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2 proteins of 188 and 189 residues, respectively. The chenical basis for
the swtch ‘mechanism involves Cyclifg "of thé protein 'between the

i nactive (off) guanosi ne di phosphate (GDP) bound state and the active (on)
guanosi ne t rwobemsisat e (GTP) bound. 'state (Bourne, H R ; BF{RISHNT. A ;
McCorm ck. F.; Nature, 1991, 349, 117). Biochemical and structural .studies
have shown that point nutations of the redidues 12, 13 and 61, positioned
i n the nei ghborhood of phosphoryl ground of GIP, resulting in the decrease

8Ln22?2°s'p2?tfLLFQrﬁ%‘ﬁ%mﬁaétW@;ﬁéﬁ?gﬁiﬁﬁ?%ﬁ% BES o, col on’

cancer, etc. ( W;IT’i‘ FERASE8IND Rago SeW}RS'
%&ﬁ- OSO|IC precursor that uF AN E'E§ :

synt hesi zed. as’a” ¢ lrratel localized to the .
cytopl asmic face of t he pl asnma FBEBAMT@NeE‘EEREﬁhes of posttransl ati onal
nodi fication (G bbs, J. B., Cell 1991, 65, 1). These series of biochem cal
nodi fications, by changing the electrical charge state or spacial structure
to increase the hydr ophobi city al hgnCBAIONRUSELBO attach to cell nenbrane
nore easily. The first and obligatory step in the series is the addition of
a farnesyl noiety to the cysteine resi-due of the C-ternmnal CAAX notif (G,

tei A [ 1 hat d th 1. i . n.
Tiacti on cat al ysed HRjer ERPREL iSRRG rrelatts, dP s A Ve TRARZOLE VAR
modi fication H;eg?és%ﬁ&w Wy i BESwWikE Ciiritla a@?dmtshawdaﬁyM&my

inability of mut ants“l'acking the  C-term nal cysteine to be

farnesyl at ed, aativitycagiing famesyletrphsfersae: and to transform manmal i an cells
in culture (Hancock J. F., Magee, A 1., Childs, J. E., Marshall, C J.
Cell 1989, 57, 1167). The subsequent posttranslational nodifi cati-ons,

cl eavage of thg?oeﬁﬁild d3i dues, carboxyl nethylation of the the farnesyl ated
cysteine, and palm toyI ation of the cysteines |ocated

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 compound of formula (1) as an active

ingredient.
BACKGROUND ART

¢ Mammalian Ras .protéin's_'- act as  molecular .switches i the
signalling events associated w1th __,ocl,l__: growth and differentiation. = The
ras proto-oncogene family consists of three ‘members, N-, K-, ond 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



upstream of the CAAX notif in H and N-ras proteins are not obligatory for
“'Ras mEnrbrane associ ati'on or cellular transformng activity. WO 99/ 28315
PCT/ KR98/ 00377 3 Interestingly, K-ras-4B, different fromH and N-ras, has

amltiple }2% #I ch regi on named pol ybasi c domai n, i nspEggrsafoodravi ng
cysteine reqw re or palmtoylation, thereby facilitating the fanesyl ated
ras protein to bind to anionic lipid |aygr of cell nenbrane. The inhibitors
of FTase that catalyzes the obligatory nodification have therefore been
suggested as anticancer agents for tunors in which Ras oncogene contr| butes
“to” transfor magroteing B8, add 19 eesidies, raipepiiedly.y Zheidicoysal baws fop, 787).

‘A nunber of FJase in |b|t rsrecentl i dentified,,denonstrate t and
speci-fi-c abi |¥fy SY‘BtE §mf FRYIGS PYHRE & #%ﬁ |ﬁ’ﬁ9§e hﬁcpﬁsﬁg‘if mati on

in transfor e ngaﬂaéiﬁ CSphodphB@s (GDP bcnmul bfafe and the ashivel
nodel s (Kohlrmﬂﬁlaﬁ} %oﬁj" , P?ocb 0N“Ja;)tl g\cadDT Sci. USA. 1994, 91, 9141,

Kohl, N. E. e(tonallguanbmnmnnphmpbeﬂCnéGTRDQ@und_ styte) (BoumeevEr Riotanders, t he

i nhibitors ar | at | S tr p idic in
nature or co aig" @gp ' &){?ﬁm S?ﬂo 325’14@%351%{5:‘2@?{%{&\1 %Ei

al ., Science, (AR83a1 gﬁg.tesll%'% s]BQv’H ‘tﬁﬁg% Q%ﬁxtatﬁn@h@mﬁﬁ rédidues SEDt i3 S M
et. al., J. Blol. Chem, 1995. 270, 26802; Janes, . et al., Science,

1993, 260, 198" 63; spuswonvd i the n@lghbommé of ph@m‘mryl goomd Z'fOGT§0611)
Recent |y, f t t
ecently, a new e .0 Plﬁ emra&g og?n ﬁlp'hﬁ@ﬁh%%sgg g%%éy A& Step

of FTase has rl‘}é edBrt 1996,
118, 8761). ThgoGheH Gith bashy Bhmahe chdbdl tRfticlRelygNpiedtes dancérhe

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

1989, 49, 4682).

. Ras protein is synthesized as a cytosolic precursor that ultimately
localized to the cytoplasmic face of the plasma membrane after a series
of 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 locahze to the plasma, and to transform
_mammahan cells in culture (Hancock 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.



mechani sm This is, transferring prenyl group by the enzyne is
~etectrophilic .displacement and the reaction requires (+) charge in a
transition state. These inhibitors previously described, however, possess
limted act iwbbipsdfd selectivity for inhibition of the oncmgsmmct ion
of ‘Ras proteins, particularly K-ras-4B, which is found to be nost common in
human cancer. Therefore new: i nhibitor having the ability of effectively
WD 99/ 28315 PCT/ KR98/ 00377 4
inhibiting K-ras activity is reqw red. Wth regard to the restenosis and

~vascul ar pr ol ilherestingly, dKswa<id;, differomts foaon Frhond MNrzas, | hed batmlﬁpie

“cellular -ras prevent.s snmoot h_nus ol.iferat.ion aft scul ar ury in
_vivo (Indol fi {¥Smet&t TEEIGR: 8?@3%301%1%‘95& OIHR, m%iaff§£5ﬁa mgﬂséen%port
definitively d?:a alelifdyidtion! TGEHY fadilininf Ghe FerreByintid! & Sprioteih hi s
di sease, show?g nhl%l I on of gg’curru | ati on andéprol | fe?stgtlon o?pr\?ascul ar

snoot h- muscl etomﬁdslmemg:hplm\m of\ cel empmbranat  The aphibitershaf & Tsse f or med

it ng an e PREEES 06 SOt cHoaan ! Hishetore MRRECGRERAA
resul t, found gshaheddncsozgbets Ofvri wahdreetn agkioh dRAY deopéie Rofkibutes Ryent i on
can potently inhibit the enzyne. Therefore, the. object of the present :

invention is tansfosmiation ABuses, dazBI et @by iGhemistey 6& Biodogyl, al995) Wn78M. |
inhibits the agtlyi lt&% 0 {)ﬁ‘&geegnhlgzt&rsox%géibj denbEER e drBafcASp GOl 2RHC 2N

i ntermedi ate whi _
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. 5141 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
aeﬁvity 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



effectively for the preparation of the conpound of formula (1). It is

anot her object of the present invention to~ provide a pharmaceutical -

conposi tion conprising the conpound of fornmula (1) as an active ingredient.
BEST MODE FORJ#ARRYENG OUT THE INVENTION It is the first op&gﬂw%ﬁ;,he -
present invention to provide an im dazol e derivative represented by the
followng formula (1) which WO 99/ 2831

PCT/ KR98/ 00377 5 inhibit the activity of farnesyl transferase [Fornula 1]
[err] in which n[err] represents an integer of 1 to 4, A represents

hydr ogen; . st r ainfiittmg -masorctivitynisheduiedr r ] - Cerr] -al kyl -whi ch -may--be~ - - -

.optionally substituted by (Jerr]-Cerr]-cycloal kyl or |ower alkoxy; or a-
radi cal selected fromthe follow ng group:.wherein R.err] and Rerr] ..

i ndependently of onwiﬁl%%&a 10CRECRSRhodlY Hnl FpRculdP pPARRrativ) Al Ceasd 11k O,

hydroxycarbonyl, am nocarbonyl, am nothi ocarbonyl, “| ower al koxy, phenoxy,

phenyl , benzyllkséy beenr showar thatkiphibitior hofmeglider aps ipvensentsy smdosh i hugodel by

Cerr]-Cerr]- L I represents.h rl al kyl , _or
represents - Eﬁ&ﬁgﬁﬂ age%%%e&ﬂ‘fry mn &VS/ ﬁrﬂggﬁ? el @ﬁa@ﬁﬂ%‘ﬁeq{-s
B'yd[} ogeln; : ower9gsl ky{s)whs£ns548y bertapt taal | definttiRly {stpBOrtdY a PhSRO Yy OF
i phenyl ; | ower : N .
pheny 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 ntermediate which can be used

effectively for the preparation of the compound of formula (.1).

It is another object of the present invention to provide a
pharmaceutical composition compri_sing 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 |



al koxy whi ch may be optlonal |y substituted by aryl;

al kyl or pheW{
group: WO 99/ 28315

phenyl ; benzyl;
benzyl oxy; or amino which may be optionally substltuted by | owner alkyl

benzyl or C[err9]9 %err] cycloal kyl, R err] - represents h; rogen, Iovver
g'm(glﬂgo

err] represents a radi cal selected f

B | owi ng

PCT/ KRO8/ 00377 6 [err] wherein n[err] and5n[err] | ndependently of one

anot her denote 0, 1, 2, 3 or 4 Rlerr] and R err] independently of one

anot her repres t al koxy, phenoxy, phenyl,

hydr oxy or haI%%ﬁb]pn% g&?ﬁq %i e?’%] I ndependent | y of one another
represent hydrogen, | ower aIkyI | ower al koxy, phenoxy, phenyl, cyano,""

| ower aIkyI whi ch - may

hydr oxy or hal ggen, rr] - represents --hydrogen;
be optionall y[%g)&BgJ(aIR%fl

ted by Jerr]-(err]-cycloal kyl;

| ower al koxy;

hydroxy; Cerr]-Cerr]- cycloal kyl; di(lower alkyl)am no; phenyl; phenoxy;

or halogen, Rerr] r sents hydrogen, |ower alkyl
%%: @hpf+rYom t he fol | owi ng group:
represents hydrogen, or |oewer alkyl which may be

represents a radical
represents Oor S, B

or

| oner al koxy, Y
[err] wherein X

optional ly substituted by hydroxy, mer capt o, |ower al koxy, |ower alkylthio

or aryl, in which |

m 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:

Ry '
R
R, O\X }& Ry
wherein

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

g

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

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 opﬁopally 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-Cs-cycloalkyl,
 represents hydrogen, lower alkyl or phenyl,

represents a radical selected from the following group:



C _represents hydrogen, or |ower alkyl which may be optionally
substituted by aryl; or represents a radical select ed from the follow ng

“or-represents a%_zc(ya) cal

wherein R err]
S=Oor SQerr], Z r£p
represents CH R err] d¥

hydr oxy),

group: . WD 99/ 28315

PCT/ KRO8/ 003w 992435 r] wherein Rl err] and R err] i ndependerdinrafoozmme

anot her represent hydrogen, |ower alkyl, |ower al koxy, hal ogen, cyano,.

hydr oxycar bonyl , am no- carbonyl, am nothg ocarbonyl, hydroxy, phenyl or
phenoxy, Rlerr] and R err] |ndependently of one another represent hydrogen,
lower [err] alkyl, aryl or wherein X is defined as previously
described, n[err] an integer ‘of 2°to"4 and Rerr] is lower alkyl, D
represents am no aC| d Tgsi 4 e or Iovver al kyl ester of anmi n&saci A resi due;

fre Ngwi ng group: [#TR| RL7 .
H%p @ Cr_—ﬁ.%d (CHZ)nJ &0 Ay~ .\ S Q S1

I\I-IJ-'{'Ferr](V\/nereln R[err] S hydrogeﬁe I0\79er aI kyl or

wherein _ o

n, and n3 independently of one another dcnote 0,1, 2, 3 or4

Rs and Ro independently of one another represcnt 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, cyano, hydroxy or halogen,

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

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

Y represents a radical selected from the following group:

. G | N ©
o | - (o)

wherein

X represents O or S,

B represents hydrogen, or lower a]kyl which may be optionally
substituted by hydroxy, mercapto, 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: |



WO 99/ 28315 PCT/ KR98/ 00377 8
nferr] denotes an integer of 1 to 3, R[err] and R err] independently of
one anot.her represents hydrogen; aryl; lower alkyl which nay be optionally
substituted WP%E83F or cyanoaryl; or [err] -wherein n[err] PCOKRISOGIErr]
are defined as previously descrlbed Rlerr] and R err] independently of one
anot her represents hydrogen; halogen; hydfoxy: cyano; |ower al kyl; |ower

al koxy; al koxyal kyl; al kyl thi o; hydroxycarbonyl; am nocarbonyl; .
am not hi ocarbonyl ; al kyl sul fonyl; al kylthioal kyl; alkylthioal kyl oxy; aryl;

“or _oxy, thio, sul fonyl OR,,| ower al kyI substi t ut ed by aryI G represents
a radical selected by 't foIIovm [err] 1@ Jerr].and R err]
are -defined as-previ escri be Ramr es RS Rt koxy, or
represents a radical se tRd frony ollowngg oUp: “[err] wherein
Rlerr], Rerr] and Z are defi ned as preV| ously descti bed, L represents

a radi cal selected fromthe followi ng group: [err] V\/nereln Z and Qare

defined as previously dgscribed,
- @ ZU\N Rud
Rn R13

wherein

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

Ri3 and Ry independently of one another represent hydrogen, lower

(CHz)n‘—X*Rls .
alkyl, aryl or + wherein X is defined as previously

described, ns 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:

Rio Rio —/\
}{N\/\Q,Rm }{N\/\N RIO . %N Mé -;—b]:

17
Rx'o

N S
Rjs - Rp Ry Ryg _ |

wherein

Rio  is defined as previously described,

Q represents O, S, S=O 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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provided that (1) n[ err]' is other than 0 when R[err] is hydrogén, and [&rf] ~

(2) Y is other than [err] , Wwhen Ais [err] or pharmaceutically
accept abl e ~ sa99g8316r i soners thereof. Particularly, the cpopgussioarzcordi ng
to the present invention has a quite different structure from the known
inhibitors for farnesyl transferase, and urthernore it does never include
the thiol noiety. In the definitions for the substituents of the conpound
of formula (1), the.term "l.ower al ke/léch means a straight-chain or branched

al kyl having 5 to #EROFhHAR B8RS Ohrl 80 Jncl u

i sobutyl and tghu . ijm- 0, mila.(1)saccording to the

pr esent invent?gnéﬁrgaﬁlﬁave gﬁ@ﬁmﬁtﬁgﬂgﬁg{gﬁgﬁéﬁ%&&ﬁ@%@?ﬁ%o B c[-

substituents, it calover pllodewhichn tmiay fber roptibn&lyor substitnesderby r agbnate, or

m xtures thereof. Thus, the present invention also includes all of these

stereoi soners and their n‘i'xtur(_e? -Aliﬁ, the conmpound of formula (1)
Homaft—F

0T TS Sat 1, e R er TN PO el St 3 e, BeBERL 201 ©

SUch a5 hydr ochl or i & Byt A AApgoL ST © @ St wih fnorganie acids

PCT/ KR98/ 0037 7R3 and Ryo 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:
Ru ' E
W, BIC
Rz Ry _

Ri and Rz are defined as previously described, .-

wherein

1 represents lower alkoxy, or represents a radical selected from the

following group:

s e
-i—N\R” -§—Nuz N

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

/\ N/
T P

wherein Z .and Q are defined as previously described,

Fncl udes net hyl’, ethyl; i sopropyt, ~



10 sul furic acid, nitric acid, phosphoric acid, hydrobromc acid,

hydriodic acid, etc., a salt wth organi ¢ Carboxylic acids such astartaric = -

acid, formc acid, citric acid, acetic acid, trichloroacetic acid, i
trof | uor oaceMO?948318 gl uconi ¢ acid, benzoic acid, |actic REFEKRPFET c
acid, maleic acid, asparagic acid, etc., or a salt with sulfonic acids such
as net hanesul fonic acid, benzenesul fonic %acid, p-tol uenesulfonic acid,
napht hal enesul fonic acid, etc.; base addition salt for exanple a salt with

pyridine or anupnj:a. al; i.thon - Qor. : salt with
al kal'i netal ogpoglx{eéil ?{n% (ggﬁnfhlsrre %r}'msﬁciagéerﬁ“l 'hﬁsméﬁﬁttaﬁd' “Further, the

present invention includes a solvate of thé conpound of fornula (1) suchas =~

al cohol ate or hydrate thereof - They can beBproduced by conventional

conversi on met hods. Anong the conpound of f a (1) according to the
present invention, the preferred corrpound%-N ncl ude those wherein nferr]
represents an integer of 1 to 3, A repr ~~hydr ogen; straight-chain

or branched Cerr]-C err](g?l*% dﬁi@rcglaﬁay' be optxj onal %eﬁugs ituted by

Cerr]-Cerr]-cycloal kyl ower al koxy; or a radical sel'ected fromthe
follow ng group: [err] wherein Rlerr] and Rl err] independently of one

anot her represent hydrogen, hal ogen, cyano, nitro, hydroxycarbonyl,

am nocar bonyl , dh%ﬁ j ocar bonyl, | ower al koxy, phenoxy, phenyl, benzyl oxy,
or |ower alkyl whi¢h npy_ _be optionally substituted by

Jerr]-(err]g-cycl R2 ﬁé}?ﬁé@&@_g)y r r_.al; or
represents -E-F wherein Eis -%EH[érr -, - d-%?&ﬁ&]%) [Slg"[r%gv]e-oran1 RIS

hydr ogen; | om&%éyl which

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,



WO 99/ 28315 PCT/ KR98/ 00377 11
may be optionall'y substituted by phenoxy or "bi'phenyl; | ower al koxy which
may be optionally substituted by aryl; phenyl; benzyl benzyl oxy; or am no
whi ch may bewgmorsmal |y substituted by | over al kyl , benzyl POT/KR98/00377 ;
Cerr]-Cerr]-cycloal kyl, R3 represents hydrogen or |ower alkyl, R4
represents a radical selected fromthe faolllowi ng group: [err] wherein
nferr] and n[err] independently of one another denote 0, 1, 2, 3 or 4,

err err], Rl err err dependent.l.y e anoth r r resent
i gin” Fopehilied € b pRORFERG oo Wrdfont el o™
by - Clerr]- C[erlg’l %cl%;mtyv? (§§verb E‘?‘E@m ‘Exdg Qﬁé}p% éé‘“ﬂé sdtcié’

Jderr]-d err] -fomicoacid citoe atad,ogect;c F{cai,r }nchiarpaceaenamdhymbthmaceuet hyl
or met hoxy, Y resent radi cal.,s cted,fromthe follown oup:
[err] wherein %m gﬁr% Peéﬁ‘ﬁz 3’35“8? aid, fackié 3cady é%?ﬂ% agidy) Bl g"ﬁ%[l ower
al kyl which nmeyp Efagﬂptab@Tn%ltd,\’oﬁ lab§£1t (o Gultdhib Q3RS aich%?' nfdthe¥iiforfic
represents hydrogen ower al kyl which may be optiona
) ” acid, benzenesulfonic a01d, p-toluenesulfonic  acid, naphthalenesuifomc
acid, ete.; ‘base addition salt for example a salt with pyridine or
ammonia; and metal addition salt, for example, a salt with alkali metal
or alkaline earth metal such as lithium salt. Further, the present
invention includes a solvate of the compound of formula (1) such as
alcoholate or hydrate thereof. They can be produced by conventional

conversion methods.

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

R ' - - . .
@\}( Rz\IO\X i
| X

R; and Ry’ independently 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 C3-C5-cycloalkyl

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

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



WD 99/ 28315 . _ PCT/ KR98/ 00377 12
“substrtuted by aryl; or represents a radical selected from the foll ow ng
group: [err] wherein R err] and R err] independently of one another
represent hysoogessis| ower al kyl, |ower al koxy, hal ogen, cy®CE/KR8/00377

am nocar bonyl, phenyl or phenoxy, Rlerr]-and R err] independently of one
anot her represent hydrogen, lower [err] alkyl, aryl or

wherein X is defined as previously described, n[err] is 2 and R[err] S

| ower al kyl, D represents. an.no acid r due. or | ower est er of
‘amno’ aci )é'“r“esi“due;' “6$ e%p %@@’ﬂl %g‘gﬁﬁ? b%?@é?@d‘yf PEmPE F@V%I FSKFhg
‘group: [err] wherei m&@rrxbmchsﬂ@,fIﬁhedgge%%ﬁvmwe&eﬁyrlaaqd phéayl;

-represents. QO S, S=0 or "SJ err]
PCT/ KR98/ 00377 13 Zbenzyl; @mm,soomnoswmchsqwrhq aptiogally swbstitapedesent s

CH R err] or NRer R ro ower al kyl or hydroxy),
n[err] denot es ar%’ly Yg&gge l1' b% %rsé]yéi"csg?oa‘kyll
R3 represents hydrogen: or lower alkyl, - :
R4 represents a radical selected from.the following group:

Rs R

_§_(CH25,12 Ry %—(CH,J,,; OG Rig  ——(CHpp;

R/  Rs

wherein

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

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

~ lower alkyl, lower alkoxy, hydroxy or halogen,

R represents hydrogen; lower a]kyl Which may be optionally
substituted by  Cs-Cs-cycloalkyl; lower alkoxy; hydroxy;
C3-Ce-cycloalkyl; or halogen, .

" Rio represents hydrogen methyl or methoxy,
Y represents a radical selected from the following group:

B

~ x£L N~
%—_N S Ve ﬂNjgrl . %Nl\;g(L

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



Rlerr] and R err] independently of one another represents'hydrogen; aryl;

| ower al kyl which may be optionally substituted by aryl or [err] "'c'y'a'h'dar"y'l

or - wherein n[err], Qand Rierr] are defined as previously
descri bed, Rl6bddsz@nd Rlerr] i ndependent |y of one anot her porrose0rs
hydr ogen; hal ogen; hydroxy; cyano; |ower al kyl; |ower al koxy; al koxyal kyl;

al kyl t hi o; hydroxycar bonyl ; aninocarbonyhg aninothiocarbonyl;
al kyl sul fonyl ; al kyl t hi oal kyl ; al kylthi oal kyl oxy; aryl; or oxy, thio,

sul fonyl or | over al kyl substit ut ed by aryl, G represents a radi cal

~sel ected by the folslubmm@pdgrbo'umylgeor]rapt&semSnaR['&lc?}l aelgctrfl edrom athe
defined as previ Ouzflpﬁ descri bed, | represents | ower al koxy, or
represents a radic Q’@F&g’é%fromthefollovmng .group: [err] wherein: -
Rlerr], Rerr] and Z are defined as previously described, L represents

a radi cal selected frommhe foll ow ng group: WO 99/ 28315

PCT/ KRO8/ 00377 14 [err];iherein Z e, def i negffa Vﬁously
‘descri bed, provided 1) n[erﬁm&uthan N AR[ €Fr] s
hydr ogen, and Rz = Ry Ry

TN | o 0
.wkﬂ g Riz }JLN’R“
. ) ]

_ Rll . Rl] R13

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

OBy X~ Ry . ,
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:

Il:m R Ill?o ' b —/\ Ris
NS N eyl T
Rlo 17

' N, | S
%@'*Rls %ﬁ’j—&s %—ﬁ‘j—lhs R19
_ Ry "Ry Ryp Ryg -

. wherein
Rio  is defined as préviously described,
Q represents O, S, S=O or SO;,



Particularly preferred conpounds include those wherein Y represents

[err] and C represents [err] Typical exanples of the compound of =~

formula (1) according to the present invention are present ed in the
fol |l ow ng Talwespssts WO 99/28315 PCT/KR98/00377
PCT/ KR98/ 00377 15 Table 1-1 [err] COM WO 99/ 28315

PCT/ KRO8/ 00377 16 Table 1-2 [err] WO 9B 28315

PCT/ KRO8/ 00377 17 Table 1-3 [err]

'z represents O, 8, S=0, SO» or C=0, or represents. CH—Rp,o or ...
N-Rao(wherein Ry 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 may be optionally substituted by aryl or

CHa)ng—Q—R; -
cyanoaryl; or * _Z)m *  wherein s, 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:

N tes

wherein

Ry and Rz are defined as previously described,

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

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



WD 99/ 28315 :
Table 1-4 [err] = WD 99/ 28315~~~ ~= s
PCT/ KR98/ 00377 19 Table 1-5 [err] WD 99/ 28315

PCT/ KRO8/ 003'%/p %sshgbl e 1-6 [err] PCT/ KR98/ 00377 WD 99/ gé{;ﬂ&gg‘;ﬂyﬁabl e
1-7 [err] ' : :

- PCT/ KRO8/ 00377 18

14
WO W

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 Y

Ryf

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

the present invention are presented in the following Table 1.

Tepresents X and C represents



WD 99/ 28315

PCT/ KR98/ 00377 22 Table 1-8 Terrj—WD99/28315 - -~
PCT/ KR98. 00377 23 Table 1-9 [err] WO 99/ 28315
PCT/ KR98/ 003 Woa9sImbl e 1-10 [err] WO 99/ 28315 PCT/KR98/00377
PCT/ KR98/ 00377 25 Table 1-11 [err]
' 15
o Table Il
COM. | com.
NO. NO. STRUCTURE
LC
. 1 2 {N : o
& [:j
~o
o
(] {3 ®
~ O O
.3 N{ NP 4 N )
QN AN Z{ =~
l l
. 6 _{ 0
” O
(&)




WD 99/ 28315

WO 99/ 28315

PCT/ KR98/ 0037726 Table 1-12 [err]
PCT/ KRO8/ 00377 27 Table 1-13 [err] WD 99/ 28315
PCT/'KR98/ 00 able 1-14 [err] WD 99/ 28315 N
bCT! Knoo! 00T Hbar & 115 [err] | PCT/KRSS
16
“Table 1-2
g _
k - coM. N
C-}?é'l STRUCTURE - STRUCTURE

NO.

._11.




WD 99/28315
PCT/ KRO8/ 0037 30 Table 1-16 [err] 114

H3C . WO 99/ 28315 . '
PCT/ KRO8/ 003%6 s3isstgbl € 1-17 [err] WD 99/ 28315 PCT/KRI8/00377
PCT/ KR98/ 00377 32 Table 1-18 [err] WD 99/28315
PCT/ KR98/ 00377 33 Table 1-19 17
Table 1-3
|CoM. STRUCTURE COM STRUCTURE
NO. S NO.

13 |

zﬂ{ o.__14_-

15

17




[err]

WD 99/ 28315
PCT/ KR98/ 00377 34 Table 1-20 [err]
PCT/ KR98/ 00377 35 Table 1-21 [err] It

\WD-99/28315-- R
i s anot her - object of the present

i nvent.ion t owBlogpsfle processes (a) a conpound represent ed desrptddBni®y | ow ng

formula (2) is

WD 99/ 28315
- PCT/ KR98/ 00377 36 reacted in a solvent ing
conmpound represented by the following fornula (3),

the presence of a base with a

then the trityl group in

the product thus obtained is elimnated in the presence of trifluoroacetic

acid to produdﬁﬂﬂ26bﬁpound represented by the foliomnng-fornula (1a) or - .-

Reactron Schenme 1 B~

[err]

' C}?f S'-I'RUCTURE. ' Clgf' STRUCTURE
J
J .
19 20 . _g‘“ o
! Moo
N
I
: 9 ' %
21 N . 22 N—{ L o
| . I | 7
{ PO N [Nj
|
a O
1 . ul;
23 | 2 { Lo |
N
| | I




(b) a conpound represented by the followng fornula (4) is reacted in a
solvent in the presence of a base wththe-conpound-of-formuta (3) to-
produce a conpound represented by the following fornula (1b); or Reaction
Schenme 2 B W0 9928315 . [err] (c) a compound rpgIRRSWED by’
the followwng fornula (5) is reacted in a solvent in the presence of a base
wi.th the conmpound of formula (3), the tritigl group in the product thus
obtained is elimnated in the presence of trifluoroacetic acid to produce a
conmpound repr esle%%g y the followng fornula (6), and then hydrogenation
reaction’is carm t ‘to-produce -a- corrpound repr esent ed by the f ol | ow ng
fornmula (1c); or ™" "WO 99/ 28315

PCT/-KR98/ 00377 eactton—Sehere—3—er+—Geh) G_CC”‘QO"!’}C’, "np"‘:‘Qﬂnfp by t he
.follow ng for mJE@M?) is hydrolyzed to procggm conmpound T epresent eg by
the follow ng f (Fn.l a (8) TURE hen -recﬁ\t!(ceS with STRUQIARE! reprgsent ed
by the foll ow rl_a\5 ‘ofmula (9) i'n the preseng fl|a coupl i ng agent to produce
a conpound repfesentfed by the 1ol towng fonmota(id)— Reactton—Schene 4
[err] (e) the ¢arbopyl group in a conpound |reprpsent ed by t he foll owi|ng
fornula (1e) i$ converted into the thiocarbonyl} grou in the

27

» N > BT




presence of a sulfrizing agent to produce a conmpound represented by the
fortfowng fornmula“(1f); or -~ WD 99/28315 - _

PCT/ KR98/ 00377 38 Reaction Scheme 5 [err] (f) a conpound represented by the
foll owi ng fonrgpb g) is coupled in a solvent with a conp sent-ed
by the foll ovﬂ%ﬁfs%r%rml a (10) to produce a conpound repr esg#?}g(ggﬁeﬁﬁe
followng formula (1h); or Reaction Sche 6 [err] (g) a conpound
represented by the following forrmula (11)"1s cyclized in an inert solvent
to produce a conpound represented by the following fornula (1i); or

‘React i-on Schen@alle[ B6r] - WD 99/ 28315 :

"PCT/ KRO8/ 00377 39 (h) the am'de group in the conmpound of fornula (11) is
converted into_the ithioamde group to prodyce a conpound represented by the

fol | owi ng for m;éjg[g 12) whi EQ‘RIUthU;;n cycl.i Z-EEg%.Iﬁ an. i nsi;;[UéT?[ggnt
oL %
31 S ' 32 N TNA e
=0 ' .QN !
o e
B, O :
Br.
SRR P
33 ad 34 N N 0
N =\ AC &N
QN /N\/\o/ Qj
I
o G
F
OO 0O
35 S 36 N{N o
- | N{ N : QN N
G ()
- i




to produce a compound represented by the following formula (1j); or
‘Reaction Schenme 8 [err] (i) a conmpound represented by the follow ng formula

(13)
formul a“(14

is reacted in a solvent with a conpound represented by the foll ow ng

t duce the conpound of formula (1j); or PikésiasmCchene 9
[err] (]) tﬁ@°8§ﬁﬁgﬁnd of formula (13) is reacted in a solggﬁt wth a

conpound repr esent

- product thus-obtained is reacted in a solvent

ed by the following fo

| a (14b) to produce a conpound
represented by the following forrmula (1k); or

PCT/ KR98/ 00377 40 Reaction Scheme 10 [err] (k) a conpound represented by
-t-he -f-ol4 owi ng-faigmyla (1) is hydrolyzed in the presence of a base and the

WD 99/ 28315

agent._with a conmpound represented by the foll ow ni

in the presence of acoupling-- -
roduce

t he

a conpound represented by the foll ow ng fof?%k?A(ln); or Reaction Scﬁene 11
[err] (I) a cam hd repregert;eduRy t he fol 'ng forngRydEAMEI S redcted
in a solvent iiMi®he¢ presence of a base with HOconpound represented by
follOV\j ng for'r 1l a 17) to nrod‘lﬂce a Coﬁpourrl . .
HC
s DW X
I
37 \O 38 N N O
ot
e Yo
N AN E;:]
I
cl
39
41 \O 42 N{" 0
AR 0 ¢ v
b




represented by the followng forrmula (1n); or Reaction Scheme 12 [err]
(m a compound represented by the following formula (18) is reacted in a
sol vent in t nce of a base with the conpound of forpul and.
deprotected tk@%{zo gce a conpound represented by the foll ogﬁwg"ési"@”
which is then coupled with a compound repgesented by the follow ng formula
(19) to produce a conpound represented by“the following formula (1p):
Reaction Schene 13 [err] in the above reaction schenes A nf[err], B, C X

D, Rerr], R eTalle IRgerr], G |,;-L,-E and F are defined as previously- - .. .
descri bed, I’ represents | ower-alkoxy, 1~ - -is-identical with 1. except -
that |ower alkoxy is not jincluded, T represents hydroxy or reactive

| eavi ng group, P@;er ably hal ogen, Tr repregsents trityl, Chz
represents benz§ yicar bonyl sapeéhdyasrd he sane [neani ng t hrough the present
speci fication.| NO. S _ '

HO

43 N

. - -PCT} KRO8/--00377- 41 o

hul a (1o)
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However, the conpound according to the present -i-nventi-on-may be-- - —
convenlently prepared by any net hods desi gned by conbini ng vari ous
synthetic waweobossdz in the prior arts, and such conbi nati gsr9rgusiess7easi ty
performed by a person having ordinary skill in this art. The processes (a)
to (mM) will be nore specifically explaineggin below In processes (a) to.
(e) for proparing the conmpound according to the present invention, any
inert solvents which does not adversely affect to the reaction, preferably
one. or nore seftébleed% from-a group- con5|st|ng -of - dinethylfornanlde .

di net hyl acet ani de, “et'hanol ,” wat er,-nmethylene chl ori de, -chl oroeform :

t et r ahydr of ur.ap—and M—"e*h"'pyffﬂ'lﬂ'n“ne—can_bequPd_ —-As_the hase one
or nore sel ect edofs dm a group consi sting o&xggd um hydri de, potaSS|ur
hydr oxi de, pota§a$ um car boRERECTPBEassi um |t - utoxide,Si&UCHﬁEﬁhlde qodi um
bi s(trimethyls|{lI'yt) am de and potassi um bi s|( met hyl si |yl )am de, norg
preferably sod{um hydride or potassium hydroxXi de can be mentioned. ™| As
the coupling apgent pused in t rocess for| reacting the genpound of flornmula
(8) with the cpnmpoupd of for ), a mxture of 1-hyd ybenzotri zol e

and one or norg subgtancegs sele d fromg group compsistin

carbodi i nmides suth As di Fygl okefyl odi i jm4de(|DCC) ¥ :

1- et hyl - 3-(3-d] et hyl am _ dii- nide(EDé%]LJN

1,1' - di carbony] di i njdazol e(CDl), getc., &and i norgani'c dehydratingjagent
such as silicohe tefrachl ori de can be nentji oned. Anong them a m xtufe of
1- et hyl - 3- ( 3- dj net hiyl am nopropyl) carbodi i -| m dg( EDC) and .

1- hydr oxybenzof ri zo] e hydr at s particuldrly pgreferred.
agent used in preparing the d of fgrmulg (\1f) frd
formula (le) ijpcludes 2, 4-bis(phedyl thio)-
1, 3-dithia-2,4 i fide,4Eavessggjﬁvjw

N

a- 2, 4 d#hpbsph:
Plerr]S[err]. q?osp %gaﬂim

i Zi ng
ind of

1
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2, 4- bls(phenylthlo) 1 3 d|th|a 2 4 dlphosphatane 2,4-disul fide can be used
WD-99/ 28315 PCT/ KR98/ 00377 43
nost preferably. The conpound of fornula (1g) which is used as a starting
material’ i 5 (f) can be prepared by deprotecting th ndi ng
conpound mhlgﬁﬂgéégrotected by benzyl oxycarbonyl group at ﬁ%§9%¥§ﬁ£€

pi peridine noiety. The deprotection reacion nmay be carrled out by
applying the conventional reaction conditions, preferably by wusing
Pd(OH)[err]/C or Pd/C in an al cohol solvent under hydrogen atnosphere. The
~conpound of- f-oT#hikal-{tg) thus obtained is coupled with the conpound of
formula (10) ' in an-inert—sol vent as nenti-oned above optionally in the
presence of a tertiary amne base to produce the conpound of formula (1h).
Al ternatively, comound of fornmula (1 Oﬁ@b be reacted in the pregence
of a coupling lagent as nesTROCTUREOr pro¢ess’|(d) w tmrbeToREboxylicl acid
deerative(T:dwﬁot( produce the conpound| &O.flormula (1h) in the form of

am de. In the cHifzatTom Teactions of (y)y—and—(t)—for—prepartng—thel -
conpounds (1i)| and{(1j), Ry |nert sol vepts, |preferably=epe or nore
sel ected fromitetrahydr of d et.hano| can be-used.QE’-ﬂe sul furj zi ng
agent used inithe (on%er5|on ocedure of amijde tochioa g group in
process (h), | 54 N 55 { N
2, 4- bi s(phenyl|t hi o) - >phatane-§% i Lawelsson' s
Reagent or P[grr]Sferr], 5son'|s Reagent” cén [pbe jmentioned. In -
processes (i) |and (]) for preparlng t he j and‘{lﬁﬂ :

H6
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by reacting the conpound of formula (13) with the conpound of fornula (14a)
-0t -(-14b)-,——one- or nore solvents sel ected from et hanol and i sopropyl al cohol
can be used. Al so, ordinary inorganic base, such as for exanple, one or
nor e serecteg bss12 group consisting of |ithium hydroxi depcRfdswos7r :

" hydr oxi de and pot assi um hydroxi de, preferably |ithium WD 99/ 28315

PCT/ KR98/ 00377 44 hydroxide can be used bg the process (k) wherein the
conmpound of forrmula (11) is hydrolyzed and then reacted with the conpound
of formula (15) to produce the conpound of forrmula (1m. - As the coupling
--agent ,--t hose -ifablé drild for process (d) can be used. In processes (1) and
~(m-, any inert- solvents, preferably one or nore selected from

_di et h_yl f or am_de_and dl net h\/Lar‘pf amide are used as the solvent and one or
nore sel ected &bgF1 a group conS|st|ng ofcﬁﬁgjun1 hydri de, sodi um am de,
sodi um bi s(trirnethyl sil yEJRBCTEREand -potjassi Um bi sETRUGEURE si | yl )jani de
are used as t/HO. pase. .. The deprotection NBa¢tion in process (m ndy be
carried out under {he conventionar reactijon  gonditions for deprotegtion
preferably in the presenge\of Pd/C or ﬁd(CH)[err]/ eder hydr ogern
at nosphere. Fuyrthef, the ‘ g agent used flor the PN
conpound of fagrnmulp (10) W TR e conmpound of |fopnula (3 nay be tHe sane
wi th those nertB@nPd X The @&snpou ‘ \ (3) uged as
t he key internedi ate§ pr'q; gt stoj(c) fo ‘ - S pgund of
formula (1) agcord{ng't i onpound.
Therefore, it]is
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anot her ‘obj ect of the present i nvention to provi de the conpound of fornula

(3). As depicted in the follow ng Reaction Schenes 14 to 16, the--conrpound -~

of formula (3) can be prepared by a process characterized in that a
corrpound re by the following fornmula (20) is rea ol vent
in the pr esg‘t@?@g%?g coupling agent with a conpound repr egﬁe‘ﬁl?%%’,}fngst;h
followng formula (21); the conpound of fgrmula (20) is reacted in a _
solvent in the presence of dinethylformamde(DVF) with thionyl chloride to
produce a conpound represented by the follow ng fornula (20a) and then the
conpound of foFableal-{20a) thus obtai ned- IS reacted i n-a-sol vent W|th the
conpound of fornula (21); or a conpound -~WD 99/28315 - :
PCT/ KR8/ 00377_45 represented hy the fol I O\M_ng_.f_Q.LmJl_&_(_S_a.)_l_S_ oxi di Zed in

a solvent to prdb%g e a corrpound represen C‘I@ﬂ v the following fornula (3b).
Reacti on Sche ‘|[err] S¥RWCTOREScheng [lerr] RestwonuRshene 16 [err]
in the above ReB€tilon Shemes 14, 15 and [1¥O,| C and D are defined as
previ ously describgd, Qerrtt represemts S or—S=0—imn thc above—priocesses
according to Reactifon fcheme 14 to 16 |
74
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WD 99/ 28315 _ : PCT/ KR98/ 00377 46
for preparing the conpound (3), any inert-solvents, -preferably -one-or nore-
selected from dinethylformam de, dinethylacetanide met hyl ene chl ori de,

t et r ahydr of ukayooigsisl, 2- di chl oroet hane are used as the sol efnikr&®0371 he
coupling agent in Reaction Schene 14, a mxture of

1- hydr oxybenzoti zol e and one or nore subspances selected froma group

consi sting of carbodiimdes such as dicycl ohexyl carbodii m de(DCC),

1-et hyl - 3- (3-di et hyl am nopropyl ) carbodi i m de(EDC), - etc. can be
ment i oned. AnoAgblchérd3 a mi xture-of -1-et hyl-3-(3-di met-hyl am nopropyt)

carbodi i m de( EDC)  and 1- hydr oxybenzot ri zole hydrate is" partlcularly
preferred Tr\n r~||.I fhylfnrwnmr‘lc\ |nfhn_pr9{\

15 is

used in a catalybig |amount. Al so, excess|gehg hl or oper benzoi ¢ aci d %s

preferably usecvﬁé the oxiSERIWCTUREhe pr 03_3\?@ ccor diSIRUGIYRE React( on

Schene 16. Hoy r, the coupling agent, p amt, solvent, catalyst,| etc.

may be approprifately sel ected beyond ThOSE as %zntloned above as Tar| as the
n

pur pose of the|reaction can acconpl i shed. d the rgaotion conditions

i ncluding the anmount of reacta reacti pn tefperature tion tijme, .
etc. can easily be deterg1ned by—& person|skilled igp this ws dependi ng on
the specific re¢aédants. ce ¢§EBound 8 for (8 'pﬁ"s used as
an internediat¢ for |pre IKLHF e N ound of for EQJ;“ -p;Lcess (d)
is also a novell conmpound |ike thej conpound of formula (3), gt is another
obj ect of the present invention to provide thejinternedi ate conpound of
formula (8). [T Cap be obtained by hydrof yZi ng the conpound of Tornula
o | W
86 87 N " s0;
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o
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On the other hand, the starting materials used in the above processes can

-be - pr epar-ed- aceerding t-o-the-specific processes descrlbed in the follomﬁng
Reaction Schenmes 17 to 29. WD 99/ 28315

PCT/ KR98/ 00377 47 First, the conpound of fornmula (2) can

through prot¥2#¥%8#5and hal ogenation as depicted in the fol Fgmnng(%Eactlon
Schene 17. Reaction Schene 17 [err] The nmpound of formula (4) wherein A

i s 4-cyanobenzyl may be synthesized throtfyh protection, acetyl ation,
coupling, deprotection and hal ogenation as depicted in the foll ow ng

--Reaction-Seheq%bk8144mwbrewfrequently;wthe conmpound (4) is prepared by a
~pr-ocess-wherei n-an ani-ne -conpound - i reacted w th di hydroxyacetone to:

.produce _a nercaptoimdazol e derlvatlve which is then desulfurized and
hal ogenat ed af iilcted in the follow ng cifon Scheme 19.. J. Med Chem,

C%SBC r2) 6%%

33, 1312-1329, ) in whiggRueT®iRE | ar redction i s expR@oIRKkE N detail can
be referred t(&N@f t he specific reaction cdﬂmitions. WO 99/28315

PCT/KR98/0037" 48 Reactienr—Seherne &%f_
e
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[err] [err] [err] Reaction Scheme 19 [err] The am ne conpound used in the
‘aboveReaction Schene 19 wherein A represents

1- (benzyl oxycar bonyl ) pi peri di ne-4-yl methyl may be synthesized from

4- am nonet hy lyah fypiss@i ne through protection, benzyloxy- car i and
deprotection as depicted in Reaction Schene 20. WO 99/ 28315

PCT/ KR98/ 00377 49 Reaction Scheme 20 [err}gin the above Reaction Schene 20
Cbzd represents benzyl chl orof ormate and has t he sane neani ng t hrough the
present specification. The conpound of formula (5) may be synthesized
~through esteri-fliablet 1, protection, reduction and hal ogenation as depicted
in the fol'lowng Reaction Schene 21 Reaction Scheme 21 [err] in the above
Reacti.on SChenPF_ﬂ—ﬁ;BA"_"em esents diisobutylalumnunhydride Alsa_ in the
above Reaction8ohe 21, the al cohol conpaamﬂ obt ai ned before prepafing
the final chloligde conpounﬁnﬁQQTBBEreduced:NO STRUCTURE
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according to the conventional manner and then reacted with thionyl WO
99/ 28315 ' PCT/'KR98/'00377 50
chloride to produce t he conpound of formJIa (2) wherein n[err] is 3. The
conpound of (9#9% (20) used as a starting material in ppepARbEEFNE

i nt er nedi at & ofmula (3) may be prepared, for exanple, according to a
process described in the foll ow ng React$<ﬁn Schene 22, a process starting
from 1-naphthal dehyde. Particul arly, e intermediate of formula (3)
wherein D is 1-naphthyl can be conveniently synthesized according to the

fol | ow ng reaghbens-18f Schenes 23 and 24. Reactlon Scherre 22 [err] Reaction .

Schene 23 [err] TBF WO 99/ 28315

PCT/ KR98/ 00377_51 Reaction Schenme 24 [err] The conpound of formula (11).
used as a sta E:QF\? material in process (( ’é:di\fi‘“ be prepared by coupling a
hydr ochl ori de of gl ysTRECEURES i vat| Wtih a hySTRIOOTUREde salt of
4-im dazol eacet¥@. gci d, as NO. o
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represented in the follow ng Reaction Schene 25. As the coupling agent,

those nentioned in process (d) can be used. " Wile, the conpound of
formula.(13) used in process (i) may be prepared according to the procedure
descri bed i nwolvendss | owi ng Reaction Schene 26 in which t hePCIMKRES/377 :
derivative obtained in the process of Reaction Schene 19 is used as a
starting material. Reaction Schene 25 [er3j] WD 99/ 28315

PCT/ KR98/ 00377 52 Reaction Schene 26 A A

A [err] (13) The coggounds (14a) and (14b) used in processes (i) and (j)

can be preparéﬁﬂé aing to the foll ow ng Reaction-Schemes-27-and 28,

respectively. rEost—the—econpound—of—fornmira dg-camrbe-synthestrzed—by
reacting an qmgﬁyde desTg@tﬁtmgmiLh.xnepﬁﬁﬁ dichl gmpagetiate .in . the
presence of pot ¥xium t-butoxide,  The ¢ dﬁéuﬂ f 1 erein
1 is |' can-bef synthesized by reacting a ke¢tone |derivative with a '
di al kyl carbonate in théﬁpresence of sodi umhydrijdep, t hen by reacting;the
product "t hus optai ned wict h g% chlorige. Rgacti ' 27 [err]
Reaction Schenge 28 25 . : oo
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[err] Finally, the reactant of fornmula (17) in processes (I) and (m
99/ 28315 ' - PCT/ KR98/ 00377 53
et hoxyet hyl %, y be prepared from 1-naphthal dehyde gcgRkdi to the
fol |l ow ng Reactl)gﬁlgsrgherre 29. The other conpounds (17) having %{ro?:fﬂgr ent
substituents nmay al so be prepared by refea{ri'ng to Reaction Schene 29.
Reaction Schene 29 [err] The conpound of Tzorrml a (1) prepared according to
t he processes above shows an inhibitory activity against farnesyl
‘transferase; afsbiehlsd8can be -ef f ectively used as-an-anti-cancer agent.
“Therefor €, the present invention "al'so provides a pharnmaceuti cal
conposi-tion. .coanprising the novel conpound of formila (1), as defijned
above, or a phgkgmgceutically acceptabl e sal tc(g{,l an isoner thereof asj an

315

abi® |

active ingredifeni_ toget her SERUCTURBND 99/ 2§ STRUCTURE :
PCT/ KRO8/ 00377 5% 4 phar maceutical | y accept carrier. Particuljarly,
t he conpound of—forputa (1) can be used veny ef fectivety-for—treating
cancer, restenosis,| atheroscl gepsis and infiectiops fromhepaditis deglta and

related viruses. 'O
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When the active conpound according to the present invention is used for
~clini cal "purpose, it i's preferably adm-nirstered in an anount ranging from
10g to 100ng per kg of body weight a day. The total daily dosage may be
adm ni st er ed woogmsist i me or over several tines. However, thesReshbi?e
adm ni stration dosage for the patient can be varied with the specific ,
conmpound used, body wei ght of the subjectspatient, sex, hygienic condition,
diet, time or nethod of administration, excretion rate, mxing ratio of the
agent severity of the disease to be treated etc. The conpound of the
present” |nventléhwnh§ be admnistered-i-n the form of injections or oral

Ppreparations. ‘Injections; for exanple; sterilized aqueous or oily
suspensi on f or -rj-~e¢ti-en—ecan—be—prepare .ﬂfﬁnrdi“g to the known procedure
usi ng suitabl el dhgpersing agent, mettlng , Oor suspendi ng agent. _
Sol vent's whi ch| ¢an be useSTRUCTPR&paring e(tionsisnﬁugkumgter, Rijnger's
fluid and Nadl | S¥Pution, and al so steril iﬁh fixing oil my be
conveniently bsed—tas the—sohvent oF—siuspenii-rg—redi-a. Any
non-stinulative fix| ng oil including nono-, di-glyceride be used If or

this purpose. Fatty|acid such as olefc-aC|d may al so be ugsed

i njections. As{the polid prepar N, for] oral |adm ni strat NoA .psules

tablets, pills ngders and gr3 , etlc.,' p efeg?gké cagsul gs and t.abl ets.
d j n

can be nentiongd: sl goddesp rabl & f143 { abl ) to be
formul ated intp enterlﬁgggiégg%o gparatijon. | The } epa i ons |may be
prepared by m i ng fhe dact o] nd gf forpula (1) accordinSﬁ}o t he
present inventjon wth at |east one carrfier splected froma g p
consi sting of WE 99/28315 - -
PCT/ KR98/ 00377 o
'e
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55 inactie diluents such as sucrose, |lactose, starch, etc., lubricants. such

~as magnesi um stearate, disintegrating agent and binding agent. The presernt ™ =

invention mﬁll be nore specifically explained in the foll ow ng exanpl es.
However ; Vzg?% be understood that the follow ng exanplygs ofedsit ended .
to |Ilustrat 8Br esent invention but not in any manner to limt the
scope of the present invention. Processg for preparing the starting
substances used. for obtaining the conpounhd of forrmula (1) will be also

- explained in detail in the follow ng Preparations. Preparation 1 Synthesis
of 1_(3,4-neth%bghqdexybenzyr)-S-chloronethyl-lH—inidazole hydrochloride

1-1) 1-(3, 4- Met hyl enedi oxybenzyl ) - 5- hydr oxynet hyl - 1H i ni dazol & A nodified = =

~method from J. Med Chem , 33, 1312-1329. 1990 was_carried out. usin

di hydr oxyacet dne dijmer and pi.peronyl am ne [as_stlarting materials. 1. 379(10TH'"

mol ) of pi pen 6AM4ni ne, 1g B Mol ) oﬂxﬁﬂhydroxxﬂggg i mer and
1. 15g(11 nmol ) . pot assi um Tt hi ocyani de werNd_qtroduce to 10m - of

i sopropyl alcqhol ., |land then 2m of acetic lacid was added thereto and the
m xture was reacteq at roomtenperature fqgr 48 jhours. The reaction
-mxture was fifl tergd and the residual solild thys obt ?ned was washed with
5m " of i sopropyl alcoholgx') and with 5 mj of (g? ~The filtered .
solid was introduced into \}2

the resul tingjsol utji on wag Coolei pwiy t 0 |0 errl]
nitrite was addesd portg S gact|i a1 dol
reacted at FO?WI t gnpekatAur e .~ | The aque%ﬂ‘
with 10m of ethyl acetagéN“ba and {t hen [recry
16g (Yield 5099 of [the tit\=e

152 153
154 155
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WD 99/ 28315 PCT/ KR98/ 00377 56

[err]H NVR(CDCl [err]) [err] 4.45(s, 2H), 5.13(s, 2H), “5.97(s, 2H), 6.70(m =~

2H); 6.78 (d, 1H), 6.95(s, 1H), 7.45(3, -1H) FAB 233 (MtH),
Cerr]Herrlhpessgsd err] 1-2) K PCT/KR98/00377 R
1- (3, 4- Met hyl enedi oxybenzyl ) - 5-chl or onet hyl - 1Hi mi dazol e hydroch- |oride
233ng( 1 mml) of the compound prepared imggPreparation 1-1) was dissolved in
3m of chloroformand then 355ng(3 mmol) of t hi onyl chloride was slowy

added dropwi se thereto at O[err]C. After stirring for 2 hours, the solvent

was .renoved by'“aixhsth»ﬂ ation under reduced pressure-and the remained-
hydrochl ori de was elimnated to obtain the title conpound “in a yield of
95% The product thus obtained was directly used in the next reactjon . ...

wi t hout purifi-ca}k n. Preparation 2 Synt heskimI of
3 9

1- (napht hal en-|&¢ t hyl) - BrRbct et hyl - 1 azol e shyteaepor i de 2- 1)
1- ( Napht hal en-{IN@I fret hyl ) - 5- hydr oxynet hyl - Onijdazol e The title conpound

was obtained iln-a yield of 65%according t ot hn san
Preparation 1-[1) except that di hydr oxyacetone difmer and
(napht hal en- 1-lyl met h m ne were used as startlng terials, [err]H
NVR(CDO [err])| [ert] \f% ), 5~42(s, 2H), 6.78(X 1H) f 6385(s, . [LH),
7.25(m 1H), 7.35(s%, 1H), 7. 7.65‘(d J.H) 68(d, 9, 8.02(d;
1H) FAB 239 (I\LI+I1—28,’ Clerr]Her ' 159 -
| YT
. Ty
; Q o]

1160 161

162 | N O 163

It is aﬁdther object of the present invention to provide prbcesses
for preparing the imidazole derivative of formula (1) as defined above.
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



2-2) 1-(Naphthal en-1-yl nethyl)-5-chl oronet hyl - 1Hi m dazol e hydrochl ori de
The title conpound was -obtained-in-a-yield-of 90% accordi ng to the sane
procedure as Preparation 1-2) using the conpound prepared in WO 99/ 28315
PCT/ KR98/ 00377 57 Preparation 2-1). The product thus ob gjr - .
directly -uSE¥?¥he next reaction without purification. Préeparation 3:
Synthesis of 1-((R)-[err]-nethyl benzyl) :‘% chl oronet hyl - 1H 1 m dazol e
hydrochl oride 3-1) 1-((R) - [err]

- et hyl benzyl ) - 5- hydr oxymet hyl - 1H-i mi dazol e The title conpound was obtai ned
in-a yield of /50%daGaondisieh ihehsapRseicecedune base Prétharatdontpolnd)
except--that  di hydroxyacetone dinmer and (R)=(#)- [err] - met hyl benzyl ami ne

_were used as seraesented bt &hei iﬁéoml_nér fqrmul_ R).coum drg (yitylesiqup 10 7the( g,

\;)H)ZS(ﬁ] 2§H§ > 12%&%'%3-&)61 a él[_%l% r?ﬁ%er r] Rfer r]l% 3%53% i&?z R) -

[err] -nethyl aepzyducea Qbh@bﬁﬁ@tréprbsehlted by (e FoBowingr forhiudea i(1e); Tre title
conmpound was obt ained in a yield of 90% accordl ng to the sanme procedure as

Preparation 1-2) using the conpound prepared in Preparation 3-1). The

product thus i he ji rectly used in the next reaction wthout
purification. %%5@&&1 g B . Synt heS| s of 1-((9S)-

[ err]-met hyl benzyl)-5-chl or onet hyl - i m dazol e hydrochl oride 4-1) 1- ((S)
[err]-met hyl benzyl ) -5- hydr oxynet Byl - 1H-| m dazol e The titl e Bonmpeound was
obtained in a yi pl of 55% accor
CHy)p—Cl+ HCI + HN
N

2
A0

-lU

~
—
0
L)
&
M=

(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 o B ¢
N . Solvent N
A\g’}—(c&b)nrm- HCl + I—Ni]) Yo A‘g}'}—(cnz)n,—r?l’/n
@) : )
: @ 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

~ fonwla (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



the sane procedure as Preparation 1-1) except that dihydroxyacetone diner
and (S)-(#+)="Terrf=methyt-benzyl-am-ne -were-used as-starting material s.
[err]H NWR(CDCl'[err]) [err] 1.73(d, 3H), 4.28(s, 1H), 4.43(d, 1H, 5. 60(m
1H), 6.75(s, widfonssis04(d, 2H), 7.23(m 3H), 7.42(s, 1H) FABZAGetbEYY ,
Cerr]Herr]Nerr]O . W 99/28315

PCT/ KR98/ 00377 58 4-2) 1-((S)- [err] - 37

- et hyl benzyl ) - 5-chl oronet hyl - 1H-i m dazol e hydrochl oride The title conpound
was obtained in a yield of 94% according to the sane procedure as

Preparation 1-§F_Mn§zMéOrrpound pr epar ed-in Preparation 4-1). The
“product t'hus” obtained was directty-used-in-the next -reaction w thout
.puri.fi.cation.. Preparation.b5: S@t hesi s of - B '

1- phenet hyl - 5- chlyar thyl - 1H it dazol e_hydrochl
1- Phenet hyl - 5- hy@ir gixy et hy 2 gyt T dazal bEft.Lt%i

obt ai ned in
_ 1-1) except
t one di nmer and(gh et hyI am ne were used as ting
materials. {errJ]H NMR(CDCl [err]) "[éFr] 3. 08(t 2H), 4.27(t, , 4.47(s,
2H), 6.89(s, 1H), 7.05(d, 2H), 7 26(s .3H), 7.44(s, 1H) FAB 203 (MtH),

Ce[err]H[err]N[err]OS 2) wl- t - 9-chl oronmet hyl - 1Hi m dazol e .
‘hydr ochl ori de’ The—ti-++e cé(np und
to the sane procEHirFEig par@?i o

tained in a yield of 90% accordi ng
Preparation 5-1).  The product thus

—%ﬁ using the conpound prepared in
|ned was directly used in the

(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 following formula (1d); or

Reaction S_chem.e 4

B c . B C
A N- AN :
ﬁ}(cHﬂnrNirOEt Hydrolysis §13I (CHZ)nrNi(UH
~ o ® .

o : ' O
N
e O
®) (1d) 8

N (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



next reaction wi thout purification. Preparation 6: Synthesis of

3-[ N-(2- net hoxyet hyl ) - N- et hyl | car banoyl - 4- (napht hal en-1-yl)-1H pyrrole

6-1) 3-(Naphthal en-1-yl)-acrylic acid ethylester 22.49g(0.10 nol) of

triéthyt phos\P o) etate was dissolved in 500 nl of acet o%@%@m

30. 49(0.2 nol) " , 8-di azabi cycl o[ 5. 4. 0] undec- 7- WO 9 8315

PCT/ KR98/ 00377 59 ene(1, 5-5)(DBU) was sl éM y added thereto. To this

solution was slowy added 15.6g(0.10 nol ) of I-naphthal dehyde di ssolved in
20m of tetrahydrofuran and the m xture was stirred for 8 hours. The

organi ¢ solvent was renoved by distillation under reduced pressure. - The--
resul ting resi due was dissolved in ethyl -acetate, washed twice with water,

"~ dried over nma , concentrated and then subjected to silica gel
col um chr omat ogr aphy (el uent: n-hexane/ ethyl acetate=95/5, v/v) to obtain
20.39(0.090 nol, Yield 90°/g of the title conpound. [ers]H NVR(CDCl [err])
[err] 1.33(t, 3H), 4.10(q,2HSE 6.75(q, -1H) 5 %50(m 3 .73(d, 1H),
7.85(m 2H), 8.4 g}_e]:%_ S20(d, 1H) EAB227%( 6 D

3- (Et hoxycar bonyf (hapht P guifizihiagegtr r ot 4.39(1879 1) of

3- (napht hal en-1-yl) - aateyl i ¢ acigd et hyl ester pr eparé in Preparation 6-1)
and 3.68g(18.9 mml) of tosylnethyliso- cyanide were dissolved in 100m of
t et rahydr of ur an. 2.55¢0(22.7 mmol ) of potassiumt-butoxide dissolved in
100m of tetrahydrofuran was slowy added thereto and the m xture was

refluxed for 30 m n&)t % complo%(x)nq1 rggresented by the following formula (lg) 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 | Re

N N
B ' B
| c
F R e
_ { N1 5 T ®T o _{ Nl p
N (10 N

i) | | aw)

(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

A Fe g

\

N N Cyclization \(N - O

— _ H.

