyl substituted by aryl,

G represents a radical selected by the following group:

B, HO-

Ri and Rz are defined as previously described, .-

wherein

1 represents lower alkoxy, or represents a radical selected from the
following group:

s e
N N Z
"N, ™

“wherein
Ris, R17 and Z are defined as previously described,
L " represents a radical selected from the following group:

RO

wherein Z .and Q are defined as previously described,
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provided that (1) mz is other than 0 when Rs is hydrogen, and ... . .. . . .

... B
\
+
e
(2) Y is other than X , when A is
RZ\NO\)( | ' | .
, or pharmaceutically acceptable salts or isomers

thereof.

Particularly, the compound according to the present invention has
a quite different structure from the known inhibitors for famesyl

transferase, and furthermore it does never include the thiol moiéty.

In the definitions for the substituents of the compound of formula

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

having 1 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 thercof. Thus, the present invention also includes all of
these stereoiéomers and their mixtures. |

Also, the compound of formula (1) according to the present
invention can form a phalmageuﬁgally acceptablé salt. Such salt includes
non-toxic acid addition salt contaiﬁing pharmaceutically acceptable anion,

for example a salt with inorganic acids such as hydrochloric acid,
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: --sulfm'ic acid, nitric. acid,- phosphoric acid, - hydrobromic acid, hydriedic
ac1d etc a salt with orgamc carboxyhc acids such as tartaric acid,
'forzmc acld, cltnc acld, -acetic acid, tnchloroacem acid, trofluoroacetic
a01d, gluconic acid, benzoic acid, lactic acid, fumaric acid, maleic acid,
asparagic acid, etc., or a salt witﬁ -sulfonic acids such as methanesulfonic
acid, benzenesulfonic acid, p-toluenesulfonic acid, naphthalenesunlifonic
acid, etc., base addition salt for example a salt with pyridine or
ammoﬁia; and metal additio,n 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 hyd.fate thereof. They can be produced by conventional

conversion methods.

Amdng the compound of formula (1) accdrding to the present
invention, the preferred compounds include those wherein
n; - represents an integer of 1 to 3,
A represents hydrogen; straight-chain or branched C;-Cjo-alkyl which
. -may. be optionally substituted by Cs-Ci-cycloalkyl or lower alkoxy;
or a radical selected from the following group:

R ' - - . B
@\}( Rz\IO\X §
| X

R, and Ry' independently of one another represent hydrogen, halogen,

wherein

< cyano, nitro, hydroxycarbonyl, aminocarbonyl, ‘aminothiocarbonyl,

_ low¢r alkoxy, phenoxy, phenyl, benzyloxy, or lower alkyl which
may be optionally sﬁbsﬁmted by C3-C5-cyclo.alkyl, o

Rz  represents hydrogen or Tower alkyl, or represents -E-F wherein E

.is -CHz-, -C(0)- or -S(O),- and F is hydrogen; lower alkyl which



WO 99/28315 : PCT/KR98/00377

Rs
R4

_§_(CH25,12 R -(CHus OG Rio  —(CHoos

11

~may. be. optionally . substituted by phenoxy or biphényl; lower
~alkoxy which may be optionally substituted by aryl; phenyl;
"benzyl; bénzyloxy§ or amino which may be optionally substituted

by lower alkyl, benzyl or Cs-Ce-cycloalkyl,
represents hydrogen: or lower alkyl, -
represents a radical selected from.the following group:

Rs Rs Rs Re

R/  Rs

wherein

n2 and n3 independenﬂy of one another denote 0, 1, 2, 3 or 4,

Rs, Rs, Rg and Ry independenﬂy of one another represent hydrogen,

Ry

lower alkyl, lower alkoxy, hydroxy or halogen,

represents hydrogen; lower alkyl which may be optionally
substituted by  Cs-Cs-cycloalkyl; lower alkoxy; hydroxy;
C3-Ce-cycloalkyl; or halogen, .
" Rio représents hyd'rd'genl, ﬁéﬂiyl or methoxy,
Y represents a radical selected from the following group:
B\ x5 N~
P R,
o} o
. wherein
X' represents O or S, )
B represents- hydrogen, or lower aikyl which may be optionally
substituted by lower alkoxy or aryl,
C

represents hydrogen, or lower alkyl which may be optionally
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Sllet[tllted by alyl, or represénts a " radical selected from’ the

following group: L
' Rn o N
‘%@ R1z ' %;D*Ru
Rlz . Rll. . Ru e ..
. _ |
O | Riz

Ry

wherein
Ry and Rj2 independently of one another represent hydrogen, lower
alkyl, lower alkoxy, halogen, cyano, aminocarbonyl, phenyl or

phenoxy,
Rys and Ry4 independently of one another represent hydrogen, lower

- $-CHnX—Rus Lo .
alkyl, aryl or wherein X is defined as previously

described, ns is 2 and Rys 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:

Rio Ry -

N Rig 5N Ro 2 fae
N R 3N R -%NMZ é—N\
. s Ryy
_ Rio
' N, | S
. _ Ryo " Ryo Ris Rig -

. wherein
Rio  is defined as préviously described,
Q represents O, S, S=O or SO;,
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'z | represents O, 8, S=0, SO» or C=0, or represents. CH—Rp,o or ...
N-Rao(wherein Rz is hydrogc*z, iower alkyl or bydroxy) -

s denotes an integer of 1 to 3,

Ris and Ry7 independently of one another represents hydrogen; aryl;
lower alkyl which ,ma& ‘be optionally substimted by aryl or
cyanoaryl; or IR wherein n4, Q and Ryo are defined
as preﬁously described, _

Ris and Rys independently of one amother represents hydrogen; halogen;
hydroxy; cyano; lower alkyl; lower alkoxy; alkoxyalkyl; alkylthio;
hydroxycarbonyl; aminocarbonyl; aminothiocarbonyl; alkylsulfonyl;
alkylthioalkyl; alkylthioalkyloxy; aryl; or oxy, thio, sulfonyl or
Iower alkyl substituted by aryl,

G represents a radical selected by the following group:

Ry and Rz are defined as previously described,

wherein

I represents lower alkoxy, or represents a radical selected from the
| following group:

.;_N\Rn -§—N\_/z

wherein _ _
Ris, Ri7 and Z are defined as previously described,
L represents a radical selected from the following group:
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oo

wherein Z and Q are defined as previously describe&,

provided that (1) nz is other than 0 when R; is hydro'gen; and

B
c

O
P s

(2) Yis other than X . when A is

Particularly preferred  compounds include those wherein

Ryf

Tepresents X and C represents

Typical examples of the cqﬁlpound of formula (1) according to

the present invention are presented in the following Table 1.

'&7’
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- |COM: STRUCTURE coM STRUCTURE
1 No. | - NO. -
| 158 159
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§
s
62 N 163
1 o (\0 163
smas
AN 5

It is another object of the present invention to provide processes

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

4

. According to . the present invention, the imidazole derivative of =

- formula (1) can Be prepared by processes characterized in that

() a compound represented by the following formula (2) is
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reacted in a  solvent in ‘the presence of a base with a “compound
 represented by the following formulz (3), then the trityl group in the

product thus obtained is eliminated in the presence of ﬁiﬂuqroacet_ie acid

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

Reaction Scheme 1

B B c
C  Solvent TFA N
éq l(CHp)y—Cl- HCl + HN —— _:.H (CHp—N
D Base
N : HN ,
I} @ (la)
Tr : G) x

(b) a compound represente& 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
(1b); or ' '

Reaction Scheme 2 | | |

B

c
N . Solvent
A\g’}—(c&b)nrm- Hel + I—Ni]) — }}—(CH 1—N>1’/
@ : (b

@ x _ X

() a compound rep’reseﬁted by the following formula (5) is

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

~ forhula (3), the trityl group in the product thus obtained is eliminated in
_ the presence of triflucroacetic acid to produce a compmmd represented
by the followmg formula (6), and then hydrogenatlon reaction is carried

" out to produce a compound represented by the followmg fommla (1c); or
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. .. Reaction. Scheme. 3 e

(:U/\/\ . DS;::m .'I.'FA (T\/\N\i,g

B3

—————e
Hydrogenation (19)

(d) a compound represcnted by the following formula (7) 1is

_ hydrolyzed to produce a compound represented by the following formula

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

formula (9) in the presence of a coupling agent to produce a cdmpound
represented by the followiﬁg formula (1d); or

Reaction S_chem.e 4

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

| followmg formula (1e) is converted into the thlocarbonyl group in the

presence of a sulfurizing agent to -produce a compound represented by
the following formula (1f); or |
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- Reaction Scheme 5 | - | | R
c .
AN
(CH;_)n--N
§}<¢Hﬂm j’(D Sulfurizing Agent \g} ' jﬁ(
. (le) o S

(®) a compound represented by the following formula (1g) is
coupled in a solvent with -a compound represented by the foliowglg
formula (10) to produce a compound represented by the following
formula (1h); or '

Reaction Scheme 6

H | R
N N
B .
C
+ R,—T ——>
{ N, D e T Solvent { N D
N (10
Q X QN X

(g) a compound represented by the following formula (11) is
cyclized in an inert solvent to produgé a compound represented by the

following formula (1i); or

Reqétion Scheme 7
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conve r‘ed into the tmoam:de group to produce a co'npound represented
by the following formula (12) which is then cyclized in an inert solvent
to produce a compound represented by the following formnla (13); 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 (ij); or
Reaction Scheme 9

A= U’ifi ate

13 | (148)

G) the cempom_d of formula (13) is reacted in a solvent with a
compound represented by the following formula (14b) to produce a
compound represented by the following formula (1k); or
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' Rea’ction Scheme“IO -

R4 T\f“ M == jcm—é“j;(

(k)
(13) (14b) : :

(k) a compound 'repfesented by thé_ following formula (17) is
hydrolyzed mn the presence of a ba's.e and the product thus obtained is
- 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

Hydrolysis
H; ——< R A
\(\}—_C > I Solvenl ' CHz :g

) | ]

(/) 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 followmg formula (17) to produce a  compound
represented by the following formula (in); or
Reaction Scheme 12

. . ',N
. H—N Solvcnt . _ . N
Q Basc __ L

(6) an O N- aw ©
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| \m) a compound rﬂpresented by the LoHowmg formula (18) is

rcacteo n'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 (lo) which is then. coﬁpled with a compound

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

represented by the 'following formula (1p).

Reaction Scheme 13

/C’bz : /H

N N

N G Solvent
+ H—N N G

I | \;:“/L Base Deproteotlon N
' L
{, = e

2
e
g

o

" in the above reaction ‘schemes
A, m, B C X D Rm,Rn,Rz G I,L EandFaredeﬁnedas

.I’ |
: .Iﬂ

.
 Chbe

prewously descnbed, o
represents lower alkoxy,' "

is identical with T except ‘that lower alkoxy is not included,

represents hydroxy or reactlve leavmg group, preferably halogen,
represents trityl,

represents benzyloxycarbonyl and has the same meamng through

the present specxﬁcauon )
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However, the compound -accdrding to the present invention may
‘be convenieﬁﬂy prepared by any methods designed by combining various
synthetic ways known in the 'priof arts,” and such combination can be
easily - pei'fonned by a person having ordinary skill in . this art. -The

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

In. processes (a)  to (e)'- for proparing the compound according to
the present invention, any inert solvents which does not adversely affect
to the reactidn, preferably one or more selected from a group consisting
of dimethylformamide, dimethylacetamide, ethanol, water, methylene
chloride, chloroform, tetrahydrofuran and N-methylpynblidinone can be
used. As the base, one or more selected from a group consisting of
sodium hydride, potassiom hydroxide, potassium carbonate, . potassium
t-bufoxide, sodium amide, sodium bis(ﬁ*imethylsilyl)anﬁde and potassium
bis(trimethylsilyl)amide, more preferably sodium hydride or potassium
hydroxide can be mentiored. 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 conmsisting of carbodiimides such as
dicyclohexylcarbodiimide(DCC), 1-ethyl-3-(3-dimethylaminopropyl)carbodii-
mide(EDC),  1,1'-dicarbonyldiimidazole(CDI), -etc., ~and  inorgamic
dehydrating agent such as silicone tetrachloride can be mentioned.
Among them, a mixture of 1-ethyl-3-(3-dimethylaminopropyl)carbodii-
mide(EDC) and 1-hydroxybenzotrizole hydrate is particularly preferred.

. The sulfurizing agent used in preparing the compound of formula

- (1f) from the compound 6f formula (le) includes 2,4-bis(phenylthio)-
1,3-diﬂﬁé—2,4-diphosphatane-2,4~disulﬁde, Lawesson's Reagent and P4Sso.

© . 2,4-bis(phenylthio)- 1,3-dithia-2,4-diphosphatane-2,4-disulfide can' be wused .



WO 99/28315 ' ' : PCT/KR98/00377

43

most preferably.

The compound of | formula (1g) 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-1
of piperidine moiety.  The deprotection reaction may be carried out by
applying the comventional reaction conditions, preferably by using
Pd(OH)/C or Pd/C in an alcohol solvent under hydrogen -atmosphere.
" The compound of formula (lg) thus obtained is coupled with the
compound - of formula (10) in en inert solvemt as mentioned above
optionally in the presence .of a tertiary amine base to produce the
compound of formula (1h). Aliematively, the comound of formula (1g) -
can be reacted in . the presezice of a coupling agent as mentioned for
process (d) with the carboxylic acid derivative(T=OH) to produce the
compound of formula (1h) in the form of amide.

~ In the cyclization reactions of (g) and (b) for preparing the
compounds' (1i) and (1j), 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 thioamide group in
- process (h), 2,4-bis(phenylthio)-1,3-dithia-2,4-diphosphatane-2,4-disulfide,
‘Lawesson's Reagent or P4S;o, preferably. Lawesson's Reagent can be

mentioned.

In processes (i) and () for preparing ‘the compounds (1j) and (1k)
by feacting the compound of formula (13) with .the compound of formula
(142) or (14b), one or more solvents selected from ethanol and isopropyl
alcohol can: be used: - Also, ordinary inorgamic base, such as for

- example, one or more selected from a group cons1stmg of lithium

. hydroxide, sodium hydromde and potassium hydromde preferably lithium
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- hvdromde can bc med m the process (k) v«‘xerem the comuound of )

formula (It ) is hydrolyzed and ‘then- reacted “with the compound of
formula (15) to produce the compound of formula (Im). As the
coupling agent, those mentioned for process (d). can be used.

In processes (I) and (m), amy inert solvents,  preferably one or
more selected from diniethylfbmamide 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 wused as the base. The
deprotection reaction in process (m) may be camried out under the
conventional reaction conditions for deprotection, preferably in the
'presenée of PAd/C or Pd(OH)Y/C under hydrogen atmosphere. Further, the
coupling' agent used for the coupling of the compound of formula (lo)
with the compound of formula (19) may be the same with those

mentioned for process (d). .

The compound -of formula (3) used as the key -intermediate in
processes (a) to (c) for prepating 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 formula (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 couplix_ig agent with a compound
represented by the following formula (21); the compound of formula (20)
is reacted in a solvent in the presence of dimethylformamide(DMF) with
thionyl chloride to produce a compound represented by the following
formula (20a) and then the compound of formula (20a) thus obtained is

reacted in a solvent with the compound of formula (21); or a compound



WO 99/28315 ) : PCT/KR98/06377

4

.. represented by fne____..foﬂom'ng_...fonnula:..'.(_Sa)...is ~oxidized in .a solvent to .

. produce a compound represented by the following formula (3b).

Reaction Scheme 14

- Solvent &
+ ] | e——
Coupling Agent ,

+ e (3
,PDH g

in the above Reaction Shemes 14, 15 and 16
B, C and D are defined as previously described,
Q. represents S or $=0.

In the above processes according to Reaction Scheme 14 to 16
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- for preparing the compound (3), any inert solvents, preferably ome or
.- more '.s;:_l_aéted._ from -tl.ii;'nethylformamide, dimethylacetamide, methylene
chloride, tetrahydrofuran and 1,2-dichloroethane are used as the solvent.
As the céupling. agent in Reaction Scheme 14, a mixture of
1-hydroxybenzotrizole and one or more substances selected from a group
consisting of carbodiimides such as dicyclbhexy]carbodiimide(DCC),
1-gthyl-3-(3-dimethylaminopropyl)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 dimethylformamide in the process of Reaction Scheme
15 is uwsed in a catalytic amoumt. | 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. c¢an easily be determined by a person
skilled in this art depending on the specific reactants.

Since the compound of formula (8) which is wused as an
intermediate for preparing the compound of formula (1d) 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 fo]lowing- Reaction Schemes 17 to 29.
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First, the compound of formula (2) can be obtained through

 protection and halogenation as depicted in the following Reaction Scheme N

17.

‘Reaction Scheme 17

a"‘(CHz)n_OH DIVE fIEA é\] }-—(CHz)n—O‘-I _’SO ch @

. HCl

The compound of formula (4) wherein A is 4-cyanobenzyl may
be synthesxzed through protection, acetylation, coupling, deprotection and
halogenatxon as deplcted in the followmg Reaction Scheme 18. More
frequenﬂy, the compound (4) is prepared by a process wherein an amine
compound is reacted with. dihydroxyacetone to produce a
mercaptoimidazole derivative, which is then desulfurized and halogenated
as dépicted in the following Reaction Scheme 19. .. Med Chem., 33,
13 12-1329, 1990 in which a similar reaction is expl'ained in detail can

be referred to for the specific reaction conditions.
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RCaCﬁOH SCheme 18 o e e
o ol Ne NS L
éq CH)p—OH ————> }}——(CHz)n—«oq — <\' 'CHz)n'—OA.c
HN}"( szl DMEF/TEA < ,U )

Tr

ettt
?}(CHZ)D‘OA" - CHCh }(CH,)n-OAc MeOH

TI[ Br
CN D CN
l Z
N SOCL | 3
(Fremeen ™ (Frenea
N - HCl

Reaction Scheme 19

[ 0 ' KS N?NO;
: OH
(Ho\/lK/OH )2 ANESOL HS_<N]/\ o
I e ST
N socCh y o -HA

The amine compound used in the above Reaction Scheme 19
wherein A represents 1-(benzyl_c_jxyc_arbonyl)piperidine_—#yhnethyl may 5e
synthesized from 4-aminomeéthylpiperidine through protection, benzyloxy-

. -carbonylation and deprotection as depicted in Reaction Scheme 20.
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-Reaction Scheme 20. . .. ... ... ...

N b
N-Hz Toluene —
i) CbzCl/ Toluene CW& .
HKHSO; NH

H

" in the above Reaction Scheme 20
. CbzCl represents benzylchloroformate and has the same meaning 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.

Reaétion Scheme 21

: .9 )
éq]/%/u\of_{ HCl ?NOMe TrC/TEA é\lj,/\)‘\
- MeOH
_DIBAL :ﬂ/\/\on _sock, :n/\/\
THCh Cch

in the above Reacnon Scheme 21
DIBAL represents dnsobulylalummumhydnde

' Also, in the above Reaéﬁon Scheme 21, the alcohol compound
_obtained before prepanng the final chlonde compound may be reduced
according to the conventional manner and then reacted with thionyl
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The compound of formula (20) ‘used. as a starting material in
preparing the iﬁtermediate of formula (3) may be prepared, for example,
' -aécordihg to a process described in the fol_lowiﬁg Reaction Scheme 22, a
process starting from l-ﬁaphthaldehydé; Particularly, the intermediate of
formula (3) wherein D is I-naphthyl can be conveniently synthesized
according to the following reactions of Schemes 23 and 24.

Reaction Scheme 22

o RN e &
b + CaHsO—F—CH,CO,CH; =
' D
' o

CHO
OC,H;
TosMIC / t:BuOK KOH/Etbanol{,0 0]
- THF . . . ~OC,H; - OH
) ¥

: |
H _ I

Reaction Scheme 23
COOH o 0w M
. 4 HOBT /EDC / TEA o~
B \0/ DMV —
U2 T G

L
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- ”Reaction Scheme 24

[

OH .~

vo I EDC/HOBT/RsR\NH
o 0O
NRBRH» —_— -
TosMIC/t-BOK ] ©
= O
NRysR14

- 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 salt of 4-imidazoleacetic acid, as
tepreseﬁted in the following Reaction Scheme 2S. As the coupling
agent, those mentioned m process (d) can be used. While, .the

- compound of formula (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

NH,- HCl

A
: : . : |
OWI _ ‘\N T\“/O - Coupling Agent }q :U/\"/N o
o < o Ha Solvent S I

z/\
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- Reaction Scheme 26

. i\) NHz
ﬁq:ﬂ/\ Hel NaCNDMSO {q:[(\CN H,S/Pyridie < :ﬂ/\"/

(13)

‘The compounds (14a) and (14b) used in processes (i) and (j) 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 formula (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 sulfuryl chloride.

Reaction Scheme 27

. a0
\KLL ¢ BuOKA-BuOH 6~ I

o .
(14a)
Reaction Scheme 28
o .0 o sozc12 o 0
—— . ———————— .
G~ . NaH/T,CO @ T 1,2-D1chloroethane G T
. _
: - Cl

Finally, the reactant of formula (17) in processes (I) and (m)
wherein G represents 1-naphthyl and L represents N-methyl-N-(2-
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methoxyethyi)ammo may be- prepared from- l-naphdlaldelg de- accordmg to- -

the. followmg Reactton Scheme 29 The othﬂr comnounds (1 /) havm(r o

different substxtucnts may also be prepared. by referring to Reacﬁon
Scheme 29.

- Reaction Scheme 29

1) Formic Acid l I 0

. "OCpH; i) KOH/EthanolH,0 OH

J

N
\
T
H

_ The compound of formula (1). preparcd accordjng to - the processes
above shows an mh1b1tory act1v1ty against famesyl transferase, and thus
~can be effectwely used as an anti-cancer agent.  Therefore, the present
invention “also provides a phannaceuucal composiﬁon éo;ﬁprising the.
noyel compound of _Iformul_a D, as deﬁﬁed éb_ove, or a pharmaceutically

- acceptable salt or an isomer thereof as an active ingredient together with -
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A phmnaceu’ucally apceptable came* Parucularly the compound of
- formula (1) can be ‘used very effectwely for treating cancer, restenosis, -

 atherosclerosis and infections from hepatitis delta and related viruses.

When the active oompound accordma to the present mvenuon is
used for climical purpose, it is preferably administered in an amount
ranging from 10pg to 100pg 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, excretion
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. l_njeoﬁons, 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 agent. Solvents which can be used for preparing
injections include water, Ringer's fluid and NaCl solution, and also
sterilized fixing oil may be conveniently used as the solvemt 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 oral administration, capsules, tablets,
-pills," powders and granules, etc., ‘preferably capsulés and 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 mixing the active compound of formula (1) according to the present
invention with at least one can-iér selected from a group consisting of
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- inactive diluents such as. sucrose, lactose, starch, etc., Inbricants such as

 magnesivm stearate, disintegrating agent and binding agent.

The present invention will be more specifically explained in the
following examples.- HoWevér,. it should be understood that the following
examples are intended to illustrate the present invention but not in amy
manner to limit the scope of the present .invention. - Processes for .
preparing the starting substancés_ used. for obtaining the compoun& of
formula (1) will be also explained in detail in the following Preparations.

Preparatmn 1
Synthesis of 1-(3, 4—nethylened:oxybenzyl)-S-chloromethyl—lH—lmndazole
hydrochloride '

1-1) 1-(3,4-M_ethylénedioxybenzyl)-S-hydroxymeﬂlyl-1H-1'midazole

A modified method from J. Med Chem., 33, 1312-1329, 1990
was carried out using dihydroxyacetone dimer and piperonylamine as
stafting materials.  1.37g(10 mmol) of piperonylamine, 1.08g(5.5 mmol)
of dihydroxyacetone dimer and 1.15g(11 mmol) of potassium thiocyanide
were mtroduced to 10y of lsopropyl alcohol and then 2pp of acetic
acid was added thereto and the mixture was reacted at room temperature
for 48 hours.  The reaction mixture was filtered and the residual solid
“thus obtained was washed with 5pg of isopropyl alcohol(x2) and with 5
mt of water(x2). The filtered solid was introduced into 12.5p¢ of 10%
aqueous nitric acid solution and the resulting solution was cooled down
. to 0°C. . After 10pg of sodium nitrite was added portionwise to the
reaction soluﬁon; the mixture ‘was reacted at room terﬁperatme for 1
-hour. The aqueous - soluuon -was washed with 10p¢ of ethyl acetate,
‘basified, and then. recrystallized to-obtain 1.16g (Yield 50%) of the title

. compound. -
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H NMR(CDCE) 5 445(s; 2H), 5.13(s, 2H), 5.97(s, 2H), 6.70(m, .~ = =

2H), 6.78 (d, 1H), 6.95(s, 1E), 7.45(s, 1H) -
FAB 233 (M+H), CioHi2N203

1-2) 1-(3, 4—Methylenedloxybenzyl)-S-chloromemyl- H-imidazole hydroch-
loride
233pg(1 mmol) of the compound prepared in Pfeparation_‘ 1-1) was
~ dissolved in 3pg of chloroform and. then 355pg(3 mmol) of thionyl
chloride was slowly added dropwise thereto at 0°C.  After stirring for 2
hours, the solvent was removed by disﬁﬂation under reduced pressure
and the remained hydrochloride was eliminated to obtain the title
compound in a yield of 95%. Th_e product thus obtained was directly

used in the next reaction without purification.

Preparation 2 _
Synthesis of 1-(naphthalen-1_—ylmethyi)—S-chloromethyl-lH—im_idazole
hydrochloride

2-1) 1-(Naphthalen-1-yhneﬂlyl)-S-hydroxymeﬂlyl-1H-imidazole

The title compound was obtained in a yield of 65% according to
the - same procedure as Prepai'ation 1-1) except that dihydroxyacetone’
dimer and (naphthalen-1-ylmethyl)amine were used as starting materials.

'H NMR(CDCh) & 4.44(s, 2H), 5.42(s, 2H), 6.78(d, 1H), 6.85(s,
1H), 7.25(m, 1H), 7.35(s, 1H), 743(m, 2H), 7.65(d, 1H), 768(d, 1H),
8: 02(d 1H) .

“ FAB 239 (M+H), CisH14N20

2-2) : 1<(Naphthalen-1-ylmethyl)-5-chloromethyl- 1H-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). ~ The product thus obtained was directly -used-in the - - -~ -~ - o

next reaction without purification. . -

Preparation 3: Synthesis of 1-((R)- a-methylbenzyl)#S-chloromethy!-lH—,

imidazele hydrochloride

3-1) 1-((R)- ¢ -methylbenzy})-5-hydroxymethyl-1H-imidazole

The title compound was obtained in a yield of 60% according to
the same procedure as Preparation 1-1) éxcept that dihydroxyacetone
dimer and (R)-(+)- o -methylbenzylamine were used as starting materials.

'H NMR(CDCl3) § 1.73 (d, 3H), 4.28 (s, 1H), 4.43(d, 1H),
5.60(m, 1H), 6.75(s, 1H), 7.04(d, 2H), 7.23(m, 3H), 7.42(s, 1H)

FAB 203 (M+H), C2HuN20 '

3-2) 1-(R)- o -methylbenzyl)-5-chloromethyl-1H-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 1-‘-((S} a -methylbenzyl)-5-chloromethyl-1H-

imidazole hydrochloride

4-1) 1<((S)- ¢ -methylbenzyl)-5-hydroxymethyl-1H-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)-(-l-.)-a-methylbenzylamine: were used as starting materials.
| 'H NMR(CDCL) § 1.73(d, 3H), 4.28(s, 1H), 4.43(d, 1H),
-5.60(m, 1H), 6.75(s, 1H), 7.04(d, 2H),. 7.23(m, 3H), 7.42(s, 1H)
FAB 203 (M+H), CioHiN20 -
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. 42) 1(S) g -metylbenzyl)-5-chloromethyl- I -imidszole hydrochloride

The title compound was obtained in a yield of 94% accofding to
the same procedure as Preparation 1-2) using the co‘nipound prepared in
' Preparation 4-1). The product thus obtained was dJrecﬂy used in the

next reac’aon without purification.

Preparation 5: Synthesxs of . I-phenethyl-S—chloromethyl-lH—xmxdazele
hydrochlorsde | '

5-1) 1-Phenethyl-5-hydroxymethyl-1H-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.
'H NMR(CDCL) § 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, 1H)
FAB 203 (M+H), CiH1aN:O |

5-2) 1-Phéﬁethyl-S-cldoromefhyl-lH—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 5-1). The -_-produc_t thus obtained was -directly used in the

next reaction without purification.

Preparation 6: Synthes1s of 3—[N-(2-methoxyethyl)-N—methyl]carbamoyl-
4-(naphthalen-l-yl)-lH—pyrrole

6-1) 3- (Naphthalen— -yl)-acryllc acid ethylester
22.4g(0.10 mol) of methylphosphonoacetate was d1ssolved in 500
m¢ of acetonitrile and 30.4g(0.2 mol) of 1,8-diazabicyclo[5.4.0Jundec-7-
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--ene(l 5-5)(DBU) wWas slowly -added -thereto. - To this solution was slowly
_ added 15. 6g(0 10 mol) of I-naphthaldchyde dissolved in 20pp of
| ten'ahydmfm‘an and the meture was stired for 8 hours.  The organic
solvent .was removed by distillation under reduced pressure.  The .
_ resulting residue was dissolved in-ethyl acetate, washed twice with water,
dried over magnesium sulfate, -'boncéx_ltrafed 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 tifle compound. .
'H NMR(CDCl) ¢ 1.33(t, 3H), 4.10(q, 2H), 6.75(g, 1H), 750(m,
3H), 7.73(d, 1H), 7.85(m, 2H), 8.10(d, 1H), 8.21(d, 1H) '
FAB 227 (M+H)

6-2) 3—@thoxycarbonyl)-4—(naphtha1en—l-yl)-lH-pyrrolc
| -4.3g(18.9 mmol) of 3-(paphthalen-1-yl)-acrylic acid ethylester
prepared in Preparation 6-1) and 3.68g_(18.9 mmol) of tosylmethyliso-
cyanide were dissolved in 100p¢ of tetrahydrofuran.  2.55g(22.7 mmol)
of potassium t-butoxide dissolved .in_'loomg of tetrahydrofuran was slowly
-added thereto and the mixture: was refluxed for 30 minutes. 100 of
water was added. to the reaction soluti‘on' to stop the reaction and the
solvent was removed under reduced pressure. The reaction sdlution was
extracted with dlethylcther washed with aqueous sodium chloride solution
and then dried over magnesnnn sulfate. The solvent was removed
. under reduced pressure and.the resultmg residne was subjected to silica
gel column chromatography(eluent ethyl .acetate/n-hexane=1/3, v/v) to
_ obtain 3.85g(14.5 mmol, Yield 77%) of. the title c_:ompound. _
~ © 'H NMR(CDCk) -5 127 3H), 407(q 2H), 6.76(s, 1H),
~7.28-7.47(m, 5H), 7.59(s, 1H), 7.82(m, 2H), 9.99(s, 1H) |
FAB 266 (M+H)

-6-3) 3-Hydroxycarbonyl-4-(naphthalen-1-yl)-1H-pyrrole
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2.64g(10 mmol) of the compound prepared in Preparation 6-2) ©

was dissolved in 50ps of ..50_% ethanol and 2.24g(40 mmol)'.pf_ potasstum

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 sodium sulfate. The solvent was removed
under reduced pressure to obtiin 1.90g(8.1 mmol, Yield 81%) of the title
comound. =~ The product thus obtained was directly used ‘in the next
reaction without purification. |

'H NMR(CDCL) § 6.60(s, 1H), 7.32-7.4%(m, 5H), 7.54(s, 1H),
7.84(m, 2H), 9.92(s, 1H)

FAB 238 (M+H)

6-4) 3-[N-(2-Methoxyethyi)-N-methyl]carbamoyl—4-—(i1aphthalen~l-yl)-lH-
pyrrole ) - -

23415(1 mmol) of the compound prepared in Preparation 6-3) was
dissolved in 2pg of dimethylfofmamide, and then 230pg(1.2 ramol) of
EDC, 101pg(1 mmol) of triethylamine and 162pg(1.2 mmel) of HOBT

- were added thereto.” The resulting mixture was stired at 0(C for 5
minutes.  To the reaction solution was added 124pg(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 10pyg of saturated potassium carbonate solution
was added to the residue. The 'résulﬁng solution was extracted with 20
mt of ethyl acetate, washed with 10me of IN aqueous hydrochloric acid
solution, washed with aqueous sodium chloride solution and water, dried

~ over “sodium sulfate and concentrated to give 246pg(0.79 mmol, Yield
79%) of the title compound. | B : :
 'H NMR(CDCh) § 246(s, 2H), 2.80-3.40(m, SH), 340(s, 1H),
6.80(s, 1H), 7.00(s, 1H), 7.42(m, 4H), 7.73(d, 1H), 7:81(d, 1H), 8.17(d,
1H), 10.66 (s, 1H) o o |
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FAB 309 (M+H)

Preparétion 7: Synthesis of 3-(morpholm-tt-yi)ca"bonyi-4-(naprtha}en- T

1-yl)-1H-pyrrole

.234pg(1 mmol) of the compound prepared in Preparation 6-3) was
dissolved in 2py of dimethylformamide, and then 230pg(1.2 mmol) of
. EDC and_ 162pg(1.2 mmol) of HOBT were added thereto. The resulting
mixture was stirred at 07C for 5 minutes. To the reaction solution was
added 87pg(1 mmol) of morpholine, ‘which was then stired at room
temperatare for 5 howrs. The solvent was removed under reduced
pressure and then 10pg of saturated potassium carbonate solution was
added to the residue. The resulting solution was extracted with ethyl
acetate, washed with 10py of IN aqueous hydrochloric acid solution,
washed with. aqueous sodium chloride solution and water, dried over
sodium sulfate and concentrated to give 243mg(0.8 mmol, Yield 80%) of
the titte compound. _
| 'H NMR(CDCl) § 2.13-3.52(br, 8H), 6.54(s, 1H), 7.31-7.51(m, ..
5H), 7.53 (s, 1H), 7.81¢m, 2H), 9.93(s, 1H)
FAB 307 (M+H)

Preparation 8: Synthesis of 3-(4-methylpiperazin-1-yl)carbonyl-4-
(naphthalen-1-yl)-1H-pyrrole . '

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

the ‘same prdceduré ‘as Preparation. 6-4) .except that the compound

~ prepared in Preparation 6-3) and 4-methylpiperazine were used. .

~ 'H. NMR(CDCL) s 1.15(br, 2H), 1.87(br, 2H), 1.92(s, 3H),

2.96(br, 2H), 3.41(br, 2H), 6.83(s, IH), 7.09(s, 1H), 7.36-7.42(m, 4H),
©7.73(d, 1H), 7.75 (4, 1H), 8.10(d, 1H), 10.52(s, 1H)
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Preparation 9: Synthesis of 3-{N-[2-(N;N-dimethylamino)ethyl}-N-
- methyl}carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole

The title compound was obtained in a yield of 82% according to
‘the same pro'ccd'urc as Prepafaﬁon 6-4) except that the | compound
prepafed in Preparation 6-3) and -'N,N,N';ufirnefhyléeﬁlylenediamine were
sed. _ _ . . _

'H NMR(CDCl) s 1.89(br, 3H), 2.18(br, 4H), 2.44(br, 2H),
2.75(s, 1H), 2.98(br, 1H), 3.36(br, 2H), 6.84(s, 1H), 7.07(s, 1H),
7.38-7.43(m, 4H), 7.74 (d, 1H), 7.83(d, 1H), 8.13(b, 1H), 10.14(br, 1H)

‘FAB (M+H): 322-

Preparation 10: Synthesis of 4-(naphthalen-1-yl)-3-(thiomorphotin-4-yl)
carbonyl-1H-pyrrole

234yg(1 mmol) of the compound -prepared in- Preparation 6-3) was
dissolved in 2pg of dimethylformamide, and then 230pg(12 mmol) of
EDC and 162pg(1.2 mmol) of HOBT were added thereto. The resulting
mixture was stirred at 0C for 5 minutes. To the reaction solution was
added 87pg(1 mmol) of thiomorpholine, which was then stirred at room
temperature for 5 hours. The solvent was removed under reduced
pressure and then .10,@, of saturated potassium carbonate solution was
added to the residue. The resulting solution was extracted with ethyl.
acetafe, washed with 10pg of IN a‘queous- hydrochloric acid solution,
. washed ‘with saturated sodium. chloride solution and water, dried over .
sodium sulfate and concentrated to give 258pg(0.8 mmol, Yield 80%) of
the title compound. | - '

'H NMR(CDCL) § 135 (br, 2H), 2.14 (br, 2H), 3.21(br, 2H),
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3.41(6r; 2H), 691 (s lH) 721 (s 1H), 731751 (m, 4H), 7.80 (4,
1M, 7.87 (4, 1H), 8.11(d, 1H), 10.6%(s, 1H)
FAB 323 (M+H)

Preparatmn 11: Synthesxs of 3—(1,1-&10xothmmorphnlm—4-yl)carbony!—4-
(naphthalen-l-yl)-lH—pyrrole

323mg(1 mmol) of the compound pfeparcd in Preparation 10 was
dissolved in 5pg of dichloromethane, 430mg(l.5 mmol) of 60%
3-chloroperbenzoic acid(MCPBA) was added thereto, and then the
mixture was stimed ‘at room temperature for 1 hour, 3pg of 10%
sodium thiosulfite was added to the mixture in order to remove the
excess 3-chloroperbenzoic acid and the resulfing mixﬁue was stired at
room temperature for 30 minutes. After adding 10y of saturated
potassium carbonate solution thereto, the mixture was extracted with
dichlofomethane, 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 com_pound.'
| 'H NMR(CDCk) § 1.50-2.30(br, 4H), 3.65 (br, 4H), 6.92 (s,
1H), 7.20 (s, 1H), 7.32-7.54 (m, 4H), 7.81 (d, 1H), 7.88 (d, 1H), 8.12(d,
1H), 10.69(s, 1H) L o | |
FAB 355 (M+H) -

-Prepafation 12: Synthesis of - 3-[N-(2-methylthioethyl)-N-methyl]
carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole .

- 234pg(1 mmol) of the compoﬁnd-f prepared in Preparation 6-3) was
dissolved .in 2y - of - dimethylformamide, and then 230pg(1.2 mmol) of
EDC, 10lpg(l1 mmol) of tricthylamine and 162pg(1.2 mmol) of HOBT
- were added ‘thereto. - The resnﬂtmgmlxture was stirred at- 0C for §
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" mimutes. Tc the reaction solution was added 140pg(1 mmc,) of -

N- (Z-methylt‘moethy])—N—meﬂ;vlamme hydrochIO‘lde which was Lhcn_
stimed at room temperature for 5 hours. The solvent was removed
under reduced pressure and then 10pg of saturated potassium carbonate -
‘solution was added to the residue. " The réesulting ‘solution was extracted
with 20pe of ethyl acetate, washed with 10pe of IN aqueous
hydrochloric- acid solution, ‘washed with saturated sodium chloride

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

' 243mg(0 75 mmol, Yield 75%) of the title compound

- 'H NMR(CDCk) s 198 (s, 3H), 2.13 (br, 2H), 2.46 (br, 2H),
265 (br, 1H), 2.95 (br, 1H), 3.29 (br, 1H), 6.81 (s, 1H), 7.02 (s, 1H),
743 (m, 4H), 7.72 (d, 1H), 7.82 (d, 1H), 8.18 (4, 1H), 10.65 (s, 1H)

FAB 325 (M+H) -

Preparation  13:  Synthesis - of  3-hydroxycarbonyl-S-methyl-4-
(naphthalen-1-yl}-1H-pyrrole oo '

-13-1) 3aeﬂxoxycarbonyl—S-methyl-4—(naphﬂ1alen-l-yl)-lH-pyrrole

4.3g(18.9 mmol) of 3-(naphﬂ1alen—'1-y1)-acxylic' acid ethylester
prepared in Preparation 6—1) and - 3.95g(189 mmol) of 4,
-methyltosylmethylisocyanide - disclosed in AM. van Leusen, et al.,
Tetrahedron Letter, 1975, 40, 3487 were dissoved in 100gg of -
tetrahydrofuran.  2.55g(22.7 mmol) of potassium t-butoxide dissolved in
100y¢ of tetrahydrofuran was slowly added thereto, which was then
refluxed for 30 minutes. To the reaction solution was added’ 100pg of

“waterf to- stop the reaction and the solvent was removed under reduced

- pressure: The residue was. extracted with -diethylether, washed-. with

saturated sodium chloride solution and -dred over magnesium sulfate. -

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

~ subjected to silica gel colamn chromatography using a solvent mixture of
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" ethyl acetate/n-hexane(1/3, v/v) as an eluent to give 3.50g(12.5 mmol, .. . oo

Yield 66%) of the tifle compound.
FAB 280 (M+H)

- 13-2) 3-Hydroxycarbonyl-5-methyl-4-(naphthalen-1-yl)-1H-pyrrole
| 2.80g(10 mmol) of the '-cbmpound- prepared in Preparation 13-1) was
dissolved in 50pp 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 waé eliminated under reduced p_ressizre to obtain 2.02g(8.1 mmol,
Yield 81%) of the title compound. - |

FAB 252 (M+H)

Preparation 14: Synthesis of S5-methyl-3-(morpholin-4-yl)carbonyl-4-
- . (maphthalen-1-y)-1H-pyrrole

- 248yg(1- mmol) of the .compolmd_ prepared in Preparation 13-2)
was dissolved in 2pg of dimethylformamide, and then 230pg(1.2 mmol)
of EDC and 162g5(12 mmol) of HOBT were added thereto. The
. resulting mixture was stirred at 0 for 5 minutes. To the reaction
solution was added 87pg(1 ‘mmol) of morpholine, which was then stirred
at room temperature for 5 hours. The solvent was removed under
reduced pressure and then 10pg of saturated potassium carbonate solution .
was added to the residue. The resulting solution was extracted with
- ethyl acetate, -washed . with . lomp, of IN aqueous hydrochloric acid
-solution, washed with saturated sodium chloride solution and water, dried
over sodium sulfate and COncentrated. to give 224pg(0.7 mmol, Yield
70%) of the title compound. . = . - | |

'H NMR(CDCL;) -5 - 2.12 (s, 3H), 2:80-3.40 (br, 8H), 7.01 (s,
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1H), 7.30- 7.50° (m, 4H), 775795 @, 3Ti) 10.60 (br, 1H)
_ FAB 321 (M+H) S

' Example 1: Svnthesis of 3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-

1-[1-(3, 4—methylenedloxybenzyl)-lH—xmzdazol-s-ylmethy!}-4—f paphthalen -1

N -yl)—lH-pyrrole(l)

- 62pg(0.2 mmol) of the compound prepared in Preparation 6 was
dissolved in 2pg of dimethylformamide, 26.45g(0.66 mmol) of sodium
“hydride(60%) was added thereto at 0°C end then the mixture was stirred
for 5 minutes. To the mixture was added 50pg(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 3pg of water was added to the
residuve. The mixture was then extracted twice with 105¢ of ethyl
acetate, dried over anhydrous sodinm sulfate concenfrated, and subjected
to silica gel column chromatography (eluent dichloromethane/methanol=

-95/5, v/v) to obtain 78pg(Yield 75%) of the- title compound. :

'H NMR(CDCl) s 240(m, 2H), 2.72(m, 1H), 2.91(s, 3H),
3.09(m, 2H), 3.32(br, 1H), 4.09(br, 1H), 4.89(s, 2H), 4.95(s, 2H), 5.89(,
2H), 6.45(s, 1H), 6.62(d, 1H), 6.63(s, l'H)' 6.70(d, 1H), 7.0(s, 1H),
7.16(s, 1H), 7.31(t 1H), 7.41(m, 3H) 766(s lH) 7.73(d, 1H), 7.81(d,
1H), 8.03(d, 1H) o

"FAB (M+H) 523, CaHsaNiO2©

Exariple 2: Synthesis of 1-[1-(3,4-methylenedioxybenzyl)-1H-imidazol-

. 5-ylmethy!]-3-(morpholin-4-yl)¢arbohyl—4‘-(naphthalen-l_-yl)-lH-pyrrole_@)

62},,g(0.2 ‘mmol) of the compound prepared in Preparaﬁon 7 was
dissolved in 2pg of dimethylformamide, 26.4y(0.66 mmol) of sodium
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- bydride(60%). was added. thereto. at .07C. and then the mixture was stirred
 for 5 mimtes. . To themlxture was added SOmg(Z 2 mmol) df the
mcompouna prepared m Prepa:ation 1 and the whole mixture was stirred
at room temperature for 3 hours. The solvent was removed by
distillation under reduced pressure 'a_md 3m¢ of water was added to the
residue. . The  mixture was. t.hen.. -extracted twice with 10pg of ethyl
acetate, dried over anhydrous. sodium sulfate, concentrated, and subjected
to. silica gel column chromatography | (cluent: dichloi‘omethane/meﬂxanol=
95/5, v/v) to obtain 70pg(Yield 67%) of the title compound.