& S Solvent NJ_C gN 1
9] 1 : .

1

an . (] 1). O



wat er was added to the reaction solution to stop the reaction and the

sol vent was renoved under reduced pressure. The reaction-solution was- -~ — - =

extracted with di et hyl et her, washed w th aqueous sodi um chl ori de sol ution
and then drigd, guel.mgnesium sul fate. The sol vent was pp-@RRéH6bssnder
-reduced pressure and the resulting residue was subjected to silica gel

col.umm chr omat ogr aphy(el uent: ethyl acet aééa/n hexane=1/3, v/v) to obtain
3.85¢(14.5 mol, Yield 77% of the title Conmpound. [err]H NVR(CDCl [err])

[err] 1. 27(t 3H), 4.07(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 (MtH)-6-3) - -
-3+~ Hydr oxycar bonyl - ht hal en- 1-yl) - 1Hpyrrol e 28315 - SR
PCT/ KR98/ 00377 60 2 8 3Rge) BPuR hin c&?pcﬁ?mf’%ﬂép&fedémﬂpr ééé} a%si on

6-2) was dissol 'm a.0f %{ﬁ: h af 4 ,@mwi Si um
hydr oxi de was %%gﬂrje here &1‘3 t? e %eglg)tb %lr&%l%réegv\gos 59%&’%%17
hours, cool ed ﬂ?%etﬂ)lloﬁs&mg tfemniaauab ewhxahuusmenl dyolipdd 4n n @mett asivesk wit h
ethyl acetate, dried over sodium.sulfate spl:vent s renpyed under
reduced pressuf@ Pmﬂ%t%ucﬁm@%g] goreseited by\tgg fgh gi (tl.l\st 96 comound.
The product thus obtained was directly used in the next reactl on w t hout
purification. [err]H NVMR(CDO [err]) [err] 6.60(s, 1H), 7.32-7.49(m 5H),

7.5 4(s, 1H), Re8eion Sehéme ® 92(s, 1H) FAB 238 (M+H) 6-4)
3-[ N- (2- Met hoxyet hyl ) - N- et hyl ] car banoyl - 4- ( napht hal en- 1-y| )-1H

e~ f —~ w@zﬂ;(

8y
an (12)

(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 ct o
N - NH, .
gﬂ + G/HH’\ Solvent \r J_CH
. o aj )
(13) o
E (142)

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



pyrrole 234ng(1 nmol) of ‘the conpound prepar ed. in Preparation 6-3) was
di ssolved in 2m of dinethylfornmam-de, -and-then-230ng(-t. 2 mmol )- of -EDC, - -
10ng(1 nmol ) of triethylam ne and 162ng(1l.2 nmol) of HOBT were added

thereto.” Th ing mxture was stirred at O[err]C for ] . .To
the reacti ona' 9?%%‘%% was added 124ng(1l mmol) of PETM%%

N- (.:2- met hoxyet hyl ) - N- net hyl ani ne hydrochl.qri de, which was then stirred at

room tenperature for 5 hours. The sol véﬁt was renoved under reduced

pressure and then 10m of saturated potassium carbonate sol ution was added

to the resi dueReatfien reSenei I@ -sol-uti-on- was -extract ed- wi- t-h 20--nl . of et hyl

acet ate, washed w-th 10nlof - IN-agueous--hydr ochl ori c aci-d sol uti-on, washed

wi t h aqueolis sogAum chloride sol ut| on and_water, dried over sodium sulfate
\

and concentratedito 46rrg( mml Y| eI d ‘°79% of the title conmpound.”
[err]H NIVR(CDCI([§§’ o Fl, 2, 83, 40(s, 1H),
6.80(s; 1H), 7. , 1 7 4§(m 4|—|)I YSolvea(d “F. 1H), 8.17(d,

1H), 10.66 (s, 1ﬁ) 3V\iD 99/ 283151 ,k)
PCT/ KR98/ 00377 61 FAB™Y 309 (M+H)aRyeparation 7: Synthesis ob .
3- (nor phol i n-4-yl) car bonyl - 4- (napht hal en- 1-yl)-1H pyrrol.e 234ng(1 mmol) of
t he conpound prepared in Preparation 6-3) was dissolved in 2m of

di met hyl f or mani de, and then 230ng(1.2 rmol) of EDC and 162ng(1l.2 mmol) of

HOBT were added thek}t . compeunidstepidsaied by the following formula (1) is
| hydrolyzed mn the presence of a ba's.e and the product thus obtéined 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

I'H

Hydrol
\(\}——cHz—{ I Sol:e::zs — CH2 :[]::(

(/) 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

G

+ H—N Solvcnt . ] .N,
Q Basc __ ' L

(16) an © N- aw ©



m xture was stirred at OC for 5 mnutes. To the reaction solution was added
87ng(1 mmol) of -norphol i ne;-whi-ch-was -t-hen-stirred at-room-tenperature for
5 hours.. The solvent was renmpved under reduced pressure and then 10m of
sat ur at ed potwapsussas car bonate sol uti on was added to the rggdd@smesthe
resulting solution was extracted with ethyl acetate, washed with 10m of
IN "~ aqueous hydrochloric acid solution, wyashed with aqueous sodi um chl oride
solution and water, dried over sodiumsulfate and concentrated to give
243ny(0.8 mmol, Yield 80% of the title conpound. [err]H NMR(CDCl [err])
[err] 2. 13352(br 8H)-, - 654(5 731751(m 5H) 753(s lH)

:Z; (81( metﬁl;l) pi ﬁe?ggls{n )i yl) bonyrg)%.glé%ﬁ? rat ILOQ *gﬂn)g f?f-'%@? gf%s

title conpoundessdsi dht ai watclentnmathe qiréseﬁte 7&%1 BEROKENGhd Cbohgfo a”&
pr ocedure as Pr epar at.i_on - except that the conmpound prepare

Prepar ati on 6foymEadq(la) @@hﬂ?@%ﬁéz%@fﬂ@% yempound rr}spresemsd GDCItEmar r])

[err] 1.15(bg 2 (br,.?2 .41 2H) ,
-~ 6. 83(s, 1H) ?0%‘3"?79"g 1{3?%(1{} 9%5?)2‘3%01? Eﬁs-i)"he?‘ 7%"618?‘3ecsl ith |_975 M

8. 10(d, i€prégnted 1b) the MOIIOWING8 Fbbmula . (19) to - groduce a compound

PCT/ KR98/ 00377 62 FAl 320 Preparation ynt hesis of

(
3- { N-[ 2- (N, N- &¢RF8t %?efpﬁ gwmgnformula (1p):
met hyl } car banoyl - 4- ( naph_t.hal en- 1- y) -1H-pyrrole

Reaction Scheme 13

/C’bz : H
N o 7
. _ N .
/N G . Solvent ’
+ H—N : > ——
1 _ I Base Deprotection N,N' G
o, o oy
N : _ : N (lpy ©

" in the above reaction schemes
A, m, B C X D Rm,Rn,Rz G I,L EandFaredeﬁnedas
previously described,
_I" | represents lower alkoxy,.' o _
"I" is identical with T except "that."lov'vof"alkoxy is not included,
_T represents hydroxy or reaotlve leavmg group, preferably halogen,
Tr  represents trityl, '

- Cbz Tepresents benzyloxycarbonyl and has the same meaning through
' the present specxﬁcauon o



- The title conmpound was obtained in a yield of 82% according to the sane
pr-ocedure ‘as Preparation 6-4) except that the conpound prepared in
Preparation 6-3) and N, N, N -trinethyl -ethyl enedi am ne were used. [err]H

NVR( CDCH 1.89(br, 3H). 2.18(br, 4H), 2.44(b 5(s;
lH),( 2.9[8(6[);‘%’2’?%’%"3{;3]. 36(br,(2lr-|), ?84(5, (1H; 7_.H2)7(s, 1&0?‘9.%@9-893312(%8
4H. 7.74 (d, 1H, 7.83(d, 1H, 8.13(b, H). 10.14(br, 1H FAB (MH): 322

Preparation 10: Synthesis of 4-(naphthal®€n-1-yl)-3-(thionorpholin-4-yl)
carbonyl - 1H pyrrol e 234ng(1 mml) of the conpound prepared in Preparation

- 6--3) was dissolved in 2m of dinethylformamde, and then 230ng(1.2 mmol) of - - -
EDC and 162ng(1l.2 mol ) of HOBT were, added, thereto. The resulting m xture =~

‘was stirred at Of ePopevenprths pempowyl ateprding (R JBE | PRSEH| MVeBIORd8a%hdded ... .

87my(1 mmol ) of | QELphol | [ ' L& T ﬁﬂ%n rature

for 5 hours. be ‘fh@eg"b%tgn&%&gdr%Da&gdﬂgﬁlgg?%é%é%ﬁgﬁgﬁs%ur a‘tjﬁﬁgﬁﬁen 10m

of saturated gyatiatsi ways clardwandhetigolpuibi carts\eandaddeld dombibionesenube The

resulting solutjon was extracted with ethyl acetaie, vvasgﬁig Wi th _}gm of 1N
0

aqueous hydr cR#silyr peiersied by gt PeRson Baving a¥dt allle &tum 8%l ori de
| uti d ' dni gd : ' ; t t I VE
S58hy(0. 8 mmtroedses 50 FIEEE e e AIARAPRARAT b0RE 10 Por'F))

[err] 1.35 (br, 2H), 2.14 (br, 2H), -3.21(br, 2H), WD 99/ 28315
PCT/ KRo8/ 00377' 6. Inl 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. of formula (1e) 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 .



3.41(br, 2H), 6.91 (s, 1H), 7.21 (s, 1H), 7.31-7.51 (m 4H), 7.80 (d, 1H),.
7.87 (d, 1H, 8.11(d, 1H), 10.69(s, 1H FAB 323 (MrH) Preparation 11: -
Synt hesi s of 3(1, 1-di oxot hi omor phol i n-4-yl) carbonyl -4-

(napht hal en- %vd)@s)zﬁl pyrrole 323ng(1 mmol) of the conpound pgiaBa@sss7+ N
Preparation issolved in 5m of dichloronethane, 430ng(1l.5 ~mmmol)
of 60% 3-chl oroper benzoic aci d(MCPBA) wgg added thereto, and then the
m xture was stirred at room tenperature for 1 hour. 3 m of 10% sodi um
thiosulfite was added to the m xture in order to renove the excess

3-chl or o-per'beaﬂ@g(c)pra&mbmnd the resulting m xture was stirred -at- room -~ -~ -
tenperature for 3

carbonate solution thereto, the m xture was extracted w th dichloronethane,

hed Wi th saturat hig d dium
Washed Min Satur otk SambilhandY gl ihorwaRs Yatgey diT 8¢l spiEsg SO0T U
conpound. [ er mjdteridM=( ﬁmb$88(fb]t)an[ be rﬁrﬂp&feﬁmd&ﬁ@mungfﬂ)w AnESpdrding 4H) ,
S 1257 i shmoue wbSsEosindel eilhontetind ‘et s §
3-[N-(2-met hy'&%@ﬁﬁéﬁn&)mbte get hyfile %gée&mh fabiiaP M2 b8 Neabrivd Jout Hb fyrrol e

234ng(1 nmmol ) conpound prepared in Preparation”6-3) was dissolved in
2 of - di net hybplyimmnite, cometntionad Ziéﬁctg(nl Gomditbdns, ofprﬁélﬁbmohyg(tﬂsmgml) of

Fesul PiyLSma“itra?é}&éé”E% IR, d A pPES 3905 b ARGEh Catmotpfere.

" 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

m nutes.. After adding - 10m of saturated potassium "



WD 99/ 28315 ' PCT/ KR98/ 00377 64

m nut es. To the reaction solution wasadded -140ng(t-rmol) of -~ - -~ -
N- ( 2- met hyl t hi oet hyl ) - N- net hyl am ne hydrochl ori de, which was then stirred
at roont tenperature for 5 hours. The solvent was renove uced
pressure an QIEPITomM  of saturated potassi um car bonate S%FIIIH&%’OJSWI
to.the residue. The resulting solution \&%S' extracted with 20m of ethyl
acetate, washed with 10m of 1N aqueous “hydrochloric acid solution,
washed wth saturated sodium chloride solution and water, dried over

utton was added = -

sodi um - sul f af@reice COMC ot hgdd dnt Ghediptecedd (W) (Shélenimihle, c¥i®band 56§ of the

title compound. [err]H NMR(CDC[err]).~ (s,
2.46 (br, 2Hyformulgs d‘ar.}%,lh&)dplzzglg st thayy Teagled o Withy the}pompownd (of 1H) .

7.02 (s, 1H), _ : 7 whid8 £ Gk - 8 ( , 10. 65
(s, 1H) FAB fﬁ%“%&#%@gé l}%n% @poﬂ@yéfhggl S Sfm)l ﬂs %}té) _
3- hydr oxycar eangfing aeithosé. méndiedint grodesy| () bah he uside 13- 1)

3- et hoxycar bonyl - 5- net hyl - 4- (napht hal en-1-yl )-Hpyrrole 4.3g(18.9 nmol) of
3-(napht hal en-1-yl)-acrylic acid ethylester prepared in Preparation '
6-1) and 3. 959(¢8 - Qnedliml er < I ,seyani de
disclosed in A I\#l \?g%ceg_gegug%n%ideto@r ,%Tﬁa%g‘tr%ﬁg ﬁleéﬁ}ééri? § 72‘?‘1 40,
3487 were dh&seovddcted FrafOdimethiylfomharaidydamd udimethylac2tanhidé 24e 7useddl ) of
pot assi um t -'but gxi de, di ssol ved in 100n g{ﬁ%ﬁtgagydrofuran was .sl ow y added
thereto, whi @8 splyent r &itd (Bh8d OF JROTy ShleAtGE e TOTT Ao SPRP (OREWHRSH Uoi uti on
was added 10 ; t t e ; ] : ; noved
under r educeggglrug{ssg?gﬁ&e’ Os'I'Qﬁiedﬁ?esﬂ'llaggée’ \;\aﬁghglgt ?z%tﬁelg&hv\ﬂgﬁ |etd\k%€lsaez{dﬁer,
washed with potassium bis(irimethylsilyl)amide are used 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

derrl 1.98 (s, 3H), 213 (br 2H),



saturated sodium chloride solution and dried over magnesi um sulfate. The
sol vent was' renoved” under T educed pressure—and the residue was subjected to
silica gel colum chromat ography using a solvent m xture of WO 99/ 28315
PCT/ KRO8/ 003 Wo g28stshy| acet at e/ n- hexane(1/3, v/v) as an elpekras@ozyrvVe
3.509(12.5 nmol, Yield 66% of the title conpound. FAB 280 (M+H) 13-2)

3- Hydr oxycar bonyl - 5- net hyl - 4- (napht hal en4%-yl )-1H pyrrol e 2. 80g(10 nmol ) of
t he conpound prepared in Preparation 13-1) was dissolved in 50nm of 50%

et hanol , 2.249(40 mmol ). of, pof assi um hydr oxi was added thereto, and the
‘m xture was r %prﬁ%)aec* v #go{?ﬁgﬁ%ﬁﬁgﬁ’gﬁ--f{%&%l%ﬂ@@ vAsacelvet &@wn to

?? ...'I'.her.?g}o'i-_:v'e%t %{Sﬁe{%w#a% teﬂéfn.l n%e@g ‘educed ,
pressure to obtain 2.02g(8.1 nmol, Yield 81% of the title conpound. FAB

dri.ed. over sodi um sulfat.
252 (M+H) Preparation 14: 4‘nt hesi s of .
5- rret'hyl‘-3-(n§§ﬁ%?§—&—é-‘9—?—)s—yeac = rbonyl - 4- (naphthal en-1-yl)-1H pyrrol e 248ny(|

mrol ) of the compound prepared in Preparation-13-2) was dissolved in 2m of
di met-hyl f ormam de,Band t hen 230ng(1.2 rmmol) of .EDC and 162ng(1l.2 nnol) of
HOBT were added theret&. - The resulgjing mxture was stirred at Oferr]C for
5 mnutes. To gh action sobHt i-er—was—added 87ng(1 mmol ) of norpholine,
whi ch was then sti 2PHr 00my it eTPRPedefte for 5 hours. The sol vent was
renmoved under _ e

3

B
" Solvent e ¢ .
+ 80€C, ——» H—N * DH ———> (3
DMF == )| Solvent
' - @y
o)
(20)

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



reduced pressure and then 10m of saturated potassium carbonate sol ution
~wasadded-to the residue. - The resulting solution was extracted with et hyl
acetate, washed with 10m of IN aqueous hydrochloric acid solution,
washed W th E d sodiumchloride solution and water, giegbspues sodium .
sul fate and concentrated to give 224ng(0.7 mmvl, Yield 70% of the title
conpound. [err]H NVR(CDCl [err]) [err] %512 (s, 3H), 2.80-3.40 (br, 8H),
7.01 (s, WD 99/ 28315 :

PCT/ KR98/ 00377 66 1H), 7.30- 7.50 (m 4H), 7.75-7.95 (m 3H), 10.60 (br,
~1H)--FAB 321  ({drHprdparing | the tompymidgS),samf inert solvents, preferably one or

-3 [N-(2- met hoxyet hyl ) - N- met hyl | carb yl -, A )

1-[ 1-(3,.4- met MPFensdFesy ggrﬁfw %ﬁ#ﬁmﬁe,s;@mﬁ@mﬁmﬁn&laﬁh}sla}l%n- 1

-yl)-1Hpyrro 6%@5 ol ). 10f 4. her W_d | ation 6
was di ssol ved&lﬂég%?ﬂ 0 gﬁh%rrg'}ﬁigl cc)lr r%himaﬁgi,bg . ng?%.rzlgéc{n?fgl PR’OF&‘S’%, i um
hydri de(60% Wss thddembupling etagentt HC Redctidnen Sthemen Xdyur @ wasxtatd ro€d for 5
m nut es. To.the m xture s added 50 2. 2 mol f the. conpound

o Bpar od i n PSRy POIRORTZAl B T daie. FahsoRES. Sps 4 CHRL &\ E0RR
tenperature f hour Sg L e r Jodttibdi ' under

r educed press%J)érnt-i??%‘%i 36ni1‘ of “wat e?baaghg%\g}é to %‘%gheﬁﬁg}s%a%ﬂue. a%?e(%’xture_
was then extr hethyd 3t(G-dimethyldmmbpropyhtarbodigmide(EDE).e, @td.ed omer abéydrous

sodium sul fate, concentyated,, and subjected to,Silica. col.um

chr omat ogr aphPeRRRs t:%?%l%%nﬁt’ﬂmnﬂ Haﬁhysl:—%'ﬁfsﬁgl?&bﬁ\wﬂwrm%i n

78ng(Yi el d 754badiihidR(EDC) € 288 "NOWHoxybenzotrizole hydrate is particularly
preferred.  The dimethylformamide in the process of Reaction Scheme

15 is used in a catalytic amount. Also, excess metachloroperbenzoic
acid is preferably used as the oxidant in the process according to the
Reaction Scheme 16. However, the coupling agent, oxidant, solvent,
catalyst, etc. may be appropriately selected beyond those as mentioned
above as far as the purpose of the reaction can be accomplished. And
the reaction conditions including the amount of reactants, .reaction
temperature, reaction time, etc. 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.



[err]H NVMR(CDOl [err]) [err] 2.40(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(s,
2H),. 6.45(s, 1H), 6.62(d, 1H), 6.63(s, 1H), 6.70(d, 1H), 7.0(s, 1H), )
7.16(s, 1H) ,woosaéns 1H), 7.41(m 3H), 7.66(s, 1H), 7.73(dPCI/HRIS/@3TL(d,
1H), 8.03(d, 1H) FAB (M+H) .523, Cerr]Herr]Nerr]Jerr] Exanple 2:

Synt hesi's of 1-[1-(3, 4-nethyl enedi oxybengyl)-1H i m dazol -

5-yl met hyl ] - 3- (nmor phol i n- 4-yl ) car bonyl 4- (napht hal en-1-yl)-1H pyrrol e(2)

62ng( 0.2 nmol ) of the compound prepared in Pr n 7. was dissolyed in

arati
2m- -of . di met hyl f or Fifshddhe 2eompymg. o rfﬁﬁvylao?f)scfapu obiggs

PCT/ KRI8/ 00374, Gl AMIEHBERGB NS 8 BRG] B s8owbEReLrioRSLHRN the

m xture was stirre e mxture® was a 5'n.g(2.2
mol ) of the ¢pnpound prepared.in Preparation. 1 and the whole m xture was
stirred at room tenperature for 3 hours. The sol vent was renoved by
distillation under reduced pressure and 3m of water was added to the
residue. Thepll Xi4i §cHGse tiFen extracted twice with 10m of ethyl acetate,
dried over an%%‘rvus—%um‘ sul fate, concentrated, and subjected to silica
gel columm chromat ography (el uent: dichloronethane/ methanol = 95/5, v/v) to
obtain 70ng( i el 7% of the Tkl e corpound. [err]H NYR(CDC [err]) [err].
2.36(br, 2H), 3(%,%’% TaAERT , | ﬂﬂ‘"%%?%’% &dy, 5 33(s, 2H), 5.96(s,
2H), 6.65(s,. 1HFN 6. 70méi. 85(m 3H), 7718-7.50(m 7H), 7.79(d, 1H), 7.81(d,
1H), 7.94(d, 1H)- FAB-(MrH) 521, CerrjHerr]Nerr]gerr]

The compound of formula (4) wherein A is 4-cyanobenzyl may
be synthesized through protection, acetylation, coupling, deprotection and
halogenation as depicted in the following Reaction Scheme 18.  More
frequénﬂy, 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.



Exanpl e 3: Synthesis of 1-[1-(3, 4-nethyl enedi oxybenzyl)-1Hi m dazol -
S-ylmet hyl ] - 3-(4:met hyl pi perazi n-1-yl)car bonyl -4- ( napht'hal en=1=yl)=1H"
pyrrole(3) 64ng(0.2 nmmol) of the conpound prepared in Preparation 8 was

di ssol ved |nw§glmgj di met hyl f or mam de, 26.4ng(0.66 Ml ) Qloraadeessr
hydri de(60% Gded thereto at O[err]C and then the m xture was stirred
for 5 minutes.  To the nixture was added 50ng(2.2 nml) of the conpound
prepared in Preparation 1 and the whole m xture was stirred at room
tenperature for 3 hours. The sol vent was renoved by disti I | at i on under

reduced pressieznandSdweineol8 wat er- was - added to-the residue.~ The nixture -+ -~

was then extracted twce with 10n1 ~of -ethyl -acetat e, drled over anhydrous
sodi um sul f at e, concentrat ed .Sybj ect ed to. SI| ca ggl colum:. ...
chr omat ogr aphy @%}tﬂ @ %EPLL Chpt-oabt ain -
73mg(Yield 67%yed t n‘tltlél\féféﬁfpou err]H NI\R(‘@BCI 1) ferr] 2.18(s,

3H), 2.30-2.60(br, 4HFC3.10-3.30(kf, . WD 99/28315

PCT/ KR98/ 00377 68 4H), 4.98 (s, 2H), 5. 05(s, 2H), 5.95(s, 2H), 6.44(s, 1H),
6.53(d, 1H), 6.70(d, 1H), 6.73(d, 1H), 7.14(d, 1H), 7.20-7.40(m 3H),

7.50(m 3H), 7.81(d, 1H), ?@CNH), 7.88(d, 1H) N MHH) 534,
Cerr]Herr]N[err]Skerm Ex e 4. Synthesis of

3-{ N-[ 2- ( N\ di- net no) ef hyT'] - N- met hylgka
car banmoyl - 1- [ 1- (3, -4-1%t hy| B¥ benzyl y—H+ni fazol - 5 yl met #y¥3s.4- (na
pht hal en- 1-yl ) - 1H pyrrol e( UOQ“' rmﬁfﬁzFbofgq @Hm?@uad peepared in
Preparation 9 was o Br
CN D LCN
l Z

QNH}—(CHz)n';—O =3 Qb‘}(cﬂz)nrcl
N

Reaction Scheme 19

Y A 0 ' KS NdNOz
: OH ————-—>
(HO\/lK/OH ) ) ANH3+C[' HS—&]/\
A
J " (I
N SOC} i - 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.



di ssolved in 2m of dinethylformam de, 26.4ng(0.66 mmol) of sodium
hydri de(60% was added thereto at-0C-and-then-the -mxture-was-stirrred for 5 -

m nut es. To the mxture was added 50ng(2.2 nmol) of the conpound
pr epar ed i n Wogpasasi on 1 and the whol e mi xture was stirregCRIKROSIOIIV?
tenperature for 3 hours. The sol vent was renoved by distillation under

reduced pressure and 3ng of water was ad¢ed to the residue. The m xture was
then extracted twice with 10m of ethyl acetate, dried over anhydrous

sodi um sul fatg concg trat ga and subjected to silica gel colum
chr omat ogr aphi:&# : I oronet-hane/ ret hanol =-90/-10, v/ v)- to-obtai-n -
78nmg(Yield 71% of the tltle conpound. [err]H NVR(CDCl ferr]) [ert] -

1.87(m 1H), 2..14(br, 6H),. .2, 36(br, ,. 2.50-3.00(br, 1H)
3.29(br, _~2H), 7'( 2H), Benzsidshiyie 2%- \89('s, , 6.45 (s, 1H), 6.50(d,
1H), 6.63(d, 1H) \6/72(g, 1Hm,,,ze. (sHN1H) 3¢s, 1H), 7.31(br, 1H),
7.35-7.47(m 3H),  7.54(s, 7.73(d, 1(d, 1H), 8.01(br, 1H) FAB

(MrH) 536, CJerr]Herr] N[err] CIerr] Exanpl é 5' Synt hesi s of
3-[ N- (2- net hoxyet hyl ) - N- et hyl [ car banoy! - .
napht hal en- 1- yll)Cl?em[/IOlWEPphE en: 1-yl met hyI )-1H i m dazol - 5-y| met hyl ] - 1H

-pyrrol e(5 W’S

PCT/ KR98/ 00377 "69 624rrg(0 2 mol ) orm-{zhe conmpound prepared in Preparation 6
- was dissolved in 2m of dinethylformam de, 26.4ng(0.66 mol) of sodium
hydri de(60% inatheaghing ReaotienoSaltenf¥] 20r ] C and then the nixture was stirred
for 5 mnut esCszl representsnl)éx}zlsjr c orofson%ggeegn Sﬁ(&ezsargl? ln)lea(z):ing r\11(131'ough

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 )
N MeOH
DIBAL ]/\/\OH _sock :n/\/\
CHzch 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



conpound prepared in Pr eparation 2 and the whole m xture was stirred at

room “tenperature for 3 hours., ~ The solvent was renoved by distillation
under reduced pressure and 3m of water was added to the resi due The

m xt ure was Pafyd racted twice with 10m of ethyl acetat ga gver -
anhydrous sodium sul fate, concentrated, and subjected to s |ca gel col um

chromat ography (el uent:

2.37(br, 2H), 2.72(br, 1H),

371 br

“1H), 7.27(d, 2H), 7.28-7.55(m 6H),
7.81(d,..2H); 7.87(d, 1H),

di chl or onet hane/
79mg(Yield 759 of the title conpound.

t hanol = 95/ 5, v/v) to -obtain
[err]H NVR(CDCl[err]) [err]

2.99(br, 3H), 3.00(br, 2H), 3.31(br, 1H)),

‘1H) cHBoid $o mefucesthd Séanpainyl, ob fdRds (WHwhefeid by dis 2HO, 7. 03(d,

7.58(s, 1H), 7.69(d, 1H), 7.75(d, 1H),

8.00(d, .1H FAB (MH) 529,

Clerr]Herr] N err] r gt i f
3- (nor phol in-4-yl) ?%?b%&n’?w Ebrﬁn?en@©§ Bsel’ as 2 starting  material i

1-yl)-
62ngy( 0. 2 mol
2m  of di net
added theret g, @&esg[gﬁﬂ-]},g
To the m xture was adde

Prepar ati on Zomnulat {2) Wﬁhﬁr
hours. The sol v

3n of water &Y di‘ﬁjé‘ﬁ?%
twice with 10m of ethyl
PCT/ KR8/ 00377 70Q acet at e,

of,.th

1-1- nqphpﬂui&melmtbmdggtb)oﬂ&nn;ma(zblm@ bbnpnepgrbc]! o3 pyamples( 6)
oun al; €.
%{%86 ’Pm@‘P)

ﬂ@ﬁl Uﬁﬁ &Eﬁeﬁ&d&t ur ?’aﬁfb’%la’i

ar atl{?ﬁ? \g%g di ssol ved in

q.ntfeﬁﬁecﬁ aft Bf't es.

mml) of the conp u prepare
tlar d-nepbthyd i cane dbeatonveniantlye mpmhemwcb for 3

“Vﬂ’%‘ésb fiond' o 58 M RS hon extractod

WD 99/ 28315

dri ed over anhydrous sodium sulfate,

concent r at ed Reagho

7 : o
i l +  CoH;0~P—CH,CO,CH ————»
' OC,H;
CHO
OCsz
TosMIC / tBuOK KOH/Ethanol#,0 l ‘ o)
- THF . . . ~OC,H; - OH
y ¥
H 1
Reaction Scheme 23
COOH N :
| HOBT /EDC / TEA o~




to silica gel colum chromat ography (el uent: dichloronethane/ nethanol =
"95/ 5, viv) to obtain 76ng(Yield 72% of the title conpound. [err]H

NVR(CDCl [err]) [err] 2.38(br, 2H), 3.06(br, 4H), 3.30(br, 2H), 4.99(s,
2H), 5.42(s, wirbosfis58(d, 1H), 6.80(d, 1H), 7.00(s, 1H), 7.PCTHRISANFT _
7.25(s, 1H), 7.26-7.54(m 6H), 7.69(d, 1H), 7.71-7.81(m 3H), 7.85(d, 1H),
7.91(d, 1H FAB (MtH) 527, Cerr]JHerr]Nberr]gerr] Exanple 7:

Synt hesi s of 3- (4- et hyl pi perazi n-1-yl)carbonyl - _

(napht hal en-1-yl)-1- [ 1- (napht hal en- 1-yl net hyl ) - 1H-.i m dazol -5-yl nethyl ] -1 _
“H-pyrrole(7) 62ng(0.2 mml) of the conpound prepared in Preparation 8 was
“di'ssol ved in ﬁpactl ot &F UM formam de, 26.4ng(0.66 mml) of sodium '
_.hydrlde(GO% 0 at 0C and then the nmixture was stirred for 5
m nut es. ‘To the nmixture was added 58nmg(2.2 mmol) of the conmpound
prepared in Preparat¥on 2 and the whg m>6ture was stirred at room

tenperature for 3 r's. ynpdhe sol vignt jwag renov by distillation under-
reduced pressur - wasSwAcsed r estdue——he m xture
was then extract®d v ce M\P&Q&@ﬁ tat@C’é‘PPE&FIMF anhydr ous
sodi um sul fate, - concentrated,=and subjeCted to silica gel colum

chromat ogr aphy (el uent: diahl or onet hane/ net hanol = 90/ 10, v/v) to obtain
75mg(Yield 69% of the title conpound. [err]H N err]) [err]
1.07(br, 2H), - 1.85(s, 3H), 2.84(br, 7(br, 2H), 4.99(s,
2H), 5.42(s, 2 i .-80(d-,- 1H)., 7.01(d, 7.16(d, 1H),
7.25(s, 1H), 7. 33 e 51 ; 7.6 . 3H), 7.85(d, 1H),
7.94(d, 1H FAB (g 540, o err]H S/ RPER 1 B

- 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 matéﬁal.

Reaction Scheme 25

NH,- HCl

A
: i
fe) 1 ﬁN _OH. Coupling Agent }q N
G o Ha o so o) ]

z/\
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Exanpl e 8: Synthesis of 3-[ N-(2-net hoxyet hyl ) - N- et hyl]carbam)yl
-[1-((R)- [err]

- met hyl benzy#‘)ogyég f!%? dazol - 5-yl met hyl ] - 4-(napht hal en- 1-yl ) I e(8)
62mg( 0. 2 mmol) e conpound prepared in Preparation 6 wa sso ved in
2m . of dinethylfornmam de, 26.4ng(0. 66 ) of sodium hydr| de(60% was

added thereto at O[err]C and then the mXture was stirred for 5 m nutes.
To the m xture was added 50ng(2.2 mmol) of the conmpound prepared in

Prepar at i on -3Rasudiohh8cheded 86ni xt ur e was -st-irred-at:room -tenperature for-3- .-
hours.  The sol vent was renoved ‘by distilt{ation under-reduced pressure - - -
and 3ml  of water was added to the.residue. .The nxture was then extracted

twice wiith 10m Aof et hyl acetate, Adri-ed over anhydt ous sodium sul fate,:
concentrated, a uljlect-ed—to—si el oty C phy (el uent: _
di chl or onmet hanék @t hanmh 2=208P8s0 VRV t 0 oEEPHIRPQ ield 719 of the title
conmpound. [err] NVR(CDCl [err]) err] 1.78(d, 3 % 8(s, 1H), 2.40(br,
2H), 3.02(br,; 3H), 3.09(br, 2H), 3.32(br, 2H), 4. 71(d Bﬁ) 4.92(d, 2H),.
-5.12(q, 1H), 6.59(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,

H N
Clenrl HLertIN err ]| GhetdomdotfP s oy 1AHSh8%h processes () and () oan

yl et hyl ] - 3- (beorprépdred- arbcyid)mgartboﬂ;d -féHémghmad:tmn Bclibmhesl Hpyando2g( 9)
62nmg (0.2 muol) of .the co are i.n. Preparation_7 was djssolved in
om of di met HSFRSSHNER; %rﬁ [fprmelaslis ga by anmithesBed)bnas

added t heret qeaém%c aﬂdatd%met h@eﬂvaﬁwr%wsmémyﬁ r@fthi@backtdl "W e  TO
the m xture was ded 50ny(2 mol") _
presence of potassmm t—butomde _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 ' +-BuOK/ BuOH 6~ 1

Cl

o .
(142)
Reaction Scheme 28
o 0 o $0,Ch a o
—— e . ———— ]
G~ . NaH/T,CO @ T 1,2-D1chloroethane G T
€ : ’

Finally, the reactant of formula (17) in processes (I) and (m)
wherein G represents 1-naphthyl and L represents N-methyl-N-(2-



conpound prepared in Preparation 3 and the whole m xture was stirred at
room tenperature for 3 hours. - The sol vent was tenoved: by -~ -WD 99/ 28315 -
PCT/'KR98/ 00377 72 distillation under reduced pressure and 3nm of water was
added to thewe®singsig. The mixture was then extracted tw cectigbsdér of
ethyl acetate, dried over anhydrous sodium sul fate, concentrated, and
subjected to silica gel colum chromatoggaphy (el uent:

di chl or onet hane/ net hanol = 95/5, v/v) to obtain 7ing(Yield 72% of the title
conmpound. [err]H NVR(CDCl[err]) [err] 1.81(d, 3H), 2.28(br, 2H),

3.06(br, 4H) , nEtregetiyDenmino ma5be,; pmparedzaﬁda( a-napmadshm accotéing & 62(d, -

%tl)b ; ;:(7)61322, %E? olfordis ﬂ%ﬁdﬂ%%«ﬁ} gﬁ:)H) Theo R o %h39 7.50(m

Cl err] H err] Nig¥earesd eubdtitiaasPingy 1@lsoS\pat fiﬂéﬂa?ecpfbf- fe?erf‘:ﬁg) to Reactlon
[err]-nmethyl benzyl)-1Hi m dazol g '

yl met hyl ] - 3- ( 3ckamee\@%i per azi n- 1-yl ) car bonyl - 4- (napht hal en- 1-yl ) - 1H
pyrrol e(10) 64ng(0.2 mmol) of the conpound prepared in Preparation 8 was
di ssolved in 2m of dinethylformam de, 26.4ng(0.66 mmol) of sodium

hydri de(60% ReactividSchdnier9t o -at O[err]C and then the m xture was stirred
for 5 m nutes. To the m xture was. added 50ng(2.2 mmol) of the conmpound
prepared in Preparation 3 and the whole mixture was stirred at room

~tenperature for 3 hours The solvent was re distillation under
reduced pressur of water s added t sidue. The mxture
was t hen ext o@@ e w N¥H

Q _

N
HN
o .
\ 1) Formic Acid l I 0
_ OC;H; i) KOH/Ethanolff,0
ZHS ) 5o N I OH
A
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 comﬁosi’tidﬁ compnsmg th.e.
noyel compound of formula (1), as deﬁﬁed db_ove, or a pharmaceutically

- acceptable salt. or an isome; thereof as an active ingredient together with -



acetate, dried over anhydrous sodium sul fate, concentrated, and subjected
to 'sitica gelcotrum—-chromat ography- (el uent: -di chl or onet hane/ net hanol =
90/10; v/v) to obtain 73ng(Yield 73% of the title conpound. [err]H
NVR(CDCI T err 1.09(br, 2H), 1.77(d, 3H), 1.83(s,

1.70-1. 90(brw°21—&2§3[15 90(br, 2H),; 3.31(br, 2H), 4.73(d, 1mp§ﬂ)‘§%ﬁt"’c?3771r|)
5.14(qg, 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), 7.80(d,  1H), §00(d 1H) WD 99/ 28315

PCT/ KRO8/ 00377 73 FAB (M+H) 504, Clerr]Herr]Nerr]O Exanple 11: Synt hesi S
“of 3-[N ( 2- me4 hphureibsttically meichytableachaieey! - 1Parkidnibds®) thd Soidpouiit o

‘ethyl benzyl )- 1H| 2 zol - 5-yl'met hyl]-4- (napht hal en-1-yl)-1H pyrrol e(ll)
.62ng(.0..2 nmol ¥ &Gﬁp}&udﬁe‘br r @dectivelyr £97a fraeting canegas Teltenosisyed i n

added t her ot ot 8%%*5 "B, Son ke R LI VALY v

the mixture was added 500ng(2.2 nmml ) of the-conpound prepared |n :

Preparation 4 and &‘H" \/\/g{)le m xture was stirred at room tenperature for 3
hour s. The sol vert™SRa eré%‘(ﬁe&owoﬂfl tﬁW?%corﬁOJhﬁe?m?@Gd@E@l@ﬂeS%ure and

3m . of water Si X'd&gﬁls Si tienqe [ ed
tw ce wth 10%80?6}2% acet 65% igrl e %%\%erwamy rous sodi l%ﬁ’l %oﬁ'ﬁ”te
concent r at ed, rangitig sfibjre d0gg tboleﬁ)ﬂ,g @er ggd of obadyn weliighenmtdagl apihe: tetalient :

di chl or onet ha t hanol = 9 VIV t obtain 75ng(Yield 75%, of the title |
conmpound. w#e&n%fm Frf"}m"[né% 1“78(”& tig}g) Or 20vq8( several) tm!3‘>S40(br
2H),

However the speclﬁc 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 inclode water, Ringer's fluid and NaCl solution, and also
sterilized fixing oil may be conveniently used as the éolvent 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 carrier selected from a group consisting of



3.02(br, 3H), 3.09(br, 2H), 3.32(br, 2H), 4.72(d, 2H), 4.93(d, 2H), 5.12(q,
-AH)-- -6:-59¢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,
Cerr]Herr]Wpgbsdstd err] Exanple 12: Synthesis of PCT/KR98/00377
1-[1-((S)-[err]-nmethyl benzyl)-1H i m dazol - 5-

yl met hyl | - 3- (nor phol i n- 4-yl') car bonyl - 4- (s3apht hal en- 1-yl') - 1H pyrrol e(12)
62ng( 0.2 nmol ) of the conpound prepared in Preparation 7 was dissolved in
2m of - di net hyl f or mani de, 26.4ng(0.66 mol) of sodium hydride(60% was
-added - t-heret cnagtive[ éﬂuqm.s el t 45¢ SUGTRSE, rﬂ\aﬁ&om,estmb, $tq.+ Meyiogpts suok @6t es.

- To-t he - m xture was. add 0 8315 '
PCT/ KR98/ 003 75 H 58 hy g&%&%@@g rrtetp%‘in(r%iaPllntt)i%¥§ %gé "the whol e nixture

was stirred at r oom:. terrperature for .3 hours. The sol vent was renoved by
distillation under reduced pressure and 3m of water was added to the
resi due. The i xThe eprasent tREention. vallt bel MaFe spogiteall YlGﬁl’ a@ﬂeaeilhﬂl

acetate, dri Qve us i I Ject ed
to silica -ge;at%1 Hi%%g%%‘gfﬁgt o%?grgk&m(ﬁ ?Eeng drc %}(g)trgg%' ane/ ﬁﬁ@ha o
95/ 5, v/v) tox snaz7e3rm(ef(dﬂ doﬁﬁ%tmé thb epriebdnit einventjvmubdt Hogrin hhy
NI\/R(CDCI[err]) err] 81(d, 3H), 28(br, 2Hy, 3.06(br, 4H), 3.29(br,

2H), 4.64(d, mmnemt@sbmlt sqppmpé %Pre$n62me% Proagsses Aoy

oA A el b okl S Bl e it 1

C err] H err] NoertlaQ©rwill beasipd explrinedynt detailsinothe following Preparations.
1-[1-((S)-[err]-nmethyl benzyl )-1H i m dazol - 5-

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. . 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. -



| yl met hyl ] - 3- (4- net hyl pi per azi n-1-yl ) car bonyl - 4- (napht hal en-1-y) - 1H

pyrrol e(13) 64ng(0.2 mmwl) of the conpound prepared in Preparation 8 was - -

di ssolved in 2m of dinethylformam de, 26.4ng(0.66 mol) of sodi um

hydri de(60% added thereto at O[err]C and then the m tirred
for 5 m nut evsv\.epg%ﬁ%'the m xture was added 50ng(2.2 ml)xé)&"?ﬁgg%i%'?mound
prepared in Preparation 4 and the whol e pixture was stirred at room
tenperature for 3 hours. The sol vent "Was renoved by distillation under
reduced pressure and 3nm of water was added to the residue. The mxture

was then ‘extract et tINMR(CBIQI) 1048, ety |5.13@5??@_1}?,5.@'7(E,6'QH?,V'€;F’70€:HDYd-r.OU-S- R
CO - P PR .

sodi um sul fate, conce trl'gIBe and _subj ected to silica gel- unme e

d,
- chromat ograph%HX’eﬁ-Zn%r( : 1) BI98f S rigbn (setHdnol = 90/ 10, v/v) to obtain
75 Yield 759 fr p t ]H NVR(CDC :
03(br . 2+, 1. 77T 3y OHETEHEN0 T LT o0thr, 2y, 2 90(br . 2.
3.31(br, 2H); 4.74(d, 1H), 4.93(d, 1H), - WD 99/28315 . .

1.09(br, 2H), 1.77 1.70-1.90(br, 2H),

PCT/ KR98/ 00377 _75 5, 14(q, ,,.6.60(d, 1 7.01(m_3H) 7.17 S, 1H)',
7.20-7.35(m 4B, 17@41’5%*@%@%?% r%@llorqmgbyb';Hm#azeleoo wirochy FAB
(MtH) 504, Cigpgd Hlerr] N[err] O Exanpl e 14: Synthesis of :

3-[ N- (2- net hoxyet hyl ) - N- et hyl ] car banoyl - 4-

(napht hal en- 1-yl ) -233pk(X anbtwtﬁ&.&mpmmtpmpaﬁdﬁn@f;dpﬁaﬁoﬂﬂ-pyr\i/&l e (14)
62ng(0. 2 mol ). Oi}{ﬁt he c o%tnd repared in Preparation 6 was dissolved in
2l of dimet HiHSP fai® gmd 2 .zﬁ#&fe.%l ARd) et 3Saig(Fmmmol) of thionyl

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

hours, the solvent was removed by distillation under reduced pressure
and the remained hydrochloride was eliminated to obtain the title
compound in a yield of 95%. Th_e product thus obtained was directly

used in the next reaction without purification.

Preparation 2 _
Synthesis of  1-(naphthalen-1-ylmethyl)-5-chloromethyl-1H-imidazole
hydrochloride

2-1) 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(CDCk) § 4.44(s, 2H), 5.42(s, 2H), 6.78(d, 1H), 6.85(s,
1H), 7.25(m, 1H), 735G, 1H), 7.43(m, 2H), 7.65(d, 1H), 7.68(d, 1H),
8.02(d, 1H) SR S |

 FAB 239 (M+H), CisHiN,0

2-2):1-(N aphthalen-’l-y]methyl)-S-chloromeﬁlyl- 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



hydri de(60% was added thereto at O[err]C and then the nixture was stirred

for 5 mnutes. To the m xture was added 50ng(2.2 nmmol) of the conpound " -~
prepared in Preparation 5 and the whole nmixture was stirred at room
tenperature {RyqoBsdiUrS. The solvent was renpved by di st ipliradregtessnder:
reduced pressure and 3m of water was added to the residue. The m xture

was- then extracted twice with 10n of etdyl acetate, dried over anhydrous

sodi um sul fate, concentrated, and subjected to silica gel columm

chr omat ogr aphy (el uent: dichl or onet hane/ et hanol = 95/5, v/v) to obtain

77ng( Vi el d 78Bﬁcpafatibhe2-t1|)I | e 'i&mnpmg&ndt tInm mpmmddvn(mw ]u)'sed ferti - e
2. 38(br, m 1HO, 2, 80(.L. "2:90(m "3H), "3.00(br, 2H, 3: 31(br,
1H), 3. 41(br n‘?ﬁ-tl)reg‘zp C"th"ﬁh)@““(l - .. 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, l_H),

8.04(d, 1H) FAB (MrH) 493, Cerr]Herr N[err]qerr] Exanpl e 15: Synthesis

of 3- ( norphol Preparatiynad bSmythesiS( BHI(R}| ermethylbenzyl)-S-chloromethyl-1H-
1-yl)-1-[1-(ph zol - 5-yl net hyl [ - 1H pyrrol e( 15) 62rrg(02

mmol ) of the W %ﬁ%dgﬁ%@ﬁgﬁ'&“& 9n Preparation 7 was dissolved in 2m of

di net hyl for mam de, - 26. 4ng( 0. 66 nol ) of sodi um WO 99/ 28315

PCT/ KR98/ 00377 76 hydri de(60% .was added thereto at O[err]C and then the

m xture was s3iljrk K)oa-&WM}S-hyﬁm%mﬂmedmb added 50rrg(2 2

T e at ooy dlf BAE RREThEhE SHERBERCR. 3 2Rl R tedhotEafiit dor, "
distillation medeameePreRaurty €8S Prepaddtibn3ni-1pf exvperthin dikgiegydcetdnee
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), C12HuN20

m‘l

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 -



residue. The mxture was then extracted twice wth 10ni of ethyl
acetate,” ‘dri‘ed over -anhydrous 'sodi unrsul fate, concentrated, and subjected
to silica gel columm chronatography (el uent: dichl oronethane/ nethanol =
- 95/5, v/iv) t 79ng(Yield 80% of the title corrpoundﬁf;ﬁé{%@ ”
NVR( CDA [errﬁ’ fge;,grag 2 28(br oH), 2.81(t, 2H0, 2.83(br Chr,
4. 07(t, 4.78(s, 6.68(d, 1H), 689(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, IH), 8. OO_(d, 1H FAB (M+H) 491, Cerr]Herr] N[err] Jerr] Exanple
16: © Synthesis- ~3= (4= met hyl pi-perazi n- 1-yl-) car bonyl - :

(ool oo e L e syl e (19
2m "of di methy! or gl e AbiACwRD oBiEhdy B ORIV dRC0% RS

added thereto at 0C and then the m xture was sti
the mxture wie aatdecprﬁﬁsdgte @ Prephjatioh 1-3% Ltsmgodmdompeﬁmi @iepated in

Preparation 5_and the xture was, stirred at ro terrperature for 3
hours.  The gﬁqﬂ?@ﬁ'ﬁ’ ng fﬁfh’éﬁ dhyy johtaingd W&e&?‘@ﬂu&&ﬁ p eB8ure and
3m _of water was R4 The mixture was then extracted

twce with 10m of et hyI acet te, dr| ed over anhydrous sodium sul fate,
concentrated, and subjected to si I | ca gel col unm chromat ogr aphy (el uent:

di chl th [ net t bt ai Yield 759 f th
it e conpounhreparaligogs » Suadiasis" of ) 1'phenhin 3-chlorbinehyl 1iintidgzote '°

PCT/ KR98/ 0037Ky3170chl0ride

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

- Dext reaction without puﬁﬁcation. '

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

6-1) 3- (Naphthalen— -yD-acrylic 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-



[err]H NWR(CDC [err]) [err] 1.06(br, 2H), 1.90-2.00(br, 2H), 2.05(s, 3H),
2:80(t,2Hy73-37(br, 4Hy, 4. 04(t;2Hy, 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 (MtH) 50dodokgxis | H err]N[err] O Preparati on 15: Synt hepcgkmbsmooz??

1- (2- met hoxy) phenet hyl - 5- chl oromet hyl - 1H-i m dazol e hydrochl ori de 15-1) :
1- (-2- Met hoxy) phenet hyl - 5- hydr oxynet hyl - Hg-i m dazol e The title conpound was
obtained in a yield of 65% according to the sane procedure as Preparation
1-1) except that di hé}dr oxyacetone dimer and 2-net hoxyphenet hyl ani ne were

‘used-as st artauagh.drat@BH) vas| dewivi added dhecteer rTg thisr sqlutiom 3(as, slemly
_. .6..7.55.;. oo?) m % (?( _.5.1@@1 _.130(‘%21% 4 ?Aﬁaé’b‘ég E’?ﬁ##fbdm%ﬁ( *m Dy of
Cf err] H er r] Newdtiyldefaran] @Ml the- Rjxture was stired for 8 hours.  The organic

1- ( 2- Met hoxy) phenet hyl -5-chl oy ojret hyl - 1H-i mi dazol e_hydrochl oride The title
- conmpound was Sebfeaf n®@si ,;etgquc{g %o&%ﬁ%%cgﬂ@fnd’e@@eﬂhéﬂm-proEb@Iure as -

‘Preparation 1-.2X.;USi o) _ Lo P I .5 - The
or oduct t hus TSI ARG e B B BRI el S BBRA ohOl vl Maser, T
purificati on.drﬁﬂepaflza}magneiifim Sylﬁttb,e'lisbncﬂftratedd andl_therri] %ubjecrt]eld to dsilica 0
1- (4- met hoxy) phenet hyl -5-chl oronet hyl - 1H i m dazaql e hydrochl ori de 16-1 '
- 1- (4- Vet hoxy )4sheifeemp | C@DWH?%%%‘E??WFMIW’?‘ @é‘é&}’é TS ¥6hpsund was
obt ai ned in 1:¥zii§| j : re as Preparation '
1-1) except ttha I P@;goa@gfggfeéﬂd;%%@ gﬁ?‘iﬁggt oxyp g‘ne’t hyl am ne were
used as starting nii NMR(EDCL) § 1.33(t, 3H), 4.10(q, 2H), 6.75(q, 1H), 7.50(m,

| 3H), 7.73(d, 1H), 7.85(m, 2H), 8.10d, 1H), 8.21(d, 1H) 1

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_‘c_)nl to stop the reaction and the
‘solvent was removed under reduced .prcssure. The reaction solution was
extracted with dieﬁlylcthef, washed with aqueous sodium chloride solution
and then dried over magnesium sulfate. The solvent was removed
. under reduced press_uré and  the resulting residne was subjected to silica
gel column _c_l_:romatography(eluent: ethyl -acetate/n-hexane=1/3, v/v) to
_ obtain 3.85g(14.5 mmol, Yield 77%) of the title compound. |
~ © '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



WD 99/ 28315 ' | - PCT/ KRO98/ 00377 78

[err]H NMR(CDO [err]) [err] 2.91(t, 2H), 3.68(s, 3H), 4.09(t, 2H), 4.36(s, '~

2H), 6.70(d, 2H), 6.77(s, 1H), 6.87(d, 2H), 7.13 (s, 1H) FAB 233 (MH),
H 16-2 | - :
??L”NEE ﬁggﬁ)’é %?Fg%e”!s(%l ororrzet hyl - 1Hi mi dazol e hydr ociIOARHEPRE titie

conpound was obtalned in avyield of 89% gccording to the sanme procedure as
Preparation 1-2) using the conpound pre red in Preparation 16-1). The
product thus obtained was directly used in the next reaction without

purificati on. Pre@%@éqs@”mrﬁgl) ors}‘tﬁéh@ H?ouzﬁlf pr ared in ‘Preparationt’ 67)
1-(2-fl uoro) phenet hyl chl or onet h Im dazol e ydrochl oride 17-1)

1- (2- Fl uor o) pnmé:saqlweé-myiﬂmxyﬁéﬂ tylcﬂ!@ml and sk Ag4diremel)t pe potsssivund was .

obtai ned in |eI of 689 or |ng the .sane. ocedure as tﬁfe)gaf ation

1-1) except t gf’ﬂ%fm’so? e °d| © JGACHOn; R RER SRR wer e

used as star tﬂo%ﬁs n@é&éd FHown &@rzrobﬁl %ﬁﬁ%[@dﬁ&&d [8r f;i{ 4%, 1@:é&acte%1H)
3.50(br, 1H), 2H) , m 3H), 7.20(m
2H) FAB 221 (m+)eﬂ1 ecreltqtea[ dneq N[vgr rspd]uwysulfatcz The solvent was removed

compound. wab G At Prebsgieo R, offein oh0dh ARRIGE HAMRERAE S e SiBur e a6
Preparation ch)%iouklﬂl ng The d;ﬁeammﬂxspbeﬁﬁfeadm@ Beapgr akédonn ldrelhext The
product thus obt ai ned was ectly used in the next reaction w thout

purifi cati on reactioar withewt pwrifisfientiesi s of

T E% &l or o) phenet Ay NEIEHCRITE o iy ?Zﬁ?“f%%%??ﬂ??‘% 38 vas
obtai ned in @ g4(@l, 2K, Y9UsadEYrding to
FAB 238 (M+H)

6-4) -[N-(2-Methoxye’thy1)—N—methyl]carbamoyl—4-—(ﬁaphthalen-l-yl)-lH-
pyrrole -
234mg(1 mmol) of the compound prepared in Preparation 6-3) was
dissolved in 2pg of dmxethylformamlde, 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) 5 2.46(s, 2H), 2.80-340(m, SH), 3.40(s, 1H),
680(5 1H), 7.00(s, 1H), 7. 42(m 4H), 7.73(d, IH) 781(d 1H), 81’7(d,
1H), 10.66 (s, 1H) : : .
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the sane procedure as Preparation 1-1) except that di hydroxyacetone di mer=——"

and 2-chl orophenet hyl am ne were used as starting materials. [err]H

NVR( CDA [ er r%gg,,%qg 3.13(t, 2H), 3.34(br, 1H), 4.18 (t Btikrdsmebdfrs, 2H),
6.79(s, 1H), 6.94(¢(d, 1H), 7.03-7.20(m 3H), 7.29(d, 1H) FAB 237 (MtH),
CerrJ]Herr]Nerr]Od (M 18-2) 61

1- (2- Chl or o) phenet hyl - 5- chl or onet hyl - 1H-i mi dazol e hydrochl oride The title
conpound was obtained in a yield of 89% according to the sanme pr ocedure as
Preparation 1-2) uEARKy 862 und prepared in- Preparation-18-1). - The-
product thus obtained was directly used in the next reaction wthout -~
purification. Preparation 19: Synthesis. of _

1- (13- chl or o) phepat-bién S7C EyatRetad Wl 3dhkorpib @cdmdﬁﬁcm(ﬁﬁpmaﬂ&r-l)

1- (3- Chl or o) phenet hyl - 5- hydr oxynet hyl - 1H-| m dazo e The title conmpound was
obt ai ned in al-y)elH-pyrraie% according to the same procedure as Preparation
1-1) except that dihydroxyacetone di mer and 3-chl orophenet hyl ani ne were
used as starting materials. [err]H NWVR(CDCl[err]) [err] 2.95(t, 2H), -
3.90(br, 1H), 4 10284 po( R Himof) F fise. caiﬂaouﬁd?% pared i .Pr a‘iﬁ!ﬁdﬁ 613'Dwa§ 98(s,
1H), 7.10(m FAB%? (MtH) , %err [err [err]OCII(3

1- (3- Chl or 0) phewéwqqiy|m52nm|qfr Simethylormamideq #26| gheny & Qng(llér |ra@01)h@ft|t|e
conpound was [ o) C t ure as
Praparati on’ £ HA i2ed 2 sl %f%frfi%gr%% R ekl STHE JRGARRETE 2
product thus mixeeneds vetisredi ateord Vot S dnintiteshe 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 title compound. _
| 'H NMR(CDCL) § 2. 13-3 S52(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)



next reaction wthout purification. Preparation 20: Synthesis of

1- (3-phenyl) propyl - 5- chl or onet hyt-= '"I'—i-“'i"'m"dazol"e"'h_ydr ochl ori de WO

99/ 28315 PCT/ KR98/ 00377 80 20-1)
1- (3-Phenyl ) pro 5- hydroxyrret hyl - 1Hi m dazol e The titlepeq ;ﬁgg S
obtained in 0?%%18 of 73% according to the sane procedure as t(Seh|t!;:,317\rlvgt|on
1-1) except that di-hydroxyacetone di nerg,and 3-phenyl propyl am ne were used
as starting nmaterials. [err]H NI\/R(CDCquerr]) [err] 2.11(m 2H), 2.61(t,
2H), 3.98(t, 2H), 4.25(br, 1H), 4.53(s, 1H), 6 76(s 1H) - 60(m 6H)
FAB-217 (MrH), O gmd et} N2er r]-0-(M - 20-2)

1-(3- Phenylypropyl - 5-chl oronmet hyl - 1Hi'm dazole hydrochl orT de The title
conpound was obtained in. a.yield of 91% accordl ng to the same. procedure as

Preparation %Bﬁaﬁﬁ%{ég éhe Eﬁpet(g ndopr ? *Fz)f: %1 g&‘ N- The

product thus use nex rea hout

purificati 0nmeﬂiﬁf&mﬁmo?lE-Z-S(hamhhlmlql)OIH-pyrrole
1- (napht hal en- 2-yl ) net hyl - 5-chl oronet hyl -~ 1Hi m dazol e hydrochl ori de 21- 1)

1- ( Napht hal en- 2-yl ) met hyl - 5- hydr oxynet hyl - 1H-i ni dazol e The itle conpound

was obtained in aryLes %m'j,%gaﬁwg dbatheliOinf B yensfwf/meeen@m

Preparation 1-1) éxcept. ydroxyacetone
(napht hal en- they |shiifet [prbestune marEre\pamﬂons 6st)ardxicept nthaterthel sompeund H

'NVR( CDdl 36(s 5. 9 7.17(d, 1H),
7. 3%( m [Za; rl]nzppé[!r%agn 11?!??( ?ﬁ%( -3) ﬂ)da ﬁ%ﬁ%ﬁﬁfl éﬁ;ylgge( v.gere H)

used.

'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 satorated 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),



FAB 239 (NH—i) Clerr]Herr]Nerr]O (M 21-2)

‘1= (Napht hal en- 2=yl )ymet hyt=5=chloromethyl - IH-i'm'dazol e hydrochl ori de The
title conpound was obtained in a yield of 87% according to the sane
procedure aswd®p@iati on 1-2) using the conpound prepared poTRRe$EAL | O
21-1). The product thus obtained was directly used in the next reaction
w thout purification. Preparation 22:63 Synthesis  of

1-[ 2- (napht hal en- 1-yl ) et hyl ] 5- WD 99/ 28315

PCT/ KR98/ 00377 81 chl oronet hyl - 1H'i m dazol e _hydrochl ori de 22-1 ,

1-| 2= ( Napht ha3.4 bt sﬂﬁ)et&@l]?sls H?)dr'bﬂ}néﬁ,hjlﬂ)lﬂ-iln’f dhzGre 4Fhe 1.8€| @,

“conpound” was | 5 C ing to the sane procedure as
Preparation. 1%&%8@2(& rlll-ﬂat 13(% g{%xgc(%a{so%%ﬂdmer and '
(napht hal en- 1-yl ) eFAH gggr(m-;me used as starting materials. [err]H ;
NVR(CDCl [err]) [err] 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, .7.32-7.48(m 2H), 7.62(d,  1H),

R EI NE AT Ny vt A

The_title cor*(gq ﬁghﬁ@g@.pﬁ).aﬁnpﬁm& a yield of 87% according to the sane
procedure as Preparation 1-2) using the conmpound prepared in Preparation

22-1). - The product thus obtained was directly used in the next reaction

wi t hout purificati e". i oN123: ‘ . .

1- (4 br onp) phenet h%ﬁgggh or ﬁre(?nﬂ% ﬁﬁ\ﬁgﬁﬁ}?%@pa?éd in’ Preparation 10 was
dissolved in Spg of dmhloromeﬂlane 430mg(1l.5 mmol) of 60%
3'—ch10rope;benz01c acid(MCPBA) was -added thereto, and then the

mixtare was stired 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 §



-im dazol e hydrochl ori de 23-1) _
- 1- (4- Brono) phenet hyl - 5- hydr oxynet hyl - 1H i m dazol e The title conpound was - -
obtained in a yield of 72% according to the sanme procedure as Preparation

1-1) except hydr oxyacet one di mer and 4-bronophenet hy were used
as starting&né?%r?ials [err]H NVMR(CDCl [err]) [err] 2.94(t, 5&@3@“76@“

1H), 4.11 (t, 2H), 4.37(s, 2H), 6.74(s,gdH), 6.85(d, 2H), 6.84(d, 2H),
7.12(s, 1H), 7.29(d, 2H FAB 281 (M+H), C[err]H[err]N[err]CBr(M 23-2)
1- (4- Brono) phenet hyl - 5-chl or onet hyl - 1H-i m dazol e hydrochloride The title
conpound - Was pfitites.ned Ton taey redctionf sSlhtioac vasdiadded 0140p (D 9;%@}33155

brepared. i n PHEPRERBI BRIy RaTins o dBCFoTNRont Bilhd WS diiFRct IrrEOl.”.]d___
RS Sy ks e 1 s 78 v 0
{4 )t it omkn Tl i, 2
1-1) except € &f‘o’éll‘ﬂﬁragi?f%é‘ét fiderier iﬂ%l rﬂs‘HEW%rSB etV ﬁ'ggwere
| gsgg(gf Stlf_";% glg%f“oﬁ' %ﬂ?hera%ﬁ’teNN'%;&agﬁE&[%ﬂﬂzggdrinﬁ{rbfZ1%9(5?11 AT
221 (l\/HrH) Chgdm}:h]bacr ]aNEdar ispIOFON) 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, 1E),
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

.- watef to stop the reaction and the solvent was removed under reduced
: - pressure: The residue was. extracted with -diethylether, washed-. with
' saturated sodium chioride solution and dried 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



24-2) 1-(4-Fluoro)phenethyl-5-chloronmethyl-1Him dazol e hydrochl oride The

title conpound was obtained in a yield of 91% according to the same -~ -

procedure as Preparation 1-2) using the conpound prepared in Preparation
24-1) . Thewrsodssgs t hus obtai ned was directly used in thpcTyerbs/eazICt i ONn
Wi t hout purification. Preparation 25: Synthesis of

1- (4- met hyl ) phenet hyl - 5- chl oronet hyl - 1Hgsi m dazol e hydrochl ori de 25-1)

1- (4- Met hyl ) phenet hyl - 5- hydr oxynet hyl - 1Hi m dazol e The title conpound was
obt ai ned in a%g;[el d of 72% accord| n% to the_same procedure as Preparatlon

1-1) except tathyl @petgteimhommetidhe vAnes #hElventeton gy Sdiaty2-anmmoler e

450 25 SLAT DSy bl shETGQYE O e 1) Tert] 3 0201, 2H. 94<d,f-ff_ o

2H),- 7.06(d, 2H), FAB3080 (MHHFAB 217 (M+H), C[err] Herr]NNerr]O (M - WO -
99/ 28315 PCT/ KR98/ 00377 83 '
'25-2) 1-(4- Met hyl )phenet hyl - 5-chl oronet hyl - 1H i m-dazol e hydrochl ori de The

title conpou 3 1 4C -GQYf he sane

pr ocedur e asng &;lﬁ?&%&i}@%ﬂ%g %nl‘l3 4%@0%’6(8&%(%12&& |1%1 Preparation
25-1). The pr Odusﬂg(lmumnol)tef Iﬂﬁdcmodnd grépayed) e Preparition 18xE) wasction
wi t hout purlflcatlon Preaat n 26 Synt hesi s of

1- (4- chl or o) phissebyedy m%l%:&ffi% mBel c iiforpatessing 1)
L (4G o) gt ai;ggi}i’éccoeﬁfgbhyahpltﬁe okiss Bkl iy PRGN s

obtained in

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. o :
'‘H ‘NMR(CDCl3) -5 2.12 (s, 3H), 2.80-3.40 (br 8H), 701 (S'



the sane procedure as Preparation 1-1) except that dihydroxyacetone di mer
and 4-chl or ophenet hyl amne were-used-as—starting materials. [err]H-
NVMR(CDC [err]) [err] 3.04(t, 2H), 4.18(t, 2H), 4.48(s, 2H), 6.79(s, 1H),
6.96(d, 2H), F) { 40(m 3H) FAB 237 (MtH), Cerr]Herr] B%QM
26-2) 1-(4- e orogsp%enet hyl - 5-chl or onet hyl - 1H-i m dazol e hydrochl ori de The
title conpound was obtai ned |n a yield 91% accordi ng to the sane
procedure as Preparation 1-2) using the Conpound prepared in Preparation

.26-1). The product thus obtained was directly used in the next reaction

‘Wi t hout pur i fiHatA 30+ 7.60 efagr 4H), 0h 75785 (mSRID)E8I68 (broflH)

' 1-[ 2- (napht hal en- -%I )et{)%@ chl oronet hyl - 1H i m dazole hydrochl ori de
27-1) 1-[2- ( Napht |1-5- hydroxymet hyl - 1H-i i dazole The title

conpound was obtained in a yield of.58% according to the sane procedure as

Preparation 1-1) except that dihydroxyacetone dinmer and

2- (napht hal eExanyglpetiny ISynthrsiswesfe 34p¥q2-anethbrydthyly-Nrpi ngiféa‘i'bafn% iyt-] H

v oo terrly [1[ &id- lne%hfl%ﬁédio%y'?e’nz?i}ﬁ%&miaza@ox-sﬁrl:fz%&gaﬁﬂ@gﬁggéﬁi 8d | X\DD
7.19(d, "1H) | % m 9, 7.44(m 2H), 7.52(s, 1H), 7.76(m.3H) FAB 253
err err

(MH), err]t (M 27-2) .
~ 1-[ 2- (Napht hal en- 2-yl ) et hyl - 5-chl oronet hyl - 1H-i m dazol e hydrochl oride The

1L comound vascol gt i o oL uRbo e Mkl U
. dissolved in 2pg of dlmethy_lformarmde, 26.415(0.66 mmol) of sodxum
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
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), 645(s, 1H), 6.62(d, 1H), 6.63(s, 1H), 6.70(d, 1H), 70(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)
“FAB (M+H) 523, CaiH3NiOz

Exaniple 2: 'Synthesi's of 1-[1-(3,4-methylenedioxybenzyl)-1H-imidazol-
. 5-ylmethyl]-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 2py of dimethylformamide, 26.4yg(0.66 mmol) of sodium



Preparation 27-1). The product thus obtained was directly used in the
next reaction withoutpurification: Exanple 17: -Synthesis of

3-[ N- (2-.net hoxyet hyl ) - N- et hyl ] car banoyl -

- [ 1- (2- et hoxwo geheaiet hyl - 1H-i mi dazol - 5-yl ] net hyl - 4- ( napht halcensbsyisyz

1H pyrrol e(17) 62ng(0.2 nml) of the conpound prepared in Preparation 6 was
di ssolved in 2m of dinmethylformam de, 2G.4ng(0.66 mmol ) of sodium
hydrlde(60% was added thereto at 0C and then the m xture was stirred for 5

t ded 63 I f th d
LS 1 oA Y68 e AR 3 TR e B i e Sout S
temperature fgy 2° ﬁ%!ftss Wﬁ@lfﬁ%ﬂ%ﬁiﬂ RS 9%0?%221%3&53 t&onfngnder

-reduced .pr.essur.e_and .3n of ‘wat er’-was he m Xt ure
was then ext mmmnumpmpamdtm P@epa:atufn dt ayd theewhotle, mittues wasestigsdydr ous

sodi um sul f at e, conc ntrate ghect ed to silica %a col um
chr omat ogr apt¥ F&9He ?mpﬁﬁaiﬁ?o?f hdR®Fmet Mol SeIvgB] sWag/ yemeved hbsi n

78ng(Yield 7 hendeyt

22500 “ohy 5%9“1371?8%‘ Sadert heugQiptthe EACHNL dRFRIFIREdddg (R
3.52(br,. 1H) regdd6(s TE&I—I)delur%Was exna&td twikl , with680gy bE) ethyl B
6. 75- 6. 95 1 1(t, 7. 30- 4
7.50(s, (m ‘%%"( od“‘%m" 5‘7%113’("50 fiﬁ’dl (§t3](f6‘Je £ CEPEE‘DC 523‘1(%)4@5%6& m Aan.

C[e”]H[e”]NBeixh]:ﬂ r Sol{ivh chroﬂﬁt@ﬁéﬁ@ﬁ luent: dichl =
PCT/ KROB! 00377 8o Exanpl o i Shgategtaply (huent:  dic oromethane/methanol=

1- [ 1- ( 2- met h&¥B, priehée mhtaumqmg( igkb|6786) of the title compound.
'H NMR(CDCL) ¢ 236(br, 2H), 3.06(br, 4H), 3.33(br, 2H),
5.23(s, 2H), 5.33(s, 2H), 5.96(s, 2H), 6.65(, 1H), 6.70- -6.85(m, 3H),
- 7.18-7.50(m, 7H), 7.79(d, 1H), 7.81(d, 1H), 7.94(d, 1H)
FAB (M+H) 521, CaiHzaNiOs

. - 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, VA)) to obtain 73pg(Yield 67%) of the tifle compound,
'H NMR(CDCL) § 2.18(s, 3H), 2.30-2.60(br, 4H), 3.10-3.30(br,



yl ] met hyl - 3-[ 4- net hyl pi perazi n- 1-yl ] car bonyl - 4- (napht hal en-1-yl ) - 1H
pyrrol e(18) 62ng(0.2 mml) of the conpound prepared in Preparation 8 was
di ssolved in 2m of dinethylformam de, 26.4ng(0.66 Mol ) of sodium
hydride(60@©VM$® ed thereto at 0C and then the m xturepupsy ed for
5 m nutes. o/2 g m xture was added 63ng(2.2 mmol) of tﬁe co%%%ﬁ?
prepared in Preparation 15 and the whol ggni xture was stirred at room
tenperature for 2 hours. The sol vent was renoved by distillation under
reduced pressure and 3nm of water was added to the residue. The mxture

“was t'hen - ext r 46},ed.98wi(s e 2Hi)t 15.050sy1 2H), étmg(b aEn; & (s, drIHQd 605”‘715, am{}ydr ouS- < - - -

“'sodi um sul f at on tr d_s Q- Silli ca calu
-chr omat ograph§7?®| uiﬁ? ?sg‘fdwl éﬁgngt]rﬁ? &th hi\%%‘l'?";% )4/7/5509% Gain
75 Yield 7 t e rr H NI\/RCDCI err err]
1.38Ebr, 2H) %1@0 %bio(%;(h’ IF@’E}?%%EQB T ] 2. §39 (bg 2%—3 [3 4%)(br,
2H), 3.76(s, 3H), EAM(M+I—BI—I}344C§3HQB\T5(BI-|) 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 (MtH),

H
g[ FF\{ ]( 2[ er { ]hgi)%fiex?kﬁ a4 Ey#e%ngar{g&%g” Niﬂﬁhgﬁﬁr'lﬁnﬂlfo)ethyl]-N-methyl}
1-11-(4- lma'z hgc@rbgm?bﬂﬁﬂ(]ﬁiﬂethﬁdﬁhmtyt&nyﬂ}dﬂd -imidade(d 5rghheﬂql]e4>(ﬂa yl )6
1H pyrrole(1l e conpoun repared in Preparation was
di sg)cl)l ved in [?F‘ g‘?’ﬁe‘%’%&ﬁﬁ% de, rzrg 4ng(8 62 nol ) of Sgdl um
- hydri de(60% was added thereto at O[err]C and then the mixture was stirred

for 5 mnutes. - To trze mxtu e was added 63ng(2.2 mmol) of the
- 0.2 mmol of the compound prepared in Preparation 9 was .

dislsoxved in 2y 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
disﬁl_lation under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice with 10py of ethyl
. acetate, dried over anhydrous sodium sulféte, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=
' 90/10, v/v) to obtain 78yg(Yield 71%) of the title 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,
= E), 7.81(d, 1H), 8.01(br, 1H)
'« FAB (M+H) 536, C32H33N§03

Example '5: Synthesis of 3-[N-(2-methokyethyl)-N-methyl]cari)amoyl—4-
o naphthalen-l-yl)—l-[l-naphthalen-l-ylmethyl)—lH-lmldazol-S-ylmethyl] 1H
-pyrrole(S)
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conpound prepared in Preparation 16 and the whole mi xture was stirred at
room tenperature for 2 hours. The sol vent was renoved by distillation
under reducegyg¥opgsigre and 3nl of water was added to the reerkrsnoThe

m xture was then extracted twice with 10m of ethyl acetate, dried over
anhydrous sodium sul fate, concentrated, g@nd subjected to silica gel colum
chromat ography (el uent: dichl oronet hane/ met hanol = 95/5, v/v) to obtain
83ng(Yield 80% of the title corrpound [err]H NI\/R(CDO [err]) [err.] 2.38(br,

2H), 2.72(t, 2H), 2.85-3.15(m 7H), 3.31(br, 3.72(s, 3H)," 3.97(t, 2H) -

I e éﬂm@'&mﬁgﬁé(%epﬁ'éh in” BRHeBatiobH s whs0B(S,

d err]H err] Niiesoltved enrZpf Mf Iﬁnan%&oﬁﬁamﬂpnt%Oéﬁ mmol) of sodium

W Ft i hoxycfsz@@?éh%}pl Yo codedl et i, Padh them e ke (W5 stied
pyrrol e( 20) 6% F&é | ) Ofo tdae ﬁﬁm%sora ARed ¢ r%l%ﬁfr BRAGIHL bPNhe was

di ssolved in | met hyl f or mam de, 26. 4ng(0. 66 of soOdium
hydri de(60% ampmmdeprdphmdeuo Pacprﬁr@mm ]2Caad hwh01ehaumux¢ uwes wtigedtirred

f 5 t t dded 2.2 I f th d
by epar odl i Pite APt | SDHREG 157,65 ABRE ST wolgrot o ek, Jmaped o
 temperature fgufudifthder rdiRed Gréstite 18 B@ﬁ%{edval@e,f g5 hddedll i9pbinder

reduced pressure and 3m  of water was added to the residue. - The m xture
was then ext rmsided twWike mixtrelovas dhereténptactedetuics, vdth etDmpverf &y} dr ous

sodi um sul fat e, entrate d subj.ect ed silic

chr omat ogr aph8Fe f"’g é‘ﬂ?& %ngy RB? WME%OI@“@%%%/%% ng}g%thl n

83ng(Yiel d 784 spicat f&l beu!nﬁa hEGLEdgraphy (eluent: dichloromethane/methanol=
95/5, viv) to obtain 79ypg(Yield 75%) of the title 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 réﬁoved byl =
- distillation under reduced pressure and 3pg of water was added to the
residue. The mixture was then extracted twice with 10pp of ethyl

8 o5(d“éi1i% FAB. 523 (MeH) ..



[err]H NVMR(CDCl [err]) [err] 1.05(br, 2H), 1.70-2.10(br+s, 4H), 2.24(br,
1H), 2.72(t, 2H), 2.89(br; 2H)y, 3.30(br;,-1Hy;3-73(s,-3H); 3. 98(t, 2H)-, -
WO 99/ 28315 _ PCT/ KR98/ 00377 87

4.79 6.76(d, 2H), 6.86(d, 2 7.08(
S 50( “"gﬁ?‘%‘ 74(d 1H) | ‘¢ 80|(_?1I 1H) | ‘S 00(H2:| 1H) F%T@B’m"
Clerr]Herr]Nerr]Jerr] (M Exarrple 2Yk5 Synthesi s of

1-[ 1- (2-fl uoro) phenet hyl - 1Hi i dazol - 5- yI]
met hyl - 3-[ N- ( 2- met hoxyet hyl ) - N- net hyl ].car banoyl - 4- (napht hal en-1-yl) -

1H- pyrrol e( 2ddetfi&nytied dverminhydrons Mdimmmmlfatd: mospEteted, randr sytected on 6 was -

yar 1 el 6090 onadicagel coRBL B AOEaRhY AT, AR ENE- AR DAL st rred
for 5 mnut e%r ebargomtm %k (qug!gmz]@qp%g thd HileZecinpaiRla) of the conpound

prepared in tron 17 ant®the ole mxture was stirred at room
t enperature for -2 HONMR(CDC&B& | 238(ba2H),.eBodtdbr, bgHY $X.30(bnt i285, under

vae Then” et s UbRe A T BB GhAYET RSO0 R PRI, iy s
sodi um sul fa%]ﬁ mgnt ed,zsa-ng4@gjﬁg ec;} gggd’su ca79¢l7. eQhi M)

chromat ogr aphy”’(el'uent : di chl or orre ne/’fret handl = 95/ 5, v/v) to obtain
78ng(Yiel d ﬂ%(dofIH)hé’ 93(d) dlonpound. [err]H NVR(CDO [err]) [err]

7t Sﬁﬁgf 2§|)H) 6271 gtg %ﬁ) S%QBM@T;@% 359(7) izz%rgn( m4H)7H)7.411§?3r;1(t’1§|)k?’
7.30-7.65(m 4H), 7.73(d, 1H), 7.80(d, “1H), 8.05(d, 1H
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) 3 ‘1.07(br, 2H), L77%(d, 2H), 1.85(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



FAB 511 (MtH), Cerr]Herr]Nerr]Jerr]F (M Exarrple 22 Synthe5|s of
1-[1-(2-fF uoro)phenet hyl - 1H i-mdazolt=5=yl ] -

met hyl - 3- 14- et hyl pi perazi n- 1-yl | car bonyl - 4( napht hal en- 1-y]) - 1H

pyrrol e(22) &t»®p8318 nmol ) of the corrpound prepared i n PrePararRoend’ was
WD 99/ 28315 PCT/ KR98/ 00377 88
di ssolved in 2m of di methyformani de, 2&14ng(0.66 mvl) of sodium

hydri de(60% was added thereto at O[err]C and t hen the mxture was stirred
for 5 m nutes. To th m Xt ure ed 61ny |.) .of the conpound

d
- -prepared in- f %Pﬁt |8(3n yoihesis t“iﬁe E “‘rﬁt%’ﬂﬁe&" E‘merlkéﬂ&%m?ﬂoh y
Feduced pr ossolSBA G istylptasy R AbERS HRABRH- R ndiShale 2 S TOE

was then ext r-@@’i‘ﬂﬂeﬂ&)\n ce with 10m of ethyl acetate, dr| ed over anhydrous

sodium sul fate, concentrated, and subjected to silica gel colum
chromat.ography (eluent: di chI or onet hane/ met hanol = 95/ 5, v/v) to obtain -

78ng(Yield 759 f ' ;

1 08(br . 2Hy . 1. 708 SRR RIS ) Sopigiuhd BBl Ey pRpaigonE s
2H), 4.05(t;  dkfolved 9B (2py 204) ditethglfdrmarhide, &@Qﬂg(o 66H)nmtﬂ) o6f K‘.odﬁ(nmq 2H)
7.10(d, 2 7 7 50 4 7.82

8. OOEd 1|I:I)D F}K@Q@OM égflr?lﬁ[e V\S}% ?‘T’\l]ﬁg% ﬁBF% was S%‘}Eahem s
of 1-[1-(2- CW er9) ﬁﬂﬁﬁ g4 hyl Bd+ha ﬂﬁa&‘ﬁe aﬂé’é ]added 50me(2.2 mmol of the

met hyl - 3- [N—( oxyet hyl ) - N- net hyl ] car banmoy r{ngpht hal en 1-yl)-

~ 1H pyrrol g( za)ompound prepared in Preparation 3 and the Whole mixture was stirred

at room temperature for 3 hours.  The ~solvent was removed by
- distillation under reduced pressure and 3m€ 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),

o 3.02(br, 3H), 3.09(br, ZH), 3.32(br, 2H), 4.71(d, 2H), 4.92(d, 2H), 5.12(q,

1H), 6.59(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, C3'1H32N40'2

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

62mg(0 2 mmol) of the compound prepared in Preparaﬁon 7 was

. dissolved in 2y of dlmethylformamde 26. 4mg(0 66 mmol) of sodium
~ hydride(60%) was added thereto at (_)_"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



62ng(0.2 nmmol ) of the conpound prepared in Preparation 6 was dissolved in
--2m--of di methyl f-ormam de, 26.4ng(0. 66 mmol) of sodium hydri de(60% was
added thereto at O[err]C and then the m xture was stirred for 5 m nutes.

" To the m xture added 64ng(2.2 nmmol) of the conpound p,
Preparationvi%gg\ﬁ%st he whole m xture was stirred at room ?gﬁrr%‘g?%ture for 3

hours. - The solvent was renmpved by di $7T2I |l ati on under reduced pressure and
3m of water was added to the residue. “The m xture was then extracted
twice with 10m of ethyl acetate, dried over anhydrous sodi um sul fate,

. -coneent r at edgisangtciu kpdert- ediv:ced Spressute gald 8gb usi velsrowat Ogida:ﬂh;c (tht uent :
- di €hl or onet hane/ net hanol = WD 99/ 28315

PCT/ KRO8/ 003®3idge. 951ke Wﬁt Faspitheth eptragied é‘r"%ff"?f%h okOmghoft pthyd

5°0B%5" S by %ﬁ@*z‘*@#&%‘%@fg FRpcengishs i giffeisd, |
7.-00- 7. 20( m tof ielica gBDcBhﬁﬁk( mhr&hmo B9 ( (bluchit) dichl@efmthanbimetiardbt d, 1H)

FAB 527 (Mt 4: Synth f
1|1 f23c%20§gffﬁ6%\§”] AR é@gﬁé’/i/:"f el P e Synthesis o
ne nme | cay a - -
pyrrgl e(24) 62ng{01q2 I:mek) ?o@rrgo 3Eiﬁ.}yﬂrepar ed i}lﬁﬁlP::e équsit | on> 8 was
ﬁl Zsoldv(egol/(;ﬁz p{bro2H)j mm&@t,l lel),rrmﬁﬁdd; 1H§. éﬂg(cp H&) {rﬁﬁ%d, oIH)soTIOL(m, y |

ride % _was stirre
f)c/)r 5 m nut e3H) 79‘%51 hethi 3t2(.h( wa s aébgdi _ (%?’9’ nﬁég}%é&nbhmonpouhd
prepared in Prgparg) 07”78](3, any vRe@hae gho@ungnwas stirred ' -

| FAB (M+H) 491, C3iHaNsO,

| 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 dime&ljrlfonnamid_e, 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),
v 5.14q, 1H), 6.60(d, 1H), 701(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)



at room tenperature for 2 hours. The sol vent was renoved by
“distillation under reduced pressure and 3m of water was added to the
residue.. The mxture was then extracted twice with 10m of ethyl
acetate, dri qgoQyms;sanhydr ous sodi um sul fate, concentrat ed, paigrdambizect ed
to silica gel colum chromat ography (eluent: dichl oronethane/ nethanol =
95/5, v/v) to obtain 84ng(Yield 78% of #he title conpound. [err]H :
NVR(CDCl [err]) [err] 1. 04(br 1H), 1.70-2.10(br+s, 5H), 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); 7.09(m "3H), FABMHEMS047 CagHaNsB(m 6H), 7.75(d, 1H), 7.81(d, 1H),
8.01(d, 1H) FAB 538 (M+H) , C[err]H[err]N[err]OCI (M Exanple 25: SyntheS|s
of 1-11-(3-chl oro)phenet hyl - 1Hi nmi dazol - 5- yl ] L
et hyl - 3- [ N- ( 2xaRipho Xt Syl thedis axt EHBXY by )t

1H pyrrol e(25) WO 99/%315 ;{M-eam@ Eﬂ&!)(ﬂaﬁ Egﬂjajm%h t

PCT/ KR8/ 0037171—9(6)6@ r@eﬁrﬂbml))lﬂfmxﬁ@mmﬂwwe@aphﬂmlm-Pﬁé}abﬂat ion 6
was di ssol ved |nr iegiépgf di met hyl f or mam de, 26.4ng(0.66 mmol) of sodi um
hydri de(60% A thereto at O[err]C and then the mixture was stirred
for .5 m nutes. To the mi.xture was added 64ng(2.2 mmol ) of the conpound

prepared I n Prepar%tlog) 19 and the whole mixture was_ stirred at room
temperature for 2 Réme®2 mmeb &b thenfompamdcprspadhin Freparation ifoavasnder

- reduced press f ﬁ” ?P% 1@ t resi h ture

was t hen extrggg%ggfwﬁc”g”@n 5{ %h g'63 n(ijrd‘gl)overgoétirﬁ]E ydr ous
sodi um sul f at bydnde(@056}) Medddadnd:lemtbj actl@i 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 column 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,

. IH) 659(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, C3HasNiO;

. 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



to silica gel columm chromat ography (el uent: dichloronethane/ net hanol

95/5, v/v) to obtain 80ng(Yield 76% - of "t he title conpound.-{ert}iH-
NVR(CDO [err]) [err] 2.37(br, 2H), 2:71(m 3H), 2.90-3.20(m 6H), 3. 30(br
1H), 3. 99(t,wgljl, 86(s, 2H), 6.69(d, 1H), 6.81(d, 1H), 7%8,0 7:05-
7.20(m 5H), 7. 30 7 50(m 4H), 7.74(d, 1H), 7.81(d, 1H), SP (d, H) FAB
527 (MtH), - err]JHerr]Nerr]Jerr]d ( Exanpl e 26: Synt hesi s of

1-[1- (3-chl oro) phenet hyl - 1Hi mi dazol -5-y1] -

met hyl - 3- [ 4- net hyl pi perazi n- 1-yl ] car bonyl - 4(napht hal en-1-yl ) - 1H

pyrrol e(26)  Gempétnd® prepurgd dh Rﬂapamnomo@rndzdpmp&flﬁ@b inixtire pakatskieed8 vas -
~dissolved in 2m of dinethy Ifgr ' “26. Aﬁe(o 66-mmol ) of sodium - - -
hydri de(60%) 2a® Y dEFPRFENE IOt 0[ -._ﬂc a

f.or 5 m nut egisiliatid dulder %dﬁc‘éﬂe 0 e Q‘?”Ef Zvcdrer TS a&%:dt g ,&erpound

prepared in Preparation 19 and t ure was stirre
t enper at ur e fasidu@. holhe. mixfiitee m vthem euamctﬁrrrtwmt byitleli 5044 | aft |etHylunder

reduced pressure a er dde to the residue. The mxture was | '
then extract BEFEG; @Ee&n ?‘f‘?’l"é‘\r&? e§ Efgii%e and subjected .

- PCT/ KR98/ 003¢y sflicad et %mmﬁréhﬁém%gfapﬁg é’lﬁfiﬂs cﬁ&gr Sificitin apﬁnm(oel uent -

concentrated, and subjected to sil
di chl or omet h8§/é/ rvéY)hmlobtauQ%ﬁg(Wﬂd) 73%) aifit the rtitkS ogfiyowidd 799 of the title

Shy. 2 6ot 2y, 3 OPRDCHY oo BBl iy 2 Hen P02 Sedra D) 23,
6.70(d, 1H),3.29(br, 2H), 4.64(d, IH) 4.95(d, 1H), 5.14(q, 1H), 6.62(d, 1H), 7.01(d,
2H), 7.04(s, 1H), 7.20(s, 1H), 7.23-736(m, S5H), 7.39-7.50(m, 3H),
7.76(s, 1ED, 7.78(d, 1ED), 7.84(3, 1ED, 8.00(4 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 2pg of dimethylformamide, 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),

t?féﬁe”fthé*’% Temoredadystirrs ed



6.79(d, 1H), 6.98(s, 1H), 7.05-7.21(m 3H), 7.30-7.50(m 6H), 7.74(d, 1H),
7.82(d, 1H), 7.99(d, 1H) FAB 538 (M:Hy; -ClerrlHerriNerr]0d - (M Exanple
27: -Synt hesis of 3-[N (2-nethoxyethyl)-N-nethyl]carbanoyl - 4-

(napht hal en-weydassis [ 1- (3- phenyl ) propyl - 1Hi mi_dazol - 5- yl | neCtigReswes?7
pyrrol-e(27) 62ng(0.2 mmol) of the conpound prepared in Preparation 6 was

di ssolved in 2m of dinmethyl formam de, &6.4ng(0.66 nmol ) of sodi um

hydri de(60% was added thereto at O[err]C and then the m xture was stirred

f 5 t t dd (2 f th d
p(r):apar ;ndnfneg’ﬂéﬁhr &Hb.or? Gégld; )bh'éobsxﬁﬁ’g %sa g‘?(é, \ré’g ‘sf- 2%?7(?&:?(5’& e@%orrpo.un. e

‘tenperature _ - s | Sglp by distillation under
reduced presz /381131’ 9% agz g ggﬂ’)t__e._r_esﬂi_du_e._' The mi xture

was then extract ed?AIB/\n(kﬁ-H\) 1564,10)351-1331\!5@ ethyl acetate, dried over anhydr ous

sodi um sul fate, concentrated, and subjected to silica gel colum
chromat ography (el uent: di chI or onet hane/ net hanol = 95/5, v/v) to obtain

76ng(VYield 789 tzhe - I
(o1 oy 5 SRS RS IR G,
4.03(t, 2H), :ﬁ;phznﬂenaksd,)-leglsa(imnemy))-m-neﬂdfzut&éyhndshgl} m-ayrrmesz( m "3H) ..
7.66(d, 1H), 7.72(d, 1H), 7.89(d, 1H), 8.06(br, 1IH FAB 507 (M-H),
C[err]H[err]N[“érr]CIerr] (M- - WD 99/28315
PCT/ KR98/ 00377 92 Exanple 28: Synt hesis of
3- [ 4- et hyl pi perazi n- 'l-Q/I ] car bonyl - ' -
_ 62p(0.2 mmol) of "the compound prepared in Preparation 6 was
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 howrs. 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) s 238(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, Cs31HsN4O2

~ 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



napht hal en- l-yl )-1- [ 1-(3- phenyl ) propyl -1Hi m dazol - 5-yl ] met hyl -
pyrrole(28)762ny(0. 2 mml') of the conpound prepared in Preparation 8 was
di ssolved in 2m of dinmethylformam de, 26.4ng(0.66 mmol) of sodium

hydri-de('60% weps@geed thereto at O[err] C and then the nixj, &W Stirred
ec

for 5 m nutes. To the m xture was added 62ng(2.2 mmol) onpound
prepared in Preparation 20 and the whol ggm xture was stirred at room -
tenperature for 2 hours. The sol vent was renoved by distillation under

reduced pressure and 3m of water was added to the residue. The mixture
was then ext r!adnéd(w%)cwawadﬁedcthtretoofat épyind demathe, ndxmwl vmemrmﬂﬂydrous

“sodi um sul fate, goncentrate subjected to,sjlica col.um

_chr omat ogr apH9T (21 TERIECS. g c# % ‘?TE‘PH&H’@/ ﬁ@ﬁh &iﬂd— SQEE@ \FPWDL ®foBtai n
77ny(Yield 7%&11 bnd éx*e&emcl’%gﬂ% J]

1.01(br, 2H), 2%’0 2h%1 s+br +m 2 30( élili)l\@( © %vﬁ% %legfs(br
2H), 3. 30( br ,at2[yom 3 texgperatupg) fors. 3)0h®.}ISZFD Th6 EBIvem Iwhs zknﬂﬁfebl M(m 8H),

i L Sk o b b o o o ™

3-[N (2-net hQ&Si@&éW' JEHY- Bkt | %8 beRRY lexttacted twice with 10 of]‘ ethyl
(napht hal en-1-yl)-1-[ 1- (napht hal en- 2-yl ) met hyl - 1I—|-|mdazoI"% ]ma¥h|-

1H pyrrol e(29)=efe1zng\md20mm}hxdmu5heo mmpeulfate,pcmmnwednaﬁ& es;uhjeateldon 6 was
di ssolved in mmde 64,m mol ) of s

hydri de(60% & kg, o Rl SRS GRS | S e e e ed for S
m nut es. B5/3, hev d&ﬂmﬁn“ﬂﬁg RU 8698)042the Hmpbb buhdle conmpound
prepared in Prepar,a{nfon 21 an ﬁ% whol € m xture vvars@stl?red

NMR(CDCls) ¢ 228(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), 6.9%(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(4, 1H)

FAB (M+H) 491, C3H3N4O;

Example 16: Synthesis of 3-(4-methylpiperazin-1-yl)carbonyl-4-
(naphthalen-l—yl)—l-[1-(phenethyl)-1H-xmxdazol-s-ylmethyl)- 1H-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 10,1',2 of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
‘to silica gel- columr_l chromatography (elﬁent: dichloromethane/methanol=
- 90/10, v/v)-to obtain 75pg(Vield 75%) of the title compound.
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-at-“room~ tenperature for 2 hours. The solvent was renpved by distillation
under reduced pressure and 3nml of water was added to the residue. The

m xture was {(HRpRagsracted twice with 10n .- of ethyl acet apemxswvisdrover
anhydrous sodium sul fate, concentrated, and subjected to silica gel colum
chromat ography (eluent: dichl oronet hane/wet hanol = 95/5, v/v) to obtain
85ng(Yield 80% of the title corrpound [err]H NI\/R(CDCI[err]) [err]

2. 36(br, 2H) 2. 722br 1 98( br, 3. 02& 3. 31(br, 1I—P

-3: 73( br-- 5. 1008, NM# C@Ck)r(& IzQé)(br 6215)3(}3, O-MOM 2H),52.0%g) |35, 08( d,

BT EE Mol o ARGy b0

Synt hesi s of 21 B- | 7e20a7.5641,- WH)Car 18(ay |11, 7.83(d, 1H), 8.00(d,
(napht hal en- 1- &B) 1 [ thal en-2-yl)nmethyl - 1H i m dazol -5-yl ] net hyl -

1H pyrrol e(30} 2ny( 0. 2 mml) of the conpound prepared in Preparation 8 was

di ssolved in 2m Ofd’é%@ﬁ{ I r??r’%l([; 6. 4ng(0. 66 mmol ) of sodium

hydri de(60% was added 0’a C and then the ni xture was stirred
for 5 mnutes. - .To the- mxture was added 65mg(2.2 nmmol ) of the conmpound
prepared in Preparatlon 21 and the whole mixture was stirred at room

tenperature fBrepara@en siS: Syntheds veht IZumetharyiohensthyl-Swchioramethylonder
reduced pr essggqggggzoqphﬂ}?%mﬁﬁgrms added to the residue. The mxture

was then extr W ce W of. ethyl acetate, dried over anhydrous
sodi um sul fate, concentrated, and subjected to si lica gel colum

' gzﬁrg??(f glgglaggi//6 &el uent eﬂ}%lglgf hEBOEIES Hgy rret h f—I—;?xz?degzol\e// v) to obtain

The title compound was obtamed in a yield of 65% according to
the same procedure as Preparation 1-1) except that _dihydroxydcetone
dimer and 2-methoxyphenethy1amine were used as starting materials.

'H NMR(CDCl) § 3.03(t, 2H), 3.75(s, 3H) 4.16(t, 2H), 447(s
2H), 4.75(s, 1H), 674(5, 1H), 6.75-7.00(m, 3H), 7.13-7.30(m, IH)

FAB 233 (M+H), Ci3HiN20:(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.



[err]’H NVR(CDCl [err]) ['err] 0.98(br, 2H), 1.70-2. 00(s+br 5H), 2.8 1(br,

2H), 3.37 (br, 1H), 4.88(s, 2H), 5.10(s, 2H); 6.57(s, ‘1H); 7. 02(s;" ) e

7.08(d, 1H), 7.16(d, 1H), 7.21(s, 1H), 7.34-7.52(m 7H), 7.60(s, 1H) s}

. 99/ 28315 0728 PCT/ % ?@? _
7.70-7.83(m 4%’ 371 97(d, 1H) FAB 540(MH—|) C[err]H[err]N[err Exarrple

31: Synthesis of 3-[N-(2-nethoxyethyl)- %ret hyl ] car banoyl -

(napht hal en-1-yl)-1-{1-[2- (napht hal en-1-yl)ethyl]-1Him dazol 5-yl } met hyl

-1H pyrrol e(31) 62rrg(0 2 mmol ) of the conpound prepared in Preparation 6

was di ssol ved i'n 2riH dRME(ERChHY "@or’z[ﬂlft,dEH) 2368&99(31;1)&& m@lt PHOS - 43848, ;JIm”ed
hydri de(609 a n m xture -was ‘s e
fgrrlt') (ran(nut/()es%,la'13 g%gﬁghgf i?ﬂseﬂkﬁ %agtr?k‘gd%n{}ég )|)..of the conpound
prepared i n Prepar gidmn 733 %dmhgmmg{m)zgwture was stirred-at room

tenperature for 2 hours: e Solvent was fenoved by distillation under
reduced presslife)ah-Brthafy)phenethyhdschinidemethyd 1 Humidesilel bydrochlvidei xt ur e

was then extracted with 10m of .ethyl . aceta g@ d ove anhydrous
sodi um sul fate, co nﬁ&%tcé’ﬂlpogﬂ W08 ha s)”ledgé’f l’/ec*EW g to

h t h e / ;graf

(7:7:113?30 Ce)lg(r:lagl%e( gélﬂt@hrﬁgoct:lt eagcrjpﬁgﬁz‘r%gaﬁ[grg? hﬁﬂ%ll\/gwg%I%Ferr(‘lllglm‘%err Ln; 34(br,
2H), 2.68(br, Pn_dﬁ)araugnSDﬁ—s) 20( The Fipducs. wtqbtangd vaas2@iréntly Abdd i . the(t,

- 2H), 4.45(s, 6. 3( 97(m 2H) 7.21-7.52(m

10H), 7.72(d, ni ) reacst “?‘hﬁgemmﬁﬁﬁ%‘ms 01(d, 1H

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



FAB 543 (MrH), C[err]H[err]N[err]qerr] (M Exarrple 32 Synthe5|s of
3-[ 4- net hyl pi perazi n-1-yl'| carbonyl-- : e -
(napht ha) en-1-yl)-1-{1-[ 2- (napht hal en 1-y|)ethy|]-1l—|-|m'dazol 5- yl}nethyl

-1H pyrrol e( ) 9o2gsg(0. 2 nmmol ) of the conpound prepared in peyEIsAETON 8
was di ssolved in 2m of dinethylfornmam de, 26.4ng(0.66 mml) of sodium
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hydri de(60% was added thereto at’ O[err]C and then the mxture was stirred
for 5 m nutes. To the m xture_was added 68ng(2.2 nmol )_ of the corrpound

prepared i n FH8pARBE| GFP*EQL‘;EndlSt Ili"éﬁmﬁé'#o@ ikt uﬁ‘f"é“}?hsthéﬁl YAFOSYECEHh

tenperature f u ‘;0%3 ation under - -
reduced press{i};neegaﬁr:‘:1 %morgg 3711 a egsg Etg‘tgrﬁgm}%&{ﬁ "The m xture.
was then extract edIIEWWRQCDI@bT)Or@ @‘13{t,h)ﬁH)acel34(tﬁ', tH),ed. mIGQ’c, aa)dr ous

sodlumsulfate con ntr ted, _an ] tedto silica gel col
chr onmat ogr.ap &(%hnbr}so%@?@a %ﬁ@ﬂmﬁﬂé 7\29@ iﬂ) obt ai n.

83 Yield 759 f NI\/RCDCI 1.01(br,
2H)m;g(1I 70-2 og% b?+sh¥|—4?wz(%g?gpé%%®lw( ( EGZB](G[GEH 4. 1&;({,
§H)2 . 471 gggrsn g_:gz) quéghm:o)phﬂn?eﬂgfléﬂééhsipro&%hylilsbﬁllﬁzxcﬂazﬂdz hydrolifibride 1H) ,
Clerr]H err] N err] ﬁ(‘i‘ﬁ &_D ‘ﬁ%q@és’rns ao?r’lAFf)1 oF g2 according to

1-[1-(4-bro Jﬁgé I

met hyl - 3- [ N-( %ﬁé yet hyl)% *:‘iéfhkaﬁ %/aﬂr' sine_ fhe sompend o pffedf)

1H pyrrol e( 331)reparatlon 18-1) The product thus obtamed 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),
437(s, 2H), 6.74(s, 1H), 6.85(m, 1H), 6.98(s, 1H), 7.10m, 3H)
FAB 237 (M+H), CoHisN:OCIM) |
- 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 |



62mg( 0.2 nmol ) of . the conpound prepared in Preparation 6 was dissolved in
2ml- - -of--di-met-hyt-f or mam-de;-26.4ng( 0. 66 mmol) of sodi um hydri de(60% was
added thereto at O[err]C and then the m xture was stirred for 5 m nutes.

To t'he m xt ur dded 74ng(2.2 mmol) of the conpound prf‘(ﬁ?kfﬁmb:% -
Preparati on ‘Z?%ﬁ%lflhe whol e m xture was stirred at room tenperature for 2
hour s. The sol vent was renoved by di Sr&i}l'l ation under reduced pressure and

3m of water was added to the residue. he m xture was then extracted
twice with 10m of ethyl acetate, dried over anhydrous sodium sulfate,

-concent-rat ed,20and 19.BteA: ygpk l.sfnyamygemmmﬂmdﬁim@rmt ography (el uent:
di cht oromet-hane/ net’ hanol 9575, vl/v) to obéa,l n 88@(\? eld 779 _of the title
comound. .. - WO 99Tkl ccmpound ‘was obtained m a yie 73% according to

PCT/ KRO8/ 00377_ 9 r 3860r . 2
2.90-3.23(m t’;"H) ?‘“é @JFEEM?H%[Q@%{F@“Q 'e‘) %X‘%g? &BE r@i‘wg“’é‘é?%z‘%m
g gggg ?IZI)D Iéﬁrg@g(?ﬂd(? °ny"lpr2’§ylinﬁﬁ?é] v Werd I'&)sed Ea kﬁrﬁn% Ihiterials 80( d, 1|—|)4
r e er r
Synthesis of 1- [1-'1 M‘\%&%et& iﬂ-&&n c?-éli)el 351%»]2%! 3t Sﬂi
. met hyl - 3-[ 4- e hgkgn-1-yl)-1Hpyrrol
e(34§/ 62%(0@%% ofég %]053% preﬁa?gé??g&g} ratlgn)S vvagy
dissolved in 2m ofABI n2IhyM+dD)NCndgN2Q6(My( 0. 66 rrm)l) of sodi um :
hydride(60% was add reto n n the re wag stirred for 5
m nut es. 79- zhé-(afef’ixea{’]ﬁmﬁgl-g-&la@ao ﬁ%ﬁ{‘gﬁﬂﬁﬁ?ﬁpr EY erloBgfmound
prepared in Prepargid qftie?dompSurd) vall\GBtfined %h Y §iel@SofS 9194 Gbording to
the same procednre as Prepara:txon 1-2) using the compound prepared in
Preparation 20-1). The product thus obtained 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—



at room tenperature for 2 hours. The sol vent was renoved by distillation
—tnder--reduced pressure and 3nl of water was added to the residue. The '
m xture was then extracted twice with 10m" of ethyl acetate, dried over
anhydr ous SQghYipssaul fate, concentrated, and subjected to gdpkrenget colum
chr ormat ogr aphy ?}Fuent di chl or onet hane/ nmet hanol = 95/5, v/v) to obtain
82ng(Yield 7099 of the title conpound.gferr]H NVR(CDCl [err]) [err] 1.04(br,
2H), 1.80-2.00(br+s, 4H), 2.48(br, 1H), 2.66 (t, 2H), 2.90(br, 2H),

3.31(br, 1H), 2.96(t, 2H), 4.88(s, 2H), 6.70(s, 1H), 6.82(d, 2H), 7.10(d,
~2H), 7+ 25~ 7cﬁﬁ(rmnewl-lﬂ-xmaolelH)zdrﬂcM@('de 1H), 8.01(d, 1H) FAB 582( M+H) ,
~Cerr]Herr]Nerr]@r (M Exanple 35: Synthesis of

C1-11- (4f|uoro)phenethy| 1H i-m. dazol - 5-yl ] '

met-hyl - - sl 4 n-1- yI)

ooty oI e ( Uﬁ?t[’g\gqxgl} Xibﬁ 1%156%&3*7]? sl bamsthy] imﬂm&aaiee

PCT/ KR98/ 00377 97rlfe2mg(e0ccﬂnpnmﬂ)was abtained ip cyieldrefp 48%d ateordingpter at i on 6

dissolved in 2n of t hyl f m de,.. 26. 40940, 6 { sod
el | (o Q0vFbGo I RERCe e oty EIPSBRRN | & n BroeRbotieh R eVESRRE ot {1 ed
for S5-m nut @ner and (ubpkth ﬂbﬂllé}l)%thﬁﬂ&nﬁﬁd%rém 8s 3R Jm#tbridlie conpound

prepared in Prep ratlon 24 and thée whole mxture was stirred at room

temperature for 2HhANMR(CDCHe §s3-44(tt 2Ws 42360\, b438(ss t2H) .78, under
was then” extrord Bl Gizh 15t ERETIRE LBl R Gidr TEhnyr ous
sodi um sul fq@-ﬁ;{d,cgmemtgg@é,eg{) and subj ect ed
| FAB 253 (M+H), CigHiN:0 (M)
22—2)lb[z-(Naphthﬂen-l-yl)sthyl]-S-chl'oromethyl-IH—imidazole
hydrochiqﬁde _
The title compound was obtained in a yield of 87% according to
. the same procedure as Preparation 1-2) using the compound prepared in

Preparation 22-1).  The product thus obtained was directly used in the
~ next reaction without purification.

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

.. -imidazole hydrochloride

.23-1) 1-(4-Brdmo)phenethyl»S-hydroxymethyl-l'H-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(CDChk) § 2.94(i.2H), 3.76(br, 1H), 4.11 (t 2H),
- 4.37(s; 2H), 6.74(s,  1H), 6.85(d, _2H_), 6.8_4(&,; 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



to silica gel col um chromat ogr aphy (el uent: dichl or omet hane/ met hanol =
95/5, v/iv) to obtain 77ng(Yield 76% of the title conpound. [err]H -

NNR( CDC [err]) [err] 2.34(br, 3H), 2.70(t, 2H), 2.90-3.20(br, 6H), 3. 3(-)(.br

3. 96(t s86(s, 1H), 6.68(d, 1H), 6.90(m 4H),
7 09(5 %@8 52(m 5H). 7.73(d, 1H). 8.05(d, 1H) FAﬁgi/ﬁ*’?’%
C[err]H[err]N[err]CIerr]F(M Exanpl e ,  Synt hesi s of
1-[1- (4-fl uoro) phenet hyl - 1Hi m dazol - 53%]
met hyl - 3-[ 4- met hyl pi per azi n-1-yl ] car bonyl - 4- (napht hal en-1-yl ) - 1H
pyrrol e(36) GRngéde &)mmdu):e cat Pieparation oLyl &E@Dﬁiﬁdompoﬁﬁ&ﬁﬁéﬁp@@ne' was-
~dissolved in 2n1 of d {l_gr mam_ de; - 26 4mg( 0, 66 -mol) - of -sodium- - -
hydri de(60% V%‘“&’&Be ere

for 5 mnut egext readtiod t@ﬁth%hf‘“ Le. g@o\?\}nadded 60mg(2. 2 nml ) of -t he conmpound
prepared in Preparation 24 and ole mxture was stirred at room

tenperature for 2 hours. The soI vent was renoved by distillation under
reduced presgure and 3gl o ter was. ed to the residue. The m xture
was t hen ext?&?ﬁaé'apf’w ?é véX'ﬁg‘ﬁﬁd :’,\@fl‘@?‘ projphengthyl-3rehloyomethylbfhy dr ous -
sodi um sul fai,ﬁ"dgmgqp,m.@aﬂgnd@nd subjected to silica gel colum

chr omat ogr aphy (el uen di chl or onet hane/ net hanol = -~ WD 99/ 28315

PCT/ KR98/ 00377 98 95/5, v/v) to obtain 78ng(Yield 75% of the title

d. 1. 1.70-2.00(br+s, 4H),
gogg?gp 1H)£‘£‘]zﬁ|7’0wﬁ‘%ﬂ ﬁ%‘é r&éﬁm‘gy PFF 3.88(t, (2rH)S K
4.87(s, 2H), 6.69(he ddd coﬁpgﬁﬁdnwéb"%btaﬁxeaom ﬁEi)d of - 7%% rHcc@r'd}ng to

7.35-7.50(m 3H),
the same procedure as Preparation 1-1) except that dlhydroxyacetone

dimer and 4-ﬂuorophenethy1annne were used a5 ‘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-1H
-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) '

e oty thpe obiamed avest Aedtiyx used MetBe st irr ed.‘_"._ L'



7.74(d, 1H), 7.82(d, 1H), 8.00(d, 1H) FAB 522( MtH), C[err]H[err]N[err]F (M '
Exanpl e 37: Synthesis of 3-[N-(2-net hoxyet hyl') = Ns met-hyt }-car banoyl =l =
[ 1- (4- et hyl ) phenet hyl - 1H-i mi dazol - 5-yl ] net hyl - 4- (napht hal en- 1-yl) - 1H-
_pyrrol e(37) &ow@s12 ol ) of the conpound prepared in PremoratrmsnsB7 was’
"dissolved in 2m of dinethylformamde, 26.4ng(0.66 mmol) of sodium

hydri de(60% was added thereto at O[err8XL and then the m xture was stirred
for 5 m nutes. To the m xture was added 60ng(2 2 mmol ) of the conpound

prepared in Pre and _t re was stirred at room

t enper at ur e ?6723211q‘§5§2%fh3%§53 @thé’{;g%m’%& YFé idaznje divdradhiendeon under - -
reduced pressure #1%5 U nmxture:- - -
was 't hen extract egngvm.ce W t gnr . ace%b? %?%da%c\?eéﬁ no);drous o

sodi um sul f atle; smaqamce:thlrecks amnbpet-t?gdxmmg ghd |o©m;@ahd corepsred in
chr omat ogr ap 95/5, v/v) to oht ai n

78my( i el d S%P(ﬂﬁﬂuenéitlg{ gglir;g&han nre‘%h%?!gkmf@f isd Inefhe]

2.02(br, 1 H. 2.70(br, 1H), 2.75(t, 2H),
2 95(3r20(rnbne ?e%%é%nl(%@hwgp%%%m 2H) ; : r77(sH-)2_H), 6.(67(3, 1H) |

6.85(d, 2H), 7.06(m 4H), 725750(m "5H), 774(d 1H), 7.81(d, 1H),

gygz I(’lgSI i Hz)f ?E?%gzlﬂg%ﬁlyqsﬁfﬁé% t%@rf k&ﬁ?f oF r%ﬂr&‘:ﬁxmmefh}'i'iﬁ

Goiopary MR carbony R A
26-1) 1-(4—Chloro)pheneﬂ1yl-5-hydroxymethyl— 1H-imidazole _

. The title compound. was obtained m & yield of 73% according to
the same procedure as Preparaﬁbn 1-1) except that dihydrcikyacetone
dimer and 4-chlorophenethylamine were wsed 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,



pyrrol e(38) 62ng(0.2 mml) of the conpound prepared in Preparation 8 was
di'ssol ved i n-2nm-of--di methyl-f-or man-de, - 26. 4ng(0. 66 nmmol ) of sodi um

hydri de(60% - was added thereto at- O[err]C and then the m xture was stirred
for 5 mhutesg,. - the m xture was added 60ngy(2.2 mmol) h ound
prepared in %FEngi?ion 25 and the whol e m xture was stirrg%WEFEW§%ﬁP
tenperature for 3 hours. The sol vent renmoved by distillation under
reduced pressure and 3nml of water was added to the residue. The m xture
was then extracted twice with 10m = of ethyl acetate, dried over anhydrous
- sodi um sulf at qaecorlcged;t 1H]J, ew24@n¢H>) m@qheeﬁﬁ)? 7551(5; C?ng’r 76% UBR)

.‘chroomat ography (el uent: di chl oronet hane/ net hanol 5 5 to obt ain

81ny(Yi el d. 78%. of HAR 1258 Mtk NI (M)H NI\/R(CDCI[err]) [err]

e
7.04-7.23(m AylrocHloRBe7. 60(m 5H), 7.75(d, 1H), 7.82(d, 1H), 8 01(d, 1H)

FAB 518 (M+H), Cerr] H. err]N[erréO (M Exanpl e 390 Synt hesi s of
*1- 1- (4- chl or 0) pherd&entjile RAMAAREd /whs gbiained n o yield of 88% according to

met-hyl - 3-[N (3mel; N | - -( en- 1- |
1H pyrrol e(-39 .e b2y )%Sé Iaf P@%%{éll’%gi Eggﬁég géur}dn %ﬁ’é‘?l on 6
was di ssol vededpax%menoﬁ-d) met Tié fpibdi&m tﬂﬁs o%@alﬂém@ﬁsfiﬁrrm ixsé?lf ifp GHE UM
hydri de( 60% was added thereto O[err]C and then the m xture was stirred

‘for 5 ninuteseXt ICFEHQN, @1 R'fﬁ Cas. added 64ng(2.2 mmol) of the conpound
prepared in Preparation 26 and the whole m xture was stirred -at room
tenperature for 2 hours. The sol vent was renoved by distillation under
reduced pressExamate 13 Sywthesint afr 3vid(2arbtiliyetlyl)sN-methyljcarbamoyl-1

-[f;—(z-m ethexy)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 3y of water was added to the
residue. The mixture was then extractéd 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)



WD 99/ 28315 PCT/ KR98/ 00377 100
Tesi due. " The —m xture-was-then-extracted twice with 10m of ethyl
acetate, dried over anhydrous sodium sulfate, concentrated, and subjected
-to silica gehwealzgsme chromat ography (el uent: dichl or onet hanefrnatobenet =
95/5, v/v) to obtain 74ng(Yield 70%. of the title conpound. [err]H
NVR(CDCl [err]) [err] 2.38(br, 2H), 2.70(%8s 2H), 2.90-3.20(m 7H), 3.30(br,
1H), 3.97(t,2H), 4.88(s, 2H), 6.69(d, 1H), 6.88(d, 2H), 7.04(s, 1H),
7.09(s, 1H), 7.19(d, 1H), 7.24-7.50(m 5H), 7.75(d, 1H), 7.81(d, 1H),

8. 02(d; 1H) FAB 527 (MtH) ,~Clerr]Herr]Nerr]Jerr]d (M Exanple 40:
Synt'hesi s of "1 [ 1-(4- cill. org) pheret hyl 1k i,n] - VI T it 3

et hyl ] - 3- [ 4- njEe’{a%“yﬁg%u ;C)ieﬁr‘ azsﬁ.)r'm’?@%;’)ﬁe] o 1y¢”ﬁ@?ﬁo§m§ﬁ§é@ 1E;fmidgzol-5-
pyrrol e(40) 63iiéthl-Bfdin ethilpiferaeivpotidripgia@aphthAeepaMpiEon 8 was
di ssolved in 2m of dinethylformam de, 26.4ng(0.66 mmol) of sodi um
hydride(60% RYETRl@dEd thereto at O[err]C and then the m xture was stirred
for 5 mnutes.  To the mixture was added 64ng(2.2 mmol) of the conpound
prepared in Preparation 26 and the whole nmixture was stirred at room
temperature for 2 Mug).2 mied) of| thentompeund: ipoepaced yin dPreparation | Hwasmder

reduced pressure and 3n, of er . added tq.the I due,. The mxture was
t hen extract ed"‘ﬁs\%‘@g # t%melﬁﬁ?&'&e-t@%ﬁw. | g?’agé;"lﬂﬂd'g% oD aﬂ?hﬁ B
sodi um sul f at @ydfFasEe) whsdddan dhsrefl 8E1088 A ficni 4R ﬂﬂvfeowgns jred

v/ v |

chr omat ogr aphy ~ (el uent  di chl or onet hane/ met hanol = 95/5, ) to o
84ny(Yield 78%pr ¢f mimtesi t | e Too o untkturke wap HaddWREEREI[ 2 rminpl) efr the

1.08(br, 2H), c%m%%?& ’prgﬂed %ngérgﬁaraggg"ﬁ 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(CDChL) § 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, 26.4pg(0.66 mmol) of sodium

hydride(60%) was added.'thergto' at 0°C and- then the mixture was sﬁrred

for 5 minutes... To the mixture was added 63pg(2.2 mmol) of the



2. 73(t, 2H), 2.93(br, 2H), 3.35(br, 2H), 4.00(t, 2H), 4.90(s, 2H), 6.71(d,

1H), 6.91(d, 2H), 7.13-7.60(m OH), 7.78(d, 1H), 7.82(d, 1H), 8.01(d, 1H -~ -

FAB 538 (l\/HrH) C[err]H[err]N[err]OCI (M - WD 99/28315

PCT/ KRO8/ 003y ﬁs £xanpl e 41: Synthesis of PCT/KR98/00377
3-[N (2- rrethoxyet yl ) - N-net hyl ] car banoyl - 4- o -

(napht hal en-1-yl)-1-{1- [ 2- (napht hal en- 2-g4 ) et hyl ] - 1K i m dazol - 5-yl } met hyl
-1R-pyrrol e(41) 62ng(0.2 nmol) of the corrpound prepared in Preparation 6
was di ssolved in 2m of dinethylformam de,  26. 4ng(0.66 nmol) of sodium

hydri de(60% mpadnﬂequ;iamdeuoPaepaﬂﬁkmdstd&&hm&&rhﬂe(mmwa@aﬁsuﬁe&d for 5

' To th t ddgd ,67ng(2.2 nol) of the-conpound -
B1r gg;(rEZd in P%eptggﬁm éﬁ‘uprf%“\éﬁmi?g fﬁﬁeg F’gqgm xt R esq}%fél sf“{alsr aermgyed obn

temperature fgihflatiiftindder rddifted Ohrésite Wg the ¢ 9 gté({(icat quhgndér R

reduced pressure and 3m, of water was a e mxture
was then ext reesided. t wilbe mixthre] Omds (theretdngltacmdettwme vdth- emnf,gvmf atilyydr ous

ot oor apriEeriRu GRS B b BT kB o conbsRat, FETEEA n

N it k=
Z9grrggglreld 7149 sicat kel tobldnﬁlcdh?ﬂﬁ%ﬂr h9r lgégtg'&%x%n%gah gn ol

: 1H),
4.10(t, 2H), 915/58612") tpHpbtam 6% ! (1)@1?)80"/13) o6 (the t[ﬂd)Afcorﬁpolﬁ(dm 8H) , 7 63(m
1 7.75 3 %48
C[H)err]H[ o e ) GAORMRRL) 85 0¥ b D) B 720 e s 5.156m, 7,

3.31(br, lH) 3.72(s, 3H), 3.97(t, 2H), 4.78(s, 2H), 6.69(d, 1H), 6,77 (4,

2H), 6.85(d, 2H), 7.03(s, 1H), 7.06(s, 1H), 7.24-7.50(m, SH), 7.73(d,

1H), 7.82(d, 1H), 8.05(d, 1H) .