'H NMR(CDCh) § 236(br, 2H), 3.06(br, 4H), 3.33(br, 2H),
523(s, 2H), 5.33(s, 2H), -5.96(5,-. 2H), 6.65(s, 1H), 6.70-6.85(m, 3H),
7.18-7.50(m, 7H), 7.7%(d, 1H), 7.81(d, 1H), 7.94(d, 1H)

FAB (M+H) 521, C3H2sNsOg4.

Example 3: Synthesis of 1-[1-(3,4-methylenedioxybenzyl)-1H-imidazol-
5-ylmethyl}-3- (4-methylplperazm-l-yl)carbonyl-4—(naphthalen—1—yl)—IH-
pyrrole(3)

- 645g(0.2 mmol) of the compound prepared in Preparation 8 was
dissolved in 2pg of dimethylformamide, 26.45g(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 50pg(2.2 mmol) of the
compdund ‘prepared in Preparation 1 and the whole mixture was stirred
-at room temperature. for 3 ]iours ‘The solvent was removed by
distillation under reduced pressure and 3m¢ of water was added to the
residue. - The mixture was then extracted twice with 10pgy of ethyl
acetate, -dried over anhydrous sodium sulfate, concentrated, and subjected
 to silica gel column chromatography (eluent: dichlorometha.né/methanol=
90/10, v/v) to obtain T3pe(Yield 67%) of the title. compound.
| 'H NMR(CDCL) § 2.18(s, 3H), 2.30-2.60(br, 4H), 3.10-3.30(br,
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4H), 498 (s, 2H), 505, 2H), 5.95(s 2H), 6.44(s, 1H), 6.53(d, 1E),
670, 1H), 6.73(d, 1H), 7.14(d, 1H), 7.20-7.40(m, 3H)," 7.50(m, 3H),

7.81(d, 1H), 7.83(d, 1H), 7.88(d, 1H) o -
FAB (M+H) 534, CaoH3iNsOs

Example 4: Synthesis of 3-{N-[2-(N,-N—dimefhylamino)ethyl]-N—methyl}
carbamoyl—l-[1-(3,4-methylendioxybeniyl)-lH-iinidazol'-S-yhhethyl]-4-(na
phthalen-1-yl)-1H-pyrrole(4)

6413g(0.2 mmol) of the compound prepared in Preparation 9 was .
dissolved in 2p¢ of dimethylformamide, 26.4yg(0.66 mmol) of sodium
hydride(60%) was added thereto at Q0 and then the mixture was stirred
for 5 minutes. To the mixture was added 50pg(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 3py of water was added to the
residﬁe. The mixture was then exfracted twice with 10p¢ of ethyl

. acetate, dried over anhydrous sodium sulféte, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
190/10, v/v) to obtain 78yg(Yield 71%) of the tifle compound.

| 'H -NMR(CDCL) 5 1.87(m, 1H), 2.01(m, 2H), 2.14(br, 6H),
2.36(br, 2H), 2.50-3.00(br, 1H), .3.29(br,- 2H), 4.87(s, 2H), 4.95(s, 2H),
5.89(s, 2H), 6.45 (s, 1H), 6.50(d, 1H), 6.63(d, 1H), 6.72(d, 1H), 7.00(s,

. 1H), 7.18(s, 1H), 7.31(br, 1H), 7.35-7.47(m. 3H) 7.54(s, 1H), 7.73(d,
" 1H), 7.81(d, 1H), 8.01(br, 1H)

'« FAB (M+H) 536, C32H33N§03

Example '5: Synthesis of 3-[N-(2-methokyethyl)-N-methyl]carbamoyl—4-

o naphthalen-l-yl)—l-[l-naphthalen-l-ylmethyl)—lH-lmldazol-S-ylmethyl] 1H

-pyrrole(S)
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62pg(0.2 mumol) of .the'ctvmpound'prepared in Preparation 6 was .

dissolved in 2pg of dimeﬂlylformamide-, 26 Ayg(0.66 mi:riol) of sodium
hydride(60%) was added thereto at 0°C and then the mixture was stirred
for 5 minutes. To the mixture was added 58pyg(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 3p¢ of water was added to the
residue. The mixture was then extracted twice with lomh of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 79pg(Yield 75%) of the tifle compound. |

'H NMR(CDCL) § 2.37(br, 2H), 2.72(br, 1H), 2.99(br, 3H),
3.00(br, 2H), 3.31(br, 1H), 3.71(br, 1H), 5.06(s, 2H), 5.48(s, 2H), 6.62(d,
1H), 6.91(d, 1HO, 7.03(d, 1H), 7.27(d, 2H), 7.28-7.55(m, 6H), 7.58(s,
1H), 7.69(d4, 1H), 7.75(d, 1H), 7.81(d, 2H), 7.87(d, 1H), 8.00(d, 1H)

FAB (M+H) 529, C3HzNiO;

Example 6: Synthesis = of 3-(morph‘blin-4-yl)carbqnyl—4-(néphthalen-
1-yl)-1-[1-naphthalen-1-ylmethyl)-1H-imidazol-5-ylmethyl}-1H-pyrrole(6)

. 62pg(0.2 mmol) of the compound prepared in Preparation 7 was
dissolved in 2p¢ of dimmylformamide, 26.4y5(0.66 mniol) 6f sod_ium
hydride(60%) was added thereto at 0 and then the mixture was stirred
for 5 minutes. To the mixture was added 58p(2.2 mmol) of the

compound prepared in Preparation 2 and the whole mixture was stimed

at room temperature for 3 hours. The solvent was removed by -
- distillation under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice with 10y of ethyl
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acetate, dried over anhydrous sodium - sulfate,- -concemréted,- and subjected -

E fo s.illica. gt:l column chromatography ."”(él-qé_:jl-f::___dichiloromeﬂ;-&é{mct"ﬁanol% |
95/5, v/v) to obtain 76pg(Yield 72%) of the tile compound.

'H NMR(CDCl) & 2.38(br, 2H), 3.06(br, 4H), 3.30(br, 2H),
499%(s, 2H), 5.42(s, 2H), 6.58(d, 1H), 6.80(d, 1), 7.00(s, 1H), 7.17(d,
C1H), 7.25(s, 1H), 7.26-7.54m, 6H), 7.69(d, 1H), 7.71-7.81(m, 3H),
785, 1H), 7914, 1H) - | :

- FAB (M+H) 527, C3HsoN4Oz

Example 7: Synthesis of 3-(4-methylpiperazin-1-yl)carbonyl-4-
(naphthalen-l-y!)—l-[_1-(naphthaien-l—yﬁmethyl}-lH—imidazdi-S—yImethyE}-l
H-pyrrole(7) '

62pg(0.2 mmol) of the compound prepared in Preparation 8 was
dissolved in 2py of dimethylformamide, 26.4yg(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 58pg(2.2 mmol) of the
compound prepared in Preparation 2. and the whole mixture was stirred
at room temperature for 3 bours. The solvent was removed by
distillation under reduced pressure and 3pg of water was added to the
residue. The mixture was then -extracted twice with 10pg of ethyl
acetate, dli:ed_ over anhydrous sodium sulfate;, concentrated, and subjected
. to silica gel column chromatography (eluent: dichloromethane/methanol=
90/10, v/v) to obtain 75pg(Yield 69%) of the title compound.

- 'H NMR(CDCL) s °"LO7(br, 2H)," L77(d, 2H), 185(s, 3H),

- .2.84(br, 2H), 3.27(br, 2H), 4.99(s, 2H), 5.42(s, 2H), 6.58(d, 1H), 6.80(d,
1H), 7.01(d, 1H), 7.46(d, 1H), 7.25(s, 1H), 7.31-7.60(m, 6H), 7.68(d,
1H), 7.69-7.83(m, 3H), 7.85(d, 1H), 7.94(d, 1H)

FAB (M+H) 540, C3sH33sNsO
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... Example 8 Synthesis.. ¢f  3-{N-(2-methoxyethyl)-N-methyllcarbameoyl-1 .
- -[1-{(R)- ¢ -methylbenzyl)-1H-imidazol-5-yimethylj-4-(naphthalen-1-yl}-1H

. -pyrrole(8).

 62pg(0.2 mmol) of the _c_om;imm_d prepared in Preparation 6 was
- dissolved in 2y of dimethylformamide, 26.47g(0.66 mmol) of sodium
* hydride(60%) was added theteto -at 0°C and then the mixture was stirred
for 5 minutes.  To the mixture was added 50pg(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 3p¢ of water was added to the
residue. The mixture was then extracted twice with 10pg 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 70pg(Yield 71%) of the title compound.

'H NMR(CDCL) § 1.78(d, 3H), 2.28(s, 1H), 240(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,

1H),  6.5%(d, 1H), 7.00(m, = 3H), 7.18(s,  1H), 7.20-7.39(m, 4H),
7.40-7.62(m, 3H), 7.74(m, 2H), 7.82(d, 1H), 8.04(d, 1H) .
FAB (M+H) 493, CaiHzN4O2

Example 9:. Synthesis of 1-[1-((R)- é—methylbenzyl)-lH-imidazol-S-
ylmethyl]-3-(morph_,olin.-4-yl)carbnnyl—4-(naphthalen-l-yl)-lH—pyrrole(9)

62pg(0.2 mmol) of the compound prepared in Preparation 7 was
 dissolved in 2py of dimethylformamide, 26.4yg(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 50pg(2.2 mmol) of the
compoun& prepared in Preparation 3 and the _.virhole mixture was stirred.

. at room temperature for, 3 hours. . The solvent was removed by
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~ distillation” undcr reduced pressure and 3pp of water was added to the
' ._reszdue. _ The mxxture was then extracted twice w1th 10me of ethyl
dcetate, -dried -over anhydrous sodium -sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, v/v) to obtain 71pg(Yield 72%) of the title compound.

'H NMR(CDCls) s 181(d, 3H), ‘2.28(br, 2H), 3.06(br, 4H),

. 3.29(br, 2H), 4.65(d, 1H), 4.96(d, 1H), 5.14(q, 1H), 6.62(d, 1H), 7.01(d,
OH), 7.04(s, 1H), 7.20(s, 1H), 7.23-7.36(m, 5H), 7.39-7.50(m, 3H),
7.76(s, 1H), 7.78(d, 1H), 7.84(d, 1H), 8.00(d, 1H) |
| FAB (M+H) 491, CaHsoNiO2

| Example 10: Synthesis of '1-‘[1-((R)- a-methylbenzyl)—lH-imidazol-S—
ylmethyi]-3-(4-methyipiperazin-1-yl)carbenyl-4-(naphthalen-1-yi)-1H-
pyrrole(10) -

641g(0.2 mmol) of the compound prepared in Preparation 8 was |
dissolved in 2pp of dimeﬁljrlfonnamidc, 26.41g(0.66 mmol) of sodium
hydride(60%) was added thereto at 0C and then the mixture® was stirred
for 5 minutes. To the mixture was added 50pg(2.2 mmol) of the
compound prepared in Preparahon 3 and the whole mixture was stirred
at room temperature for 3 hours The solvent was removed by
distillation under reduced pressure and Smp, of water was added to the
residue. The mixtare was then extracted twice with 10pg of ethyl
acetate, -dried over anhydrous sodium sulfate, concentrated, and subjected -
- to silica- gel column- chromatography '(éluent: dichloromethane/meﬂ[anol=
90/10; v/v) to obtain 73pg(Yield 73%) of the title compound.

'H NMR(CDCk) s 1.09(br, 2H), 1.77(d, 3H), 1.83(s, 3H),
1.70-1.90(br, 2H), 2.90(br, 2H), '3.31(br, 2H), 4.73(d, 1H), 4.92(d, 1H),

L. 5.14(q, 1H), 6.60(d, 1H), 7.01(m, 3H),- 7.17(s, 1H), 7.20-7.35(m, 4H)

7.45(m,. 3H), 7.73(m, 2H), 780(d, 1H), 8.00(d, 1H)
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-~ . FAB (M+H) 504, CxHuNsO

Example 11 Synthesis of -3—[N-(2-methoxyethj!)—N—methyl}carbarﬁ oyl;-l-
[1~((S)- ¢ -methylbenzyl)-1H-imidazol-S-ylmethyl}-4-(naphthalen-1-yl)-1H-
pyrrole(11) o = :

_ 62pg(0.2 mmol) of the compound prepared in Preparation 6 was
- dissolved in 2pg of dimethylformamide, 26.4pg(0.66 mmol) of sodium
hydride(60%) was added thereto at 0 and then the mixture was stirred
for 5 minutes. To the mixture was added S50pg(2.2 mmol) of the
compound prepared in Preparation 4 and the whole mixture was stirred
_at room temperature for 3 hours. The solvent was removed by
distillation under reduced ptessui'e_ and 3p¢ of water was added to the
residue. The mixture was then extracted twice with 10y of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to silica gel cohnhn chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 75pg(Yield 75%) of the title compound. |
'H NMR(CDCk) ¢ 178(d, 3H), 2.28(s, 1H), 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,
- 1H), - 6.59(d, 1H), 7.00(m, 3H), 7.18(5,- 1H), 7.20-7.39(m, 4H),
7.40-7.62(m, 3H), 7.74(m, 2H), 7.82(d, 1H), 8.04(d, 1H)
FAB (M+H) 493, CsH:NiO2

. Example 12: Synthesis. of 1-[1-((S)- a-methylbenzyi)-1H-imidazol-5-
' ylmethyl}-3—(morpholin-4-.yl)carbonyl-'4-(naph'thal_en-l-yl)-1H—pyrrole(lZ)

- 62pg(0.2 mmol) .of _thé compound prepared in Preparation 7 was
" .dissolved in 2pg of dimethylformamide, 26.47g(0.66 mmol) of sodium
~+ hydride(60%) was added -_ther‘etd at 0°C and:then the mixture was stirred
~.for'5 minutes.  To the mixture was added 50pg(2.2 mmol) of the
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"compound prepared m Preparanon 4 aﬁd the whole nuxture was’ snrred R

at room temperature for 3 homs The solvent ‘was removed by
dlstﬂlatlon under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice with 10y of ethyl
acetate, | driéd over anhydrous sodium étﬂfate, concentrated;, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
© 95/5, v/v) to obtain T3pg(Yield 73%) of the title compound.

'H NMR(CDCL) § 181(d, 3H), 2.28(br, 2H), 3.06(br, 4H),
3.29(br, 2H), 4.64(d, 1H), 4.95(d, 1H), 5.14(q, 1H), 6.62(d, 1H), 7.01(d,
2H), 7.04(s, 1H), 7.20(s, 1H), 7.23-7.36(m, 5H), 7.39-7.50(m, 3H),
7.76(s, 1H), 7.78(d, 1H), 7.84(d, 1H), 8.00(d IH)

FAB (M+H) 491, C3H3zoN4O5 -

Example 13: Synthesis of 1-{1-((S)- ¢ -methylbenzyl)-1H-imidazol-5-
ylmethyl}-3-(4-methylplperazm-l-yl)carbonyl-4-(naphthalen—1-yl)-1H-
pyrrole(13)

64pg(0.2 mmol) of the compound prepared in Preparation 8 was .
dissolved in 2py of djméthylformamidg,' 26.4yg(0.66 mmol) of sodium

‘hydride(60%) was added thereto at 0T and then the mixture was stirred o

for 5 minutes. To the mixture was added 50pg(2.2- mmol) of the
coinpound prepared in Preparation 4 and the whole mixture was stirred
at room temperature for 3 hours. The solvent was removed by
distillation under reduced pressure and 3m¢ of water was added to the
residue. The mixture was then extracted twice with 10pg of ethyl
 acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
~ to silica gel column chromatography - (eluent: 'dich10romethane/methanol=

90/10, v/v) to obtain 75yg(Yield 75%) of the title compound..

' 'H NMR(CDCL) § 1.09(br, 2H), 1.77(d, 3H), 1.83(, 3H),
1.70-1.90(br, 2H), 2.90(br, 2H), 3.31(br, 2H), 4.74(d, 1H), 4.93(d, 1H),
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5.14(g, 1H), 6.60(d, 1), 7.01(m, 3H), 7.17(s, 1H), 7.20-7.35(m, 4H),
S, 3D, 7.736m, 2, 780 1, 0@ 1)
FAB (M+H) 504, CHzNsO

Example 14: Synthesis of 3,-[N-(2-me;hoxyethyl)-N-methyl]carhameyl—4-
(naphthalen_-l-yi)-l-[1_-(phenethyl)—1H—i;pidazol—S—ylmethjrl}#IpryrroEe

62pg(0.2 mmol) of the compound prepared in Preparation 6 wasl
dissolved in 2p¢ of dimethylformamide, 26.4pg(0.66 mmol) of sodium
hydride(60%) was added thereto at-0°C and then the mixture was stirred
for 5 mimutes. To the mixture was added 50pg(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 3pg of water was added to the
residue. = The mixture was then extracted twice with 10pg of ethyl
acetate, dried over anhydrous. sodium sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 77pg(Yield 78%) of the title compound. _

'H NMR(CDCl) § 2.38(br, 2H), -2.70(m, 1HO, 2.80(t 2H),
2.90(m, 3H), 3.00(br, 2H), 3.31(br, 1H), 3.41(br, 1H), 4.03(t, 2H), 4.77(s,
. 2H), 6.66(d, 1H), 6.97(d, 1H), 7.06(d, 1H), 7.22(m, 3H), 7.30-7.60(m,
- 5H), 7.75(d, 1H), 7.80(d, 1H), 8.04(d, 1H)

FAB (M+H) 493, CaHaiNsO;

~ Example 15: Synthesis of 3-(morpholin-d-yl)carbonyl-4-(naphthalen-
1-yl)-1-{1-(phenethyl)-1H-imidazol-S-ylmethyl]-1H-pyrrole(1S)

- 62pg(0.2 mmol) of the .compound. prepared in Preparation 7 was
- dissolved .in 2p¢ of dimethylformamide, 26.47g(0.66 mmol) of sodium
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.------hydndﬂ(so%) was addcd thereto at 07C and then the mixture was stirred

_. fq__:.q mmute,_. _ To the mixture was added 50pg(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 3py of water was added to the
residue. The mixture was then extracted twice with 10mg 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 79pg(Yield 80%) of the title- compound,

'H NMR(CDCL) § 2.28(br, 2H), 2.81(t 2HO, 2.83(br, 4H),
3.21(br, 2H), 4.07(t, 2H), 4.78(s, 2H), 6.68(d, 1H), 6.99(d, 1H), 7.10(d,
2H), 7.10(d, 2H), 7.23(m, 3H), 7.30(d, 1H), 7.50(m, 3H), 7.67(s, 1H),
7.77(d, 1H), 7.82(d, 1H), 8.00(d, 1H)

FAB (M+H) 491, C3H3N4O2

Example 16: Synthesis of 3-(4-methylpiperazin-1-yl)carbonyl-4-
(naphthalen-l—yl)—l-[1-(phenethyl)- H-xmxdazol—S-ylmethyl)- H-pyrrole
- (16)

62mg(0 2 mmol) of the compound prepared in Preparation 8 was
dissolved in Zmz of dlmeﬂlylfonnamlde 26.41(0.66 mmol) of sodium
hydride(60%) was added thereto at 07 and then the mixture was stirred

. for 5 minutes. To the mixture was added 50pg(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 3py of water was added to the
residue.  The mixture was 'ﬁlen ‘extracted twice with 10y of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
‘to silica gel column chromatography (elﬁent: dichloromethane/methanol=
.~ 90/10, Vi) to obtain 75pg(Yield 75%) of fhe fitle compound.
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'H NMR(CDCL) § 1.06(br, 2H), 1.90-2.00(br, 2H), 2.05(s, 3H),
2.80(t, 24), 3.37(br, 4H), 4.04(t, 2H), 4.77(s, 2H), 6.69(d, 1H), 6.99(m,
2H), 7.09 (d, 2H), 7.20-7.56{m, 8H), 7.78(d, 1H), 7.83(d, 1H), 8.00(d,

1H)
FAB (M+H) 504, CoHsNsO

Preparation 15: Synthesis of 1-(2-methoxy)phenethyl-5-chloromethyl-
'1H-imidazole hydrochloride

15-1) 1-(2-Methoxy)phenethyl-5-hydroxymethyl-1H-imidazole

The title compound was obtained in a yield of 65% according to
the same prbcedure as Preparation 1-1) except that _dihydroxsrécetone
dimer and 2-methoxyphenethylamine were used as starting materials.

'H NMR(CDCL) § 3.03(t 2H), 3.75(s, 3H), 4.16(t, 2E), 4.47(s,
2H), 4.75(s, 1H), 6.74(s, 1H), 6.75-7.00(m, 3H), 7.13-7.30(m, 1H) |

FAB 233 (M+H), CiHieNz0:(M)

15-2) 1-(2-Methoxy)phenethyl-S-chioromethyl-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
Prepaiaﬁon 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-
1H-imidazole hydrochloride )
16-1) 1-(4-Methoxy)phcnethyl-S-hydroxymeﬂ;yl-1H-imidazole_ .

The title compound was obtained in a yield of 60% according to
the same procedure as Preparaﬁon 1-1) except that dihydroxyacetone
~dimer and 4-methoxyphenethylamine were used as starting materials.
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'H NMR(CDCL) 5 291, 2H) 3.68(s, 3H), 4.09(t; 2H); 436(s, - -

2H) 6.70(d, 2H), 6.77(s, lH) 687(6, ZII) 7.13 (s, ‘H)
FAB 233 (M+H),- CisHieN202(M) .
16-2) 1-(4-Methoxy)phenethyl-5-chloromethyl-1H-imidazole hydrochloride
‘The title compound was obtained in a yield of 89% according to
' the same procedure as Prep’aréﬁ'on- 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)phenrethyl-5-chloromethyl-
1H-imidazole hydrochleride

17-1) 1-(2-Fluoro)phenethyl-5-hydroxymethyl-1H-imidazole
The title compound was obtainé_d in a yield of 68% accbrding to
the same procedure as Preparation 1-1) except that dihydroxyacetone
dimer and 2-fluorophenethylamine were used as starting materials.
'H NMR(CDCl) ¢ 3.12(t, 2H), -3.50(br, 1H), 4.23 (t, 2H),
4.52(s, 2H), 6.82(s, 1H), 7.02(m, 3H), 7.20(m, 2H)
FAB 221 (M+H), CioHisNOF(M)
- 17-2) 1-(24F1uoro)pheneﬂ1yl-5-chloromethy]- 1H-imidazole hydrochloride
The title compound was obtained in a yield of 89% according to
- the same procedure as Preparaﬁon 1-2) ﬁsing the compound prepared in
Preparation 17-1).  The product thus obtained was directly used in the
~ next reaction without purification.

Preparation 18: Synthesis of 1-(2-chloro)phenethyl-5-chloromethyl-
1H-imidazole hydro¢hloride _

18-1) 1-(2-Chloro)phenethyl-5-hydroxymethyl-1H-imidazole
The title compound was obtained in a yield of 71% according to
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- the same  procedure. as .-Preparation . 1-1) -except - that c&&ycimxvacetone
dimer and 2-clﬂorophenethy1amme were use d as starbng matenala . '
g NMR(CDCI;) 5 3 13(t, ZH) 3 34fbr IH) 4.18 (t, 2H)
 4.42(s, 2H), 6.79(s, 1H), 694(d, 1H), 7.03-7.20(m, 3H), 7.29(d, 1H)
FAB 237 (M#H), CoHisN2OCI(M) - '
18-2) 1-(2-Chloro)phenethyl—S-chloromethyl—IH-mndazole hydrochlonde
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 18-1).  The product thus obtained was directly used in the
next reaction without purification. |

Preparation 19: Synthesis of 1-(3-chloro)phenethyl-5-chloromethyl-1H-

imidazole hydrochloride

19-1) 1-(3-Chloro)phenethyl-s-hyd‘roxymethyl-IH—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 . 3-chlorophenethylamine were used as_starting materials.
M NMR(CDCL) .g 295(, 2H), 3.90(br, IH), 4.10 (; 2H),
43%(s, 2H), 6.74(s, 1H), 6.85(m, 1H), 6.98(s, 1H), 7.10(m, 3H)
FAB 237 (M+H), CoHisN:OCIQM)
- 19-2) ]-(3-Chloro)phenethy]_-.s-ch]oromeﬂlyl-I_H-imidé.zole hydrochloride
The title compbuhd was obtained in a yield of 91% according to
_the same procedure as Preparation 1-2) using the. compound prepared in
. Preparation 19-1). The product -thus obtained was duecﬂy used in the
. mextrreaction without punﬁcauon

Preparation 20: Syntheéis of 1-(3-phenyl)propyl-s-chlorﬂmethyl-]H—

imidazole hydrochloride
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" 20-1) 1+(3-Phenylpropyl-5-hydroxymefiiyl-1H-imidazole -
Thc title. ccmpoundwas obtained in a yield of 73% according to
the same procedure as P-reparétion'- '1-1) except that dihydroxyacetone
- dimer and 3-phenylpropy1amine were used &s starting materials.
'H NMR(CDCL) § 2.11(m, 2H), 2.61( 2H), 3.98%(t 2H),
4.25(br, 1H), 4.53(s, 1H), 6.76(s, 1H), 7.10-7.60(m, 6H) -
FAB 217 (M+H), CHigN20 (M)
20-2) 1-(3-Phenyl)propy1'—"5-chloroniethyl-IH-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 obtammed was directly used in the
next reaction withount purification. |

Preparation 21: Synthesis of l—(naphthalen—Z-yl)methyl-S-chloromethyl-
1H-imidazole hydrochloride -

21-1) 1-(Naphthalen-2-yl)methyl-5-hydroxymethyl-1H-imidazole
--The ftitle -compound- was- obtained ‘in a yield of 58% according to
the same procedure as Preparatlon 1-1) except that dihydroxyacetone
~ dimer and (naphthalen-Z-yl)methylamme were used as starting materials.
'H NMR(CDCL) 5 436(s, 2H), 5.28(s, 2H), 6.89(s, 1H), 7.17(d,
1H), 7.35(m, 2H), 7.41(s, 1H), 7.50(s, 1H), 7.65(m, 1H), 7.6%(m, 2H)
FAB 239 (M+H), Ci;sHiaN20 (M) .
21-2) 1-(Naphthalen-2-yl)methyl-5-chloromethyl-1H-imidazole hydrochloride
- The title compound was obtained in a yield of 87% according to
the same procedure as Preparaﬁon 1-2) using the compound prepared in
. Preparation 21-1). . The product thus obtained was directly used in the
.next reaction without purification.” '

- Preparation  22: Synthesis - of 1-[2-(naphthalen-l-yl)ethyl]-S—



WO 99/28315 : : PCT/KR98/00377

81 .

- chioromethyl-1H-imidazole hydrochloride

- 22-1) 1-[2-(Naphthalen-1-yl)ethyl)-5-hydroxymethyl-1H-imidazole
 The title compound was obtained in a yield of 58% according to
- the same procedure as Prepéu:aﬁon‘_ 1-1) except -that dihydroxyacetone
dimer and (naphthalen-1-yl)ethylamine were used as starting materials.

'H NMR(CDCl) § 3.44(t, 2H), 4.23(t, 2H), 4.38(s, 2H), 6.79(s,
1H), 7.07(d, 1H), 7.17(s, 1H), 7.24(t, 1H), 7.32-7.48(m, 2H), 7.62(d, 1H),
7.74(d, 1H), 7.92(4, 1H) R

FAB 253 (M+H), CigHisN20 (M)
22—2)lb[z-(Naphthﬂen-l-yl)sthyl]-S-chl'oromethyl-IH—imidazole
hydrochiqﬁde o

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 -thué obtained was directly used in the
~ next reaction without purification.

Preparation 23: Synthesis of 1-(4-bx‘oino)phenethyl-s-chloromethyl-lH

.. -imidazole hydrochloride

""--.23-1) 1-(4-Bromo)phenethyl-5-hydroxymethyl-1H-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.

- 'H NMR(CDClk) § 2:94(t,.2H), 3.76(br, 1H), 4.11 (t, 2H),
- 437(s; 2H), 6.74(s, 1H), 6.85(d, 2H), 6.84(d, 2H), 7.12(s, 1H), 7.29(d, -
| © FAB 281 (M+H), CiHisN,OBr(M)

- © 23-2) ‘1-(4-Bromo)pherethyl-5-chloromethyl-1H-imidazole hydrochloride

- . The ftitle compound was obtained ina yield of 91% according to
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the ' same pmcedure as Preparauon 1-2) u..mg ﬂze compound prepar‘.,d m B
'Preparauon 23-1). The product thus ob*amed was dzrectly used in the
next reaction without purification, ' : :

Preparation 24: Synthesis of 1-(4-ﬂuoro)phenetbyi-s-chloromethyl 1H

-imidazele hydrochloride

24-1) 1-(4-Fluoro)phenethyl-5-hydroxymethyl-1H-imidazole

The title compound was obtained 1n a yield of 72% according to
the same procedure as Pfeparation 1-1) except that. f’éﬁhydroxyacetone
dimer and 4-fluorophenethylamine were used as starting materials.

'H NMR(CDCL) 5 2.99(t, 2H), 3.76(br, 1H), 4.15(t, 2H), 4.45(s,
2H), 6.80-7.20(m, SH), 7.26(s, 1H)

FAB 221 (M+H), Cp.H;sN;OF(M) |
24-2) 1-(4-Fluoro)phenethyl-5-chloromethyl-1H-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 diréctly used in the

next reaction without purification.

Preparation 25: Synthesis of 1~(4-methyl)phenethyl—5—chloromethyl-lH

-imidazole hydrochloride

25-1) 1-(4-Methyl)phenethyl-5-hydroxymethyl-1H-imidazole

The title compound was obtained m é yield of 72% according to
the shme procedure ‘as Preparation ‘1-1) ‘except that dihydroxyacetone
dimer and 4-methy1pheneﬂ1ylamine were used as starting materials..

Ty NMR(CDCls) § 3.02(t 2H), 2. 99(t, 2H), 3.76(br, 1H), 4.19(t,
- 2H), 447(s 2H), 6.83(s, 1H), 6.94(d, 2H), 706(d 2H) 7.28(s, 1H)
“FAB 217 (M+H), C13H16N20 ™M) '
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25-2) 1-(4-Methylphencthyl-5-chloromethyl-1H-imidazole hydrochloride . ... . ... ...

The title compound was obtained in 2 yield of 91% according to

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

Preparation 25-1).  The product thus obtained was directly used in the

next reaction wﬁhout punﬁcatlon

Preparatlon 26: Synthes;s of 1-(4-chloro)phene hyl 5-chloromethyl-IH

-imidazele hydrochlorlde

26-1) 1- (4—Ch10ro)pheneﬂ1yl-5-hydroxymethyl— 1H-imidazole

. The title compound. was obtained in 2 yield of 73%- accordmg to
the same procedure as Preparaﬁon 1-1) except that dihydroxyacetone
dimer and 4—chlorophenethylannne. were used as starting materials, -

'H NMR(CDCL) § 3.04(t, 2H), 4.18(t, 2H), 4.48(s, 2H), 6.79(s,
1H), 6.96(d, 2H), 7.20-740(m, 3H) =
. FAB 237 (M+H), CuHN0CIQM)
26-2) 1-(4-Chloro)phenethyl-5-chloromethyl-1H-imidazole hydrochloride

The title compound was obtained in a yield of 91% 'a.ccording 0.
the same procedure as Preparation 1-2) using the _conipound prepared in
. Preparation 26-1). .The product thus obtained was directly used in the

~ next reaction without purification. -

- Preparation . 27: Sylithesisl of 1 IZ-(naphthalen-z-yl)ethyi]-s-
chloromethyl-lH—lmldazole hydrochlonde

: _27-1) 1-[2-(I\Iaphthalen-Z-yl)eﬂlyl]-5-hydroxymethyl-1H-1m1dazole

The title. compound was obtained in a yield of 58% accordmg to

-the . same = procedure as Preparation. 1-1) ‘except. that dihydroxyacetone
dimer and 2-(néphtha16n—2—yl)ethylamine were used as starting materials..

'H NMR(CDCls) 5 3.22(t, 2H), 4.28(, 2H), 4.48(s, 2H), 6.84(s,
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"IH) 7’9(d, 1H), 7.24(d, 2H), 744, ZF) 7.52(s, 1H), 776(m 3H)
' FAB 253 (M#H), Cithid0 (M) R
27-2) 1- [2-(Naphtha1en-2-y1)ethyl]—>-cnloromethyl-1H-1m1dazcle
hydrochloride :
' The tile compound was obtained in a yield of 88% according to
the same procedure as Preparation 1-2) using the compound prepared in
Preparation 27-1). The product thus obtamed was dlrectly used in the

next reacuon w1thout punﬁcauon

Example 17: Synthesis of 3-[N-(2-methexyethyl)-N-methyljcarbamoyl-1
' -[f;—(z-methexy)phenethyl—lH—xmxdazol-s-yllmethyi—zt-(naphthalen l-yl)-
1H-pyrro!e(17)

62pg(0.2 mmol) of the compouhd prepared in Preparation 6 was
dissolved in 2p of dimethylfofmanﬁde 26.415(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 63pg(2.2 mmol) of the
: compourid prepared in Preparation 15 and the whole mixture was stirred
at room temperatare for 2 hours.. ' The solvent was removed by
distillation under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice with lomg of ethyl
acetate, dried over anhydrous sodiom sulfate, concentrated, and subjected

" to silica gel column chromatography -(elueit: dlchloromeﬂlane/meﬂlanol—'
95/5, viv) to obtain 78mg(Y1eld 75%) of the title compound.

'H NMR(CDClk) § 239, 2H), 2.71(br, 1H), 2.90(t, 2H),
2.95-3.15(m, SH), 3.31(br, 1H), 352(br lH) 376(s 3H), 4.06(t, 2H),
4.83(s, 2H), 668(s 1H), 675-6 95(m, 3H) -723(s, 1H), 725(s lH)
721, 1H), 7.30- 7.48(m, 4H), 7.50(s, 1H) 775(d, 1H), 781(d, 1H),
8.06(d, 1H)

FAB - 523 (M+H), CatfsNiC: (M)
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. Example 18 Synthesis of 1-[1-(2-methoxy)phenethyl-1H-imidazo}-5-
yE}methyi-3—[4—methy}p_iperazin-I—yl}carbonyl-_4—(naphthalen-lfyl)-liH_~
pyrrole(18) S

62;g(0.2 mmol) of the co_mp.o;in:d prepared in Preparaﬁon 8 was
dissoivedl in 2py of dimethylformamide, 26.4pg(0.66 mmol) of sodium
hydride(60%) was added thereto at 0°c and then the mixture was stirred
for 5 minmtes.  To the mixture was added 63gg(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 3pp of water was added to the
residue. The mixture was then extracted twice with 10y of ethyl
acetate, dried over anhydrous spdi_um sulfate, concentrated, and subjected
to silica gel column chidmatogr_aphy (eiuent dichldromethane/methanol=
95/5, viv) to obtain 75pg(Yield 70%) of the title compound.
'H NMR(CDCk) § 1.09(br, 2H), 1.70-2.10(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(d, 1H), 6.80-6.92(m, 3H), 7.04(s, 1H), 7.08(s, 1H), 7.25(t, 1H),
©7.30(d, 1H), 7.35- 7.50(m, 4H), 7.77(d, 1H), 7.80(d, 1H), 8.02(d, 1H)
FAB 534 (M+H), CyHsNsO; (M) -

Example 19: Synthesis of ‘3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-
_ 1-[1-(4.~metho_xy)phenethy._l-1-H-imidazo'l—s-yl]methyl-‘t-(naphthalen-l-yl)— _
- 1H-pyrrole(19)

. 62pg(0.2 mmol) of the com;io.und. prepared in Preparation 6 was
dissolved in 2pg of dimethylformamide, 26.43g(0.66 mmol) of sodium
hydride(60%) was added.'thergto' at 0C and-then the mixture was stirred
for 5 minutes... To the mixture was added 63pg(2.2 mmol) of the
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compound prepared ih Preparation 16 and the whole mixture was stimed - -«

at room temperature for 2 hours. The Solven_t_ was removed by

distillation under reduced pressure and. 3pe of ‘water was added to the
residue. The mixture was then extracted twice with 10pp 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 83pg(Yield 80%) of the tifle compound.

'H NMR(CDCls) § 2.38(br, 2H), 2.72(t, 2H), 2.85-3.15(m, 7H),
3.31(br, 1H), 3.72(s, 3H), 3.97(t, 2H), 4.78(s, 2H), 6.69(d, 1H), 6,77 (d,
2H), 6.85(d, 2H), 7.03(s, 1H), 7.06(s, 1H), 7.24-7.50(m, 5H), 7.73(d,
1H), 7.82(d, 1H), 8.05(d, 1H) .

- FAB 523 (M+H), C32HNi03 (M)

Example 20: Synthesis of 1-[1-(4-methoxy)phenethyl-1H-imidazol-5-
yllmethyl-3-[4-methylpiperazin-1-yl]carbonyl-4-(naphthalen-1-yl)-1H-
pyrrole(20) |

- 62pg(0.2 mmol) of the compound prepared in Preparation 8 was
dissolved in 2pg of dimethylformamide, 26.4pg(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 63yg(2.2 mmol) of the
compound prepared in Preparation 16 and the whole mixture was stirred
at room temperature for 2 hours. The solvént was removed by
distillation under reduced presém_-e and 3pg of water was added to the
.residue. The mixture was then extracted twice with 10ps of ethyl
acetate, d;iéd over anhydrous sodium sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, v/v) to obtain 83ng(Yield 78%) of the title compound.
~ 'H NMR(CDCL) § 1.05(br, 2H), 1.70-2.10(brts, 4H), 2.24(br,
1H), 2.72(t, 2H), 2.89(br, 2H), 3.30(br, 1H), 3.73(s, 3H), 3.98(t, 2H),
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4.79(s, 2H), 6.6%(d, 1H), 676(&, 2H); 6.86(d, 2H), 708(m 2H), -
7.30-7.50(m, SH), 7.74(d, 1H), 780(d, IH), 800(d, 15) "
FAB . 534 (M+H), CxHasNsOz (M)

Example 21: 'Synthésis of 1—[-1-(2-ﬂu‘oro)phenethyi—lH-imidazel-s-yl]
.methyl-3-[N-(Z-methoxyethyl)—l\ methyi]carbamoyl-4-(naphthalen-1—yl)—
1H-pyrrole(21)

62pg(0.2 mmol) of the bompound prepared in Preparation 6 was
dissolved in 2pp of dimeﬁlylformamide, 26.4y5(0.66 minol) of sodium
hydride(60%) was added thereto at 0°C and then the mixture was stirred
- for 5 minutes. To the mixture was added 61pg(2.2 mmol) of the
-compound prepared in Preparation 17 and the whole mixture was stirred
at toom temperature for 2 hours. The ‘solvent was removed by
distillation under reduced pressure and 3pg of water was added to the
residue. The mixturé was then extracted twiée with 10pg of ethyl
- -acetate, dried over anhydrous sodium siﬂfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, v/v) to obtain 78mg(Yield 77%) of the title compound.
'H NMR(CDCk) § 238(br, 2H), 2.70(br, 1H), 2.81(t, 2H),
- 2.90-3.38(m, 7H), 4.03(t, 2H), 4.91(s, 2H), 6.71(d, 2HO, 6.92(m, 1H),
6.95-7.12(m, 4H), 7.19(m, I1H), 7.30-7. 65(m 4H), 773(d, 1H), 7.80(d,
‘1H), 8.05(d, 1H)
: FAB 511 (M+H), C31H31N402F (M)

. Example 22: Synthesis of-_ --1-[1-,-(2-ﬂu'oro)phenethyl—lH—imidazdl-S—yl] '
: .-methyl-3-[4-methylpiperazin-l-yl]carbonyl-4-(naphtha_len-l-'-_yl)—_lH-
- pyrrole(22)

62j3g(0.2 mmol) of the compound prepared in Preparation 8 was
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 dissolved” it 2y of ‘dimethylformemide, ‘26:4ng(0.66 tmol) of sodium
hydride(60%) was added thereto at 0°C and then the mixture was stirred
for 5 minutes. To the mixture was added 61pg(2.2 mumiol) of the
compound prepared in Preparation 17 and the whole mixture was stirred
at' room temperature for 2 _'hour's'. The solvent was removed by
distillation under reduced pressure and 3p¢ of water waé 'add_ed to the
residue. The mixture was then extracted twice with 10gy of ethyl

" acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to silica gel column chromatography (cluent: dichloromethane/methanol=
95/5, iv) to obtain 78pg(Yield 75%) of the fifle compound,

'H NMR(CDChL) § 1.04(br, 2H), 1.70-2.10(br+s, 5H), 2.81(m,

. 2H), 3.90 (br, 2H), 3.32 (br, 2H), 4.05(t, 2H), 4.93(s, 2H), 6.72(d, 1H),
6.90(t, 1H), 6.95-7.05(m, 2H), 7.10(d, 2H), 7.20(m, 1H), 7.25-7.50(m,
AH), 7.75(d, 1H), 7.82(d, 2H), 8.00(d, 1H)

| FAB 522 (M+H), CxHzN:sOF (M)

Example 23: Synthesis o'f 1-[1-(2-chloro)phenethyl-1H-imidazol-5-yi]
- methyl-3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-
1H-pyrrole(23) | '

62pg(0.2 mmol) of the | compound prepared in Preparation 6 was
dissolved in 2py of dimethylformathide,' 26.4mg(0.66 mmol) of sodium
hydride(60%) was added thereto at 07 and then the mixture was stirred
for 5 minutes. To the mixture was added 64pg(2.2 mmol) of the
compound prepared in Preparation 18 and the whole mixture was stirred
at foom temperature for 3 hours. The solvent was removed by
distillation under reduced pressure and 3py of water was added to the
residie. The mixture was then extracted twice with 10p of ethyl
acetate, ‘dried over anhydrbl‘is sodium s_u]faie, concentrated, and subjected
to silica gel column chromatography (cluent: dichloromethane/methanol=
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- 955, V) to.obtain 75ng(Yield 71%) of the title sompound,
o ‘H NMR(CDC!e,) 8 239(br 2H) 471(br 1H), 2.90-3.38(m, 9H),
4.06(t, 2H), 487(s, 2H), 6.71(s, 1H), 6.87(m, 1H), 7.00-7.20(m, 4H),
7.30-7.60(m, 6H), 7.73(d, 1H), 7.89(d, 1H), 8.06(d, 1H)

- FAB 527 (M+H), CsiHsiN4O:Cl (M)

Example 24: Synthesis' of 1-[1-(2-chloro)phenethyl-1H-imidazo}-5-yl]
methyl-:»-{4—methylp1perazm-1-yl]carbonyl-4-(naphtha!en-l—yl)-lH—
 pyrrole(24)

621yg(0.2 mmol) of the compound prepared in Preparation 8 was
* dissolved in- 2pg of dimethylformamide, 26.4mg(0.66 mmol) of sodium
hydride{(60%) was add'ed'_ thereto at 0°C and then the mixture was stirred
for 5 minutes.  To the mixture was added 64pg(2.2 mmol) 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 3m¢ of water was added to the
" residue. The mixture was then extracted twice with 10 of ethyl
_acetate, dried over anhydrous- soditim sulfate, concentrated, and subjected
to silica gel -column chromat_bgraphy_ {eluent: dichloromethane/methanol=
95/5, viv) to obtain 84pg(Yield 78%) of the title compound.
'H NMR(CDCl) § LO4(br, 1H), 1.70-2.10(br+s, SH), 2.35(br,
- 1H), 2.92 (t+br, 4H), 3.32(br, 2H), 4.08(t, 2H), 4.88(s, 2H), 6.71(s, 1H),
6.87(m, 1H), 7.09Gm, 3H), 7.18(m, 1H), 7.30-7.55(m, 6H), 7.75(d, 1H),
.7.81(d, 1H), 801(d, 1H)
FAB 538 (M+H) C32H32N50C1 ™)

Example- 25' Synthesis of | 1-[14(34chloro)phenethyl-lH—imidazol—S—yl]
methyl-3—[N-(2-methoxyethyl)—N-methyl}carbamoyl-4-(naphthalen-1-yl)-
1H-pyrrole(25)
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62pg(0.2 mmol) of the.__compoimd prepared in Preparation 6""{7;'&3_5"_' o

dissolved in 2p¢ of dimethylformamide, 26.45;(0.66 mmol) of sodium
hydride(60%) was added thereto at 0 and then the mixture was stirred
for 5 minutes.  To the mixture - was added 64yz(2.2 mmol) of the
‘compound prepared in Preparation 19 and the whole mixture was stirred
at toom temperature for 2 hours. . The solvent was removed by
distillation under reduced pressure' and 3pe of water was added to the
residue. The mixture was thén extra_ctéd twice with 10py of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to silica gel column chromatography (cluent: dichloromethane/methanol=
95/5, viv) to obtain BOpg(Yield 76%) of the title compound.

'H NMR(CDCL) ¢ 2.37(br, 2H), 2.71(m, 3H), 2.90-3.20(m, 6H),
3.30(br, 1H), 3.99(t, 2H), 4.86(s, 2H), 6.69(d, 1H), 6.81(d, 1H), 7.00(s,
1H), 7.05- 7.20(m, 5H), 7.30-7.50(m, 4H), 7.74(d, 1H), 7.81(d, 1H),
8.04(d, 1H)

FAB 527 (M+H), Cs;HaN:O2Cl (M)

Example 26: Synthesis of 1-[1'-(3-ch!éro)phenethyl-lH-imidazol-S—yl]
methyl-3-[4-methylpiperazin-1-yljcarbonyl-4-(naphthalen-1-yl)-1H-
pyrrole(26) |

62yg(0.2 mmol) of the compound prepared in Preparation 8 was
dissolved in 2pg of dimethylformamide, 26.455(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 645g(2.2 mmol) of the
compound prepared in Preparahon 19 and the whole mixture. was stured
at room temperature for 2 hows.: The solvent was removed by
distillation under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice. with 10py of ethyl
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- acetate, dried over anhydrous sodium sulfate concentratﬂd, .and . subjected .. .. .. .. ...

to silica gel column. chromatography (eluent d.vhlorometham/methanol"”

95/5, v/v) to obtain 85pg(Yield 79%) of the title compoand _
| 'Y NMR(CDChL) § LOS(br, 2H), 1.70-2.10(br+s, SH), 2.69(t,
2H), 2.90 (br, 2H), 3.32(br, 2H), 3.98(t, 2H), 4.87(s, 2H), 6.70(d, 1H),
6.79(d, 1H), 6.98(s, 1H), 7.05-721(m, 3H), 7.30-7. 50(m 6H), 7.74(d,
1H), 7.82(d, 1H), 7.99(d, 1H) -
FAB 538 (M+H), CaHzNsOC (M)

'Example 27: Synthesis of 3-[N-(2-methuxyethyl)—N-methyl}carbamoyl-4—
(naphthalen-1-yl)-1- [1-(3-phenyl)pmpyl-lH-lmxdazol*s-yl}methyl-lH-
pyrrole(27)

621g(0.2 mmol) of the cdmp_ounc_l_ prepared in Preparation 6 was
dissolved in 2y of dimethylformamide,. 26.43g(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 62pz(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 3p¢ of water was added to the
residue. The mixture was then extracted twice with 10y of ethyl
acetate, dried over anhydrpus sodium sdfate;,concentrat_ed, and subjected
to silica gel column: chromatography (el_ili_gnt:‘ dichloromethane/methanol=
95/5, v/v) to obtain 76pg(Yield 75%) of the fitle compound.
'Y NMR(CDCh) § 191(m, 2H), 224t 2H), 2.56(m, SH),
. 2.90-3.07(m, 4H), 3.18(br, 1H), 4.03(t, 2H), 5.12(s, 2E), 657(s, 1H),
6.90-7.20(m, 8H), 721-7_.52(m‘, 3H), 7.66(d, 1H), 7.72(d, 1H), 7.89(d,
1H), 8.06(br, 1H) o
-FAB 507. (M+H) Ca2H34N402. (M)
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] Exampie 28 Svntheszs "f 3—[4-methylp:perazm-1~y!]carbonyf-4- N

. naphtha!en-l—yl)—l {1- (S-phenyl)propyl-lﬁ-xmldazoi 5-3fl}methyl-1H-
" 'pyrrole(ZS)

62mg(0.2 mmol) of the compoﬁﬁd-ptépared in Preparation 8 was
dissolved in 2y of dimethylformamide, 26.4pg(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 62pg(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 3p¢ of water was added to the
residue. ‘The mixture was then extracted twice with 10py of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 77mg(Yield 74%) of the title compound.

'H NMR(CDCl;) 5 1.01(br, 2H), 2.80-2.01(s+br+m, 6H),2.30(br,
1H), 2.55 (t, 2H), 2.86(br, 2H), 330(br 2H), 3.79(t, 2H), 5.00(s, 2H),
6.58(s, 1H), 7.00-7.20(m, - 8H), 7.36(m;- 1H), 7.41(m, 2H), 7.50(s, 1H),
7.74(d, 1H), 7.80(d, 1H), 8.00(d, 1H) '
' FAB 518(M+H), CasHasNsO (M)

Example 29: Synthesis of 3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-
(naphthalen-1-yl)-1- [1-(naphthalen-2-yl)methyl-lH-nm1dazol-5-yl]methyl-
' 1H—pyrrole(29) '

« - 62pg(0.2 mmol) of the compound prepared in Preparation 6 was
dissolved in 2py of dimethylformamide, 26.41g(0.66 mmol) of sodium

" hydride(60%) was added thereto at 0C and then the mixture was stirred
for 5 minutes.  To the mixture was added 65pg(2.2 mmol) of the
compound prepared in Preparation 21 and the whole mixture was stirred
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--at. room - temperature. for..2. hours. .. . The . .solv.ent was. removed by
~ distillation under reduced pressure and 3mg of water was. added to the
wresrdue The mixture. was then extracted twice with lﬂmg of ethyl
acetate, dried over anhydrous .sochum. sulfate, concentrated, and subjected
to silica gel column chromatography (eluent; dichloromethane/methanol=
95/5, v/v) to obtain 85yg(Yield 80%) of the title compo'u_nd.
'H NMR(CDCL) § 236(br, 2H), 2.72(br, 1H), 2.98(br, 3H),
3.02(br, 2H), 3.31(br, 1H), 373(br 1H), 5.10(s, 2H), 5.47(s, 2H), 6.58(s,
1H), 7.03(s, IH), 7.08(d, 1H), 7.15(d, IH), 7.21(s; 1H), 7.34-7.53(m,
7H), 7.60(s, 1H), 7.70-7.83(m, 4H), 7.97(d, 1H) o
. FAB 529 (M*H), CaHsoNiOz (M) -

Example -30: Synthesis of 3-[4¥methylpiperazin—l-yl]carbonyl-4—
(naphthalen-1-yl)-1-{1-naphthalen-2-yl)methyl-1H-imidazol-5-yljmethyl-
1H-pyrrole(30)

. 62pg(0-2 mmol) of the compound prepared in Preparation 8 ‘was
dissolved in 2pg of dimethylformamide, 26.47(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 65pg(2.2 mmol) of the
compound prepared in Preparation 21 and the whole mixture was stirred

at room temperature for 2 hours. The solvent was removed by

distillation under reduced preséure_ and 3py of water was added to the

residue. The mixture was then extracted twice .With 10pe of ethyl

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

to ‘silica gel column chromatography (eluent dichloromethane/methanol=
g NMR(CDCls) ) 0. 98(br, ZH) 1.70-2 00(s+br 5H) 2.81(br,

2H), 3.37 (br, 1H), 4.88(s, 2H), 5.10(s, 2H), 6.57(s, 1H), 7.02(s, 1H),

7.08(d, 1H), 7.16(d, 1H), 7.21(s, 1H), 7.34-7.52(m, 7H), 7.60(s, 1H),
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7 7078?(111 4H), 7.97(d, 1H)
FAB 540(M+H) C3sHzNsO (M)

Example 31: Synthesis of 3-‘-{N-(2-methoxyethyl)-N-methyl}carbamayl-4-
(naphthalen-1-ylI)-1-{1-[2- (naphthalen l-yl)ethyl]-lH-xmldazol—S-y!}methyI
 -1H-pyrrole(31) :

62mg(0.2 mmol). of the compound pi'epared in Preparation 6 was
dissolved in 2y of dimeﬂlylfonh_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 68yg(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 3yy of water was added to the
residue. The mixture was then extracted twice with 10y of ethyl
acetate, dried over anhydrous sodium sulfate, concenu'ated, and subjected
to silica gel column  chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 77pg(Yield 71%) of the title compound.

'H NMR(CDCls) § 2.34(br, 2H), 2.68(br, 1H), 2.80-3 20(m 5H),
3.23(t, 2H), 3.29(br, 2H), 4.12(¢, 2H), 445(s, 2H), 643(d, 1H), 6.84(d,
1H), 6.97 (m 2H), 7.21-7.52(m, 10H), 7.72(d, 1H), 7.78-7.85(m, 2H)
8.01{d, 1H)

FAB 543 (M+H), CssHadiO2 (M)

_Examplé 32: Synthesis of 3-[4-methylpiperazin-1-yl]carbonyl-4-
(naphthalen-1-yl)-1-{1-[2- (naphthalen-l-y!)ethyl]-IH-xmldazol-S-yl}methyl
-1H-pyrrole(32)

© 62pg(0.2 mmol) of the cOmpound prepared in Preparation 8 was
dissolved in 2py of dimethylformamide, 26.4yp(0.66 mmol) of sodium
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hydride(60%) was added thereto at 07 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 _hqurs. 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 10pg of ethyl

acetate, dried over anhydrdns sodium sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 83p(Yield 75%) of the title compound.

'H NMR(CDCk) § 1.01(br, 2H), 1.70-2.00(br+s, SH), 2.89(br,
2H), 327 (t, 2H), 3.40(br, 2H), 4.16(t, 2H), 4.50(s, 2H), 6.45(d, 1H),
6.90(d, 1H), 6.97(d, 1H), 6.99(s, 1H), 7.25-7.55(m, 8H), 7.73-7.95(m,
5H), 8.00(d, 1H) _ o

- FAB 554(M+H), CssHssto M)

Example: 33: Synthesis of 1-[1-(4-bi'omo)phene_thyl-l'H—imidazol-s-yl]
methyl-3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-yl)-
1H-pyrrole(33)

62yg(0.2 mmol) of the compound prepared in Preparation 6 was
dissolved in 2p¢ of dimethylformamide, 26.4yg(0.66 mmol) of sodium
 hydride(60%) was added thereto at 0C and then the mixture was stirred
for 5 minutes.  To the mixture was added 74pg(2.2 mmol) of the
- compound prepared in Preparation 23 and the whole mixture was stirred
 at toom temperature for 2 hours. The solvent was removed by
-dxsullatmn under reduced pressure and 3p¢ of water was added to the
~residue. . The mixture was then extracted twice with 10m£ of ethyl
acetate, dried over anhydrous sodium. sulfate, concentrated, and subjected
to silica gel colomn chromatography (eluent: dichloroinethane/methanol#
95/5, viv) to obtain 88pg(Yield 77%) of the title compound.
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]I'.t NMR(CDCh) & 2.38(br; 3H), 2.67(t, 2H)," 2.90-3.23(m, 7H), o

' 3.30(br, 1H), 3.9%, 2H), 4.88(s, 1H), 669(d, 1H), 6:82(d, 2H), 7.08(d,
2H), 7.27-7.53(m, 7H), 7.73(d, 1H), 7.80(d, 1H), 8.02(d, 1H)
FAB' 571 (M+H), CsHaiNOsBr (M)

Example 34: Synthesis of 1- ~-{1-(4-bromo)phenethyi-1B-imidazol-5-yl]
methyl—3—[4-methylplperazm-l-y!]carbonyl-4-(naphthaien-l—yﬁ)—}.H—pyrro!
e(34) '

62pg(0.2 mmol) of the compound prepared in Preparation 8 was
dissolved in 29 of dimethylformamidé,‘ 26.4pg{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 74pg(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
distilation under reduced pressure and 3pg of water was added to the
restdue. - The mixture was then extracted twice with 10pe of ethyl
acetate, dried over anhydious sodium sulfate; -concentrated, and subjected
to silica gel column chromatography (elueﬁt: dichloromethane/methanol=
95/5, v/v) to obtain 82pg(Yield 70%) of the title ‘compound.
 'H NMR(CDCh) & 1.04(br, 2H), 180-2.00(brts, 4H), 2.48(br,
1H), 266 (, 2H), 2.90(br, 2H), 3.31(br, 1H), 2.96(; 2H), 4.88(s, 2H),
6.70(s, 1H), 6.82(d, 2H), 7.10(d, 2H), 725-7 60(m, 7H), 7.75(d, 1H),
' 782(d 1H), 8.01(d, 1H) _
- FAB  582(M+H), CuHasNsOBr (M)
Example 35: Synthesis of -1-[1-(4-ﬂuoro}phehethyi—1H-imidazol-5—yl]
methyl—3—[N—(2—methoxyethyl)—N—methyl]carbamoyl-4-(naphthalen-1-yl)—
1H-pyrrole(35)
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52%(92 mmoi) of -the - compould prepared - in - Preparation 6 was
m.dlSSOIVCd in Zmp, of dtmethylformam.d 26 4mg(0 66 mmol) of socnum
_hydnde(GO%) was’ adaed thereto at 0 aim then the mixtare was stzrred |
. for 5 minutes. . To the mixture was added 60pg(2.2 mmol) of the
compound prepared in Preparation 24 and the whole mixture was stirred
at room temperature for 2 howrs. The solvent was removed by
distillation wunder reduced pfcssu_ic -and 3pg. of water was added to the
residue. - The mixture was .then extracted twice with 10pg of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, viv) to obtain 77pg(Yield 76%) of the title compound.

'H NMR(CDCL) § 2.34(br, 3H), 2.70(t, 2H), 2.90-3.20(br, 6H),
3.30(br, 1H), 3.96(t, 2H), 4.86(5, 1H), 6.68(d, 1H), 6.90(m, 4H), 7.05(s,
- 1H), 7.09(s, 1H), 7.25-7.52(m, 5H), 7.73(d, 1H), 8.05(d, 1H)

FAB 511 (M+H), CsiH3N4OoF (M)

Example 36: Synthesis. of 1-[1-(4-ﬂuoro_)phene£hyl—1H-imidazol-s-yl]
: meth'yl-3-[4-methylpiperézin-l-yl]c-arbonyl—4-(naphthalen-l_—yl)-IH-
pyrrole(36)

.. 62pg(0.2 mmbl), of- .th_e -compound j)r_epare_d in 'Preparation 8 was
dissolved in 2py of dimethylformamide, 26.4pg(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 60pg(2.2 mmol) of the
| compound prepared in_ Pr_eparat_iox__z 24 and.the Whole mixture was stirred
at room .temperature for 2 hbufs. | The solvent was removed by
. distillation under. reduced pressure and 3m¢ of water was added to the
residue. The mixture was then extracted twice with 105,2 of ethyl
- -acetate, dried over anhydrous sodium sulfate, 'qonc.entrated, and subjected
to- silica gel column chromﬁtography (eluent: dichloromethane/methanol=
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7 95/5, viv) to obtain 78yg(Yield 75%) of the title compound.

- 'H NMR(CDCk) § 1.05(r, 2H), 170-2.00(brks, 4H), 2.25(br,

“1H), 2.70 (t, 2H), 2.90(br, 2H), 3.30(br, 2H), 3.88¢; 2H), 4.87(s, 2H),
6.69(s, 1H), 6.90(m, 4H), 7.10(m, 2H), 7.29(m, 2H), 7.35-7.50(m, 3H),
7.74(d, 1H), 7.82(d, 1H), 8.00(d, 1H) |
7 FAB 522(M+H), CxHsNsOF (M)

' Exarhp[e'37' Synth&sis of 3-[N-(2-methoxyethyl)—N—methyl]carbamoyl—l-
- [1-(4—methyl)phenethyl—lH-lmxdazol-S—yl]methyl-4~(naphthalen-l-yl)—IH-
pyrrole(37)

62pg(0.2 mmol) of the compound prepared in Preparation 6 was
dissolved in 2pg of dimethylformamide, 26.4p5(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 60pg(2.2 mmol) of the
compound prepared in Preparation 25 and the whole mixfure was stirred -
‘at room temperature for 2 hours. The solvent was removed by
distillation under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice with 10p¢ of ethyl
" acetate, dried over anhydrous sodium sulfate, concentiated and subjected
-~ to silica gel column chromatography (eluent: dlchloromeﬂxane/methanol‘
95/5, v/v) to obtain 78mg(Yxeld 80%) of the title compound.
| 'H NMR(CDCL) ¢ 2.02(br, 1H), 2.28(s, 3H), 2.38(br, 2H),
- 2.70(br, 1H), 2.75(t, 2H) 2.95-3.20(m, SH), 3.31(br, 1H), 3.99(t, 2H),

 47%s, 2H), 6.67(s, 1H), 6.85(d, 2H), 7.06(m, 4H), 7.25-7. 50(m SH),

"774(d 1H), 781((1, 1H), 8.07(d, 1H) _
- FAB 507 (M+H), Ca:H3N,O2 (M)

- Example - 38: Synthesis of '1-[1-(4-méthyl)phénethyl-lH-imidazol-S—yl]
3 methyl-3-[4-methylpiperazin'-l_-yl]carbonyl-4-(naphthalen'-l-yl)-lH‘-
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~ 62pg(0.2 mmol) ‘of the compound prepared in Preparatioh 8 was
- dissolved in 2pg of dimethylformamide, 26.4p5(0.66 mmol) of sodium
. -hj}dﬁde(éo%). was added therc'tol at 0 and then the mixture was stirred
| for 5 minutes.  To the mixture was added 60pg(2.2 mmol) of the
compound prepared in- Prcpéraﬁon 25 and the whole mixture was stirred
at room temperature for -3_ hours. The solvent was removed by
distillation under reduced pressure and 3p¢ of water was added to the
residue. The mixture was then extracted twice with 10pg of ethyl
" acetate, dried. over anhydrous sodium sxﬂfafe, concentrated, and subjected
~ to silica gel column chromatography (eluent: dichloromethane/methanol=
95/5, v/v) to obtain 81pg(Vield 78%) of the title compound.

'H NMR(CDCk) § 1.07(br, 1H), 1.70-2.10(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, 1H), 6.86(m, 2H), 7.04-7.23(m, 4H), 7.25-7.60(m, SH), 7.75(d4,
1H), 7.82(d, 1H), 8.01(d, 1H)

FAB 518 (M+H), CxHasNsO (M)

Example 39: Synthesis of 1-[1-(4-chloro)phenethyl-1H-imidazol-5-yl]
: methyl—3-[N—(2_—me_thoxyethyl)—N—methyl]_caifbamoyl#(naphthalen-l-yl)-
1H-pyrrole(39) - : ' '

. 62pg(0.2 mmol) of the compound. prépared in Preparation 6 was
dissolved in 2pg of dimethylformamide, 26.4pg(0.66 mmol) of sodium
hydride(60%) was added thereto at-0C and then the mixture was stirred
for 5 minutes. To the mixture- was added 64pg(2.2 mmol) of the
compound prepared in P.rep_aratiqn- 26 and the. whole mixture was stirred |
at room temperature for 2 hours. The solvent was removed by

.. distillation under reduced pressure and 3¢ of water was added to the
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-residxie _ The mzxture ‘was then extracfed tw1ce w1tn 10_,_@ _‘Qf_' ] 'et;_;yl T '

acetate, dried over anhydrous sochum sulfate concentretd, and subjected
to silica gel column chromatog_raphy (eluent: dichloromethane/methanol=
95/5, viv) to obtain Tang(Yield 70%) of the title compound:
'H NMR(CDCls) & 2.38(br, ZH) 2.70(t, ‘2H), 2.90-3.20(m, 7H),
330(51' IH) 397(t,2H) 4.88(s, 2H) 6.69(d, 1H), 688(d 2H), 7.04(s,
| 1H), 7.09(s, 1H), 7.19(4, 1H), 724-750(m SH) 775(d, 1H), 7.81(d,
 1H), 8.02(d, 1H)
FAB 527 (M+H), C31H31N402C1 M)

Example 40: Synthesis of 1-[1-(4-chioro)phenethyl-1H-imidazol-5-yl}
methyl]-3-{[4-methylpiperazin-1 -yl}carbonyM—(naphtha]en-l-yl) 1H-
pyrrole(40) '

62pg(0.2 mmol) of the compound prepared in Preparation 8 was
dissolved in 2pg of dimethylformamide, 26.4pyg(0.66 mmbl) of sodium
hjrdride(60%) was added thereto at 0°C and then the mixture was stirred
for 5 minutes.  To the mixture was added 64pg(2.2 mmol) of the
éompound prepared in Preparation 26 and the whole mixture was stirred
at room temperatare for 2 howrs. The solvent was removed by
distillation under reduced pressure and 3py of water was added to the
residue. The mixture was then extracfed twice with 10p¢ of ethyl
acetate, dried over anhydroils sddium_ sulfate, concentrated, and subjected
to silica gel column chromatography' (eluent: dichloromethane/methanol=
95/5, viv) to obtain 84pg(Yield 78%) of the title compound.

“ 'H NMR(CDCL) s 1.08(br, 2H), 1.80(br, 2H), 195(s, 3H),
2.73(t, 2H), 2.93(br, 2H), 3.35(br, 2H), 4.00(t, 2H), 4.90(s, 2H), 6.71(d,
lH) °6.91(d, 2H), 7.13-7.60(m, SH), 7.78(d, 1H), 7.82(d,- 1H), 8.01(d,
- FAB 538 (M+H), CxHxNsOCl (M)
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' Example 415 Syathesh of N-(-methoxyethyl N-msthyJcarbamoyled-
' (riaphtha!en—Iéyi)-l-{l-{2—(naphtha£en-z-yl)ethyi]-lﬂ-imidazol—S—yi}methy!
- -1H-pyrrole(41) o

62mg(0.2 mmol) of the compound prepared in. Preparation 6 was
dissolved in 2py of .dimethylformamidé, 26.4pg(0.66 mmol) of sodium
hydride(60%) was added thereto at 0 and then the ‘mixtare was stirred
for 5 mimutes. To the mixture was added 67pg(22 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 3pp of water was added to the
residue. The mixture was then extracted twice with 10pg of ethyl
acetate, dried over amhydrous sodium .sulfate, concentrated, and subje;:ted
to silica gel column chromatography (_eluent: dichloromethane/methanol=
95/5, Vi) to obtain 79yg(Yield 71%) of the tifle compound.

'H NMR(CDCL) ¢ 296(br, 1H), 2.39(br, 2H), 2.71(br, 1H),
2.80-3.15(m; 7H), 3.32(br, 1H), 4.10(t, .2H), 4.78(s, 1H), 6.66(s, 1H),
7.09(m, 3H), 7.42(m, 8H), 7.63(m, 1H), 7.75(m, 3H), 7.82(d, 1H),
8.06(d, 1H) . o :

FAB 543 (M+H), CasHaNiO2 (M) -

-Example 42: Synthesis' _of 3-[4—.méthylpiperazin-l-yl]carbonyl-4—
(naphthalen-1-yl)-1-{1-[2-(naphthalen-2-yl)ethyl]-1H-imidazol-5-yl}methyl
_-1H-pyrrole(42) ' -

_ 62pg(0.2 mmol) of the §ompgund prepared in Preparation 8 was
dissolved in 2p¢ of dimethylformamidé, 26.41(0.66 mmol)' of sodiom - -
hydride(GO%)-was added thereto at 0C and then the mixture was stirred
for 5 minutes. To the mixture was added 67pg(2.2 mmol) of the
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S compourd prepared mn Preparaﬁon 27 and the whole miixture was stirred
| at room tempe*‘atu:e for 2 hours. The solvent was removed by
"d1st111atlon under reduced pressuré and 3¢ of water was added to the
residue. - The mixture was then ex&acted twice with 10pg of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to " silica gcl column chromatography (eluent“ dxchlorom°thane/m=thanol—
95/5, v/v) to obtain 82pg(Yield 74%) of the title compound.

 'H NMR(CDCh) ¢ L05(0br, 2H), 1.70-2.00(s+br, ‘4H), 2.34(br,
1H), 2.90 (t, 2H), 3.01(br,'2H), 3.32(br, 2H), 4.08(t, 2H), 4.78(s, 2H),

- 6.65(d, 2H), 7.10(m, 3H), 7.21-742(m, '7H_), 7.64(m, 1H), 7.75(m, 3H),
7.82(d, 1H), 8.01(d, 1H) : '

FAB 554(M-+H), CssHasNsO (M)

Example 43: Synthesis of 1-{1-(4-hydroxy)phenethyl-1H-imidazol-5-yl}
methyl-3-[4-methylpiperazin-1-yljcarbonyl-4-(naphthalen-1-yl)-1H-pyrrol
e(43) -

53mg(0.1 mmol) of the compound prepared in Example 20 was
dissolved in 1pp of dichloiomeﬂlane, 75mg(0.3 mmol) of borontribromide
(BBr3) was added thereto, and the rmxture was stirred for 3 hours. 1y
of methanol was added to stop the' reaction and the solvent was removed
by distillation under reduced pressure. The residue was subjected to
silica gel column chromatography(elnent: dichloromeﬂlane/methano1=20/80,
v/v) to obtain 26mg(Yield 50%) of the title compound.

'H NMR(CDCk) ¢ 1.20(br, 2H), 1.80-2.05(brts, 4H), 2.65(,
2H)," 3.00-3.60(br, 5H), 3.98(t, 2H), 4.88(s, 2H), 6.72(m, 5H), 7.09(s,
1H), 7.04(d, 1H), 7.23(s, 1H), 727(s, 1H), 7.33(d, 1H), 7.40-7.53(m,
3H), 7.77(d, 1H), 7.82(d, 1H), 7.93(d, 1H) |

FAB 520(M+H), CxH30.Ns (M)
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- Preparationr  28: Synthesis of 4-chloromethyl-1-trityl-1H-imidazole

~ hydrochloride

28-1).4-Hydroxym¢thyi-1-Eityl_-lH—imi&azole' _ |
. 3.99g(29.6 mmol) of hydroxymethylimidazole hydrochloride was
dissolved in a mixture of 30pg of dimethylformamide and 10y
triethylamine, and then a solution of 9.35g(33.5 mmol) of triphenylmethyl
chloride in 110pg. of dimethylformamide was added slowly thereto.
After 2 hours, 500y of ice water was added to the reaction mixture fo
obtain a solid. This solid was recrystallized from dioxane to give
8.82g(Yield 87%) of the title compound.
 mp: 227-229C |

28-2) 4-Chloromethyl-1-trityl-1H-imidazole hydrochloride :
1.50g(4.41 mmol) of the compound .. prepared in Preparation 28-1)
was dissolved in 50pg of «chloroform, 0.940(13.2 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

pun'ﬁcatioﬁ.

: Preparétion 29: Synthesis of 4-(_5-ch}_,oromethy_l—IH-imidazol-l-ylmethyl)
_benzonitrile hydrochloride

29-1) 4-Acetoxymethyl-1-rityl-1H-imidazole . - -
To 100y of pyridine w'crej_ added 5.00g(14.7 mmol) of the
- compound prepared in Preparation '28;1) and. 1.65g(16.2 mmoD of acetic
anhydride, and the mixture was stirred at room temperature for 24 hours.
The reaction solution was distilled uﬁder reduced pressure to remove. the
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| pynd.ne ard tben the 1""Sldue was dusolved m ZGOHQ of etnﬂ acetate - SRR TR

and washed w1th IOOmg of aqueous sod:zum chlonde so‘uﬁm _Thé ) .

organic solvent was ehm-mated by distillation under reduced pressure and

the residue was subjected to column chromatography (eluent:

dichloromethane/methancl=20/1, v/v) -to give 5.22g(13.7 mmol, Yield

93%) of the title compound.

'H NMR(CDCL) § 2.01(s, 3H), 4.95(, 28, 6356, 18, 7.08(s,

SH), 7.27(s, 10H), 7.45 (s, 1H)

mide
5.00g(13.1 mmol) of the. compound prepared in Preparation 29-1)

‘was dissolved im 20y of dich]oromeﬂnane, 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 pres.éure and the residue was .subjectcd to
column chromatography(eluent: dichloromethane/methanol=5/1, v/v) to give
5.31g(9.17 mmol, Yield 70%) of the title compound.

" 'H NMR(CDCk + CD;OD) ‘¢ 1.95(s, 3H), 4.95(s, 2H), s, 45(s
2H), 7.11- 7.40(m, 18H), 765(d, 2H), 8.21(s, 1H)

29-3) '4'-'(5-Acetoxymethyl-1H-imidaqu-.1-ylrneﬂ1yl)b'cnzonitﬁle
19.10g(15.7 mmol) of the compound prepared ‘in Preparation 29-2)
was dissolved in 500p¢ of dichloromethane, 6.06mp,(78.7 ‘mmol) of

 trifluoroacetic acid and 12.5p9(78.7 mmol) of triethylsilane were slowly

added thereto at 07, and the mixture was stirred at room temperature
for 1 hour. The organic solvent was removed by distillation under
reduced pressure and then the res1due ~was adjusted to pH 10 with
satutated KoCO; aqueous solution and extracted with 300 of ethyl
acetate. The -organic solvent was removed by distillation under reduced

29-2) 4-(4-Acetoxymethy1- ~trity}- 1H-umdazol-B-ylmethyl)benzonxmle bro—
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pressure and the residue was subjected to éolumn chromatography using

. ethyl acetate as an eluent 112 nge 3.60° g(14 1 mmol, Yield 90%) of the
title compound ' o |

1H NMR(CDCIs) ) 190(s 3H) 4. 97(s 2H), 5 25(s, 2H), 7. 14(d,
2H), 7.21(d, 1H), 7.67(s, IH) 7.75(4, 2H).

29-4) 4-(55Hyd;oxymethyl.—_lH—imidazo]—17y1meﬁ1y1)benzbniﬁﬂe |
_ . 4.20g(16.5 mmol) of the -compound prepared in Prepara_tion 29-3)
was dissolved in 200p¢ of methanol, 4.50g(32.9 mmol) of K2COs 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 300pg .of ethyl acetate and the extract was subjected to column
chromatography(etuent: dichlgromeﬂm_le/meﬂlanokl()/ 1, viv) to give 3.19g
(15.0 mmol, Yield 91%) of the title compound.

'‘H NMR(CDCLl; + CD;OD) s 4.28(s, 2H), 5. 18(s 2H) 6.84(s,
IH) 7.12(d, ZH) 742(s, 1H), 7.55(d, 2H)

29-5) 4-(5-Chloromethyl-lH—imidazol-l-ylmethyl)benzoniuﬂe hydrochloride
3.00g(14.1 mmol) of the compound prepared in Preparation 29-4)
Was dissolved in- 40py of chloroform, 5.02pY(70.5 mmol) of thionyl
- chloride was added slowly thereto at 0, and the mixture was stirred at
room temperature for 2 hours. - 'The_ organic solvent was removed under
reduced pressure: to obtain 3.50g(13.1 mmol, Yield 93%) of the title
compound.  This compound  was. directly used in the mext reaction
without purification. o

Preparation  30: Synth_es_is,_., - of  4-(3-chloro-1-propenyl)-1-trityl-1H-

.imid'az_ole _
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7 30-1) - Methyl 3-(1H-m*1dazo;-4-yl )acrylate ‘

- 500mg(3.62 mmol) of 3-(1H—1m1dazol-4-y} jacrylic acid was added -
to 20m2 of methanolic - HCl. and - the mixture was stired at room
temperature for 10 hours. The solvent was removed under reduced
pressure and then 30pp of dichloromethane -was. added ‘to the residue.
The mixture was washed' seq'ueﬁtially “with saturated NaHCO; solution,
aqueous sodium chioride solution and water.  The organi¢c 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-1H-imidazol-4-yl)acrylate

350mg(2.30 mmol) of the compound prepared in Preparation 30-1)
and 705mg(2.53 mmol) of triphenylmethylchloride were dissolved in 10pg

~of dimethylformamide, and 350,0(2.53 mmol) of triethylamine was added

thereto. After 2 hours, IOOmg, of ice water was added to the reaction
mixture to obtain 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 compound. '

_lH NMR(CDClz) § 3.75(s, 3H), 6.35(d, 1H), 7.05-7.50(m, 18H)

30-3) 1-(l-Tntyl-1H-1m1dazol-4~y1)propen—3-ol

800mg(2.03 mmol) of the compound prepared in Preparatlon 30-2)
was added to 20 of dry dichloromethane. - After the mixture was
cooled down to -787, 6.1m2(1M solution .in hexane) of  diisobutyl-

* aluminum’ hydride was added thereto. Temperature was raised slowly

to room temperature and then 2mg of water was added to the mixture to
stop the reaction. 3y of IN NaOH was added and then 2pg of water

- was added, and the mixture was filtered through cellite. . The organic

layer of the filrate was separated - and combined. with the
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-dichloromethane-extract from the agueons layer. The mixture was dried
- over m‘iydrous niégnesimn; sulfate. The organic solvent was remo'vcd
u.nd_er_.' reduced: .pr_eSsu:e and the residue was subjected to column
chromatography(eluent: - dichloromethane/methanol=20/1, v/v) to give 671
mg(1.83 mmol, Yield 90%) of the title coinpound.
'H NMR(CDCh) § 425(s, 2H), 6.45(s, 2H), 6.78(s, IH),
- 7.10-7.50(m, 16H) | -

30-4) 4-(3—Chlor0propeny1)-l-t:'ityl-iH-inﬁdazole

650mg(1.77 mmol) of the compoun_d prepared in Preparation 30-3)
was added to 10gp of chloroform. 135 2£(1.9 mmol) of thionyl chloride
was added thereto at 0°C and the mixture was stimed at room
temperature for 2 hours.  The organic solvent was removed by
distillation under reduced pressure and the residue was dissolved in 10py
of ethyl acetate. . The solution was washed with saturated NaHCOs;
aqueous solution and the orgamic solvent was distilled under reduced
pressure to give 647mg(1.68 mmol, Yield 95%) of the title compound.

'H NMR(CDCl) ¢ 4.22(d, 2H), 640-6.55(m, 2H), 6.81(s, 1H),
7.10-7.50 (m, 16H) . S |

Preparation 31: Synthesis 'of. _5-chlor6methyl—l-methylimidazole hydro-

- chloride

31-1) 5-Hydroxymethyl-1-methylimidazole

The title compound. was obtained. in a yield of 32% according to

the procedure described in J.M.Dener, L-H Zhang, H. Rapoport, J. Org.

Chem., 1993, 58, 1159 using dihydroxyacetone and methylamine
hydrocli]oride as starting materials. :

'H NMR(CDCL) § 3.67(s, :3H), 4.58(s, 2H), 537(brs, 1H),

6.76(s, 1H), .7.32(s, 1H) -
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31-2) 5-Chloromethyl-1-methylimidazole hydrochloride

The title compound was obtained in a ylela of 95% accordmg to
the same procedure as Preparation 28-2) except that the compound
prepared in Preparation 31-1) was used as a starting material. -

" Preparation 32: Synthesis of 1-(4-'b"r.omabenzyl)'—S-chloromethyl-lH—4

imidazole hydrochioride

32-1) 1-(4-Bromobenzyl)-5-hydroxymethyl- 1H-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 usmg dihydroxyacetone dimer and 4-bromobenzyl-
amine hydrochlonde as starting matenals

'H NMR (CDCL + CD:OD) ¢ 4.46(s, 2H), 5.26(s, 2H), 7.00(s,
1H), 7.07(d, 2H), 7.50(d, 2H), 7.65(s, 1H)

32-2) 1-(4-Bromobenzyl)-5-chloromethyl-1H-imidazole hydrochloride

The title compound was obtained in a yield of 96% according to -

the same proéedure’ as Preparation 28-2) except that the compound

prepared in Preparation 32-1) was used as a starting material. The

product thus obtained was dire'c‘tly used in the next reaction without
" purification. ' o '

Preparation 33: Synthesns of 5-chloromethyl— -isobutylimidazole hydro—
chlor:de

33-1) 5-Hydroxymethyl-1-isobutylimidazole
The title compound was obtained in a yield of 45% according to
the same procedure as Preparation 31-1) using dihydroxyacetone and
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isobutylamine hvdrochloride as statting maten'als

'H NMR(CDCh) 4 090(d 6, L76(m, 1), 362, 28),

4.24(brs, 1H), 4.60(s, 2H), 685(3 15), 745(s 1H)
| FAB (M+H): 155 -

33-2) 5-Chloromethyl-1-isobutylimidszole hydrochloride
The title compound was obtained in a yield of 25% according to
the same procedure as Preparation 28-2) except that the compound

prepared in Preparation 33-1) was used as a starting material.

Preparation 34: Synthesis - of S-chloremethyl-I-cyclohexylmethylimid-

azole hydrochloride

34-1) 5-Hydroxymethyl—l-cyclohcxylmeﬂxylixﬁidazole

 The title compound was obtained in a yield of 45% according to
the same procedure as Preparation 31-1) using dihydroxyacetone and
cyclohexyhnethylaming hydrochloride as starting materials. |

'H NMR(CDCL) § 0.94(m, 2H), 1.16(m, 3H), 1.50-1.70(m, 6H), ... =

3.65(d, 2H), 4.24(brs, 1H), 4.60(s, 2H) 6.85(s, 1H), 7.45(s, 1H)
FAB (M+H): 195

34-2) 5-Chloromethy1- -cyclohexylmethyhm1dazole hydrochlonde
The title compound was obtained in a yield of 95% according to
the same procedure as Preparation 28-2) except that the compound
brepared in Preparation 34-1) was used-as a starting material. .'

- Preparation. 35: Synthesis of Sfchl_oqum,ethyl-;_l-pentyl_imidazole__hyd,ro-' _

chloride. -

35-1) 5-Hydroxymethyl-1-pentylimidazole
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o '*'""The"ﬁtk:"'compound.'was: obtained “in a yield of 50% -according to -
| the seme procedure as Preparation 31-1) using dibydroxyacetone and
 pentylamine hydrochloride as starting materials.