FAB 523 (M+H), CusHNiOs (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),



Example 42: Synthesis of 3-[4-nethyl pi perazin-1-yl]carbonyl-4-

(napht hal en-1-yl)-1-{1- [2 (napht hal en-2-yl ) et hyl ] - 1H i m dazol - 5yl'} net hyt---- -

-1Hpyrrol e(42) 62ng(0.2 nmol) of the conpound prepared in Preparation 8
was di ssol vaglobspgdfd of di met hyl formanm de, 26.4ng(0. 66 nmmopgdr/RkesmOsizUM
hydri de(60% was added thereto at OC and then the mxture was stirred for 5
m nut es. To the m xture was added 67ggp(2.2 mmol) of the WO 99/ 28315
PCT/ KR98/ 00377 102 conpound prepared in Preparation 27 and the whol e

m xture was stirred at room tenperature for 2 hours. The sol vent was

removed by didsTa(sl aHpn 6ftfer tHYuCRAS(E e SE)r eﬁﬁﬁ&Sﬁ}DQf V(e RED, added

cetate, ari dPUT At 2J§<<¥’a§%¢2?§9@a{}§“8€®5@e Bated, and subj ect 20

to silica gel coI Lgrchl‘g yH{Rkoemhndi chl or omet hane/ et hanol = 95/ 5,
v/iv) to obtain 82ng(Yield 4% of t he t|tIe corrpound H NWVR(CDC [err])
[err] 1.05(br, 2H), 1.70-2.°00(s+br, 2.34(br, 2.90 (t, 2H)

3.01(br, 2 3. 3 2 8 " 10 _.
Sy (7 0177 EXAREG y71: T Spyflesil br 3%&?}@&&*@% S hfhusgihot, 0
FAB_554( MtH) , - } 1 f1-vh- :

T hydr '“%‘J%ﬁ‘ O o et shayl W dphth fed’s i)

met hyl --3- [ 4- 'ﬁyrlrﬁ%@lﬁm n- 1-yl ] car bonyl - 4- (napht hal en- 1-yI ) - 1H pyrrol
e(43) -53rrg(0 1 mmol ) of the conpound pr epar ed, |_n_ Exanpl e 20 was

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



di ssolved in 1m of dichl oronethane, 75ng(0.3 mmol) of borontribrom de
-(BBr[err]) was -added thereto, -and-the m xture-was stirred for 3 hours. 1n
of methanol was added to stop the reaction and the solvent was renoved by
distillation under reduced pressure. The resi due was Sch%g;@glo&ﬁ silica
gel col um cKP8HEEBYr aphy (el uent: di chl or onet hane/ net hanol Tv) to
obtain 26ng(Yield 509 of the title co und. [err]H NVR(CDCl [err]) [err]
1.20(br, 2H), 1.80-2.05(br+s, 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), 7.14(d, 1H), 7.23(s, 1H),

T 27(S, dissodt if e 7ei4%et§§ﬁfﬁim§'ﬁ9de 72671'7 68 Hinmof) 8¢ Qodiki -

- 7:93(d; 1H) FA 520(MrH) - ClerrHerr]Oerr] N (‘M W.)99/28315
_PCT/ KR98/ 003 7h dmte(da"/é)owaataddnd ZBGIEKS)&MQTGS tb¢n the mixture was stirred

4- chl oronet hyl - 1- tr|t -1H i dr.ochl e.,28;

4- Hydr oxymet bk - -fnrlﬁl -ll-l-fn%%g 5’!”5”%: fgd%fj 2]‘%fmmol) of the

hydr oxymet hyl édﬁ al ﬁ%ﬂﬁoww;imowaw ounasaieva%olm nﬁxmstMses@frecBOrﬂ of
di et hyl f or mam triethylam ne, and then a solution of

'9.35¢(33.5 masl )rogm ttcmpn@ﬂgrprr@@my banssr i delhien SolveDH| wapf removed by

e or v na gt yRB IR preddIEL 8 3p) | wBel oS odBETe B, 0
recrystalli zegsigpom TheXabRuleo vaisV theh Slaaied! dwidd Wit of t byl

conmpound. mp.: 227-229[err]C 28-2) 4-Chloronethyl-1-trityl-1Hi mdazole
hydr ochl ori deacetate, dried over anhydrous sodium sulfate, concentrated, “and sub_]ected

to silica gel column chromatography (eluent; dlchloromeﬂlane/mcﬂxanol—
95/5, viv) to obtam 78pg(Yield 75%) of the title 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), CxHzNsOF (M)

Example 23: Synthesis o'f 1-[1-(2-chloro)phenethyl-1H-imidazol-5-yi]
“methyl-3-[N-(2-meth oxyethyl)—N—methyl]carbamoyl—-’l—(naphthalen—l -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. sulfate, concentrated, and subjected
to silica gel column chromatography (eluent: dichloromethane/methanol=



1.509(4.41 mol ) of the conpound prepared in Preparation 28-1) was

di ssol'ved i'rn ' 50m of ~chiorof orm 0.94m (13.2 nmol ) of thionyl chloride was

slowy added thereto at O[err]C, and the m xture was stirred at room

t enper at ure tharesBshsurs. The organi ¢ sol vent was renpvedpgnaaosmsnriuced

pressure to give 1.66g(4.20 mmol, Yield 95% of the title conpound, which

was directly used in the next reaction 8w thout purification. Preparation

29: Synthesis of 4-(5-chloronethyl-1Him dazol-1-ylnethyl) benzonitrile

. hydrochl oride_29-1) 4- Acetox met hyl-1-trityl-1H-i m dazole To 10m of
pyri-di ne ‘were %{édé(él")5t0085'f(a¥¥1 mﬁ%ﬁlﬁ 31%9% theribusempeenshr ed i n

‘Preparation 28-1) f cef n r t m xt ure
was stirred .at.room tenpe{@'%u gtbhozl?r5 ?ﬁ%’arg&?gﬁ?’%ﬁ 0 )’vvas _
PCT kk;S?oSS??“‘fﬁmd‘ﬁ”@mt oy Gy, @R, w
ne ue was_di ssolved In 0
et hyl . acet at’ e’ éé% %&é’rm%’hm?ﬁ?&ldgﬁl 7639% &é& §0§6¥d|% chl ori de sol ution.
The organi c sol vengasgs 56 'CM‘pﬁj eé%lmllﬂkﬁb ti on under reduced pressure

and the residue was Subjected chromat ography (el uent:
di chl or onet hane/.nmet hanol =20/ 1, v/v) to g| ve 5 22¢9(13. 7. mol , Yield 93% of

e 15, TBSkR L33 AR L) Wttt o5 2
4- (4- Acet oxy ”ﬁ%ﬂﬂl-ﬁ{&ﬁie&ﬂﬁ}lplp&hﬁmldﬁz}éﬁrbanﬂ-m:ﬂ)ﬂtingeﬂzpm)tfﬂl e bro-
 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 102 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 M)

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)



m de 5.00g(13.1 mml) of the conpound prepared in Preparation 29-1) was
dissolved in 20m of dichloronethane, 2.82g(14.4 mol) of 4-cyanobenzyl
brom de was added thereto, and the m xture was stirred at roomtenperature
for 60 hoursywgoohlfisOrgani c solvent was renoved by distill getRRodA¥SE"
reduced pressure and the residue was subjected to colum :

chroomat ogr aphy(el uent: dichl oronet hane/ ngg hanol =5/1, v/v) to give _
5.319(9.17 mol, Yield 7009 of the title conmpound. [err]H NVR(CDCl [err] +
CD[err]OD) [err] 1.95(s, 3H), 4.95(s, 2H), 5.45(s, 2H), 7.11- 7.40(m

- 18H),” 7.65(d, 2H), 8.21(s, 1H) 29-3) . - R -
4- (5- Acet oxynet hyl -LH 4 - 1y ‘han Lt e 10g(.15. 7 nmol-y -of - -
t he conpound preparséﬂ‘g{dr? ré%?r é?i%?%gﬁé%‘ﬂ@aépe@%gowgﬁeﬁaﬁé%rﬁ h<i
~ di chl or omet hadissolve®6i (2f. 6f ndimethyHorinahiide)opeaRALI6E amhdll)a@ﬂ ozl (78.7

mol ) of triet haxlfiiei{l ane were slowy added thereto at O[err]C, and the
m xture was sty 6@i0) reespidadothesetor & P andnthen the mpzdurer wasmistrred| vent

was renoved b ieStd: i on dgr. reduced € €44 t hen #he,resi due
was adj ust ed ?%IdSH%h%E't h sg?uglget ed '%r%@rﬁé]ég’ﬂﬁ?@%uﬁg uPf and
“extracted wit bopomid gieparddy in Rrepahiton TN9eand gheivehole|memire Wags Isefeded by
distillation under reduced X%D 99/ 28315 o ,
PCT/ KR8/ 0037# 1%990hr ETRFHURn JOF né hoWryue The salwmictwas remevedinhy

chr omat ogr aphy;sfhe edskdt - ent Lve, 3. (14.4 _mmol ,
Yield 90% of X%Sﬁgh?(?nt @gﬁmoung.%ﬁfﬁﬁ\g@% ([Qhéa?érj )%va?egr?c}e% %‘? 9%?5 3H),
4.97(s, 2H), feskings, Thy, niixtufed(was thén extracted twice with 10pg 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-(naphth alen-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-l then the mixture was stirred
for 5 minates.  To the mixture’ was added 64pg(2.2 mmol) of the
compound prepared in Prepara'ﬁon: 19 and the whole mixture. was sﬁr_red
at room temperatmre 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 10py of ethyl



W), 7.21(d, 1H), 7.67(s, 1H), 7.75(d, 2H 29-4)

4- (5- Hydroxymet hyl - 1Hi mi dazol - 1-yl net hyl ) benzoni'tr ile 4. 20g9(16.5 mmol ) of -

t he .conpound prepared in Preparation 29-3) was dissolved in 200m of

met hanol , 4. 4@geAg® mol) of Klerr]CJerr] was added t her eCO/KRE$IP3The
"m xture was stirred at roomtenperature for 20 m nutes. The organic
sol vent- was renoved by distillation unde@lreduced pressure . at room _
tenperature. The residue was then extracted with 300m of ethyl acetate and
the extract was subjected to columm chromat ogr aphy(el uent:

di chl or onet hamestatet Idzied| evey/ anhydraps seslipmy gulfate,ogonoentrasedamand - spbigctedy 104 of -

e TS, S, AR i 1
45 G or ool ) vk g B0 T Bzl on 20,41 g

di ssgl ved in 40m o c}m@‘m g Ogﬁﬁ i%f} ﬁ"'%mf?'ﬁ) \rqu?(tde was
For 2 hours, 2o 260, b oSH) P aS2(ek 20 % Vg %S%%Zd@?”g%é o ¢

obtain 3. 509(35379ld,nmﬂ) &pe(sd- T3 7@5-1zza(m| BIE-E ChBQOSOEm, GHi gwd;pound

was directly used_in I'on wi t hout purlflcatlon Prepar ati on
30: Synt hesi dH)ofl-82 ﬁé»( h?g?@faﬁ'br openyl ) -1-trityl - i mdazole -~ WO
99/ 28315 FAB 538 (M+HP’) gcr 3rN%OCl ™. PCT/ KR98/ 00377 106

30-1) Met hyI 3- (1H—| m dazol

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.
'H NMR(CDCh) § 191(m;, 2H), 224{t, 2H), 2.56(m, 5H),
. 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), 7.21-7_.52(m‘, 3H), 7.66(d, 1H), 7.72(d, 1H), 7.8%(d,
1H), 8.06(br, 1H) o
-FAB 507. (M+H) Ca2H34N402. (M)



500ny(3.62 mol ) of 3-(1Him dazol -'4-y])acryl ic acid was added to 20m of
met hanol i ¢ HCO -and t he mxture was stirred-at~roomtenperature for 10
hours. The sol vent was renpoved under reduced pressure and then 30m of

di.chl or onet h, added to the residue. The m xture was .
el s

sequentially turated NaHCO err]. sol ution, agueous sodium chloride

sol ution and water. The organic | ayer s dried over anhydrous nagnesium
sul fate and concentrated to give 510ng(3735 mmol, Yield 93% of the title
conpound. Thi s conpound was used directly in the next reaction w thout

puri fi cat i'on: E3@mple VeBy! - Sykthesisi t yif -1 Brj4rinethgiip dragin-agiijcash@@50my( 2. 30
nmmol ) of the "'corrgound' Erﬁgar ed_in Preparation 30-1) and 705nmg(2. 53 mmol ) of
t ri phenyl met hpeehthalentd-shetd1-{3-phsnybprony-idhimigazer Irylimethdr Hémi de, and -
350[err]l (2.5 nte) &ng ‘triethylam ne was added-thereto. After 2 hours, .
100m . of ice added to the reaction mxture to obtain a solid.
This solid was filtered, washed wi th di et hyl et her and hexane, and then

dried to give 810my(2. 05 mol . Yield 87% of, the tit] und. H
NVR(COCI T or 1) T or Szmaltits o, ¢ € nbofy) brtadsd o BECHPAELR 5657)
1-(1-Tri yl - 1Hgj @b Kiad Ot éfg%l gfrmuﬁf&haﬁ%&mﬁ@zl 0BE0Imel) b esgaamround

prepared in. Preparation was added to 20m of dry di chl or onet hane.
Aft'er the m xhydrda(f@%} Gvtse dddrsizvthereio- #80 & rand, then 1the (miwmtursowas istirretin

hexane) of dii.sohutyl - al um aum.hydr. de was ad ereto, enperature

was raised sl 6% ?ut%mm?gm teﬂﬁMﬁ’fu ﬁdw?ﬁeaﬁﬁg% g%?g(g'gt Wﬂgsggd%%d to
the mxture tQompbind eepab@l in Frepardtibn PO i NeOWhile mikted wad stired 2m  of
wat er was added, and the m xture was filtered thrqough cellite. The organic

| ayer of the £f|%q0m etemperafuiearired dieonbipRdsalyent tfas 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), 3.30(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) - o
| FAB 518(M+H), CasH3sNsO (M)

Example 29: Synthesis of 3-[N-(2-methoxyethyl)-N-methyl]carbamoyl-4-
(haphth'alen-l-yl)-l-[1-(naphthaléh-2_—yl)xﬁethyl.-IH-imidazol-S-yl]methyl-
‘1H-pyrrole(29) R o

"¢ 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



WD 99/ 28315 PCT/ KR98/ 00377 107
di chl or orret hane-extract” from the aqueous-Tayer. - The m xture was dried over
anhydr ous magnesi um sul fate. The organic solvent was renoved under reduced
pressure andwdw2easi due was subj ected to col utm chr omat ogrepKROSbGENt ©
‘di chl-or omet hane/ et hanol =20/ 1, v/v) to give 671 ng(1.83 mml, Yield 90% of
the title conmpound. [err]H NVR(CDC [errBR [err] 4.25(s, 2H), 6. 45(s,
2H), 6.78(s, 1H), 7.10-7.50(m 16H) 30-4) '

prepared 1 PREHER] SRS WY g é&{ss DR GGt ovar breovet g;ﬁpound
135[err]1 (1.9 (ﬂgﬂﬂag quﬁ&kof&ﬂlcéa" §s{#‘e Z,ﬁﬂeo‘% wa?creﬁl,ﬁ%%agg

-mXxture was. stirred at.roomtenper ature ours.. organi c solvent
was renoved lvgsidkiest i I'Irlmt mxpr‘mndwasr &rﬁncemttmcteéstmeeamﬂlt H&pp e sf dethylhvas

di ssolved in 1om of , et.h he sol.ution was she

sat urat ed NaH@eFE dnfde ‘6%1' é’gqtpiai][f?‘bsn 58 ﬁ @}F’g&ﬁ?@n‘g&% gvﬁg’l‘iﬁti‘il |l ed
under reduced ¢pr ggsr 1t901ﬁmy;ecﬁfb Hent Yax%hﬂ;r&ﬁé&xaﬂé/ bl | ©
conpound. [err]H NWR( [err]) [err 4 22 ZH) , m- 2H),

6.81(s, 1H), P5)- \Wv}smo(o’otam@%gﬁ’sbhr%@%)oofﬁiﬂ tlﬂyrrtdnqmuadof

R A S A s

yi % | ,

L rmoner . e b i R
’]H), 7.60(s, 1H), 7.70-7.83(m, 4H), 7.9%(d, 1) '

FAB 529 (M+H), CsHzoNsO2 (M)

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



hydrochl oride as starting materials. [err]H NVR(CDCl[err]) [err] 3.67(s,
-3H),- 4.58(s, 2H), 5.37(brs, 1H), 6.76(s, 1H), 7.32(s, 1H WD 99/ 28315
PCT/ KR98/ 00377 108 31-2) 5-Chl oronethyl-1-nethylim dazol e hydrochl oride The

title conmpo obtained in a yield of 95% according tg-tRRosrAIR
pr ocedure ag}a%?eparatlon 28-2) except that the conpound prepared in

Preparation 31-1) was used as a starti :}g mat er i aI Preparation 32:
Synthesis of 1-(4-bronpobenzyl)-5-chloronet hyl - i m dazol e hydrochl ori de
32-1) 1-(4-Bronpbenzyl)-5-hydroxynet hyl - 1H-i m dazol e The title corrpound was

- obtai ned-in 'amim‘_;{npfﬁ,r@()%mdouﬂ)ng to the procedure described in
- J. M Dener, L=H Zhan Rapopor t Org. Chem, 1993, 58, 1159 using

di h.ydroxyacet one 8A ‘QHE KM)am ne hydrochl oride as starting.
materi-als. [err]H NI\/R (CDC1[err] + CD[err]OD) [err] 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-Br OrTDbeEiMh}:ieBSQhISymlmishysf -ﬁﬁﬂ-l(ﬂqmlahﬁkﬁtwmﬁfﬂtl@yl]debiﬁay!-mI e
conmpound was obtai ned _in i el d of 96% according to t procedure as
Fr epar at | on @w@;hvé%-éml}-@ (r(Rap bR SO B R meter] 32 1)
‘was- used as %ﬁ%@h‘d ter| al . The product thus obtained was directly -
used in the néex rea on vmthout purification. Preparation 33: Synthesis
of 5-chl oronet hyl -1-i sobutylim dazol e hydro-- '

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



chloride 33-1) 5-Hydroxynethyl-1-isobutylin dazole The title conpound was .
obtained in a yield of 45% according to the sane procedure as Preparation
31-1) usjng di hydroxyacetone and WO 99/ 28315

PCT/ KR98/ 003 %o de@9315s0but yl ami ne hydrochl.ori de. as starti ng peaiaioseéss?
[err]H NWR(CDC [err]) [err] 0.90(d, 6H, 1.76(m 1H), 3.62(d, 2H), .
4.24(brs, 1H), 4.60(s, 2H), 6.85(s, 1H),99.45(s, 1H) FAB (M+H): 155 33-2)
5- Chl oronet hyl - 1-i sobut yl i m dazol e hydrochl oride The title conpound was
obtained in a_yiegld of 95% according to the sane procedure as Preparation
28- 2) - except bﬁé?d?(ﬁ@/"&o‘hﬁ%éage

starting mate rati 4. h S -
5-chl or onet hyF‘S 1- cy g%gxyl ??hy rﬁ’% %zgvl%g %&g&r ocﬁ@%(rzlzdén?fl)l of the. _ '
5- Hydr oxynet hgbmbewy podpemxsd rmtmpm&azm and fmetwhéle mﬁﬁ@@uﬂ%svﬂﬁrd@t ai ned

in a yield of 45% accordin he s procedure as Preparation_31-1)
usi ng di hydroﬂ&a?%’?bn ‘%Rﬂﬁaﬁc %95 aii‘fﬁ-lfﬁyl aniif e SPyeRto Kasor feaovad dvarting

mat eri al s. [ 0 ( ,
1. 50- 1..70(m E.L)shﬂa?)\ﬂg , I%M&Q gf\e%ﬁdre e %g%)‘?'at‘]’r ;{ésmagﬁg% &3
7.-45(s, 1H) -FrsSiduelH) Theomistue) was Clhbnremadn@d ﬂzncwmknﬂﬂewmbflyéthym dazol e
hydr ochl ori de The t|t|§ corrpm{.éln was tain in a vyield of 95% according
to o dried over anhydrons sdiuz 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), 3.27 (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) | -
- 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 room 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.

thsseioedt PrC mndptheat thenmggue) wWessstysdd as a- - -



t he sane procedure as Preparation 28-2) except t hat the conpound prepared
I n Preparation 34-1) was used as a startrng mat eri-al-: Preparatron 35 - -
Synthesis of 5-chloronethyl-1-pentylin dazol e hydro- chloride 35-1)

5- Hydr oxynet f{entyl i m dazol e WO 99/ 28315 .

PCT/ KR98/ 0037 f?zg %he title conpound was obtained in a vyi EFHRE Y,
according to the same procedure as Prep%jr ation 31-1) using dihydroxyacetone
and pentyl am ne hydrochl oride as starti materials. [err]H NVR(CDCl[err])
[err] 0.90(t, 3H) 1.08(brs, 2H), 1.30(m 4H), 1.45(m 2H), 3.64(t, 2H),
4.24(brs, 1H), 4. 60SNMRICD@LB4ES2.38tbr, T4 sTHLDFABE Yokl 189 35-2).
5- Chl or onet haé & pen%%l im dazol e hédrochl ori e t| tle conp

obtained in GFg 150, J¥tacd) of-B8(st dHnes. §%ie I5ho fe82(de Zaﬁ) Pk@&{dr at i on

- 28-2) except t r 1) was used as a
starting mat e%I?él ﬁ?;?e%gﬂg?ggh 7?8%& ;ﬁ?hb%@’eﬁ% aslbﬁa’ %ED

'5-chloronet hyl - 1- oE£AS" | STH{NBHE, IGHANOBO (Ve 36-1) -
5- Hydr oxynet hyl -1 -octylim dazol e The title conpound was obt ai ned inayield

of 52% according to the same procedure as Pr epar ation 31-1) using
di -hydr oxyacetgng, !%d a6t r %‘r A, I . [err]H
NVR(CDC [ err]) fnple’ & 88(”?'%%&) Reakv s @gﬁﬁre}%@@&%m%@?
methyl—3-[4-methylplperazm-l-y!]carbonyl-4-(naphthaien-l—yi)—}.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
* bhydride(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) ' ' '



1.42(m 2H), 3.67(t, 2H), 4.23(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 7.44(s,
1H) FAB (M+H): 211 36-2) 5-Chloronethyt-1--octyli m dazol e hydrochl ori de The
title conpound was obtained in a yield of 93% according to the sane

procedure aswBrogp@iati on 28-2) except that the conpound prgepkRok/des
Preparation 36-1) was used as a starting materl al . - WD 99/ 28315

PCT/ KR98/ 00377 111 Preparation 37: Synt I.s of

5-chl oronet hyl - 1- decyl i mi dazol e hydro- chloride 37-1)

5- Hydr oxynet hyl - 1-decyl i m dazol e The title conpound was obtained in a yi eI d
of 52% accor di ng- tézmt(@ %m@roﬁdb&rwm@demmdom IPie;ih)'amﬁi I&gwas :

“di hydr oxyacet hiotj d t |s. [err]H
RESTETY EhTe B i e
(MtH) : 239 37}%%“% Chlxoroar%réfahyl 1- 1c-JIecyi?il{r)‘n dazccl)l e hydrochl orl‘géé%ﬁ'get itle

conpound was %6t &i memutes a. yTel theomismee avavradded) 6y(h2 smmel)podcthdur e as
Preparation 28-

was used as aog%%or%)&cgp egr%}Ph %g@dﬁ ggea“%% in Pr egar at|Qn 37 1)

5- chl or onet hydt- ob@- nleinpytanizet b "2 d %6t hYPHeOCéUl'&Hﬂtd%as removed by
distillation under reduced pressure-and 3y 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(s, 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-methylpiperazin-l-yl]c-arbonyl—4-(naphthalen-l_—yl)-IH-
pyrrole(36)

.. 62pg(0.2 mmbl), of the -compound pr_epare_d in 'Preparation 8 was
dissolved in 2pg 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 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 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 105,2 of ethyl

. -acetate, dried over anhydrous sodium sulfate, 'qonc.entrated, and subjected
to" silica gel column chromatography (eluent: dichloromethane/methanol="



38-1) 5-Hydroxymethyl-1-(3-nethyl)butlimdazole The title conpound was.
obtained in"ayield of 52% according to the same procedure as Preparation
31-1) using di hydroxyacetone and isoanyl am ne hydrochloride as starting

material’s. [ M CDCl [err]) [err] 0.90(d, 6H), 1.32(m, s/ops P2 (M-
1H), 3.67(t, de%ﬂ”igjw(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 9‘2’% TH FAB
(MtH) : . 169 38-2) 5-Chl oronet hyl -1-(3-netdyyl ) butyli m dazol e hydrochl oride
The title conmpound was obtained in a yield of 93% according to WO

99/ 28315 - PCT/ KR98/ 00377 112 the

sane procedur95/55er)eﬁmabh!hnoﬁSggYiéldemptoftthatuﬂ&e%ﬁmu?d prggar ed in

) 38-1 tarting nateri al reparation :

.g/ﬁfﬁregf Isogf 5- C%ﬂ ﬁsﬁﬁaﬁﬁ;s%hgéi&wziﬁﬁg% e@@yl ﬂﬂp@%‘;)@ﬁlaelﬁhraéémfél de
39-1) 5- Hydr.oyy ?‘re?gyjl p’l%g) Yhet 4 aéﬁ €3 @ ) e4§9(g) was
bt dina 0 acco d’ng‘tot edure Es fation
gl iu) .nﬁsl Ingt dé %9@ obY)a o PO 4E?, Z-Iﬁ(moﬂﬁ):t '[mgrpgn]ﬂ agi)gggmg%gm g@?g?t : _
tart e er, e : : , 3.42

SH)a,r I:J,ngSET? ék@fé%(%%gii %&g(gﬁ 2H), 6.84(s, 1H), 7.44(s, 1H) FAB

(MrHy : 157 39-2)  5r@H gnengt 'C y) et-hyl i m dazol e hydrochloride
The title conmpound was Ob?g.l irgd %%Ea S&ﬁzl of 93% according to the sane .

procedure as Preparati on 28-2) except that the ‘conpound
Examp[e '37: Synthesis 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),
o 4.77(s;, 2H), 6.67(s, 1H), 685(d, 2H), 7.06(m, 4H), 7.25-7. 50(m 5H),
"774(d 1H), 7.81(d, 1H), 8.07(d, 1H)
FAB 507 (M+H), Cs2H3dN4O; (M)

--Examplé - 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‘-



prepared in Preparation 39-1) was used as a starting material. Preparation
40: " Synt hesi s of 5-chl oronethyl - 1-(3-nmethoxy) propyl - i mdazol e '
hydrochl.ori de 40-1) 5-Hydroxynethyl-1-(3-mnmethoxy)propyli m dazole The title
conpound waswolsbassred in a yield of 61% according to the SpoEKResETIUr € as
Preparation 31-1) using di hydroxyacetone and 3-net hoxypropyl am ne .
hydrochl oride as starting materials. [emg]H NVR(CDCl [err]) [err] 1.72(m
2H), 3.32(s, 3H), 3.46(t, 2H), 3.63(t, 2H), 4.23(brs, 1H), 4.60(s, 2H),
6.84(s, 1H), 7.44(s, 1H) FAB (MtH): 171 WO 99/ 28315

PCT/ KR98/ 003 PFFIaie{38)-2) 5- Chl or onet hyl - 1- ( 3- net hoxy) propyl i ni dazol e

hydrochl oride The title conpound was obtained in a yield of 90% according -

to the same procedure as Preparation 28- 2) except that the conpound: _ '
prepared in Pr eparézmgﬁﬂummgl) voefs thes edmaeumd spregfared\gnnﬁteparaabn ®rwpar at i on

A1 15 Ty ar ciphbety o S5l Mg BB o AP et bt o O

obt ai ned in 0 0 I EartP ifen ati on
31-1) using gﬁyﬁgglr:%xgg)cg%’%nagﬁgﬁdﬂ%&%t tﬁgg%r?)lggl am E};&Pﬁﬂ roch “%2@&

‘starting mat dor af smifufes: ] H Mm(tmmnpm] wiseadded] . 62)@.@(2,2 aﬂ)nol)L a2¢me 2H),

%_DSO'(:ZB ?ll\_/l|)+|—|)°° ookt d r@)ﬂreé 2%% 25 ang {he wﬁl_Pc mlxtur SWa.s sl_tgrreg 44(S

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(d,
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—methoxyethyl)—N—methyl]carbamoyl—4-(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



41-2) 5-Chl oronet hyl - 1-(3- et hoxy) propyl i m dazol e hydrochl oride The title
conpound was obtained in a yield of 90% accordi'ng to the sane-procedure as
Preparation 28-2) except that t he conpound prepared’ |nhPrepar ation 41-1)
was used as |ng material . Preparation 42: Synthesi

5-chl or onet hﬁo%}n?%‘ | sopr opoxy) propyl - im dazole hydrochl ori ge 5’0%‘57

5- Hydr oxynet hyl - 1- ( 3-i sopr opoxy) propyl i rioﬂazol e The title conpound was
obtained in a yield of 61% according to e sane procedure as Preparation
31-1) using di hydroxyacetone and 3-isopropoxypropyl am ne hydrochl ori de as
starting materésdie, | el hibdviné GG [ gvefi] extrdd€d 1tedesl Switd, 1 ,ofl eﬂ%ﬁm 2H) .

3.45-3.55 3 63(t, 2 23(brs; 1 4:60(s, - 84(s,
7. 44(s, 1|(_|)m alc;Dqueg 3q13erl_|)anhydrous( sodium Is_glfate concenu'atl_g, and sub_]evted

/ /003 _
T KROB1 00371, il A (Wit A88efoony (et tciorometme mhancle, o
Brebar ati on 26-5) axeer ”"’ﬁ%&“’ﬂﬁ%ﬂiﬁp”%’“23“‘“‘5‘%;)’3?%‘5@?“%’5%?‘%2?atp op a2 1)
vvaspused as a startang‘HYFBl(G SExaABAbE ZH‘)) Mﬂqe%ﬁ{)s $P0-3.20(m, 7H),
L (3t dazol g wﬁférg'wgsﬁw@eb §556 9. 6350 28D, 704
3- (Napht hal en1#)y17.6%s,( tIH)pheod- YH),- pmm 29(@1 SEDNer. B5(d1204R078red,) of

1- napht hal deh %ﬁ g% (20 mol ) of 2-acetylthi ophene wer e dissolved in
20m of net haﬁ gg’( 0%8(20 mmol ) of ~sodi um hydr oxi de was sI ovay added

thereto. The m XtgA® 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)



was reacted at roomtenperature for 8 hours and then the solid thus
produced was filtered and dried. The filtrate -was-adj-usted to pH 4-6 using -
AN hydrochloric acid solution and extracted with ethyl acetate. The organic
sol vent was kpry@auesflsunder reduced pressure and the .residueppgsiresbizeet ed to
col um chr omat ogr aphy( el uent: hexane/ ethyl acetate=4/1, v/v) to give
4.23g(16 mmol, Yield 80% of the title gggpound together with the filtered
solid. [err]HNW(CDC [err]) [err] 7.13-7.31(m 2H), 7.55-7.70(m 3H),
7.70(d, 1H), 7.85-7.90(m 4H), 8.28(d, 1H), 8.70(d, 1H 44-2)

4- (Napht hal en- 1-yI) - 3-"(t*hi ophen-2- yt ) car-bonyl « 1H pyrrol-e 2. 64¢(9. 99 mmol ) -

of the conpoupd prepayed.in, Exanple 44-.1) and 2.359g(12. 0 pnol ) - of - S
Cosyl met hyl | sEEIERI sy S O - Befhoxsreny B oot DFerbamor-sg( 12. 0
mmol ) of pot agsiphthitehor1d8 -G apheNd e 20ASE B SRS RI BRI ERM AEitkyr € vas
refluxed for g%i m nut es.'ﬁp}l ?he so?vent_ was ?éeirr%ged un:jer regﬁ%edﬁgeressure
and then 15m -1dE-prarde(4dhd WO 99/28315 .- =
_'PCT/ KR98/ 00377 -115 20m ethyl acetate was added to the residue. The
m xture was shaked thoroughly and filtered to obtain the resulting solid.
This solid was- wasb2g@®2 msoht 6§ the hmpowelddpieparel Oind iPrépatatibh & Gva48 nmol ,
Yield 65% of _t;gé&t,ecorrp uc{l]gi [err] H NMR( [errs]) [err] 6.90(s, 1H), '
7.12(s, 1H), dssgved 45 dml4pf dimethyifosmamige, 26.414(8.661mymol) 26-wddonm 4H),
11.4(s, 1H) 4B de(600 heret | L : |
4- ( Napht hal en- c_ﬁ%ﬂe§6_0 -O% tvm'so% deeg- %Fﬁt?.caér%‘ghfflgltﬁﬁl tp? ir{nﬁqril_wtsmsggfgl -
4-yl).net hyl - 1fdrp§r nuhstes. To the mixture was added 67pg(2.2 mmol) of the
compound prepared in Preparation 27 and the whole mixture was stirred
at room temperature for 2 hours. The solvent was removed by
distillation under reduced pressure and 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 subjeét:ed
to silica gel column Chroma_togr.aphy (eluent: dichloromethane/methanol=
95/5, v/v) to obtain 79pg(Yield 71%) of the title 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) . | :

FAB 543 (M+H), C3sHaN4O2 (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



200ng(0.99 mmol ) of the conpound prepared in Exanple 44-2) was dissolved in
~5nt--of-di-met hyt-for mam de;, 95ng(4.0 mol ) of sodi um hydri de(50% was added
thereto at 0OC, and the mixture was stirred for 5 mnutes. 391ng(0.99 nmmol)

of the Corrpwgmggﬁpar ed in Preparation 28-2) was added t @chhgot/fBeii on
st

solution an rred at roomtenperature for 5 hours. The sol vent was
removed by distillation under reduced ppgssure and the residue was
extracted with ethyl acetate. The extract was dried over anhydrous

magnesi um sul fate, concentrated and subjected to colum ]
- chr-omat ogr apkyfebtiedtpreparad in/ Behyition A7aend the Jvhelt vipittaregivee 288dy( 0. 33
mol,- Yield 33% of the title conpound. [err]H N err] r 5.02(s,
Ory 675, shrpoone Iepeery f3 Ho(Rousyy The BOIERD s ones By 3 Ty
7.78(d, 1H),- - 7 : 320 of x ded to th
st@%?x)\ rr%i‘/ l“@g_&%erc]la fﬁsgure and 3;;1 of water was added to the

1- (1H I m dazol- | al en--1-yI") - 3- (t hi ophen- 2-yl ) car bo-
nyl - 1H pyr r olresidi0ny (The3Gdixinve | Wasf thehee riavigs e\mﬁe&i()mm i athrle 44-3)

was di ssol ved in sqgl vent m xture f tri.fluoroaceti.c,aci¢/ dich]aro-

met hane( 0. SMaP?f?tSmadPngﬂv‘?rhﬁnm@' §i ‘Ffﬁ s SUIHE, EEPesTrgEd, Ao éﬁh@?ﬁ?ﬁur e for
2 hours. "The, ofgani gl SQIMBR! cHREAHEHTRMR (RESE dieRlHFREktRAREAMEnoIENE
resi due was g? ssgg%e%e iﬁ; 10n1c of “ethyl (acet ate, washed wth saturated
Na2CO3 sol ut 96/, awrld) Watoétainc&zngamweﬂ%émﬁjﬂmtﬂmgm@gmdn' - WD 99/ 28315

chomat ogr aphy el uck NWGPGRL & OGRS 1 Ab30ERuBe a0 HOR . ¢
88% ‘of the i)l leoEqEPeMnd3.01(br, 2H), 3.32(br, 2H), 4.08(t, 2H), 4.78(s, 2H),
| - 6.65(d, 2H), 7.10(m, 3H), 7.21-7.42(m, '7H_), 7.64(m, 1H), 7.75(m, 3H),
7.82(d, 1H), 8.01(d, 1H) : |
FAB 554(M+H), CsHasNsO (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)



[err]H NMR(CDCl [err]) [err] 4.87(s, 2H), 6.55(s, IH, 6.72(s, 1H), 6.88(t,
1Hy, 7.11-7.34(m 7H), 7.50-7.67(m 3H), 7.83(d, 1H FAB Ms: 384(Mrl)
Exanpl es- 45 to 72: The conpounds represented in the following Tables 2-1 to
2-3 were obt AYg¥P8AScording to the simlar procedure as ExRQIMKRIEM37Tabl e

2-1 FAB COM [err]H NVR(CDCl [err]) [err]
M5 NO. (Mrl) 4.85(s, 2H), 6.51(s, 1H), @&087(s, 1H) 7.06(s, 1H), 7.14(s,
1H), 45 384

S T T I LN WS T
4.92(s, 2H), Bv@ddchioridd, 6.70(s, 1H) 7.02(d, 2H)," 7.17-7.35(m 47

456 9H), 762(d 1H) 770(d 1H) 7.95(d, "1H) 48 - 5.03(s, 2H), 6.76(s;
1H), 6.85(s, 7.07(t, .34-7.54(m 456 9H) 7.72-7.79(m 3H),

M1 500 el ) 7217 38(m 11,7,

iH), 7.70(d, 1H), 3.%8(2b.6 lidndP of. %ﬁéﬁlyhxﬁl&%&lfé hgﬂﬂochﬁnaé Gat0(m
5H), 7.17-7.50(m. 8H), 392 7.65(d, 1 71(d, 1H)
(CDCI[err]+CE11'é$Ql}’Q§Z))m2305(l§itUICSI-Q)f Qiuwgq% quhylfmnﬁ am;i 199,2

6.

-7.05(m g_ebchylztnﬁl%, [/ 3615:1”?1 a3_|s__g1_iltl 935gdi% 5 mmc% of éljgluenyhnethyl
chloride in 110py of dimethylfonnamxde 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, whlch was directly used in the next reaction without

punﬁcauon

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

29-1) 4-Acetoxymethy1-l-mtyl-lH-nmdazole S _
To 100 of pyridine were added 5.00g(14.7 mmol) of the
- compound prepared in Preparation 28-1) and. 1.65g(16.2 mmol) 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



VO 99/ 28315 o .
PCT/ KRO8/ 00377 117 Table 2-2 COM BRI ferrpH— -

NVR(CDCl [err]) [err] : l\/B(lVHrl) 52 2. 21(5

3H), 4,92 62(s, 1K), 6 83(s. 14, 7 14-7.35(m 7.73¢m
5E)|), 7. 8853“'% ””’3"@5‘66(5S 3H)H? 5.04(s, 2H), 6.85(s, 1H), 68%"(’32“%7

6. 90 1H), 53 7.12-7.17(m 2H), 7.2644. 36(m 8H), 7.67(t, 7.74(d,

1H), (m408H)7 93(d, 1H) 3.75(s, 3H), 5. 02%&‘, 2H), 6.71(m 3H) 6 80(t 1H),.

7.20-7.35(m 6H), 7.60-7.75(m 4H), 7.91(d, 1H)

408 ‘55 4. 83(pyri i and. Hiefs thel isidite. @&(ssdlsmyed Gmsa(mffz Jdﬂ)etfgz g%e@geg(l Ens
7.61-7. 69

'%EDH) 6. 72(s, (m‘%?%l;gi(?’lﬂllawmfi gg 3USaEs Soﬁqu& chlogde 5011411@ 7. 8Bhen 3H)

: , 2 , 7/0(m
g H?nggl(?) c&&@zﬁé Ssol\lflﬂ): w& ?ﬁﬁxﬁgt%&%d"))y é)sﬁﬁa &@é 1126392:’&;1H)p es%ﬁg 1%11:1
7.81(d, 1H) 4hez(ses1dme|) “@545$uhjecl:¢d) . 7tomnmmqmamamgﬁap39(n(e1w Sy

ESSEE‘ ‘Z’L)') ehlgromfiansimsipgno2y, v gy, SPL7 Mol oorield

403.7.45-7. 50(3%) 3tthe GtROfdtpdudd, 7-65(d, 1H), 7.75(d; 1H |

o 'H NMR(CDCL) & 2.01(s, 3H), 4.95(s, ZH) 6.88(s;, iH), 7.08(s,
SH), 7.27(s, 10H), 7.45 (s, 1H) |

29-2) 4-(4-Acetoxymethy1- ~trity}- H-umdazol-E-ylmethyl)benzonxmle bro—
mide :
- ' 5.00g(13.1 mmol) of the. compound prepared in Preparation 29-1)
was dissolved in 20p of dich]oroméﬂnane, 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 500 of dich‘loromethane, 6.06mp,(78.7 'Ihmol) of
 trifluoroacetic acid and 12.5p9(78.7 mmol) of triethylsilane were slowly
added thereto at 0, and the .mixture was stired 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



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 1H) - -

62 - 2.03(s, 3H), 2.74(m 2H), 2.91(m 2H), 5.00(s, H) 6.67(s, 1H),
7.02(d, 2H),wo0.984831543(m 11H), 7.72-7.89(m '3H). 63 98(’5’1‘/!@%’003'27 75(t,
2H), 3.90(t, 2H), 4.85(s, 2H), 6.60-6.72(m 468 4H), 7.11-7.45(m 9H),
7.68-7.82(m 3H) 64 2.01(s, 3H), 3.61(<l052H), 4.98(s, 2H), 6.61(s, 2,
6.74(m 2H), 7.10-7.48(m 10H), 7.71-7.88(m 3H)

g?c’-?-/ KRg\é\POggég’%%geTaﬁﬂ éhez r§1@jwwas subjected  to column chromatography using

FAB NO. ethyl acetate as an elu[eﬁt 3. %x%@@(i@ﬂrﬁhcﬂe%hd 90%) of the M

(Mrl) 65  4.92(s, 6..62(s, 1H).,~6.70(s, .1H),. 7.27(m. 14H), 7.53-"
7.62(m 4H), ﬁﬂalc(ompom;i 454 4.97(s,

A 5613(7'gd LA %M@%’ﬂ%lg%é‘%ﬁ?%4ﬂz—%@@ ?ﬁf 56’369%(‘@
7.21-7. 45(m zﬁg’lmlggi)(g%lm-;(s? 1512&“5@@ 2. 74(3, iH), 7.75- 470

7.80(m 2H), 95(s, 2H), 6.57(s, 1H), 6.63(s,
1H), 6.92(d, 2H), 458 68 7. 04(d 2H), -7.20-7.32(m 10H), 7.51-7.68(m

an, 7. 82( d, %5'-)4) 4-(5-Hydroxymethyl-1H-imidazol-1 -ylmethyl)benzomtnle

_ . 4.20g(16.5 mmol) of the -compound prepared in Preparation 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 _



, 2H), 6.4i(s, 1H), 6.70(s, 1H), 6.'95(5, 1H), 7.16-7.32(m 69 9H),

4.82

7. 51&3 IH) - 7059(d. IH- 7-67(m 3H). 7.90(d. 1H). 428 8.05(d, 1H)
2.3 8(s, 3H) 3. 65(s, 3H), 4. 91(5,6(2H),3E669(75,19(15|)',1H§s. o7(d, 1 ;585 "
7.00(t, 7.10-7.16(m 3H), 7.19(d, 1H . 7.

7.42Es, g”%’%gs 7.67(s. 2) 0.61(t, 3H. 1 02(m SPIE(m

2H) , '2.31 m 1 2 47(m 71 1H), : 6.57(s, 1H), 6.63(s, 1H),
6.H230('d, 1I(—I), 6.H237(s, 502 1H), 7.22- 75@(m 7H), 7.61-7. 72(m 3H 3.71(d,
1H), 3.85(d, 1H), 4.85(s, 2H), 6.61(s, 1H), 6.73(d, 1H),

"536 6.°92- 7. 4R0a1) Mathyl ?—(HZ—@;&%@M-ﬂJﬂ);ry&'atarml e 73: Synt he5| s of

| hyl
I (apht hal en- 1y SRR R0 R zofyé;é%aﬁwwrmlm S PasOMA. 3 rmol )

Of the compoundaByppaf CthettfinBlePaical il 4e Skt Y80 (Qirkd MRl gl the-

conpound prepared T n Exanpl e wer e
di met hyl f or memn@atu%r@rofwshdmm fﬂlelrsdeéxﬁO%asmmaMedmﬂhermﬂmcedand t he

t d f 2 h nt 9/ 283
BT KRoa! 003 PSS #h rfr‘lsﬁo%esb%i biidtpmat Q;g? Wﬁﬁaf?%fgci‘ae Jeedetr e and
th d sibhest o] r PR :
di ghlrgfl)rrg'?hgglg/ nmet hano‘?%—g 1%&;2;'11&3& 39 txa@l Ive S%ng(o 171Q e@g ?(c)in ’56%) of

the title coﬁgmmra sqdivm] BhNﬂﬁ(:Cmnﬁm ra]n)i weater] 5. Msmgﬁhb laﬁeIO&(as 1H),

E7S ;ggz i::?) 35%’8"5 15%]1}, %3 o ?«gnel_s'}ﬂm suffatt’ 4™ conserttated Gt%( glveH) '

510mg(3 .35 mmol, Yleld 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 édded- 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



1H), 8.02 (d, 1H) FAB M5 499 (M+l) Exanple 74 [err] 77: The conpounds
'F'éb"r"'ésent ed in ‘the followwng Table 3 were obtained according to the
simlar 'procedure as Exanple 73. Table 3 CC]VI

FAB [err] H Nwryssidssiserr]) [err] : VS N@'m(IMIM)sm 82(s,
2H), 5.12(s, 1H), 6.30(s, 1H), 6.41(s, 1H), 6. 77 7. 08(m 12H), 7.31-746(m
3H), 7.68(d, 1H) 5.00(s, 2H), 5.05(s, 2|—ﬁo7 6.76(s, 1H), 6.82(s, 1H)
7.23-7.40(m 75

493. 12H), 7.63(d 2H) 7. 72 d, 1H) 90(d 1H) 76 5 02(s, 2H) 5. 08(s,
2H); 6.65(s, dighlorgny emge!(q aqmus tayers- 7 The(wixtureHpas dried

T 7 3 4tk %%ﬁr?&% el Sust) 7hel Bl 5%13’59'-' " redbled™ 7(5
571 Exanpl e 7&ndéiyntddaeeds p:fesﬁxté 4aﬁ&ucth@bed€szchw Ywis (du &y td HebRingaz ol - _

4-yl) met hyl - °§{ ht hal en 1 | e(78 The t|t e conpound was
obtained in a Ogﬁplﬁf{ @cﬁqqénp&ane o284 5v/v) to give 671

PCT/ KR98/ 0037 f, Z&gj%stﬂﬁa&aw%elﬁf%%?%%é%@%&ﬁbﬁmﬂé 3) except that
3-(4- quoroben
. 'H NMR(CDCL) § 4 23(5 2H), 6.45(s, 2H), 6. 78(s, 1H),
- 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(4, 2H) 6.40-6.55(m, 2H), 6.81(s, 1H),
7.10-7.50 (m, 16H)-

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
hydrochloride 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) - AP



4- (napht hal en-1-yl ) -1H pyrrol e and the conpound prepared in Preparation

31-2) were used. [err]H NMR(CDCl [err]) [err] 3.42(s, 3H), 5.01(s, 2H,— ~---

6.73(m 3H), 7.11(s, 1H), 7.24-7.57(m 8H), 7.67-7.75(m 2H) FAB M5 (Mrl):
410 Exanpl e Y nthesis of 1-(1-nethyl-1Him dazol -4yl -4- -
(napht hal en- T%?F%M-phenoxybenzoyl )-1Hpyrrol e(79) The fﬁ e c@#ﬁ’ound
was obtained in a yield of 70% accordi ngoé%o t he same procedure as Exanple
44-3) except that 4-(naphthal en-1-yl)- 3-{4-phenoxybenzoyl)-1H pyrrole and-
the conpound prepared in Preparation 31- 2) were used. [err]H

NVR(CDCl [err]) [err] 3.52(s, 3H), '5.12(s,. H) 6 63(d; 2H), 6.-76(d, 1H), - -

6:85(d, 2 i 7.28=7:40(m 7 7.51(d, 2H),

gy G?éd 2;)0f zé%ifgzﬁmeéyék?ﬁémm P&B’d( grd e4:;')4 Exanpl e 80:
nthesis o Hﬁgﬂl\é

et hoxycar bonyl - 3- net hyl t hi oﬁ%rgo%‘ﬁ‘?lcar armgl I(\%Eﬂlht 9Iie/‘h afccifflﬁn-gllt—f

pyrrol e( 80) Sﬁhel)saﬁehpko@d(mamt rPaéxmationylz&.@)f yéxaept 2ARatdighe. t6m d of

triethyl phosphono was dissalved in 500 m  of tetrahydrofuran and
12. 4g(1.1 queé Zégepwo ﬁo?"%lé‘%@s? W&W@hgr eto. To this
sol ution was sI oWy added 15.6g(0.10 nol.) of 1-naphtal dehyde dissolved in
20m of tetrahydrofuran and the m xture was stirred for 8 hours. The
organi ¢ sol vePrepanatiorenS2ed Synthesist | ¢f al-l(é-rbrummnz:d)#ﬁ@ﬁtbrpmmxm- The

residue was qi ssol e %y(ﬁo%?ﬂo%de

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



WD 99/ 28315 : o PCT/ KR98/ 00377 121
acetate, washed twice with water, dried over anhydrous magnesium-sutfate, - -
concentrated and subjected to colum chronmat ography(el uent: hexane/ et hyl

acet at e=95/ Swowb¥ezid 0 gi ve 20.3g(0.090 nol, Yield 90% of poeEkResdos77 R
conpound. [err]H NVR(CDCl [err]) [err] 1.42(t, 3H), 4.30(q, 2H), 6.50(d,

1H), 7.40-7.60(m 3H), 7.73(d, 1H), 7.83pn 2H 8.20(d, 1H), 8.50(d, 1H

80-2) 3-Et hoxycarbonyl - 4- (napht hal en-1-yl)-1H pyrrol e 500ng(1. 89 nmol) of

et hyl 3-(naphthal en-1-yl)acryl ate prepared in Exanple 80-1) and 368ng(1.89
mol ) of tosyisnbmﬁlamls@dy@m%@rmr-es-dtm weedeniads. 10m -of t etr ahydr of uranm. -~
255nmg( 2. 27 mol ) ofiyp Rty byt oxiade; dizgsol yed imnm 1@ fr ,of acan(10m-) - -
was sl owly added t r%@?ﬁ@e #1 xégrsgd’wasgﬁ’r e¥?g®e’d #@i’ 3?#1571%{%2 .o |
of water was @_Qd@ﬁlstpf{),hc,sg@ggﬂ),o@_mg,ulﬂpm_w(?;stmj:) the reaction and the _
sol vent was removed under reducéd pressure. 'he residue was extracted

wi th diethyl et her , FA@s KR t ¥Saqueous ~sodi um chl ori de sol ution and dri ed

over anhydrous magnesi um sul fate. The sol vent was renmpoved under reduced
pressure and the residue was subjected to colum chronat ography(el-uent: '

et hyl. acet at eBM?@@EIb&&neﬂl&M-iﬁﬂb@ﬁtﬁid&&ﬂBﬁ@Brd&ldﬁ&d, Yield 779 of the
title conpound. [err]H, NVR(CDC ,[err])_._Ler,r] 0.86(t. 3H), 4.02(q, 2H),

6.81(s, 1H), 7.48- The1titls compound gwas7 obtaingd oHp yisldof $5% rgccpuling to

3- Et hoxycar bopyl -L-(1H1 0 0l Vhe 45 ( hal.enal-yl.)- pyrrol e
The title conpouh \%/a?r%lfr)%flg'?%\ecf iﬁ’r\‘%&?%‘r.db%?) 38&%& g‘&gﬁ}ﬁjengé"ﬁl’é“ﬁhd

procedure depepireddin Prepafation833) 4vksRsednab asstartipg fmateriall he conpounds
prepared in Exanple 80-2) and Preparation 28-2).

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
cyclohexylmethylamine 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) S-Chloromgthyl-lscyélohexylmethylimidazole hydrochloride

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



[err]H NVR(CDCl [err]) [err] 1.11(t, 3H), 4.20(qg, 2H), 5.05(s, 2H), 6.78(s,
1H), 6.89(s, 1H) ., 7.38=749(m ~6H); 7. 85-7.97(m 3H) WD 99/ 28315

PCT/ KR98/ 00377 122 80-4)

3- Hydr oxycar-gm]% z4z ( 1H i m dazol - 4-yl ) met hyl - 4- (napht hal ensL; : -
-pyrrole 220ngy( hg{smml) of the conpound prepared in Exanﬁ%g&h%ﬁ/@?7\/vas

di ssolved in 5m of 50% ethanol, 216_rrg_(1 08 mol ) of potassi um hydroxi de
was added dropw se thereto; and the m xtdre was refluxed for 7 hours. The
reaction solution was cooled down to roomtenperature, adjusted to pH 4-5,
extracted wi'th - et ik titetahmoand. wis ebtainedetn &n?&lﬂ'@ﬁssmﬂﬁdd&di%y kbat e.
The sol'vent therein was renoved under 1Teduced pressure to give 162ng(0. 51
mmol , Yiel d 8B sgme PEOGEMME: a8 ohpRnamaiion 3ihl)s wsiigp slikvriresgacaionecany used

in the next r ' i i fd .Qn. [ H NVR(CD[{err] CD +
CDCl [err]) [ef?ﬁpﬁﬂ&%gyw&fg% (s, k%)ma?%%s 1H), 7.42- 7.70(m 7H),
r.?z-rsgé m 3H SPHS)NMRXCDCIQ (3_ 0.90h(t, 3H), I.OS(lbrs, 2H)"h }.3%(111, 4H),
~(1H 1 m dazol - 4. thyl - 3- - et hoxycar-bonyl - 3-nmet hyl.t hi o

) propyl ] car bahﬁgidﬂbgﬁagté%%lgﬁ -‘éz&%fsslféby‘?-g%@ez OReR 468, 6 BHImDAK(Sof t he
conpound pr epﬂq?d.i n Exanpl e 80-4) was dissolved in 2m .of _

di met hyl f ormam de, and then 150ng(0.78 mol) of EDC and 105ng(0.78 nmol) of
HOBT wer e added th&Ad ¢M+H)hd6Pesulting mixture was stirred at O[err]C for

5 minutes.  To the reaction solution was added 120ng(0.60 mmol ) of
~L-net hi onine nethyl ester, which was then stirred at roomtenperature for 5

hours.  The sPA.yprtCHRSomethyl-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 ﬁﬂe ‘compound was obtained in-a yield of 52% according to
the same procedure as Preparation 31-1) using dihydroxyacetone and
octylamine hydrochloride as starting materials. _
'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,
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.



renoved under reduced pressure and then 10m of saturated NaHCO err]
‘solution was added to the residue. The resulting solution was extracted

w th ethyl acetate, washed wi th aqueous sodium chloride solution and

- water, driedwy@psaghydrous sodium sulfate and concentr at egrkredibw7r esi due
was subject to colum chromat ography(el uent: dichl oronethane/ . .

" methanol =20/ 1, v/v) to give 104ny(0.225 ymol, Yield 37% of the title
conmpound. WO 99/ 28315 _

PCT/ KR98/ 00377 123 g.err] H NVR(CDA [err]) [err] ~ 1.21(m_1H), 1.55(m 3H),
1.80(s, 3H), PrapgratiogHB7: 4;Sméhws 1ef -Sxhbmemetipphl-decydimtidazalpy) hydre1 (s,
“1H), 6. 95(s, llh—'k .. 21-7.45(m 7H), 7.75-7.87(m 3H) FAB M5 463 (Mtl)
Exanpl e 81: S§ Qﬁ%dﬁ s-of (S)-3-[N(1-hydroxycarbonyl -3-nethylthio)

propyl ] car banoyl - 1- (1Hi m dazol - 4-yl') net hyl - 4- (napht hal en- 1-yl ) - 1H pyr

rol e(81) 70ng(0.15 mml) of the conpound prepared in Exanple 80-5) was

di ssol ved i-n37d} S-Slydzoxyauatipdnt-degytiidezolef t et r ahydr of ur an/

met hanol / wat er ( 3/ ZI%eu&ﬁglé/&npongg(‘Qa}%[bmé& iI?Iae%etﬁ”wi%déér%%l&ﬁ%%s added

thereto, and the m re was ‘stirre room erature f urs.
The .sol vent wdfe rsamzvedocudier 4seRtepadatities3iHy dging githed@Xyadetonkd andpl |
Yield 99.7% of the lithium.salt of the title conmpound. [err]H

NMR( CD[ er r] ODdscydasainechydrpchilands as jstargpg, mategialsy 49(m 3H), 1.85(s, 3H),

4.41 (m 1H), 5.13s, 8(d, | 70 B 8968,
41 o e RO ok, L0k 25, Phoord e
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-Hydroxymeﬂ1y1—1-(3-methy1)butylimi&azole o
The title compound was obtained in a yield of 52% according to
the same- procedure as -Preparation -31-1) using dihydroxyacetone and
isoamylamine hydrochloride as starting materials..
- 'H NMR(CDCh) § 0.90(d, 6H), 1.32(m, 2H), 1.65(m, 1H),
3.67(, 2H), 423(brs, 1H), 4.60(s, 2H), 6.84(s, 1H), 744(s, 1H) |
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



FAB M5 449 (Mtrl) Exanples 82 to 98: The conmpounds represented in the
follow ng Tables 4-1 and 4-2 were obtained according to the simlar -~ "

procedure as Exanpl e 80. WO 99/ 28315
PCT/'"KRO98/ 00377 124 Table 4-1 FAB CO\/I 8m%,,grr]H
NVR(CDAl [ er r Y P PRETMED) 5. 02( s,

2H), 6.69(d, 2H), 6.77(s, 1H), 6. 92-7.1%9 5H), 7.40- 82
393 7.58(m 6H), 7.75-7.87(m 4H) 14.06 5.01(s, 2H), 5.57(t, 1H),

6.46(d, 1H, 6.71(s, 1H, 83 6.83(s, 1H, 6.92-7.05(m 3H), 7.42-7. 55(m

TH), 7.74-7. 88{em sam%07p*3wdu93 4& Prepardtibn - 18-2)’.( bx t4ﬁ’t)it *2169%hffﬁ>un2H)
3.37(brs 2H), 84 . 04(s 6. 65(s, 1 ( 7.08(s, "IH),"

7.31-7.45(m DE@eregHn Pre %84)1) "V/ﬁf"s@éteé 851P+)5f31’8n&2ﬂ%tanMH) 2. 32(brs,_ N

2H), 2.22(brs, 2H), 3. 23(brs 2H), -3.65(brs, - 2H), 85 5.06(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), Pr&ﬁ(xdtmiH)SS SSﬁlIili['tdsls 16 StcHibfdmethyl-2HR-methoR§)etryifitida- 6H),
4.97(s, 2H), 374 11, 6.85(s, 1H), 7.06(s, 1H), 7.21-7.35(m
6H), 7.72(d, mﬁh "PSH?“ e403 1H), 7.95(d, 1H) :

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-methoxyethylamme hydrochlonde as startmg 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)
G . 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



87 12.04(brs, 4H), 3.62(brs, 4H), 5.03(s, 2H), 6.91(d, 2H), 7.22- 7.48(m

7H), 7.81-7.88(m 2H), 8.02(m 1H) 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 vidBongs1s62(s, 386 1H), 7.72-7.80(m. 2H), 8. 05(rarrirds00377
(CDCl[err] + CDerr]OD) 2.05(s, 3H), 3.33(brs, 8H), 5.13(s, 2H), 89
6.90(s, 1H), 7.06(s, 1H), 7.21(s, 1H), 71130-7.55(m 4H), 7.64(s, . 400 1H),
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) 5.06(s, 2H), s, 1H), 6.90(s,

1Hy, 7.15-7.660R) 5+q;hlomfmiqsd 1-(33mﬂm)pmpﬂmaqum)hy®o mide. 1H).-0. 22(m . .o . |

219 3. 65(brs, 11 Ther e Eohpyd” e otgthed n°s YIGR of Baoe Sohagitheg i o
1H), 7.24-7. 4% sﬁ&‘@ ?r?)\,@c?urz 49( Prepatdtion’ 2341, exbbht that\\eh@9t3BREnd
PCT/ KR98/ 00377 125 Table 4-2

FAB NO. prepared in Preparaq!q;t APH)NWEE et [a8rg Flerting mjaterial. _

MBS NO. (Mk1) 1.37(brs, 2H), 1.96(brs, 2H), 3.52(brs, 4H), 5.21(s, 2H),
7.08(s, 92 1H), 7.20(s, 1H), 7.37(s. 1H). 7.54(m 5H), 7.70(s, 1H), 399
7.94(m - 2H), PréparhtiohH)41: Synthesis 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) S-Hydroxymethyl- 1-(3-1sopropoxy)propyhm1dazole
*  The title compound was obtained in a .yield of 61% accordmg to
. the same procedure as Prepa_ratlon_ 3 1-1) 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)



2.12(brs, 2H), 3.02(brs, 2H), 4.98(s, 2H), 5.24(m 1H), 6.82(s, 93 1H),
7.03(s, 1H), 7.20-7-34(ny 6t~ 7-62-7. 71(m 3H),  7.93(d, 361 1H) 2.24(brs,
oH),. 3 04(brs, 4H), 3.11(s, 3H), 5. 03(, (§H)3£ m)(sz gi( 1H), 6. 89(8( 1H)
7.14-7.31(m $56-7.63(m 3H), 7.87 s
3H), 3. 21Em“%h’”’3 47(s, 3H), 5.05(s, 95 2H), 6.68(s, C@%%”%%s(m
7H. 7.74-7.85(m 2H), 8.09(d. 389 1H) ?1458 3.50(brs, 8H) 5. 16(s, 2H),
6.98(d, 1H), 7.08(s, 1H), 96 7.20-7.27CH 2H), 7.47(t, 1H), 7.67(s, 1H),
7.71(t. 1H). 8.08(d. 388 1H), 8 15(d. 1H), 8.80(d. 1M 3.40(m 4H),

' 3.70-4. 45(brs, "-'8I-"|) FAEB'IM*&I):&HP;-----5._-18(--5,----2H)-.-,--_9-7 - 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) (COferr] D) 3, 36(s; 4.83(s...2H), 5.58(t, 1H), 6.37(d, 1H),

98 6.52(s, 2kh. . 7.54(d, 432
1, 7 53(3 ?d J:ILQH) )%Xwgﬁfo?@méﬁ% 1?3 %s%r?t?%ﬁ&gﬁroﬁb}%mm&oie ]lﬁ}arocﬁgnde
1-(1-rethyl -1Himi a‘zm dkﬂﬁcpmpmd]y#as%btamed in a yield of 90% according to

nmor phol i n- 4-yl ) car bonyl| - 4- aph alen; 1-y 1H- pyrr e(99) To t he corrpound
|(or epgr ed in E%ﬁ prae 85§’¥%§§“’i(entalso ?@Haqqqt 'Zbr‘?i‘tc dghsupompesrdii ng t o

the.same procedpied s PefRatiol i420128aduse@d 4 ReRidd Sddrddie compound was
obtained in aﬁsPeI d of SE% by app)zyl ng ﬁ proce£res %GSCI’I bed in
Preparation 29-2) and 29-3) using WO 99/ 28315

PCT/ KRog/ 0037lzxample '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 -réﬂuxed_ for - 30 ‘minutes. The

solvent was removed under reduced pressure and then 150 of water and -



126 methyliodide. [err]H NVR(CDCl [err]) [err] 2.80-3.45(m 8H), 3.59(s,
3H), '5.19(s, 2H),"6.75(d,” 1H), 7.18(d; 1H), 7.21(s, 1H), 7.3 5(d, 1H),
7.40-7.50(m 3H), 7.72(d, 1H), 8.03(d, 1H FAB M5 401 (Mt1l) Exanple 100:
Synt hesi s of wodndsik 1- (4- cyanobenzyl ) - 1H-im dazol - 5-yl ] pCT]KR98/00377 :
met hyl - 3- [ N- (1- net hoxycar bonyl - 3- net hyl t hi o) pr opyl ] car banoyl - 4- ( napht

hal en- 1-yl ) -1H pyrrol e(100) 100-1)

1-[1- (4- Cyanobenzyl ) - 1H i m dazol - 5-yl metlhyl ] - 3- hydr oxycar bonyl - 4-

(napht hal en-1-yl)-1Hpyrrole The title conpound was obtained in a yield of
75% from "t he0gpnfoetigd me@:iarwds -added Escarthé eresifite2) afe rﬁmmr a&aison

- 29-5)-b roc f e..[3
s0a)) [orr]h ReeoabraRhy mepleel ) Shtir e wsiged oudy hagold 2
6.76(s, 1H), %a0#d8hedRhith digdh 1%&&2(4&4 éﬁk& téocglv@)lm g{é 48 mﬁlol Yield
(S)-1-[1-(4-Cyanobenzyl )-1Hi mdazol -5-yl]nmeth

car bonyl - 3- WGWDtdfltthmﬂfpypmaﬁmﬁnoyl 4- (napht hai en 1-yl)-1H pyrrol e The.

rocedor e as Exami s SMREEDER e €8 oh SR aHr 1262 e

100-1 1; S; 2.04(m 1H),
2. 13(211\,\/:?% USEQSgS[ eIIH)12::’06\“?),{( %?s?eg%oo(hﬁzl@ 118&((; 1H§E) 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 M5 ML n
(gg 1-[1-(4- c%‘gﬁgbe né\ %?‘aﬁé“‘wg;?z 8&@%395 -ﬁ)carbonyl- 1-(1-trityl-1H-imidazol-
met hyl - 3- [ N- (A-yiyebtieplyEaphaold - 3- met hyl t hi o) propyl ] car banoy! - 4- (napht

200mg(0.99 mmol) of the compound prepared 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 ovér 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-(naphthalen- -yl)-3-(thlophen-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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127 halen-1-yl)-1H pyrrol e(101) Lithium salt of the title corrpound vvas

obtained in a yield of 96% according to the simlar procedure

Exanple® 81 _fro t he conpound -prepared in Exanple 100-2 0B/
NNR(CDc:r[err‘]"’?’@Eferr]oo) [err]  1.82(s, 3H), 2.00(m )"CT['§{ m
2.36(t, 2H), 4.82(m 1H), 4.89(s, 2H) §1 2(s, 2H), 649(s , 6. 88(d
2H), 7.11(d, 1H), 7.17-7.32(m 7H), 7.6 .83(m 4H) FAB MS: 564(IVHr1)
Exanpl es 102 and 103: The corrpounds represent ed in the following Table

5..were obt a|§wﬁte?c@@ﬁwlﬁ§teﬂo ahfie s&bﬁbﬂe&l’ tor@eh*ﬂur echsw@mmﬁﬁ and - -

ég\é N-CI_)abl °° C%g’\{l acctate) to Pr 103 rg00- ?@?r 01, Yield 88%) of the tltle M

(cDC [err]) 0@2{?50%&‘1 0. 78(d 3H), O. 82(m 1H), 0.90(m 1H), 1.10(m

1H), 3.52(s, 32(m 1H), 5.02(s, 2H), 5.17(s, 102

?6030 2[H)-, ]6 72(s mi NMREDC 13)1r93 4.37Q3-ZH3 4.55(s 38H), g(ms,mﬂ)z(ﬁ.gg@m
err] + r 1H),

0.88(m 1H), }4 Qﬁrﬁok%ﬁYh}gg(Z%%ﬁ{ ozran(s', 546 2H),

6.77(s, 1H), 6 82( g W_J)BO(m 4H), 7. 38-7. 84(m Exanpl es 104 and

105: . The corrpounds represent ed “in the fol | ow ng Table 6 were -

Examples .45 to 72:

The compounds 'represented in the following Tables 2-1 to 2-3
were obtained according to the similar procedure as Example 44.

Table 2-1

B CoM. |- | ' ' FAB
NO ' 'H NMR(CDChL) § ' MS
‘ 5 v
(s [+856 2D, 651, 1H), 667(s, 1), 7.06(, 1H), 7146, 1D

17.21-7.32(m, 7H), 7.61-7.74(m, 3H), 7.82(d, 1H) |
e (495, 28D, 6:55(, 1HD), 6.76(s, 1H), 7.13-7.35(m, SH), 7.61- .

| | 3

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
oH), 7.62(d, 1H), 7.70(d, 1H), 795(d, 1H) | _

5.03(s, 2H), 6.76(s, 1H), 6.85(s, 1H), 7.07(t, 1H), 7.34-7. 54(m
OH), 7.72-7.79(m, 3H), 7.94(d, 1H) -

5.00s, 2H), 6.72(s, 1H), 6.77(s, 1H), 7.21-7.38(m, 11H) 762
\&, 1), 7704, 1H), 7.78(d, 1H)

o | g P26 38, 502 280, 6.74-7.10(m, SH), 717.7 50(m SH), 282
O | 7.65(d, 1H), 771(4, 1H), 7.86(d, 1) . _
(CDCI;+CD;0D)  205(s, 3H), 5.09(s, 2H), 6.84(s, '1H),|
|6.99-7.05(m, 8H), 7.23-7.36(m, 3H), 7.70(d, 1H), 7.86(d, 1H)

48 456

456

51 392




obt ai ned according to the simlar procedure as Exanple 101. - WD 99/ 28315

PCT/ KRO8/ 00377 128 Table 6 COM

FAB NO. . [err]H NI\/R(CDCI[err]) [err]

MS (Mrl) 1. 9%dsoms3idH), 2.33(brs, 1H), 2.95(brs, 5H), 4. 93(rcT/AAdp/00337 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(x¢, 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, iﬁ#e?— 5(d, 1H), 7.97(d, 1H Exanple 106: Synthesis of -

1[2 (1H—|md“_u. _yI}CLh)’:]'S \IIUI|JIIUIIII'-1- FAB

yl ) car bonyl - I-ﬁt hal en- 1-yl) - 1H- pyrrol e(106) 106-1) . ity
2-(1H-Im dazol éo yl[) et hyl- p-tosyl dFe NMBRERACE)A3 mol) of MS _
2-(1H i m dazol )et hanol and 0.55g(2.88 rrrml) of tosyl chl origggyer e

di ssolved in 20 ﬁlcnl oro&&tnm}b? 0.67.. 51 trletnyl anm je (was st ow y
added theretola EZO[H $:CHh 4 e? B4 % 1 s@@ﬁs &8 it 4rooRm tggperature
for 4 hours. |T Bfg)am&i-’ls?ﬂ(merﬁ—l)mms(rderrﬁ\)ed under reduced pressure The
residue was dirssotyed—m-tom ethyl—acetate wasied bequeublaiiy with 1IN
hydrochl oric acid s Y»: M%r@eé 8365eiltn 6B26r BERaS-20@e! Eilon and
aqueous sodi un shl 7122 1%@t, uzi)n7. zﬁl-mse(in OBH} aa’mdn}mw rm(@nem),urmosu fate
and t hen concen.trat7e§§(d lH) ,

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)

5.01(s, 2H), 6.72(s, 1H), 6.77(s, 1H), 7.22-7.35(m, 11H), 7.61-

56 o - 412 |-
~ 17.80(m, 3H) . | 2

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

" |7.70(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) B

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

s [5:09(s: 28D, 6:80-7.20(m, 4H), 7.15-7.35(m, 4H), 7.40(d, 1H), | 40'3

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
. [1H), 7.02(d, 2H), 7.14-7.43(m, 11H), 7.72-7.89(m, 3H)
[1.98¢s, 38D, 2.75(, 26D, 3.90(, 2H), 4.85(s, 2H), 6.60-6.72(m,
4H), 7.11-7.45(m, 9H), 7.68-7.82(m, 3H)

2.01(s, 3H), 3.61(s, 2H), 4.98(s, 2H), 6.61(s, 2H), 6.74(m, 2H),
7.10-7.48(m, 10H), 7.71-7.88(m, 3H)

63 468

64 438




The residue was subj ect ed to coll um chr omat ography(el uent:

di chl or onet'hane/ et hanol =20/ 1, v/ vy to give 0.-30g(1. 13 nmol, Yield 47% of
the title conpound. [err]H NWR(CDCl[err]) [err] 2.42(s, 3H),

5 e o W gge Shsy (1 O 005 20 1290 20 ettty
PCT/ KR98/ 00377 129 106-2). 3-Hydroxycar q?é\yl 4- (napht hal en-1-yl)-1H pyrrol e
The title conpound was obtained in eld of 80% by hydrolyzing the
conpound prepared in Exanpl e 80-2) accor ding to the sane procedure as
‘Exanpl e 80- 4)"‘alﬁler2-]3H NVR (CDCl [err] + CDl-err}OD) [err] 7.12(m ~3H),
7.20-7.31(my L, 7.50(d, 1H), - 7.68(d, 1H), 7.76(d, 1H) 106-3) :
3-(Mor.phol i. n-%o Ig?car bonyl 4- (naphthal en- 1- yI) 1H pyrrol e The } FABe
conpound was q ned in a yield off- gggp éng to the same prnggegure as
Exanpl e 80-5)| NQom t he conpound prepare arrpl e 106-2) andﬁgﬂpml I ne.
[err]H NI\/R(CGLDrr'l) rnrr1 ').RSQQ')II’\I’C RQg{Q 1'—“ ;’ 1'—')’
7.30-7.62(m 4::% 7.92@( aH),ld-M(s 71H85(6d70(sl HH), 8108(27(m,1lﬂ}H) 1505334 1H :
106-4) 1-[2-(f 5| m,g |4g_) gt h%b] 3- (mor phol i n- 4-yl ) car bony 4&4( hapht ha-
| en-1-yl) - 1H lpy §6£ titledomdound was obtained in_a yi el 1% by .
reacting the co ouawspmpasmdl [H),:X.QI"HWQG(#QGI-SH)) ws§-7. 71848, mrpound or epar ed
i n Exanpl e 106 égp 2eE dﬁ_@g to the sanme procedure as Exanple 4p4-43%. [[err]H -
NVR (CDA [erp]D) Lerr& 3 72(brs, 12H) 7. 20(s 1H) . a
5.10(s, 2H), 6.70(t, 2H), 6.80-6.95(m, 4H), 7.15(t, 1H), |
67 [7.21-7.45(m, 7H), 7.50(t, 1H), 7.60(d, 2H), 7.71(3, 1H), 7.75- | 470

7.80(m, 2H), 7.91(m, 1H)
3.82(s, 2H), 4.95(s, 2H), 6.57(s, 1H), 6.63(s, 1H), 6.92(d, 2H),

68 | | - 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), 7.5%(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) o
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, 1H), 6.87(s, : 502
1H), 7.22-735(m, 7H), 7.61-7.72(m, 3H)

3.71(d, 1H), 3.85(d, 1H), 4.85(s, 2H), '6_,.5_1(s, 1H), 6.73(d, 1H),
16.92-7.41(m, 14H), 7.62-7.73(m, 3H)

72 536

Exampie 73: Synthesis .of 1-[1,-(4—cyan6benzyl)-iH-imidazol-5—yl]dlethyl-

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 -



7.40-7.55(m 8H), 7.82(d, 1H), 7.88(d, 1H), 8.05(d, 1H) FAB M5 401 (M#1)
Exanpl'e 107: Synthesis of "(S)-1-13-(1Him dazol-4-yl')propyl]-3-[N-(1

- met hoxycar bonyl - 3- net hyl t hi o) pr opyl ] car banoyl - 4- (napht hal en-1-yl )--1H

- pyrrol e( 107wo0l99/Z8315 - . PCT/KR98/00377

3- Et hoxycar bonyl - 4- (naphhal en-1-yl)-1-[3-(1-trityl-1H i m dazol 4-yl)
allyl]-1H pyrrole The title conmpound wadlebtained in a yield of 85% by
reacting WO 99/ 28315 ' :

PCT/ KR98/ 00377 130 t he ,conpound .prepayed i.n anple 80-2) with_the conpound
r epar e 1 PAEBFEIER B0 S LEEEH Wit FEnas PEARE sk Ko eIt BRI o
24-3) . T ] HentNRar ( GPOLEGEE] ) oHE e o 82t - 3H: 67(s,
%0;%) ] =10/|1, Z/V) to give '83mg(10.17| mmol, Y:cid t56f%tu). of ;he pﬂgdcom;?ouid.--l
- r bonyl - :1- < 1-[3-(1=tr = -4-

pr opylo]x}/-iil-'pgr ?/ol e1§88%%@§ﬂm|y)5)-0&%%[ﬁ%s’céﬁﬁéum-xﬁﬁseﬁiﬁn Gég‘/ﬁﬂ)iﬂ e
107-1) was di sg9! vask@ n18yl 7of2-rasGanqlimcat gyt i gnam ofyrd s added
t hereto, and t%g m xt(tﬁre \T/as sti rr{ei% qu(I)-Ir)’ ?ﬁjo%’r 1u Hg?vﬁ%r%%gnhgz sphere.
The.mixture wWaH),f 802e{dediH)o renpve the catal yst and the solvent therein was

renoved under redu ress . he residue was subject to colum
chr omat ogr aphy( el ug‘ﬁ‘t% %gch%?cghﬁ ane/ met hanol =98/ 2, v/v) to give

246ng(0.40 nmmol, Yield 82% of the title conpound. [err]H NMR (CDO [err])
[err] 0.92(t, 3H),'2.2§ém 2H), 2.73(t, 2H), 4.01(m 4H), 6.70(s, 1H, -
6.82(s, 1H), Exemplk 74wz, '7.91(m 3H) :

The . compounds represented. in the following Table 3 were

obtained according to the similar _procedﬁrc as Example 73.

Table 3

COM' 'H NMR(CDCl s
NO. (CDC) & M3
| (M+1)
74 4.82(s, 2H), 5.12(s, 1H), 6.30(s, 1H), 6.41(s, 1H), 6.77-7.08(m,
12H), 7.31-7.46(m, 3H), 7.68(d, 1H) - ' 499
=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),
7.23-7.42(m, 12H), 7.65-7.73(m, 3H), 7.82(d, 1H) 37
-, [P03(s 2H), 5.10(s, 2H), 6.78(s, 1H), 6.87(s, 1H), 7.32-7.45(m,
- [12H), 7.74(d, 3H), 7.81(d, 1H), 7.88(d, 1H) o

" Example 78: Synthesis of ';:34(4'-ﬂ'uorobenzoyl)lll(I-methyl-l_H-—imidazol-
4-yh)methyl-4-(naphthalen-1-yl)}-1H-pyrrole(78) '

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



107-3) (S)-1-[3-(1H 1 m dazol -4-yl)propyl]-3-[ N (1-nethoxycarbonyl - 3-net h-
yl thi o) propyl ] car banoyl - 4- (napht hal en- 1-yl)-1H pyrrol e The conpound
prepared in Exanple 107-2) was treated. according to the procedures of

Exanpl e 44- f0-4) to elimnate the trityl group and gy ﬂ@km@% Then,
t he product%ﬂggﬁggstoai ned was reacted with (L)-nethionine nethylester -

according to the same procedure as Exa 80-5) to give the title conpound
inayieldof 29% [err]H NWR (CDO[err]) [err] 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(m 2H),
-4.56(m - 1I(-|) . fﬁeliD? gdmile Pridpeduiie 72y Exabifle I &s'S-))(sQCe;iﬂ-l)‘Ler]at? 343-?(6616631120}7}% ,
"7.82-8.01(m 5 AB MS 491 1) a '108:. Synthesis .0
| (pg)T ; iR[Q gt g éégérmaag?@m&a@rf%ﬁépﬁi eefi 'gl? corm} oPPRaE4 1o Preparation -

or opyl ] car bariy f%‘ﬁ%_"ﬁ% i m.dazol - 4-yl ) propyl | - 4- (napht hal en- 1-yl ) - 1H-
pyrrol e(108) The tH INMR(ODIINd sned42(st aH)ed.0ilfs, 2H) o.78(of, 3BP67. Abspr di ng
to the sanme proce le ce that the conpound prepared in -
Exanpl e 107-gﬁhﬂﬁfé-?ﬁmmﬂﬁﬁ&%@c%[err]) [err] 1.57(m 2H),
1.88(s, 3H), 2.08(ppnr’HIS (g/ﬁzg( ®o2H), 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 M5 - 477(Mtl) Exanple 109: Synthesis of '

1-[3-(1Him dazol -4-yl ) pro

| 1-3- I n- . .
4-yl ) car bonyl -?i’fﬂlép%t al egg'lé'flﬁf rlr??{ Bi}? b%?xgtl‘gé—&)u-lm|dazol-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), 7.28—7.40(in; 7H), 7.51(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-(naphthalen-1-yDacrylate _
22.4g(0.10 mol) of triethylphosphonoacetaté was dissolved in 500
m¢ Of tetrahydrofuran and 12.4g(1.1- mbl) 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



The title conpound was obtained in a yield of 42% according to the sane

procedure as Exanple 107-3) except that norpholine was used to the conpound - -

prepared. in Exanple 107-2). [err]H NWR (CDC[err]) [err] 2.16(m 2H),
2.35(brs, 2Hwo®Rns@dém 2H), 2.80-3.50(brs, 6H), 3.54(s, 3HpcT&RISG(Y7 2H);
6.74(d, 1H), 6.76(s, 1H), 7.07(s, 1H), 7.33(t, 1H), 7.36-7.50(m 4H),
7.76(d, 1H), 7.84(d, 1H), 8.08(d, 1H FABiM5 415(Mtl) Exanple 110:
Synthesis of 1-[1-(4-cyanobenzyl)-1H i m dazol-5-yl]

met hyl - 3-[ N- (2- met hoxyet hyl ) - N-met hyl ] car banoyl - 4- (napht hal en-1-yl)-1
H: pyrrol e( 1103ce1ate- ashed ™ twice with ~water, dried over anbydrous. magnesium

ver o
S0 0. 4> oty oppbinled A AT Yl " SRRy R Dp515
PCT/ KR98/ 003 7Hexkde/ethyll RBR=DSA, W) toOkive 0B: mmowqhwli&e&ﬁ nggelgy | ne

| were reacted according to the simlar procedure as Exanple 80-5) to give
110ng( 0. 35 mige, g SPEPEBBE. of the title conpound. -[err]H NVR (CDCl [err])-

' 3. 13(b
5 3 Sabre, av Ho NHRIEDGIHD 5 G 3mI a0k Py Bk, iy
7.78(m 2H), B404(G0(m]3H), &. TREP1E), Itﬁa(ﬂ;;@m) 8.20(d, 1H), 8.50(d, 1H)

1-[1- (4- Cyanobenzyl ) - 1Hi m dazol - 5-yl ] met hyl - 3- [ N- ( 2- met hoxyet hyl )
- N-met hyl ] car banoyl 4- (napht hal en-1-yl ) - 1H pyrrol e 98rrg(0 32 mmol ) of the

conpound pr epgy. 81 3L b dnyl-4dmiPhthalen-1 1-yl)-1H-pyrrole _
500mg(1.89 mmol) of ethyl 3-(naphthalen-1-yl)acrylate 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)



and 85ng(0.32 nmol) of the conpound prepared in Preparation 29-5) were
reacted according to the simnmlar procedure as Exanple 44-3) to give
115ng(0. 23 nmol, Yield 729% of the title conmpound. [err]H NWR (CDCI[err])
[err] 2. 41(%93% 15 2. 75(brs, 2H), 3.07(s, 3H), 3.17(brs, jExresedsbrs;
1H), 4.91(s, 5.11(s, 2H), 6.71(s, 1H), 7.05(s, 1H), 7.17(d, 1H),
7.40-7.68(m 9H) 7.78(d, 1H), 7.88(d, 314), 8.06(d, 1H) FAB M5 504 (Ml)
Exanpl e 111: Synthesis of 1-[1-(4-bronmobenzyl)-1Hi nidazol-5-yl]

met hyl - 3- [ N-(2- net hoxyet hyl ) - N-net hyl ] car banoyl - 4- (napht hal en-1-yl)-1

H pyrrol e(111) "105ng(0. 29 nol ) of t he conpound prepared in Exanple 110-1) -

d 78ny(0. 29 f-th prepar t 32-2
Feact od-accor Sy FEEFRSHEOREr I oHSeB e 5y B e R b plear g
121ng( 0. 21 mt%m.}@eld 75% of the title conpound. [err]H NWVR (CDCl [err])
[err] 2.37(s,”"3H), 2.72(brs, 2H), 3.04(s, 3H), 3.15(brs, 1H), 3.31(brs,

1H), 4.95(s, 2H), B20108@.60kpmol. of (the dumpound] prepareftiy Frxaample. BBEM 10H)
7.81(d, 1 7,894d, 8. 02
PCT/ §<R98/ 5%37‘7351 k@ﬁ)l\/gl %’9 RQCH °’E‘>%E\$ﬁ8 2‘9"/“1@% ol ek jRotasgium

1-[ 1= (4- br onoiyeRaxilis -wit laﬂﬁ&ﬁﬂ?dpvﬁs&'tilereto -and the mixture was refluxed for
nmet hyl - 3- (nor phol i n- 4Egl ) car bonyl - 4- (nap hf hal en- 1- yl)-1H pyrrol e(112)

100ngy( 0. 33 |houss. t ecr@mnaolpﬁezpaww cpniesxémetolmxs)teamr:m&ng(o 33
ol ) of the SHIRGH"t PHEPUSY LRk W' BT’ dhtate and dried  over |
anhydrous sodium sxﬂfatg. The solvent therein was removed umder
reduced pressure to give 162mg(0.51 _zhmol, 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.



were reacted according to the simlar procedure as Exanple 44-3) to give
130ng(0.23 muol, "Yield 71% of “the titie conmpound.: [err]H NVMR (CDCl [err])
[err] 2.04(brs, 2H), 2.25(brs, 1H), 3.03(brs, 5H), 4.93(s, 2H), 5.07(s,
2H), 6.62(s,wdhsrsars 10(m 3H), 7.29(m 2H), 7.41(m 3H), 7prEOKRys/ @57,
7.81(d, 1H), 7.89(d, 1H), 8.01(d, 1H FAB Ms 555 (M+1l) Exanple 113:
Synthesis of 1-[1-(4-cyanobenzyl)-1H i mgazol -5-yl]

net hyl - 3- (mor phol i n-4-yl) t-hi ocar bonyl - 4- (napht hal en-1-yl') - 14 pyrrol e (113)

20ng(0. 04 mmol ) of, the conpound prepared in_Exanple 104 and 18ny of
"2, 4=bi s(phenyl't hi o)H Dlila-28 4- 02 Hos ik ah ‘é(m, d#HhI 4 %ﬁ&swlé)

'd| ssol ved i'n .l of e r n h t t room
t.enmper at ur.e. fogi(é 3}%}? %\@I{lg ?%lg ??géglgﬁgsglﬂéoz%ﬁ&%e%ﬁ%ng%k
saturated so;m}lmzpkﬁ(ﬁgrm)grm;mm(mnsl{) The. resulting mxture was
extracted with eth acetate and dried over anhydrous sodi um sul fate. The
organi ¢ sol vent Waé ABe MY 6946 ddt D educed pressure and the residue was

subj ected to col uim chromat ography(el uent: -di chl or omet hane/ met hanol =9/ 1,
v/iv) to give 9ng(0.017 mol, Yield 43%. of the title conpound. [err]H NVR

- (6 Cg);:l [er g-]) [E;idlﬂzp!el 8B ( tﬁ}&ithé’dlﬁ 02 QSX-MN-(IGH)dmﬁyGBﬁ'bGnymﬂérgetgyﬁi}-iﬁ ' H)V\D
99/ 2%2’15 . propyg]carbal_:?:oyl- -(IH-lmldazo -4-y] l_Rmethyl-at-(naphthah@r,‘l (gﬁd@g)ﬁ 134

gA[BI\I-N(SZ rrg%ﬁo'@@(t Rl:zx?rrpl e 114: Synthesis of -
ye ) - N- net hyl ] car banmoyl.
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 - Wa_s removed under reduced pressure to give
68mg(0.15 mmol, Yield 99.7%) of the lithium salt of the title compound. -
'H NMR(CD;OD + CDCk) s 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.



-1-(1-met hyl - 1H-i m dazol - 5-yl ) met hyl - 4- (napht hal en- 1-yl) - 1H pyrrol e(114)
114-1)" 4-(Naphthal en-1-yl)-1H pyrrol e- 3-carboxylic acid 2.64g(10 nmol ) of
t he conpound prepared in Exanpl e 80- 2) "was dissolved in 50m of 50% -
ethanol ,” and 5@5%&0 nmol ) of potassi um hydroxide was ‘addgd.Lh&iin- -The
reactlon m xturé was refluxed for 7 hours, cooled dowmm to roomtenperature, -
adjusted to pH 4-5, extracted wth et hyI acetate, dri ed over anhydrous
sodium sulfate. The solvent was rem)vea under reduced pressure to obtain
1.629(8. 1 mol, Yield 81% of the title conound. The product thus

‘obt ained was @Teblecddly used in the next reaction w thout purification.
[errTH NVR(CDOL [ecr]) [err] 8 60(s, 1H) 7 32-7 40(m 5H) 7 5A4(S H) ,
7.84(m 2H), .9@[%15, '1H) FAB (MtH): 236 114- 2) : FAB
3-[N-(2- Met hox%* yl ) - N- et hyl | carppammrieBeinapht hal en- 1- yl)- g pyrrole
234nmg(1 mol ){ HO.t he corrpound prepared in Exarrpl e 114-1) was d',@ﬁ-% ved in

2m  of di met hyH ref-ge—anrt—then—230rgt-—=2—rol)—ef—EDc—104nrE ol ) of
triethyl am ne a&g 5820y (2E)2 610801, ) 215 a-THE] W &.2dd &8t d)et7ot0-| The
resul ting m xpure wagmst by ethsat sRhe4hC for 5 minutes. To |t H&3 rkacti on

sol ution was pdded - thyl )= Ne et hyl ami he
hydr ochl ori de \/\hllél@é(&hﬁi)hé@lést i2H).e 8.5, ilerﬂ4&(é,rrpH}a&7ﬂ(e, ¥y 5 hours.

The sol vent wasgy egRYQd 187)dRT02L LIRS BEDT S 55N gt)heml&)ﬁk mdf 4gptprated
pot assi um carponat ution was added ‘to the res ul ting
sol ution was exl_.ralgﬁgd with 20 nl of ethyl acetate. washed witlh 10n] of 1IN

aqueous hydroghl orjyGs@gl dom, 122(brs, 4H), 2.95(brs, 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)

11.41(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) '

2.04(brs, 4H), 3.62(brs, 4H), 5.03(s, 2H), 6.91(d, 2H), 7.22-

- 87 —— 435
7.48(m, 7H), 7.81-7.88(m, 2H), 8.02(m, 1H) 3

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, SH), 762(s 386
1H), 7.72-7.80(m, 2H), 805(d, 1H)

(CDCl; + CD;OD) 2.05(s, 3H), 3.33(brs, SH), 5.13(s, 2H),
89 16.90(s, 1H), 7.06(s, 1H), 7.21(s, 1H), 7.30-7.55(m, 4H), 7.64(s,| 400
- 1), 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,
o 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), 7.24-7.42(m, 6H), 7.62-7.70(m, 2H), _
17:94(d, 1H) :
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solution, washed wth agueous sodi um chl oride solution and water, dried -
over: anhydrous sodi um sul fate and concentrated to give 246ng(0.8 nmol) of
the title commpaszasis[err]H NVR(CDCl [err]) f[err] 2.46(s, 2HpCTA®&e®37710( 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) 188B (M+H): 309 114-3) 1

-(1- Met hyl - 1H-im'dazo| 5-yl) net hyl - 3-[ N- (2- met hoxyet hyl ) - N- net h-

yl'] car banoyl - naggt hal en-1-yl)-1Hpyrrole 618ng(2.0 nmol) of the corrpound
prepared in Ekﬁ 114-2) was dissolved in 10n1 of di met hyl f or mam de, -
264ny( 6. 6 mMmop—ofTsodiunmrhydride( 669 —was—added—ttereto—at—o6t "”‘Cland
then the mixtlg@Mwas stirred for 5 mnutes. To the m xture wa A?dx o
367my(2. 2 mmo| }oeof | 5-chl oromet hyl “H-NMR(GDPCH dhizol e -hydr ochl or | ddSamd t he
whol e mi xturel was jstirred at roomtenperature for 5 hours. The @@h\;ent was

renmoved by di BTTT1 n auc n of 3 added
to the residup. ﬁél@ﬁ(t l\gggb rﬁgﬁ% gﬁj’i 5\%@%% %ﬁ of et hyl
acetate, driefd 'Qﬁ/eﬁthﬂy@(%uéf&ocﬂmsdﬁf),atkﬁ4(monﬁéht 7806sg, 1R 39abj ect ed
to silica gel| col umw;nrmyatgqg@ el uent: di chl or onet hane/ nef hanol =

90/ 10, V/ V) t nbt (capmuy u-—r-—rll \|/| el d UC“/“ A'F + hn + ' fl e r\nnrnnjlnrl e'r-'L-]-—--l .
NVR(CDCO [err]) [er@]2(bes, L5 302Et)rs, 2H¥11ﬁ$(s12ﬁ) 53241(ﬁ(blf§) 6682Xs, 3.30¢brs,

1H), 3.50(s, BHs, 9?33 6.269(Fy(m 1 1 361H)
7.30-7.49 (m| 4H), g? (,s lH? 7. g’g S, 66@??3(3(8‘“ Hﬁj’ FAB(’ 3&%: 403
Exanpl e 115: [Synt é ?s of 1-(1- |sobutvl 1H-| m dazol -5-yl)nethyl - 3-[ \-

(2-met hoxyet hyl ) - No ool | deparosry] 2, ( 53pR! hehes0dy 2l Ay) ol e
| 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 [2H), 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, 1H),

96 [7.20-7.27(m, 2H), 7.47(t, 1H), 7.67(s, lH) 7.71(t, 1H), 8.08(d,| 388

1H), 8.15(d, 1H), 8.80(d, 1H)

340(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 16.52(s, 2H), 6.81(s, 1H), 7.05-7.35(m, 9H), 7.51(d,  1H), 7.54(d,| 432.
1H), 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)
To 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



(115) WD 99/ 28315
PCT/ KR98/ 00377 136 618ng(2.0 mmotl ) of 't he corrpound prepared-t n -Exanpl e -
114-2) was dissolved in 10m of dinmethylformam de, 264ng(6.6 nmmol) of

sodi um “hydr | was added thereto at O[err]C, and th o 3.;J,vas -
stirred for g)%mé%t{%s 459mg(2. 2 mmol ) of the conpound g?%%’g%e

Preparation 33-2) was added to the m xty whi ch was then stlrred at room
tenperature for 5 hours. The sol vent Wés renoved by distillation under
reduced pressure and 10m of water was added to the residue. The resulti ng
m xture was eifictifdioditiet Wi-ce with-20m - of et hyl--acetate, -dried over - - - -

anhydrous sodi um syl fate onﬁ entrated:and subjected to silica gel-colum
chr omat ogr aphy (el uefit N MR@PQ dmdt HaPPH(Rarti 006, 3\H)V)5118(50541-a N

R ENE St Sl R S G G T i %

3.32(brs, 1H)7.73(®20H), 63(d, 51-133(3 2H), 6.72(s, 1H), 7.09(s, 7. 19(s,
1H), 7.30-7.49(m 7,78 7.84('_d, 2H), 8.08 d, 1H) FAB (MH—I) 445
Exanple 116: %ﬁ%%‘ﬁ% Sg’f (ﬁ%l:)(l cycl ohexyl net hyl - 1Hi mi dazol
-5-yl) et hyl - 3- [N-(2 met hoxyet hyl ) - N-net hyl ] car banoyl - 4- (napht hal en- 1- '
~yl)-1H-pyrrole (116) 618ng(2.0 nmol) of the conpound prepared in Exanple
114-2) was di Exainpbal 160:1@yntlesisisdi ofet(8)-1+[a«(deoyadebed§HrIE bmid aaediS)yipf

~sodium hydri g%%f?yqfée[ﬁ\-?f-n?gﬂggyc%r éneyy -methﬁthxg)propjbﬁca é;[n%ryﬁzt-(napht

halen-l-yl)-IH-pyrrole(IOO)

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. . | _ | L
'H NMR(CDCh) s 185(s 3H), 2.04(m, 1H), 2.13(m, 1H),
242(t, 2H), 3.61(s, 3H),  4.83(m, 1H), 5.02(s, 2H), 5.11(s, 2H), 6.63(s,
C1H); 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 '



stirred for 5 mnutes. . 647ng(2.2 mmol) of the conpound prepared in
Preparation 34-2) was "added to the mxture;which-was then stirred at room
tenperature for 5 hours. The sol vent was renpved by distillation under
reduced presswomyzssts 10m of water was added to the residuepCivkmoyoesnl ti ng
‘m xture was extracted twice with 20mM of ethyl acetate, dried over
anhydrous sodium sul fate, concentrated ab2f subjected to silica WO

99/ 28315 PCT/ KR98/ 00377 137

gel col um chronat qgr el u ...di chl or onet hane/ net hnol =90/ 10, v/v) to
obtain 72ng( ik &"3%5’;?%53"{% i?lt)l-e-----c-orrpound-; ~[err]H NVR(CD&[err]) [err]
0.87(m 2H), "1.30(brs, 1IH), 1.40-1.80(m 5H), 2.41(brs, 2H)y, 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(sLithibn szlt26f sthe 1tifle GuBfbund4eabnobtdided ih %8 (Gdeld1b¥,

7.83(d, 2H), - (d, 1H) FAB . .485 Exanple 117. Synthesi s, of

3-[N (2- met ho%ﬁ%h%‘j@ﬁgﬂﬁettﬂy%;g%ylpmce e a _E"fﬂﬁ/llrle 81 fom the

4- (napht hal en-chnylohnd -frbpaed tin| Edkhp1el fhze), - 5-v! ) methyl - 1H-pyrrol e (117)
618nmg(2. 0 mmol ) of lthe conmpound. prepared i'n" Exanpl e 114-2) was dissolved in

10m_ of di net hyl f or FatNMR(CREAng( €IBOINMg )  1632(s,03H)n2.0A¢mly 1HRY 0% (myas
added t hereto. .0 ] an he mi.xtu s.sticred f 5 mnpute _
. 429ng(2. 2 ol ? _ ofé'ﬁh@ g}'ppouﬁé&ﬁ’r ?&@r e%%?&?ﬁéiaﬁé}ﬁf%nggb %E&és I3Heded to
the mixture, WeKh, o8, v!lqm,sm),_rmmt.sz(ﬂemz??np@z-@tsggﬁ, g S5 hours.  The
sol vent was renoved by distillation under reduced pressure”and 10m of

wat er was added to KFAB Mssi (MY resulting nixture was extracted twice
with 20m of ethyl acetate,

. 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. |

(CDCly) 0.67(d, 3H), 0.78(d, 3H), 0.82(m, 1H), 0.90(m, 1H),
op |F10Gm, IH), 352, 3H), 432m, 1H), 5.02(, 2H), 5.17,
| [2H), 6.72(s, 1H), 6.83(s, 1H), 7.23-734(m, 3H), 7.41-7.92(m,|

10 = - o L
(CDCl; + CDsOD) 0.62(d, 3H), 0.71(d, 3H), 0.79(m, 1H),

' ]'03-"‘ 0.88(m, IH), 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,

560

546

¥

. Examples 104 and 105:

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

obtained according to the similar procedure as Example 101.



dried over anhydrous sodium sulfate, concentrated and subjected to silica
‘gel col um chromat ogr aphy( el uent: di chl oronet hane/ net hanol =90/ 10, v/v) to -
obtain 714ng(Yield 78% of the title conpound. [err]H NVR(CDCl[err]) [err]
- 0.90(t, "3H), 1 s, 2H), 1.30(m 2H), 1.45(m 2H), 2.41 .
2.72(brs, ,’ggéﬁ%brs,' . 3.32(brs, 1H), 3.63(t, 2H), é&fﬁ@‘%{“@?m,
6.72(s, 1H), 7.09(s, 1H), 7.19(s, 1H), {o25(s, 1H), 7.30-7.49(m 3H),
7.78(d, 1H), 7.83(d, 2H), 8.08(d, 1H) FAB (MtH): 459 Exanple 118: Synthesis
of 3-[N-(2-nmethoxyethyl)-N-nethyl]carbanoyl -

4-(.napht hal en 1- yI) 1 (1 octyl 1H—fi'm' dazol --5-yl ) net hyl - 1H pyrrol e(118)

WO 99/ 283157 PCT/ KR98/ 00377 138
618ngy(2. 0 mmT?}bI@)fG the corrpound prepared |n Exanpl e 114-2) was dissolved in
10m- of di netpyorram uc, 264@(6 Saamiitasy [ uf oudl R hyd:’i dC( 6094—nas added .
t heret o at O[jecohe.| and the m xture was stirred for 5 mnutes. ds8ng( 2. 2
mmol ) of the cqﬁound prepared i n'HoGYRr €D@H 36-2) was added |t MS He .
m xture, whighWas jthen stirred at roomtenperature for 5 hourmﬂ)'lhe

sol vent was riemnmove I o€l T educed pressure ang  1tont of

wat er was added to ﬁ)é(b ?&Jé Z'%th‘i% ] ?ﬁ%*‘ﬁ'@ gﬁ&t{; i @3 act ed twi ce

with-20m of ietiogl escéﬂa,xéézwlléﬂ GVas(s, akily e 1A (g ﬂb);]llﬂﬁ(mulzm,t es502
9Fs

concentrat ed *and sU (?H“klﬁ t Qg aphy(el ugnt:
di chl or onet hanelretlh ta A 59% PIZ 76% of It he

title compound. [e%}mmwﬂmsgs@m]m)[ dr90ys, 331)82(95(br$3|—191—1) B3 (brs,| 2H),

1.30(brs, 10H), 1. 44k oriHa.o78, 4khbrso72 i, 4.608% b, 7bhls, 189 P1(brg, 6H),
3.32(brs, 1ML 105 110, 2H), 729(m, 2, 746(m, 3H), 7.60(m, 3H), 780d| o©

1H), 7.85(d, 1H), 7.97(d, 1H)

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 stirred at room temperature for 4 hours. The organmic solvent was
removed under reduced .pressur_e._ The residue was dissolved in 10y of |
ethyl acetate, washed sequencially with IN hydrochloric acid solution,
saturated 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(CDCh) - § 2.42(s, ‘3H), 4.17-4.28(m; 4H), 6. 88(s, 1H),
6. 99(s 1H), 7.29(d, 2H), 7.45(s, lH) 7.64(d, 2H)



3.62(t, 2H), 5.09(s, 2H), 6.72(s, 1H), 7.09(s, 1H), 7.19(s, 1H), 7.25(s,
1Hy, 7:30:7.49 (m 3H), 7.78(d, 1H), 7.83(d, 2H), 8.08(d, 1H FAB (MH):
501 Exanple 119: Synthesis of 1-(1-decyl-1Himdazol-5-yl)nethyl-3-

[ N-(2- met hox @Hfsil'sl\l' met hyl | car banoyl - 4- (napht hal en- 1- yl ) -pbhiyesiehe (119)
618ng(2.0 mmo of the conmpound prepared-in Exanple 114-2) was dissolved in
10m  of dinethylformam de, 264ng(6.6 mplg) of sodium hydride(60% was
added thereto at O[err]C, and the m xture was stirred for 5 m nutes.
567ng(2.2 mmol ) of the conpound prepared in Preparation 37-2) was added to
t he mixture, \i6ed) Wilydrdmycadonyktdnaghthdewldrbdrmtroie for 5 hours. The - -
'solvent was renoved._.b . stillation under .redugced pressure d m, of e
wat er was added t'odnﬁ'% gﬁ%i‘ &B@P"ng P‘@éulqﬂqt?ﬁe% ¥t ute Wég e%]r%@t?’ecpﬁvm ce
with 20m of eliydiyAset@ECcompontld PPépadetllin Example 80-2) according to the

PCT/ KR8/ 00377139 drf ed over™ anhydrous sodium ‘sulfaté, concentrated and
subj ected to samecprogeiure @s UExample Btatbgr aphy (el uent : :

T1ele compound T or rHHE dbbfe f 16mbaPTY s o itR S, 78131k S35y
1.30(brs, 14H)7,;50td’44mgZ,Ebqu,Sggg(lém%l;ﬂ) , 2.72(brs, 1H), 3.01(brs, 6H),

3.32(brs, 1H), 3.62(t: | 76.72(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)

ST IN (et non 98T T ichistingY PhERRiRY-maptthaten-1-50)- -pyrrole
: The title 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



1-[1-(3-nmethyl butyl)-1Him dazol - 5-yl ] met hyl - 4- (napht hal en-1-yl ) -1H

pyrrol e(120) 618ng(2.0 mml) of the conpound -prepared in Exanpl-e-114-2) was-- -

di ssolved in 10mM of dinethylformam de, 264ng(6.6 mol) of sodi um

hydri de(60%) (ded thereto at O[err]C, and the m xtur l.Lyed for
5 m nutes. Wéﬁ%ﬁg’ 2.2 mol ) of the conpound prepared in %Fggélr’g@%i\ 38-2)
was added to the m xture, which was t he 'Ostirred at roomtenperature for 5
hours. - The solvent was renoved by distil | ation under reduced pressure and
.10m  of water was added to the residue. The resulting m xture was :
‘extracted twigge cotipuad reppéd éi IBargletsaty), withi ©d° ctgfovadhydpared modi um-... ...
sul fate, concentrated _and subjected to silica gel-colum-—-~ " - o S
chr omat ogr apAyerarean 30) carcording th dhe spae et s Exapply 4403)bt ai n
667ng(Yield 75% of; tRembi NPQUIMNKle~ 4 erfrhH < L[ e r]
0.91(d, 6H), 1.31(%{, %ﬁm ng:;?gﬁ] ‘gH)Q?f‘Zz(mf?’br's:’y%,09%72{'%%: %ﬁ;
3.01(brs, 6Hp.23%d,32HYr 6.470h) 15}, 646(s, BH)) .7.02(09(H), 2b5-7.8(f2 2445 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 (MtH): 459 ~ WD 99/28315 : _
PCT/ KR98/ 003 0 Alri 115,10f- . -y '

1-[1- (2- met hé%?ﬁ hyl BifRySarbditia (@%?Sﬁ’l%ﬁ'l'p‘(l'mtyl‘lﬂ‘mdm"""yl)
‘met hyl - 3- [ N- pPopyd}-bEixpatdly| ) - N- met hyl ] car banoyi - 4- (napht hal en-1-yl ) -

1H pyrrole (121) 618nmg( 2.0 mol f .the conpound prepared i n_Exanpl e 114-2)
was di ssolved in 3]0%%&868 ’G‘FPﬂ:d I‘Pglﬁ‘ﬁr?ﬁﬂi"dﬁd E@Rﬁﬁj&%m}e 307-1)
~was dissolved in 2p¢ of methanol, catalytic amount of Pd/C was added

thereto,” and the mixture was stirred for 1 hour under ‘hydrogen
| atmosphere. The mixture was filtered to remove the catalyst and the
~ solvent therein was removed under reduced pressure. . The residue was
subject to 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-y1)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 of (S)-3-[N~(1-hydroxycarbonyl-3-methylthio)



sodi um hydri de(60% was added thereto at O[err]C, and the m xture was
stirred for 5 m nutes. 429ny( 2. 2 mmol’) of t-he  conpound-prepared-in
Preparatiion 39-2) was added to the m xture, which was then stirred at room -
t enper at ur e Wwobom3ts0Ur S. The sol vent was renoved by di stpdi/rRismozander
reduced pressure and 10m of water was added to the residue. The resulting
m xture was extracted twce with 20nm - ofiget hyl acetate, dried over
anhydrous sodium sul fate, concentrated and subjected to si lica gel columm
chr omat ogr aphy( el uent: di chl or oet hane/ net hanol =90/ 10, l) to obtain
667mg( Yi el d ms’&f:alf&féﬁ?yftll-ﬁv-@cﬁwmol-ﬁeyl)qnqpm mh[tbz cp)i-fiéflﬁ-- o

2. 41(br_s % %ﬁ@r 3.01(brs, 6Hy, 3.32(brs, - 3:37(s, 3H);
3.45(t, 2 "3 lettoeyyy 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 Exanpl e, 122: Synthesis of

3- [ N- ( 2- met hoxyet hyh§ titlersemppynd Wasnphteined in a yield of 95% according to

1-[1- (3-meth d |
py£ r ol( e ??22;)&&%@ é?ogéﬁ"u‘r&'%s E?&Jflﬁe g%]%%ﬁty{ha?éﬁ é;;%ggﬁa a%i)#éea 1%4- 2)
was.-di ssol veoExampl&Olﬁ?—i))fv&dsrmb&yl f or mam de, 264ng(6 6 nmml) ~of sodium
hydri de( 609 t 0 d th I Xt ti d f
RS o S VG B SO YR S e R
dded to 4 t g8
PCT) Kol 00377t Fabra LS P20 a0, 0B, 3, 2 e PTG oy
by distill atikH), 6.92(s, 1H), 7.34-7. 58(m,_ 7H), 7.80-7.8%(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)



under reduced pressure and 10m of water was added to the residue. The
resul t-t-ng--mxture was -extracted twice-wth 20m of ethyl acetate, dried
over anhydrous sodium sul fate, concentrated and subjected to silica gel :
col um chr omat ogr aphy( el uent: di chl or onet hane/ met hanol =90/ 10 _
obt ai n 683nyVP%R¥IF00) of the title compound. [err]H NNR(%’[‘JQMT% [err]
1.71(m 2H), 2.41(brs, 2H), 2.72(brs, ZH)Z 3.01(brs, 6H), 3.31(s, 3H),
3.32(brs, 1H) 3 48(t, 2H), 3.63(t, 2H)¥45.09(s, 2H), 6.72 (s 1H), 7.09(s,
1H), 7.19(s,. 7.25(s, 1H), 7.30-7.49(m 3H), 7.78(d, 1H), 7.83(d, 2H),

8. 08(d,- 1H--FEHl L r
1-[1=(3-et hoxygr g%ﬂbd' ﬁ%ﬁéazol | ._lﬂ&ﬁewe'?ﬁi’l}ﬂ% ﬁylaﬂfme were reacted

“ethyl-3-[ N-( acmdwy@tﬂmyls)mﬂmmrmﬂwamaﬁmyiplmﬁ@r@pm igittee 110my(0)35
1H-pyrrol e (12 f the co ound prepared in Exanple 114-2).

' wasp)dlr ssol vc(ad“?"r)‘?l 6%5’:@(8%0}3 mﬁ% H@Ff%’%‘%’ﬁ“ e, 264?@(2 6 mmol) ortrpsodr um :

- hydride(60% was a’chquI:h (913)at30he11r(];C3}-gnc2 54q§rsmpH)Jr;;e7 ,StHnr ed for .

5 mnutes. 459ng(2.2 muol ) of the I'F ared in Pre aration 41-2)
‘was added to&MS,m?aH)me130hi$,cHH)as3t3ﬂ S:Stll ) €@ 736s, r Bd)n 7 é%ﬁ@saf’-‘ﬁﬂ,e for 5

o > of vat LA HER ARSIV ED. TR A P00, O s AR AR o e e

extracted twice with 20nm of ethyl acetate, dried over anhydrous sodi um -
sul fate, concentrated and subjected to sili ca gel calu

chr amat ogr aph§iQebu drd-(4ofi xampbenaybr Hiniaidageheny HF@M‘@O{N'@‘WCQWG@D’&] n

712 Yield 7 CDdl

1200t by, -Legtylloa ol S ARG O L o %6l
3.32(brs, 1H), 3. 55%@(0 32) mnib] B 3t theZHbmpﬁuﬂ@(p'spﬂbﬂ mGEirﬁﬁ@le 1H-1)7. 09( s,
19, 7.19(s, é Smg(O 33( 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 1 504 (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) .