'H NMR(CDCl) s 090(;, 3H), 1.08(brs, 2H), 130(m, 4H),

145(m, 2H), 3.64(t, 2H), 4.24(brs, 1H),. 4.60(s, 2H), 6.84(s, 1H), 7.44(s,

FAB (M+H): 169

35-2) 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 S-chloi'omethy!-l-octylimidazole hydro-

chloride

36-1) 5-Hydroxymethyl-1-octylimidazole

- The title compound ‘was obtained in‘a yield of 52% according to
the same pi'ocedure as Preparation 31-1) using dihydroxyacetone and
octylamine hydrochloride as starting materials. | _

'H NMR(CDCls) 5 O0.88(t, 3H), 1.18(brs, 2H), 1.30(brs, 10H),
1.42(m;' 2H), 3.67(t, 2H), 4.23(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s,
L 1H)

FAB (M+H): 211

36-2) 5-Chloromethyl-1-octylimidazole hydrochloride
The title compound was obtained in a yield of 93% according to
the same procedure as Preparation '28f2) ‘except that the compound
- prepared in Preparation 36-1) was used as a- starting ‘material.
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 Preparation- 37: Synthesis of S-chloromethyl-1-decylimidazole hydre-

chloride

.. 37-1) 5-Hydroxymethyl-1-decylimidazole .
The title compound was obtained in a yield of 52% according to
_the same procedure as Preparation 31-1) using dihydroxyacetone and
decylamine hydrochloride as startmg materials.
' NMR(CDCL) § 0.88(t 3H), 1.04(brs, 2H), 1.30(brs, 14H)
© 142(m, 2H), 3.68(t 2H), 4.23(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s,
1H) |
FAB (M+H): 239

37-2) 5-Chloromethyl-1-decylimidazole hydrochloride

The title compound was obtained ina yield of 93% according to
the same procedure' as PreparatiOn 28-2) except that the compound
prepared in Preparation 37-1) was used as a starting material. |

- Preparation 38: Synthesis of '5—chlo.romethyl-l-(3-methyl)butylimidazoie :
hydrochloride

38-1) 5-Hydroxymethyl-1 -(3-methy1)butyhm1dazole _

The title compound was obtained in a vield of 52% accordmg to
the same- procedure as Preparauon -31-1) using dihydroxyacetone and
isoamylamine hydrochloride as starting materials..

- M NMR(CDChL) § 0.90(d, 6H), 132(m, 2H), 165(m, 1H),
3.67(t, 2H), 4.23(brs, 1H), 4.60(, 2H), 6:34(s, 18D, 7.44(5, 1) |
FAB (M+H): 169 '

38-2) 5-Chloromethyl-1-(3-methyl)butylimidazole hydrochloride
The title compound was obtained in a yield of 93% according to
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the same procedure as -Prepération 128-2) excépt'_ fhat“ the - compound e

prepared in Preparation 38-1) was used as a starting material.

Preparation 39: Synthesis of 5-chloromethyl-1-(2-methoxy)ethylimida-

zole hydrochloride

39-1) 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-methoiy_ethy1amine hydrocﬁloﬁde as staiﬁng materials.

'H NMR(CDCL) & 3.38(s, 3H), 3.42(t, 2H), 3.65(t, 2H),
4.23(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s, 1H)"

FAB (M+H): 157 |

39-2) 5-Chloromethyl-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 matetial.

Preparation 40: Synthesis of S5-chloromethyl-1-(3-methoxy)propyl-

imidazole hydrochloride

‘40-1) 5-Hydroxymethyl-1-(3-methoxy)propylimidazole
' The title compound was obtained in a yield of 61% according to
thé same procedure as Preparation 31-1) using dihydroxyacetone and
3-méthoxypropylamine hydrochloride as starting materials.
4 NMR(CDCk) § 1.72(m, 2H), 3.32(s, 3H), 3.46(t, 2H), 3.63(,
2H), 4.23(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s, 1H) -
. FAB (M+H): 171
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.. 40-2) 5-Chloromethyl-1 -(3-meﬂ10xy)pmpylimidazole hydrochloride. .

The title compound was obtamed in a yh,ld Gf 90% aceor dmg o

the same procedure as Preparatxon 28-2) except that the compound

prepared in Preparation 40-1) was used as a starting material.

Preparation 41: Synthes:s of - 5-chloromethyl—1 (S-ethoxy)propvl:mld-

azole hydrochloride

41-1) S-Hy'droxymethyI-1-(3-eﬂ10xy)pr6py1imidazole _
The title compound was obtained in a yield of 61% according to
the same procedure as Preparation 31-1) using | dihydroxyacetone and
3-ethoxypropylamine hydrochloride as starting materials.
| 'H NMR(CDCls) § 1.20(t, 3H), 1.72(m, 2H), 3.50(s, 4H) 3.63(t,
2H), 4.23(brs, . 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s, 1H)
FAB (M+H): 185 | |

41-2) S-Chloromethyl-l-(3-eﬂ10xy)propylimidazole hydrochloride

The..ﬁtle 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) was used as a starting material.

Preparation 42: Synthesis of S-chlox_'ome_thyl-1¥(3-isopropo'xy)propyl-

. imidazole hydrochloride

42-1) 5-Hydroxymethyl-1-(3-isopropoxy)propylimidazole .
*  The title compound was obtained in a yield of 61% according to
- the same procedure as Preparaﬁon_ 3 i-l) using dihydroxyacetone _and'.
3-isopropoxypropylamine hydrochloride aS- starting materials. |
- 'H-NMR(CDCk) § 1.15(d, 6H), 1.71(m, 2H), 3.45-3.55(m, 3H),
- 3.63(t, 2H), 4.23(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s, 1H)
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42-2) 5-Chloromethyl-1-(3-isopropoxy)propylimidazole hydrochloride

| The utle compound was obtained in a yield of 90% according to
the same procedure as Preparatipn 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-(naphthalen-1-
y!)-3-(thiophen-Z-yl)carbohyi-lH—pyrfoie(44)

44-1) S-O\Iaphthaien-l-yl)-l7(thiophen-2-y1)—prop-2-en-1-0ne-
3.12g(20 mmol) of l-naphﬂxaldéhyde. and 2.52g(20 mmol) of
2-acetylthiophene were dissolved in 20pg 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 IN 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(16 mmol, Yield 80%) of the title compound together
with the filtered solid.
'H NMR(CDC) ¢ 7. 13-7 31(m, 2H), 7.55-7.70(m, 3H), 7.70(d,
1m), 7.85-7.90(m, 4H), 8.28(d, 1H), 8.70(d, 1H)

44-2) 4-(Naphthalen-1-yI)-3-(thiophen-2-yl)carbonyl- 1H-pyrrole

. 2.64g(9.99 mmol) of the conipound prepared in .Exampie 44-1)
- and 2.35g(12.0 mmol) of tosylmethylisocyanide were dissolved in 30me
of tetrahydrofuran. 1.35g(12.0 mmol) of potassium t-butoxide was slowly
added thereto and the mixture was refluxed for -30: Tminutes. The

solvent was removed under reduced pressure and then 150 of water and -
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o ‘ZOmf of - etlnl acetate ~was - added to-the- res1due The mixture was
R __._shaked thoroufrhly and ﬁltered to obtam the resultmg solid. This solid
was washed with diethylether and dried to give 1.97 g(6.48 mmol, &1e1d

65%) of the title compound _ o |
'H NMR(CDCL) § 6.90(s, 1H), 7.12(s, 1H), 7.20-7.45(m, '4H),_
- 7.55(s, 1H), 7.61(s, 1H), 7.70-8.00(m, 4H), 11.4(s, 1H)

44-3) 4-(Naphtha1en-1-y1)-3-(thlophen-Z-yl)carbonyl- -(l-mtyl—IH—m1dazol-
4-y1)methyl—IH-pyrrole
200mg(0.99 mmol) of the compound pr.epared in Example 44-2)
was dissolved in Sy of dimethylformamide, 95mg(4.0 mmol) of sodium
hydride(50%) was added thereto at 0°C, and the mixture was stirred for
5 mimates. 391mg(0.99 mmol) of the compound prepared in: Preparation
28-2) 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 _magneéium sulfate, concentrated and subjected
tor column-'chiomatography(eluent: hexane/ethyl acetate=1/3, v/v) to give
205mg(d.33 mmol, Yield 33%) of the title compound.
| B NMR(CDCl) ¢ . 5.02(s, 2H), 6.75(s, 1H), 6.79(s, 1H), 6.86(t,
1H), 7.10-7.52(m, 23H), 77 1), 7.78(d, 1H), 7.89(, 1H)

- 44-4) 1-(1H-Im1dazol-4-yI)methyl—4-(naphtha1en— -yl)-3-(th10phen-2-yl)carbo-
nyl-lH-pyrrole _ : : . _

-190mg(0.304 mmol) of  the compound prepared in Example 44-3)
was " dissolved . in -a * solvent ~mixture . of trifluoroacetic  acid/dichloro-
-_ methane(O 5m2/0 Smf,) and the solution was smred at room temperature
for 2 hours: The orga:mc solvént was removed under reduced pressure.
The residue was dlsso]ved in lOm of ethyl acetate, washed with
saturated Na;COs - solution and water, dried over anhydrous magnesium
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. concentrated and subjected to column. chmmatography(eluent e

compound

1H), 7.11-7.34(m, 7H), 7.50-7.67(m, 3H), 783(d, lH)

FAB MS: 384(M+1)

Examples :45 to 72:

The compounds .represented in the following Tables 2-1

PCT/KR98/00377

' NMR(CDCL) 5 4.87(, 2H), 6.55(s, 1H) 672(s 1H), 6.88(t,

to 2-3
were obtained according to the . similar procedure as Example 44.
Table 2-1
— . _ FAB
COoM. |-
NO 'H NMR(CDChL) § MS
] . (M+1)
45 [485(s. 2D, 651(s, IH), 6.67(s, 1H), 7.06(s, 1H), 7.14(s, IH), . .
17.21-7.32(m, 7H), 7.61-7.74(m, 3H), 7.82(d, 1H) |
4 [195(G 28D, 6556, 18D, 6.76(s, 1H), 7.13-7.35(m, SH), 7.61- .
7.68(m, 4H), 7.91(d, 1H) | °
47' 4.92(s, 2H), 6.61(s, 1H), 6.70(s, 1H), 7.02(d, 2H), 7.17-7. 35(m 456
9H), 7.62(d, 1H), 7.70(d, 1H), 795(d, 1H)
g [P03G, 2H), 676(s, 1H), 685(s, 1H), 7.07(, 1H), 7:34-7. 54(m is6
OH), 7.72-7.7%(m, 3H), 7.94(d, 1H) - |
. 4o [FO06 2B, 6720, 1H), 6.77(s, 1H), 7.21-7.38(m, 11H) 762 4se
; \@, 1), 7.70(¢, 1H), 7.78(d, 1H)
_ g P3G 3E), 502, 28, 6.74-7.10(m, SH), 7. 17.7 SO(m SH), 202
7.65(d, 1H), 7.71(d, 1H), 7.86(d, 1H) _
"o |(CDCIHCD:OD) 205(s, 3H), 5096, 2, 6.34(s, '1H), '392
" 6.99-7.05(m, 8H), 7.23-7.36(m, 3H), 7.70(d, 1H), 7.86(d, 1H) .
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Table 2-2
o _ . [ FAB
. 'H NMR(CDCE) & MS |
a (M+1)

'52. 2.21(s, 3H), 4.92(s, 2H), 6.62(s, 1H), 6.83(s, 1H), 7.14-7.35(m, 392
) 8H), 7.61-7.73(m, 5H), 7.88(d, 1H) ' :

3.66(s, 3H), 5.04(s, 2H), 6.85(s, 1H), 6.82(d, 1H), 6.90(m, 1H),
53 17.12-7.17(m, 2H), 7.26-7.36(m, sH), 7.67(t, 1H), 7.74(d, 1H),| 408
- 193@d, 1H) '

ou [F756 35D, 5.026s 2H) 6.71(m, 3H), 6.80(t, 1H), 720735(m)| , o
6H), 7.60-7.75(m, 4H), 7.91(d, 1H)

o5 [+83(s 2H), 6.51(s, 1HD, 6.63(s, 1H), 685(m, 1H), "
" |7.03-7.29(m, 10H), 7.61-7.69(m, 2H), 7.83(d, 1H)

s [FO16 2H), 6.72(s, 1H), 6.77(s, 1H), 7.22-7.35(m, 11H), 7.61- az |
~ 17.80(m, 3H) o ' |

5y [482(s. 2H), 663G, 1), 6726, 1H), 7.02-7.24(m, 10H), 7.56- »

" 17.70(m, 3H) : '

sg [FO1G 2HD, 6.65(s, 1H), 6.77(m, 1H), 7.20-7.31(m, 7H), 396
7.61(m, 3H), 7.81(d, 1H) - _ '

59' 4.92(s, 2H), 6.45(m, 1H), 671(m ZH) 7.20- -7.32(m, SH), 7.63- | 414
7.77Gm, 3H) |

5.09(s, 2H), 6.80-7.20(m, 4H), 7.15-7.35(m, 4H), 7.40(d, 1H),
7.45-7.50(m, 3H), 7.60(m, 1H), 7.65(d, 1H), 7.75(d, 1H)

1.87(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, 1H), 7.71(d, 1H), 7.90(d, | 438
6 2.03(s, 3H), 2.74(m, 2H), 2.91(m, 2H), 5.00(s, 2H), 6.67(s, 45
. |IH), 7.02(d, 2H), 7.14-7.43(m, 11H), 7.72-7.89(m, 3H)

o3 [198(. 3H, 2.75(; 2H), 3.90(, 2H), 4.85(s, 2H), 6.60-6.72(m, sc8
" W4H), 7.11-745(m, OH), 7.68-7.82%m, 3H). . |

o4 [2:01(s SHD, 3.61(s, 2H); 4.98(s, 2H), 6.61(s, 2HD, 6.74(m, 2H), 438
 [7.10-7.48(m, 10H), 7.71-7.88(m, 3H) ..

60 . 403
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. Table 23 |
} coM' AR FAB
"th 'H NMR(CDCls) § : a MS

: ' ' - M+1)

o [492(s, 28D, 6.62(s, 1H), 6.70(s, 1H), 7.12-7.27(m, 14H), 7.53- ™
7.62(m, 4H), 781(d, 1H) - |

66 [F97(s, 2D, 687(d, 1H), 715-746(m, 15H), 7557.73Gm, 4H), | .,
7.86(m, 1H) _ -
5.10(s, 2H), 6.70(t, 2H), 6.80-6.95(m, 4H), 7.15(t, 1), |
67 [7.21-7.45(m, TH), 7.50(t, 1H), 7.60(d, 2H), 7.71(3, 1H), 7.75- | 470
7.80(m, 2H), 7.91(m, 1H)

63 3.82(s, 2H), 4.95(s, 2H), 6.57(s, 1H), 6.63(s, 1H), 6.92(d, 2H), | 468
7.04(d, 2H), 7.20-7.32(m, 10H), 7.51-7.68(m, 4H), 7.82(d, 1H) :
4.82(s, 2H), 6.41(s, 1H), 6.70(s, 1H), 6.95(s, 1H), 7.16-7.32(m,
69 [OH), 7.51(d, 1H), 7.59(d, 1H), 7.67(m, 3H), 7.90(d, 1H), 428
8.05(d, 1H)
2.38(s, 3H), 3.65(s, 3H), 4.91(s, 2H), 6.69(s, 1H), 697(d, lH) -
70 [7.00(t, 1H), 7.04(d, 1H), 7.10-7.16(m, 3H), 7.19(d, 1H), 7.34(s, | 395
|1H), 7.42(s, 1H), 7.57(d, 1H), 7.67(s, 2H)

0.61(t, 3H), 1.02(m, 2H), 1.25(m, 2H), 2.31(m, 1H), 2.47(m,

71 [1H), 5.05(s, 2H), 6.57(s, 1H), 6.63(s, 1H), 6.80(d, IH), 6.87(s, | 502
1H), 7.22-735(m, 7H), 7.61-7.72(m, 3H)
oy [371( 1H), 3.85(d, 1ED, 4.85(s, 2H), 6.61(s, 1H), 6.73(d, 1H), s36

[6.92-7.41(m, 14H), 7.62-7.73(m, 3H)

Exampie 73: Synthesis .of 1-[1,-(4—cyan6benzyl)-iH-imidazol-5—yl]ﬁlethyl-
4—(naphthalen-l-yl)-S'-(thiophenéz-yl)carbonyl—lH—pyrro_le(73)

~ 80mg(0.3 mmol) of the compound prepared in Preparauon 29-5)
-and 90mg(0.3 mmol) of the compound prepared mn Example 44-2) were
dissolved in 2py of dlmethylformamlde 36mg of sodmm hydride(60%)
was added thereto, and the mlxtu:re was stlrred for 2 homs The solvent -
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- was removed by distillation. under. redﬁced pressure .and the residue was

sub_}ectcd to coldmn chromatography(eiuent dichloromethane/methanol=

10/1, v/v) to gwe 83mg(0 17 mmol, Yield 56%) of the title compound.-
'H NMR(CDCl) §. 5.02(s, 2H), 5.08(s, 1H), 6.73(s, 1H), 6.85(s,
1H), 7.03( 1H), 7.32-745(m, 11H), 7.63(s, 1H), 7.75(d, 1H), 7.82(d4,
1H), 8.02 (d, iH)
FAB MS : 499 (M+1)

- Example 74 ] 77

The . compounds represented. in the following Table 3 were

obtained according to the similar _procedﬁrc as Example 73.

Table 3

coM FAB
NO 3 'H NMR(CDCl;) s MS
' | (M+1)

1y [482(s 2HD), 5.12(, 1H), 6.30(s, 1H), 6.41(s, 1H), 6.77-7.08(m, 49
12H), 7.31-7.46(m, 3H), 7.68(d, 1H) - :

=5 5.00(s, 2H), 5.05(s, 2H), 6.76(s, 1H), 6.82(s, 1H), 7.23-7.40(m, 493
12H), 7.63(d, 2H), 7.72(d, 1H), 7.90(d, 1H) '

L6 [5-02(s, ZH), 5.08(s, 2H), 6.65(s, 1H), 6.78(s, 1H), 6.98(t. 1H), o
7.23-742(m, 12H), 7.65-7.73(m, 3H), 7.82(d, 1)

. 5.03(s, 2H), 5.10(s, 2H), 6.78(s, 1H), 6.87(s, 1H), 7.32-7.45(m, 571
- |12H), 7.74(d, 3H), 7.81(d, 1H), 7.88(d, 1H) o

. Example 78: Synthws of 3-(4-ﬂuorobenzoyl)—1-(1-methyl-lH-—:mldazol-
4-yl)methyi-4-(naphthalen-1-yl)-1H-pyrrole(78) '

The title compound was obtained in a yield of 75% according to
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' the same procedure as Exémple 44-'3-) cxcept that 3-(4-ﬂuombenzoyl)-
| 4-(naphthalen-1-yl)- IH-pyfrole and the compound prepared in Preparatlon :
31-2) were used. - : S : )
'y NMR(CDCl) § 342(8 3H), 501(s 2H), 6.73(m, 3H), 7.11(s,
1H), 7.24-7.57(m, 8H), 7.67-7.75(m, 2H) '
FAB MS (M+1): 410

Example 79: Synthesis of 1-(1-methyl-1H-imidazol-4-yl)methyl-4-
(naphthalen-1-yl)-3-(4-phenoxybenzoyl)-1H-pyrroie(79)

The title compound was obtained in a yield of 70% according to
the same procedure as Example 44-3) except that 4-(naphthalen-1-yl)-
3-(4-phenoxybenzoyl)-1H-pyrrole  and the compound prepared in
Preparation 31-2) were used. ' '

'H NMR(CDCL) § 3.52(s, 3H), 5.12(s, 2H), 6.63(d, 2H), 6.76(d,
1H), 6.85(d, 2H), 7.12(t, 1H), 7.20(s, 1H), 728—7 40(m 7TH), 751(d, 2H),
7.68(d, 2H), 7.74(d, 1H), 7.83(d, 1H)

- FAB MS (M+1): 484

Example 80: Synthesis of (S)-1-(1H-imidazol-4-yl)methyi-3-[N-(1-
methexycarbonyl-3-methylthio)propyl]carbamoyl-4-(naphthalen-1-yl)-1H-
pyrrole(80) ' '

80-1) Ethyl 3-(naphtha1en-1-y1)acrylate _
22.4g(0.10 mol) of methylphosphonoacetate was dissolved in 500
m¢ Of tetrahydrofuran and 12.4g(1.1- mol) of potassium t-butoxide was
_slowly added therets, To this solution was slowly added 15.6g(0.10
mol) of - 1-naphtaldehyde - dissolved in 20pg of tetrahydrofuran and the
mixtore was stirred for 8 hours.  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 column uhromatography(elu**nt -

hexane/ethyl acetate=95/5, v/v) to give 20.3g(0.090 mol, Yield 90%) of
the title compound. , R :

'H NMR(CDCh) & 142(t 3H), 430(g 2H), 650(d, 1H),
740-7.60(m, 3H), 7.73(d, 1H), 7.82(m, 2H), 8.20(d, 1H), 8.50(d, 1H)

 80-2) 3-Ethoxycarbonyl-4-(naphthalen-1-yl)-1H-pyrrole |
500mg(1.89 mmol) of ethyl 3-(naphthalen-1-yDacrylate frepared in
Example 80-1) and 368mg(1.89 mmol) of tosylmethylisocyanide were
- dissolved in 10pg of tetrahydrofuran. - 255mg(2.27 mmol) of potassium
t-butoxide dissolved in tetrahydrofuran(10g¢) was slowly added thereto
and the mixture was refluxed for 30 minutes. 10pg 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 chloi_ide solution and dried over anhydrous
magnesium sulfate.  The solilent was removed under reduced pressure
-and the residue was subjected to column chromatography(chuent: ethyl .
acetate/hexane—l/S viv) to give 385mg(1.45 mmol, Yield 77%) of the
tltle compound.
'H NMR(CDCk) s- 086(t, 3H),_ 4. 02(q, 2H), 6.81(s, 1H),
: 7.48-7.61(m, 5H), 7.90-7.97(m, 3H), 8.92(s, 1H)

- 80-3) 3-Ethoxycarbonyl- -(1H-umdazol-4-yl)methyl-4—(naphﬂlalen- 1-yD)-1H- -

pyrrole . . . |
* The title 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 8042')', and Preparation 28-2).
'H NMR(CDCl) . § L.11(t; 3H), 4.20(q, 2H), 5.05(s, 2H), 6.78(s,
1H), 6.89(s, 1H), 7.38-7.49(m, 6H), 7.85-7.97(m, 3H)
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 804) 3-Hydroxycarbonyl-1-(1-imidazol-4-yDmethyl-t-(uaphthalen- 1-y)-1H
.pyrrole ' _ . . .
| 220mg(0.64 mmol) of the compound prepared in Example 80-3)
was dissolved in Spg of 50% ethanol,. .216mg(3.8 mmol) of potassium
."hydroxi'd'e' was added dropwise théreto, ‘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 dred over
aﬁhydrous sodium sulfate. The solvent therein was removed under
reduced pressure fo give 162mg(0.51 mmol, Yield 80%) of the title
compound.  This compound was directly used in the next reaction
without purification. | |

'H NMR(CD:OD + CDCk) § 5.0i(s, 2H), 6.82(s, 1H), 6.87(s,
1H), 7.42- 7.70(m, 7H), 7.82-7.89(m, 3H)

80-5) (S)-1-(1H-Imidazol-4-y1)meﬂ1y1—3-[N-(1-methoxycarbonyl-B-methylmio
ypropyljcarbamoyl-4-(naphthalen-1-yl)-1H-pyrrole |
200mg(0.60- mmol) of the compound -prepared in Example 80-4) - -
was dissolved in 2y of dimeﬂlylformarhide, and then 150m'g(0.78 mmol)
of EDC and 105pg(0.78 mmol) of HOBT were added thereto. The
resulting mixture was stired at 0C for 5 minutes. To the reaction
solution was added 120pg(0.60 mmol) of L-methionine methylester, which
was then stired at room temperature for 5 hours. The solvent was
 removed under reduced pressure and theén 'IOmp, of saturated NaHCOs
solution was added to the residue. Th.e' resulting solution was extracted
with" ethyl acetate, Washed 'with_ aquéous sodium chloride solution and
water, dried . over anhydrous sodium. sulfate and .concentrated.  The
residue was subject to column chromatography(eiuent: dichloromethane/
methanol=20/1, v/v) to give 104mg(0.225 mmol, Yield 37%) of the title

compound.
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H NMR(CDCE) ¢ - 1.21Gm, -1H), 155(m, SH) 1.80(s, 3H),
| 3.42(s, 3H), 4.43(m, IH) 50:(5 2H), 5.60(4, 1H), 6.71(s, 1H), 6.95(,
1H), 7.21-745(m, TH), 7.75-7. 87(m 3H) -
| FAB MS : 463 (M+1)

'Examp!é 81 Synthesis -of {S)-S-[N-(l-.hydroxycarbonyl-S-methylthiO) '
propyi]carbamoyl— -(1H-1m1dazol-4-vl)methyl-&(naphthaien-l-yl)—lH-pyr |
role(81)

70mg(0.15 mmol) of the compound prepared in. Example 80-5)
was dissolved in 2y of a solvent mixture of tetrahydrofuran/
methanol/water(3/2/1, v/v/v), 10mg(0.18 mmol) of lithium hydroxide was
added theré.to, and the mixture was stired 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. -

'H NMR(CDaOD + CDCk) 3 1.25(m, 1H), 1.49(m, 3H), 1.85(s,
3H), 441 (m, 1H), 5.11(s, 2H), 5.58(d, 1H), 6.70(s, 1H), 6.8%(s, 1H),

© 7.15-7.38(m, 7H), 7.76-7.81(m, 3H) . .. -

FAB MS : 449 (M+1)

~ Examples 82 to 98:

" The compounds. repfesented in the following Tables 4-1 and 4-2
were obtained according to the similar procedure as Example 80.
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“Table 4-1
oMl ) : L g | FAB
NO N o *H NMR(CDCL) & L MS
| (M+1)

g [02s 2H), 669(d, 2H), 6770, 1H), 6.92-7.18(m, S, 740
7.58(m, 6H), 7.757.87(m, 4H)

14.06(d, 2H), 5.01(s, 2H), 5.57(, 1H), 646(d, 1H), 6.71(s, IH),
83 |6.83(s, 1H), 6.92-7.05(m, 3H), 7.42-7.55(m, 7H), 7.74-7.81(m| 407
. | - .

lo45(rs, 2H), 122(brs, 4H), 2.95(rs, 2H), 3.37(brs, 2H),
84 15.04(s, 2H), 6.65(s, 1H), 6.92(s, 1H), 7.08(s, 1H), 7.31-7.45(m,| 385
6H), 7.72(d, 1H), 7.82(d, 1H), 8.12 (d, 1H)

2.32(brs, 2H), 2.22(brs, 2H),  3.23(brs, 2H), 3.65(brs, 2H),
85 15.06(s, 2H), 6.72(s, 1H), 6.95(s, 1H), 7.12(s, 1H), 7.31-| 387
7.48(m, 6H), 7.81(d, 1H), 7.85(d, 1H), 8.11(d, 1H)

[1.41(brs, 2H), 2.86-3.25(m, 6H), 4.97(s, 2H), 6.68(s, 1H),
86 16.85(s, 1H), 7.06(s, 1H), 7.21-7.35(m, 6H), 7.72(d, 1H), 7.78(d,| 403
1H), 7.95(d, 1H) '

g7 2.04(brs, 4H), 3.62(brs, 4H), 5.03(s, 2H), 6.91(d, 2H), 7.22- 135
7.48(m, 7H), 7.81-7.88(m, 2H), 8.02(m, 1H) 1
1.46(brs, 2H), 2.21(brs, 2H), 3.14(brs, 4H), 5.11(s, 2H), 6.88
88 |(s, 1H), 7.02(s, 1H), 7.11(s, 1H), 7.32-7.51(m, 5H), 762(s 386
1H), 7.72-7.80(m, 2H), 8.05(d, 1H)
(CDCl; + CD;OD) 2.05(s, 3H), 3.33(brs, SH), 5.13(s, 2H),
89 [6.90(s, 1H), 7.06(s, 1H), 7.21(s, 1H), 7.30-7.55(m, 4H), 7.64(s,| 400
' |IH), 7.81(s, 1H), 7.88(d, 1H), 8.06(d, 1H) _
2.62(brs, 2H), 3.15(brs, 2H), 3.86(brs, 1H), 4.35(brs, 1H),
90 [5.06(s, 2H), 6.83(s, 1H), 6.90(s, 1H), 7.15-7.60(m, 6H) 7.73(d,| 389
1H), 7.82(d, 1H), 8.06(d, 1H)
0.22(m, 1H), 0.63(m, 1H), 0.83(m, 1H), 1.24(m, 1H), 2.61(brs,
9-‘1 2H), 3.24(brs, 2H), 3.65(brs, 1H), 4.94(s, 2H), 6.71(s, 1H), 201
" 16.84(s, 1H), 6.94(s, 1H), 7.24-742(m, 6H), 7.62-7.70(m, 2H), _
17:94(d, 1H) :
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Table 4-2
COM. | - o FAB |
NO ' 'H NMR(CDCh) § - MS
‘ - | | (M+1)

- [1.37(brs, 2H), 1.96(brs, 2H), 3.52(brs, 4H), 5.21(s, 2H), 7.08(s,
92 [IH), 720(s, 1H), 737(s, 1H), 7.54(m, SH), 7.70(s, 1H),| 399
7.94(m, 2H), 8.23(d, 1H) o
- 2.12(brs, 2H), 3.02(brs, 2H), 4.98(s, 2H), 5.24(m, 1H), 6.82(s,
93 [IH), 7.03(s, 1H), 7.20-7.34(m, 6H), 7.62-7.71(m, 3H), 7.93(d,| 361
1H) |
2.24(brs, 2H), 3.04(brs, 4H), 3.11(s, 3H), 5.03(s, 2H), 6.77(,
94 |1H), 6.89(s, 1H), 7.14-7.31(m, 6H), 7.56-7.63(m, 3H), 7.87(d,| 375
2.51(m, 2H), 3.10(s, 3H), 3.21(m, 2H), 3.47(s, 3H), 5.05(s,|
95 [PH), 6.68(s, 1H), 7.05-7.48(m, 7H), 7.74-7.85(m, 2H), 8.09(d, 389
1H) _ . _
2.58-3.50(brs, 8H), 5.16(s, 2H), 6.98(d, 1H), 7.08(s, 1E),
96 [7.20-7.27(m, 2H), 7.47¢, TH), 7.67(s, 1H), 7.71(t, 1H), 8.08(d,| 388
1H), 8.15(d, 1H), 8.80(d, 1H) ' .
13.40(m, 4H), 3.70-4.45(brs, 8H), 3.11(s, 3H), 5.18(s, 2H),
97 |[6.98(d, 1H), 7.12(s, 1H), 7.17-7.22(m, 2H), 7.25(d, 1H), 7.30(d,| 413
~1H), 7.35(t, 1H), 7.62(d, 1H), 7.90(s, 1H) -
. {(CDsOD) 3.86(s, 2H), 4.83(s, 2H), 5.58(t, 1H), 6.37(d, 1H),
98 |6.52(s, 2H), 6.81(s, 1H), 7.05-7.35(m, 9H), 7.51(d, 1H), 7.54(d,| 432.
- |1ED), 7.58(d, 1H) -

Example. 99: Synthesis .of _ 1-_(1-h|ethyl-l_H-imidazal-S_g-yl)methyl-3-

: (morp_holi_n-4—yl_)carbonyl-4-_(napl_1_t_halen-l-yl)—l‘H-pyrrale(99)
Tb the compound :'prepared m Example 85 was introduced trityl
protecting group according to the s_ame procedure as Preparé.ﬁon '28-1),
.. and then the title compound was obtained in a yield of 55% by applying
the procedures described  in. Preparation 29-2) and 29-3) using
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'H NMR(CDCh) § 280-3.45(m, SH), 3.58(s, 3H), 5.19(s, 2H),

'675(&, 1H), 7.18(d, 1H), 7.21(s, 1H), 7.35(d, 1H), 7.40-7.50(m, 3H),
7.72(d, 1H), 8.03(d, 1H)
FAB MS : 401 (M+1)

Example 100: Synthesis of (S)-1 -[1.-'(4-cyanobenzyl)-1}'£i-imi.dézc[—s-y}]

methyl-3- [N-(l-methoxycarbonyl-3-methylthxo)propyi]carbamoyl—4-(napht

halen-1-yl)-1H-pyrrole(100)

100-1) 1-[1-(4-Cyancbenzyl)-1 H—mudazol-S-yhnethyﬂ—:-hydroxyca;bonyl-ti-

(naphthalen-1-yi)-1H-pyrrole
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).
'H NMR(CDCk + CDsOD) § 5.02(s, 2H), 5.10(s, 2H), 6.76(s,
1H), 7.07(m, 2H), 7.25-7.82(m, 12H)

“100-2) (S)-l-[1-(4-Cyanoben2y1)-lH-inﬁdazol-S-yl]methyl-B-[N-_('l-methoxy-
- carbonyl-3-methylthio)propyljcarbamoyl-4-(naphthalen-1-yl1)- 1H-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.

'H NMR(CDCh) ¢ 185(s, 3H), 2.04(m, 1H), 2.13(m, 1H),

2.42(t, 2H), 3.61(s, 3H),  4.83(m, IH), 5.02(s, 2H), 5.11(s, 2H), 6.63(s,
- 1H); 7.01(d, 2H), 7.13(d, 1H), 7.22-7.43(m, 7H), 7.65-7.92(m, 4H)
FAB MS : 578 (M+1) '

:'Exam;_i'le -101: Synthesis of (S)-1-{1-(4-cyanobenzyl)-1H-imidazol-5-yl]

methyl-s-[N-(l-hydrox-ycarbonyl-3-methylthio)propyl]carbamoyl-4—(napht '
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. halen-1-yD)-iH-pyrrole(101) . . . . __

Lithium salt of the tifle compound was obtained in a yield of
' 96% according to the similar procedure as Example 81 from the
compound prepared in Example 100-2) |

'H NMR(CDCls + CD30D) 5 182(s, 3H), 2.00(m, 1H), 2. 11(m
IH), 2.36(t, 2H), 4.82(m, 1H), 4.8%(s, 2H), 5.02(s, 2H), 6.49%(s, 1H),

. 6.88(d, 2H), 7.11(d, 1H), 7.17-7.32(m, 7H), 7.62-7.83(m, 4H)

FAB MS : 564(M+1) -
. Examples 102 and 103:

“The compounds represented . in the following Table 5 were

- obtained according to the similar procedure as Examples 100 and 101.

- Table 5

J FAB
| (M+1)

COM.
NO. |

(CDCL) 0.67(d, 3H), 0.78(d, 3H), 0.82(m, 1H), 0.90(m, 1H),
o 1.10{m, 1H), 3.52(s, 3H), 432(m, 1H), 5.02(, 2, 5176,
| 5 2D, 6.72(s, 1HD), 6.83(s, 1H), 7.23-7.34(m, .3H), 7.41-7.92(m,|
10H) "
~|ccDCl; + CDiOD) 062(d 3H), 0.71(d, 3H), 0.79(m, 1H),
' ]'03-" 0.88(m, 1H), 0.98(m, 1H), 4.12(m, 1H), 4.97(s, 2H), 5.08(s, "
7 [2H), 6.77(s, 1H); 6:82(s, 1H), 7.14-7.30(m,; 4H), 7.38-7.84(m,
oH) . L

¥

. Examples 104 and 105:

The ' compounds. - represented in the following Table 6 were’

obtained according to the similar procedure as Example 101.
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- Table 6 -
[ oom FAB
NO ) - '"H NMR (CDChL) ¢ . MS
' - (M+1)

- [1.95(brs, 2H), 2.33(brs, 1H), 2.95(brs, SH), 4.93(s, 2H), 5.05
104 |(s, 2H), 6.62(s, 1H), 7.05(s, 1H), 7.11(d, 2H), 7.28(m, 2H),| 502
7.51(m, 3H), 7.63(m, 3H), 7.81-7.88(m, 2H), 7.95(d, 1H)
1.12(brs, 2H), 1.88(brs, 2H), 1.90(s, 3H), 2.95(brs, 2H), 3.34
(brs, 2H), 4.97(s, 2H), 5.07(s, 2H), 6.60(s, 1H), 7.02(s, 1H),
7.10(d, 2H), 7.29(m, 2H), 7.46(m, 3H), 7.60(m, 3H), 7.80(d,
1H), 7.85(d, 1H), 7.97(d, 1H)

105 515

Example 106: Synthesis of 1-[2-(1H-imidazol-1-yl)ethyl}-3-(morpholin-4-
yl)carbonyl-4-(naphthalen-1-y1)-1H-pyrrole(106) |

106-1) 2-(1H-Imidazol-1-yl)ethyl p-tosylate
0.24g(2.41 mmol) of 2-(1H-imidazo}-1-yl)ethanol and 0.55g(2.88
- mmol) of tosylchloride were dissolved in 20p¢ of dichloromethane, 0.67
m{ of triethylamine was slowly added thereto at 07C, and the mixture
was stired at room temperature for 4 hours. The organic solvent was
rembved under reduced .pressur_e._ The residue was dissolved in 10y of
ethyl acetate, washed sequencially with IN hydrochloric acid solution,
satm'ated sodium bicarbonate solution and aqueous sodium chloride
-solution, -dried over anhydrous_'m_agnesium sulfate and then concentrated. -
The residue was subjected to column ch__romatdgr’aphy(eluent:
dichloromethane/methanol=20/1, v/v):- to give 0.30g(1.13 mmol, Yield
47%) of the title compound. o .
" 'H NMR(CDCk) § 242(s, 3H), 4.17-4.28(m; 4H), 6.88(s, LH),
6.99(5,' 1H), 7.29(d, 2H), 7.45(s, -IH), 7.64(d, 2H)
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L 106-2) 3—Hydroxycarbonyl-‘»—ﬁaphﬂmen- ~yl)-1H-pyrrole
: The - title compm..nd was . obtained in a y1eld of 80% by
hydrolyzing' the compound prepared in Example 80-2) according to the
same procedure as Example 80-4). |
'H NMR (CDCls + CDiOD) § 7.12(m, 3H), 7.20-7.31(m, 3H),
7.50(d, 1H), 7.68(d, 1H), 7.76(d, 1H) -

106-3) '3-(Morpholin—4~y1)c,arbonyl-4-(naphthalen-l-yl)-lH-pyrrole
~ The tifle compound ‘was obtained in a yield of 99% according to
- the same .procedufe as Example 80-5) from the compound prepared in
Example 106-2) and morpholine. _
- "M NMR (CDCl) § 2.68-3.62(brs, 8H), 6.88(s, 1H), 7.20(s, 1H),
7.30-7.62(m, 4H), 7.78(d, 1H),7.85(d, 1H), 8.08(d, 1H), 10.34(s, 1H)

106-4) 1-[2-(1.H-Imjdazol- 1-yl)ethyl}-3-(morpholin-4-yI)carbonyl-4-(naphtha-
len-l-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 td the same procedure as Example 44-3).

- 'H NMR (CDCk) & 2.20-3.72(brs, 12H), 7.20(s, 1H),

7.40-7.55(m, 8H), 7.82(d, 1H), 7.88(d, 1H), 8.05(d, 1H)

FAB MS : 401 (M+1) |

Example 107: Synthesis 6f (S)—'l_-[3-(1H—imidazol-4—yl)propyl]-3-[N-(l
-methoxycarbonyl-3-methylthio)propyljcarbamoyl-4-(naphthalen-1-yl)-1H
-pyrrole(107)

107-1) 3-Ethoxycarbonyl-4-(naphthalen-1-yl)-1-[3-(1-trityl- 1H-imidazol-4-y1)
allyl]-1H-pyrrole |
The title compound was -obtained in a yield of 85% by reacting
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- the compound prepared in_"Example 80-2) with the compound prepared in - - -

Preparation 30-4) according to the same procedure as Example 44-3).
'H NMR (CDChL) 5 '0.82(t, 3H), 3.95(q, 2H), 4.67(s, 2H),
6.23(d, 1H), 6.47(m, 1H), 6.63(s, 1H), 7.02(s, 1H), 7.25-7.81(m, 24H)

107-2) 3-Ethoxycarbonyl-4-(naphthalen-1-y1)-1-[3-(1-trityl-1H-imidazol-4-y1)
propyl]-1H-pyrrole o : | '
| 3'00mg(0.49 mmol) of the compound prepared in Example 107-1)
was dissolved in 2pg of methanol, catalytic amount of Pd/C was added
lthereto, ~ 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 columm chromaiography(eluent; dichloromethane/methanol=98/2,
viv) to givé 246mg(0.40 mmol, Yield 82%) of the title compound.
'H NMR (CDClL) § 0.92(t, 3H), 2.22(m, 2H), 2.73(t 2H),
4.01(m, 4H), 6.70(s, 1H), 6.82(s, 1H), 7.32-7.73(m, 21H), 7.91(m, 3H)

107-3) (S)-1-[3-(1H-Imidazol-4-yl)propyl]-3-[N-(1-methoxycarbonyl-3-meth-
ylthio)propyljcarbamoyl-4-(naphthalen-1-y1)-1H-pyrrole

~ The compound prepared in Example 107-2) was treated according
to the procedures of Example 44-4) and 80-4) to eiiminate the trityl
group and hydrolyze. Then, the product thus obtained was reacted with
(L)-methionine methylester according to ‘the same procedure as Example
80-5) to give the tifle compound in a vield of 29%.