WD 99/ 28315 - ' PCT/ KR98/ 00377 142
7.80=7:49(m 3H);, 7.78(d,-1H), 7.83 (d, 2H), 8.08(d, 1H FAB (MtH): 475
Exanpl e 124: Synthesis of 1-[1-(3-i sopropoxypropyl )-1H i m dazol - 5-yl ]

met hyl - 3= [ N- xyet hyl) - N-net hyl ] car banoyl - 4- ( napht hal

1H pyrrol e (lv%zl%%gng(z; 0 mol ) of the corrpound prepared |‘Pn€r ag\r‘}{)%sglm 2)
was dissolved in 10m of dinethylformam g 264nmg(6.6 mmol ) of sodium
hydri de(60% was added thereto at O[err]C]: and the mixture was stirred for
5 mnutes. 459ng(2.2 mmol) of the conpound prepared in Preparation 42-2)
was - added t o the' m FAB ¥Swhi58h MBI}t hen stirred at roomtenperature for 5
‘hours:. “The sol'vent was renoved by distillation under reduced pressure and
.10m. .. of .. wat er. was added to the residue. The resulting m xture was extracted

twice with 20n. ég,fnggg hyly 2ac AeResidr ioggd ﬂ! £ 4-DPEN B%,I)S?ﬁl g&g

concentrated an ected t "1ca gel Funm chr ondt ograp

di chl or onet hann:/eﬂqmih(xhcaﬁiolm-ftvl)earhmzyb-lét—(mphﬂﬁlerg@%ﬂ)atﬁ-ﬁy&%le@ﬂZ)he title
conmpound. [err]H NI\/R(CDCI[err]) [err] 1.16(d, 6H), 1.70(m 2H), 2.41(brs,
2H) , 2.72(brs 1H) 3.01(brs, 3.32(brs, 1H), 3.45-3.55(m 3H), 3.63(t,

7567 a0(m an), 7.9 33%"@ 4 cghoud grtheq ' Bmfic 308 9
Exanple 125: a@riﬂﬁmgﬁ@S aﬂmoll) Pof - {he- bomprd:pardd—l—ithn@xxﬂnoﬁyBZ 2)
21(32235/; -3-[4-meLhyl Fl)'lcaﬁz?écf’lza{cgor]du}/g J§2HRON s\{mﬂar (prllg&ti}theala%n&lca&pi 14!2—5yr ©!
give 130pg(0.23 mmol, Yield 71%) of the tifle 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)-1H-imidazol-S-yl]'
methyl-3-(morpholm-4—yl)thlocarbunyl-4-(naphthalen-l-yl)-lH-pyrrole
(113)

207g(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 mixtare was
extracted ‘with ethyl acetate and -dried over anhydr'ous. sodium sulfete.

- 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) : :



125-1) 3-[4-Methyl pi perazin-1-yl]carbonyl - 4- (naphthal en-1-yl)-1H pyrrol e

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

99/ 28315 PCT/ KR98/ 00377 143 the
sanme procedure as_Exanpl e 80-5).fromthe conpound prepar eg&We . -
106-2) and Zﬂ’m"spi perazine. [err]H NNR (CDC[err]) [ery . 15(br,
2H), 1.87(br, 2H), 1.92(s, 3H), 2.96(br 3.41(br, 2H), 6.83(s, 1H),
7.09(s, 1H), 7.36-7.42(m 4H), 7.73(d, ﬁﬂl) 7.75 (d, 1H), 8.10(d, 1H),
10. 52(s, 1H) FAB(M+H): 320 125-2) :

1-[ 1- (4- Br omobenzyf ) glwsg M gz olz+-py y1 ]-net hyl~3- [4- met hyl-pi pera2| n-
1-yl ] carbonyl - 4- (napht hal en-1-yl ) -1H pyrrole 64nmg (0.2 nmmol) of "the corrpound
prepared in Exanple 125-1) was dissolved.in 2m_ of dinet hyl f.or mani de,

i xture was dptemels” Aos SRR S S REIE R AT Rt tralii "
prepared in Pf_lE(l?&haéhlyﬁ-m@&ﬂhz%yﬁﬂt&ﬁylt@%ﬁd)ﬂltmlnﬁutﬁ)-ll\hpeh-o\lai14)16n

stirred at roomtenperature for 5 hours he sol vent” was renoved by
distillation under reduced pressure and 10m of water was added to the

‘residue. . Th r aC c th 10m of ethyl
acetate, dri ' Mﬁhtg%%ﬁ @Bgﬁuﬂﬁ Fécéa?go’%%\fnc%ﬁ rated and subjected to
silica gel col urm 254gmatmgroiphf(tﬁémpmﬂdc¢rbmmmmﬂmtmplwm/ 10,
v/iv) to obtain 91[‘(%(YI6|d 80% oof the tJ tIe co ound ] H NWVR

(CDCI [err]) [dissojved in y0me, °§I—§0/°13§h?1(19¥ (é%(@m Of POBSEBM  2H)

3.28(br," 2H) hyécllrc?ﬁéeS wis dded: Bidketo. 2Hlhe Fheéc‘i{oﬁ mbtthre §aé %ﬁuxed 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.

4 NMR(CDCl) § 6.60(s, 1H), 7.32-7.49(m, SH), 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 124mg(1 mmol) of
N- (2-methoxyethy1)—N-meﬂ1ylamme hydmchlonde which was then stirred
at toom 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



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(MtHy: 568 Exanple -126: =~ = - .
Synt-hesi.s  of 1-[1-(4-chlorobenzyl)-1Hi m dazol -5-yl]

met hyl - 3- [ 4- watdopdys per azi n- 1-yl ] car bonyl - 4- ( napht hal en- 1- ptrackbbgmgrr ol -~
e(126) WD 99/ 28315 o _

PCT/ KRO8/ 00377 .144 64ny(0.2 mmol) of the3gonpound prepared in Exanpl e

125-1) was dissolved in 2m of dinethylfornmam de, 26ng(0.66 mMmol) of sodium

hydride was added thereto at. Olerr]C, and the nmixture was stirred for 5
mnutes. 55§D ngw BWI‘hl-L‘@Aev -|-=Eﬂ%g‘58n prydes spltignosd Iwatennidrisdole . . -

hydrochl ori deog&eg@gt. o@'sc'gpagil 'Cngiﬂga%t' ] %ﬂ&hﬂtﬁ@&?c§g%:%%i6&s % eﬁ%r ation-32 - - -

was added to the m Xture, wh was. then stirre er a ;
- hours.  The sof tentitleasompomded by .distillation under reduced pressure and

10mM of water was;gd residque. . The_resulting_mxture was
extracted twice wi tlﬁ g@&&@?ﬁ’ﬁh@'-%gg&até)’d?ﬁﬁ@-ﬁﬂ%g‘éﬁhya% 863 um
sul fate, conc t an ubgppct krh i I I '
chr omat ogr ap hsz8 te)f%e%tq'l):" z;dgﬁf g] r@%e?ﬁ%%g/ ?rg?’h Z?S@Qbﬁo yrg\r%%) 1 8 B n
77ng( Vi el d 57W1),010.66¢(st itlH)e conpound. [err]H.. NMR (CDO [err]) [err]
1.15(br, 2H), 1.77(hr 1,86(s, 3H), 2.82(br, 2H), 3.28(br, 2H), "
4.92(s, 2H), 4. 95(-‘&;9’%@}@'@%5, ‘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), 7.93(d, 1 FAB( M+H) . 524 =~ ' : '
" ( 1;2—3) I.-((I-MHE):ﬂlyl-.lH-imidazol-S.-y_l)methyl-3-[’I\I-(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 10pg 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 _sih‘ca gel column chrbmatography(elﬁent: dichloromethane/methanol=
90/10, v/v) to obtain 644p.(Yield 80%) of the title compound.

'H NMR(CDCh) § 242(s, 2H), 2.71(m, 1H), 3.10(brs, GH),
3.30(brs, 1H), 3.50(s, 3H), 5.09(s, 2H), 6.70(s, 1H), 7.05(s, 1H), 7.15(s,
1H), 7.30-7.49 (m, 4H), 7.72(4, '-lH), 7.84(d, 2H), 8.08(d, 1H) |
FAB (M+H): 403 | S
Example 115: Synthesis of 1-(1-isobutyl-1H-imidazol-5-yl)methyl-3-[N- |
_ (2-methoxyethyl)—.N—,methyl];:arbamo}rl_—_‘_t-(naphthalen-l-yl)-lH-pyrrole o
. .(115). -

re for 5



Example 127: Synthesis of 1-[1-(4-fluorobenzyl)-1Him dazol-5-yl]

met hyl - 3= [ N-(2=met hoxyethyl ) - Nenet hyl ] car barmoyl-= 4- (napht hal en-1-yl ) -1~

H pyrrol e( 127) 62ng(0.2 mmmol ) of the conmpound prepared in Exanple 114- 2)
was di ssolv d’%{gh of di et hyl forman de, 26ng(0.66 mmoly phiym -
hydri de was agae ereto at Oferr]C, and the m xture was sﬁlrre for 5

m nutes. 51ng(0.22 mol) of 1-(4-fl uor?%nzyl )-5-chl oronet hyl i m dazol e
hydr ochl ori de prepared according to the Sim | ar procedure as Preparation 32
was added to the m xture, which was then stirred at roomtenperature for 5
“hours:~The" sol'vent18ypg2.0e rmuaij- M/tﬁa%amﬂmmdoprsgaﬂdrm@kmﬂeplwsyre and

10m  of t added.tp t 99/ 28315

POt KR! 005 7S 2GRS | ot & sty atedod (Rmdi of of
t hyl tat g . d
ethyl aceta %aﬂ%ﬁ&gs@@y@wmm%%%% 3} € an§ Ofe® Mik ke dwad

subj ected to si mm chr omat ogr ap
di chl or onet hasmz‘edefdraﬁomnﬁﬂéslo 45%(2.2 mhmi) rmf?tﬁagoﬁo‘mlmmdeﬁﬁépamﬂ fhe title.

3700-3. 20 m BrpereRoRCH) el hadeh e s istuicovkich oigs Bt Aol
6.95-7.10(M bl tefnperhtiire %‘6‘1‘) 5 Houts( mTﬂé’%olent‘lQraz r%l(l cf:w) %lfﬁ'u&%gnt o s.

7.74(d, 1H), 7.81(d,” 1H), 8.08(d, 1H) FAB(M+F): 497
of 1-[1- (4- funder olsdweed p&surﬁnaddizwmbqﬂ ater was added to the residue.

To o 3 I TR R Yt Wak CBLERAA i SRR B¢ "or ooyl ackek] O
. dried over anhydrous sodium sulfate, concentrated and subjected to silica
gel column chromatography(eluent: dxchloromethane/methanol 00/10, 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-cycl_ohexy!methyl'-lH—imidazoi
' ~ -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
Preparation 34-2) was . added to the niixture, which was then stimed 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



64ng(0.2 mmol ) of the conpound prepared in Exanple 125-1) was dissol ved in
2 of dirmet hytf ormant de, 26ng(0.66 mmol) of sodi um hydri de was added
thereto _at O[err]C, .and the mxture was stirred for 5 mnutes. 51ng(0.22
.mol ) of 1-(wofseasseobenzyl)-5-chl oronet.hyl i m dazol e hydr ochbekirdgoeosrepared
according to the simlar procedure as Preparation 32 was added to the

m xture, which was then stirred at rqgmtenperature for 5 hours. The

sol vent was renpved by distillation under reduced pressure and 10m of

wat er was added to the residue. _The resulting m xture was extracted tw ce
“wi th=10n  of Belhyplugketdrenaigeraplysliuanta dishieromethapaimathanol+2/t0, v/v) o
concentr at éd "and;.stbj8et edr: ol i C l...col chy omat ogr aphy(eluent: -
_di.chl or onet ha%egﬁe@?ﬁaﬁﬁglﬂgg’d%oﬁ%’)\?@g e s (Yield 80% of the title
conpound. [err]H NR (NMBRXCBOL)). 4 enrd7(h, 126 1. | QHZ,J(MO(b?s"') IH% 86(s,
3H), 2.82(br, 2H), 3.28(hbr, 2H), 4.92(s, 2H), 4.9n$s, 2H), 6.60(s, TH), :
6:93(d, 2H); b4@1ks&(ﬂr§@,72ﬁ&§5= ), 2.72Grs . 3E)m3. Widrs, BH6-3.320esm  2H) |

7.57(s, 1H), 7gy8¢ Doy /- A, . (dynl 99, 15
PCT/ KR98/ 0037%48%&?%%% 8 P%%%a???ﬁ?%nq%@'”é%t ot L 356¢ 1),
5- chl or onet hy¥.23¢s( 4H)p A8y 4Gy, 3H),i M78@% ol1E), Iy 8B(dc kD! BR(d311)
5- Hydr oxynet hyl - 1- giﬁm% yb gzyl )i mdazole The title conpound Wwas
“obtained in a yiel ¢®drding to the sanme procedure as Preparation
31-1) using di hydroxyacetone and 4-net hoxybenzyl am ne hydrochl ori de as
starting materials. o _ A

- Example 117: Synthesis 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 twice with 20me of ethyl acetate,
. dried over anhydrous sodium suifate, 'coﬁcen.trated and subjected to 'sﬂica
gel column chr.ométo.gréphy-(elﬁent:” dichlorohieﬂ1ane/meﬂ1anol=90/10, 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), 7.78(d; 1H), 7.83(d, 2H), 8.08(d, 1H) |

FAB (M+H): 459 o

Example 118: Synthesis of: 3-[N-(2-methoxyethyl)-N-methyljcarbamoyl-
- 4-(naphthalen-1-yl)-1-(1-octyl-1H-imidazol-5-yl)methyl-1H-pyrrole(l 18)



[err]H NMR(CDCl [err] +CD err] QD) [érr] 3.75(s, 3H), 4.50(s, 2H), 5.15(s,
2H), 6.86(m 3H), 7.08(d, 2H), 7.42(s, 1H FAB(MtH):2 19 43-2) SR
5- Cnl or onet hyl - 1- (4- met hoxybenzyl )i m dazol e hydrochloride The title

conpound was, d in ayield of 95% according to the ure. as
B SP%?% 85

Preparation W xcept that the conpound prepared in Pr on 43-1)
was used as a starting material. Prepar itz,% 44:  Synt heS| S

5-chl oronet hyl - 1- (3-chl orobenzyl )- imd | e hydrochl ori de 44- 1)

5- Hydr oxymet hyl - 1- (:3- chl or obenzyl )i m dazol e The title conpound was obt ai ned
in.avyield of .60% according to the same procedure as Preparation 31-1)

usi ng di hydroxyacet gpe :and 3-chl orobenzyl am ne ‘hydr ochl- or| de as starti ng
materials. [err]H IQM [IE'WF’*3 @%)['tgf’rf%ﬂ ,}’ ﬂ811(1% 78?-‘5119*34 ﬁ‘?‘@%, 2H)
5..25(s, 2H), 9 . 1(s,
1H) FAB(MHH) : g?% g%?l?lﬂiz 5- ChI g]o?r%t hyl - 9.1? oroben%i)l mzrgq z)l @
hydr ochl ori desodJmMDhyé#ldeIEQ%) was added thercto at O“C, and the mixture was

PCT/ KRO8/ 00377, 147 Th tle co | | d of 92%
according to THIE ds:f BB%t&EII‘ enggylﬁ(z%ga 5) 32?°‘ER@MPFW4 e
conpound prePPfe@ﬂrathPB@QWﬁﬁﬂ QAT -td) ﬂiéa%nkﬁ?éj Fhich %@rﬂkﬂggﬁﬁéﬁ%a'

Preparation 45: Synthesis of 5-chloronethyl-1-(2-chlorobenzyl)im da- zole
hydr ochl or i derops Iymperefuae dﬂyﬁehh’h}mr 1- The cshh@nbty@zx;cmqvnﬂdmdimllauon

under reduced pressure and 10pg of water was added to the residue.
The resulting mixture was extracted - twice with 20ps 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 760pg(Yield 76%) of the title cbmpound. .

'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— -yl)—lH-pvrrole
- {(119)

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,



The title conpound was obtained in a yield of 60% accordi ng to the sane
procedure as Preparation 31-1) using di hydroxyacet one and- :

2- chl or obenzyl am ne hydrochl oride as starting materials. [err]H -
NI\/R(CDCI'[err]v) L% . 24(s, 2H), 4.44(s, 2H), 5.26(s, ZFD,P&,,,@(M%-,;H)
6.90(s, 11H .G %m 1H), 7.21(m 1), 7.34(d, 11, 7.38(s

FAB( MtH) : 239. 5 45-2) 5-Chl or onet hyl - (21§§1I orobenzyl )i m dazol e

hydrochl ori de The title conpound was obtaihed.in a yield of 92% accordi ng
to the sanme procedure as Preparation 28-2) except that the conpound

prepared i n Prajsr averoankfrdys wediuns edlfats; acﬁdeatrhﬂedgaﬂm&emjbabd 1or sipies at i on-. .
46: Synthesis of 5-chl or pnet h%%ﬁ% 22 1l uorog@zyl - m dazol e-hydr ochl-oride - - -
46-1) 5- Hydro »Efkeslyn, cpzon g— i fic mm@mapel Pour) was

obtained in a 0 5 ocedur e as Preparation
31-1) using dlﬁ ﬁit%f(lyg% p?ﬁ%w?fuorgﬁgnzy@rh&ne hydr ochl ori de as
starting materials. HeNMIk(O‘IIR%‘,CD@I [@87() 3By rl. 17(3rs252H) 2[—30(b14 4pE8), 2H),

EH)ZNFZB f,f) S JR5L 28D o gt ld Bt D roci O, 3 Phcord 3RO s b, 1S

PCT/ KRO8/ 00377 2

hydr ochl ori de T%%@t ??Pe)sc%(gggggomﬁmbtlg)ggbéﬁorlq?f ng()gl %Zgggf di ng
to the sanme pridedli3®e749 @nepH)ali780d,28H))7.83 (e 2H) BaﬂS(dhéH()onpound
prepared i n Prepar aﬁmn(ﬁg}ﬁ) 54S ‘used as .fa__“st_art_l ng material. |

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



Preparation 47: Synthesis of 5-chloronet hyl -1- (4- et hyl benzyl )i m da- zole
hydr ochl ori de- 47-1) -5-Hydroxymet-hyl -1+ (4- met hyl benzyl )i m dazol e The title
conmpound was obtained in a yield of 65% according to the sanme procedure as

Preparat i Onag&'%)ss#Si ng di hydroxyacetone and 4-net hyl benz I B3600377
hydr ochl ori A% Par t ng materials. [err]H NVR(CDCl [err]) [err] 2.32(s,

3H), 4.50(s, 2H), 5.19(s, 2H), 6.95(s, 1K), 7.05(d, 2H), 7.15(d, 2H),
7.59(s, 1H) FAB(MtH): 219 47-2) 5-Chl oronet hyl - 1- (4- met hyl benzyl )i m dazol e
hydrochl ori de The title conpound was obtained in a yield of 91% accordi ng
~to-the-sane pEgem@ly e 13%: -PiSgpthesisi- oof 28-[3)(2emethot-yéthal)- TEémtdurod-Snd] .
' mat eri al . Preparation

~prepared in-Preparation 47-1) was-used as a starting.
Bo T Synt hes! smemHC IO BRI D) S mecRyeha oy (asnibale- B ochi or | de

48-1) 5- Hydr oy¢nebhyi.-. -met hyl benzyl )i m dazol e The title compound was
obtained in ai‘%@ﬁ%éf%fﬁgg& according to the sane procedure as Preparation
31-1) using di hydroxyacetone and- 3-net hyl benzyl am ne. hydrochl ori de as

o aobe. My o 33 bEna e aneh ok the  ddmbetint ppdth in Elample ‘Tl 2V
73a(s, 10 PRBLER ot Byt soh el meinide, 2080 o | & Cacol ¢
hydr ochl or i desodium - hydride(60%) was added thereto at 0°C, 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!l)-1H-imidazol-5-yIjmethyl-4-(naphthalen-1-yl)-1H-
pyrrole (122) ' ' | - '
‘ 6185g(2.0 mmol) of the compound 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. 459pg(2.2 mmol) of the compound prepared in
 Preparation 40-2) was added to the mixture, which was then stired at



The title conpound was obtained in .a yield of 92% according to the sane
procedure as Preparation 28-2) except that the conpound prepared in
Preparation 48-1) was used as a starting material. Exanple 129: Synthesis
of 1-[1-(4-mewbewyssmsnzyl )-1H i m dazol -5-yl ] PCT/KR98/00377 i
met hyl - 3-[ N- ( 2- met hoxyet hyl ) - N- net hyl ] car banoy! - - 4- (napht hal en-1-yl)-1
Hpyrrol e(129) 62ng(0.2 mmwol ) of the conpgund prepared i-n Exanple 114-2)
was di ssolved in 2m of dinethylformam de, 26ng(0.66 mml) of sodium
hydri de was added thereto at 0 and the m xture was stirred for 5 m nutes.
60Ny (0. 22 rrrml‘)°°§‘f ISRRETEYRD “bewpar edhe rsobfe@bw&t:emwé 12,) d\mélaadnled to

the mxture, Yigée stirpe e 5 ho The-'..
sol vent. .was rem)ve(? dfj?’zﬁ talﬁgnguﬂ% _ %rcelw pggasjgr d i‘% e '
wat er was- addefhe qeﬁtﬂmg e:m:dme was he:;tta‘mtd ttwﬁl@ Wit W0 ees &lY skt tW' ce

with 10m of e acet drleﬁ over anhydrous sqQdi um sul fate,
concent r at ed é{\H’;ds g¥§te ?‘5 SR, te’csp%ﬁﬁﬂtra@ﬁrmda%@c@tpﬁytpthm

di chl or omet h | titl
Compound. [ or BN BRCFR ??g‘Féﬁékfﬁl%n ChbbldndERnd SethalGibofly, () ' 55
?I—DlO(E]Sg(_?j sz‘lciDSét(tmn %ﬁmg('glefzﬁaﬂ%)ﬁ‘»bﬁ the! 118l (comptidn d 4 93(s 2H) 6 62 (2I0-||)
7.60(s, 1H), 7. 74( dl}? Tﬂéz’ﬂg(fﬁ?é‘e |4)71é1,o§§§3= 21%®$AEZI€M2972(18&9 &{)
C31H32N48™ Exaygy h
1-[1-(4-met hoxybenz IjéigiH-l mgdgglolsg&(trrf 1H)’\/\2548g7 %-9153 63(, ZH) 3.09(s,
PCT/ KR98/ 0037 ZH)506. 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, IH) '

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 10gg of dimethylformamide, 264pg(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 was then _sﬁﬁed at

. room temperature for 5 hours, The solvent was rem'ovéd by distillation
_under reduced pressmé ‘and 10pg 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 ‘column tho_m_atographji(glugnt:_ dichloromet_hane/methanol=90/ 10, viv)

- to obtain 712pg(Yield 71%) of the title 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),

3.09(s, 2H), 6.72(s, - 1H), . 7.09(s, 1H), 7.19(s, 1H), 7.25:(5, 1H),



met hyl - 3- (4- net hyl pi perazi n- 1-yl ) car bonyl - 4- (napht hal en- 1-yl ) -1H pyrrol
64ng(0.2 mml ) of the conpound prepared in Exanple 125-1) was dissolved in
2m -of et hyl formam de, 26ngy(0.66 mol) of sodi um hydride was added
theretoat 0 , nd the m xture was stirred for 5 mnute (0.22
mol ) of theag’g%gbsad prepared in Preparation 43-2) was aapaérﬂ%%?ﬁg

m xture, which was then stirred at room IE}Errperature for 5 hours. The

sol vent was renoved by distillation undé‘ reduced pressure and 10m  of
wat er was added to the residue. The resul ting mxture was extracted tw ce
‘wi'th 10m of- etsby;h:g(ﬂgtsﬁ)g 7tz|$(ueqtgve'rsmhygg,og|ggﬁgdﬂwn sulfate, o
“concentrated and subjected to silica gel colum chromatography(eluent:

di chl or onet hane/ nefl‘f@]

conpound. H NI\/R(CDO[err]) [err] 1.06(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, Ekhmpfe %247, S’jﬁ(thes:BH)f 14123¢is0 proighxy rogigﬂlﬂ-lhpida%l-@ﬂ[n 2H) ,

. 7.61(s, 7. 75( 82(d 08(d
(1:3[2513??5@;” Exmjg—ti@& qud o 5Q—ﬂethyl]carbamoyz-‘t—(naphthkqen I-yI)-
chl or - m dazo y :
nmet hyl - 3- (4- net hyl %()'I pefiag? n-1-yl)carbonyl - 4- (napht hal en-1-yl ) - 1H pyrrol
e(131) 64ng(0.2 nmol) of the corrpound pr_epar ed in Exanple 125-1) was

di ssolved in 2m . qf dipgeth S (0.66 mmol ) of sodi um hydride
was added thereto Eslm{(gﬁ ]‘"{9’ lSngpt pEcpazed; m&wam e51-dht es.

61ng(0. 22 mmmc isbdlfed OOV PLP 09 e, 22680, Bk Znnffly Bfided O

the m xture hen rred at nperaf ur & The
sol vent was rmdmmdhjmjndh(é@%}lwas caddad\dthbreto at 0C, and the mxxture was

stired for 5 minutes. 4591g(2.2 mmol) of the compound prepared in

Preparatlon 42-2) was added to the mixture, which was then stirred at
roo_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, viv)
to obtain 751ng(Yicld 73%) of the tifle ‘compound. ' |
'H NMR(CDCl) & 116(d, 6H), 1.70(m, 2H), 2.41(brs, 2H),
2.72(brs, 1H), 3.01(brs, 6H), 3.32(brs, 1H), 3.45-3.55(m, 3H), 3.63(t, 2H),
509, 2H), 672(s, 1H), 7.09(s, 1H), 7.19(, 1H), 7.25(s, 1H),
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-methylpiperazin-1-yljcarbonyl-4-(naphthalen-1-yI)-1H-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

3 v/v) to obtain 79ng(VYi-el'd 80% of the t|tIe
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reduced pressure and 10m of water was added to the residue. -The resulting =

m xt.ure _was extracted twice with 10m of ethyl acetate, dried over
anhydrous sogioworssss!l fate, concentrated and. subjected to sPET/&RRIEMSB77COl UM
chr omat ogr aphy( el uent; di chl or omet hane/ met hanol =90/ 10, v/v) to obtain '
75ng(Yield 719% of the title conmpound. [1@8r]H NVR(CDC [err]) [err]
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 4 7.31-7.47(m 4H),
7.73(d; 1H), thegsgme RIgped Wegﬁ(éxaﬂﬂ? Hgi

o LHi'nmi'dazol --5-yl]

132: . Synth
met hyI én[l\f?5§ne?{10xyet%ﬂ%1§ &'N-mr;g%ﬁ?}% car banoyl - 4- (napht hal.en- 1- yI) 1.
H-pyrrol e(132) 62ngHO mmm@g) tbe hw@qum{)prhsmd 2H), Ek 82| e3H),4- 2)

di | ved 2m di
hydr i hésﬁaéeaaag@rt bt 54 rofééb Rsedin o HoGi D! vBss-Trda et
m nut es. ?%g g, th'mfpyg egq@@?ggﬁ t.PdrS I‘qgnl n Preparation 44 2)

was added to ur e roomtenperature for 5
hours.. The sol venﬂ?AMM-l‘Ié)mSﬁlj by distillation under reduced pressure -and -
10m of water was added to the residue. The resul ting mxture was
extracted twice with 10m - of ethyl acetate, drled over anhydrous sodi um

sul fate, conc b R

chr omat ograph?%g ernt -nghcrﬁ gﬁ?ﬁéﬁ%@ﬁ%ﬁ tﬁg 3”. Ylplgle)lt.agfnn
80ng(Yield 78%y1}aﬁrhnhyl—41(namﬂta&mb—ty&1)ﬂHfmmo]l¢1 NI\/R( CDCl [err]) [err]

2. 39(2_r97(2|:) 2 71%?@3 %2%}%6 edwompoungibprepgped mzéxath]'!'_b 12§_1(39(br,

—s

1H), 2H)
~was dissolved in 2pg 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 extracted twice with 10pe of ethyl acetate, dried
over anhydrous sodium sulfafe, _concentrated and subjected to sﬂica gel
column chromatography(eluent: dichloromethane/methanol=90/10, v/v) to
obtain 91pg(Yield 80%) of the title compound. |
'H NMR (CDCk) § 1.15(br, 2H), L77(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)

7.5
m ﬂ"SZQ"m gE-)'(lan*p| e



1H), 6.90(m 1H), 7.02(d, 2H), 7.20-7.40(m 4H), 7.40-7.60(m 3H), 7.74(d,
1H), 7.76(d, 1H), 7.85(s, 1H); 8.04(d; 1IH)FAB-(MH: 513, C3O0H2ONAC2C

WO 99/ 78315 PCT/ KR98/ 00377 152
Exanpl e 1383; esis of 1-[1-(2-chloroberzyl)-1Him -b- '

met hyl - 3- (4- r‘rve? yg%lger azi n-1-yl)carbonyl - 4- (napht hal en- 1- ygﬁ’%ﬁ?“zﬁﬁl
e(133) 64ng(0.2 mol) of the conpound prgpared in Exanple 125-1) was

di ssolved in 2m of dimethyl formam de, ng(0.66 mmol ) of sodi um hydri de
was added thereto at O[err]C, and the m xture was stirred for 5 m nutes.

61ng(0. 22" rmDI) of- &”h@(fcbnmnmi)j ofr-diparadnpornBr erpasdd o BRamplewassadded to
the m xture;” \(E \gz d(tj red % roomterrgerature for ‘5 hours. The
sol.vent. was..r SFSVESFBYEL L m(’,| Appethyliermanide.c eong{PSésmmolhd scdmof -
wat er ‘was addg t I £ S ed tw ce
with 10m of e?%[%b a;‘}g%t aatagwgﬁfrgg) over%;n ydrousnhes%t(k: umV%ulsﬁgé%af gl
‘concentrat ed amioutesibj eiﬁtn@@ 22 mbl)cal ge(#cdaMruhenzyljFi;u}ﬂbma]@ﬁﬁﬁﬂwet .
,-dichloromethae hanol =90/ 10, v/v) to obtai.n 80ng(Yield 7699 of the title
‘conpound. [er nﬁﬁlﬂ(‘&xﬂ ‘?) cf%d%’} OO&Bme ler)proqedury 95, Prepgrations6(s,
3H), 2.84(br, 3. r 2 1(

32Hwas3. atded to e ﬁzﬁa{%.('é i 436335 7tﬁ %3{0 Ge( P&%%d Ty

7.01(s, 1H), 7.12-7.30 (m 4H), 7.32-7.46
7.81(d, 1H), twngwetatprelfor FARuEM-HTheS@lyenEadsis odhexad E@(&hiﬂlhﬁoﬂfiﬁlder

Synt hesi s of redhodd: ;grgss&r%l % gb?amél 'df %v%térmwga%zgtlided %o]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), 601(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

Example 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)

- 62pg(0.2 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



met hyl - 3-[ N- (2- met hoxyet hyl ) - N- net hyl ] car banoyl - 4- (napht hal en-1-y1)-1
‘H-pyrr.ol e(134) 62ng("0. 2~ mmol) ~of ~t'he conpound prepared in Exanple 114-2)
was_di ssolved in 2m of -di nethyl formam de, 26ng(0.66 mMmwol ) of sodium
hydr i de'.was g?g afshereto at O[err]C, and the m xture was miikigefodior 5
m nut es. 0.22 mml ) of the conmpound prepared in Preparation WO
99/ 28315 145 PCT/ KR98/ 00377 153
45-2) was added to the m xture, which was then stirred at roomtenperature .
for 5 hours. The solvent was renoved by distillation under reduced

" pr essur-e-and redltihg - mimm avas vwextrastide dwias -with- 180 defe ethyThacetate,uldtied g
m.xture was extrac e tw ce.w th

_ I d
. anhydr ous. sodt¥{rfn g, S %ﬂ@eﬁ?l}g?eﬁoﬁﬁ?%@ S‘E‘ge%l%}e ‘é"ﬁdlrt‘;’gﬂhovféeéol um

chromat ogr a e n 1200/ aitg
chr onat 00" ap ek ?hf:f% ?%*é%%ﬁ’ﬁ%ﬁ%f‘%‘??ﬁ“ﬂﬁﬁéﬁ%a“ onie ?’é’?r )

2.37(br, 2H),omain2]Mg(Yield 8% rthem)e CEpOMGr 3.32(br, 1H),

T 7 187 35?m°4§¢0N@<§??%‘3]750§ 233 g?ﬁ?%?(gﬁdﬁ% G0l sy g5
1, £35Sl o, S iy o
net hyl - 3- (4- rﬁaﬂi(ylé r 22B6m.1-N) c’éﬁédn@l(m BHAPAG0&, e AED,- yA.TA(dH B¥ r ol

e(135) 64ny( : §1 mpound prepared in Exanple 125-1) was
di ssol ved i n%ﬁ}(ggﬁl‘gr %EQ* _ggymam de, 26ng(0. 66 rrrml) of sodi um
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 stired at room
temperatare 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. exu'a_cted twice. with 10py of ethyl acetate, dried

~ over anhydrous sodium sulfate, concentrated and. subjeéted to silica gel

. column chr_omatography(cluent:. ~ dichloromethane/methanol=90/10, v/v) to
obtdin 79yg(Yield 80%) of the tifle compound. . |

_'H NMR (CDCLk) & 1.15(br, 2H), 1.77(br, 2H), 1.86(s, 3H),
2.82(br, 2H), 3.28(br, 2H), 4.92(s, 2H), 4.97(s, 2H), 6.60(s, IH), 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)



hydri de was added thereto at O[err]C, and the m xture was stirred for 5
“m-nutes. S52[err]g(0.22 mol ) of the conpound prepared in Preparation

46- 2) was added to the m xture, which was then stirred at roomtenperature
for "5 hours ol vent was renoved by distillation und . _
pressure anavqw%%“gf wat er was added to the residue. The';rq,\su ?}i‘"ﬁg' m xture
was exhracted twice with 10m of éthyl etate, dried over anhydrous
sodium sul fate, concentrated and subjected to silica gel columm
chromat ogr aphy(el uent: di chl or omet hane/ nmet hanol =90/ 10, v/v) to obtain
79y (Yield 77% "ofFAB%e(Mi-r-H)esomrrpomd. ‘[err]H NVR(CDO [err]) [err]
~1.06(br, 2H) 1. 80(br H) 1.86(s, 3H), 2.93(br, 2H), 3.35(br, 2H),

5. 03(s, 5. 06(s, 6.66(m 2H), 6.87(m WD 99/ 28315

7770, 8’1353@ s MH) 45:1 25l ot sl %ﬁ“&%ﬁé&ﬁ?@am .

136: Synt hesihtidazile hyldro{Heridehy| benzyl )-1H i mi dazol -5-yl] m
et.hyl -3- (4- met hyl pi perazi n-1-yl) car bonyl - 4- (napht hal en- 1-yl) - 14 pyrr ol
e(136) 64rrg(0 2 mml) of the corrpound prepared in Exanple 125-1) was

di ssol ved in b%géq fgol ) of sodium hydride
was added.thereoat ‘g% E%M?ie m xt ure ssstrrredfor 5 m nut es.
57mg( 0. 22 nmmmol ) of Théaitlzo opmporchdp wes aoleteined . iBr 2 pacldt 0f080%7 a@jordimg tdded t o

BRbA IR RN T SR IER AT SR
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 -'dbtaihe_d- in a yield of 60% according to
the same procedure as Preparation 31-1) using dihydroxyacetone and
' 3-chlorobenzylamine hydrochloride as starting materials.
M 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



reduced pressure and 10m of water was added to the residue. The resultl ng
m xture was extracted twice with 10m of ethyl acetate, dried over
anhydrous sodium sul fate, concentrated and subjected to silica gel colum
chr omat ogr aptwp(sskssent :  di chl or onet hane/ net hanol =90/ 10, v/ vPCT/HRMM0ATn
8lng(Yield 80% of the title conmpound. [err]H NVR(CDO [err]) [err]
-1.09(br, 2H), 1.83(br, 2H), 1.86(s, 3H),142.24(s, 3H), 2.93(br, 2H),
3.30(br, 2H), 4.86(s, 2H), 4 91(5 2H), 6.59(d, 1H), 6.87(m 2H), 7.01(s,

rrad 19, 7. o BTt oo g opkiho it Vil Tshopelatdin e -

137: Synthesi g, qf el';{récédﬂrém&tshyfbr@ﬁﬂéﬁbﬂ 380 Megape! thatYie compound
met-hyl - 3- (nor phol 1 n-4-'yl') car bonyl - 4- (napht hal én-1-yl') - 14 gilvarol e( 137).

- 62ng(0..2 .mol prephretdhin Erappuatiod %—é))a’mdusad & anyiexsing 0Bayiahas di ssol ved in
2m of di methyl fornam de, 26ng(0.66 Mol ) of sodium WO 99/ 28315
-PCT/ KR98/ 00377 155 hydri de was added thereto at O[err]C, and the m xture

was stirred fg;-e ratioH! 95: ﬁﬂmé@ of  StENlorofethiicl-(RORRYOFemyER@midd | n

Preparation 4 was added to the m xture, which was.then stirred at room
tenperat ure f poleShydneckloridthe sol vent was renoved by distillation under .
reduced pressure and 10m of water was added to the residue. The resulting
m xture was extracted. twice wth ‘10ni of ~ethyl -acetate, dried over

anhydr ous sodjgnmssL ymegigfice sldbRbe imidyzekt ed to silica gel colum
chr omat ography(IrPuent di chl ororrgt—hane/ rrg?ﬁ%mol =95/ 5, (} to obtain
(]

80ng(Yield 81% of Theetitle taoBNOB A ek obtained in a 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 starting 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)
 FABQMH): 223



[err]H NMR(CDCl'[err]) [err] 2.29(s, 3H), 2.30-3.60(br, 8H), 4.94(s, 1H),
4.99(s, 2H), 6.61(d, 1H), 6.91(d, “1H, 7-07(d; IH), 7712(d,  2H), 7.21(s,"
1H), 7.32(d, 1H), 7.35-7.50(m 4H), 7.71(s, 1H), 7.77(d, 1H), 7.84(d, 1H),
- 7.98(d," 1H) .F :H): 491, C31H30NA2 Exanpl e 138: Synthesi ' '
12[1- ( 3- net H"{/‘?E’ VI)-1ri mi dazol -5-y1] P

nmet hyl - 3- (4-net hyl pi perazi n-1-yl)car bonﬂg- 4- (napht hal en-1-yl)-1H-pyrrol
e(138) 64ng(0.2 mml) of the conmpound prepared in Exanple 125-1) was '
di ssolved in 2m . of dinmethylformam de, 26ng(0.66 nmol) of sodi um hydride
- was added thereto at O[err]C, and-the-mxture was-stirred for 5 mnutes.-
57mg(0.22 mmol) “of the conpound prepared in Preparatiqon 48-2) was added to
the nixture, 42k h-Gileronmethylsi-{3-Huerohenmydimidazpischyrosdonids 5 hours. The -
sol vent was renov i st | u r e . of
wat er was added tﬁﬁé@egé%%%ﬁd %@%F@ ﬁ%ggﬁgﬁguﬁ%\/\%s e&??‘%tlg[q &d twice
with 10m of thé hydmecptortéuredni eBrepaeationn BRR)0 excemdithat she f drepound
concentrated and.suhjected to silica gel colum chromatography(eluent:
di chl or omet hanepased A3 FIERYBa 46u1)\ Yag @s @ﬁi%%ﬁ?@(mﬂéﬁﬂain% of the title
conpound. .~ WO-99/28315 : : C s R '
PCT/ KR98/ 00377 156 [err]H NWVR(CDO [err]) [err] 1.06(br,. 2H), 1.80(br,
2H), 1. 84(s, Pidparatichl (47, Sghihesi3. 2F ( BrchididmetiylSb(SmetifberzyBitrida2H)
6.57(d, 1H), 6, 71(&, I—gﬁ 6.77 (s, 1H), 6.97(s, 1H), 7.01(d, 1H), 7.15(m
2H), 7.25(d, zplg BY F@Jﬁ\* gy 7.51(s, 1H), 7.70(d, 1H), 7.72(d, 1H),
7.98(d, 1H T : .

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.
Preparation 48: Synthesis of 5-chloromethyl-1-(3-methylbenzyl)imida-

zole hydfbchloride

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
3-méthy1benzy1amine hydrochloride as starting materials. _
' NMR(CDCl) § 2.27(s, 3H), 4.45(s, 2H), 4.52(br; 1H), 5.13(,



FAB (MtH): 504, C32H33N50 Preparation 49: Synthesis of

3- (napht hal en- 1-yl Y car bonyl= 1H pyrrolte 49=1)  Met hyl N-net hyl - 1- napht hal en
hydroxamat e 3. 44g(20 mmol ) of 1-naphthoic acid was dissolved in 20m of
di met hyl f or nawo sbzssiand t hen 4. 6g(24 mmol) of EDC, 2.02g(20 POTKRISO377

triethylam ne and 3.24g(24 mol) of HOBT were added thereto. The resulting o

m xture was stirred at O[err]C for 5 mini#d®es. To the reaction solution
was added 1. 85g(20 nmol ) of N O di et hyI hydr oxyl am ne hydrochl ori de,

Temoved under &%ﬁﬁ’piégsﬁﬁ A0 cr oo LA Dk HibedDum

~‘carbonat e sol ution : dote the residue.” The resul ting sol uti on was
extracted.with. ethy a etate.. Then, the. organic | ayer was washed
sequencially with 1N aqueous hydr ochl oric. acid solution, aqueous sodi um

Conoent rar od- (485} 3Ry e SR %Céﬂmfﬁ' S or ) H
NMR(CDO [err]) [errip Qﬂ‘ﬂ%( Somny Haddétamst)in 4- e?l(i”bf @b‘% aZc&ag% taH)

7.74(m 2H), FAB 216 (I\/H—l) 49-2) 1-(Naphhal en-1-yl') - prop-2-en-1-
2.03g9(9. 4 rrrmlthe oSammepmontimanas pPegparatipni r28|=’2)e|cnzncapu chat4ghé) compouidsol ved

20m of d f
{/lnnyl magﬁem Lﬁﬁt’%‘géﬁ/%o %%1% gg'[}ﬁaﬁ-a%élls_ i#S m&@&r@ow y thereto

WO 99/ 28315 ; PCT/ KR98/ 00377 157

Exampie 129 Synthes:s of 1-{1-(4-methoxybenzyl)— H-imidazol-5-yl]
methyl-s-[N-(Z-methexyethyl)—N—methyi}carbamoyl-4—(naphthalen-l—yl)-
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: dichlordmet_hane/methanol=95/5, viv) 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]



at O[err]C The nixture was stirred at roomtenperature for 30 mnutes
and 20m"” ‘of 1IN ‘hydrochloric acid was added thereto, and then the resulting
solution was extracted with 50m of ethyl acetate. The organi ¢ |ayer was

dried over ‘magnesi um sul fate and the sol vent wa T?@ nder
reduced preg\'s%t})régé@(})?gi ve 1.63g(9 mmol; Yield 96% of theSPtclr e\é}égﬁgound.

[err]H NVR(CDCl [err]) [err] 6.92(m 158 7.51(m 4H), 7.74(d, 1H),
.7.85(m. 2H), 7.98(d, 1H), 8.3 1(d, 1H) = 3) _

- 3-(Napht hal en- 1-yl ) car bonyl - 1H-pyrrol e 901ng(5 mmol ) of the conpound
prepared in Pﬁaﬁwga-(@me%lgapeaﬁmn:u-ﬁ)@(mﬁymgiépmhareﬁsnt&nmm refcyani de
“were. dissolved_in 10nm of tetrahydrofuran. 555ng(5.5 mol) of "pot assi um
t-but.oxi de di €ddPled in 10n of tetrahydrofuran was slowy added thereto
-and the mixture was stirred for 30 mnutes. . 10m - of water was added to
the reaction solution to stop the reaction and the solvent was renoved
under reduced press$dpg0.2 Afmiol)ofof witeeconppoundidpepiredt ie Eesiglee1254d)t he

resulting mxture.was exiracted, ywt hyl acetate, washed wi th agueous
sodi um chl or | Hes SiAsared ity mﬂtq}emmaﬁﬁézﬂ%é mEghe of woinsw| f at e.
The_sol vent \r@qﬂ myxged e u Qr eSS, : €. S, '
subjected to sl |dc§a gel aco-I u%&&gh?’g?&' 69%1?;%@“( ?i%(ta%r'?: Wl(;alghytﬂ&‘legicﬁgtse/ _
hexane=1/3, vihwuteso ob6&ig(0224 mytel) nob|the YiomipbuBA Ypreparedhin tPrepatigpound. E
[err] H NVR( _ err o7(s,, 1H), 6.66(g, .1H), 6, 79(s,. 1H), 7.36(m 3H),
7.48(d, 1H) CD&%( ,“1%6“?"%%2@&‘? HJB’%}*“‘%&@’(‘@ I'Qm,thgr}gi'e%'?dm o0Bpar at i on
50: Synt hesi £ - | enThaYdoky q@/ e A 2 2 et

met hoxyet hyl )t-%ﬁpeneattt%lél fggfﬁgﬁ?gﬁl ]- =fli-ll-eps{?\rlroie 0+e¥§nle&|-ﬁy2 distillation under
4- (Napht hal ereedugad) presswus- 20dui@ygoiof swieat was added to the residue. The

resulting mixture was extracted twice with 10y of ethyl acetate, dried

over anhydrous sodium sulfate, concenirated and subjected to silica gel
column chromatography(eluent: * dichloromethane/methanol=90/ 10, v/iv) to
obtain 79pg(Yield 80%) of the title compound.

'H NMR(CDChL) & 1.06(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), 7.75(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-methylpipe'razin—l-yl)_carbony'l-4-(haphthalen-l-yl)—lH—pyrrol
© e(131) | o |

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

* was ‘dissolved in 2y of dimethy]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



WD 99/ 28315 : PCT/ KR98/ 00377 158
5.88 g(60 mol) of dry maleic acid was dissolved in 100m of dry
tetrahydrofuran and the m xture was cool ed down to 78[err]C. 4. 14g(20 nmol)
~ of 1-brononapa aBase was di ssolved in 100m. of dry tetrahydmaresass7and .
13.8m of 1.6N n-butyllithium hexane solution was added thereto at
78[err]C. This reaction solution was stifred for 5 mnutes and then it was
added to the dry maleic acid solution prepared in advance using cannul a.
The resulting naxt re_was sti&rﬁﬂﬂgor 10 m nutes,_ and w%ter was added
théreto to stdp*He PERTFoA d 6| PRl Tee eddesv & BagEsidueductle -
priessure, and bl shiddie s dufaciedotwld WiinAGUED Gy BIGT GRRLAL B8
e Was washed. . ... .

-solution and extrac e. organi c yer

ed wth ethyl acetate. _
Wi th wat er. andvarasbydrous dsadinm hsulfitele condentrated, antt | sabijeotedr tarsilyel @b

Col'um chr omme bR GO P s SR WO eI Er TP, GV i
1.359(6.0 m'&mﬁ@%g@;&%gﬁ%‘)hﬁ B E%WH% [err]H NMR(CDCl e[err])

6.81(d, 1H), 7. . 65 3H), 7.8 7.89(d, 1H), 7.92(d, 1H),
_-a[a.e'\-(r):s](d, 1H§, 8. El)a(--d‘,H _1WR(C1§83) : t?')- 1.02(br, 2H), 1.78(br, (ZH), ?87(5,' 3H(), K

Toagls. & ol Pue el A8 AT o PR AHE i) 185, 50% 3k ot ved
in 10m of di megihykfanmande.s3gndHyen7i( Y%Qg,. ngl %IEBI?E%% 1.29(8.9

mol ) of HOBT were added thereto at O[err]C. " The 're xt'ure was
stirred for 5 m nutle%B (MbH):N824,e631H3ONEQCH i on were added 530ng(5.9 mmol )
“of N-(2-nmethoxyethyl)-Nnmethylam ne and 1.2m (8.9 mml) of triethyl am ne,
the m xture of which was then stirred

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: dichloromethane/methanol=95/5, vfv) to
obtain 80pg(Yicld 78%) of the tifle compound. - |
o 'H NMR(CDCk) § 239(br, 2H), 271(m, 1H), 3.02(r, 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 . -



at room tenperature for 2 hours. The solvent was renoved under reduced
pressure and then 50m of water was :added to the residue.” The resulting -
solution was extracted with ethyl acetate. The organic layer was vvashed

wi th aqueousy, § [Q chloride solution, dried over anhydro REITHM

sul fate and concentrated under reduced pressure. The resi WD 99/ 28315
PCT/ KR98/ 00377 159 was subjected to col zgg; chromat ography(el uent: ethyl
acet at e/ hexane= 1/1, v/v) to give 1.4g( Yield 80% of the title
conpound. [err]H NWVR(CDC [err]) [err] 3. 05(s 3H), 3.32(s, 3H), 3.54(m

2H), 3.65(m 2H), 7.40-7:58(m4H); 7.71(t; THy; 7. 89(m "2H); ~8.03(d, 1H), -

8.54(d, 1H) 5Q-3)

3- l[N-(2 met hlcﬁéw?a&ﬂ ) lﬁﬁnetsa’m?égr bafmyﬁ Ilzr(?('ﬁ'é‘ﬂﬁ?‘frmﬂ'lfi VP)%‘%FPBQ-Y‘} -
2
and 1. 0gl5. 1 Belpheiehelifiibepla 13 IATRONIL RN A PR o 70

tetrahydrofure(lh33) 790ng(7.0 mmol ) of: pot aSSI um-t - but oxi de was added

~thereto and the m xture was stirred at roomtenperature for 3 hours. 2 of
wat er was added to the reaction solution to stop the reaction and the

- sol vent was remvemd,%gqr n!ilﬁdl)cﬁfl theCeoMbbund prépfed enl q}i@n{ﬁé pdg-ppcted
with ethyl acetate shed aqueous sodium chloride solution and
dried over amhngdmelvnégnezm&umf ormaffiide, 2ipg&hé6 wemobeodsediuomder

Chr omat ogr aptOEKRerES  SIdR tiEe afs Nla- S Sofly Ve gitved B 5. 6
ol Yield 7fifuddl the1fd(dle ERRGIPUSK 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.
'H 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]
methyl-S-[N-(Z-methoxyethyl)-N—methyl]carbamoyl-4-(naphthalen-1-yl)—1
H-pyrrole(134)

szmg(o.z 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



[err]H NIVR(CDCI[err])_[err] 3. 04(s, 3H) 3.35(s, 3H), 3.47('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) Exanple 139: Synt he5| s of

1-[1-(4- cyang, ﬁgﬁ{ g - 1Him dazol -5-yl] PCT/KR98/00377

met hyl - 3- (nap en- 1-yl ) car bony! - 1H pyrr ol e( 139) The title conp ound was

obtained in a yield of 35% according tojsfhe same procedure as Exanple 1
except that the conpound prepared in Preparation 29-5) and the conpound
prepared in Preparation 49-3) were used. . WD 99/28315

PCT/ KRO8/ 003 AB-2)60whser a@dﬂde( @GBC foixtee). - e - waB 6then - 3tigred 4a05fam 2H) | -

Ty, a7y, mpeeliegtls Ros' o TG olw%%xsr iy B el 1

Synthesis  Ofteqikeet 1 pfeh s@éoaﬂbem,ge] )oflbdratdfl 4agobddRdykd the residue. ~ The
met hyI 3- (napht hal en 1-yl ) carbonyl - 1Hpyrrol e(140) The title conpound was

obtai ned i n aesultingl mixtERovas coRTHCted mcﬁhﬁﬂbark@mﬁ)rafcé@w} eacgtatexdripd e 1
t that th d P th d
oropared 1 SREpAEVRENS JPRR Shekd RSB Aleu g SRR 1 %@?““
4.84(s, 2H), cﬁ @&i Schi%iﬂatoga m;( elueﬁﬂ m&l&aﬁ&thaabhnetﬁmb&é%/s 2H)/v) 6+93(s,
1H), 7.22(s, , 7.38 Hy, 7.58(d, 1H), 7.89(d 1H)
7.95(d, . 1H), ccbtam(ﬁmgi jeld 75 )sofmtlﬂABmmpvmd( M+1)
'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, oH), 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 2me of dimethylformamide, 26mg(0.66_ mmol) of sodium
hydride was added thereto at 0, and the mixture was stirred for 5

- minutes.  51pg(0.22 mmol) of ﬂie_ compound prepared in Pfeparéﬁoh
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 sulfate, concentrated 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,



Exanpl e 141: Synthesis of 1-[1-(4-bronobenzyl)-1Him dazol-5-yl]
methyt =3-[N- (2=met hoxyet hyl ) -N- net hyl ] car banoyl - 4- (napht hal en- 1-yl ) car
bony] - 1H pyrrol e(141) The title conpound was obtained in a yield of 81%

according to .procedure as Exanple 1 except that t ‘ d -
woliaed PEVRRERENTC

prepared in paration 32-2) and the conpound prepared in

50-3) were used. [err]H NVR(CDC [err]) [15 r]. 2.94(s, 3H), 3.25(s,3H),
3.42(m 2H), 3.48(m 2H), 4.72 (s, 2H), 4778(s, 2H), 6.64(m 4H),
7.28-7.48(m 8H), 7.81(m 2H), 8.14(m 1H) FAB 585 (M+l) Preparation 51:

‘Synt hesi s of “gHhy|7. 12-A3ph (oY 4H),y GA3mvashudr4igh| ersgde 11) O PRE2831N
-~ PCT/ ' KR98/ 0‘03'7_7'.?'6._1 "51-1) Ethyl N-(di pher?glnryet hyl ene)ggl yC|) natgﬁd yC-i)Ee .
et hyl.ester. h.ya{sgfﬁhl B, de9%ds ttHand di phenyl keti m ne were reacted according

‘to the procedure desg| I, 106 ell, R L .Polt, J. Og. Chem
47, 2663, 1982 to give (Fﬁg{)ltl%tqglé%%olﬁgc? nain a yield of 90% [err]H '

NVR(CDC [err]) [err] 1.20(t,3H), 4.12(m4H), 7.10-7.40(m 8H), 7.59(d, 2H)

51-2) Ethyl 1-naphthoyl gl ycjnate, hydrochl oride 1-Naphthoylchloride and the
conpound pr epBXxe#Pin Ii?g_bars&'f‘ﬂ%ﬂ#‘%lﬂﬁ)' lﬁr@‘?’@ﬂ&[‘%@%@c’cﬁﬂm\@aﬂﬂb&ﬁk
ooV the” s HetiAS{ by tpipbasiflt-yhbarb OB F A QERRAaRE Ly TH herd 11 1999
- . e(136) - - R

64pz(0.2 mmol) of the compound pfepared ‘in Example 125-1)
was dissolved in 2Zpg of dimethylfOrmaﬁﬁde, 26mg{0.66 mmol) of sodium
hydride was added thereto at 0T, 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: 'dichloromethéne/methan01=90/ 10, v/v) to
obtain 81pg(Yield 80%) of the title compound. _ |

'H NMR(CDCL) s 1.09(br, 2H), 1.83(br, 2H), 1.86(s, 3H),
2.24(s, 3H), 2.93(br, 2H), 3.30(br, 2H), 4.86(s, 2H), 4.91(s, 2H), 6.59(d,
1H), 6.87(m, 2H), 7.01(s, 1H), 7.07(d, 2H), 7.15(s, 1H), 7.25(m, 1H),
7.50(m, 3H), 7.53(s, 1H), 7.73(4, 1H), 7.78(d, 1H), 7.97(d, 1H)

FAB (M+H): 504, C32H33N50 -~ -

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



yield of 48% [err]H NVR(DMSO-d6) [err] 1.78(s,3H), 3.65(q, 1H), '
"3.95-4.15(m 2H), 6.33(s, 1H), 7.58-7.85(m3H), 8:15(d,1H), 8. 31(d, 1H),
8.38(d,2H), 8.42(d,2H) Preparation 52: Synthesis of

2-[1-(4-chl ow@tgg@@,yg) 1Hi m dazol -5-yl ] thioacetam de 52- 1pcruirosnos7?