'H NMR (CDCh) § 1.65(m, 2H), 1.90(s, 3H), 2.12(m, 2H),
2.31(m, 2H), 2.73(m, 2H), 3.54(s, 3H), 4.02(ni, 2H), 4.56(m, 1H), 5.77(d,
1H), 6.72(s, 1H), 6.90(s, 1H), 7.42-7.67(m, 7H), 7.82-8.01(m, 5H)

FAB MS : 491(M+1) =

"-Ex'ample '108: Synthesis 6f (S)-3-[N~(1-hydroxycarbonyl-3-methylthio)



WO 99/28315 ' L PCT/KR98/00377

131.

pmpyﬂcar&amcy}-l [2-(1H—zmxdazol-:t-yl)propyd 4—(naphthalen—i-vi)—1H-- :
py rroie(IGB} '

‘The title compound was obtained in a yield lof 95% according to
the same procedu':e as Example 81 except that the compound prepared in
Example 107-3) was used. _ : : :

| 'H NMR (CDChk) 5 157(m 2H), 1.88(s, 3H), ZGS(m 2H)
2.29(m, 2H), 2.77(m, 2H), 4.12(m, 2H), 4.49(m, 1H), 5.69(d, 1H), 6.77(s,
1H), 6.92(s, 1H), 7.34-7.58(m, 7H), 7.80-7.89(m, 5H)

FAB MS : 477(M+1)

Example 109; Synthesis of 1-[3-(1H-imidazol-4-yl)propyl]-3-(morpholin-
.4-yl)carbonyl-4—(naphthalen-l.—yl)-lH—pyrrole(l09)

- The tile compound was obtained in a yield of 42% according to
the same procedure as Example 107-3) except that morpholine was used
to the compound prepared in Example 107-2).

g NMR (CDCk) § 2.16(m, 2H), 2.35(bss, 2H), 2.63(m, 2H),
2.80-3.50(brs, 6H), 3.54(s, 3H), 3.96(m, 2H), 6.74(d, 1H), 6.76(s, 1H),
70%s, 1H), 733(, 1H), 7.36-7.50(m, 4H), 7.76(d, 1H), 7.84(d, 1H),
8.08(d, 1H) - ' .
FAB MS : 415(M+1)

Example 110: -Synthesis of . 1-[1-(4-cyanobenzyl)-1H-imidazol-5-yl]
methyl-3—[N-(2-methoxyethyl)-N—methyl]carbamoyl-4—(naphthalen -1-yl)-1
- H-pyrrole(110)

- 110-1) 3.-[N-(2-Methoxyethy1)-.N-meﬂ1y1]carba:noylA—(naphﬂlalen;l-yl)—lH-
pyirole -
-100pg(0.42 mmol) of the compound prepared in .Example 106-2)
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" and 38pg{0.4 ‘mmol) "of 'N-(Z-inétho:fyethyl)-N4mEﬁzy1a:nine were reacted
~ according to the similar procedure as Example 80- 5) to g1ve 110p(0.35
“mmol, Yield 85%) of the title compound. :
~!H NMR (CDCly) & 221(s, 3H), 2.64(brs, 1H), 2.75(brs, 1H),
3.02(5', 3H), 3.13(brs, 1H), 3.32(brs, 1H), 6.72(s, 1H), 7.05(m, 2H),
“7.21(m, 2H), 7.54(m, 1H), 7.78(m, 2H), 8.04(d, 1H), 8.78(brs, 1H)

110-2) 1-{1-4-Cyanobenzyl)-1H-imidazol-5-yljmethyl-3-[N-(2-mefhoxyethyT)
-N-methyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole

98mg(0.32 mmol) of the compdund prepared in Example 110-1)
and 85pg(0.32 mmol) of the compound prepared in Preparation 29-5)
were reacted according to the similar procedure as Example 44-3) to
give 115pg(0.23 mmol, Yield 72%) -of the title compound.

'H NMR (CDCL) § 241(s, 3H), 2.75(brs, 2H), 3.07(s, 3H),
3.17(brs, 1H), 3.32(brs, 1H), 4.91(s, 2H), 5.11(s, 2H), 6.71(s, 1H), 7.05(s,
1H), 7.17(d, 1H), 7.40-7.68(m, SH), 7.78(d, 1H), 7.88(d, 1H), 8.06(d,
1H) '

FAB MS + 504 (M+1)

Example 111: Synthesis of 1- [l-(4-bromobenzy‘l)-1H-imid&ol—S—yi]-'
- methyl-3-[N-(2-methoxyethyl)-N-m ethyl]carbamoyl-4—(naphthalen-1-yl)-1
H—pyrrole(lll)

- 105pg(029 mmol) of the compound prepared in Example 110-1)
~ and 78pg(0.29 mmol) of the compound prepared in - Preparation 32-2)
were" reacted according to the  similar procedure  as Example 44~3) to
- give 121pg(0.21 mmol, Yield 75%) of the title compound.
" ')H NMR (CDCk) § 237(s, 3H), 2.72(brs, 2H), 3.04(s, 3H),
- 3.15(brs, 1H), 3.31(brs, 1H), 4.95(s, 2H), 5.10(s, 2H), 6.67(s, 1H), 7.11(s,
1H), 7.23-7.65(m, 10H), 7.81(d, 1H), 7.89(d, 1H), 8.02(d, 1H)
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- FAB MS: 557 (M+1)

. Example - 112: Synthesis of - 1-[I-(4-bromobenzyl)-1H-imidazol-5-yl]
methyl-3-(morpholin-4-ylcarbonyl-4-(naphthalen-1-yI)- 1H-pyrrole(112)

- 100g(0.33 mmol) of ihe, compoﬁnd prepared in Example 106-3)
and. 105pg(0.33 mmol) of the compound prepared in Preparation 32-2)
were reacted according to. the similar procedure as Example 44-3) to
give 130pg(0.23 mmol, Yield 71%) of the title compound.

'H NMR (CDCls) & 2.04(brs, 2H), 2.25(brs, 1H), 3.03(brs, SH),
4.93(s, 2H), 5.07(s, 2H), 6.62(s, 1H), 7.10(m, 3H), 7.29(m, 2H), 7.41(m,
3H), 7.60(m, 3H), 7.81(d, 1H), 7.8%(d, 1H), 8.01(d, 1H)

FAB MS : 555 (M+1)

Example 113: Synthesis' of 1-’[1-(4-cyanobenzyl)-1]5[—imidazol-S-yl] '
methyl-3-(morpholin-4—yl)thiocarbunyl-4-(naphthalen-l-yl)-lH-pyrrole '
(113) '

20mg(0;04 mmol) of the compound prepared in Example 104 and
18pg of 2,4fbis(phenylthio)-1,3fditbja-2,4~diphosphatan-2,4-disulﬁde were
dissolved in 1pp of -tetrahydfdﬁlran, and. the mixture was stitred at room
temperature for 3 hours. . To the teaction solution was added 2pg of
saturated sodium bicarbonate solution. .- The resulting mixture was
extracted -with ethyl acetate and -dried over anhydrous sodium sulféte.
- The organic solvent was.removed under reduced pressure and the residue
was subjected to column -chmmatography(eluent: dichloromethane/methanol
=9/1, v/v) to give 9yg(0,017 mmol, - Yield 43%). of the title compound. .
'H NMR (CDCh): ¢ 188(brs, 2H),. 2.64(brs, 6H), 4.86(s, 2H),
- 5.01(s, 2H), 6.67(s, 1H), 7.14(m; 3H), -7.26-7.58(m, 8H), 7.81(m, 2H), .
8.03(d, 1H) :
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FAB MS : 518 (M+1)

Example 114: Synthesis of 3-[N-(2-methoxyethyl)-N-methyl]carbamoyl
-1-(1-methyi-lH—imidazol-S-y!)me‘thyl#-(riaphthalen-l-yi)—lH—pyrroie(l14) '

114-1) 4-(Naphthalen-1-y1)-1H-pyrrole-3-catboxylic acid
2.64g(10 mmol) of the compound prepared in Ex-ample 80-2) was
dissolved in 50pg¢ of 50% ethanol, 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 fo obtain 1.62g(8.1 mmol, Yield
81%) of the tifle comound.  The product thus obtained was directly
used in the next reaction without purification.
g NMR(CDCL) s 6.60(s, 1H), 7.32-7.49(m, 5H), 7.54(s, 1H),
7.84(m, 2H), 9.92(s, 1H) o
FAB (M+H): 236

114-2) - 3-[N-(2-Methoxyethyl)-N-methyljcarbamoyl-4-(naphthalen-1-y1)<1H-
pymole - |

234pg(1 mmol) of the compound prepared in Example 114-1) was -
dissolved in 2p¢ of dimethylformamide, and then 230mg(1.2. mmol) of
EDC, 101gg(] mmol) of triethylamine and 162yg(1.2 mmol) of HOBT
were added thereto. The resulting mixture was stired at 0T for 5
minutes. To the reaction solution was added 124pg(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 and then 10y of saturated potassium’ carbonate solution
was added to the residue. The resulting solution was extracted with 20
ml of ethyl acefate,‘ washed with lomﬁ of IN aqueous hydrbchloric acid
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solution, washed with. aqueous .sodium chloride solution and water, dded .= ... . . .

over anhydrous sodmm suhate and conccntrated to ng\, 245mg(0 8 'nmol) R

of the ftitle compound
'"H NMR(CDCkL) § 246(s 2H) 2. 80-3 40(m 7H), 3 40(s 1H),
- 6.80(s, 1H), 7.00(s, 1H), 7.42(m, 4H), 7.73(d, .1H), 7.81(d, 1H), 8.17(d,
1H), 10.66 (s, 1H) . |
‘FAB (M+H): 309

114—3) I-(I-Methyl- H—nmdazol—S-yl)me&lyl-S [N (Z-methoxyethyl)-N-meth-
yljcarbamoyl-4-(naphthalen-1-yI)-1H-pyrrole _

- 618pg(2.0 mmol) of the .compound prepared in Example 114‘—-2)
was dissolved in 10p¢ of dimethylformamide, 264pg(6.6 mmol) of
-sodium hydride(60%) was added thereto at 0C and .then the mixture was
stirred for 5 minutes. To the mixture was added 367pg(2.2 mmol) of
5-chloromethyl-1-methylimidazole hydrochloride and the whole mixture
was stired at room temperature for 5 hours. The solvent was removed
by distillation under reduced pressure and 10pp of water was added to
the residue. The mixture was then extréc_ted twice with 20py of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
to si]ica gel column chrbmatography(elﬁent' dichloromethane/methanol=
90/10, v/v) to obtain 644p.(Yield 80%) of the title compound.

'H NMR(CDCk) § 242(s, 2H), 2.71(m, 1H), 3.10(brs, 6H)
3.30(brs, 1H), 3.50(s, 3H), 509(s 2H) 6.70(s, . 1H), 7.05(s, 1H), 7.15(s,
1H), 7.30-7.49 (m, 4H), 7.72(4, lH) 784(d, 2H) 8.08(d, 1H)

FAB (M+H): 403
Example 115: Synthesis of 1-(1-isobutyl-1H-imidazol-5-ymethyl-3-[N-
_ (2-methoxyethyl)—.N—,methyl];:arbamo}rl_—_‘_t-(naphthalen-l-yl)-lH-pyrrole o
. .(115).
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e 618)5¢(2:0° mmol)of “the compound -prepared in Example 114-2)
was _dissolved in 10y of dimethylformamide, 264pg(6.6 mmol) of
sodium hydride(60%) was added thereto .at 0°C, and the mixture was
stired for 5 minutes.  459pg(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-._ 10y of water was added to the residue.
The resulting mixture was extracted twice with 20y of éthyl acetate,

" dried over anhydrous sodium sulfate, concentrated and subjected to silica
gel column 'chromatography(eluent: dich_lommethane/methanol=90/10,.' viv)
to obtain 667yg(Yield 75%) of the title compound.

'H NMR(CDCL) s 090(d, 6H), 1.75(m, 1H), 2.41(brs, 2H),
2.72(brs, 1H), 3.01(brs, 6H), 3.32(brs, 1H), 3.62(d, 2H), 5.13(s, 2H),
6.72(s, 1H), 7.09(s, 1H), 7.19(s, 1H), 7.30-7.49(m, 4H), 7.78(d, 1H,
7.84(d, 2H), 8.08 d, 1H)

FAB (M+H): 445

~Example - -116: - Synthesis - of - 1-(1-cyclohexylmethyl-1H-imidazol
' ~ -S-yDmethyl-3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-4-(naphthalen-1-
yl)-1H-pyrrole (116)

6181g(2.0 mmol) of the compound prepared in Example 114-2)
-was dissolved in 10pg of dimethylformamide, 264p(6.6 mmol) of
sodium hydride(60%) was added thereto at 0T, and the mixture was
- stired for 5 minutes.  647pg(2.2 mmol) of the -cdmpoun‘d prepared in
.Prepé.raﬁon 34-2) was added to the niixture, which was then stirred at
room - temperature for 5 hours. - The solvent was removed by distillation
under reduced pressure and 10pg of water was added to the residue.
The resulting mixture was extracted twice with 20y of ethyl acetate,
"dried over anhydrous sodium sulfate-,‘ concentrated and subjected to silica
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- -gel- column- chromatography(eluent: dichloromethane/methanol=90/10, v/v)
. to obtam 726mg(Y1eld 75%). of the title compound.

'H NMR(CDCL) -5 0.87(m, 2H), L12(m, 3H), 130(bss, 1H),
1.40-1.80(m, SH), 2.41(brs, 2H), 2.72(brs, 1H), 3.01(brs, 6H), 3.32(brs,
1H), 3.63(d, 2H), 5.09(s, 2H), 6.72(s, 1H), 7.09(s 1H), 7.19(s, 1H),
7.25(s, 1H), 7.30-7.49 (m, 3H), 7.78(d, 1H), 7.83(d, 2H), 8.08(d, 1H)

. FAB (M+H): 485

- Example 117: Syntheéis of 3-[N-(2—methoxyethyl)-N-methyi]carbamoyi—
4-(naphthzlen-1-yl)}-1-(1-pentyl-1H-imidazol-5-yl)methyl-1H-pyrrele (117)

618yg(2.0 mmo]) of the compound prepared in Example 114-2)
was dissolved in 10pg of dimethylformamide, 2641z(6.6 mmol) of
sodium hydride(60%) was added thereto at 07, and the mixture was
stimed for 5 minutes.  429pg(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 10y of water was added to the residue.
The resulting mixture was extracted twiée with 20ps of ethyl acetate,

. dried over anhydrous sodium sulfate concentrated and subjected to sﬂxca

gel column chromatography(eluent dlchloromeﬂlane/meﬂmnol—QO/lO viv)
to obtain 714pg(Yield 78%) of the title compound.

'H NMR(CDCh) § 090(t 3H), 1.08(brs, 2H), 130(m, 2H),
1.45(m, 2H), 2.41(brs, 2H), 2.’=7_2_(brs_,' 1H), 3.01(brs, 6H), 3.32(brs, 1H),
3.63(t, 2H), 5.09 (s,. 2H), 6.72(s,. 1H); 7.09(s, 1H), 7.19(s, IH), 7.25(s,
1H); 7.30-7.49(m, 3H), 778(d, 1H), 7.83(d, 2H), 8.08(d, 1H)

FAB (M+H): 459

Example 118: Synth.esis- ‘of 3-[N~(2-methoxyethyl)-N-methyl}carbamoyl-
- 4-(naphthalen-1-yl)-1-(1-octyl-1H-imidazol-5-yl)methyl-1H-pyrrole(l 18)
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6183g(20 mmal) of the compoud prepered in Example 114-2)
was dissolved m 10pg of dimethylfdrmamide,. 264pg(6.6 mmol). of -
sodium hydride(60%) was added thereto at 0T, and the mixture was.
stirred for 5 minutes.  508pg(2.2 mmol) of the compound prepared in
Preparation 36-2) was added to the mixture, which was then stired at
room temperature for 5 hours. The solvent was removed by distillation
under reduced pressure and 10pg of water was added to the residue.
The resulting mixture was extracted twice with 20pg of ethyl acetate,

- dried over anhydrous sodium sulfate, concentrated and subjected to silica
gel. column chfomatography(eluent: dichloromethane/methancl=90/10, v/v)
to obtain 760mg(Yield 76%) of the tifle compound. |

'H NMR(CDCl) § 0.87(t, 3H), 1.17(brs, 2H), 1.30(brs, -10H),
1.44(m, 2H), 2.41(brs, 2H), 2.72(brs, 1H), 3.01(brs, 6H), 3.32(brs, 1H),
3.62(t, 2H), 5.09(s, 2H), 6.72(s, 1H), 7.09(s, 1H), 7.19(s, 1H), 7.25(s,
1H), 7.30-7.49 (m, 3H), 7.78(d, 1H), 7.83(d, 2H), 8.08(d, 1H)

FAB (M+H): 501 |

- Example 119: Synthesis of -1-(1-decyl-1H-imidazol-5-yl)methyl-3-
[N-(2-methoxyethyl)-N-methyl}carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole
19 - B I

618pg(2.0 mmol) of the compound prepared in Example 114-2)
was dissolved in 10pg of 'Meﬂlylformamide, 264pg(6.6 mmol) of
sodium = hydride(60%) was added thereto at 0T, and the mixture was
stirréd for 5 minutes.  567pg(2.2 mmol) of the compound prepared in
Preparation 37-2) was added to the mixture, which was then stirred at
room temperature for 5 hours. 'I‘he' solvent was removed by distillation
under reduced pressure and 10py of water was added to the residue.
The resulting mixture was extracted twice with 20pme of ethyl acetate,
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- dnea over anhydrous scdium. suhate concentrated . and subjeuted to silica--- - - e

gel column chromatography(eluent dzclﬂoromethane/methanol 90/ 10 v/v):_m__ “
to obtain 667mg(Y1eld 75%) of the title compound. o _

'"H NMR(CDCL) 5 0.87(t 3H), 1.17(brs, 2H), 1.30(brs, 14H),
1.44(m, 2H), 2:41(brs, 2H), 2.72(brs, 1H), 3.01(brs, 6H), 3.32(brs, - 1H),
3.62(t, 2H), 5.09(s, 2H), 6.72(s, 1H), 7.09(s, 1H), 7.19(s, 1H), 7.25(s,
1H), 7.30-7.49 (m, 3H),-7.78(d,— 1H), 7.83(d, 2H), 8.08(d, 1H)

FAB (M+H): 529

Example 120: Synthesis of 3-[N-(2-methoxyethyl)-N-methyljcarbamoyi-
' 1-[1-(3—methylbutyl)—IH-imidazo!—s-yi]mefhyl-é-(naphthalen-l-yl)-lH— |
pyrrole(120)

618yg(2.0 mmol) of  the. compound prepared in Example 114-2)
was dissolved in " 10p¢ of dimethylformamide, 264pg(6.6 mmol) of
sodium hydride(60%) was added thereto at 07, and the mixture was
~ stired for 5 minutes. | 429pg(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 distill_aﬁbn
under reduced pressure and 10p¢ of water was added to the residue. .
The resulting mixture was extracted twice with 20y of ethyl acefate,
dried over anhydrous sodium sulfate, concentrated and subjected to silica
gel collumn' chromatography(eluent: dichloromeﬂ1ané/meﬂ1anol=90/] 0, viv)
to obtain 667yg(Yield 75%) of the title compound.
'H NMR(CDCL) & O9l(d, 6H), 1.31(g, 2H), 1L.67(m, 1H),
- 241(brs 2H), 2.72(brs, 1H), 301(brs 6H) 3.32(brs, 1H), 3.62(t, 2H),
- 5.09(s, 2H), 6.72 (s, 1H), 7.09(s,. lH), 7.19(s, 1H), 7.25(s, 1H), .
7.30-7.49(m, 3H), 7.78(d, 1H), 7.83(d, 2H), 8.08(d, 1H)
FAB (M-+H): 459
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' Example 121 Synthesxs “of - 1—[1—(2-methuxvethyi)—lH—zmxdazoi~5-yij
B methyi-3-[N-(Z-methoxyethyl)—N—me‘:hyl]carbamoyz—4-maphthalen—1-y§)—
IH-p)rroie (121} :

-618mg(2.0 mmol) of the c’om;idu_nd prepared in Example 114-2)
was dissolved in 10pg  of ~dimethylformamide, 264pg(6.6 mmol) of
sodium - hydride(60%) was added thereto at 0T, and the mixture was
stirred for 5 minutes. '429mg(2.l2 ‘mmol) of the compound prepared in
Preparation 39-2) 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 10py of water was added to the residue.
The resulting mixture was extracted twice with 20 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 667yg(Yield 75%) of fhe tile compound.

'H NMR(CDCL) § 241(brs, 2H), 2.72(brs, 1H), 3.01(brs, GH),
3.32(brs, 1H), 3.37(s, 3H), 3.45(t, 2H), 3.63(t 2H), 5.09(s, 2H), 6.72(s,
1H), 7.09 (s, - 1H), 7.19(s, 1H),- 7.25(s, 1H), 7.30-7.49(m, 3H), 7.78(d,
1H), 7.83(d, 2H), 8.08(d, 1H) | | |

‘FAB (M+H): 447

Example 122: Synthesis of 3-[N-(2-methoxyethyl)-N-inethyljcarbamoyl-
1- [1—(3-methoxypropy!)—1H-xmldazol-s-yl]methyl-4—(naphthalen- -yl)-1H-
pyrrole (122) '

' 61smg(z 0 mmol) of the compound prepared in Example 114-2)

. was. dissolved in 10py of dlmethylfomamde 264mg(6 6 mmol) of
sodium hydride(60%) was added .thereto at 0(, and the mixture was
 stirred for 5 minutes. 459pg(2.2 mmol) of the compound prepared in
 Preparation 40-2) was added to the mixture, which was then stired at
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:-room temperature for. 5 ‘hours... The soivent was removed by distillation
under reduced pr..ssure -and 10py of water was added to the residue.
| _.The resultmg mlxture was extracted twice ‘with 20py of ethyl acetate,
dried over anhyd:ous_ sodmm_ sulfate, concentrated and subjected to silica
- gel column -chromatogra;)_hy(elu_ent:_ dichloromethane/methanol=90/10, v/v)
to obtain 683pg(Yield 70%) of the title compound. |
'H NMR(CDCk) 5 L171(m, 2H), 241(brs, 2H), 2.72(brs, 1H),
3.01(brs, 6H), 3.31(s, 3H), 3.32(brs, 1H), 3.48(t, 2H), 3.63(t, 2H), 5.09(s,
2H), 672 (s, 1H), 709, IH), 7.19(s, 1H), 7.25(s, 1H), 7.30-7.49(m,
3H), 7.78(d, 1H), 7.83(d, 2H), 8.08(d, lH)
FAB (M+H): 461

- Example 123: Synthesis of 1-[1-(3-ethoxypropyl)-lH-imidazol-S-yl]
methyl-3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen—1-yl)-
1H-pyrrole (123)

61853g(2.0 mmol) of the .compound prepared in Example 114-2)
was . dissolved .in. 10pg . of dimethylformamide, 2643(6.6 mmol) of
* sodium hydride(60%) was added thereto at O, and the mixture was
stired for 5 minutes. . . ,459mg(2-2 -mmol) _of the compound prepared in
Preparation 41-2) was added t_b-. the mixture, which wa_s' then stirred at
room temperature for 5 hours.  The solvent was removed by distillation
_under reduced pressmé ‘and 10p¢ of water was added to the residue. -
The resulting mixture was extracted twice with 20py of ethyl acetate,
- dried over _a:_lhyd.rous sodium_. su]fate.,_____cpm_;_entratec:l and subjected to silica
--. gel scolumn tho_m_atographji(glugnt:_ dichloromethane/methanol=90/10, v/v)
to obtain 712ng(Yicld 71%) of the file compound.
'H NMR(CDCk) 5 120(t 3H), 170(m, 2H), 241(brs, 2H),
+ 2.72(brs, .1H), 3.01(brs, 6H), 3.32(brs, 1H), 3.50(m, 4H), 3.63(t, 2H),
509(s, 2H), 672(s, - 1H), . 7.09(s, 1H), 7.19(s, 1H), 7.25(s, 1H),
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©7.30-7.49(m, 3H), 7.78(d, 1H), 7.83(d, 2H), 8.08(d, 1H)
FAB (M+H): 475 -

‘Example 124: Synthesis of 1-[1-(3-isopropoxypropyl)-1H-imidazel-5-yi]
methyl—3-{N—(2-methoxyethy!)—N—methyl]carbamoyn-‘t-(naphthalen -1-yl)-
1H-pyrrole (124) ' '

~ 618pg(2.0 mmol) of the compound prepared in Example 114-2)
was dissolved in 10pg of dimethylformamide, 264pg(6.6 mmol) of
sodium hydnde(GO%) was added thereto at 0, and the mixture was
stired 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
Iroo_m temperature for 5 hours.  The solvent was removed by distillation
under reduced pressure and 10pg of water was added to the residue,
The resulting mixture was extracted twice with 20pg 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 751pg(Yield 73%) of the title compound. ' .
'H NMR(CDCL) § 116(d, 6H), 1.70(m, 2H), 24i(brs, 2H),
2.72(brs, 1H), 3.01(brs, 6H), 3.32(brs, 1H), 3.45-3.55(m, 3H), 3.63( 2H),
509G, 2H), 6.72s, 1H), 7.09s, 1H), 7.19(s, 1H), 7.25(, IH),
7.30-7.49(m, 3H), 7.78 (4, 1H), 7.83(d, 2H), 808(d, 1H)
' FAB (M+H): 489

Example 125: Synthesis of - 1-[1-(4-bromobenzyl)-1H-imidazol-5-yl]
methyl—3-[4—méthylpiperazin—l-yl]carbonyl-4-(naphthaleh-l-yl)-lH—-pyrrol
¢(125) |

- 125-1) 3-[4~Methy1piperazin-I;yl]carbonyl?4-(naph'thalen-l-yl)-lH-pyrrole
The title compound was obtained in a yield of 90% according to
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the same procedure as Example 80-5) ﬁ‘om the compound p epared in .

_Example 106-2) and 4-me thylp1perazme _ : _
. 'H NMR (CDCL) & . 1.15(br, 2H), 187(br 2H), 1.92(s, 3H)
 2.96(br, 2H), 3.41(br, 2H), 6.83(s, 1H), 7.09(s, 1H), 7.36-7.42(m, 4H),
7.73(d, 1H), 7.75 (d, 1H), 8.10(d, 1H), 10.52(s, 1H)
FAB(M+H): 320

125-2) 1- [1-(4-Bromobenzyl)—1H-mudazol-5-y1]methy1— -[4-methy1p1perazm .
1-yljcarbonyl-4- (naphthalen— -yD)-1H-pyrrole
641g(0.2 mmol) of the compound prepared in Example 125-1)
-was dissolved in 2py of dlmethylfonnamxde 26mg(0 66 mmol) of sodium
“hydride was added thereto at 0, and the mixture was stired for 5
minutes. 66pg(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 10pg of water was added to the residue. The
resulting mixture was ext_ract.ed' twice with 10p¢ of ethyl acetate, dried
over anhydrous sodium sulfate, concentrated and subjected to sﬂica gel
column chromatography(eluent: dichloromethane/methanol=90/10, v/v) to
obtain 91pg(Yield 80%) of the title compound. |
'M NMR (CDCk) § 1.I5(br, 2H), 1.77(br, 2H), 1.86(s, 3H),
2.82(br, 2H), 3.28(br, 2H), 4.87(s, 2H), 3.88(s, 2H), 6.55(s, 1H), 6.79(d,
- 2H), 6.97(s, 1H), 7.16(s,. 1H), 7.36(d, 1H), 7.36-7.39(m, 5H), 7.50(s, 1H),
7.71(d, 1H), 7.79(d, 1H), 7.93(d, 1H) . .
FAB(M+H): 568
- Example - 126: Synthesis of .1-[1-(4-chlorobenzyl)-1H-imidazol-5-yl]
methy_l-S_-[4-methylpipera?in—_1-yl]ca_:bunyl—4—(naphghalen-i-ylj—lH—pyrrol
- e(126) '
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6-.mg(0 2 mmol) of ~the compound pzeparﬂd in T"xample 125 1)
_vvas dlssoived in 2y of dlmethylformamme ~ 26y5(0. 66 mmol) of sodmm.
hydride was added thereto at 0T, and the mixture was stirred for 3
minutes.  55pg(0.22 mmol) of 1-(4-chlorobenzyl)-5-chloromethylimidazole
hydrochloride prepared .acc.ordiz'xg to the similar procedure as’ Preparation
32 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 10p¢ of water _was added to the residue. The
resulting mixture was extracted twice Wwith 10y of ethyl acetate, dried
over anhydrous sodium sulfate, concentrated and subjected to silica gel
- column chromatography(eluent:  dichloromethane/methanol=90/ 10, v/iv) to
obtain 77ng(Yield 57%) of the title compound. |

'H NMR (CDCk) & 1.15(br, 2H), 177(br, 2H), 1.86(s, 3H),
2.82(br, 2H), 3.28(br, 2H), 4.92(s, 2H), 4.95(s, 2H), 6.60(s, 1H), 6.91(d,
2H), 6.01(s, 1H), 7.22(s, 1H), 7.26-7.36(m, 3H), 7.36-7.48(m, 2H)
7.56(s, 1H), 7.77(d, 1H), 7.82(d, 1H), 793(d, 1H)

FAB(M-+H): 524

Eﬁcample 127: Synthesis of 1-[1-(4-fluorobenzyl)-1H-imidazol-5-yl]
methyl-3-[N.-(2-methoxyethyl)—N-methyl]carbamoyl-4-(naphthalen—l-yl)-l
H-pyrrole(127)

62,,g(02 ‘mmol) of the compound prepared in Example 114-2)
was dissolved in 2y of dlmethylformamde 26(0.66 mmol) of sodmm
hydride ‘was added thereto at 0T, and the mixture was stirred for 5
mintites.  5Ipg(0.22 mmol) of 1-(4-fnorobenzyl)-5-chloromethylimidazole

- hydrochloride prepared according to the similar procedure as Preparation
32 'wids added to the mixture, whlch was then stifred at ‘room
temperature for 5 hours. The solvent was removed by distillation under
reduced pressure and 10py of water was. added to the residue. The
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- ~resulting - mixture ‘was - extracted twice - with - lomg of -ethyl - acetate, dried
.over anhydroLs sodmm sulfate concentrated and suujected to silica gel
- column chromatoaraphy(eluent.- d1chleromeﬂxane/methanol—90/10, v/v) to
obtain 77pg(Yield 80%) of the title compound. .
' NMR(CDCh) § 2.12(br, 3H), 2.72(br, 1H), 3.00-3.20(m, 5H),
3.32(s, 1H), 4.9%(s, 2H), 3.98(s, 2H), 6.64(s, 1H), 6.95-7.10(m, SH),
721, 1H), 7.33(m, 1H), 7.40-7.51(m, 3H), 7.66(s, 1H), 7.74(d, 1H),
7.81(d, 1H), 8.08(d, 1H) '
FAB(M+H):497

Example 128: Synthesis eof  I-[1-(4-fluorcbenzyl)-1H-imidazol-5-yl]
methyl—S-[tt—methylplperazm-1-yl]carbonyl-d-(naphthaien-l—yl)—lﬂ-pyrml :
e(128)

641g(0.2 mmol) of the -:compomd_ prepared in Example 125-1)
was -dissolved in 2p¢ of dimethylformamide, 26pg(0.66 mmol) of sodium
hydride was added thereto at 0T, and the mixture was stirred for 5
minutes. - 51pg(0.22 -mmol) of 1-(4-fluorobenzyl)-5-chloromethylimidazole
‘hydrochloride prepared according to the similar procedure as Preparaﬁon

- 32 was added to the mixture, thch was then stirred at room
temperatare for 5 hours. The solvent was femoved by distillation under
reduced pressure and 10pg of water was added to the residue. The
resulting mixture was. exu'a_cted twice. with 10py of ethyl acetate, dried
over anhydrous sodium sulfate, concentrated and subjeeted to silica gel
- column chromatography(eluent' dichloromethane/methanol=90/10, v/v) to
obtdin 79mg(Y1e1d 80%) of the title; compound. '

_'H NMR (CDChL) 5 1.15(br, 2H), 1.77(br, 2H), 1.86(s, 3H),
2.82(br, 2H), 3.28(br, 2H), 4.92(s, 2H), 497(s, 2H), 6.60(s, 1H), 6.93(d,
2H), 6.01(s, 1H), 7.22(s, 1H), 7;25-7.36(m, 3H), 7.36-7.47(m, 2H),
' 7.57(s, 1H), 7.78(d, 1H), 7.82(d, 1H), 7.93(d, 1H)
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FAB (M+H) 508

' Preparation 43: Synthesis - of - 5-ehioromethy;—x-(4-methovybenzyk)

imidazole hydrochloride

43-1) 5-Hydroxymethyl-1-(4-methoxybenzyl)imidazole

The title compound was: obtained in 2 yield of 30% according to
the same procedure as Preparation 31-1) using -dihjdroxyacetone and
4-methoxybenzylamine hydrochloride as starting materials.

'H NMR(CDCI+CDs0D) & 3.75(s, 3H), 4.50(s, 2H), 5.15(s, 2H),
6.86(m, 3H), 7.08(d, 2H), 7.42(s, lH)

FAB(M+H) 219 '

43-2) 5-Chloromethyl-1-(4-meth0xybcnzyl)imidazola hydroc':hloride.

‘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 dihydroxyacetone and
' 3-chlorobenzylamine hydrochloride as starting materials.
g NMR(CDCIs+CD;0D). § 3.81(s, 3H), 4.47(s, 2H), 5.25(s, 2H),
6.99(s, 1H), 7.05(m, 1H), 714(s IH) 7.30(d, 2H), 7.61(s, 1H)
 FAB(M+H):239.5

44-2) 5-Chloromethyl-1-(3-chlorobenizyl)imidazole hydrochloride
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The title compound was obtained i a yield of 92% according to
the same procedure as Preparatmn 28-2) except that the compound"' "

prepared in Preparation 44-1) was used as a startmg material.

) Preparation 45: Syn_thesis_ of :___Sechlofqméthyl—l-(2-chlarqbenzyl)imida— ,
zole hydrochloride | . ' |
45-1) S-Hyéroxymcthyf-l-(Z-chlorb‘benzyl)iﬁlidazdle

The title compound was obtained in 2 yield of 60% according to
the same procedure as Preparation 31-1)' using dihydroxyacetone and
2-chlorobenzylamine hydrochloride as starting materials.

'H NMR(CDCls) § 3.24(s, 2H), 4. 44(5 2H), 5.26(s, ZH) 6. ‘78(6,'
1H), 690(s 1H), 7.15(m, 1H), 721(m, IH), 7.34(d, 1H), 7.38(s, IH)

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
i)repar_ed in Preparation 45-1) was used as a starting material.

Preparation 46: Synthesis of 5-c_hloro_methyl-1-(2-ﬂuorobenzyl)imidazole
hydrochloride '

46-1) 5-Hydroxymethy1—1-(2-ﬂnorobenzy1)1m1dazole _

The title compound was obtained in a yield of 71% accordmg to
. the« same- procedure as Preparation 31-1) using thydroxyacetone and
- 2-ﬂuorobenzylammc hydrochloride as starl:mg materials. - -
__ ~ 'H NMR(CDCL) .§ 3.25(s, 2H), 4.45(s, 2H), 5.27(s, ZH) 6. 79(d,
s IH) 7.17(m, 1H), 7.26(m, 1H), 7.35(d, 1H), 7. 38(s 1H)
. FAB(MH): 223
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46-2) 5-Chloromethyl-1-(2-flnorobenzylimidazole hydrochloride |
The title compound was obtained in'a yield of 93% according to
the same procedure as Preparation 28-2) except that the compound

N prép'ai‘éd in Preparation 46-1y was used as"a Starﬁng material.

" Preparation 47: Synthesrs of 5-chlor0methyl- -(4—methy!benzyl)1mxda-—
zole hydrochlor:de : :

47-1) 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) wusing dihydroxyacetone and
4-methylbenzylamine hydrochloride as starting materials.

'H NMR(CDCL) § 2.32(s, 3H), 4.50(s, 2H), 5. 19(s 2H), 6.95(s,
1H), 7.05(d, 2H), 7.15(d, 2H), 7.59(s, 1H)

FAB(M+H): 219 |

47-2) 5-Chioromethyl-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.

Preparatmn 48: Synthesxs of S-chloromethyl- -(3-methylbenzyl)lmxda-

' zole hydrochlonde

48-1) 5-Hydroxymethyl-1-(3-methylbenzyl)imidazole

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

the same procedure as Preparation 31-1) using dihydi’oxyacetone and
-methylbenzylamme hydrochloride as starting materials. _
' 'H NMR(CDCh) F) 227(s 3H), 4.45(s, 2H), 4.52(br, TH), 5.13(s,
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_ ..ZH) 680(d 1H), 6.90(m, 2H), 708(m IH) 717(1n }.H) 734(> m)
- FAB(I\/ITH) 210 o

48-2) 5- Chloromethyl- -(S-methylbenzyljimidazole hydrochlbri&e

- The title. compound was obtamed m a y1e1d of 92% according to
the same procedure as Prcparation 28-2) except that the compound
prepared i Preparation _48-_1) ‘was used_as a star_tmg material.

Exampie 129: Synthesis- of 1-[1-(4-methexybenzyl)-1H-imidazol-5-yi]
méthyl-S-[N—(Z-methexyethyl)—N—methyE}carbamoyl-4—(naphthalen-l—yl)-l
H-pyrrole(129) |

62m3(0.2 mmol) of the compound prepéxed in Example 114-2)
was dissolved in 2y of dimethylformamide, 26ps(0.66 mmol) of sodium
hydride was added thereto at 0C, and the mixture was stimed for 5
minutes. ©  60pg(0.22 mmol) of the compound prepared in Preparation

- 43-2) was added to the mixture, which. was then stired at room
- temperature for 5 hours.. . The solvent was removed by distillation under
reduced pressure and 10pg of water was added to the. residue. The
resulting mixture was extracted twice With IOmp, 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 77g(Yield 76%) of the title compound.

'HNMR(CDCl) § 241(m, 2H), 2.75(m, 1H), 3.03(m, 5H),

- 3.10(m, 1H), 3.34(m, 1H), 3.76(m, 3H), 4.91(s, 2H), 4.93(s, 2H), 6.62
(d, < 1H), 682(d, 2H), 690-7.07(m, .3H),. 721(s, 1H), 7.32(m, IH),
7.43(m, 2H), 7.60(s, 1H), 7.74(d, 1H), 7.82(d, 1H), 8.08(d, lH)

- FAB (M+H): 509, C31H32N403

. Example 130: Synthesis of. 1-[1-(4-methoxybenzyl)-1H-imidazol-5-yl]
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- _'"methy‘é- »-(#methylpipe azm-l-yl)carbcny!—ti-(naphthalen-l-vl)-lH—py rrol
- e(130) ' '

64pg(0.2 mmol) of the compound prepared in Example 125-1)
was dissolved in 2pg of dimethylformamide, 26pg(0.66 mmol) of sodinm
hydride was added thereto at 0, and the mixture was stirred for 5
minutes. 60mg(0.22 mmol) of the. " compound ‘prepared in Preparation

' 43:2) was added to the mixture, which was then stimed at room

temperature for 5 hours.  The solvent was removed by distillation under
reduced pressure and 10¢ of water was added to the residue. The
resulting mixture was extracted twice with 10y 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 79pg(Yield 80%) of the title compound.

'H NMR(CDCk) § 106(br, 2H), 1.72(m, 2H), 1.82(s, 3H),
" 2.86(br, 2H), 3.28(br, 2H), 3.75(s, 3H), 4.91(s, 2H), 4.93(s, 2H), 6.63(d,
 1H), 6.82(d, 2H), 6.90-7.07(m, 3H), 7.23(s, 1H), 7.33(m, 1H), 7.44(m,
2H), 7.61(s, 1H), 775(d, 1H), 7.82(d, 1H), 8.08(d, 1H)

FAB (M+H) 520, C32H33N502 '

' Example" 131' Synthesis of 1-[1-(3-chlorobenzyl)-1H-imidazol-5-yl]
methyl-3-(4-methylplperazm-l-yl)carbonyl-4-(naphthalen-l-yl)—lH-pyrrol
" e(131)

64pg(0.2 mmol) of the compound prepared - in Example 125-1)

* was ‘dissolved in 2y of dizhethy]formamide’,_ 261¢(0.66 mmol) of sodium
hydride - was -added thcretd at 0C, and ‘the mixture was stired for 5

' minutes. * 61pg(0.22 mmol) of the compound prepared in Preparation
44-2) was added to the mixture, which was then stired at room
temperature for 5 hours.  The solvent was removed by distillation under
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-reduced pressure and 10y of water was added to the residue. The . ..
resulting mixture was extracted twice with 10pg of ethyl acetate, dred

over anhydrous sodium sulfate, -'cdnc_emrated and subjected to silica gel
column chromatography(elﬁent: dichloromethane/methanol=90/10, v/v) to
- obtain 75yg(Yield 71%) of the title compoun.d.
'H NMR(CDCL) & 1.02(br, 2H), 1.78(br, 2H), 1.87(s, 3H),
' 2.84(br, 2H), 3.30(br, 2H), 6.64(m, 2H), 7.01(s, 1H), 7.10-7.30(m, 4H),
731-747m, 4H), 7.53(s, 1H), 7.73(d, 1H), 7.81(d, 1H), 7.96(d, 1H)
- FAB (M+H): 524, C31H30N50CI

Example 132: Synthesis of 1-[1-(3-chlorobenzyl)-1H-imidazol-5-y1].
methy_l-S-[N-(Z-methoxyethyl)-Némethy!]carbamoyl-4-(naphthalen-l—yl)—l
H-pyrrele(132) |

-62pg(0.2 mmol) of the compound prepared in Example 114-2)
was dissolved in 2y of dimethjrlforn_xamide, 26yg(0.66 mmol) of sodium
hydride: was added thereto at 0, and the mixture was stirred for 5
minutes. 61pg(0.22 mmol) of the -c@_mpound prepared in Preparation
'44-2) was added to the mixtur__é, which was then stired at room
temperature for 5 hours. The solirent_ ‘was removed by distillation under
reduced pressure and 10pg of water was added to the residue. The

- resulting mixture was extracted twice with 10y of ethyl acetate, dried
-over anhydrous sodium sulfate, - céncentr_ated and subjected to silica gel
. column chromatography(eluent: -dichlorometh_a_ne/methano_1=95/5, viv) to
obtain 80ug(Yield 78%) of fhe tifle compound. - -
o 'H NMR(CDCh) 5 239(br, 2H), 2.71(m, 1H), 3.02(br, 4H),
© 3.09(br, 1H), 3.32(br,. IH), 4.09(br, 1H), 497(s, 2H), 5.04(s, 2H), 6.64(d,
. 1H), 690(m, 1H), 7.02(d, .2H), 7.20-7.40(m, 4H), 740-7.60(m, 3H),
| 7.74(d, 1H), 7.76(d, 1H), 7.85(s, .1H), 8.04(d; 1H) |
FAB (M+H): 513, C30H29N402C1 . -
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Example 133: Synthesis of I-[1-(2-chlorobenzyl)-TB-imidazol-5-yl] -
: mefhyl—s-(4-methyipiperazih-l—yi)carbanyl’-4-(naphtha!en-l_;yi)-lﬁ-pyrrol
e(133) - '

647e(0.2 mmol) -of the compound prepared in Example 125-1)
was dissolved in 2y of -dimcthylformamide, 26mg(0;66 nimol) of sodium
hydride was added thereto at 0, and the mixture was stied for 5
minutes.  61pg(0.22 mmol) of the compound prepared in Preparation
45-2) was added to the mi;iture, which was then stired at room
temperature for 5 hours.. The solvent was removed by éistilla_tion under
reduced pressure and 10pg of water was added to the residue. The
resulting mixfure was cxﬁ‘acted twice with 10pg of ethyl acetate, dried
over anhydrons sodium suifate, concentrated and subjected to silica gel
column chromatography(eluent: dichloromethane/methanol=90/10, v/v) to
obtain 80yg(Yield 76%) of the title compound.