-1- (4- Chl orobenzyl ) - 5- hydr oxymet hyl - 1Hi m dazol e The title conpound was
obtained in a yield of 50% according to 155'|e simlar procedure descrbied in
J.M Dener, L-H Zhang, H. Rapoport, J. Og. Chem, 1993, 58, 1159 using

di hydr oxyacet one dimer and 4- chl or obenzyl am ne hydrochl oride as starting

‘mat eri‘al.s. [ ehydride Nma( @@@q dherptoCtt 9 1, OBYd [ the rfuixtured vea( stgef , for 5
'5.20(s,2H), 6,94 s

1- (4- Chl orobe’ﬁ'ﬂ)‘ one%lzﬁ)llpl-f Z(d m?émﬂéd ém‘%r |“Eie§rep)%°§9/ 28315

PCT/ KR98/ 003772 2wasoaa&ads el nigfuré, hewlﬁ@!ifpwagdtﬁhrne%h%‘a i RogRAr at i on
52-1) was dissolved in _40m of _chl oroform 2.88m (40.5 mmol)

t hi onyl chl ori wepgeatuss & § heyaed (Ther salventt wag semod. h]?idilsﬂﬁbtmnxundeaf vvas

oved ondor PhekEIRELS Bal 0af B0 Waler, oo A48 S8R, SR R | 1o
tit Ihe corrpoupgésulnnghnﬁxmwm?, ndmwedjaaﬁbdjlwlﬁptﬂoml &téﬂpﬂn@gtatée@ﬁreaon
wi t hout purificatiagn

[ 1- (4- Cnl or ob‘éYFZyF‘)hYPFP‘FSmSB‘é‘BE! sulfgte;. soncentratad jaad 1subjecteds tomsiliva cgelt he

conpound pr epgifdy| rI:I:r%rﬁQt_flfi’jbac{p}19(}1&?&.2)chchloromﬁ:thz«ma/mei:haml=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), 7.35-7.50(m, 4H), 7.71(s, 1H), 7.77(d, 1H), 7.84(d,
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 2y of. dJmethylforma:mde 26p3(0.66 mmol) of sodium
hydndc was added thereto at 0T, and the mixture was stired for 5
. minutes: . 57pg(0.22 mmol)' of the compound prepared in Preparation
.48_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 10p¢ of water was added to the residue. The
_' _tesulting 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, viv) to
- obtain 74yg(Yield:.73%) of the title. .compound.



was di ssolved in 10m of dinethylsul foxide and 1.3g(26 mmol ) of
sodi untyani de was added thereto. - The mixture was stirred at -rooem-
tenperature for 6 hours. 30m of water was added thereto and the resultl ng
m xt ur e ‘was %ﬁéﬁi?d with ethyl acetate(20nm x3). The or ganl c Iaé
dried over anhydrous sodium sulfate and concentrated to g| §3(Zl
nmmol, Yield 9699 of the title conmpound. _This conpound was used in the next
reaction without purification. [err]H NIWQCDCI [err]) [err] 3.70(s, 2H),
5.12(s,2H), 6.88(s,1H), 7. 34(d 2H) 7.62(d, 2H) 7.71(s, 1H) 52 4)
2-[ 1- (4- Chl or obenzy) - 5 ) of..

w‘l I/bdi(tb g‘% ég ’I-n a‘s’ol -

the conpound prepared in Prepa at ‘on- 52+ nt.

m xture of 1nk. 9d>fbr,p)'ZH)d|3rW(bdeI®) InB6(sf 21H)4 ét%%(i; aZIH]ne6 AR, t 136)) &1 (d; at ed by

b
et o3 onr G s & FrRag o PR, PRE ot PaskRr 288, oA e
| d d dded
her oo, " B, ﬁé‘fx”t“r’az TU(8s L ° 70k, 1, ﬁyqﬂ'a Eiate.  The
organi c | ayer was HABdMoEEr dh@R2BI38NS6Hi um sul fate, concentrated and

subjected to silica gel colum chromatography (el uent: nethyl ene
chl ori de/ net hanol =20/ 1, v/v) to WO 99/ 28315

[ngﬁ ]Kﬁ%fu Bg?gaebfﬁg?gﬂg&lm%ﬁ[&; athhﬂ'eﬂ-lg_ﬁFarBfm ttmliiy&kﬁgcggt)guggb
7.24(d, 2H), 7.61(d,2H), 7.67(s, 1H) FAB :266( M-1) |
49-1) Methyl N-methyl-I-naphthalen hydroxamate
3.44g(20 mmol) of lfﬁaphthoic acid f#vas 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 IOOmg of
saturated potassinm carbonate solutlon was added to the residue. = The
'_ resultmg solution was extracted with ethyl acetate. Then, the orgamic
: layer 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-(Naphthalen- -yl)-prop-Z-en- -oné _
2.03g(9.4 mmol) of the compound prepared’ in Preparation 49-1)
'was dissolved in 20p¢ of dry tetrahydroﬁ]ran, and then 20p¢ of IN
- vinylmagnesiumbromide-tetrahydrofuran solution was added slowly thereto



- 4-am nonet hyI

Preparation. 53: Synthesi s of 2- {1-[1- (benzyl oxycar bonyl )p| per| d| n- 4 yI] m
et hyl - 1H-i m dazol - 5-yl' }t hi oacetam de "53-1) -
4- Ami norret hyl - enzyl oxycar bonyl ) pi peri di ne 22.2g(0.2 no

%’&??‘a. ne was di ssolved in 250m of tol uene a‘%ﬂ”ﬁsﬁb’(’b 2"
nmol ) of benzal dehyde was added t hereto. The reaction mixture was refl uxed
for 3 hours with Dean-stack to renmove watlef, and then cool ed down to OC
34.29(0.2 nol) of benzylchloro- formate was. added slowy thereto while

o stirring. The xt ur : Q r and
20m of 1N Rt kg it b sBlred 22 loch TRRREREE 03 MRS POC
was extracted adaremnw rgfs 1IN tﬁyd%@&ﬂd)n@fadﬂeﬁhyl addedr thaaed, tael ahaeotie | ayer

- was basified with 1N agueous .sodi um hydroxi.de sao] ution. . The gueous
sol ution was SESUHAS PN Vé@d?’éf’f’ﬁcﬁﬁ Srithqé0me ofhethyhaesiate- Ié@éroﬁgé%m

extracted thr t Be dr ous
magnesi um sul ﬁg a%% @IE@ ﬁ%g ud@'{ér 'rg{%%géesgﬁggrg‘gg &to gl veﬁ’%% reld

- 91% Mol ecul arrepsivett uddd) reﬂuced]q;ressu‘ree t6 Ogive U D43 g(%e mithbl; Nmm%ﬁrdﬂ ).
[err] 1.11(s,2H), tJI 49(s, 1.70(d, 2H), 2.57(d,2H), 2. 78(s 2H)

4.20(s, 2H). 5.the(tt QHPmPP“Bdn 35(m 5H) 53-2). .

1-11- (Feniﬁ oxygar bﬁﬁym??q{bm ylg?ginﬂyl l‘rp @Igﬁ‘% Zyl7§24(d 1H),

mer capt o- i m dazol e e C oun rep

Preparati on 537.83(ranamm, Ggisod,llﬁ)nsSMd adfxic acid were dissolved in 50ni

of n-butanol, a solution \/\herel n 12. 6g(0 13 rml) of pot assi um
" thiocyanate, 15.2g(0.1 WO 99/ 28315 -

PCT/ KRo8/ 0037744@51 3-(Naphthalen-1 -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. BRI | : _ '

'H NMR(CDCla) 8. 657(s 1H) 6.66(s, IH) 679(5 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



nmol ) of 1, 3-di hydroxyacetone di mer and 10.0g(0.17 nol) of acetic acid were
di ssolved in 50m of n-butanol was added thereto, and the whole m xture was
stirred at room tenperature. After 48 hours, the solvent was renoved by
distillation WR@¥283teduced pressure, and then the residue vwasmkkrsRedved .in
200m of ethyl acetate and washed-three tines with 100m of water. The
organic |l ayer was dried over anhydrous mgggesi um sul fate and concentrated
to give 27g(75 mol, Yi eId 75% of the title conpound. [err]H

- NMR(CDC [err]) [err] 1. 1.57(d,2H), 2.30(s,1H), 2.72(

3.96(s,” " 2H) ﬁs%%s H)1)4 of6ary’ mppleic’ agid yessdmsglved ip. GQQmse ‘ofH) |

7.26-7.37(m 5Hy 3
1-[ 1- ( Benzyl oxy ar Eonyysirpl peri n-g- ﬁhfnerflwefa Wydrog’(%/lﬁ%t r%gymll_f_o [ Z?@%lzol e
18. 05g( 50 mmol ¥. lég(zamnmo})poﬂnﬂbmmmphﬂmlenePwepahﬁolm 13- R0wasf adiged to .

a mxture of 10 10% ni C_aci n acetate, the
reacti on m xt ufeg%ﬁ ofgan o andy 3h Iﬂol‘& c& IrgélFY?-il ﬁa@t isplugignavasoom
tenperature fopdfdhfidksto at 78R8 ”"I’fﬁé“i-% ‘t&%ﬁc%%o}‘h%w ff%gt:ﬁw ! 13

sodi um hydr oxi de sol uti-on and~extr.acte ICEt at e.
The .extract ed amdyathes $olwasi addmhstodrtheddxgvenalaxegaaﬂl wolusioh f pteparedd in
. distilled under,reduced Eressure to |ve .39(38 mol, Yield 75% of the

title compound?d¥aBFe] E‘@@i’[er 1}ngl mggtareoyas stisedy fory) 10

é :9ng Z %::?) é %’g‘“‘;‘e?m% ara?t@(ﬁias %?aed g:#&é 3_&)’%0;}4&1@91(3%&0@ e 0{ctvetly) -

1-[1- (Benzyl oxyaarm;m@yb;l pmpiﬂ'ltd:dused- prdssete] yndS theh residuee Way | aciifiedi bydazol e
hydr ochl ori de 9 f. the ¢ und par ed | n PJ tion 53-3)
was di ssol ved ﬁﬂng HFmTRﬁm‘%l?%? &F’Ufrﬁf’f «$ ] ?t%ygfacetate

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 50pg of water was added to the residue. The
resulting solution was extracted with- ethyl acetate. The 6rganic layer
was washed with aqueous sodium chloride solution, dried over anhydrous

magnesium sulfate and concentrated under reduced pressure. The residue
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t hi onyl chl ori de was™ sl ow y added thereto atOferr]C. - The reaction :
solution was stirred for 2 hours and the sol vent was renoved by
distillation VAP Beduced pressure to give 9.9g(Yield 95% PORSKRISHOXT
wei ght 347.5) of hydrochloride salt of the title conmpound. This conpound
was used directly in the next reaction wilthout purification. 53-5)

{1-[1- (Benzyl oxycar bonyl ) pi peri di n-4-yl ] met hyl - 1H-i m dazol - 5-yl }ace-
tonitrile The title.co und s _obtained in . a éeld of 39% accordi.ng to

t he sinilar erE%dﬂ’rbée (FoNRR o fivpmatseranby(plueRe  edh oRiSRIH RS i n
P t 53 1 ad
reparation Iﬁgv/i)ede%h‘re 1 %ﬂo@r ’iéld(iﬁﬁo of ¥ud %?. ch:zz% 49 22(br 2H)

é. ?ggts)rZIz—l)l_D 7.03(s, %}ii) NMRL 196((151 SJQP(S 7 351 s,LBEﬁs 53!-16) ?54(m 2H),
2-{1-]1- 4-

hi oacet am de TRECE: 2D *%@3%' Aoy et Tl BB S L1 ng
to the simlargps e as Preparation 52-4) using the conmpound prepared

in Preparation 53- 5) [err]H "NVR(CDO [err]) [eri] 1.21(br,2H),
1.63(br,2H), 1.87(m1H), 2.71(br, 2H) 3.31.°(s,.2H), 3.84(d, 2H),

(1) P éE“ar 15 SR Bb it et admat e 70
3-chl oro- (na,g}]tfmpgﬁ-oﬂeyl) 2- 0XO-

' 1.4g(4.7 mmol) of the compound - prepared in Preparation 50-2)
and 1.0g(5.1 mmol) of tosylmethyhsocyamdc were dissolved in 20pg 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(139)

~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. . -



propi onate 7.809(49.9 mmol ) of 1-napht hal dehyde and 7.15g(49.9 mol) of
~met-hyl ~di cht oroacetate were dissolved in 100m of t-butanol, and’
6. 159(54.8 mmol ) of potassium t-butoxide was added thereto at O[err]C.

WD 99/ 28315 %ﬁg /7 166
The mixture Wa& % rred at roomterrperature for 24 hours ang en 50m of

wat er was added to stop the reaction. e solvent was renoved under
reduced pressure and the residue was ext@act ed with ethyl acetate. The
organi c | ayer was dried over magne3| um sul fate, concentrated and subj ected

~to sitica gel- col utm NMEC(@} su@]{) 4935 XAy 61y, BERteERE90/ 10,
vlv)rto give 2 élg Yleldl%of the title conpoun [err]H
“NVR( €D [ er r | D, [ 8P{m, 9%8(%2%1) 11, gh4¥(m HpH)7 746(s. ¥ m7.ﬁ1)(d, A5 m 2H)

8.12(d, 1H) P’f @ha‘fﬁ& 1113%_ _nt hesi s of nethyl

2-chl or o- 3- (na oxopr opi onat e 55-1) NEt hyI

3- (napht hal en- 1- Y| FAB oxapr Q@#-dpat e'10. 29(59. 9 mmol) of 1-acet onapht hone
~and 4.8g(60%in mneral oi, 120 nmol) of sodium hydride were added
to 100m of dinethylcar bonate and the m xture was refluxed for 24 hours

- The_sol vent V82, gDVQQ ;g«g;. ﬂUCij £18 5@%%@%%%%% ilrh‘:daa%lag

sol uti on was a andt e're rue was racted
‘Wi th-100m Qﬁeﬂiywl-(naphtmén- -y!)Ehebmyg-aﬂI-pyi-mje(Mmas washed wit h

wat er(100m x 3), dried over anhydrous magnesium sul fate and

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. : - : "

'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



concentr at ed. The res,i'due" was éubj ected to silica gel colum
“chromat ography(el uent: n-hexane/ ethyl acetate=90/10, v/v) to give 10.0g
(43.8 mol, Yield 73% of the title conpound. [err]H NWMR(CDCl [err]) [err]

3.75(s, 3H), &obdts £, 7.45-7.68(m3H), 7.82-8.08(m 3H), p8rkRhishedrd) 55-2)
Met hyl 2-chl oro- 3-(napht hal en- 1-yl ) - 3- oxopr opi onate 4.56g(20.0 muol ) of the
conpound prepared in Preparation 55-1) wgs di ssolved in 50m of

1, 2-di chl or oet hane, and 2. 70g(20.0 mmol ) of WO 99/ 28315

PCT/ KR98/ 00377 167 sul furyl chloride was slowy added thereto at O[err]C.
~“The "mi xture was stirred at roomtenperature for 3 hours. The solvent was-

“renmoved by di i 1J ati d r.ed d : : t [ 4,.709(17.9 1, =
erd 895y of Anb BN BRBEREe R AP R RRR o Per 1y Lol
3.75(s, 3H), 5.82(S, Blgoine billester’ Hydctitloridt. 851t8eAd ( Aphlicetnits ( eké)

Exanpl e 142: Synthesi’s of 4-‘et hoxycarbony]-2-(1Him dazoI.- 5-yl net hyl)
- 5- (napht hal ereaetsd )asserddige ta 4 praceduye rdengribed in M. J. O' Donnell, R.” L.

2-[ (1H i m dazq] 35-yl Jace ) - ha - - 3- 0X0-+ RI QI te
20519 0. 997 kS biOBR KT s, d3RPdn’ BlvERnE el polRdi B Ve
162ng(0. 996 rgrodgesof 4-i m dazoleacetic. acid hydrochl oride, 135ng(0.999
mrol ) of HOBT and 191 0.996 Mol ) of EDC were added to 10m of '

di net hyl f or mani de, &hd D&y (4. 98-28(t3H), oft- ¥2(medthly | Jnihd.406m, 8ol y
added t her eto'}"gﬁ(hfz[-ﬁti rring. The m xture was :

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
. The title compound wa_s-'o,bta'ined‘ 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



stirred at roomtenperature for 5 hours and then the solvent therein was

renoved under reduced pressure. 'To t'he residue was added 30m “of "ethyl -~

acetate, which was then washed with saturated sodi um bi carbonate sol ution
and wat ér . anic layer was dried over anhydrous gﬂ%-ﬁm fate,
concentr at ed” E%zsgfsgj ected to silica gel colum chromat ograpﬁy} el uent:
di chl or onet hane/ net hanol =95/5, v/v) to 9{g4e 200ng( 0. 547 mmol, Yield 55% of
the title conpound. [err]H Nl\/(CDCI[err]% [err] 0.92(t,3H), 3.70(s, 2H),
3.98-4.15(m 2H), 6.20(d, 1H), 6.92(s,1H), 7. 55(m4H) 7.65(s, 1H),
©7.89(d, 1H), 8.06(d,3.6Dg(18, ﬂ&ﬁbél)ldi)theBCBﬂ;F) ; ephrdd Gl Hrbﬁ»ariﬂ&z)z-l)
4- Et hoxycar bonyl - 2- (1H-1'm dazol - 5- yI'ngt'h o-(naphthal en-1-yl) oxazple
‘WO 99/ 28315 was dissolved in  40pg . of

~ 100ng( 0. 27_my nared in: Exa ) a4 gsol ved
in 5m of THF 9039{ ﬁjen re uxegg r@@%o%re oo ?R‘lé ?\zl%%t was re‘?r%s\?ed by
distillation uyfiged aedoeord tpmpaature ford2t heursesi dTke mm@ub]vent eslas t 0

silica gel col urm chr,omat phy(el uent; di chI ronet h n I 5/5,
v/iv) to give 4emgyed ped FHTB?&%‘#‘?Q"?FSW 0. givey ﬁé‘% 131 miB ‘9

B e S Eﬁ*&?&@?@%f?‘# g ﬁ%%%maaiﬁie

143: Synt hesi yeqdftiod- évithbuﬂwpniaﬁo:al!mﬁ yl met hyl ) - 4- (nor phol i n- 4-
yl) carbonyl - 5- (napht hal en- 1- yl') oxazol e(143) _ _

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. 30pg of water was added thereto and the |
= resulting mixture was extracted with 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) § 3.70(s,2H), 5.12(s,2H), 688(s lH) 7.34(d, 2H)
:762(d 2H), 7.71(5,1H) i -

- 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

Iorofonn, 2.88me(4pfT) mod) 00af77 168 . .



31ng(0.09 mmol ) of the conpound prepared in Exanple 142-2) was dissolved in
a solvent m xture of tetrahydrofuran/ methanol/water(0.6-m /0. 3nt/-1m);and
6nmg(0.13 nmol) of |ithium hydroxide was added thereto. The reaction

sol uti on wasWa992888 at roomtenperature for 3 hours, and tPOF/KRIBOBAT was
removed under reduced pressure. The residue was adj usted to pH 6 using 0. 1N
aqueous hydrochloric acid solution and t&8h extracted with ethyl acetate.
The organic |ayer was dried over anhydrous sodium sulfate and

concentr at ed. ntra € 1m of

di met hyl for man®® H%hﬁQ ?3? ¥ V@f%ﬁgéﬁﬁ%@f@f’ﬂ@%l )~ of -EDC -were- - °
added thereto at O[ &yr heiostur o2 NS PO ghRwtAasy - o -
9[err]l (0.09 mmlg EH NISZIIREGJQI ne.and 1)|§ gr\ﬁilﬁl(‘?’g 5105%2}?31’ ?‘r—]l@gs[ﬁa am' ne
wer e added t hef.24(d,25l 7[5»&@36: Cr’r@(MH)a trred at room ‘tenperature for 2

hours. The reactio ol s treated according to the sanme procedure
.as Exanple 142-1) t A%v%gs?gﬂa% 04 mmol, Yield 45% of the title conpound.

~[err]H NWR(CDC [err]) [err] 2.97(br,2H), 3.24(br,2H), 3.43(br,2H,
- 3.57(br, 2H), 4.27(s,2H), 95(s 1H), 752767(m6|—|),'781795(m3H) WO
99/ 28315 Preparatmn 53 Synthesxs of 2-{1- [1-(benz}loxyca?®vnmﬁieem7#-m9 FAB

42 et howychr borg o R REACE S Prreamds -

-5-(napht hal en-1-yl ) t hi azol e(144) 105nyg(0. 287 mml) of the corrpound -
prepared in ﬁwl e 142- 1) and 116ng( 0. 287 mpl ) of Lawesson's Reagent were
di ssol ved in ) dfAmin Yir bfhangyloxyearbemd)pipstidine was refluxed for 6 -

hours.  The 22.2g(0.2 mol) of 4-aminomethylpiperidine was dissolved in 250p
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 basi'ﬁed.
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 _,coxﬁp,ound. | .
'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-hydroxymethyl-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



sol vent was renoved under reduced pressure, 10m of saturated sodi um

~bi carbonate sotuti on"was ‘added to the residue, and then the resulting

m xture was extracted with ethyl acetate. The organic | ayer was dried
over anhydr ? mgﬁey um sul fate, concentrated and subj ec?,gq s/8dab? ca -gel.
col um chr omat ogr aphy( el uent: di chl or onet hane/ net hanol , vliv) to gl ve
26nmg(0. 075 mml, Yield 26% of the corrp%qd of Exanple 142-2) and
24nmg(0.066 mmol , Yield 23% of the title conpound. :[err]H NVMR(CDCl [err])
[err] 0.63(t, 3H) 3.92(q,2H), 4.42(s,2H), 6.97(s,1H), 7.405- 7.75(m 6H),
~7.:85-7. 95(m’ Zkl)olfﬁﬁ' lﬁﬁéﬂlﬁiﬂ&bk}radﬁcﬁmpldﬂnerléﬁd 15000 insol) off acetic acid.

- 2-11-(4-chl orobenz

et hyl ] - 4- et Wéﬁ%‘?c&ﬁ%\‘ﬁﬁ Iﬂ? {dor?léglﬁf HH%W&L Wapt ?ﬁd&goﬂ’éfef‘lﬁ?miﬁbﬁgﬂ}‘ﬂ% mol ):
O s onAEERRE B R E8BeAt) et A OaITRNCR' | 1e
Ejlhgt |ml f(fa? |r gnwaﬁagreﬁdrmei?ﬁdby ahstﬂlsaggzrlrmder rfﬁt?e?ggrf?lﬁevm rﬂm;n)ﬂ??g&ds;due silica
‘gel col um chr‘%@b‘é?éﬁﬁi @Pﬁm{htofe&%ﬁ mt%&q&iéﬁﬁé—e W%%V) to
gﬂv‘é‘(? C‘I%”?((a ?r ?)%%P@mof W d 19%1‘th 2%%%& F&Ay%rs %? 'djzig b%{]%'a‘gxy%us

99/28315 - - magnesium sulfate and concentrated fo give 27g(75 nﬁﬂi{ IéFiBYdOGS%} df70

7.07(s, 1H), 7 21-7. 4@2 ung) 7.53(s, 1H), 7.83(m2H) FAB : 474 (M1)
Exanpl e 146: {itlss¢ Lol [ 1- (4-chl orobenzyl ) - 1Hi m dazol - 5-yl et hyl

o ' NMR(CDCl) § 1.22(d,2H), 1.57(d2H), 2.30(s, lH) 2.72(s,2H),
3966, 2H),  4.15(42H),  446(s2H),  5.10(s2H),  6.62(s,1H),
7.26-7.37(m,5H) ' I |

53-3) . -[1-(Benzyloxycarbonyl)plpendm-4-y1]methy1- -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
-~ gtirred at -room temperature for 3 howrs.  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(s 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



] - 4- (nor phol i n-4-yl ) carbonyl - 5- (napht hal en-1-yl )t hi azol e(146) The title
‘conpound was obtained ina yield of 23% according to the sinmlar procedure
as Exanpl e 143 using the conpound prepared in Exanple 145. [err]H

NVR( CDCl T er r Wo 9ok28515] 2.63(br,2H), 3.02(br,2H), 3. 24(brp,<ﬂ-h&ms/oos77
3.42(br,2H), 4.26(s,2H), 5.21(s,2H), 7.02(m2H), 7.18(s,1H), 7.31(m 2H),

- 7.43-7.60(m5H), 7.78-7. 96(m 3H) FAB  52fp5( Mrl) Exarrpl e 147: Synt hesi s of
2-[1- (4-chl or obenzyl)-1H i m dazol - 5- yl net hyI

]-4-[N-(2-nethoxy) et hyl - N-net hyl car barmoyl ] - 5- (na hthal en-1-yl)thiazole
(-147)  The t|t|&xeny&p ﬁdevma @{a vy nediednthgragp eatd0gr 4 Theaseasiian nepluetion he

| d h d |e 145
except that N (U8 SUTes i hgn FoRehgrd e SeERH R RERRES By RisHIRER ne
[err]H - NVR C@@béxerédw:ed [pbsshre B GBYOD,SHAVieId. 996 NBSLEUTH hucight2ARSRH

5.17(s, 2H) , 7.15(s, 119, . 7.33(m 2H), 7. 40-7.61(m 5H),
7.71-7.82(m 3H)0f R Firocty elld% M) 0%@%151&9 sompouni hThiss compound was used

][é - EQL%;P@%&{’ Zt‘-j‘( nap Ey‘L’ﬁ% é%?“f‘?ﬁs) WD 99/ 28315

-PCT/ KR98/ 00377 171 250ny(O0. 95 rrrml) of- the.conmpound prepared in Preparation

52- 4) and 249m%g0 95 B> t he co ound, prepared in _Preparation 55-2)
-5) {1-[1- enzyloxycarbo )p1pendm-4-yl]methyl—IH-mndazol-S-yl}ace-

tonitrile ; _ .
| The title compound was obtained in a yxeld of 39% according to
the similar '-procedure as Preparation 52-3) using the compound prepared
in Preparation 53-4). o _ _
'H NMR(CDCL) s 1.19(br2H), 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 L . _
- Th_e title compound was obtained-in _a-_yield of 74% according to
~ the similar procedure as Preparation 52-4) using the compound preparéd
in Pﬁcparaﬁon 53-5). _ , L
| 'H NMR(CDCk) & 121(br2H), - 163(br2H), 1.87(m,1H),
2.71(br,2H), 3.31 .(5,2H), 3.84(d,2H), 4.25¢br,2H), 5.12(s,2H), 7.10(s,1H),
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.



wer e dissol ved in 10n1 of ethanol, and the m xture was refluxed for 24

hour s. The sol vent was renoved by distillation under reduced pressure-and- -

t he resi due was subj ected to silica gel colum chromatography (eluent:

di chl or o'math tfanol =40/ 1, v/v) to give 180ng(0.38 mmol éﬁ%’gm’#% -of

the title corrpou [err]H NMR(CDCl [err]) [err]  3.53(s, ,

4.22(s, 2H), 51232H) 6.91(m2H), 7.1 . 1H), 7.21-7.54(m 7H),
7.83(m3H FAB 474 (Mrl) Exanple 149: Synthesis of

2-[1-(4-chlorobenzyl)-1Him dazol - 5-yl met hyl

~]-5- (nor phol i nThe yhjxtarebeay Istizred ratrobia kempetatite) foti 24 Hoatst 489 ke 50051 € -
conpound was obfained in a | d of 39% accqording to the simlar procedure

as Exanpl e 143%hLsVHEF (Fs ég#ﬂﬁﬁ?ldslcﬁ?e r BACHOR Exafesolugit pas reRoved

A2(br, 2
TN§(7 &DOZ[H)er r] )uﬁ&érriedugetﬁ%fggmgk%nd ii@-ﬁ %841&5; %gs 2%%0?3%17 Qérg l??hgi(% eé*_i) r2H .
7.89-7.99 (m 38he FoxBanicskgex I\Wﬂs) déedrrpizer nifsResiufy stilfiets] Sone¥ntrated and
i ety ) oare ) KOS Bl perl'} déo’imhos@@amemmmeﬁapm-mamm| |
) t hi.azol e( 150) sdegAe=d (183 vHPhd b;séggafoyﬂﬂoxpr? ew? & %R@ggﬁé) ver e

53-6) and 87ng(0. 33 nmol) of the corrp preparedl repar at’i on
di ssovedi n 10n¢0‘nlb01mdhanol and the m xture was refluxed for 20 hours.

i I

~ 7.95(m,2H), 8.12(d,1H)

Preparatlon S5: Synthesxs of methyl 2—chloro-3-(naphﬁhaien-l-yi\-3-

axopmpmnate

o ' 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 aqueous 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
" 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



172 and the resi due was subj ected to silica gel colum chromat ography

(el uent: dichl oronet hane/ net hanol =95/5, v/ v) "to give 95ngy(0. 16 mot;—Yreld - -

48% - of the title conmpound. [err]H NMR(CCCl[err]) [err] 1.10(br,2H),
1.53(br, 3H), waagses, 2H), 3.62(s,3H), 3.81(d,2H), 4. 19( br, 2¢dT/KKE8A(73, 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 (Mtl) Exanple 151:  Syl6Fhesis of
2-{1-[1-(benzy|oxycarbonyl)piperidin 4-vyl

thyl]-1Himd h | 1-5- th t hyl b
g§I }y4] (naplflrhé‘l?@ﬁy& %ﬁﬁq f&%%‘?fﬂ)é‘éﬁge OX%) i Pr%)und SXIB% gén%‘ ina.- - .-
yi el d of 36% aggRedlifdrdof ttaﬁgﬁhﬂiiré%rp; nﬁ‘hoxye?ﬁ%‘%ﬁ%f he - -

conmpound prepared I n Exanp 50 except.. t. am ne
- was used inst edditllj&tmmmdgﬂ iredsiced eprejsdre WJGE)G 17@(11]7)9 b‘ﬂndi'l Yidld B0OR%), 3H)

2.89-3.39(m 7 17(s,2H),  7.01(m2H, 7.15(s, 1H),
7.33(m2H), Hz’ﬁéé"’z%%ﬂf 'Q%‘m%? 71 7.82(m 3H). FAB: .638 (M+l) Preparation
56: Synthesis of 4-(g- cm\m H- % 17 ]5 yl ar

- pi peri di ne-1-car box%/(nhc acl d ben %estergw QQ(HEH'? )750 ~7-72(m, J&)’

4- Ani nonet hy! - pi8es. 1 e3H), RPHABAH) ¢ aci d benzyl ester 22.2g(0.2 mol) of

4- ami nonet hyl - pi peridine was dissolved in 250m of toluene and then
21. 2g(0 2 mol) of benzal dehyde -was added thereto.. ' The nixture was

refluxed for SERShpTe 42N Wit 9€ K4-aghd ah. |
34.29(0.2 rml) of benzy Icrﬁggr of or mat e wagyggjggg ?ﬁg%tlgllm,f%ql?glt“?érlﬁmg.
After the mi xttﬁ'@?mﬁpﬂ'ﬂrﬁﬁpmﬂleﬂ%ur s, 8

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 residue was added 30pg of
- ethyl acetate, which was then wﬁ_shed_‘iyiﬂl saturated sodium bicarbonate
solution and water.  The . organic - layer was dried ovér anhydrous -
Imagnesium sulfate, concentrated and sub_]ected to silica gel column-
- chromatography(efuent: dlchloromethane/methanol—95/5 vi) to give
< 200mg(0.547 mmol,. Yleld 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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I'N agueous potassitm hydrosulfate soluti on(220n1 ) was added thereto at room
tenmperature. The mixture was extracted three tinmes with 200m of

di et hyl et her en the aqueous |ayer was basified wt ' 37
hydr oxi de. Tnfg%ggﬁg%us solution was saturated with sodiumc % and

extracted three tines with 100m of di c{ggororret hang The organic
solution was dried over magnesium sulfate and distilled under reduced
pressure to obtain 38g(Yield 91% Ml ecul ar wei ght 248) of the title

corpound. Terr]H Nqumgm[zgr tﬂzx)olb&fﬂinelcdébﬁurﬁl‘%r 9 4f Binpld - 143(
'34-7.35(m'5 FAl (M+H)
345597(52 g;_D __2 78(%15&%@6& in- 25?;&80% |_'?'HF and then reﬂuxed for 6 éoursl_b The .

al eri di ne _
“ flf?fﬁﬁi;ﬂlgggg?égf ﬁ‘gﬁ%; ester ?—X gﬁ?@%ﬁlm P%{& ?FE-?%gg% B‘%ﬁﬂ’r’iﬁl Brdptheed in -
o bt honol — ana & ey @Ebﬁfﬁ”{ﬂf’ VAR e o
\%epelblrjlt 1gngg %2 fﬂfﬁ) %g?§!s?ilg»ﬁgtWVbc%n§r$ 4?5%@(.2) mmold) Yaeld
1, 3-di hydr- o e mﬁlOOg(Ol?rm of acetic acid were . |
di sso: ngrl n ?(%219 611?% gg??r?g e whole m xture was stirred for 48 hours. -

* The sol vent was rehoWREGDAISL il IOSS!S(QSH);M?B(qrﬁ@u%@(p%g%s?ﬁ?gseztﬁ?mes of.
d e n e was washe

\?\:Pﬁl 188?71t ! e?%at’gggf ‘Pﬁg 2?52%?53(%%@ 7%@ h deP ) nagnesi um sul fat e, :

and the sol vent WasFABrmgggj istillation under reduced pressure to

obtain 27g(75 nmol, Yield 7 % | ecul ar wei ght 361) of

Exampie '143: Synthesxs of Z-(IE-lmldazel -5-ylmethyi)-4-(morphelin-4-
yi)carbonyl 5-(naphthalen— -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. 9140(0.09 ._ninml) of morpholine and 18,
-+ {0.13 mmol) of trethylamine were added thereto and the mixture was
' -~ sitrred- “at room temperature for 2 . houis' The - reaction - solution was
-~ treated: - accordmg to the same procedure .as Example 142-1) to give
- 14mg(0.04 mmol, Yield 45%) of-the title compound. .'
'H NMR(CDCl) s 2.97(br,2H), 3.24(br,2H), 3.43(br,2H),
- 3.57(br;2H), 4.27(s,2H), 6.'_95(s,' 1H), 7.52-7.67(m,6H), 7.81-7.95(m,3H)



the title corrpound [err]‘H NVR(CDCl [err]) [err] 1.22(d,2H), 1.57(d,2H),
~2:30(sIHy; 2072(s,2H)y 3,96 (s, 2H), 4.15(d, 2H), 4.46(s, 2H),
5.10(s, 2H), 6. 62(s 1H), 7.26-7.37(m 5H) FAB( MH) : 362 WD 99/ 28315
PCT/ KR98/ 0034 4 %/foi ~ PCT/KR9SIOO3TT
4- ( 5- Hydr oxynet 1H—| m dazol - 1- yl met hyl ) - p| peri di ne- 1- caboxylic acid
benzyl ester 18. 059(50 nmmol) of the conpoypd prepared in Preparati on 56-2)
was added to a mixture of 100m of nitric acid(10% and 10m of ethyl
acetate. - The whole m xture was soaked in cold ice water for 5 m nutes,
~and-stirred-at roorFABnpéBaAt{M-el)f or 3 hours. The mi xture was basified with
4N aqueous ‘'sodi um hydroxi de solution, and then extracted twice with 100m
.of ethyl. acetate. The . organi c extract was dried over nagnesium sul fate

~and distilled _ el A 75%
Mol ecul ar wei g q@%ﬁ) of aﬂmﬁﬁg‘s‘}eygo%nﬁ;%ﬁ%%?‘g% %ﬁ éﬁ?‘é@lfghr%iefﬂﬂ)err]
1.16(d, 2H), -Mﬁdpmﬁmenummzﬂk(m)m(s 2H),. 3,88 (d, 2H), 4.18(s,2H), -
4.49(s, 1H), 4.56(s,3H), 5 10(s, 2H), 6. 82(s 1H) 7.27-7.40. (m 5H) FAB(IVH—l):
330 56-4) o '

4--(5- Cnl or onet hyl - féS‘n‘ﬂ%(d%?'mﬁfoﬁ B8 thy | donffioRRl | she &-lﬁaE%%ﬂE'ﬁﬁf } d
benzyl ester 9.9g(30. Mo of the conpound prepared in Preparation 56-3) was
-di ssol ved i:n @84l lrﬂmg@mﬁﬂonmwh) m&aWem@Esoleﬁn) wéret dlssolyed in 10,,,,@

of tetrahydrofuran, -and the mixture was refluxed for 6 hours. ~ The

solvent was removed under reduced pressure, 10p¢ of saturated sodium
bicarbonate soluﬁb_n was added to the residue, and then the resulting
mixture ‘was extraéte‘d 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),



chloride was slowy added.thereto at O[err]C. The m xture was stirred for

2 hours, the solvent was renoved by distillation under reduced pressure,” " "

and the residual hydrochloric acid was renoved under vacuumto obtain

9.9g(Yiéld 9 cular wei ght 347.5) of hydrochloric agiq s@kbes9f the
title corrpoa‘gﬁ(%%{rsre] H NVR(CDO [err]) [err] 1.12(d, ?I§ 1.053(d, 2H) ,

2.65(s,2H), 3.82(d,2H)y, 4.22 (s,2H, 4. %s, 1H), 4.49(s,3H), 5.12(s, 2H);
6. 60(s, 1H), 7.30-7.41 (m5H) FAB(MtH): WD 99/ 28315 _

PCT/ KR98/ 00377 175 Preparation 57: Synthesis of .

1- (4-chl or obendy(s) -1%E)¢ T2 DG §H),1 FSS {91 R 708§y ochl ori de 57-1)

1- (4- Chl or obenzyl) - 5- hydr.ox thyl - 1H i'm dazole The title conpound-was
obtained in a yiel §AS :%7%) é@g’b}di”ng- to the procedure described in _
J. M Dener, -L-H Zhang, H Rapoport, J.Og,(Chem, 1993, 58, 1159 wusing -
di hydr oxyacetone dinmer - and 4-chl orobenzyl am ne hydrochloride as starting

materi.als. [ eExéMgMVR(tﬂDSbr{Lﬁresis+€D|_Ze{|1F(]4€nh)lo':[obeni:yl)l-lmimi;iaﬂ)i,-s-shﬂﬁ@ﬂ 2H) ;
7.00(s,1H, 7,07(d, 2 7. 50 2H).,. 7.6 e -2) _
1-( 4f chi g? obehégﬂg'&“-rsE%E'F-&Bakéfh%@’ﬁiq%ﬁ%@%‘s&*@é‘!ﬁi‘éfﬂz{efﬂ%ﬁ)de The title

conpound was obtained in a yield of 96% according to the sinilar procedure
as Preparation 56-4) except that the conpound prepared in Preparation 57-1)
was used as a star Thadithmicompatnd wakhobtamedpiouadyivlds ofli238¢ tacyordengd té n t he
next reaction,w t.haut -puri icati%n. : o : ..
_ the similar procedure as Example 143 using the compomnd 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)



"Preparat'i on 58: Synthesis  of 4-[N-(2-net hoxyet hyI) N- et hyI]

car banoyl - 3- (napht hal en- 1-yl ) - 1H pyrazol e 58-1) -

N-t-Butyl-N -(naphtal en-1-yl met hyl enyl ) -hydrazi ne 5.0g(32 mvl) of

1- napht hal dehygeomsd 3. 99g(32 mmol ) of t-butyl hydrazi ne hydecekkareose were
di ssolved in 100m of nmethanol, and then -the m xture was reacted wwth 1m
- of acetic acid at roomtenperature for 24jhours. After the solvent was
renoved by distillation under reduced pressure, 20m of ethyl acetate was
added to the residue. The mxture was. washed with saturated sodium

hydr ogen car bonat e 8Pmg(®RS mfﬁ@@n‘?’ tthe °§§WQP%@6@=R?F%MCPI¢E®TQ¢O’W§§'@H ed -

oL 2SS o WA LT S TS

D)

conpound. . VWReRD/dZs33l/ed in lﬂmg of ethanol, and the mixture was rcﬂuxed for 24
PCT/ KR98/ 00377 176 [err] H NNR CDA [ er&))b &grr 1.70(s
7.23(s, 1H), 7 ggem 1he sp rﬂvmemqv ¥ qdistiligtion7 nndgr drem;ed @m@er@, 1H),

9. 91(5,1H), el ( 8:.2) :
1-(t-Butyl)- 3 ha %ﬁﬂaﬁ Wi‘ﬁ-}%&?gzg s_ qacaﬁ%ocdlm %hgfn&atogfaf?lﬁy ester
6. 3g(28 nmol ) (u‘luetdtre mmmmmahacblm/w;emyammewsdd@m &nﬂ%ﬁ( 30.8.
mmol ) of et hyI§r0p| ol ate were, dissolved in a solvent mxture of 27m of
acetic acid andicigi0%}) of dbe diler P‘PIFEO“%d the whol e m xture was react ed in

the air for 3 days. igThey ﬁﬁi(‘oﬁj@ d t due j ected
to silica gel colum chromat rapjrqva (éel ue ‘gg%s’:?@ 2
v/ v) to obtain68l1#h@ED, 7rirks,, IH) eT.a1-7. 54(m7H) 783(111,31—1) _

FAB : 474 (M+1)

Example 149: Synthesis of 2-{1-(4-_chiarabehzy!)—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



- 75% of the title conpound. [err]H NNR(_CDCI[err])' [err] 0.80(t, 3H),

7.74(m1H), 7.85(m2H), 8.21(s,1H), 11.31(br,1H FAB(MtH): 323 58-3)

3- ( Napht hal en- 1- 1H pyrazol e- 4- carboxylic acid ethyles

mol ) of th&YH ﬁ%ﬂ%nd prepared in Preparation 58-2) was d%gi%ﬁﬁ @9{” 50n

of formc acid, and the resulting sol uti 9@ was boiled for 12 hours under
y

reflux. The -soI vent therein was rem)ve distillation under reduced
pressure, and ethyl acetate was added thereto. The m xture was washed with

‘satur at-ed- aqUSﬁ&'sth'ioQbﬁ&&YQEQQMJ%@%ats&&0|gﬂll | gluRd o "Efduﬁﬁo?x\é hy
anhydrous magnesi um sul fate. The sol'vent was Tenoved by distillation

‘under r educed(ghres ichloromethane/methannl=SiAs Wubjtecgie t%ﬁg(ﬂuéawébi col um

chr omat ogr oph l,u t c e/ n- hexane=6/4, v/v) to obtain 1.1g(4.1

mmol, Yield 3 /gdo Lg?tﬂ%ﬁ%@ g‘?@ﬂﬂ@(see J. Hetero.Chem, 31, 1447,

%931;1)7 L 82”? NNR('I@DCNMR RIEDCHer i 0160251 1%(9:83@)2%50@;2;1)
m

PCT/ KR98/ 00375. 6265731% 99(&%(@%1) 7 Yubu2H)) 4kke R 5. PEE 28D, 47.16(s, 1H),
3- (Napht hal en y.l a g(4.1 mmol) of the
conpound prepZTJ‘Z &Iﬁg; at |&g—n’ é@’ Q%Q‘%ﬂg ?9% -Z mmol ) of potassium
hydroxi de were di SMB/edSQSFI(I&@IIj of - a sol vent - m xture of - .
net hanol /water(1:1, v/v). The mxture was reacted

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,



under reflux for 12 hours. - The solvent was renoved by distillation under.
reduced pressure. " " The résidue was acidified wwth 1IN aqueous hydrochloric
aci d. solution, extracted with 50mM of ethyl acetate and dried over

anhydr ous nmageeshesls sul fate. The sol vent was renoved byc@ixkRosbdsat i on
~under reduced pressure to obtain 910ng(3.8 nol, Yield 92% of the title
conpound. [err]H NVR(CD[err]OD+CDCl[erriy3 [err] 7.30(m3H), 7.56(d, 1H),
7.80-7.95 (m3H), 8.07 (s,1H FAB(MtH): 239 58-5)

4-[ N- (2- Met hoxyet hyl ) - N- et hyl ] car banpyl - 3- (napht hal en-1-yl)-1H pyrazol e
238ny ("1 Mol ) %\1 adEoE PEESHETD Ly fraseldate nsqhneq;émmanwssadﬁedm#@t@w ved

in 10m of di eLhy o 0 ( ) of
triethyl-am ne an Wﬁ ?F,Q’ zﬁ%@%ﬁré %k’%)‘éy enzo rfTJsaz %0%?
added thereto ofad:btmyiethext, hendri mbmrt-’neWaQumrE i abvad(tesifed it Sodiuaut es.

To the m xture was defh124ng (1 mmol ) of N-(2-nethoxyethyl)-N nethyl am ne
hydr ochl ori de EYdFR*d & RAVEONS | Solulipma Wap Fgtirpted it sodian shlgidsosnd. The

ot cnl un car EhMAPEA HIEE, GERLCSaD SRS, Whotfhetab 1 Seodrae

extracted wit soRfiond wak dﬂéd/lomemagﬂemmsm&twidd Honilledf uddsraredaces
hydrochl oric acid solution, washed wth saturated sodium chloride solution
and water, driPEgFSue g@tp@gj!fg(‘ﬁeld 91%, Molecular weight 248) of the title

PCT/ KR98/ 0037 er anhydrous SOdI um suI fate and concentrat ed to
ufd.

obtai n 247ng(
' 'H NMR(CDCh) 8 1 Il(s ZH) 149(s S'H) 170(d,2H), 2.57(d,2H),
2.78(s, 2H), 4.20(s,2H), 5. 12(s, ZH) 7.34-7.35(m, SH)
' FAB(M+H): 249

562) . 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 IaYer. 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(CDCJs) 5. 122(d,2H) 1 57(d,2H) 2.30(s,1H), 2.72(s, 2H)
3,96 (s,ZH), _ 4.15(d,2H), 4.46(s,2H), 5..10(5,2H), - 6.62(s,1H),
7.26-7.37(m,5H)
FAB(M+H): 362 -



mmol, Yield 80% of the title conpound. [err]H NVMR(CDCl [err]) [err]

2.40(s, 2H), 2.81(s, 1H), 2.84(s,1H), 2.96(s,1H), 3.02 (s, 4H), 3.15(s, 1.5H),
3.34(s,1.5H), 7.24-7.52(m4H), 7.59(s,1H), 7.77(m2H), 7.93(d, 1H

FAB(MtH): 310 Pr.eparation 59: Synthesis of .

4- (nor phol i vaq%ws? Bar bonyl - 3- (napht hal en - 1-yl) - 1+ pyr azoF&358HGLT mol )

of the conpound prepared in Preparation '?f 4) was dissolved in 10m of

di et hyl f or mam de, and 230nmg(1.2 mmol) $f2 EDC and 162nmg( 1.2 mol ) of HOBT
wer e added thereto, and the m xture was stirred at O[err]C for 5 m nutes.

To the whole mixture was added 87ng(1 mmol) of norpholine, which was then- -

“stirred at roomtenperature for 5 hours. The sol vent was renoved under =

reduced pr essHE-8) andH3-Ghpdraxymesbylr Hi-datidegole biybm by bpipearidineat sorbarplis ol ut.i on |
‘'was added to th reS|1d% The mxture was extracted with 20n of ethyl
acetate, wash®@G WAt W of 1IN hydrochloric acid solution, washed with

saturated aqueous $9@isHHOC ML) dsf ¥ b T &I mdPt Era%ﬁfaﬁ-a ydrous
sodi um sul fate, and co%(csgntrat gd to obtgt?g 24 EZ?; e? Yield 802}0 of

~the title conweurad ded dprg muixtuxp/rRECH e Iof]n)ltrw[ém 0%)2808( HOm2Hyf ethyl
2.95(br, 2H)

0. 73(br. 11 FREARH) A %g% ]‘:‘ggﬁp(‘g”‘t"f%zmzsg%at“%g]s ) colf 8 Weldd or 5

C1-T1-(1- benZYMSSarﬁﬂnﬁrrﬁ BE kbsth erature for 3 hours. - The mixture was
yl met hyl’) - 1H-i mdazol 5- i/{rreth yll-4- &2 met hoxyet hyl ) - N-net hyl ]

car banoyl - 3- (brspiiadch \AReons ggdig@o ydroxide 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(s3H), 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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616ng(2. 0 mmol ) of the conpound prepared in Preparation 56-4) was dissolved "

in .10mM of dinethylfornam de, 264ny(6.6 nmol) of sodium hydri de(60% was
added t her etwoasns®fs, and the whole m xture was stirred forp&I/KRISWOIFS. TO
the mxture was added 765mg(2.2 nmol) of the conpound prepared in
Preparation 58-5) and the resulting m xtigse was stirred at roomtenperature
for 5 hours. The solvent was renoved by distillation under reduced
pressure, and_10m of water was_added to the residue, _ The mi xture_was then

‘extracted twi EéemfﬁFfDEOnﬁ of Sthesis a @t dr-chiprerenaybrS-eigreeethmi-18t 1 ate;”

t t ed | a | col urm CthfT&t ophy(eluent:
G ol or omet hal DR RE RIS L8, O e e aOny vr el 4 7593 of the
title conpound. [err]H NVR(CDCl [err]) [err] 1.11(m2H), 1.37(br,1H),
1.50(br, 2H), 2.35(b 2H), 2.71(br,1H, 2.90-3.21(m 7H),
3. 35E bi s 37 d@(b&“-QQOfogen@}’Be’(-g;@P;)Yﬂe&wl éﬁ}(lr&“é;%‘ﬂe 5.02(s, (2rrn|) K
5.10(s, 2H), 7.21-7. 4
7 952% 25)0 8 13(&@%%@3 W2 Q)&X%n in &, ffid %’&%?"éeé‘.”??“ﬁ?l@

1-121-(1- et homecapbcmedimel pdescdbad4 in I MDencr L-H Zhang, H.Rapoport,

| met hyl ) -1H d I t N ( 2- et t hyl) t hyl
zapﬁan%y? 3- (kzﬁ'ﬁazo or ﬂg%ﬁ? gg‘-p)lll oI‘é‘Q%rTg 5 e:@»)a%:/etone rgmy]

1-[ 1- (Pi perdi g&gg WeiHeCa %H;g Wedriats [ N (2- met ho-

xyet hyl) - I\I—rre?héﬁf car rmylfl- ﬁy?ﬁ}a ht hal %SE-S -yf% l—é pa?/sr azol e 227ng( 0. 36
mol ) of the conpolHd NMR(EDGIHCDOB)Dlse 4BB(s/2H), A5 Y 710061 HRNo!
20mg of palla d s added thereto, and then the m xture
was reacted uﬁ@gﬁ%ﬁitﬁgém gﬁ@lﬁﬁr 2 hours. After the reaction was

conpl eted, the m xture

57-2) 1-(4-Chlorobenzyl)-5-chloromethyl—1H—umdazole hydrochlonde

The title compound was obtained in a yield of 96% accordmg 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-Butyl-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, 20y 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.



was filtered and the solvent was renoved. The filtrate was subjected to
silica gel col'um ‘chromat ogrophy(etuent:—amoni a wat er/ met hanol= - WO
99/ 28315 - - PCT/ KR98/ 00377 180

15/ 85, v/ 128ng(0.26 mol, Yield 74% of th ound.
[err]H V) M&?r]) [g!rgﬁ] 1.08(s,2H), 1.53(m 4I—|)$CIT)§EI§§?°§%”E|),

2. 64(br, 4H) 3.20m6H), 3.3 1(s, 1H), 3? d,2H), 4.13(m 2H), 5.10(s, 2H),
6.71(s, 1H), 7.11(s, 1H) 7.30(m9H), 7.74(d71H), 7.81(d,1H), 7.90(s, 1H),
8.06(d, 1H FAB(M+H): 486 153-2)

1- [ 1- (1- met hoxycar bogy! pRER(CHT)4- yl;rretbyb?ssﬁ)tl ni7gds H)5 ylmm F)
ylIT-4-[ N (2-nmet hoxyet hyI - N-met hy Igcar barmb% nap ht

pyrazol e. 30@(622(1{1:8@; rﬁS’I id o).t hB0G2b Lhe0(dy aﬁeﬁi(%hHExiﬁnbﬂE 11‘53 1) was
added to 2m of dic afip, 5.4ng(6.9 [err] nol) of nethylchloro-
formate was added t / an I njector, and the m xture was stirred for 2
hours. The sol vent mas reaned under reduced pressure, and the residue was
subjected to silica gel_ colunn chromato hy( el uent

di thI or onet haneddet Haltdd Agaphthglen+lay E%Pﬁaﬁeﬁr@(@lmhFer&C}%ﬁ&Wl el d
85%. of the tl%&% conmpound. [err]H "NVR(CDCl[err]) [err] 1.11(br, 2H),
1.33(br, 3(br,2H), 2.39(s,2H), 2.70 (br,4H), 2.90-3.20(br,6H),
3.32(s, 1H) 3. 62(563@[28 3nbd{)d ofHthe cotpbbhdn pidpared b M&epardtibn 58-8) 74(s,

él—?ﬂ( d, ZH)10(e ll? i 2(%0 8 %g})lglfl) ethylproplgla%e werZ, ?114sgglved 1 7a 95<1)§vseﬂiL ",
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 fitle compound. .

'H NMR(CDCL) § 0.8_0(f,3H), 1.65(s,9H),  3.98(q,2H),
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 compound 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(q,2H), 7.35-7.60(m,5H),



FAB(MtH) : 545 Exanple 154: Synthesis of

1-[ 1- (4- bromobenzyl )= 1# i m-dazol -5yl -~ = -

met hyl ] - 4-[ N- (2- net hoxyet hyl ) - N- et hyl ] car banoyl - 3- ( napht hal en-1-yl) -

1H pyrazol e( title conpound was obtained in a yiel ding
to the sane é?éége’%g'r%e as Exanpl e 152 except that the corrpoSlFI prepgf’r}Zd I n
‘WD 99/ 28315 177 PCT/ KR98/ 00377 181
Preparation 32-2) and the compound prepar ed in Preparation 58-5) were used.
[err]H NI\/R(CDCI[err]) [err] 2.41(s, 2H) 2.82(s,1H), 2.85(s,1H), 2.98(s, 1H),
'3.04(s,4H),, 3. I'BO&nZH)5H)94(§§IH§(S 1.5H); 5. 11(s; 2H), 5.21(s, 2H),

6.95(d, 2H), 7.25(d, 2 7 35 . 60(m5H), 7.64(s, 1H),  7.72(s, 1H), 7.81
(m2H), .8.11(d, 1H) - .Exanple 155: . Synthesis of

1-[ 1- (4-chl orobenzyl) 1H-| m dazol 5-yl _

met hyl ] - 4- [ N- ( 2- met hoxyeét hyl ) - N- net hyl ] car barmyl 3- (napht hal en- 1-yl ) - :
1H pyrazol e( 1553-4] s (Naghitieal e d3yd)+ hH-pyaazoibdadartekylio sid/i el d 81% accordi ng

to the sanme procedure as _Exa 52 except that the_.conpound prepar din .
Preparation 57-2)- arldla%ﬁé E‘B% ﬂé'g%ﬁ%ﬁ?}m ngfﬁ used.
T i S G e iy S
6.97(d, 2H), 7. 26dodivedit]) mixtdre36F mnethimolstdter(1:1, 47}7\()5 THe, mixtubed (s lidacted
7. 88( m_ 20,  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, 1H) 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 stirred 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



8.11(d, 1H) FAB(MtH): 514 Exanple 156: Synthesis of
"1=[1-(4-cyanobenzyl)-1H i m dazol - 5-yl

met hyl ] - 4- [ N-(2- et hoxyet hyl') - N- et hyl ] car banoyl - 3- (napht hal en- 1-y1) -

1H pyr azol e%{?%)‘ ge title conpound was obtained in a vyi ek,g Ri@sFor di-ng
to the sane 8tdre as Exanpl e 152 except that the conpolnd prepared in
Preparation 29-5) and the conpound prep?,;sed i n Preparation 58-5) were used.
WD 99/ 28315 PCT/ KR98/ 00377 182

[err]H NVR(CDCI [err]) [err] 2.41(s,2H), 2.82(s,1H), 2.85(s 1), 2.98(s, H,

-3.:04 (s, 4H), vt 7 bfhykr®) sodius (sulfhted Hind ScotéSra4d | to5 oBEhs , 249ms(0.8
6.99(d, 2H), 7.26 7.35- 46(m5H) 7.48(s, 1H), 7.57(s, 1H)' |

z ?i(mfﬁ)l ﬁﬂ%dg@ﬂ)’ nﬂ#{e 5GCE;[zra¢rm_de 157: Synthesi s of .
e m -
(2- et hoxzet hyl ) - N‘*ﬁéﬁW e % %4§(S(Z%af\ph%§11§f B 23S pzy?%51ﬁg (157)

The title con:pegncﬁ W@?SOBtH@BSHDn 3.3%{sc] SHB 199 24 RS mMET), 0 '139(5&

. procedure as. Exa 2 exceﬁt t hat - 1- met hyl - 5- chl or onet hyI i m dazol e
hydr ochl ori de? 57@,21'@ prepared in Preparation 58-5) vvere used.

err]H -NVR(CDC er. 2.42(br,2H), .2.71(br,1H), 3.10(br,5H),
.g.?io](br (3 SOESW@ 1371%)3 2H) , 53 69(|s_?1|—|) ; 7.(()9(3,5?—0, 7.41§m9|—|)|-?

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)



7.74(d,1H), 7.83 (d,1H), 7.89(s,1H), 8.05(d, 1H FAB(M+H): 404 Exanple 158:
Synthesis of 1-[1-(1-benzyl oxycarbonyl -piperidin-4- - T :
yl met hyl) - 1Hi mi dazol - 5-yl m et hyl ] - 4- (nmor phol i n- 4-yl ) car bonyl - 3- (napht ha

| en- 1-yl ) - 1HWy99@83I5e( 158) 612ng(2.0 mmol ) of the conpound FUTEKRBS®®TI N
Preparati on 59 was dissolved in 10m of dinethylformam de, 264ng(6.6 nmol)
of sodm m hydri de(60% was added thereto1a® 0C, and the whole m xture was

stirred for 5 m nutes. To the mxture was added 765nmg(2.2 mol) of the
conpound prepared i re&aéatlogo ?, whi ch was then stirred at room
- tenperature for 5 h Phche cRmpREdopEnatsg ?F‘?ﬂarﬁt@oﬁﬁtﬁider

reduced press a / o
PCT/ KRO8/ 0037%§83&§ei1?%eﬁi T of f’fén&g'ﬁmi’%?tgﬁ‘tr“%emég*%ﬁggeﬁgeg‘?‘ﬁé@t & twice
with 20m of edodyim alredrade€60%) iveas addaed rthgrates iatir0C s winflatie, wiohe entxhated,
and subjected to sj.li

| t hy (el '
~di chl or onet han@ﬁréf]ﬂ'ﬁﬁgﬁog %@‘%Byeg?// &;} mwg’gé%pﬂg(égﬁﬁ%g@ﬁ@%@@/@@ﬂ)t he

1 50(br . 20 Lo Rror ey Pactatd in Fypperkedy) B hnd, e Haifing dixtu

3.14(br, 2H), 3wabgtiared Ht, roons te@iygeratufHor 5 Hours( m'ﬂh@ solvefit Q%ésr,e&id)ved

o100 20 Tk i S SRS a1t SEpal s et >

1-[1- (1- et hoxye arekiany! PITMR! hitktire! 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), 2.55 (br,2H), 2.71(br,1H), 2.90-3.21(m,7H), 3.35(br,lH),
3.90(br,2H), 3.98(d,1H), 4.50(d,1H), - 5.02(s,2H), 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) |

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 the mixture was reacted under  1 atm of
hydrogen for 2 hours.  After the Teaction was. compieted, the mixture
.. was filtered and the solvent ﬁ_vas removed. . . The ﬁ]traté was subjected

to silica gel column '_chromatogrophy_(e’lnent:- ammonia water/methanol=



met hyl ) - 1H- i m dazol - 5-yl net hyl ] - 4- (nDrpholln 4 yI)carbonyI 3-(naphthale
n-1-yl)-1H pyrazol e(159) 159-1) - -

1-[ 1- (Pi peridin-4-yl met hyl ) - 1Hi m dazol - 5-yl met hyl ] - 4- (nor phol i n- 4-
yI)carbonyI- - hal en-1-yl)- 1H pyrazol e 227ng(0 36

conpound preparé%B?% Exanpl e 158 ‘was di ssol ved i n net hanol’, fﬂﬁ%ME?§
pal | adi um hydroxi de carbon was added th@beto and the: nlxture was reacted
under 1 atm of hydrogen for 2 hours. After the reaction was conpleted, the
mxture was filtered and the solvent therein was renoved. The residue was

subj ected to gi/8scavigl taoldbmmchﬁm(mm aphyéle! Yegld: 7apgyondfa the -title

wat er / met hanol =15/ 85, Vv/V) to give 120rrg(0 26 mmol, "Yi eld 74% of the title:

conpound. [erlcPHP"PWh(CDC] [err]) [err] '1.06(m.2H),. 1.43(m 3H),
2.36(br,5 -241-1 8(d; 22 6.8

7. 12Edr2H)I_D 7.26(m 1H) ( %( é?f%zi g}%?g%éﬁ)ﬁ) é(ﬂ%&%%%)
7.93(d, 1H) FAB(6¥(b)4H), 434:00:5,5!—2) 331(5 IH) 375(d,21—1) 413(m,2H) 5.10(s, ZH)

00/ 28515 6IG ?ﬁ?y'ﬂ RS, % 360n.88,™ ish,” 7 SFesimd 8A00a1D, 184

met hyl ] - 4- (nnggﬁ@& 4-yl ) car bonyl - 3- (naphthalen_l yl)-1H pyrazol e 30ng(62
[err] npl) of the co ound prepared in Exanple 159-1) was dissolved in
2m  of dichl or onRAB{M+HE. 48§ (6. 9 -[err] nol) - of nethylchl orof ormate was
added thereto by injector, and the whole m xture was stirred for 2 hours.
The sol vent was renoved under reduced pressUre, and the residue was

R A A AN
yi}-4- [N—(2-me&10xyethy1)—N—meﬂ1yl]carbamoyl— -(naphthalen- -y1}-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), 7.84(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-(z-m ethoxyethyl)-N—methyE]carb amoyl-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



27.8nmg(5.3 [err] nol, Yield 85% of the title compound. [err]H

NVR(CDCl [err]) [err] ~1.05(br;2H)5 1 32(br, 1H)y ;1. 53(br, 2H); -
2.31:2.72(m5H), 3.03~3.33(m7H), 3.62(s,3H), 3.66(m2H), 4.13(br,2H),

£ 5.12(s,2H), Wobdpssfss, 1H), 7.03(s,1H), 7.14(s,1H), 7.24FcARkewdosd, -
7.74(d, 1H), 7.82(d,1H), 8.10(d, 1H) FAB(MtH): 543 Exanple 160: Synthesis of
1-[1- (4- bronobenzyl)-1H i m dazol -5-yl . 181 _ _

met hyl ] - 4- (nor phol i n-4-yl ) car bonyl - 3- (napht hal en- 1-yl ) - 1H pyrazol e(160) The
title conpound_was obtained in a yield 8l% according_to the sane procedure

" as Exanpl e 152 Pespaegiion: Rat2)t td depnsomnovpdepupagdi i Prensmion §8-32weye and.