'Y NMR(CDCl) s 1.06(br, 2H), 1.80(br, 2H), 1.86(s, 3H),

- 2.84(br, 2H), 3.30(br, 2H), 4.98(s, 2H), 5.11(s, 2H), 6.63(m, 2H), 7.01(s, -

1H), 7.12-730 (m, 4H), 7.32-746(m, 4H), 7.53(s, 1H), 7.73(d, 1H),
- 7.81(d, 1H), 7.97(d, 1H) | -
. FAB (M+H): 524, C31H30N50CI .

Eiample - 134: Synthesis of - -1;[1-.(2-chlorobenzjl)—lH—imidazol—S—yl]
methy}-3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-4(nzphthalen-1-yl)-1
H-pyrrole(134) | - | -
62yg(0.2 mmol) of the compound prepared in Example 1 14-2)
was dissolved in 2pg of dimethylformamide, 26pg(0.66 mmol) of sodium
hydride was added thereto at 07T, and the mixture was stired for 5
minutes:  61pg(0.22 mmol) of the compound prepared in ‘Preparation
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45-2) -was added to the mzxture 'Whlvh was: -then - stirred -at- room. -
”tvmperature for 5 homs | Th., solvent Waa removed by dxstﬂlatmn under |
" reduced pressure and lemg of water was adaﬂd to the resuiue The
resulting mixture was extracted twice with 10pg of ethyl acetate, dried
- over anhydrous sodium - sulfate, cdhéeﬁtrated and . subjected to silica gel
column chromatography(eluent: 'dichloromethane/mcthandl=95/5, viv) to
obtain 77pg(Yield 75%) of the title compound.
'H NMR(CDClL) § 237(br, 2H), 2.72(m, 1H), 3.01(br, 4H),
3.10(br, 1H), 3.32(br, 1H), 4.18(br, 1H), 5.04(s, 2H), 5.17(s, 2H), 6.65(d,
1H), 6.76(d, 2H), 7.04(d, 1H), 7.13-7.35(m, 4H), 7.36-7.50(m, 4H), -
7.71(s, 1H), 7.75(d, 1H), 7.82(d, 1H), 8.01(d, 1H)
. FAB (M+H): 513, C30H29N402C1

- Example 135: Synthesis.  of 1-[1-(2-fluorobenzyl)-1H-imidazol-5-yl]
methyl-s-(4-methylplperazm-l-yl)carbonyl—4—(naphtha]en-l-yl)-lH—pyrrol
e(135)

64pg(0.2 mmol) of the compound prepared. in. Example .125-1)..
was dissolved in 2p of dimethylformamide, 263(0.66 mmol) of sodium
hydride was added thereto at 0T, and the mixture was stirred for 5
- minutes. - 51pg(0.22 mmol) of the compound prepared in Preparatmn
46—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 10pg of water was added to the residue. The
resulting mixture was extracted twice with 10p¢ of ethyl acetate, dried
over’ anhydrous .sodium sulf,ate,.'_c_once_ntr_at_ed ‘and subjected to silica gel
column -chromatbgraphy(eluent:_ . dichloromethane/methanol=00/10, v/v) to
obtain 79yg(Yield 77%) of the tifle compound.

'H NMR(CDCls). 5 1.06(br, -2H), 1.80(br, 2H), 186(s, 3H),
2.93(br, 2H), 3.35(br, 2H), 5.03(s, 2H),. 5.06(s, 2H), 6.66(m, 2H), 6.87(m,
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CCUIE), 712730 (m, 4H), 7.32-746(m, 4H), 7.58(, 1H), 7774, 1H),
. 7.82(d, 1H), 7.97d, 1H) -

' FAB (M+H): 508, C31H30NSOF

‘Example 136: Synthesis of '14[1?(4¥methylbenzyl)—lH—-imidazo[-s-y'l}.
methyl-3—(4-methylplperazm-l-yl)carbonyl—4—(naphthalen-1—yl)-1H—pyrrol
) e(136)

64pz(0.2 mmol) of the compound pfepared ‘in Example 125-1)
was dissolved in 2p¢ of dimethylformamide, 26pg(0.66 mmol) of sodium
ﬁydn’de was added thereto at 0%, and the mixture was stired for 5

" minutes. 57mg(0.22 mmol) of the compbund prepared in Preparation
47-2) was .added to the mixture; Which was then stirred at room
fempcrature for 5 hours. The solvent was removed by distillation under
reduced pressure and 10pg of water was added to the residue. The
resulting mixture was extracted twice with 10pg of ethyl acetate, dried
over anhydrous sodium sulfate, concentrated and subjected to silica gel

“column chromatography(eluent: dlchloromethane/methanel—%/ 10, v/v) to

obtain 81pyg(Yield 80%) of the title compound.

'H NMR(CDCh) 5 1.09(br, 2H), 1.83(br, ZH) 1.86(s, 3H),
2.24(s, 3H), 2.93(br, 2H), 3.30(br, 2H), 4.86(s, 2H), 4.91(s, 2H), 6.59(d,
1H), 6.87(m, 2H), 7.01(s, 1H), 7.07(d, 2H), 7.15(s, IH), 7.25(m, 1H),
7.50(m, 3H), 7.53(s, 1H), 7.73(d, 1H), 7.78(d, 1H), 7.97(d, IH)

FAB (M+H): 504, C32H33N50

‘Example 137: Synthesis o_f 1_-[1-(4-methylbenzyl)-lH—imidazol—S—yl]
methyl-3-(m0rpholin—4-yl)cﬁrbonyl-4-(m_lphthalen-_-l-yl)—lH-pyrrole(137)

. 62pg(02 mmol) of the compound prepared in 'Example 106-3)
was dissolved in 2p¢ of dimethylformamide, 26g(0.66 mmol) of sodium
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-+ hydride was added thereto at 0“(3, and the mixture was sturcd for 5
_minutes.  57pg(0.22 mmol) of the compound prepared in - Preparatxo'x
-47.-'2j -v&as added to “the. mixture, which was then stired at room
: Jtémperétu_re for 5 hours. The solvent was removed. by distillation under
reduced pressure and 10pg of water was added to the residue. The _
| resuling mixture was extracted twice with 10y of ethyl acetate, dried
- over anhydrous sodium sulfate,. poncen&ated and éubjectcd to silica gel
column chromatography(eluent: dichlorbmethane/meﬂlanol=95/5, viv) to
obtain 80pg(Yield 81%) of the title compound.
M NMR(CDCk) § 229(s, 3H), 2.30-3.60(br, 8H), 4.94(s, 1H),
499G, 2H), 6.61(d, 1H), 6.9(d, 1H), 7.07(d, 1H), 7.12(d, 2H), 7.21(s,
1H), 7.32(d, 1H), 735-7.50(m, 4H), 7.71(s, 1H), 7.77(d, 1H), 7.84(4,
1H), 7.98(d, 1H) _ _ '
FAB (M+H): 491, C31H30N402

- Example 138: Synthesis of  1-[1-(3-methylbenzyl)-1H-imidazol-5-yl}
: methyl-3—(4—methylpiperazin—l-yl)_carbony1-4-(na.phthalen-l-yl)-IH-pyrrol
- e(138)

_ 64yg(0.2 mmol) of the compound prepared in Example 125-1)
- was dissolved in 2py of. dimethylformamide, 26y3(0.66 mmol) of sodium
hydride was added thereto at O‘C,_ and the mixture was stimed for 5
. minutes: . 57pg(0.22 mmol)' of the compound prepared in Preparation
48-2) was added to the mixture, which was then stired at room
'temperatlne for 5 hours.  The solvent was removed by distillation under
reduced pressure and 10p¢ of water was added to the residue. The
_.resulting mixture was extracted twice with 10mg of ethyl acetate, dried
.- over anhydrous sodinm sulfate, concentrated and subjected to silica: gel
~ column cluomatography(eluent dwhloromeﬂmne/methanol—%/ 10, vv) to
. obtain 74pg(Yield 73%) of the titlé. compound.
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'H NMR(CDCL) & ° 106(br, ‘2H), BECS 2H), " 1.84(s, 3H);
291(br 2H), 3.27(br, 2H), 4.86(s, 2H), 489, 2H), 657@ 1H), 6.71(d,
1H), 6.77 (s, 1H), 6.9%(s, 1H), 7.01(d, 1H), 7.15(m, 2H), 7.25(d, 1H),.
7. 37(m 3H), 7.51(s, 1H), 7.70(d, 1H), 7.72(d, 18, 798(d 1H) |
. 'FAB (M+H): 504, C32H33N50 |

Preparation 49: Synthesis of 3-_(naph'thalenJ-ﬁ)éérbonyE-lH—;iyrroie

49-1) Methyl N-methyl-1-naphthalen hydroxamate'
3.44g(20 mmol) of lfﬁaphthoic acid was dissolved in 20y of
dimethylformamide, and then 4.6g(24 mmol) of EDC, 2.02g(20 mmol) of
triethylamine and 3.24g(24 mmol) of HOBT were added thereto. The
resulﬁng' mixture was stired at 0C for 5 mimutes. To .the reaction
solution was added 1.85g(20 mmol) of N O-dlmethylhydroxylamme
hydrochlonde which was then stnred at room temperature for 5 hours.
The solvent was removed under reduced, pressure and then 100pg of
saturated potassium carbonate solution was added to the residue, . The
.resulﬁng solution was cxtacted"vﬁth' ethyl acetate. Then, the organic
layér was washed sequencially. with IN aqueous hydrochloric acid
'soluﬁon, aqueous sodinom chloride solution and water, dred over
: anhydrous sodium sulfate and concentrated to give 3. 04g(1 .50 mmol) of
the title compound. '
'H NMR(CDCls) P 242(s 3H) 3 24(s 3H), 747(m, 4H), 7. 67(d,
lH) 7. 74(m, 2H),
FAB 216 (M-+H)
49-2) 1-(Naphd1alen—1-yl)-prop~2-’en%1-oﬁ'e _
2.03g(9.4 mmol) of the "co'xhli)dﬁnd ‘prepared "in Preparation 49-1)
‘was dissolved in 20pg of dry tetrahydrofuran, and then 20pg of IN
 vinylmagnesiumbromide-tetrahydrofuran solution was added ‘slowly thereto
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‘at 0C.  The mixtare was stired at room temperature for 30 minates
and 20p¢ of IN hydrochloric ‘acid” was added thereto, ‘and "then the

resulting solutlonwas extracted with 50pg of ethyl acetate. The organic
layer was dried over anhydro'us_. mzignesium _Snlfat_e, and the solvent was
removed under redﬁced pressure to give .1.63g(9 mmol; Yield 96%) of
the title compound.: | _ . . _

'H NMR(CDChL) g 6. 92(m, IH), 7. SI(m 4H), 7. 74(d 1H),
7.85(m, 2H), 7.98(d, 1H), _8.31(d, lH)

49-3) 3—(Naphthalen— -yl)carbonyl-lH—pylrole
901 pg(S mmoI) of the compound prepared in Preparaﬁon 49-2)

and 1.01g(5.5 mmol) of tosylmethylisocyanide were d;sso_l_ved in 10y of
tetrahydrofura_xi. 555mg(5.5 mmbl) of potassium t-butoxide dissolved in
10y of tetrahydrofuran was slowly added thereto and the mixture was
stired for 30 minutes. 10pp of water was added to the reaction

- solution to stop the reaction and the solvent was removed under reduced
pressure. 20py of water was added to the residue and the resulting
mixture was extracted with ethyl acetate, washed with agueons sodium
chloride solution and then __diiéd o_ﬁe_r anhydro_us ._magnesium sulfate.
The solvent was removed uﬁder— reduced pressure and i:_hc_: “residue was
subjected. to silica gel column _chfomatqgraphy(elhent:_ ethyl acetate/
hexane=1/3, v/v) to obtain 884pg(4 mmol, Yield 80%) of the title
compound. IR | : _ o

'H NMR(CDCls) 8. 657(s 1H) 6.66(s, IH) 6.79(s, IH) 7.36(m,

3H), 748(d, IH) 777(d, lH), 782(d IH) 8.04(d, 1H) 991(s 1H)

Preparation 50: __Sy_rithe;is of_ ___47(__1:ap_h_thal,en-l;y])pgrb_onyl-S-_[N-(Z-
met_hoxyethyl)-N-methylc_#rbamoy.l]-IHepyrrel_e: :

50-1) 4_.-(N_aphtha1en-1-yl)-4-oxo-_2?butcnoic .acid
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~5.88g(60 ‘mmol) of dry maleic acid was dissolved in 100y of
dry tetrahydrofuran and the mixture. was cooled down to 78C.
.'4 14g(20 mmol) of 1-bromonaphthalene was dissolved in 100p¢ of dry
tetrahydrofuran and 13.8p¢ of 1.6N n-butyllithium-hexane solution was
added thereto at 78"C.‘ This reaction solution was stirred for 5 minutes
and then ii was added ’éo the dry maleic acid solution prepared in
advance using canmula.  The resulting ' mixture was stirred for 10
minutes, and water was added théreto to Stop the reaction. The solvent
was removed under reduced pressure, and the residue was acidified by
IN 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 1.35g(6.0 mmol; Yield 30%) of the title
compound.

'H NMR(CDCL) & 681(d, 1H), 7.52- 765(m 3H), 7.85(d, 1H),
-7.89(d, 1H), 7.92(d, 1H), 8.06(d, lH), 8.56(d, 1H)

50-2)N-(2-methoxyethyl)-N-methyl-4-(naphthalen-1-y1)-4-0x0-2-butenoamide
13g(5 9 mmol) of the compound prepared in Preparation 50-1)

was dlssolved in 10y of dimethylformamide, and then 1.7g(8.9 mmol)
of EDC and 1.2g(8.9 mmol) of HOBT were added thereto at 0°C. The
resulting mixture was stirred for 5 minutes. To the reaction solution
“were added 530g(5.9 mmol) of N-(2-methoxyethyl)-N-methylamine and
1.2p0(8.9 mmol) of uiethylamine, the mixture of which was then stirred
at ‘room temperatre for 2 homrs. The solvent was removed under
reduced pressure and then 50 of water was added to the residue. The
resultig solution was extracted with-ethyl acetate. The organic layer
~ was washed with aqueous éodil_xm -chloride solution, dried over anhydrous

magnesium sulfate and concentrated under reduced pressure. The residue
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- -was -subjected.. 10 cohmﬁ cﬁromatograpl'y(eluent" .ethyl acetate/bexane=
-1/1 Vi) to nge 1.4g(4. 7 mmol 1eld 80%) of the title compound.
~ 'H NMR(CDCL) s 3.05(s 3H), 332(, 3H), 3.54(m, 2H),
3.65(m, 2H), 7.40-7.58(m, 4H), 7.71(t, IH) 7.8%(m, 2H), 8.03(d, 11—1’)
8.54(d, 1H) |

' 50-3) 3- [I\I-(Z-meﬂmxyethyl)-N-meﬂlyljcarbamoyl-4—(napht11alen- -yl)carbo-
nyl-1H-pyrrole
1.4g(4.7 mmol) of the compound - prepared in Preparation 50-2)
and 1.0g(5.1 mmol) of tosylmethylisocyanide were dissolved in 20 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
m¢ of water was added to the reaction solution to stop the reaction and
the solvent was removed under reduced 'pres.sur'e. The residue was
extracted with ethyl acetate, washed with agueous 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/hgxanc=_2/3, viv) to give 1.2g(3.6
- mmol, Yield 76%) of the title compound.
'H NMR(CDCl) & 3.04(s, 3H), 3.35(s, 3H), 347(m, 2H),
~ 3.64(m, 2H), 6.55(d, 1H), 6.63(m, 1H), 7.21-7.40(m, 4H), 7.74(m, 2H),
8.00(m, 1H), 11.4 (br, 1H).

Example 139: Synthesis - of 1-[1-(4-cyanobenzyl)-lH—imidazo.l-S-yl}
methylfSe(naphthalgnflfyl_)t_;a_rbonylfll;l_-pyx;:_'.ole(1_39)

~The title compound 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 NMR(CDCh) 5 4.86(s, 2H), 4.95(s, 2H), 652(s 1H), 6.61(s,
1H), 6.89(m, 3H), 7.20(s, 1H), 7.45(m, 6H) 775, IH) 787{d, 1H),
7.95(d, 1H), 8.11(d, 1H)

FAB : 417 (M+1)

" Example 140: Synthesis of 1-[1-(4-bromobenzyl)-1H-imidazoi-5-yl]
methyl-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 fhat the compound prepared in
Preparation 32-2) and the compound prepared in Preparation 49-3) were
used. _ | _ |

Y NMR(CDCl) 5 4.84(s, 2H), 4.92(s, 2H), 6.54(s, 1H), 6.67(s,
1H), 6.78(d, 2H), 6.93(s, 1H), 7.22(s, 1H), 7.38(d, 2H), 7.50(m, 3H),
7.58(d, 1H), 7.8%(d, 1H), 7.95(d, 1H), 8.13(d, 1H), 8.16(s, 1H)

FAB : 470 (M+1) |

Example 141: Synthesis of 1-[1-(4-bromobenzyl)-1H-imidazol-5-yl]
methyl-3—{N-(2-methoxyethyl)—N-methyl]carbamnyl-‘t-(naphthalen-l—yl)car
* bonyl-1H-pyrrole(141)

The ftitle compound was obtamed m 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. : - o "

'H NMR(CDCL) § 2.94(s, 3H), 3.25(s,3H); 3.42(m, 2H), 3.48(m,

- 2H), 472 (s, 2H), 4.78(s, 2H), 6.64(m, 4H) 728—748(m, 8H), 7.81(m,
2H), 8.14(m, 1H) ' :

' FAB : 585 (M+1)

" Preparation 51: Synthesis of ethyl ‘1-naphthoylglycinate hydrochloride
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51-1) Ethyl N-(diphenylmethylenc)glycinate.

.Glycine- ethylester hydrochloride salt and diphenylketimine were
reacted according to the procedure described in M. J. O' Donnell, R. L.
'Polt, J. Org. Chem 47, 2663, 1982 to give the title compound in a yield
of 90%. . L S |
' NMR(CDCL) § 120(3H), 4.12(m4H), 7.10-7.40(m,8H),
7.59(d2H) | |

51-2) Ethyl l-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%. |

'H NMR(DMSO-d6) § 1.78(s,3H), 3.65(g,1H), 3.95-4.15(m,2H),

© 633(s, 1H), 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-]1-(4-chlorobenzyl)-1H-imidazol-5-yl}

thioa_cgtamid_e

-52-1) 1-(4-Chlorobenzyl)-5-hydroxymethyl-1H-imidazole
S The title compound wa_s-'obta'ine_d~ in a yield of 50% according to
the similar procedure descrbied in J.M,Dener; L-H Zhang, H.Rapoport, J
- Org. Chem., 1993, 58, 1159 using.  dihydroxyacetone dimer and
4-chlorob¢nzylamine- hydrochloride as-'starl_ing materials. |
'H NMR(CDCL+CD;OD) § 4.50(s,2H), 5.20(s,2H), 6.94(s,1H),
| 7.06(d,2H), 7.32(d2H), 7.46(s,1H) . -

52-2) 1-(4+Chlorobenzy1}5.-chloromethy1-__1H-imidazole hydrochloride
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3.00g(13.5 mm"l)°f’~'he  compound prepared in Preparation 52-1)
‘was  dissolved in  40p¢ . of chloroform, - 2._8_8m£(40;5__ ~mmol) of

thionylchloride was slowly “added thereto at 0, and the mixture was
stired at room temperature for 2 hours. . The orgamic solvent was

removed under reduced pressure to give 3.64g(13.1 mmol, Yield 97%) of

‘the title compound. - This compound was used directly in the next

reaction without purification.

52-3) [1-(4-Chlorobenzyl)-1H-imidazol-5-yl]acetonitrile

1.2g(4.3 mmol) of the compound prepared in Preparation 52-2)
was dissolved in 10pg of dimethylsulfoxide and 1.3g(26 mmol) of
sodiumcyanide was added thereto. The mixture was stirred at room

temperature for 6 hours. 30y of ‘water was added thereto and the |

resulting mixfure was extracted Wlth ethyl acetate(20p¢ x3). The organic

layer was dried over amhydrous sodium sulfate and concentrated to give'
0.'96g(4.'1 mmol, Yield 96%) of the title cofnpound. This compound was
used in the next reaction without purification.

'H NMR(CDCL) § 370(s 2H), 5.12(s,2H), 688(s lH) 7.34(d, 2H)

:762(d 2H), 7.71(5,1H)

- 52-4) 2-[1-(4-Chlorobenzyl)-1H—nmdazol-5-yl]ﬂuoacetanude '

- 150mg(0.64 mmol) of the compound prepared in Prcparatlon 52-3)
was d1ssolved in a solvent mixture of Iy of pyridine and 0.3py of
triethylamine and then" saturated by bubﬁling hydrogen sulfide gas
through the solution for 30 minutes, The reaction solutxon was stirred

‘at room temperature for 12 hours. - The solvent was’ removed under

reduced pressure and 10pg of water was added thereto. - The mixture -

“was extracted with 10y of ethyl acetate. The organi¢ layer was dried

over anhydrous sodium sulfate, corcentrated and subjected to _silica gel

- column diromatography_ (eluent: methylene chloride/methanol=20/1, v/v) to
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- give 110mg{0.41 mmol Yield 64%) of the fitle compound.
ol I\MR(CDCh+CD30D) 5 321rs H) 505(5 2H), 676(s IH) o
7.24(d, 2H) 761(d.2H) 7.67(s, IH) '
_FAB.:266(M+1)

Preparatmn 53 Synthesxs of 2-{1 [1-(benz5loxycarbonyi)pxpendm-dr-vl}
' methyl-lH-imldazol-S-yl}thmacetamlde

53-1) 4-Aminomethy1—l{benzyloxycarbonyl)piperidine - _
22.2g(0.2 mol) of 4-aminomethylpiperidine was dissolved in 250pg
of toluene and 21.2g(0.2 mol) of benzaldehyde was added thereto. The
reaction mixture was refluxed Ifor 3 hours with Dean-stack to remove
water, and then cooled down to 0. 34.2g(0.2 mol) of benzylchloro-
formate was added slowly thereto while stirring. The mixture was
. stimed at room temperature for 3 homrs and 220pg of 1IN aqueous
KHSOs solution was added  thereto.  The nfﬁxturé was extracted three
times with 200pg of diethylether, and 'fh_e aqueous layer was basified
with 1IN aqueoﬁs.sodium hydroxide _s.oluti_on._ _ The agueous solution was
saturated with sodium chloride. | The aqueous layer was extracted'threé
times with 100pg of dichloromethane, .d_:ie_d over anhydrous magnesium
- sulfate and distilled under reduced pressure to give 38g(Yield 91%,
 Molecular weight 248) of the title compound. |
'H _NMR(CDCl_a)' a 1.11(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), 7.34-7.35(m, 5H) |

532)  1-[1-(Benzyloxycarbonylpiperidin-4-yljmethyl-5-hydroxymethryl-2-
‘mercapto-1H-imidazole

24.8g(0.1 mol) -of the compound prepared in Preparauon 53- 1)

and 6.0g(0.1 mol) of acetlc acid were, dxssolved in 50y of n-butanol, a

solution - wherein - 12 6g(0 13 mol) of potassmm thiocyanate, 15.2g(0.1
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* " mol) of +1,3-dihydroxyacetone * dimer and.-'."'I'0.0g(O.IT mol) of acetic acid.
were dlssolved m -SOIm(’, of ﬁ-ﬁntaﬁo_l- .was -added thereto, and the whole.
mixture was stirmed at Toom temperature. . After 48 hours, fhe solvent

- 'was removed by distillation under reduced pressure, and ‘then the residue
 was dissolved in 200pg of ethyl acetate and washed three times with
100pe of ‘water. The organic layer was dried over anhydrous

B magnesium sulfate and concentrated fo give 27g(75 mmol; Yield 75%) of
the tlﬂe compound

"I NMR(CDCL) s 1.22(d,2H), 1.57(d.2H), 2.30(s, lH) 2.72(s,2H),
396(s, 2H), 4.15(@2H), 4.46(s2H), 5.10(s,2H), ~ 6.62(s,1H),
' 7.26-7.37(m,5H) L - |

53-3) . 1-[1-(Benzyloxycarbonyl)piperidin-4-yljmethyl-5-hydroxymethyl-1H-
imidazole : _
18.05g(50 mmol) of the compound prepared in Preparation 53-2)
was added to a mixture of 100pg of 10% nitric acid and 10py of ethyl
acetate, the reaction mixture was ._cooled with cold .ice water and then
stired at ‘room temperature for 3 hours.  The mixture was basified
- using 4N aqueous sodium hydroxide ‘solution’ and extracted twice with
100p¢ 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. - s
'H NMR(CDCL)  § 1.16(d,2H), 1.56(d,2H), 1.98(s,1H); 2.70(s,2H),
3.88(d, 2H), 4.18(s,2H), 449(s,1H) 456(5 3H), 5.10(s,2H), 6.82(s,1H),
7.27-7. 40(m 6H)
53-4) 1-[1-(Benzyloxycarbonyl)p1pendm—4—yl]methyl-S-chlommeihyl-1H-1m1
-~ -dazole- hydrochloride . :
' . 9.9g(30 mmol) of the compound " prepared in Preparation 53-3)
- was - dissolved in 50y -of ‘chloroform,: and ~ 7.1g(60 -mmol) of
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- thionylchloride was slowly -added thereto at'07C.  The reaction solution

- nwas stirred - for 2 hours and the sclvent was removed by - distillation

under reduced pressure to-give 9, 9g(Y1eId 95%, Molecular weight 347.5)

. of hydrochloride salt of the title compound. This compound was used
directly in the next reaction. With'out purification.

53-5) {1-[1-(Benzyloxyca.rbonyl)pxpendm-4—yl]methyl—IH—mndazol-S-yl}ace-
tonitrile ; D .

The title compound was obtained in a yield of 39% according to
the sumlar procedure as Preparatton 52—3) using the compound prepared
in Preparation 53-4). _ S _

'H NMR(CDCL) s 1.19(br,2H), 1.60(br,2H), 1_.90(m,1H),
2.72(br,2H), 3.71(s,2H), 3.81(d,2H), 4.22(br,2H), 5.11(s,2H), 7.03(s,1H),
7.29-7.36(m, 5H), 7.51(s,1H)

53-6) 2-{1- [l-(Benzy[oxycarbonyl)p1pendm—4-yl]methy1- H-mudazol—S-yl}
thioacetamide _ _ _
o Th_e title compound was obtained.in _a-_yield of 74% according to
~ the similar procedure as Preparation 52-4) using the compound preparod
in Pﬁcparaﬁon 53-5). S L
'H NMR(CDCk) & 121(br2H), - 163(br2H), 1.87(m,1H),
271(br,2H), 3.31 (s,2H), 3.84(d.2H), 4.250r,2H), 5.12(s,2H), 7.10(s, 1ED,
7.33-7.41(m,5H), 7.62(s,1H) -
 FAB : 373 (M+l)

'Prbparatmn 54: Syntheszs of methyl 3-chloro-3-(naphthalen-l-yl)—Z-oxo—
propionate

. 7:80g(49.9 mmol) of l-naphthaldehyde and 7. ]5g(49 9 mmol) of

. methyl dichloroacetate  were d:s_so__lvcd-_-, in 100p¢ of t-butanol  and

6.15g(54.8 mmol) of potassium. t-butoxide was added thereto at 0.
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Lhc ‘mixtute was stn‘red at’ room tempcrature for 24 houra md then 50gp - - |

of ‘water was added _to stop th_e reaction.  The solvent was removed -
under reduced pressure and the résidue ‘was extracted with ethyl acetate.
‘The organic layer was dried over -n‘xagnesiuni ‘sulfate, concentrated and
h subj'ecte'd: to silica gel column’ éhiomatdg'raphy(eluent" n-hexane/ethyl
acetate=90/10, v/v) to give 2 5g(9.52 mmol Yield 19%) of the title
compound _ .
| 'H - NMR(CDCL)  § 3.78(s, 3H) 6. 92(5 1H), 745-7.73(m4H),
~ 7.95(m,2H), 8. 12(d,1H)

Preparatlon S5: Synthesxs of methyl 2—chloro-3-(naphﬁhaien-l-yi\-3-

axopmpmnate

' 55—1) Mefhyl 3-(naphthalen-1-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 100gpe  of
dimethylcarbonate and the mixture was refluxed for 24 hours. The

solvent was removed under reduced pressure, 100pg of IN agqueous HCl -~ -~

solution was added to the residue, and the resulting mixtrue was
extracted with 100pg of ethyl acetate. - The organic layér was washed
with ~ water(100yg x 3), dried over = anhydrous magnesium sulfate and
concentrated. The Tesidue was . subjected to silica gel column
* chromatography(eluent: n—hexane/ethy] acetate=90/10, v/v) 10- g1ve 10. Og :
(43.8 mmol, Yield 73%) of the tifle compound. = |

" 'H NMR(CDCL) § 3.75(s3H), 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-(naphthéienf1-yl)-3-oxopropi0nate
"7 4.568(20.0 mmol) of the compound’ prepared -in Preparation 55-1)
was dissolved in 50pg of 1,2-dichloroethane, and 2.70g(20.0 mmol) of
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- sulfuryl chloride was. slowly..added. thereto at 0. . .The mixture was ..

stirred at room téﬁpcr'atixre" for 3 ”hbuxs' " The 'sbh'ent”\aras removed by
dlstﬂlauon under reduc=d pressure to glve 4 70g(17 9 mmo;, Yleld 89%)
of the title compound. . : ' ”

- 'H NMR(CDCL) 5 B 75(s 3H) 5. 82(5 2H), 7.50- 772(m 3H),
7.85-8.15(m, 3H) 8. 65(d,1H)

- Example 142: Syntﬁesis_ of _4-ethoxy§'arbonyl-2-(1H—im_idazol-S—ylmethyl}
-5-(naphthalen-1-yoxazole(142) -

142-1) . Ethyl - 2- [(1H-1Imdazol—5-y1)acety}ammo]-3 (naphthaler- -y1)-3-0x%0-
propionate
293mg(0.957 mmol) of the compound prepared in Preparation
51-2), 162mg(0.996 mmol) .of 4-imidazoleacetic acid hydrochloride,
135mg(0.999 mmol) of HOBT and 191mg(0.996 mmol) of EDC were
added to 10p¢- of dimethylformamide, and then 202mg(1.99 mmol) of
triethylamine was slowly added thereto, while stirring. The mixture was
stitred at room .temperature__.-_.for 5. hours and then the solvent therein was
_-removed under reduced pressure. . - To_the tesidue was added 30y of |
- ethyl acetate, which was then wﬁ_shed_‘iyiﬂl saturated sodium bicarbonate
solution and water. The . organic layer was dried o_vé_r anhydrous
magnesium  sulfate, - concentrated and subjected to silica gel column
- chromatography(efuent: diéhlorémethane/methanbl=95/5 vi) to give
-, 200mg(0.547 mmol, Yield 55%) of the title compound. | .
L "  NMR(CDCL) 5. 092(t,3H) 3.70(s,2H), 3. 98-4 15(m 2H),
- 6.20(d,1H), 6.92(s,1H), .7.55(m,4H), 1.65(s,1H), 7.89(d, IH) 8.06(d,1H),
8. 12(br 1H), 8.21(d,1H),. 845(d,1H}

142-2) : .4¢E;hoxycarhopy;h-(zu-_(;;-l-inﬁdazg}-5-;y1methy1)-5-(naphthalén—1-y1)

- oxazole
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e "100mg(0.27 ‘mmol) of the cempound prepared in Example 142-1)
. was dissolved in Spg of THF and then refluxed for 6 hours. The

" solvent was removed by distillation under reduced pressure ahd the
residue  was subjected to' silica- gel  column - chromatography(eluent:
mchloromethane/methanol"%/S viv) to give 40mg(0 12 mmol, Yield
44%) of the title compound. - :

"~ 'H NMR(CDCly) & 0.98(t,3H), 4-13(q 2H), 4.27(s,2H), 6.92(s,1H),
- 745~ 7.58(m,4H), 7.65-7.75(m,2H), 789(d 1H), 797(d,1H)

FAB : 348 (M+1)

Example 143: Synthesis of 2-(1E-imidazel-S-ylmethyl)-4-(morpholin-4-
yBearbonyl-S-(naphthalen-1-yl)oxazole(143)

31mg(0.09 mmol) of the compouﬁd prepared in Example 142-2)
was dissolved in a solvent mixfure. of tetrahydrofuran/methanol/water(0.6
mé/0. Smp,/ 1pg), 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 0.IN 'aque'ous 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 Ipp of dnnethylfonnamlde 18mg(0.13 mmol) of HOBT and
' 26mg(0.13 ‘mmol) of EDC were added thereto at 0, and the mixture

~was’ stirred for 10 minutes. 94£(0.09 .mmol) of morpholine and 18 17

{0.13 'mmol) 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 procedure .as Example 142-1) to give

- 14mg(0.04 mmol, Yield 45%) of-the title compound.

'H NMR(CDCL) § 2.97(br2H), 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+1) .

Example 144. Syntheszs of 4-ethoxycarbanyi-2 (IH-lmndazol-S-yimethyl)
-5—(naphthalen-l-yl)thmznle(l“) '

105mg(0.287 mmbl)- of the compound prepared in Exampie 142-1)
'~ and 1-16mg(0;287 mmol) of Lawesson's Reagent were dissolved in 10y

of tetrahydroforan, and the mixture was refluxed for 6 howrs.  The
solvent was removed under reduced pressure, 10y of saturated sodium
bicarbonate solutmn was added to the residue, and then the resulting
mixture ‘was extracted with ethyl acetate.  The organic layer was dried
over anhydrous magnesium sulfate, concentrated and subjected to silica -
gel column chrdmatography(éluent:- dichloromeﬂ1ane/méthanol=95/5, v/iv) to
give 26mg(0.075 mmol, Yield 26%) of the compound of Example 142-2)
-and 24mg(0.066 mmol, Yield 23%) of the title compound.

H NMR(CDCL) § 0.63(t3H), 3.92(q,2H), 4.42(s2H), 6.97(s,1H),
7.405- 7.75(m,6H), 7.85-7.95(m,2H)

‘"FAB : 364 (M+1)

Example ~145: Synthesis of 2-[1-(4-chlorobenzyl)-1H-imidazol-5-yl
- methyl}-4-methoxycarbonyl-S-(naphthalen-1-yl)thiazole(145)

130mg(0.49 ‘mmol) of the compound prepared in Preparation 52-4)

. and 129mg(0.49 mmol) . of the compound prepared in Preparation 54
were dissolved in 5pg¢ of ethanol, and the mixture was refluxed for 5
hodrs.  The solvent was removed by distillation under reduced pressure
and the residue was subjected to ‘silica gel column chromatography

- “(eluent: dichloromethane/methanol=40/1, v/v): to. give 45mg(0.095 mmol, '

"~ Yield 19%) of the title compound.

'H NMR(CDCL) § 3.50(s,3H), 4 26(s 2H), 5.11(s, 2H) 6.92(d,2H),
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707(s, 1H), 7.21-7.43(m,7H), 7.53(s,1H), 7.83(m2H)
' FAB : 474 (M+1) |

‘Example -1'46:. Synthesié of 2-[1-(4-chlorobenzyl)-1H-imidazol-5-yimethyl
]—4¥(mbrphalin-4-yl)carbonyl—S—(naphthal'eh-I'—yl)thiazoie(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. | _ |

'H NMR(CDCl) & 2.63(br2H), 3.02(br,2H), 3.24(br.2H),
3.42(br,2H), 4.26(s,2H), 5.21(s,2H), 7.02(m,2H), 7.18(s,1H), 7.31(m,2H),
7.43-7.60(m,5H), 7.78-7.96(m,3H) |

" FAB : 529 (M+1)

Example 147: Synthesis of 2-[1-(4-chlorobenzyl)-1H-imidazol-S-ylmethy!
]-4-{N-(2-methoxy)ethyl-N-methylcarbamoyi]-5-(naphthalen-1-yl)thiazole
(147)

The title compound was 6btained in a yield of 41% according to
the similar procedure as Exﬁr‘nple 143 wusing the compound prepared in
Example 145 except that N-(2-methoxyethyl)methylamine was wused
instead of moxpholiné ' ' |

" 'H NMR(CDCls) § 2.68(br,3H), 2.89-3.39(m,7H), 4.22(s2H),
517(s2H), 7.01m2H), 7.15@1H),  7.33(m2H), 7.40-7.61(m,5H),
7.71-7.82(m,3H)
* FAB : 531 (M+1)

' -Example 148: Synthesis of 2-[1-(4-chlorobenzyl)-1H-imidazol-5-ylmethyl
" }-5-methoxycarbonyl-4-(naphthalen-1-yl)thiazole(148)
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250mg(0 95 mmol) of the compound prepared in Preparation 54.-4)
and 249mg(0 95. mmol) of the compound prepared in Preparanon 55-2)
were dissolved in 10p. of eﬂtanol, and the mixture was refluxed for 24
- hours. - The solvent was removed by distillation under reduced p_ress_ure |
and the :esidu‘é - Was . subjected -.to silica gel column chromatography
(eluent: dichloromethane/methanol=40/1, v/v) to give -180mg(0.38 mmol,
Yield 40%) of the title compound. : | _ o

'H NMR(CDCh) s 3.53(s3H), 4.22(s2H), 5.12(s,2H),
6.91(m,2H), 7.11(s, 1H), 7.21-7.54(m,7H), 7.83(m,3H) o

FAB : 474 (M+1) |

Example 149: Synthesis of 2-{1-(4-_(:hiarabehzy!)—IH-imidazol-S-yEmethy! '
' _}-5-(mo_rpholin-4-yl)carb,onyl-4-(n‘a'phth'al'en-l-y!)thiazole(l49)_

The title compound was obtained in a yield of 39%. according to
the similar procedure as Example 143 ﬁsing the compound prepared in.
Example 148. S .

'H NMZR(CDCla) 8 - 2.38(br,2H), 2.82(br,2H), 3.21(br,2H), .
3.42(br,2H), 4.27(s,2H), 5.21(s,2H), 6.98(m,2H), 7.25(m,3H),
7.50-7.61(m,5H), 7.89-7.99 (m,3H) | |

"FAB : 529 (M+1)

- Example- 150: Synthesis of 2-{1-[1-(benzyloxycarbonyi)piperidin-4—
: ylmethyl]-IH-lmldazol-S-ylmethyl}-S—methoxycarbonyl-#(naphtha!en-l—yl
' _-')thlazole(150)

'124mg(0.33 mmol) of the compound prepared in Preparation 53-6) .

and :87mg(0.33 mmol) of the compound preparedin Preparation 55-2)
were dissovedin 10y of ethanol,. -and the mixture was refluxed for 20
- hours.  The solvent was removed by distillation under reduced pressure
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'_ © and the "residue ‘was subjbcte‘d"”-to“ ¥ sﬂi’cé "ghl column chromatography

- (eluent: dlclﬂoromethanc/methanol=93/5 v/v) to give 95mg(0.16 mmol,
Yield 48%) of the title compmmd -

| ' NMR(CDCh) § 110(br,2H), 1.53(br,3H), - 2.50(br,2H),
- 3.62(s;3H), 3.81(d,2H), 4.19(br,2H), 4.41(s,2H), 5.14(d,2H), -7.16(s, 1H),
7:27-7.61(m, 10H), 7.78(s,1H), 7. 91(d,1H) 7. 96(d,1H)

FAB = 595 (M+1) '

Example 151: Synthééis of 2-{1-[14(be'n2yiexycérbonyi)piperidin-4-yl
methyl]-1H-imidazol-5-yimethyl}-5-[N-(2-methoxy)ethyl-N-methylcarbam
. oyl}4-(naphthalen-i-yhthiazole(151)

The title compound was obtai’ned in a yield of 36% according to
the similar procedure as Examplé 143 using the compound prepared in
Example 150 except that N-(2-methoxyethyl)methylamine was used

~ instead of morpholine. | ' | '

'H NMR(CDCk) ¢ 2.68(br3H), 2.89-3.39(m,7H), 4.22(s2H),

- 5.17(s,2H), - 7.01(m,2H), - 7.15(s,1H), = 7.33(m,2H), 7.40-7.61(m,5H),
7.71-7.82(m,3H) - | |

FAB : 638 (M+1)

Preparation 56: Synthesis of 4-(5-chloromethyl-lH—:mldazol-I-ylmethyl)
-pxpendme—l-carboxyhc acid benzylester

56-1) 4-'Aminoniethy1—piperidi1ie—l-carthXylic acid benzylester |

‘ 22.2g(02 mol) of 4-aminomethyl-piperidine was  dissolved - in -
250y -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 0¢C, and then 34.2g(0.2 mol) of benzylchloroformate was
added thereto while stirring.  After the mixture was stirred for 3 hours,
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IN agueous- potassmm hydrosulfate soluﬁon(zzom) was added thereto at
. room tcmperature "hﬂ mmture was extracted three times with 200y
a of diethylether, and then the aflueous Ia.ycr was basified with sodium

hydroxide. The aqueous solution was saturated with sodium chloride and
-.extracted three times with 100pg¢ of dichloromethane. The organic
solution was dried over magnesium sulfate and distilled under reduced
pressure to obtain 38g(Yield 91%, Molecular weight 248) of the title
. compound. _ . :
'H NMR(CDCh) 8 lll(s ZH) 149(s 3H) 170(d,2H), 2.57(d,2H),
2.78(s, 2H), 4.20(s,2H), 5.12(s,2H), 7.34-7.35(m, SH)

FAB(M+H): 249

56-2)  4~(5-Hydroxymethyl-2-mercapto-1H-imidazol-1-ylmethyl)-piperidine
-1-carboxylic acid benzylester |

' 24.8g(0.1 mol) of the compound prepared in Preparation 56-1)
and 6.0g(0.1 mol) of acetic acid were dissolved in 50y 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 dimer and .10.0g(0. '17 mol) of acetic acid were dissolved in
50p¢ of n-butanol. The wholc mixture was stirred for 48 hours. The
- solvent . was removed: by distillation under reduced pressure, 200y of
ethyl acetate was added thereto, and the mixture was washed three times
with 100me._ of water.. The 'organ.i'c Iéjrer. was dried over magnesium
sulfate, and . the -solvent was removed by distillation under reduced
~ pressure to obtain 27g(75 mmol, Yield 75%, Molecular Wei_ght 361) of
the title compound. |
| 'H NMR(CDCL) 5 122(d,2H) 1 57(d,2H) 2.30(s,1H), 2.72(s, 2H)
396 (s2H), 415@d2H), 446(s2H),  5.10(s2H), 6.62(s, 1H),
© 7.26-7.37(m,5H)
FAB(M+H): 362 -
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56-3)  4~(5-Hydroxymethyl-1H-imidazol-1-ylmethyl)-piperidine-1-carboxylic |

acid benzylester

18.05g(5¢ mmol) of the compound prepared in Preparation 56-2)
was added to a mixture of 100yg of nitric acid(10%) and 10p of ethyl
acetatt.  The whole mixture was sozked in cold ice water for 5
minutes, and stirred at room .tempera'ture for 3 hours. - The mixture was
basified with 4N aqueous sodium hydroxide solution, and then extracted
twice with 100g 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.

'H NMR(CDCL) § 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), 4.56(s,3H), 5. lO(s 2H), 6.82(s,1H),

7.27-7.40 (m,5H)

FAB(M+H): 330 -

56-4)' _ 4-(5-Chloromethyl-1H-1m1dazol- -ylmethyl)—pxpendme— -carboxyhu
“acid benzylester :
9.9g(30 mmol) of the compouhd pfepared in Preparation 56-3)
 was dissolved in 50y of chloroform, and 7.1g(60 mmol) of thiomyl
chloride was slowly added thereto at 0¢c.  The mixture was stirred for
" 2 hours, the solvent was removed by distillation- under reduced pressure,
and the residual hydrochloric acid was removed under vécuum to obtain
9.9g(Yield 95%, Molecular we1ght 347. 5) of hydrochlonc acid salt of the
title ' compound. o ' '
" 'H NMR(CDCh) g 11'2(&,2}1), 153@2H);  2.65(s, 2H)
-3 82(d,2H) 422 (s,2H), 4.42(s, lH) 449(s 3H), 5. 12(s 2H) 6.60(s,1H),
7.30-7.41(m,5H) ' ' :
'FAB(M+H): 349
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- Preparation 57: Synthesis of I-(4-chiorcbenzyl}-S-chloromethyl-1H~ ... .......

imidazole hydrochloride

57-1) 1-(4-Chlorobenzyl)-5-hydroxymethyl-1H-imidazole

The title compound was .obtained in a yield of 50% according to
the procedure described in JMDener, L-H Zhang, HRapoport,
JOrg,Chem., 1993, 58, 1159 using dihydroxyacetone ~dimer and
4-chlorobenzylamine hydrochloride as starting materials.

'H NMR(CDCI+CDsOD) § 4.46(s,2H), 5.26(s,2H), 7.00(s,1H),
7.07(8,2H), 7.50(d,2H), 7.65(s,1H) ' | |

57-2) 1-(4-Chiorobenzyl)-5-chloromethyl-1H-imidazole hydrochloride

The title compound was obtained in a yield of 96% accdrding 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)-1H-pyrazole .

58-1) N-t-Buty}-N'-(naphthalen-1-ylmethylenyl)-hydrazine
5.0g(32 mmol) of I-naphthaldehyde and 3.99g(32 mmol) of
-t-butylhydrazine hydrochloride. were dissolved-in 100p¢ of methanol, and
~then the mixture was reacted with 1pg of acetic acid at room
temperature for. 24 hours. = After the solvent was removed by distillation
~ under reduced pressure, 20p¢ of ethyl ,aqetate.- was added to the residue.
- The mixture was washed with saturated sodium hydrogeil carbonate
~ solution. . Then, the separatcd' organic, layer was dried over anhydrous
magnesinm sulfate and distilled under reduced pressure to remove  the
solvent to obtain-6.3g(28 mmol, Yield 86%) of the title compound.
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T H NMR(CDChY s L70(sSH), 7.23(s,1H),  7.32(m, 1H),
.. 742(m,2H), 7.80 (d,1H), 7.90(d,2H), 8.60(d,1H), 9.91(s,1H), 12.1(br,1H)
FAB(M-+H): 227 |

58-2) 1-(t-Butyl)-3-(naphthalen-1-yl)-1H-pyrazole-4-carboxylic acid ethyl
ester ' ' ' _ '

6:35(28 mmol) of the compound prepared in Preparation 58-1)
and 2.44g(30.8 mmol) of ethylpropiolate were dissolved in a solvent
mixture of 27y of acetic acid and 32 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 |
(cluent; ethyl acetate/n-hexane=9/1, v/v) to obtain 6.76g(21 mmol, Yield
75%) of the title compounnd. N '

'H NMR(CDCL) - § O80(t3H), 165(9H), 3.98(q,2HD,
738(m,2H), 748 (m,1H), 7.55(m,1H), 7.74(m,1H), 7.85(m,2H),
8.21(s,1H), 11.31(br,1H) | |
FAB(M+H): 323

58-3) 3-(Naphthalen-1-y)-1H-pyrazole-4-carboxylic acid ethylester
3.65g(11.3 mmol) of the cdmpound prepared in Preparation 58-2) .
was dissolved in 50p¢ of formic acid, and the resulting solution was
boiled for 12 hours under reflux. ‘The solvent therein was removed by
distillatiori under reduced pressure, and ethyl acetate was added thereto.
The mixture was washed with saturated aqueou.é sodium hydrogen
carbonate " solution and dried over anhy.dibus magnesium sulfate.  The
solvent was removed by distillation wunder reduced pfessure, and the
- residue - was subjected - to silica gel column chromatogrophy(eluent: ethyl
acetate/n-hexane=6/4, v/v) to obtain 1.1g(4.1 mmol, Yield 37%) of the
title compound(see, .LHetero.Che_m., 31, 1447, 1944),
'H NMR(CDCl) .5 0.80(t3H), 3.98(q2H), 7.35-7.60(m,5H), -



WO 99728315 | o PCT/KR98/00377

177

| TS0, TSASIEY
 FABQMHH): 267

58-4) 3-(Naphthalen—l—yl);IH-pjmézole#carbo;yﬁc acid |
| 1.1g(4.1 mmol) of the compound prepared in Preparation 58-3)
and 2.1g(12.4 mmol) of potassium hydroxide were dissolved in 50pp of
a solvent mixture of methanol/water(1:1, v/v). The mixture was reacted
 under reflux fbr- 12 hours. . The solvent was removed by distillation
under reduced pressure. The residue was acidified with IN aqueous
hydrochloric acid solution, extracted with 50y 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 |
'H NMR(CD;OD+CDCL) § 7 30(m, 3H), 7. 56(d, lH) 7.80-7.95
(m,3H), 8.07 (s,1H) |
FAB(M+H): 239

58-5) - 4'-[N—(Z-‘Methoxyethyl)-N-methyi]Carbamoyl-S-(naphthalen-14y1)- 1H-
pyrazole = : .
238mg(l mmol) of the compound prepared in Preparation 58-4)
was dissolved in .10pg of dimethylformamide, and 230mg(1.2 mmol) of
EDC, 10lmg(l mmol) of tricthylamine and 162mg(1.2 mmol) of
- HOBT(1-hydroxybenzotriazole) were added thereto, and then the mixture
- was stirred at OC for 5 minutes. To the mixture was added 124mg (1
mmol) of N—(Z-methoxyethyl)-N-meihylémine hydrochloride, which was
then stifred at room temperature for 5 hours. The solvent was removed
~under- reduced pressure, 10y of saturated aqueous potas.sium carbonate
solution was added to the residue. - The mixture was extracted with 20
m¢ of ethyl acetate, washed with 10p¢ of IN aqueouns hydrochloric acid
solution, washed with saturated sodium chloride solution and water, dried
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‘over anhydrous sodium smfate and concentrated to obtam 247mg(0 8

mmol, Yield 80%) of thc title ccmpou:nd _
" 'H NMR(CDCL) § 2.40(s.2H), 2.81(s,1H), 2.84(s,1H), 2. 96(5 1H)
3.0 (s4H), 3.15(s,1.5H), 3.34(s, 15H) 7.24-7. 52(m,4H) 7.59(s,1H),
7. 77(m 2H), 7.93(d,1B)
" FAB(M+H): 310

Prepar'ation 59: Synthesis of - L(morpholin-ﬂt-yi)carbdn‘yl-S-(naphthalen'
-1-yl)-1H-pyrazole - ' '

238pg(1 mmol) of the compound prepared in Preparation 58-4)
~ was dissolved in 10y of dimethylformamide, and 230mg(1.2 mmol) of
EDC and 162mg(12 mmol) of HOBT were added thereto, and the
mixture was stired at 0C for 5 minutes. To the whole mixture was
added 87mg(1 mmol) of morpholine, which was then stired at room
temperature for 5 hours. ‘The solvent was removed under reduced
pressure and 10pg of saturated agueous potassium carbonate solution was
added to the residue. ~ The mixture was extracted with 20pg of “ethyl
acetate, washed with 10pg of IN hydrocﬁloﬁc acid solution, washed with
~saturated aqueous sodium chloride solution and water, dried  over
anhydrous sodium sulfate, and concentrated to obtain 240mg(0.8 mmol,
Yield 80%) of the title compound.
'H NMR(CDCk) § - 2.5(br,2H), 2.95(br2H), 3.15(br,2H),
3.40(br,2H), 7.50 (m,4H), 7.95(m,4H), 9.73(br,1H) - |
FAB(M+H): 308 - - |
Example 152: Synthesis of _1-[1-(1-benzyloxycarbonyl—piperidin—4-
ylmethyl)-1H-imidazol-5-ylmethyl}-4-[N-(2-methoxyethyl)-N-methyl]
" carbamoyl-3-(naphthalen-1-y1)-1H-pyrazole(152)
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.616mg(2.0 mmol) of the compound prepared in Preparation -56-4).
wes dissolved in 10pg of dimethylformamide, 264mg(6.6 mmol) of

sodium hydride(60%) was: added thereto at 0, and .thé.who'llé. m_ixture_ S

. was stirred for 5 minutes. To the mixture was added 765mg(2.2 mmol)
of the compound prepared in Prepaz_'a'ﬁon. 58-5) and the resulting mixture
was stirred at room temperature for 5 hours. The solvent was removed
by distillation under reduced pressure, and 100 of water was added to
the residue. The mixture was then extracted twice with 20y of ethyl
acetate, dried over magnesium sulfate, concentratéd, and 'subjected to
silica gel .column chromatogrophy(eluent: dichloromethane/methanol=90/10,
v/v) to obtain 930mg(Yield 75%) of the title compound.

'H NMR(CDCl) & = 1.11(m,2H), 1.37(br,1H),  1.50(br,2H),
2.35(br,1H), 255 (br2H), 2.71(br,1H), 2.90-321(m,7H), 3.35(br,1H),
3.900br,2H),  3.98(d,1H),  450@1H), . 5.02(s2H),  5.10(s2H),
7.21-7.40(m,6H), 7.41-7.60(m,4H), 7.70 (s,1H), 7.80(s,1H), 7.95(m,2H),
8.13(d, 1H) | '

FAB(M+H): 621

“Example 153: Synthesis - of 1-{1-(1—m_eth_oxycarbohylpiperidin-—4—
' ylmethyl)—l_H—imidazole-S—.ylmethyl]-4-[N-(2-methoxyethyl)—N—methyl]
carbamoyl-3-(naphthalen-l-yl)-lH—pyrazol_'e(153)

153-1) 1-[1-(Piperidin-4-ylmethyl)-1H-imidazole-5-ylmethyl}-4-[N-(2-metho-
xyethyl)-N-methyl]carbamoyl-3-(naphthalen-1-y1)- 1H-pyrazole

227mg(0.36 mmol). of the -compound. prepared in Example 152
~was dissolved in methanol, 20mg of palladium hydroxide carbon was
added thereto, and then thé mixture was reacted under  1 atm of
hydrogen for 2 hours.  After the Teaction was. compiet_ed, the mixture
.. was filtered and the solvent ﬁ_vas removed. . . The filtrate was subjected
to silica gel column '_chromatogrophy_(e’lnent:- ammonia water/methanol=
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"'__'15/85 v/v) to obtam 128mg(0 26 mmol, Yleld /4%} "gf'_ ':_the_"-"ti_ﬂe__ o

~ compound. i | S
| " NMR(CDCIg) 3- I.OS(S,ZH),' 1.53(m,4H), 2.33(s,2H),
- 2.64(br4H), 3.20(m,6H), 331(s,1H), 3.75(d2H), 4.13(m2H), 5.10(s2H),
6.71(s,1H), 7.11(s,1H), 730(m9H) 7.74(d,1H), 7.81(d,1H), 7.90(s,1H),
8.06(d,1H) |

FAB(M-+H): 486

153-2) 1-[1-(1-methoXycarboﬂylpit:‘cridin-@ylmethyl)-IH-imidazol-S-ylmeth-
yi}-4- [N—(2-me&10xyethy1)—N—meﬂ1yl]carbamoyl— -(naphthalen- -yl)-1H-
pyrazole

| 30mg(62 mol) of the compound prepared in Example 153-1)
was added to 2pg of dichloromethane, 5.4mg(6.9 #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 ,mol, Yield
85%) of the title compound.
'H NMR(CDChL) 5 '1._11(bir,2H), 1.33(br,1H), 1.53(br,2H),
2.39(s,2H), 2.70 (br,dH),  2.90-3.20(br,6H), 3.32(s,1H), 3.62(s,3H),
, 3.78(d,2H), 4.16(m,2H),  5.16(s;2H), 6.74(s,1H), = 7.10(s,1H),
© 7.21-7.50(m,14H), 7.76(d,1H), 784(d,1H) 7.91(s,1H), 8.07(d,1H)
FAB(M-+H): 545

Example 154: Synthesis of 1- {1-(4-bromobenzyl)-lH-lmldazol-S-yl
methyl]-4-[N-(2—methoxyethyl)-N—methyE]carbamoyl-s-(naphthalen-l-yl)—
1H-pyrazole(154) -

' The title compbund was Obfa'ined 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) and -the compound prepared in Preparation 58-3) were
e o o IR
. 'H NMR(CDCL) 5 241(s2H), 2.82(s,1H), 2.85(s,1H), 2.98(s,1H),
3.(54(3?4H), 3.17%(s,1.5H), 3.36(s,1.5H), 5.11(s,2H), 5.21(s,2H), 6.95(d,2H),
725(d2H),  7.35-7.60(m,SH), 7.64(s,1H), 7.72(s,1H),  7.81(m,2H),
8.11(d, 1H) | - | |

. FABQMHH): 558

Example 155: Synthesis of I-[I1-(4-chlorobenzyl)-1H-imidazol-5-yl
methyl}-4-[N-(2-methoxyethyl)-N-methyl]carbamaoyl-3-(naphthalen-1-yI)-
1H8-pyrazole(155) .

The title compound. 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. _
'H NMR(CDCl) & 2.41(s,2H), 2.82(s,1H), 2.85(s,1H), 2.98(s,1H),
3.04 (s.4H), 3.17(s,1.5H), 3.36(s,1.5H), 5.20(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,1H), 7.88(m,2H),
SILIH) | |
. FAB(M+H): 514

Example 156: Synthesis of 1-[1-(44cyanobeﬂzyl)—lH—imidazol—S—yl
methyl]—4—[N-(2-methexye__thyl)-N-methyl]carbamoyl—3—(naphtha!en~1-yl)-
1H-pyrazole(156) . . - '
The title co#npou_n_d 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 58-5) were
used. '
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' 'H NMR(CDCL) § 2.41(s,2H), 2.82(s,IH), 2.85(s,1H), 2.98(s,1H),
3.04 (5,4H), 3.17(s,1.5H), 3.36(s,1.5H), 5.20(s,2H), 5.31(s,2H), 6.99(d,2H),

726 (d2H), 7.35-7.46(m,5H), 7.48(s,1H), . 7.57(s,1H), - 7.89(m,2H),
8.12(d,1H) - _ R - |

- FAB(M+H): 505

Example - 157: Synthesis of 1-[1-methyl-1H-imidazol-5-ylmethyl}-4-[N-
| (2-methoxyethyi)l-N-methyl]‘carbamzoyl-?}-(naphthalen-l-yi)-l-H—pyrazo!e
(157)' . o

. The title compound was obtained in a yield 81% according to the
same procedure as Exémple 152 except that 1-methyl-S-chloromethyl-1H-
imidazole hydrochloride and the compound prepared in Preparation 58-5)
were used. | | ' -

'H NMR(CDCh) 5 242(0br2H), 2.71(b1H), 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,1H), 7.83 (d,1H), 7.89(s,1H), 8.05(d,1H) . |

FAB(M+H): 404

Example 158: Synthesis of '1-.[1-(1-benzyloxycarbonyl-piperidin-4—
yimethyl)-1H-imidazol-5-ylm ethyl]-4'-(mprpholin-4-yl)carbonyl—3—(naphtha
len-1-yl)-1H-pyrazole(158) :

612mg(2.0 mmol) of the -'compoimd prepared in Preparation 59 -

- was dissolved in 10pg of dimethylformamide, 264mg(6.6 mmol) of
sodium ' hydride(60%) was added thereto ‘at 0, and the whole mixture
was stired for 5 minutes. To the. mixture was added 765mg(2.2
mmol) of the compound prepared in Preparation 56-4), which waS then
stired at room temperature for 5 hours.  The solvent was removed by

distillation - under reduced pressure and 10y of water was added to the
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residue. 'The resulting mixture was | then extracted twice with 20ps of

ethyl acetate, dried over magnesium sulfate, concentrated, and suliijeéte&-” N

to silica gel column. chromatography(eluent: dichloromethane/methanol=
90/10, v/v) to obtatin 930mg(Yield 75%) of the title compound. -

'H NMR(CDChL) s LI1Mm2H), L137(br1H), 1.50(br,2H),
L62(n1H),  2350n1H),  255(r2H),  271(riH),  3.14(br2H),
3.35(br,2H), . . . 3.90(br,2H),. | 4.15mdH),  5.02(s2H), = 5.10(s,2H),
7.21-7.40(m, 6H), 7.41-7.60(m,4H), 7.70 (s 1H), 7.80(s,1H), 7.95(m,2H),
8.13(d,1H)

FABM+H): 619

Example 159: Synthesis of 1-{1-(1-methoxycarbonylpiperidin-4-yl
methyl)-lH—imidazol-S-ylmethyl]-4—(morphoiin-4-yl)carbonylé?(naphthaie
n-1-yI)-1H-pyrazole(159)

159-1) 1-{1-(Piperidin-4-ylmethyl)-1H-imidazol-5-ylmethy1}-4-(morpholin-4-
yi)carbonyl—3—(naphthalen—1-yl)-1H-pyrazole

_ 227mg(0.36 mmol) of the compound prepared in Example 158

~was dissolved in methanol, 20mg of palladium hydroxide carbon was

- added thereto, and the mixture was. reacted under 1 atm of hydrogen for

2 hours. After the reaction was c’ompleted, the mixture was ﬁlltered and

the solvent therein was removed.. The residue was subjected to silica gel

- column chromatography(eluent ammonia . water/methanol=15/85, viv) to
give 120mg(0.26 mmol, Yield 74%) of the title compound

'H NMR(CDCl) 3 1.06(m,2H), 1.43(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),
1.35(m,3H), 7.63(s;1H), 7.75(d,1H), 7. 80(d,1H) 7.93(d,1H)

 FAB(M+H): 484 .

- .-159-2)., .:.1;_-.[.,.1_-(1—Methoxyc_t_n'bonylpiperidin%—.y]meﬁyl)-lH-imjd_azol-S-yl
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" methyl}-4-(morpholin-4-yi)carbonyl-3-(naphthalen-1 l-yh-1H-pyrazole ~ 7

© 30mg(62 pmol) of the compound prepared in Example 159-1)__
was dissolved in 2pg of dichloromethane, 54mg(6.9 ymol) of
methylchloroformate was added thereto by injector, and the whole
mixture was stired for 2 hours. The solvent was removed under
reduced préssure,' and the residue was subjected to silica gel c_:olumﬁ
chromatography(eluent: dicthrometﬁaﬁe/m=thandl=80/2‘O, viv) to give
27.8mg(5.3 ymol, Yield 85%) of the title compound. '
| 'Yy NMR(CDCk) s 1.05(br2H), 132(brlH), 1.53(br2H),
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), 671 (s,1H), 7.03(s,1H), 7.14(s1H), 7.24~7.43(m,5H),
7.74(d,1H), 7.82(d,1H), 8.10(4,1H) = -

FAB(M-+H): 543

Example 16G: Synthesis of l-[l-(4-bromobehzyl)-lﬁ-imidazol-s-yl
methyl]-4-(morpholin-4-yl)carbonyl-3-(naphthalen-1-yl)-1H-pyrazole(160)

The title compound was obtained in a yield 81% according to the
same procedure as Example 152 except that the compound prepared in
Preparauon 32-2) and the compound prepared in Preparation 59 were
wised: ' :
'Yy NMR(CDCL) 2.35_(6':,2'11), 2.80(br,2H), 3.15(br;2H),
3.35(br,2H), 529(s2H), 531(s2H), 7.00(d,2H), 7.20- 7.35(m,3H),
7.40-7.60(m,4H), 7.72 (s,1H), 7.80(s, lH) 790(m2H) 801(d,1H)

' FAB(M+H) 556 '
Example 161:- Synthesis - of l-[l-(4-‘chlorobenzyl)-lH—imidazol-S-yl
m_'eth'yl]-4-(mor_pholin-4-yl)ca'rbohyl'-3-'(naphthaie'n-l-yl)'-1H-p'yrazole(161)_

~ The tifle compound was obfained in a yield 81% according to the
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‘same- procedure as Example -152- e}..c..pt that the compound prepare

jPreparauon 5 7-z) and tbe compouna prepared in Preparatlon 59 were

. used. _ . '

'H NMR(CDCL) 5 2.35(br,2H),- 2.80(br,2H), 3.15(br,2H),

3.35(br.2H), 5.29(, ZH)II 531(s2H), 7. OO(d,ZH) 7.20-7.35(m,3H),

7.40-7.60(m,4H), 7.72 (s,1H), 7.80(s,1H),. 7 90(m 2H), 8.01(d,1H)
FAB(M+H): 512

Example _162: Synthesis of 1-[1—(4-cyanobenzyl)—IH-imi&iaza!-s-yl
methyl}-4-(morpholin-#y!)carbbny!—?v-(napht_haien-by!)-lE-pyra'zble(l62)

The title compound was obtained in a yield 81% according to the
same p,roccdﬁ.re as -Example 152 except that the compound prepared in
Preparation 29-5) and the compound prepared in Preparation 59 were
used. - : _ :
'H NMR(CDCL) 5 235(0br2H), 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 (5,1H), 7.80(s,1H), 7.-90(m,2H),--8.01(d,1H)

FAB(M-+H): 503

Example 163: Synthesis .. of _1-(15methyl-lH—imidazol—S-ylméthyl)—4-'
(morp-holin-4-yl)carbonyl—S-‘(naphthalen-l-yl)-_'I.H-pyrazoIe(163)

‘The title compound wé_s*obtained in a yield 81% according to the
. same procedure as - Example. 152 excépt that - 1-methyl-5-chloromethyl
. «1H-imidazole . hydrochloﬁde and the compound prepared in Preparation‘
.59 were used. T P _ _ _

'H NMR(CDCk) §. 2.35(br2H), 2.80(br,2H), 3.15(br,2H), -
-3.35(br,2H), 3.62(s,3H), 5.29(s,2H), 7.20-7.35(m:3H), 7.40-7.60(m,2H),
- 7.72(s,1H), 7.80 (s,1H), 7.90(m,2H), 8.01(d,1H)
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 FAB(MHH): 402

. Experimental Example 1

Analysis of in vitro _inhibifary activity for Ras farnesy! transferase

"In the present experiment, Ras farnesyl' transferase 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 Appin. No.
97-14409 was used after it has been purified according to the known
method(see, Chung et al.,, Biochimica et Biophysica Acta, 1992, 278,
1129).

~ The enzyme reaction was performed in 50,4 of 50mM Sodium
HEPES buffer solution containing 25mM of potassium chloride, 25mM of
magnesium chloride, 10mM of DTT and 50 4 M of zinc chloride. 1.5
‘uM of Ras substrate protein, 0.15,M of trittum-famesylpyrophosphate
and 4.5nM of farmesyl 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 Ipe of
ethanol solution containing 1M 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

" filtér was measured using LKB g counter. Enzyme titer was measured

in the unsaturated state of substrate where the concentrations of Ras

substrate ‘protein and farnesyl transferase have quantitative relationship.

The compound according to the present invention dissolved in dimethyl

sulfoxide(DMSO) was added -to th_e reaction solution in an amount of
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less than 5% of the total reaction - solution, and then the enzyme

| inhibito_fy aét_ivity ‘die,rcof was r_neasured. - The enzyme inhibitory activity
was represented by percentage of the' amoﬁnt of famesyl incorporated
into the Ras subsu'até protein m 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. | |

T.o evaluate the selective enzyme inhibitory abtivity. of the
compound according to the present invention, inhibitory activity on
geranylgeranyl. transferase was measm_*’ed' Geranylgeranyl transferase was
purified from bovine brain .according 1o the method modified from
Schaber's method(Schaber et al.; J. Biol. Chem. 1990, 265, 14701), and
substantiaily the same experhnental procedure as that for farnesyl
transferase was perfonned on geranylgeranyl pyrophosphate and Ras-CVIL
.subsn'ate protein.

- The test results are represented in the following Table 7.

Expenmental Example 2

Analysis of in vivo inhibitory- actmty for Ras farnesyl transferase

In the present experiment, Rat2 cell line which expresses
C-Harvey-Ras protein having - ﬁansfoming -activity and Rat2 cell
-line(Korean patent appl_icf,_aﬁon. No. 97-14409) 'whic;h is transformed with
fused protein of H-Ras substituted with polybasic lysine domain at
- C-terminus of K-Ras were nsed. _ The. experiment was performed by the
-modified Declue's method(Declile J. '. E. et al, Cancer Reéearch, 1991,
_51 712).  Hereinafter, . the expenmenml method will be described in
. more. detml
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'3 x 10° cells of transfo_ifmcd Rat2 _fﬁBr’oblast cell line were sprayed

on 60mm cell cultivation dish and cultivated for 48 howrs in a cell

| incubator at 37°C and after 50% or more of demsity was reached, it was
‘treated with the test compounds. The compound .accor_ding to the
present invemtion dissolved in dimethyl'sulfoxide(DMSO) was used. 1%
concentration of dJmethylsulfoxzde was used m both control and test
groups.  After 4 hours from the treatment with the compound,
methionine labeled with 150 pCi of radioactive ‘isotope [ S] per Ipp of -
medium was added and after cultivating for 20 hours, the cells were
washed with physmloglcal saline water. The cells were lysed using I
of cold cell lysis buffer soluuon(SOmM of Sodiam HEPF'S buffer
solution containing SmM of magnesium chloride, ImM of DTT, 1% NP
40, 1mM of EDTA, 1ImM of PMSF, 2,M of leupeptin, 2,M of
pepstatin A and 2 4, M of antipain) and the supernatant wherein the cells
were lysed was obtained by high-vclocity centrifugation of 12,000g x5
minutes. The amount of radioisotope in the supematént was measured
and standardized to obtain a quantitative' result in immunoprecipitation
. reaction and then, Y13-259, a mbnoclonal antiboby - specifically binding to
Ras protein(Furth, M. E. et al, J. Virol, 1982, 43, 294) was added and

| reacted for 15 hours: at 47 . Protein A(combine&. with goat anﬁ—murine
imunoglobulin antibody)-agarose suspension was added to the “solution
and reacted for 1 hour at 4°C and then, to remove the unspec1ﬁc
binding product, ;mmunopreczpl_tates wer.e_.washed with ‘2 buffer solution
(50mM Tris chloride buffer  solution containing 50mM of sodium
.chlc;ﬁde, 0.5% of sodium: _d.iocholaife, 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 and dried. Then, the gel was exposed to X-ray film, developed
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- and printed. From the result of the experiment, intensities of band of

prot ein combmed with or mtnout farnesvl of Ras protcm were measured,

and the conc"ntratxon of the test compomd mh;bmnc

50% of famesyl

bmdmg was defined as CICso, an in vivo Ras farnesyl transferase
mlubxtary activity.  The test results are shown in the following Table 7.

Table 7-1

COM.|  HRas H-Ras K-Ras K-Ras
NO. | ICs(xM) | CICs(pM)' | ICso(uM) CICso{ 1 M)
1 0.0011 0.025 0.0035 ' 10
2 0.00085 0.025 0.002 10-50
3 1 0.001 0.025 1 0.0024 15
4 0.047 0.1-1 0.75 10-100
5 0.0037 0.025 . 0.0085 10-50
6 0.001 10.025 0.002 10-50
7 0.0006 . 0.025 0.0022 10-50
8 0004 | 0025 - 0,008 10-50
9 0.005 . 0.025 0.0066 10-50
10 0.00085 0.0125 0.005 10-50
11 0.004 0.025 0.008 10-50
12 0.005 0.025 0.0066 10-50
13 0.00085 10.0125 0.005 . 10-50
14 0.002 0.0125 0.005 10-50
15 0.005 0.025 0.01 10-50
16 0.0012 - 10.0125 0.005 “10-50
17 | 0002 0.025 - 0,003 ' 10-50
18 0.001 " 0.025 0.002 10-50
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- Table 72 ° S
|com. |  HRas H-Ras - K-Ras K-Ras
NO. | ICu(pM) | CICs(yM) | ICs(pM) | CICs(uM)
19 | 0.001 0.020 0.003 10-50
20 0.001 0020, 0.002 10-50
21 0.001 10,021 0001 10-50
2 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 0012 0,005 10-20
32 0.002 0.015 0.003 10-50
33 0.002 0.018 0003 - 10-50
34 £ 0.002 0.020 0.003 10-50
35 0.001 Q.ozs 0.002 10-50
36. 0.001 0.025 0.002 10-50
37 0.002 0.025 0.003 © 10-50
38 | 0002 0.025 0.004 10-50.
39 | o002 0.020 0.003 10-50
- 40 0.002 0.025 0.003 10-50
41 | 0003 0.015 0,004 10-50
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- Table 7-3 .

[com.| HRas | _ HRas | . K-Res K-Ras
NO. | ICsw(yM) | CICsuM). ICsof p M) CICso( 12 M)
42 | . 0004 0.015 ~ 0.003 1050
4 | 0.001 0,015 - 0.002 5-10
14 0.5 150 . 0.1-10 10-100
5 | 013 150 - 0.1-10 10-100
46 0.12 - 1-50 0.1-10 10-100

o 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 1750 0.1-10 10-100
52 0.07 1-50 0.1-10 -~ 10-100
53 0.3 150 0.1-10 10-100
54 0.39 ' 1-50 - 0.1-10 10-100
55 0.06 1-50 0.1-10 10-100
56 0.04 1-50 - 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 0.57 150 0.1710 10-100
6 | 02 150 0110 10-100
61 074 | 10 | 010 10-100

. 62 0068 | 15 | 010 10-100

6 0.23 50 | 0.1-10 10-100
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Table 7-4 )

‘COM.| = H-Ras H-Ras K-Ras - | -~ K-Ras
NO. | ICs(yM) |- CICw(uM) | ICsw(pM) | CICs(uM)

64 | 0.16 1-50 0.1-10 ~ |  10-100
65 .| 0.2 150 | 0110 10-100
66 0.12 - 1-50 0.1-10 10-100
67 0.02 3 0.1-10 > 50
68 0.12 150 0.1-10 10-100
69 0.55 1-50 ©0.1-10 10-100
70 | 0.21 1-50 0.1-10 © 10-100
7 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
76 0.004 |- 011 | 0110 10-100
77 | 0.004 0.1 1 0.12 20
78 | 0.0045 0.1 0.2 10-100
79 | 0.005 0.1 0.1 >50
80 8.21 1-50 0.1-10 10-100
81 0.68 150 | 0.1-10 110-100
2 | 04 -5 | 0.1-10 10-100
8 | 0.2 150 | 185 | 10700
%4 0.72 1-50 1.83 10-100
85 0.03 4 0.1-10 >50
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Table 7-5 - |

S e

86 0.03- 2 0.1-10 >50
87 0.06 1-50 0.1-10 10-100
88 0.6 150 | 0.1-10 10-100
89 0.014 1 0.1-10 10-100
90 0.0425 150 0.1-10 10~100
91 2.15 1-50 0.1-10 10-100
92 0.07 1-50 0.1-10 10-100
93 0.32 1-50 0.1-10 10-100
94 0.2 1-50 0.1-10 10-100
% 0.0007 0.01-0.1 0.1-1 10-50
96 0.23 1-50 1-10 10100
o7 12 10-100 10-100 10-100
98 | 0.90-0.9 150 0.1-10 ©10-100
99 0.0030 0.1 0.1 >50
100 1.8 >1 0.1-10 >20
101 | 0.01 - >5 0.8 >350
102 0.45 150 2 >50
103 0.064 0.1-10 17 10-100
14 | 0005 | <005 0.006 <10
105 | 0.0004 0.5 0.09 >50
106 0.9 1-50 10-100 10-100
107 10 1-50 0.1-10 10-100




WO 99_/'283_15 PCT/KR98/00377
194
U Table 76 5
lcom. |- HRas | HRas K-Res - K-Ras
NO. | ICs(pM) CICso( p M) ICso(uM) | CICso( xM)
108 . 0.26 - 1-50 0.1-10 10-100
109 8.6 1-50 1-50 © 10-100
110 0.0006 0.008 10.0015 10
111 0.002 10.03 0.002 4
112 0.004 0.015 0.006 10
113 0.004 <0.1 <0.1 10-100
114 0.001 0.015 0.100 <100
115 0.002 0.025 0.035 <50
116 0.004 0.030 0.062 <50
117 - - - <50
118 - - - <40
119 - - - <30
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
128 0.002 0.010 0.010 5
129 0.003 0.025 0.004 . 10-50
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e . Table 77 | |
Teom| H-i}as T EBrs | K= K-Res
NO. | ICso(uM) - | . CICs M) ICso{ 2 M) CICso( p2 M)
130 0.002 |  0.025 0.003 " 10-50
D131 | 0001 | 0.0125 | 0.0023 10-50
- 132 0.0035 |  0.025 0.011 10-50
133 | 0.00065 |  0.025 ©0.002 10-50
134 | 0.0027 0.025 ©0.002 10-50
135 0.0024 0.03 | 0.004 10-50
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 L 0.07 37 7
140 | 0.0 1710 | 10-50 10-50
141 0.23 1-10 10-100 | 10-50
luz | 12 | 50 S50 | - 50
P 143 1.2 20 . 350 >50
144 0.38 5 50 >50
145 0.007 0.1 0.07 25
146 000 | 1 | 10 50
147 0.002 | 0.0 0.03 10
| 148 1.7 30 350 50
149 5 | . 50 >50 550
150 8 - | >0 50 >50
151 4.6 50 >50 550
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COM. H-Ras  HRas K-Ras- - | - KRas [
NO. | "ICso( M) CICso( M) | ICsl M) CICso( 1 M)
152 0.023 0.1 0.07 10
153 0.03 0.15 0.1 %
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
162 0.25 1 2 50
163 0.15 1 10 >50
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WEAT IS CLADAED I 0T T -
1. .An irni&azole_ deriyaﬁve represented by the followmg forr'nnia (1) N
[Formula 1] -
in which
n represents an integer of 1 to 4,

A represents hydrogen straight-chain or branched C;-Cm-alk}l which
may be optionally substituted by Cs-C-z-cycloa}l'yl or lower aikoxy
or a radical seleeted ﬁom the foLowmg group:

. Ry

'RQ\" RAI\O\}V j:l:&

R; and Ry’ mdependently of one another represent hydrogen, halogen _

wherein

cyano, nitro, hydroxycarbonyl, aminocarbonyl, aminothiocarbonyl,
lower alkoxy, phenoxy, phenyl, benzyloxy, or lower alkyl which
| may be optionally substituted by Cs-Ce-cycloalkyl,
| R,  represents hydrogen -or lower a]kyl, or represents -E-F wherein E
| is -CH;- -C(O)- or -S(O)z- and F is hydrogen lower alkyl which
- may be optlonally substituted by phenoxy or biphenyl; lower
-alkoxy which may be optronally substituted by aryl; phenyl
henzyl benzyloxy; or. ammo which may be optionally substituted
by lower a.lkyl benzyl or Cs-Cs-cycloalkyl,
 represents hydrogen, lower alkyl or phenyl,
represents a radical selected from the following group:

s
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(crxz),,3 —L-Rm ,_ --§—(CHZ)-13

- wherein _ o

np and I3 mdependepﬂy of one another denote 0, 1, 2, 3 or 4,

Rs and Ry mdependenﬂy of one another represent hydrogen, lower alkyl,

~ lower alkoxy, phenoxy, phenyl, hydroxy or halogen,

Rs and Rs independently of one another represent hydrogen, lower alkyl,
lower alkoxy, phenoxy, phenyl, cyimo, hydroxy or halogen,

Rz represents hydrogen; lOwer alkyl which may  be optionaily

| substituted by C3-Ce-cycloalkyl; ‘lower alkoxy, hydroxy; Cs-Ce-
cycloalkyl; di(lower a_]kyl)'amiho;- phenyl; phenoxy; or halogen,

Rio  represents hydrogen, lower alkyl or lower alkoxy,

Y represents a radical selected from the following groufx

) 2( |G o %,N\.G- |
- N '
o ' : 0

wherein
X represents O or S, | .
B represents hydrogen, ' or lower alkyl which may be optionally
substituted by hydroxy, mercapto, lower alkoxy, lower alkylthio or
"C - represents hydrogeﬁ,' or lower alkyl which may be optionally
' substituted by aryl; or represents a radical selected from the
following group: o | |



WO 99/28315 ' : S PCT/KR98/00377

T L

/NI = R
| | JRe
Riz Ry
N A 0
! P R ~Ris
|
Ry " Rys

. wherein® | o

Ry and Rz independenﬂy of one another represent hydrogen, lower
alkyl, lower alkoxy, halogen, cyano, hydroxycarbonyl, amino-
carbonyl,. aminothiocarbonyl, hydroxy, phenYl or phenoxy,

Ry3 and Ry independently of one another represent hydrogen, lower

: %‘(Cfﬁ)m—x;Rls ) ., : .

alkyl, aryl or wherein X is defined as previously
described, n4 is an integer of 2 to 4 and Ris is lower a_lkyl,

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

residue; or. represents a radical sele_cted-from the following group:

" Ry S Rlo : ' |
) : 7\ Ras
N ~Rio \/\NrRm N_ _Z N

}{ \/\Q }{N | % m '§_ \R"

Rlo-

%—@Rm -%ﬁl{m %ﬁj—lﬁx Rl9
.~ Ryp Rig .~ . "R Riyg

'Wherem :
Ry s defined as prevmusly descnbed,
Q . represents O, S, S=O or SO,
Z represents O, S, S—O SO, C=O or C=S, or represents CH-Ryo or
| N—Rzo(whel_:e:m Ra is hydrogen, lower alkyl or hydroxy),
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ns © denotes an 'mfeger of 1'to 3,
Ris and Ry7 independently of one another represents hydmrren aryl
lower alkyl which may be optionally substituted by aryl or

CHn—Q~Ryp . . .
cyanoaryl or R ._.m ~wherein n4, Q and Rio are defined

as previously descnbed,

Ris and Ry independently of one another represents hydrogen; halogen
hydroxy, cyano; lower alkyl; lower alkoxy; alkoxyalkyl; alkylthio,
hydroxycarbonyl; aminocarbonyl; aminot}ﬁeearbenﬂ; alkylsulfonyl;
alkylthioalkyl; alkylthioalkyloxy; aryl; or oxy, thio, sulfonyl or

_ lower alkyl substituted by aryl,
G represents a radical selected by the following group:

B, O

12

wherein
Ry and Ryz are defined as previously described,
1 represents lower 'alkoxy, or represents a radical selected from the

following group:

_ -g-N: N z
, Rpy ./ .

" wherein

R;s, R17 and Z are deﬁned as prevmusly descnbed,
L represents a radical selected from the followmg group:

o -%NCZ H{ o

wherein Z and Q are defined as p’r‘evi-ously. described,
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provided that (1) m; is. oher than 0 when Rj is hydrogen, end

Ae i HIIH IIIH Hlll | lIII |

(2) Y is other than - X, when A is

L

"% or a phatmaceuﬁcally acceptable salt or isomer
thereof.

2. The compound of claim 1 wherein

m represents an integer of 1 to 3, |

A | represents hydrogen; straight-chain or branched Ci-Cio-alkyl which

" may be optionally substituted by Cs-Cr-cycloalkyl or lower alkoxy;
or a radical selected from the following growp:

Ry

RQ\X R%NO\}( . Ji&

'R; and R’ independently of one another represent hydrogen, halogen,

wherein

cyano, nitro, hydroxycarbonyl, aminocarbonyl, aminothiocarbonyl,
_ lower alkoxy, phenoxy, phenyl benzyloxy, or lower alkyl which
o | _may be optionally subsututed by C3-Cs-cycloalky1,
Rz represents hydrogen or lower alkyl Or_represents -E-F wherem E
s —CHz- -C(O)- or -S(O)z- and F is hydrogen lower. alkyl whlch
may be opuonally_ _snbstltuted by phenoxy or biphenyl; lower
alkoxy which may be optionally substituted by aryl; phenyl;
benzyl;, benzyloxy; or a:_ninb which may be optionally substituted .

57']!?
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represents hydrogen or Io_wcr alkyl,

represents a radical selected from the following gi‘oﬁp: :

R Rs

Rs R

R R S  r/ O

wherein-

n; and n3 independently of one another denote 0, 1, 2, 3 or 4,

Rs, Rs, Rs and Re independently of one another represent hydrogen,

~ lower alkyl, Ilower alkoxy, hydroxy or halogen,

Ry represents hydrogen; lower alkyl which may be optionally
substituted by Cs-Ce-cycloalkyl; lower alkoxy; hydroxy;‘
Cs-Ce-cycloalkyl; or halogen,

Rio  represents hydrogen, methyl or methoxy,

Y  represents a radical selected from the following group:

~ wherein
X o represents O or S,
B

represents hydrogen or lower alkyl whlch may be optionally
substituted by lower a]ko_xy or aryl, '

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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wherein Ny
Ry and Rz mdep‘*ndently of one another represent hydrogen, lower
alkyl, lower alkoxy, halogcn cyano, aminocarbonyl, phenyl or

phenoxy,
Ry; and Rys independently of one another represent hydrogen, lower

e )
alkyl, aryl or wherein X is defined as previously
described, ng is 2 and Rjs is Tower alkyl,

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

____residue; -or represents a radical selected from the following group:

\/\ 1o ) R - N
LA S S - L

"Ryo

. S _
%—@—Rlx ' %‘{;%Rxa %{1}*&: R]g
Ryo : Ryp “Ryg Ry¢

' threfn- |
Ry is &éﬁn‘cd as previoﬁSle.-des'cﬁbed,
Q . represents 0, 8, §=0 or SO,
Z represents O, S, S=0, SO, or C=0, or represents CH-Rzx or
~ N-Rogo(wherein Rao is ‘hydrogen, lower alkyl or hydroxy),
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s denotes an mteger of 1 to. 3,
Ris and Ry7 mdependenﬂy of one another represents hydrogen; aryl; .
lower alkyl which may be optionally substituted by aryl or

| - -(CHY—Q—Ryp . - -
cyanoaryl; or —i-( wherein ns, Q and Ryo are defined:

as previously described,

Rig and Rys independently of one another represents hydmgen halogen;
hydroxy, cyano; lower alkyl; lower alkoxy; alkoxyalkyl alkylthio;
hydroxycarbonyl; ammocarbonyl aminothiocarbonyl; alkylsulfonyi;
alkylthioalkyl; alkylthioalkyloxy; aryl; or oxy, thio, sulfonyl or
lower alkyl subst:ltuted by aryl,

- G represents a radical s_elected by the following group:

wherein
Ru and Ry are defined as previously described, _
I represents lower a]koxy, or represents a radical selected from the

following group:
Fs /\.
N N Z
Mo P
wherein

Ris, Rn and Z are defined as prevmusly descnbed,
L represents a rad1ca1 selected from the followmg group:

/ o\
Z

B B

- wherein Z and Q are deﬁned as previously. described,
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provided that (1) ne is other then O when R; is hydrogen, and '

- (2 Y is other than

, when A is
ROWE
B
_ c
~
4+
s

3. The compound of claim 1 wherein Y represents
I S
Ry :

4, The compound of cla:lm 1 whlch is selected from a group

and C represents

consxstmg, “of:
-[N-(Z-methoxyethy])—N—methyl]carbamoyl- {13 4-methy1ened10xybenzyl)-
1H-mudazol-S-ylmeﬂlyl]-4-(naphtha]en- -yl)-lH-pyrrole(l)
1-[1-3 4-meﬁ1y1ened10xybenzyl)-1H—1m1dazol-5-y]methyl]—3-(morphohn-4—yl)
carbonyl—4—(naphtha1en- -yl)-lH-pyrrole(Z)
1-[1-(3 4-methy1ened10xybenzyl)- H-1m1dazol-5-yhnethyl]—3-(4-methylp1peraz
in- -yl)carbonyl—4~(naphthalen-1-y1)-1H-pyrrole(3) S

- 3- {N-[2-(, N—dlmethyla.mmo)ethyl}-N-methyl}carbamoyl- 1-{1-(3,4-methylend
1oxybenzy1)-1H-1m1dazol-5-ylmethyl]-4-(naphﬂ1alen— 1-yl)-1H-pyrrole(4), |
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o 3'—N—'(Z-meﬂlOXyeﬁlvl\éN-méﬂxyl]barbamoyl-'danaphthalﬂn-’- ej*l)_-_ll'—[_-l'-_naphthalg S
n-l-ylmethyl)-IH-imidazol-5-ylmethyl}- IH-pymrole(s), -
3- (morpholm-4—y1)cmbonyl-4-(naphﬂxalen—1-yl) -1- [I—naphthalcn-l-y.methyl)-
1H-imidazol-5 -ylmethyl] IH-py'rrole(G) :

" 3-(4-methylpiperazin- 1-}1) arbonyl-4 (naphthalen— -yl)-1- [1 (naph’chalen— -yl
methyl)-1H-imidazol-5-yimethy1]- H—pyrrole(?) o

- 3- [N-(Z-methoxyeﬂlyl)-N-methyl]carbamoyl_— -[1-((R)- o -methylbenzyl)-1H-
imidazol-5-ylmethyl]-4-(nzphthalen-1-yl)-IH-pyrrole(8),

1-[1-{(R)- o -methylbenzyl)- IH-lmldazol-S-y]m“ﬂlyl]-3-(morphohn—4-yi)carbo
nyl-4-(naphfhalen- -yl)-1H-pyrrole(9), '
1-[1-{(R)- o -methylbenzyl)-1 H—nmdazol-S-yhnethyl] 3-(4-methy1p1perazm—1-
yi)carbonyl-4-(naphthalen-1 -yI) xH-pyn'ole(lO)
3- [N-(2-methoxyethyl)-N—meﬂlyl]carbamoyl- -{1-((S)- a-methylbenzyl)-.IH-
.1m1dazol-5-ylmethyl]-4—(naphthalen—l-yl)-lT-I-pyrroIe(1 1),
1-[1-((S)- o -methylbcnzyl)-1H-1m1dazol-5-y]methyl}-3-(morphohn—4—yl)carbo
nyl-4-(naphthalen-1 -yl)—lH-pyxrole(12)
1-[1-((S)- o -methylbenzyl}- 1H-imidazol- 5-yhneﬂ_1y1]-3-(4;methy1piperazi11—1-
| yl)carbonyl-4—(naphthalen-l-yl)-iHApjnolg(l3),- .
3-[N—(Z-methoxyethyl)-N-methyl]carbamoyl—4—(naphthalen—l-yl)-l-[l-(pheneth
yD-1H-imidazol-5-ylmethyl]- 1H-pyrrole(14), '
3 -(morpholm-4-y1)carbonyl-4-(naphtha1en- -yD-1-[1-(phenethyl)- 1H-1m1dazol-
S-ylmethyl]-1H-pyrrole(15),
. 3-(4-methylpiperazin- 1-y1)carbonyl—4-(naphthalcn- -yl) 1-[1-(phenethyl)-1H-
. imidazol-5 -yhneﬂxyl)—lH—pyrrole(lG)
-[N-(2-meﬂ10xyeﬂ1yl)-N—methy1}carbamoyl- -{1- (2-methoxy)phenethy1—lH-
nmdazol—S-yl]methyl—tl—(naphthalen-l-yl)- H-pyrrole(17)
-[1-(2-methoxy)phenethyl-lH-umdazol-S-yl]meﬂlyl-B-[4-methy1pipera2in-1-_-.
yl]carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(18), | .
3- [I\I-(Z-methoxyeﬂlyl)-N-methyl]carbamoy]—1 [1-(4—methoxy)pheneﬂ1y1— 1H-
1m1dazol-5-y1]methyl—4—(naphﬂ1alen— -yl)-lH-pyrrole(19)
e R

| IHIH I
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- [1 (4-methoxy)phenethy1—- H—mdazol-S-yl]meﬂxyl-S [4—meﬂ1ylp1perazm 1-
yl]carbonyl-tl-(naphthalen- -yl)-lH-pynoIe(ZG)
1-[1-(2-fluoro)phenethyl- 1H-lmldazal—s-},rl]mf:tnyl-?,-[Nr (2-meﬁ10xyeﬂ1y1)-N~
methyljcarbamoyl-4-(naphthalen-1-yI)-1H-pyrrole(21),
1- [1-(2-ﬂuoro)phenethyl-LH-nnldazol -5-yljmethyl-3-[4-methylpiperazin- 1-yI]
carbonyl-4-(naphthalen-1 -yb- 1H-pyrrole(22), , _
1-[-1-.(2-chloro)phenethy1-_-IH-irrxidazol-S—yi]meﬂlyl-S-[N—(2-methoxyethyl)—N-
methyl]jcarbamoyl-4-(naphthalen-1-yi)- 1H-pyrrole(23), .
1-] 1-(2-chloro)phenethyl- 1H-jmidazol-5-yljmethyl-3-[4-methylpiperazin-1-yl]
carbonyl-4-(naphthalen-1-yI)-1 H—pyrrolé(ill)
1-{1-(3-chloro)phenethyl- IH—mudazol—S-yl]meﬂxyl—B-[l\I-(Z-methoxyeﬂxyl)—N-
methyljcarbamoyl-4-(naphthalen-1 -y1})-1H-pyrrole(25),
i [1-(3-chloro)phenethyl-1H—1m1dazol—5-yl]meﬂ1y1-3-[4-methylp1peram I-yl]
carbonyl-4-(naphthalen-1-yI)-1H-pyrrole(26),
3-IN-(2-methoxyethyl)-N-methyl]carbamoyl-4-(naphthalen-1-y1)-1-[1-(3-phen
yl)propyl-1H-imidazol-5-yljmethyl-1H-pyrrole(27), |
- 3-[4-methylpiperazin-1-ylJcarbonyl-4-naphthalen-1-y1)-1-[ 1-(3-phenyl)propyl-
1H-imidazol-5-yljmethyl-1H-pyrrole(28), _ S
3- [N-(Z-methoxyethyl)—N—methyl]ca:rbamoyl-4 (naphthalen— ~yl)-1- [1-(naphtha
 len-2-y)methyl-1H-imidazol-5-yl}methyl-1H-pyrrole(29), |
3-[4-methylpiperazin-1-yl]carbonyl-4-(naphthalen-1-y1)-1- l-naphthalen-z-yl)
meﬂ1yl-1H—1m1dazol-5-y1]meﬂ1y1-1H—pyrrole(30)
3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-4-(naphthalen-1-y1)-1-{ 1-[2-(naph
thalen-1-yl)ethyl}-1H-imidazol-5-yl}methyl-1H-pyrrole(31), |
3-[4-methylpiperazin-1-yl]carbonyl-4-(naphthalen-1-yl)- 1 {1-[2-(naphthalen-1-
- - ylethyl]-1H-imidazol-5-y1 }methy}-1H-pyrrole(32), |
1-[ 1-(4-bromo)phenethyl-1H-imidazol-5-yl methyl-3-[N-(2-methoxyethyl)-N-
' methyl]carbamoyl-4-(naphthalen-1-yi)-1H-pyrrole(33), - o .
| 1-[1-(4-bromo)phcneﬂiyl-1H-imidazol—S-yI]methyl-B-.[4-m_eﬂ1y1pip'erazin-1-yl]
. carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(34), - .. .

\\!\\\\1\\\\\3\\\1\\\\\!\\\l\\
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11 4—ﬂwro)phen°thyI-lH—mdazol—S-yl]meﬂxyl—:B [N- (Z-meﬂloxyethyI)-N-
- methyl]carbamoyl-4-(naphthalen- 1-y1)-1H-pyrrole(35),
1-[1-(4-fluoro)phenethyl- 1H—1m1dazol-5-yl}mcﬂ1y] 3-[4-methylpiperazin- I-yl]
carbonyl-4-(naphthalen— -y1)- IH—py:roIe(SG) '
3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-1-[1-(4-methyl)phenethyl- 1H-imi
- dazol-5-yl]methyl-4-(naphthalen-1-y1)- IH-pyrrole(37), | -
1-[1-(4—methy1)phenethyl—1Hﬁmidazol-5—yl]methy1—3-[4-methy1piperazin-I-yl]
carbonyl-4-(naphthalen-1-yl)-1H-pyrrole(38), R

1- [1-(4-ciﬂoro)phenethyl-1H-1m1dazol-5-yl]methy1—3 [N- (2-meﬂloxyethyl)-N-

methyl]carbamoyl-4-(naphﬂ1alen- <yD-1H-pyrrole(39),
1-[1-{4-chloro)phenethyl-1H-imidazol-5-yljmethyl]-3- [4-methy1p1perazm l-yl]
 carbonyl-4-(naphthalen-1-y1)-1H-pyrrole(40),
3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-4-(naphthalen-1-y1)-1-{1-[2-(naph
thalen-2-yl)ethyl}-1H-imidazol-5-yl}methyl-1H-pyrrole(41),

3-[4-methylpiperazin-1-yljcarbonyl-4-(naphthalen- 1-yl)-1-{ 1-[2-(naphthalen-2- _

yl)ethyl]-1H-imidazol-5-yl }methyi-1H-pyrrole(42),
1-[1-(4-hydroxy)phenethyl-1H-imidazol-5-yljmethyl-3-[4-methylpiperazin-1-y1
Joarbonyl-4-(naphthalen-1-yl)-1H-pyrrole(43),
1~(1H-imidazol-4-ylymethyl-4-(naphthalen-1 -y1)~3-(thmphen-Z-yl)carbonyI-1H
~-pyrrole(44), -

-(1H-1m1dazol—4-yl)meﬂ1y1-4—(naphthalen- -yl)-3-(ﬂuophen-3-yl)carbonyl—1H
-pyrrole(45), o :

3-benzoyl-1 -(1H-m:udazol-4—y1)methyl—4—(naphthalen—l-yl)-1H-pyrrole(46), |
3-(2-bromobenzoyl)- 1-(1H—mudazol-4-yl)meﬁxyM—(naphthalen—l-yl)- 1H-pyrro
1e(47), ' :
-(3-br-omobenzoyl)-1—(1H-imidazol—.4*yl)me!hyl-4-'(naphtha1en-'1'-y1)-'1H—pyrro
1e(48), :
' -(4-br0m0benzoyl)_-1--(IH-imidaZol-4-y])methyl-4-(naphthaleﬁ—-l-yI)'-lH-pyrro
- 1e(49), .
-(1H-1m1dazol-4-yl)methyl—3-(2-meﬂ1y1benzoyl)—4n(naphthalen- -yl)-lH-pyrr

[
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ole( 50)

ole(51),
: -(]H-mtdazoi—4—y1)methyl-3-(4-meﬂ1ylbenzoyl)-4 (naphthalen—l-yl)—iH-pyrr
ole(52), . . S
-(1h-1m1dazol-4»-y1)methy1—3-(3-meﬂmxybenzoyl)-4-(naphthalen- -yl)- H-pyr
role(53), '
1-(1H-imidazol-4-yl)methyl-3-(4-methoxybenzoyl)-4-(naphthalen-1-y})- 1H-pyr
role(54),
3- 2-chlorobcnzoy1)—1-(1H—umdazol-4-y1)methyl-4-(naphthalcn- -y1)- IH-pyrro
1e(55),
-(4—chlorobenzoy1)-1—(1H—zmxdazol-4-yl)methy1—4-(naphthalen- ~yl)-1H-pyrro
1e(56),
3-(2,4-dichiorobenzoyl)-1 -(1H-:mxdazol-4—yl)meﬁ1y1-4—(naphthalen— -yl)-lH-p
yrrole(57),
3-(4-fluorobenzoyl)-1-(1H-imidazol-4-yl)methyl-4-(naphthalen-1-yl)-1H-pyrro
16(58), R . o | |
3-(2,4-difluorobenzoyl)-1-(1H-imidazol-4-yl)methyl-4-(naphthalen-1-yl)-1E-
pyrrole(59), | '
3-(4-cyanobenzoyl)-1-(1H-imidazol-4-yl)methyl-4-(naphthalen-1 -yl)-lH-pyrrol
e(60), : .
- -(1H-imidazol-4-y1)mathy1-'3-(4—methylthiomethyl-bcnz_oYl)#—(naphthalen-1-
yD-1H-pyrrole(61), - '
: -(1H-umdazol-4—yl)methy1—3 [4-(2-methylth10ethyl)benzoyl]-4—(naphthalen—1-

- yD)-1H-pyrrole(62),

- 1<(1H-imidazol-4-yl)methyl-3 -[4-(2.—methylthioethoxy)ben20y1]-4-(naphthalen—
1-yl)-1H-pyrrole(63), o |
: 1-(1H-1m1dazol-4-yl)mcthyl-3 -3 -methylthlomethyl-benzoyl)-4—(naphthalen— 1-
y1)-1H-pyrrole(64),
: -(1H—1m1dazol-4-yl)methyl-4-(naphﬂlalen- -yl)—3-(3-phenylbenzoyl)—1H-pyrr

AR

1 (1H—1:md3z01—4~y1)methyl- -(::—methylbenzoﬂ)—zt (napl'thalen- -yl)-l‘-l—pyﬂ' -_ e
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ole(65), - :
1- (1H-1m1dazol-4—v1)methv1-4-(naphthalen— -yl)-3-(-r-pheny1b=nzoy1)- H-pyr*
ole(66), -
1-(1H-imidazol-4-yl)methyl-4-(naphthalen-1 -yI)-3 (4-ph=noxybenzoyl)-1H—pyr -
role(67) _ _
3-(4-benzylbenzoyl)-1 -(1H-umdazol—4—yl)meﬂ1y1—4—(naphthal=n- 41)- 1H-pyrro
1e(68),
-(lH-nmdazol—4-yl)methy1-4-(naphthalen- -y1)-3-(naphthalen-1 -yl)carbonyl-
1H-pyrrole(69)
-(1H-mudazol-4—y1)methyl—3-(4-methy1benzoy1)—4-0\l -methylindol-3 -yI)-IH-
- pyrrole(70), |
5-n-butyl-3-(2,4-dichlorobenzoyl)-1 -(1H-nmdazol-4-yl)meﬂ1y1-4-(naphthalen-
-y])-1H-pyrrole(71),
~ 5-benzyl-3-(2, 4-d10hlorobenzoyl)-1-(1H-nmdazol-4-yl)meﬂ1yl—4—(naphﬂ1alen—
-yl)-1H-pyrrole(72), :
' 1-[1-{4-cyanobenzyl)-1H-imidazol-5-yljmethyl-4-(naphthalen-1-y1)-3~(thiophe
n-2-yl)carbonyl-1H-pyrrole(73), |
 1-[1{d-cyanobenzyl)-1H-imidazol-5-yljmethyl-4-(naphthalen- 1-yl)-3-(thiophe
n-3-yl)carbonyl-1H-pyrrole(74), | |
3-benzoyl-1 -[1-(4-cyanobenzyl)- 1H-1m1dazol-S-yl]met't1yl-4—(naphthalen- 1-y1)-
1H-pyrrole(75),
-(3-bromobenzoyl)—1-[1-(4-cyanobenzyl) IH-nmdazol-S-yl]methy1-4-(naphth
alen-1 -yl)-lH—pyrrole(76) '
-(4-bromobenzoyl) 1-[1-(4-cyanobenzy1)—1H-1m1&azol—5-yi]meﬂlyl-/l—-(naphth
alen- -yl)-1H-pyrrole(77),
-(4-ﬂuorobenzoy1)- -(l-methyl-1H-1m1dazol-4-yl)methyl—4-(naphtha1en- <yl)-
1H-pyrrole(78), R
1<(1-methyl-1 H-nmdazol-4-y1)meﬂ1yl-4—(naphthalen- -yl)-3-(4-phenoxybenzo
yD)-1H-pyrrole(79), o _
(8K -(1H-mudazol-4-y1)methy1-3 -IN<( l¥mefthOXYcérbonyl-3;l_ne_thylthio)pfopyl |
—\

L, W
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- Jearbamoyl-4-(naphthalen-1 -yI)—lH—pyrmlc(SO) - |
7_' (S)-a-[N-(1-hydroxycarbonyl—S-mcﬂ1y1th1o)propy1]cmbamovl— -(IH-mzdazol-
' 4-yl)methyl-4-(naphthalen-1-yl)-IH-pyrrole(81), -
- (1H—mudazcl-4-y1)methy1—4 (naph;halen— -yl)- (N—pheny arbamoyl)-l_H-_
pyrrole(82), - S
a-(N-anzylcarbamoyl) -1- (1H-1m1dazol-4—y1)meﬂ1yl-4 (naphthalen— -yI) IH-
pyrrole(83), _ .
1< 1H-1m1dazol-d-yl)methyl-tt-(naphtha]cn-l-yl) 3-(p1p‘=nd1n- -yl)carbonyl -1H
-pyrrolc(84)
1 (IH—mndazol—4—vl)methyl 3—(morph0hn—4-yl)carbony1—4 (naphthalen-1-y1)-
1H-pyrrole(83),
-(I‘-i-lmzdazoi-lt-yi)methyl-4~(naphtha1en- | -y1)- 3-(ﬁuomorphohn-4-y1)carbon
. yl)-1H-pyrrole(86), _
| -(1H—nmdazol-d-yl)mcthyl—d—(naphthalen- -yl)-3-(S S-dzoxothmmo*phohn-ti-
yl)carbonyl-1H-pyrrole(87),
_ -(IH-imidazol-4—yl)mcthy1—4-(naphtha1qn—1_-yl_)-3-(piperazin—l-yl)carbonyl-lH_
~ -pymole(88), N S
1- (1H-nmdazol-4—yl)methyl—3 (4-meﬂ1y1p1perazm—1-yI)carbonylA-{naphtnaien
=1-yl)- 1H-pyrrole(89)
-(1H-1m1dazol-4-y1)mcthyl—4—(naplrthalen- -yl)-3-(ﬂuazohdm—3-yl)carbonyl—
' 1H-pyrrole(90), ‘ : _
3-(4-hydroxypiperidin-1 -yl)carbonyl- -(]H-lm1dazol-4-y1)methyl-4»(naphthale
n-1-yl)- 1H—pyn'ole(91)
. -(1H—nn1dazol-4—y1)meﬂ1y1—4 (naphthalen- -yl)-3-(4-oxop1pendm— -yl\carbon
.. yl-1H-pyrrole(92), '
-N-(Z-hydroxyethyl)carbamoyl- -(1H—1m1dazol-4-y1)methy1—4-(naphﬂlalen— 1-

| . .:_yl) 1H-pyrrole(93)

3-[N- (2-hydroxyeﬂ1y1)-N—methy1]carbamoyl- -(1H-1m1dazol-4-y1)methy1—4-(na
phﬂmlen— -yl)-lH-pyrrole(94)
: -(1H-1m1dazol-4-y1)methyl-3-[N-(2-methoxyeﬂ:yl)—N—methyl]carbamoyl—4-(na

I
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" phthalen-1-y1)-1H-pyrrole(95),
' -(1H—nmdazol—4-w)methyl-3 (morphohn#—yl)carbonvli (qmnohn-4—yl)-]P
yrrole(96)
4-(1, 2—d1hydroacenaphthyien-S—yl)- -(1H—mudazol-4—yl)mcthyl— -(morpholin-4
-yl)carbonyl—lH—pyrrol (97),
-N-(4-cyanobenzy1)carbamoyl- -(1H-umdazol-4—v1)methyl—4—(raphthalen-1-
y1)-1H-pyrrole(98), ' '
-(l-methyl-1H—mdazol-S-yl)methyl—3-(morphohn-4-y1)carbony]-4—(naphthal
 en-1-yi}-1H-pyrrole(99), |
(S)-1-{1~(4-cyanobenzyl)-1H-imidazol-5-yljmetiyl-3-[N-(1-methoxycarbonyl-
3-methylthio)propyijcarbamoyl-4-(naphthalen- 1-yl)- 1H-pyrrole(100),
(S)-1-{1-(4-cyanobenzy1)-1H-imidazol-5-ylJmethyl:3-[N-(1-hydroxycarbonyl-3
-methylthio)propyljcarbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(101),
(8)-1-[1-(4-cyanobenzyl)-1H-imidazol-5-ylJmethyl-3-[N-(1-methoxycarbonyl-
3-methyD)butyljcarbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(102),
(S)-1-[1-(4-cyanobenzyl)-1H-imidazol-5-yljmethyl-3-[N-(1-hydroxycarbonyl-3
-methyl}butyl]carbamoyl—4-(naphthalen§ y1)-1H-pyrrole(103),
' —[1-(4-cya.nobenzyl)-1H-nmdazol—5-yl]meﬂ1yl—3 (morphohn-4-y1)carbony1—4—-
(naphthalen-1 —yl)-lH-pyrrole(104)
: -[1-(4-cyanobenzyl)-lH-ldeazol-S-yl]methﬁ%-(4-methy1piperazin-l-yl)carb
onyl-4~(naphthalen-1 -yl)-lH-pyn‘dle(lOS) - |
1- [2-(1H-1m1dazol- -yl)ethyl]-3-(morpholm-4-yl)carbonyl—4-(naphﬂ1a1en— -yi)-
H-pyrrole(106),
(S)-1- [3-(1H-1m1dazol—4»-yl)propyl]-3-[N-(1-methoxycarbonyl—B—methylﬂl1o)pr
opyl]carbamoyl-4—(naphthalen- |-y1)-1H-pyrrole(107), '
(S)-3- [N—(1-hydroxycarbonyl-3—methylth10)propy1]carbamoyl'—1-[3-(1H-i1m'daz
ol-4-y1)propyl}-4-(naphthalen- '-§1)41H-pynole( 108), _
-[3-(1H-mudazol-4-yl)propyl]-3-(morphohn-4-yl)carbony1-4-(naphthalen-l-yl
)-1H-pyrrole(109) _ :
1 -[1-(4-cyanobenzyl)-1H-lmldazol-S-yI]methyl-B [N-(2-methoxyethyl)-N—meﬂ1' :

L]
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- ylJcarbamoyl-4-(naphthalen-1-y1)-1H-pymrole(110),
1-[1-(4-bromobenzy)- 1H-imidazol-5-yljmethy}-3-[N~(2-methoxyethyl)-N-met
hyljcarbamoyl_—ll-(naphthalen-lryl)- 1H-pyrrole(111),
1-{1-(4-bromobenzyl)-1H-imidazol-5-yl]methyl-3 {mc_xrpholin-4—y1)cafbony1 -4~
(naphthalen-1-yl)-1H-pyrrole(112), |
- 1-[1-(4-cyanoben_zy1_)—1H—imi_daZOI-,S-yl]méﬂxyl—3-(morpholin-li—.—yl)thiocarbonyl
. -4-(naphthalen-1-y1)-1H-pyrrole(113), | |
3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-1-(1-methyl-1H-imidazol-5-yl)me
thyl-4-(naphthalen-1-yl)-1H-pyrrole(114), - _
1-(1-isobutyl—lH-imidazol—S-yl)methyl-B{N—(Z-methoxyethyl)-N-methyl}carba
moyl-4-(naphthalen-1-ylI)- 1H-pyrrole(115),
-(1-;cyciohéxyhneﬂxyl-1H—imidazol-s-yl)methyl—3-B\I-(Z-methoxyethyl)—N-met
hyljcarbamoyl-4-(naphthalen-1-y1)-1H-pyrrole(116),
3- [N-(2-meth0xyethyl)-N—methyI]carbamoyl-4—(naphthalen— -yl)-1 -(l-penty]-
1H-imidazol-5-yD)methyl-1H-pyrrole(117),
3-[N—(Z-methoxyethyl)—N—meﬂxyl]§arbmnoy1—4-(naphﬂ1a1en—1-yl)-l-(l-octyl-lH _
-imidazol-5-yl)methyl-1H-pyrrole(118), '
1-(1-decyl-1H-imidazol-5-yl)methyl-3-[N-(2-methoxyethyl)-N-methyljcarbam
 oyl-4-(naphthalen-1-yl)-1H-pyrrole(119), |
'3-[N-(2-methoxYethyl)-N-methyl]carbamoyl—1_-[1-(3-methylbutyl)—lH-imidazoi
. -5-yljmethyl-4-(naphthalen-1-y1)-1H-pyrrole(120), - -
1-[1-(2-methoxyethyl)-1H-imidazol-5-yl}methyl-3-[N-(2-methoxyethyl)-N-met
hyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(121), |
_ 3—[N-(Z—methoxyethyl)-N—met_hyl]cérbamoyl-1-[1-(3-methoxypropy1)—1H—imid :
azol-5-yljmethyl-4-(naphthalen-1-y1)- 1H-pyrrole(122),
1-[1-(3-ethoxypropyl)-1H-imidazol-5-ylJmethyl-3-[N-(2-methoxyethyl)-N-met
“hyl]carbamoyl-4-(naphthalen-1-yl)-1H-pyrrole(123), _
1- [1-(3-1sopropoxypropyl)-1H-1m1dazol-5-yl]methy1—3 [N-(2-methoxyethy1)-N-
methyl]carbamoyl—4-(naphﬂ1alen- -y1)-1H-pyrrole(124), _
] -[1-(4-bromobenzy1)—1H-1_m;da_zp_l§-.yl]m_et\hyl-3—_[4-methylpiperazin—l-yl] carb

O
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enyl-4-(naphthalen— -y])- H—pyrrole" 125)

1-[1-(4-chlorobenzyl)- lT-I-umdazol-S-yI]methyl- -M-meﬂtylpzp%azm l—vl]carb_

onyl-4-(naphthalen-1-y1)- 1H-pyrrole(126),
_1-[1-(4-ﬂuorobenzy1)—1H—xmldazol-S-yI]me&ly]-B-[N-_(Z-meth'opqleﬂiyl)-_N-meth
yl]carbamoyl-4-(naphthalen-1 -yl)—IH-pyrrole(127) B
1-[ 1-(4-filnorobenzyl)-1H-imidazol- 5-yl]methyl—S-[4—methylpmerazm iyl jcarb i
‘onyl-4-(naphthalen-1-yl)- 1H—pyrrole(128) |
-[1-(4-meﬁ10xybenzyl)-1H-1m1dazo1-5-yl}mcthy1-3-[N—'(Z-me&mxyéthyl)-N-m '
ethyl]carbamoyl-4-(naphthalen-1-y)-1H-pyrrole(129), |
1-[1-(4-methoxybenzyl)-1H-imidazol-5-y1jmethyl-3-(4-methylpiperazin-1-yl)
' carbonyl-4-(naphthalen-1-y1)- 1H-pyrrole(130),
1-[1-(3-chlorobenzyl)- 1H-imidazol-5-yljmethyl-3- (4—methy1p1perm— -yl)carb -
onyl-4-(naphthalen-1-yI)-1H-pyrrole(131),
| 1-[1-(3-chlorobenzy1)-lH-imidazol-S-yl]methyl-B-[N-(Z-methoxye’rhyl)—N—mct
hyljcarbamoyl-4-(naphthalen-1-y1)-1H-pyrrole(132), '
1-[1-(2-chlorobenzyl)-1H-imidazol-5-yljmethyl-3-(4-methylpiperazin-1-yl)carb
- onyl-4-(naphthalen-1-yl)-1H-pyrrole(133), '
1-[1-(2-chlorobenzyl)- 1H—umdazol-5-y1]methyl-3 [N—(Z-methoxyethyl)-N—met -
hyl]carbamoyl-4—(naphtha1en— -yl)-lH-pynole(134)
-[1-(2-ﬂuorobenzyl)-lH-mndazol-S-yl]methyl-B-(4-methy1p1perazm -1-yl)carb
onyl-4-(naphthalen-1-yI)-1H-pyrrole(135),
1-[1-(4-methylbenzyl)-1H-imidazol-5-yljmethyl-3-(4-methylpiperazin-1-yl)car
bonyl-4-(naphthalen-1 -yl)-lH-pyrrole(l36) '
1- [1-(4-methylbenzyl)-1H—nmdazol-5-y1]methyl—3-(morphohn-@yl)carbonyl—zt-—
(naphthalen-1-y1)-1H-pyrrole(137), ' _
1-[1-(3-methylbenzyl)- H-1m1dazol-5-y1]methyl-3-(4-methy1p1peramn— -yl)car
* bonyl-4-(naphthalen-1-y1)-1H-pyrrole(138), '
1- [I-(4-cyanohenzyl)—1H-1m1dazol-5-yl]methyl—3 (naphthalen—l-yl)carbonyl—
1H-pyrrole(139),
-[1-(4-bromobenzyl)-1H—umdazol-5—y1]methyl— -(naphthalen-1-yl)carbonyl- .

[ Illjl [ II'I!IIL_
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B -[1-(4-hromobenzy1)—IH-mudazol-S-yI]methyl-S -[N- (Z-mefnoxyetbyl)-N-met |

o hyl]carbamoyl-4-(naphthalen- -yi)carbonyx-1H-pyrrole(141),

. 4;-eﬂ10'>iycarbony1—2-( 1H-imidazo}-5 -yhneﬂzyl)>5-(naphﬂ1alen- 1-yl)oxazole(142
% | S | |

2- (1H—nmdazol-S-y]methyl)-4—(morpholm—4-y1)uarbonyl-S (naphﬂlalen- -yl)ox
azole( 143) _ o
4—ethoxycarbonyl-2—(IH-umdazol-S-yhnethyl)-S-(naphthalen- -yl)thlazole(144
),
2-[1-(4mchlorobenzyl)-IH-imidazol'-S-ylmethyl]-4-methoxy'carbcnyI-S-(naphﬂm
len-1-yh)thiazole(145), '

2- [1-(4-clﬂor0benzyl)-1H—m1dazol—5-y]methyl]—4—(mo*pholm—4—y1)carbonyl-5-
(naphthalen— -ylthiazole(146),

2- [1-(4—chlorobenzyl)-1H-1m1dazol-5-ylmethy1]-4-[N~(2-methoxy)ethyl-N—met
hylcarbamoyl]-5-(naphthalen-1-yl)thiazole(147),

: 2-[1-(44'chlorobenZ§rl)-lH-imidaz_o]-S-ylmethyI]—S-met}mxycarbonyl-zl-(naphﬂxa
len-1-yl)thiazole(148), | |
2-[1-(4-chlorobenzyl)-1H-imidazol-5-ylmethyl]-5-(morpholin-4-yi)carbonyl-4-
(naphthalen-1 -yDthiazole(149), |
2- {1 [1-(benzyloxycarbonyl)p1pend.m—4-ylmethyl] -1H-imidazol-5-ylmethyl}-5
-meﬂtoxycarbonyl-fl-(naphthﬂen—1-y1)thxazole(150) '
2-{1- [1-(benzyloxycarbonyl)p1pmdm—4-ylmethyl} 1H-1m1dazol-5-ylmeﬂ1yl}-5

) -[N-(2-methoxy)ethyl-N-methylcarbamoyl]-4-(naphthalen- -yD)thiazole(151),
1-[1-(1-benzyloxycarbonyl-piperidin-4-ylmethyl)- 1H-imidazol-5-ylmethyl]-4-

- [N-(2-methoxyethyl)-N-methyl]carbamoyl-3-(naphthalen-1-yl)-1H-pyrazole
(152), - R |

11 1-methoxycarbonylp1pendm-4-yhneﬂ1y1)— H-lm_ldazole-S-ylmethyl}-4-[N

| -(2-methoxyethyl)-N-methyl]ca.rbamoyl-3-(naphthalen- -yl)- 1H-pyrazole(153)
1- [1-(4-bromobenzy1)—lH-umdazol-S-yhneﬂlyl]-tl—[N-(Z-methoxyeﬂxyl)-N-met
hyljcarbamoyl-3-(naphthalen-1-yl)-1H-pyrazole(154),
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1-[1-(4-chlorobenzyl)- 1H-imidazo£—5-yhnéﬂ1y£}-4—[!\T-( 2-methoxyethyi)-N-met
hyl}carbamoyl-- 3+ naphthalen— -yl)-lH-pyrazole(lSS)

 1[1-{4-cyanobenzyl)-1H-imidazol-5-yimethylj-4-[N-(2-methoxyethyl)-N-meth
y;]carbamoyl—3-(naphtha1en— -yl)- 1H—pyrazole(156)
1- fl-methyl—IH-mdazol-S-ymleﬂlyl]-4-[N-(Z-meﬂmxyethyl)—N—methyl]carba
moyl-3-(naphthalen-1-yl)-1H-pyrazole(157),
L-tl-(1-benzym"ycarbonyl-pxpendm—4-y1met‘ny1)—1H—un1dazol-5-y1meﬂxy1]-4—
(morpholin-4-yl)carbonyl-3-(naphthalen-1 -yl)-lH-pyrazole(ISS), :
1-[1-(1-methoxycarbonylpiperidin-4-ylmethyl)- 1H-imidazol-5-ylmethyl]-4-
{morpholin-4-yl)carbonyl-3-(naphthaien-1 -y1)-1H-pyrazole(159),
1-[1-(4-bromobenzyl)- LH—zmidazol-S-ey1methy1]—4~(morphohn—4-yl)carbonyl 3-
(naphthalen-1 -yI)-lH-pyrazoIe(lGO)

1-[1-(4-chlorobenzyl)- 1H—1m1dazol—5 -ylmethyl]-4-(morphohn-4~yl)carbony1—3-

- (naphthalen-1-yl)-1H-pyrazole(161),
1-[1-(4-cyanobenzyl)-1H-imidazol-5-ylmethyl}-4-(morpholin-4-yl)carbonyl-3-
(naphthalen-1-y1)-1H-pyrazole(162), and
1-(1-methyl-1H-imidazol-5-yimethyl)-4-(morpholin-4-yl)carbonyl-3-(naphthal
en-1-yl)-1H-pyrazole(163). |

5 A process for preparing an imidazole derivative of formula (1) as
defined in claim 1 characterized in that |

(a) a compound representéd by t_hé following formula (2):
{ }(CH;),,—-CI HO @ -
s 3

wherein n; is defined as claim 1 and Tr represents trityl, is reacted in a
solvent in the presence of a base with a compound represented by the

- following formula (3):
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wherein B, C, D and X are defined as claim 1, then the trityl group in
the product thus obtained is eliminated in the presence of trifluoroacetic

acid to produce a cozﬁpound r_e'pfésen_t’ed by the following formula (la):

B

{; Fc TNj\(D Q)

X

wherein my, B, C, D and X are -d‘eﬁned as claim 1; or

" (b) a compound represented by the following formula (4):

N
K}@Hﬂnrm' HCl @)

wherein n; and A are defined as cléjm 1, is i'eacted in a solvent in the
presence of a base with the compound of formula (3) to produce a

compound represented by the following formula (1b):

B ¢ L
| A(:EB_(CHﬂnri\'rD -

X

whérein n;, A, B, C, D and X are defined as claim 1; or

(e a compox_m_d represented by the following formula (5):
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is reacted in a solvent in the presence of a base with the ccmpound of
formula (3), the trityl group in”the_ produd thus obtained is"_eﬁminated in
the presence of triflucroacetic acid to prdduce ‘a compound represented
by the following formula (6): o

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 (lc):

: . B '
N N -C
. (ic)
g-IN\J]/\/\ \%D |

wherein B, C, D and X are defined as claim ‘1; or
(d) a compound fepresénted by the following formula (’7): '

S L B c '
| AK:}‘C%TN%B B

o)

wherein 'm? A, B and C arc defined as claim 1, is hydrolyzed to

produce a compound represénted by the followihg formula (8):
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O

wherein nj, A, B and C are defined as claim I, which is then reacted
with a compound represented by the following formula (9):

 HNRyRyy - O

wherein Rjs and Ry are _deﬁned' as claim 1, in the presence of a
coupling agent to produce a compound represented by the following
formula (1d): ' o

B ¢

AN _ _
o A\Q}-‘CHMTN NR;eRy7 @@
| T o .
wherein mi, A, B, C, Ris and Ry7 are defined as claim 1; or
(¢) the carbonyl group in a compound 'repfe:s'eﬁ'téd by the following
formula (le): B .

_ 5 |

N G

wherein nj, A, B, C and D are defined as claim 1, is convcrfe_d mto the

thioearbonyl group in the présence of a ‘sulfurizing agent 10 prodlice a

compound represented by the following formula (1f):
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S
 wherein m, A, B, C and D are defined as claim 1; or

{f) a compound represented by the following formula (lg):

N
\ B
\>C c (ig)
e
4 X

N

_whérein B, C, D and X are defined as claim 1, is ‘coupled in a solvent
‘with a compound represented by the foliowing formula (10):

Ro—T (10)

wherein R; is defined as claim 1 and T represents hydroxy or reactive
leaving group, to produce a compound represented by the following
formula (1h): : |

Ra o
v .
c .
\/>: Y, 0™
N{
' % |

 wherein Ry, B, C, D and X are d_eﬁ_n'ed'as claim 1; or

(g) a compound represented by the: following fbrmula- (11):
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wherein A, G and I are defined as claim 1, is cyclized in an inert
solvent to '-produc'e a compounﬁ : rcpreséhted by the following formula

(1i):
A o
A _ _
g N H—<0 (i)
NJ—C 2 1
. O _
wherein A, G.and 1 are deﬁng& as claim 1; or

(h) the amide group in the compound of formula (11) is converted into
the thioamide group to produce a compmmd represented by the following
- formula (12): | '
\ N
Yy @™
N > 0PN
wherein A, G and I are defined ‘as claim 1, which is then cyclized in -
an inert solvent to produce ‘a compound represented by the following
formula (13): ' '
A
/
*N

‘ngﬂz—ﬁij(;‘cm .

wherein A, G and I are defined as claim 1; or
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() a conpound r°presented by the followmg formula (Is}

&W as)

wherem A 1s defined as clau:n 1 1s'. réacte& in a solvent with a
compound represented by the followmg formula (14a).

: (148)
s i _

wherein G and I are defined as claim 1, to produce the compound of
formuia (1j); or ‘

(i) the compound of formula (13) is reacted in a solvent with a
compound represented by the following formula (14b):

GM‘ (14b)

Cl

Whercin G and 1 are defined ‘as claim 1, to _protiuoe' a compound

represented by the following formula (1k):

A
, .
(el ®
o]

wherein A, G and I are defined as claim 1; or

(k) a compound represented by the following formula (1/):
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\(J—C&JL - .

' wherem A and G are deﬁned as c}alm 1 and I' represents lower alkoxy,
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 w:ﬂx 2

. compound represented by the foliowmg formula (15): |

I'"H Qas)

wherein I" is -identical with I except that lower alkoxy is not iacluded,
to produce a compound represented by the following formula (1m):

C s
A s GEE

wherein A and G are defined as claim 1 and I" are defined as above;

or

o (I) a compound represented by the followmg formula (16):

Q{ (16)

wherein A is defined as claim 1, is reacted in a solvent in the presence

of a base with a compound_ repres'ented by the following formula (17):

LT
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G

wherein G and L are deﬁned as clann 1 to producc a compound

represented by the foﬂowmg formuia (In)

O( \jYL "

wherein A, G and L are defined as claim 1: or

»

(m) a compound represented by the following formula (18):

wherein Cbz represents benzyloxycarbonyl 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 (10):

wherein G and L are defined as claim’ 1, which is then ‘coupled with a -
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compound represented by the following formula
BUS N

- wherein E and F‘ are deﬁned as clalm 1 to produce a compound

rcpresentcd by tm, foliomg formula (lp)

N o
I p).
N{ -t
QN S

wherein E, F, G and L are defined as claim 1.

6. - A compound represented by the following formula (3):
| HN D G .
o X .
wherein B, C, D and X are defined as claim 1.
7. A compound represented by the following formula (®:
- | B o | _
N : :

O

f

whercin__ n;, A, B and C are defined as claim 1.

8. A  pharmaceutical composition comprising as active ingredient a

lﬂx_efapeutically effective amount of a compound of formula (1) as defined
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in cia..m 1 or a pharmaceuhca!l} ac.,eptable salt or. momer ﬁxereof--. :
' together with 8 phaxmaceutzcaliy acceptable carrier.

9. - The pharmaceuucal composmon of claxm 8 uqeﬁzl for prcvenung '
: and t'eaung cancer. - ' ' .
10.  The pharmaceutlcal composmon of clazm 8 useful for preventing
and treatmg restenosxs S ' '

11.  The phaxmacéuﬁcal cbmpdsiﬁon of claim 8 wseful for preventing
‘and treating atherosclerosis.

12. The pharmaceutical composﬂ:wn of cla1m g useﬁJI for preventmg

and treating infections ﬁ'om hepatitis delta and related viruses.
I —
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