‘the conpound prepared in Pr 'epaf at 'i'on' 59 were-used. "[errf]H NVR(CDCl[err])
[err] 2. .35(..br.,”%€l) ,-  2.80(br,;2H)y, 3.15(br,2H),. 3.35(br,2H), 5.29(s, 2H),

5.31(s,2H), 7.00(d,"BHNN CB@i.g..gS(zr.nﬁkj)zE)),7z$Q s{118R (BN 27986 3FAH)
7.80(s,1H), 7.90(m 2H), .8.01(d, 1H) FAB( MtH): _55% Exanpl e '%—21: é nt hesi s
of = 1-[1- (4- chPHehixsy BTG4 PH).dd3Ns 6.50), 5.11(s,2H), 5.21(s,2H), 6.95(d,2H),

met hyl ] - 4- ( nor, ' -yl It y? (na n-1 - pyr e 1) The
title corrpoundev\r}ggd’gg?’ai nZ‘ggi h&g ?Peh’d g@%@?@fdi Z?Z%so%e ﬁé%‘ééﬁ?%ﬁ
-PCT/.KR98/ 003778118%d,8Hie procedure as Exanple 152 except that the conpound
prepared in Preparation 57-2) _and the conpound prepared in Preparation 59
were used. [err]H W :e§?§) -[err] . -2.35(br,2H), 2.80(br, 2H),
3.15(br, 2H), S I |

Example 155: Synthesis of 1-[1-(.4-chlorobenzyl}—lH—imidazoi-S-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) . . - o
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. '



{:, 35(br,2H), 5.29(s,2H), 5.31(s,2H), 7.00(d,2H), 7.20-7.35(m3H),
[7.40-7.60(m4H), 7.72 (s,1H), 7.80(s,1H), 7.90(m2H), 8.01(d, 1H FAB(M-H):
512 Example 162: Synthesis of 1-[1-(4- cyalnobenzy: g 1ii m dazol - SGgI) -
met hyl | -'4- i.n-4-yl)carbonyl - 3- (naphthal en-1-yl)-1 -The
titl)é Izorrpgnrjr?\"r V\gésgl%bt ained in a yield 81%according to thggé’girrgegmg%%cedure '
as Exanpl e 152 except that the conpound %yepar ed in Preparation 29-5) and
t he conpound prepared in Preparation 59 e used. [err]H NVR(CDC [err])
[err] 2.35(br,2H), 2.80(br,2H), 3.15(br,2H), 3.35(br,2H),
'5.28(’s, 2H), 5. 34( s'RHIMR(CDTI)d ?2@.41(3,1 92782%@&1@1%3&5 smgp-z?gﬁ(e,(m)flw ,
7.72.(s,1H), 7.80(s, 1H), 7. 90&% H),, 8.01(d, 1H) FAB(M-H): 03 Exanple 163:
Synthesis of 304 1s.AB)hyI17(8:L-PH).d8336(s. 55 ,n‘étzﬁﬁﬂ,aH)él-iJll S,Zi{gé 6-99(d>2H_)st I |
(mor phol i n-4- ar -3 1| -15yb) - py : e e.
((:orrpgund was ')c/jb%éa:ti n N a7'§|§'g7%g(§lla}a}§gcc&4§hﬂﬁo' ?32&5% p%gg&?aﬁé’ as
- Exanpl e 152 exgENH, iH)at 1- et hyl -5-chl oromet hyl -1H -im dazol e _
hydrochl ori de and the é& und _prepared i'n Preparation 59 were used. [err]H
NMR(CDCl [err]) [er rFABR %bﬁ?ém, - 2.80(br,2H); 3.15(br,2H), 3.35(br, 2H),
3.62(s,3H), 5.29(s,2H), 7.20-7.35(m3H), 7.40-7.60(m2H), 7.72(s,1H), 7.80
(s,1H), 7.90(m 2H), 8.01(d, 1H WD 99/ 28315 _
PCT/ KRO8/-0037 ExadfpleARSTA- Hiynthesls of 1-[I-methyl-1H-imidazol-5-yimethyl}-4-[N-

(2-methoxyethyi)l-N-methyl]‘carbamzoyl-?}-(naphthalen-l-yi)-l-H—pyrazo!e
(I 57)' . - '

. 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

Exa_mpl_e' 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 stimed 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



Experinmental Exanple 1 Analysis of in vitro inhibitory activity for Ras
farnesyl transferase In the present experinment, Ras farnesyl transferase
produced by genetic reconbi nati on techniques according to the inproved
Ponpl i ano' s wetdaggki4 Ponpl i ano et al ., Biochem stry, 1992, 3épxadffhsymas -
used, and Ras substrate(Ras-CVLS) protein described in Korean Patent Appln.
No.  97-14409 was used after it has been payified according to the known

nmet hod(see, Chung et al., Biochimca et Biophysica Acta, 1992, 278, 1129).
The enzyne reaction was perfornmed in 50[err]l of 50mM Sodi um HEPES buffer

sol ution cont aesiftwgy 25h# xesulfog amiitara ovdsothete exﬁmad dﬁrmmgm&slzmﬂgcbforl de o

10nM of DITT a d 50 of zinc chlorid err|,M Ras
‘substrate protT aﬁiml ]dﬂledo?velrr?’tagﬁ?ﬁ‘?’gr &W pﬁ?‘&f’ﬁ?’ ha ﬁﬂ’lﬁc%‘fﬁM of
farnesyl trang egiai&@ WeT ecoligffl. cmtégiﬁﬁhi(bﬁﬁhﬂ y dzchfbr&zﬂ@thhﬂé/}de@ﬂanﬁiﬁp’

- farnesyl transferase was added to the above buffer solution, reaction was
mai nt ai ned f 0908, /vlite Sbiating 23 emg(ekin d5¥) eof tﬂeeuﬂ@aomponndvas stopped by

ddi Im of h f
rect i tates vere adborSMRAPRBS 8 IER@RIHE L3R 0, v e Cs0e@per #rH
225V) for fil tlesz(b“[q) ng,zw@aq@{)w t mses(inaggl) agcblg&eﬂ{)r adlg)q%bk I)y of

the dried filter was _measured using LKB counter. ‘Enzyne

measured. in t BRSMPEEUr at. SePObrAR), of §ub5£m& whér3(s.25), con(fem(s,aﬁ)pns of
Ra bstrat f t
o atLonsh . 7Hicr 2o 806, R RS AEB0° 7 YR G 7 SR IED 1 2Bed i o

di met hyl sul f 8xi3d&,(Hy50) vvas added to the reaction solution in an amount of .
| FAB(M+H): 619 o

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-

yDcarbonyl-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 waé
~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(CDCk) s 1.06(m,2H), 143(m3H), 2.36(br,5H), 241-
- 3.79(br,13H), 3.78(d,2H), 5.22(s,2H), 6.88(s,1H), 7.12(d,2H), 7.26(m, 1H);
7.35(m,3H), 7.63(s;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



WO 99/ 28315 - . - - PCT/ KRO8/ 00377
187 less than 5% of the total reaction sol ution,” and then-the-enzynme- -
inhibitory activity thereof was nmeasured. The enzyne - inhibitory activity

was represent ed by percentage of the anount of farnesyl. incorpor into :
the Ras subs‘P’Pg?%%b{)otei n in the presence of the test congddf ﬁ'gk %’.’?ﬂ in

t he absence of the test conpound. ICSoéﬁ% the test conpound was deflned as
t he concentration at which 50% of the 'yme activity was inhibited. To
evaluate the selective enzyne inhibitory activity of the conpound

accordi ng to thEh S@Brp Ynﬁmé bok i INNY ranyl geranyl -
transferase was ngg sur ed thl J%)e%gerany-:%é g‘mﬁs%ré eH%’é’%S%ef.ed from -~
bovi ne brain accor d0me(6? tlmolyevfidtlie mootipow furqvm&bhabé‘thpreetﬂﬁ@dx)Schaber _

et al., J. Bial. em. 1990 47 and _subst

experimental pYacedaieve "qhéﬂ"@fo‘gf g}‘%&f ﬁaﬁﬁsfggggzéé/as#ﬁ%? d on
- geranyl gerany iy diiyIeRBRASTEARIE M %aaeéivmm%bsay in%(cﬁfro'[ ehd- &Ehewheﬁt

results are represented.in the follow ng Tab perinental Exanple 2
Anal ysis of i migiure wai $sirredr )foracz |hmn'§' for'ﬂ%swﬂ'emhew reneovefi enadsr | n

the. present e rrent Rat2 ne Whi. ¢ pre es C ey- Ras

protein havi ﬁ?ji) PP 75 tF?ﬁl ‘§F Vg B p?&f’tfé £°e 448 r?@PaK‘Eﬂ\i pat ent

- application N@mﬁa&é&ﬁ@(ewemch m&ﬂafoﬁﬁﬁﬁfm%mahsw@edvﬂﬂ)ot@ NgRfe H Ras
substituted with polybasic |ysine domain at C-term nus of K- w%re used.

The experi nenf7:8m2(pSr fuonakdYisid 8A%)nefitle ttle Dooipound. net hod(DecI ue. J. E
oA Soneen TS S RbaRY 712} oself) o b S TR
231-2.72(m,5H), 3.03~333(m,7H), 3.62(s,3H), 3.66(m,2H), 4.13(br,2H),
5.12(s2H), 671 (s,1H), 7.03(s,1H), 7.14(s,1H), 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), 780(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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X 10[err] cells of transfornmed Rat2 fibroblast—cell l'ine were sprayed on
60mm ce]l cultivation dish and cultivated for 48 hours in a cell incubator
at 37[err] C gyslsopksier 50% or nore of density was reached, igcpigdshéonted
wi-th the test conpounds. The conpound according to the present invention
di ssol ved in dinethyl sul f oxi de(DVBO) wasigsed. 1% concentration of

di met hyl sul f oxi de was used in both control and test groups. After 4
hours from the treatnent with the conpound, nethionine |abeled with 150
[err] G of radiaB¥c Precsdisors Jexamimde r 135 gzeeptithat the crunponndigseratiedn and

sal i ne-water.. élxﬁga%ée?ﬁ s%wgf e [i ystféeg %‘%ﬁ#‘gﬁ‘f | ....fep(gfméad(s:&f’_d?i@lafaq%?s_sg B’l’ﬁc‘l?er
sol uti on(50nmMusefi, Sodi um HEPES buffer solution containing 5mV of
magnesi um chl ori de, ; 1nm\ of ,*TT{,‘ 1% NP 40, 1mM. of EDTA, 1nM of PMSF, 2

ferr] M of |eupeptifh, ¥ BCR)  of pebdiGn2H).A 280,38 r | MIS(braH), pai n)

and .t he super er e cel | lys obt aj "

hi gh- vel oci t ygggeﬁ?%’?mgat?'g%&{)ﬁnm,_ ConsseRy ﬁ@?@?ﬁ’) 3 D,
radi.oi sot ope i740-A&G0GuEENINAEN (s, VHY  T8aS I ﬁgﬁ(&ﬁqnc@oﬂ%@g@to obtain a
quantitative result_in. i ngopreci pitation reaction and then,” Y13-259, a
monocl onal anti'bobyF%%M%béll?y binding to Ras protein(Furth, M E et
al., J. Virol, 1982, 43, 294) was added and reacted for 15 hours at
4[err]C. Protein A(conbined with goat anti-nurine inmunoglobulin

anti body) - agarExamplespd62:i orSymihestridesf t d-{1RG-gahobepTpIH-mbideiadsHpr 1

o oo 8o e s S
The ﬁﬂe compound was obtained in a yield 81% according to the
same procedure as Example 152 except that the compound prepared in
Preparation 29-5) and the compound prepared in Preparation 59 were
used. : _ :
'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 (s,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 -'Ex_ample. 152 excépt that - 1-methyl-5-chloromethyl
- -1H~imidazole . hydrochloride and the compound prepared in Preparation‘
.59 were used. T . _ _

'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 (5,1H), 7.90(m,2H), 8.01(d,1H) -



~ PCT/ KR98/ 00377 189 and printed. From

(50MM Tris chloride buffer solution containing 50mM of sodi um chl ori de,
0.5% of sodi umdiroxycol ate, "'0.5% of NP 40 and 0. 1% of SDS). The
precipitates were added to a buffer solution for electrophoresis and
boil'ed and t ctrophor esis was perfornmed using 13.5%&fxwls) -
pol yacryl am%@ ef"' gAtfer el ectrophoresis, the gel was flxe‘§r and§83r7;’ed
Then, the g vvas exposed to X-ray film eveI oped WD 99/ 28315

]he result of the experinent,
intensities of band of protein. conbined with or without farnesyl of Ras
‘protein were rreasurMB(]a’mH)i K62 concentrati on of the test conpound :
i nhi'biting 50%  of farnesyl binding was defined as CiCferr], an in vivo
Ras .farnesyl transferase inhibitory activity. ‘The t est resul-ts are shown

inthe follo / /-1 COM . HRa C H Ra
IK—Ras W%@é'ﬁlg E"Zﬂ’*y&ferr]([err]I\/) - SCIC[err]([err]I\/pS
1 derr]([err] Mnaiysxs @Ithevntx]'c( ipldbitbrMactivity for Ra®@drnesy! transferfse025

0. 0035 . 0. 00085 - 0.025 0. 002
10-50 3 0. 001 0. 025 o 0. 0024 . 15 4
8 8‘21; - 00 (])Tgl the present &EZ&nen% Ras famelgg Hafsferase prod@ce‘&o%ZI :
-0. 002 genetﬂd)-r&@rﬂbmahon t@hﬁﬁmﬁs according t0. thESImproved Poniplﬁﬁﬁz
éobgg :8 metgocbz(gomphano et aé %@Shemmry, 1%9 3156800) was use% 9

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 subsfrate where the concentrations of Ras |
substrate ~protein and famesyl' transferase have quantitative relationship.
The compound accordmg to the present mmvention dissolved in dimethyl
sulfomde(DMSO) was added to the reaction solution in an amount of



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 0.0125 0. 005
10-50 14 woReRfts 0. 0125 ~ 0.005 PCT/KROS/EIBTTLS
0. 005 0. 025 0.01 - . 10-50 16 0. 0012
0.0125 0. 005 | 10-50 17187  0.002 0. 025
0. 003 10-50 18 ~  0.001- 0. 025 0. 002

10- 50 WD 99/ 28315
“PCT/ KR98/ 00371us:9@harab5% 7of2 ﬂwvwal reacrﬁt%ssoluuon, and Hfhegs the enzyme K. Ras -

"K-'Ras’ NO. M
1 C[ er r] ([err] %h‘{m&g % fqv% Kkéé[ﬁﬁd] thszofnzyme mhxbgo%rzﬁctwﬁy
a%orﬁﬁeéﬁted by @ﬂﬂ:&ﬁtaae of the AmOAf of famesyl idcOpdrated
10 50 21 ~0.00 0. 021 ' 0. 001 " 10-50 22
0.001 & - intg theo Ras substrate progein in the preseppe mif the test compyynd to
8 833 _ _ thafoinsgg% 5absence 8f éga%stzéompou%@ g@so of the testg tgrégound
-10-50 26 - vhsO@efined "as the Cordthiration at which. 80% of the enzyi(d 20HAR
0. 006 o 0. 025 , 0. 005 10- 30 28 0.001
0.020 . wasoinbihited. . 10-30°29 .1-0 002 - 0.010

0.004 £ 10- 20

To evaluate the selectlve enzyme inhibitory actxv1ty 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



30 0. 002 0. 010 0. 004 10- 20 31 0 002

0. 012 0. 005 10-2032 - 0:002 -~ - - 0 015
0. 003. 10-50 33 0.002 © 0.018 0. 003
10-50 34 0 0. 020 0. 003 i
10.001 wo Szt 0.002 10-50 36 Pc‘é&c?g@"ﬁ;
0.025 - 0.002 10-50 37 .0 0.002 0. 025

0. 003 ~ 10-50 38 0.002 0. 025 0. 004
10-50 39 0.002 0.020 0. 003 10-50 40
0. 002 ©0.025 0003 '10-50°41 - 0.003-

0. 015 0.004 . 10-50 . “WD 99/ 28315

PCT/ KRO8/ 00377 191 3Pable colls ot@ansformcdkRaasﬁbmblasL cell Haxrmw ere sprayed _

IP%[Rgfrl] ([err] f%‘ 6b<mnt|r€l[ﬂocﬂttv?§% dﬁ?j‘(g‘k‘{ clu%va*gi 0‘.851 & %err]&[ % r% 5

mcub r W FBC and after @@% or more of defsifl%as reached, it wds002
5_ 10 44, _ _ 0.1-10 10- 100 45

0.13 _treatei ggth the test cq;nnmmgis The commgmggboampgrdmg to Be12
é i?lo pregeritoﬁ%gau% chssolve%ioB}chmléﬁylsulfomdea)]?[%@ was used. IJ%SO
10-100 49 concefirftfon of dimethylsulfoxide was used ifl. 88& control and tes%20

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 physiological saline water. The cells were lysed using Ipg

of cold celll' lysis buffer soluﬁon(SOinM of 'Sodi_um' _HEPES 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



50 .15 1-50 0.1-10 10- 100 51
0.27 1-50 © 0.1-10 s 21092100752 - - -~ 0. 07
1-50 . 0.1-10 10- 100 53 0.3 1-50
0.1-10 ° W0 992835 100 54 - 0.39 1-50  PCT/KR9S/0D7T7L- 10
10- 100 55 0.06 1-50 0.1-10 10- 100 56
0. 02 1- 50 0.1-10 189 10- 100 57 0. 038
1- 50 0.1-10 10- 100 60 0.2 1- 50
- -1 ) 0.74 . 1-50 .. 0.1-10
201138 62  and %gy@gg E\}%’c)m the r°su_JLt ©f the experimentgintensities. of band ¢f). 100 _
63 0. 23yrpte d %mﬁo t farnlsyt- dOR t '
09/ 28315 3prot in combme or mtnou farn svi-dRas” pro cub&#ﬁ %%#Bfﬁgi? 192
Table 7-4 CO\/land the cbnmmon of the Heﬁasompomd mh;ms 50% of fameslﬁi Ras
NO. 1 err]( r] ' r]( err ]
10-100 65 mlubﬁo activi Tiaeﬁ@st results are sﬂoﬁ'ﬁ ]19 the fi oﬂowm 7!
0.12 143;2 - 10- 100 67 gl & ge
3 . - 0.1 10 | >5o 68 . 0.12 1- 50
0.1-10 0-,100 69 " 0.55 1-50 0:1-10
10-100 70 Tab}eo?% | 1- 50 0.1-10 10- 100 71
0.12 M. H-Ras ¥+ HRas lﬁ:lfagu K-Ras
NO. ICso( e M) - CICso( M) " ICso( 1 M) CICso( 1z 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
1 0.004 0.025 0.008 10-50
12 0.005 0.025 0.0066 10-50
13 0.00085 . 0.0125 0.005 . 10-50
14 0.002 0.0125 0.005 10-50
15 0.005 1 0.025 0.01 10-50
16 0.0012 - 10.0125 0.005 “10-50
17 0.002 0.025 - '0.003 ' 10-50
18 0.001 | 0.025 0.002 " 10-50




72

0.05 1- 50 0.1-10 10-100 73
LT 002 > 10 74 0 o1
0.1-1 1 0.01-0.1 10- 100 75 0. 005 0.2
0.16 - - 76 0.004 0.1-1 Qb ,

: . . PCT, 77
10- 100 77 wo”’ﬁg'%m 0.1 0.12 50 78
0. 0045 0.1 0.2 1g9 10-100 79 0. 005
0.1 0.1 >50 80 - 8.21 1- 50
0.1-10 10- 100 81 0.68 - 1- 50 0.1-10
10100 82 Table0742" 1-50 - 0.1-10 10- 100 83
0 ag 0 B2 Tak - 10,100 84 ;02
1-50 - e C@l\/BQ' H-Ras 10- 1GPRES KIRes K-Ras 4
0.1-10 . 99y 2 | |
oCT! Kpos! 00371 N9 RalGa mPR roititatud) plo o(e™) |\ Cloolu)
| Clerr]([err]M 180] obglerr]{[eroldh O ClerrldderiM C‘icﬁfcerr]([err]l\/b
86 - 0.0B—- 2 _ 0130 5087 .06
1- 50 020-10 0.001 10- D@0 88 0.8026 10-50 1- 50
0.1-10 10-466—89— 04 4— 6—+=—40
10-100 90 010425 0.001 | 1- 9021 "@ool- 10 10-50 10- 100
| | 22 0001 -~ . 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 0.003 - 10-50
34 £ 0.002 0.020 0.003 10-50
3"5 0.001 0.025 0.002 10-50
36, 0.001 0.025 0.002 10-50
37 0.002 0.025 0.003 © 10-50
38 | 0002 0.025 0.004 10-50.
39 | 0002 0.020 0.003 10-50
40 0.002 0.025 0.003 10-50
41 | 0003 0.015 10.004 10-50



91 2.15 1-50 0.1-10 10-100 92
007 7 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" WO 4928330 95 0. 0007 0.01-0.1. PCT/KR9%8/00377
10-50 96 0.23 1-50 .10 10- 100 97
12 10- 100 10- 100 191 10-100 98 0.90-0. 9
1-50 ©0.1-10 10- 100 99 0. 0030 0.1
0.1 250, 100 1.8 >1 0.1-10
045 S P> 50303 5064
0:1-10. - - CON& 7. HRas 10- H8a304 KEes5 K-Raz0. 05
0. 006 N(.0 | 105Cso( . M) 0. POCRICso( M) | 0.10%( M) CICs§ %)
>50 106 s - 56— +0-108 165165307
10 : 1450| . 0004 0. f{-100.015 10-008 YO 99I@8B15
PCT/ KRO8/ 0037 7—+94—Tatte—7=6—Ca———HRas . H-Rars
K- Ras 4G Ras .NoYO1 | [ er O]00perr] M o err]([er 15}11‘0)
.IC[err]([err] v Crgerri{ferTiM—108— 026 —3- 50
~10 40-100 1025 | 8. 550 0.1~180 10-100 1- 50
1o 100 110 00006 0008 — 00015 40
| 45 0.13 1-50 0.1-10 10-100
46 0.12 1-50 0.1-10 10-100
47 0.09 1-50 0.1-10 10-100
48 0.15 1-50 10 10-100
49 0.03 0.7 0.485 <20
50 0.15 1-50 0.1-10 10-100
51 0.27 1-50 0.1-10 10-100
52 0.07 1-50 0.1-10 © 10-100
53 0.3 1-50 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 1-50 0.1-10 10-100
60 | 0.2 1-50 0.1-10 10-100
61 0.74 1-50 0.1-10 10-100
.62 0.068 1-50 0.1-10 10-100
| 63 0.23 1-50 0.1-10 10-100
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0. 004
<0.1
0.100 -
<50 116
< 50 118

30 123

126
002
010.
004

cCoont A

PCT/ KR98/ 0037'

K- Ras

IC[err]([err]M

0. 002 0. 03 0.002 4 112
0.015 0. 006 S 10 113 0004
<0.1 10-100 114 0. 001 0.015
< 100 115 0.002 - 0. 025 035 -
woguRsgie 0. 030 0. 062 piroglid 0
- 192 - < 40 119
- - . <30 120 120 -
- <20 121 i
ok 7 | e et 1oa
1°N0. of odu(um) [Poic iy | Ratubo s Gagean0° 5700,
0/ 010 -
64100 50 0. 1840 od/ 2gadsB0 oo | 0.0%°] 10100 010%
5 Tabl 7 COM $
e kas. 2 mgrﬁquer T O Ty L ROV
66 G.gerril(lernly 0.1-10 10-100
67 0.02 3 0.1-10 >50
68 0.12 1-50 0.1-10 10-100
69 0.55 150 ©0.1-10 10-100
70 0.21 1-50 0.1-10 10-100
71 0.12 1-50 0.1-10 © 10-100
72 0.05 1-50 0.1-10 10-100
73 0.002 0.2 0.02 >10
74 0.01 0.1-1 0.01-0.1 10-100
75 0.005 0.2 0.16 20
76 0.004 - 0.1 0.1-10 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 10.1-10 110-100
82 0.4 1-50 | 0.1-10 10-100
83 0.26 1-50 | 185 |  10-100
%4 0.72 1-50 1.83 10-100
85 0.03 4 0.1-10 >50



130 0. 002 - 0. 025 - 0.003 10-50 131

0. 001 0.0125 0.0023 ~~ ~  10-507132 = -~ -0:0035"
0.025 0.011 10-50 133 0.00065 0. 025
0.002 ~ wooopdhs50 134 0.0027 . . 0. 025 pcT/KR98M0377 0. 002,
110-50 135 0. 0024- . 0.03 - 0.004 10-50 136
0.0016 0. 025 "0.0024 193 10-50 137 0. 0017
0. 020 0.0021 10-20 138 - 0.0014 0. 025
0. 0035 10-50 139 0. 005 - 0.07 37
7 140 0Bdle 75 110 10:50° +10-50 141 -
0.23 10 o Q.300 *o 50 142 12
>50 comsa HRas >5193as43 e 10 g . K-Rss 20
>50 >50. - 150
200 145 NO.”PY 44 M) gesbuyy [T P crea(pMy20)
0. 09 el 003 10 | 147 0.0p2
0- 0% gt | 0.03 P PO B ~ >50
>50 - 87 >p0 14906 5150 | 0 1—51@ 10—1oo>50
>50_ 150 g Bg— 0151
4.6 1 H 0.6 PO 1-50 | o.>fﬂ10 - '\09%2@’@15
PCT/ KR98/ 0037 }—436—Fabl-e—7-8 _ . .
o 89 0.014 1 ~0.1-10 10-100
90 0.025 | = 150 0.1-10 10~100
91 2.15 1-50 ~0.1-10 10-100
92 0.07 1-50 . 0.1710 10-100
93 0.32° | 1-50 0.1-10 10-100
94 0.2 - 1-50 0. 1-10 10-100
95 0.0007 0.01-0.1 0.1-1 10-50
96 0.23 150 1-10 10-100
97 12 10-100 |  10-100 10-100
98 | 09-09 | 15 | 0110 | 10100
99 0.0030 0.1 | o1 . >50
100 1.8 >1 0.1-10 |  >20
101 0.01 >5 0.8 >50
102 | 0.45 . 1°50 S22 | >50
103 | . 0.064 S 01710 | 17 10-100
04 | 00005 | .<0.05 | 0.006 <10
105 0.0004 . 0.05 . 0.09 >50
106 | 0.9 1-50 . 10-100 10-100
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Ccom H Ras H Ras - K- Ras K- Ras NO
CiCerr]([err]M 152 - 0.023 0.1 0. 07
10 153 - . ' 0.15 0.1 54
0.03 w9>99_/§§;_15l5 0.2 10 155 T CT”‘R%‘%B%
0.1 0.2 15 156 194 0.02 _ 0.1
0.2 40 157 0.01 0.1 5
>50 158  0.25 1 2 30 159
03 L maelsd 4 50160 0.3
%'5- = 50 1 0. 25 | ey 2
99/ 28315 R, | KCa(uM) CICso( e M) | 11%50('#% KR&é‘?f@Gg"ﬁ 107 WHAT
IS CLAINMED | S i An i, dazgl e der_'$ ative re(grgfﬁanted by, t he fol | ow ng
formula (1): [_I:_%ul_a_'lf_‘égugz\hich-n[le ] epr de s dn jmteger_of| 1 to 4,
A - represent s, hydrogep, straight-chain of branghed {[err].-Clerr]tal kyl
whi ch may be :E_p_z?_dg_gtal'l yeg:'ﬁh':t i tlut pd-lhl Cerf]- d?lpsé]] - cyicl oaﬂokﬁo or_| ower
al koxy; .o-r. a raiiid: I :s%l'gé‘dsed fromb%gfol |.Owi N o§{=LuP: [err]lO
| 111 0.002 0.03 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
1120 - - - <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



wherein R err] and R err] independently of one another repfesent hydr ogen,
hal"ogen; "Cyano, "ni tro, “hydroxycarbonyl, am nocarbonyl, am nothi ocarbonyl,

| ower al koxy, phenoxy, phenyl, benzyl oxy, or | ower aIkyI whi ch may be
optional |y subebsssaised by Clerr]-Cerr]-cycloal kyl, R2 I BI/RRIB0ST7
hydrogen or |ower alkyl, or represents -E-F wherein Eis -CHerr]-, -C(O-
or :S(Of[err]- and F is hydrogen; |ower agbkyl which nmay be optionally
substituted by phenoxy or biphenyl; |ower al koxy which may be optionally
substituted by aryl phenyl ; -benzyl; benzyl oxy; or am no which nay be
‘opt'i onal Iy subeble ut-3d by | ower alkyl, benzyl or Clerr]-derr]-cycloal kyl,

‘R3 represen S-hygr-ogen—rower—al !\,.' er—pheryH——R-er] represents a
radi-cal sel ect E@OM.dm t H&Res| | opi ng HResp: - WKG628315  K-Ras
PCT/ KR98/ 00377 'J;@@_ [er i el b ngrLid d h[ g de en@@@ bne
anot her denot e-0—34—2; i‘iwm)* R[errs}(#al%?d e”fot#'b@w he
anot her represenjgghydroq;aogzl ower alkygbs | ower aplopzy. [henomgsgphen |,
hydroxy or hal sgerm—Rrerri—and—Rerr—+ndepepdent-y—of—one—ahot
represent hydrogen, |l | owg, oaj kyl | | owq;lzgl koxly, phesE3xy, |phenyd-sgcyany,
hydroxy or halegem—Rfert] represents—hydrogen—tower—al-ky—whi-ch  may
be optionally: si3@sti tut)e(yd)sby G3 Co6- 0:}025 oal kiyl ; ¢ ower al koxmeggdrox,/; '
C err]-( err] -reyctgatkyt—dirttpwer—atkyt)amrro—phety—pheroxy-—er
hal ogen, ! 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-.0_20_- . 0.0021 10-20

138 0.0014 0.025 0.0035 10-50

139 0.005 L 0.07 37 7

140 0.09 1710 | 10-50 10-50

141 0.23 1-10 10-100 | 10-50

| 12 50 | ss0 | ss0
P 143 1.2 20 - >80 >50

144 0.38 5 50 >50

145 0.007 0.1 0.07 25

146 0.09 1w 50

147 0.002 | 0.05 0.03 10

148 1.7 30 350 50

149 5 1 50 >50 550

150 8 - | 50 >50 >50

151 4.6 50 >50 550



Rlerr] represents hydrogen, |ower alkyl or lower alkoxy, Y . represents

a radical selected fromthe followi ng group: [err] wherein X -~ -represents - -

O or represents hydrogen, or |ower alkyl which nay be optionally
substltUted,€§ Qﬁg Xy, mercapto, |ower al koxy, |ower alkxl ' a2 yl- C
represents h P or |ower alkyl which may be optional 'y 'substituted by
aryl; or represents a radical selected f58n1 the foll ow ng group: WO
99/ 28315 PCT/ KR98/ 00377 199
[err] wherein, R err] and R err] independently of one another represent
hydrogen, | owghaprl kg , - | ower al koxy, hal ogen, cyano, ‘hydroxycarbonyl,

am no- carbonyl, am nothiocarbonyl, hydroxy. phenyl- or phenoxy. Rerr]-and-- - -

Rierr] independenty ofgans anctheanggresent hKQQQgen lomgnygerr]jalkylh__]__
"san” nt eger | o0 | o Tnbidbiy dr r E1CaBiey [2 BN " EGRLabATs {an no
?Sh?céfségfgc1’é§%romth%oieft&r 00 Glouns Farrp 87 AU OF gPresents @
. 0.03 e | 01 |
154 0.03 0.15 | 0.2 10
155 0.02 0.1 0.2 15
156 0.02 | 0.1 | o2 40
157 | 001 01 | 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




wherein R err] is defined as previously described, Q represents O S
S=Oor SOerr], Z represents 0, S, S=O, S(err], COor €S, or
represents CH-Rerr] or NNRlerr](wherein Rl err] is hydrogen, |ower alkyl or
hydroxy),  wibbhS8{28315 : PCT/KR98/00377 o
PCT/ KR98/ 00377 200 n[err] denotes an int eger of 1 to 3, R[err] and

Rl err] independently of one another - reprggents hydrogem,—aryt—+ewer al kyl

which may be optionally substituted by aryl or cy
wherein nferr], Q and E&err! are defined as previ oﬂMH cnl,H @'” err]

and Rl err] i nSEBAIdRt BelSnot her - represents hydrcogen; » ogen;-

hydr oxy; cyano; ‘| ower al kyl; lower al koxy;:-al koxyal kyl; al kyl t hi o;

hydr oxycar bonyl ; am nocar bonyl ;- am not hi ocar-banyl ; alkylsulfonyl e

al kyl t hi oal kyh; al kad tiidabley bevivativarispreserite® by fHehfeliowind; ffomykiaof1) ower

al kyl substituted by aryl, G represents a radical selected by the

foll owi.ng group: [err] mhereln Rlerr] and R err] are defined as previously
descri bed, | 1sents | ower al koxy, or represents a radical selected
fromtrmafollgﬁqﬂﬁg j [err]. wherein ' :

Ag}f(CH?)g;—-Y

in which

m represents an mteger of 1 to 4,

A represents hydrogen straight-chain or branched C;-Cm-alk}l which
may be optionally substituted by C3-C7-cycloa}1'yl or lower aikoxy
or a radical selected ﬁom the foLowmg group:

. Ry

_RQ\X RZ\NO\X }:I:m

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 opuonally 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,

s

represents a radical selected from the following group:



Rlerr], Rerr] and Z are defined as previously described, L represents
a radical selected fromthe foltowng group:- V\/nerel n Zz and Q are defined as
‘previously descri bed, WO 99/ 28315.

PCT/ KR98/ 00377?%%} provided that (1) nferr] is other than PerAeRdsEer r]l- is
hydr ogen, I's other than [err] A when A TS or a

pharmaceutical |y acceptable salt or is r. t hereof. m
claim1l wherein n[err] represents an ?g?eger of 1to HII' ﬂ"mu.mi! Ifs
hydr ogen; straight-chain or branched CJerr]-(err]-al kyl *whfcht

opt ironalty -substituted by C[err}-Cerr]- cycl oal kyl- or- | ower al koxy, or a.
‘radical selected fronk{he Rol | ow ng group: [err] wherein R{serr}Raand R err]

i ndependent |y .of ane. an represent , hal ogen nitro,
hydr oxycar bOI’ly|—§—(@HL}1 a A, SricHDist OClhr belpk, How dhenoxy;
phenyl, benzyl oxy, or wer  al kyI whi ch~eefy~&€ optional | y S ted by

Cerr]-Cerr]-cycl oal R 22 represents hydrogen or |owgr al®yl, or
represents -E-F wherein Eis -CHerr]-, -C(O- or -S(OfJerr]- and Fis
hydrogen; |ower al kyl which may be optlona‘lly substituted by phenoxy or
bi phenyl ; | owehergikoxy which may be optionally substituted by aryl; phenyl:

benzyl; benzy' hOSE Q) dBhHAeHY F SHRY adfindPlddoRR 0] Y, 0P At e
o Rs and Rs mdependenﬂy of one another represent hydrogen, lower alkyl,

jower 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; lOwér 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

. x IG o %,N\.G- |
- N '
o - o)

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 hydrogéﬁ,' or lower alkyl which may be optionally
' substituted by aryl; or represents a radical selected from the
following group: o | |



WO 99/ 28315 _ _ ' PCT/ KR98/ 00377 202
by | ower--al kyl---benzyl- -orr Cerr]-(err]-cycloal kyl, represents hydrogen or
| ower al kyl, R4 represents a radical selected fromthe follow ng group:

[err] wherei Q’V&L’f‘{syﬁ[ and n[err] independently of one anot hegohekuglofs7®. 1,
2, 3or 4, Rerr err], Rlerr] and Rl err] independently of one anoj_her

represent hydr ogen, |ower al kyl, |ower al 168XY. hydrox or hal o

represents hydrogen; lower alkyl whi ch® my be ﬂmmlmliwmlﬁillt ed
by Cerr]-Cerr]-cycl oaI kyI | ower al koxy; hydro

C{ er—-r-].--C[--er--r--]---- cycl-oal kyl : haI ogen, R[ err] -represents ydLr ogen, net hyl

or met hoxy,” Y - repres ts a radi cal_ ect ed- fromifthe fol l owi ng group:

_[err] wherein X re n_t_s O: S, \ feprmﬂgen or | ower
al kyl ~whi ch may be opfronally subst’i y Tower r aryl, C

represents hydrogen or Towek al kyRifwhi ch nmay be optil onal |y substltut ed by
aryl; or represents a radical selected fromthe follow ng group:

. 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
. - CHYoX—Rus oo _ .
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:
e kﬁt/“N'R"’ g o

R;
Rm_ 17

%—@Rm -%ﬁl{m %ﬁj—lﬁx Rl9
.~ Ryp Ry .~ . "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_:em Ra is hydrogen, lower alkyl or hydroxy),



WD 99/ 28315 ' | PCT/ KR98/ 00377
203 [err] wherein Rlerr] and R[err] I ndependent|ly of one anot her represent -

hydrogen, |ower alkyl, |ower alkoxy, hal ogen, cyano, ami nocarbonyl, phenyl
or . phenO'xy, err and Rl err] independently of one another
hydr ogen, \RXE[@ éﬁlﬂ , aryl or . Wher ei n\miﬁ’g@

pr evi ously descrlbed nferr] is 2 and R[af r] is | ower
represents am no aci d residue or |ower d%/

i i i | | ester of “mﬂﬂﬁ ”m
or represents a radical selected fromthe follow ng gr I

Rlerr] is defd nedd%t&rgylﬁggéryoﬁesg gbed, Q represents O SH S*-O or s

Sderr], Z ~represents O S5 S=O S( err] or C=0 or represents

CH R err] or NRigand: Rimkrsiependentle rof] ones angthiero rpmesentwhydrageny | argh, hydroxy)

WD 99/ 28315 /KR98/ 0377 204
n[err] denot es a}ﬁ)'“feﬁt 3‘8%4 811]1‘%’ tIBaYS bﬁ[ é’PPﬁmaAJIXd sﬁf’ﬁt}t}‘{)gr*’ e Iy of

one anot her represents hydrogen; aryl; |ower alkyl which may be optlonally

substituted by aryl or cyanoar;%L(CH,g{;_Q.[.lelgr] wherein nferr], Q and

R[err] are defl ned cyanoaryl; or . ~wherein ns, 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; atkylsulfonyl;
alkylthioalkyl; alkylthioalkyloxy; aryl; or oxy, thio, sulfonyl or

_ lower alkyl substituted by aryl,
G represents a radical selected by the following group:

B, KIS

wherein
Ry and Ryz are defined as previously described,
1 represents lower alkoxy, or represents a radical selected from the

following group:

3 - L

" wherein * .
_ R;s, R17 and Z are deﬁned as prevmusly descnbed,
L represents a radical selected from the followmg group:

e -%NCZ 4 o

wherein Z and Q are defined as p’r‘evi-ously. described,



as previously described, Rerr] and 'R[ err]‘ I ndependent|y of one anot her

represents hydrogen; hal ogen; hydroxy; cyano; |ower alkyl; 1ower alkoxy; -~~~

al koxyal kyl ; al kylthi o; hydroxycarbonyl; am nocarbonyl; am nothi ocarbonyl ;
al kyl sul fony{yoga)zgg,ygt hi oal kyl ; al kyl t hi oal kyl oxy; aryl; or po¥XRros$/swGH,

sul fonyl or |ower alkyl substltut ed by aryl, G represents a radical
sel-ected by the follow ng group: [err] vgmrel n Rerr] and Rlerr] are
defined as previously described, | represents | ower al koxy, or

represents a radical selected fromthe fol | ow ng group: [err] whereln

Rlerr],. R[errbrmdeit%afe(lale:fzme@masdmouwhmﬁsd:esbsrdmm dod _represents -

a radi cal selected fromthe follow ng group: {err}- V\,herel n—Zantd—-are—

defined as previously described, -~ WD 99/28315 ,
PCT/ KR98/ 00377 205 provi ded that (1) nferr |scpt her t han Hmm: IIHH ‘m,"g"
hydrogen, and [err] (2) Y is other than

The conpound of claim 1 wherein Y repre8é

(2) Y is other than - X, when A is

"% or a phatmaceuﬁcally acceptable salt or isomer

thereof.

2. The compdu’nd of claim 1 wherein
m represents an integer of 1t 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 group:

'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
is —CHz- -C(O)- or -S(O)z- and F is hydrogen lower. alkyl whlch
may be opuonally substltuted by phenoxy or biphenyl; lower
alkoxy which may be optionally substituted by aryl; phenyl;
benzyl;, benzyloxy; or a:_ninb which may be optionally substituted

trafy



and C represents [err] 4. The corrpound of cI aim 1 V\:hl ch i's sel ect ed
from a group consisting of:

3-[ N- (2- net hoxyet'hyl ) - N- et hyI]car banoyl - 1- [1 (3 , 4- et hyl enedl oxybenzyl)-
1H i'm.dazol - 5-yl net hyl ] - 4- (napht hal en- 1-yl ) - 1H—pyrro| e(l),

1-[1- (3, 4- rre‘ffﬁy??%ﬁﬁﬁd. oxybenzyl ) - 1Hi ni dazol - 5 yl ] met hyl ] - SFASEERSET T n-2-y1 )

car bonyl - 4- (napht hal en- 1-yl') - 1H pyrr ol e%gé
-[1- (3 4- et hyl enedi oxybenzyl ) -1Hi m da 5-yl met hyl ] - 4- et hyl pipe
i n-1-yl ) carbonyl - 4- (napht hal en-1-yl ) - 1H-pyrrol e(3) i, m'”“rmu ,!”“",
3-{N-[2-(N, N-di-net gyl I]J?,IN- 3

i oxybenzyl)-1H i m- ggz% go‘mﬁ; hy I-%?%g%h aI en- 1 yI )-I H- pyr r'ol (4,

. WD 99/ 28315 Rs. . represents. hydrognn or lower alkyl,

CT/ KR8/ 00377 206

[ N (2- et hoRyet hmfeﬁ@ﬁe?H???@a?ﬂ%%@lﬁ%&ﬁﬁrf?ﬂ%‘r"&& FOYPY 1. 1- napht hal e
1-yl met hyl) - 1H-i m dazol - 5-yl met hyl ] - 1H pyrrol e(H),.
(

nor phol i n- 4-yl) carhonyl ré- (napht hal en- 1-yl)-1-[ 1- napht /gl engl-yl net hyl )

P

3-

n-

3-

1H i m dazol - 5- yhnet hyl ] pyrrol e( 6)

? koon ph!! h\[‘.legw
3-

1-

(4- et hyl pi p

( apht hal en- 1-yl 1H i dazol

[ N- (2- met hoxyet hyI) hyI ] car banoyl - 1- 1- ((R) -
nmet hyl benzyl )-1H i m dazol - 5-yl net hyl ] 4- (naphthal en-1-yl)-1H pyrrol e(8),

[1-((R- [err]
met hyl benzy| ywhétdini ni dazol - 5-yl et hyl ] - 3- (m)rphol i n-4-yl)carbo

n&fhg/rgggggﬁg‘fw%@i é f@‘ﬂ?ﬂ‘ﬁ%ﬂ Tq%i-l‘?lﬁ ?139?31 pder WP b1

~.yl') carbonyl - 4R§ NRPNMRH BB R itidepeddinby’ 60bhé kbther represent hydrogen,
~ lower alkyl, Ilower alkoxy, hydroxy or halogen,

Ry represents hydrogen; lower alkyl which may be optionally
substituted by C3-C5-cyclda1ky1; 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, '
| C represents hydrogen, or lower alkyl which may be optionally
substituted by aryl; or represents a radical selected from the
- . following group:



-y

3-[ N-(2-net hoxyet hyl ) - N-nret hyl ] car banoyl -1-[1-((S)- [err]
-met hyl benzyl )= 1K -irm-dazol - 5=yl net hyl ] - 4-( napht hal en-1-yl )-1H pyrrol e(11),
1-[1-((9)- [err]
- met hyl benzylyo 3dhss% dazol - 5-yl net hyl ] - 3- (rmr phol i n- 4-yl ) c ardRaKRIS/00377 _
nyl - 4- (napht hal en-1-yl)-1H-pyrrole(12), 1-[1-((S)- [err] ﬂﬂﬁ—hyl—benz_;d_)\
1H 1 m dazol - 5-yl net hyl ] - 3- (4- net hyl pi per @aggn- 1-
yl ) car bonyl - 4- (napht hal en-1-yl)-1H pyrrol e(13), L"Il,wmumﬂ l”m
3-[ N-(2- net hoxyet hyl ) - N- et hyl ] car banoyl - 4- (napht haI en- 1 yl

|)-1Hi m-dazol -5-yl net hyl ] - 1H-pyrrol e(-14),
3= (norphol i'n- 4-yl) car bonyF- 4- (napht hgk o yI ) 1 [ 1- r(/,lﬁ thyl)-1H i m dazol
- 5-ylnethyl]-1H pyrrgl £(8), g ——Ri»
3- (4-net hyl pi perazi n- I- I bonyl -4 't hal en- 1%1- (phenet hyl ) - 1H
i ni dazol - 5-yl met hyl ) - 1H pyrr 61 e( 163 : R _ '
3-[ N-(2-met hoxyet hyl') - N-met hyl ] car bamoyl - 1- [ 1- ( 2- et hoxy) phenet hyl - 1H

‘i m dazol - 5-yl ] net hyl - 4- (napht haI en-1-yl)- pyrrol e(17),

1- [ 1- ( 2- met hoxy) phenethy¥ i'mi dazol - 534 LRt hyl - 3- [ 45het hyI pi per azi n- 1-
yI ] car bonyl - 4- (napht h l1- 5"'—21H- PYFFE ) ~Rpy -

3- N- ( 2- met hoxyet hyl ) - N- getfyl ] car banm - (4- et hoxy){phenet hyl - 1H
i m dazol - 5-yl ] net hyl - 4- (napht hal. en-1- 1) 1H pyrrol e(19), WO 99/ 28315

PCT/ KR8/ 00377 207
1-[ 1- (4- met hox et- hyl - 1H- i m dazol - 5- yI __] met hyl - 3-[ 4- net hyl pi perazin-1- .
yl] car bonyl - %)ha hal en-1-yl )-1H pyrrol e(20), 1-[1
-(2-fluoro) pheRQi bisldl -RibHindépeadertlys of Io]nneaxtwﬂiera:epmsﬁm Impdrbgeny dowet ) - N-
met hyl ] car banoyl - ((éﬁﬁ’ht al en
|

[ r oI e 21)
1-[ 1- (2-f1 uor o) phen ey n‘%‘lﬁéﬁ%ﬂ %‘gt ‘2°‘?'?§1?9F9’F’pui’5‘§?3élz.% 1- yI]
phenoxy,
Ry; and Rys independently of one another represent hydrogen, lower

—$CHnX—Ras .
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:

R Y o Y.
~ N\ R - N
LA S S - L

"Ryo

. S _
%—@—Rlx : %_{;%Rm ‘}{1).-&: Rx9
Ryo : Ryp “Ryg Ry¢

" wherein
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),



car bonyl - 4- (napht hal en- 1-yl ) - 1H pyrrol e( 2'2) , .
1-[-1- (2-chl oro) phenet hyl - 1Hi m dazol - 5-yl ] net hyl - 3-[ N- ( 2- net hoxyet hyl ) - N-
nmet hyl ] car banoyl - 4- (napht hal en- 1-yl ) - 1H pyrrol e(23),

1-11-(2- chI {Y%’%ﬁ?ﬂet hyl - 1H-i m dazol - 5-yl ] et hyl - 3 [ 4- et Iy%%;n%yn 1-yl] |

car bonyl - en-1-yl)-1H pyrrol e(24),

1- [.1-(3-ch| oro) phenet hyl - 1Hi m dazol - ;éb met hyl - 3- [N-,(
met hyl ] car banoyl - 4- (napht hal en- 1-yl ) - 1H"pyrrol e(25), ’m m mll
1-[1-(3-chl oro) phenet hyl - 1Hi mi dazol - 5-yI | met hyI 3- [ 4- met*hyl MI]
car bonyl - 4-( ngpht habméan)midgepwfrplt@(%)
3-[ N-(2-net hoxyetgmid{ N-rret hyl'] car banoyl - (napht haI en-1-yl)-1-[1-(3-phen-
yl ) propyl - 1H R 17 3044 yl ofi anpyanodies (repiesents hydrogen; aryl; o
3-[ 4- et hyl pi peraz ar. | -4- ht 3- nyl ) propyl
1H i m dazol - 5- ylil *MH@%OP;E?Z%E @p%OgQﬂV Q/ul)sugutédl é er? b
3-[ N-(2- net hoxyet hyl ) - N- nmet hyl ] car banoyl - 4- ( napht hal en- 1-yl ) 1-[ 1- (hapht ha-.

n-

[

I 2-yl t hyl - 1H d I HpRHowHR;, 1 H- le(2.9

3e 4- rrgt %grpl ger azplyant:ibagﬂrzx;@ar B%)Ltrfyl 4- (napmféglgﬁnz(Qlalzmk[lammﬁha&en 2-yl
) nmethyl-1Hi m dazol - 5- yI ] met hyI 1H pyrrol e(3 0),

3-[N (2- methoxyeth9~1i)PﬂI3*l€I piesty epatheBanoy| 4- (naphthal en-1-yl)-1-{1-[ 2-(naph
t hal 1-yl - 1H

3- ?4enrret h§| |)ou %ﬂ@%ﬁ?ﬁ&&gﬁ I{% ﬁH?ﬁaéIheﬁgﬁﬁ'ﬁ %’%i’k%’i RaJogeinnt hal en-
1- yl)ethyl]-1Hink - % nig Iantjrj- I

1- [{ %éel b%lo]rm)phlene?%f/’?yll—l-y?ﬁn?da?igly gp?bng?ﬁya?(&gil\l-(z %o%iﬂﬁ%) N-
met hyl ] car banoy!| - 4hy¢rayyeasbonyh- @nynqcar R m@@@parbonyl alkylsulf OUY ;
1-11-(4-b h | I 1-yl]
ca£ boﬁlyl Elo?géghteﬂmﬂlf%m py ﬁﬁx%)bﬂe% é} k’ﬁy%oy 9111? |n ]

_ lower alkyl subst:ltuted by aryl,
- G represents a radical s_clccted 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:
Fus /T N\
N N 7z
nN, P
wherein

Ris, Rn and Z are defined as prevmusly descnbed,
L represents a rad1ca1 selected from the followmg group:

.—§-N 2z --}N/ o—

- wherein Z and Q are deﬁned as previously. described,



WD 99/ 28315
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1-[ 1- (4-.fl uor o) phenet hyl - 1H i m dazol - 5-yl ] net hyl - 3-[ N- ( 2- net hoxyet hyl ) - N-

met hyl car banwd 926x1apht hal en-1-yl ) - 1H pyrrol e(35)," PCT/KR98/00377

1-[1- (4-fluoro)phenet hyl -1H i m dazol - 5- yI]rrethyI 3-[ 4- rrethylp1—pe1eaz1—ﬁ—}-—y4—]——

car’bonyl - 4- (napht hal en-1-yl ) -1H pyrrol e(#56), 3

-[ N- (2- met hoxyet hyI ) - N- et hyl ] car banoyl - 1-[ 1- (4 met hyI ) phenet h II"IIIH"H“"" "III " |II
~dazol - 5-yl ] et hyl - aph&hal en-1-yl 1H—p

1-[ 1- (4- et hyII’f%‘ﬁé?ﬂs (1 e 38 ethsto g@l IR;BI 3h:[dmm hi}IIdpl per azin-1- yI ]
carbonyl - 4- (napht hal en- 1-yl ) - 1H pyr r ol e(38)
1-[1- (4- chl oro) phenet hyl - 1Hi m dazol - 5-'yl ] get hyl - 3-[ N- ( 2- met hoxyet hyI ) N- '
met hyl | car banoyl - 4- (napht hal.en- 1-yl ) - 1H pyr\ ol & 39

1-[1-(4-chl oro)phenethyl 1H i mi dazol - 5-y, et yI] 3 [ 4- rrethyl pi perazin-1-yl
] carbonyl -4-(napht hal en-1-yl)-1H pyrrol '

(
-[ N-(2- met hoxyet hyl ) - N- 4- (nap haI en-1-yl)- 1- {1 [ 2- (naph
thal en-2-yl)ethyl |- 1H—|g&éh¥o‘}- -W%h - 1H-BYr r o) &hen1 is3 _
- [ 4- met hyl pi per azi n- 1- yI]carbonyI 4- (napht hal.en- 1- yl)-1-{1-[ 2- (napht hal en- 2
- yl)ethyl]-1Him dazol -5-yl} et hyl - 1H-pyrro| e(42), .

1-[1-(4- hydroxw% t hyl -1H i m dazol - 5- yl]nethyl 3- [4 met hyl pi perazi n-1-yl.
] car bonyl - 4- (nap haI n-1-yl)- 1FprrroIe(43) _
1- (1H-i m dazol - vl 4- (naphthalen -yl)-3-(thiophen-2-yl)carbonyl -
-pyrrole(44), - -
"1-(1Hi m dazol - 4-yl ) net hyl - 4 (napht hal en- 1-yl ) - 3- (t hi ophen- 3-yl ) car bonyl -
-pyrrol e(45),
3-benzoyl - 1- (1Hi ni dazol -4-yl ) met hyl - 4- (napht hal en- 1-yl ) - 1H pyrrol e(46), 3
- (-2- bronobenzoyl ) -1- (1H i m dazol - 4 yl) met hyl - 4- ( napht hal en- % yl )-1H pyrro
le(47), 3
-(3- bronnbenzoyl) 1- (1Hi m dazol - 4- yl)nethyl 4- (naphthale%:

--1H- pyrro

3. The compound of claim 1 wherein Y represents

and C represents = i _ '
4, The compound of cla:lm 1 whlch is selected from a group
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-methylened10xybenzyl)-1H-1m1dazol-5-yhnethyl]—3-(4-methylp1peraz
in- -yl)carbonyl—4~(naphthalen-1-y1)-1H-pyrrole(3) '

- 3- {N-[2-(, N—dlmethyla.mmo)ethyl}-N-methyl}carbamoyl- 1-{1-(3,4-methylend
xoxybenzyl)-1H-1m1dazol-5-ylmethyl]-4-(naphﬂ1alen— -yl)- H-pymrole(4),



| e(48
3eg4 %)rom)benzoyl) 1- (1Hi m dazol 4=yl net hyI 4=(mapht hal-en- x-yl)-1H pyrro
| e(49),
\1/@(;5!; |Zgn3cligzwo9§,2%kg et hyl - 3- ( 2- et hyI benzoyl ) - 4- (napht hal F(.Dr/llm)ﬁ}o)lsﬁl_" pyrr.
CT/ KR98/ 00377 209 ol e(50)
-(1H i m dazol - 4-yl') net hyl - 3- (3 met hyI bgﬂgoyl ) - 4- (napht hal en- 1- yI )-1H pyrr
ol e(51),
[((1?2; m dazob: w@-ﬁmm&m&\a@mﬁﬁwaﬂmm)n@m&mm%tppr-ﬁapﬂtmaléH pyrr
e _
- (1H i m dazo®= MY%Mﬂﬂﬁmﬁﬂmﬂbwddﬂl,napht hal en-1-yl ) - 1H pyrr
| e(53
O(il('l-l 2n dazo? (Hl- WH"%%;’”@"?&W { aghﬂ‘glecrz\lild' p) L[1 ](Flar‘Paﬂfﬁ‘% Fé’r‘fnithy)) 1H pyr
ol e(54), 1H-imidazol-5-yimethyl}- IH-py'rrole(G) 5 |
| eE §5§: hlror Obeg-z(oyxllzthx}lpgplel_rla-zgnmlg ng}bonyyl )(ga%hh | éxﬁ -(yrll)a ?11: r(]r(i‘el.p%t[c]halenXll-) Lh-pyrro
3-(4-chl b v 4- ht hal- 1-yl)-1H .
3- (4 chl or obepfyn). ikt MRy 4 (naphthal en-1-y1) - 11 pyrro
3- (2I 4(gl7 )chl 08 gle(2amythixreth N -trieth foar by} Tl KR )4 -rstipfbéedyBat - y | ) - 1H- p
rrole
)?: (4-f1 uorobeH&’é‘W‘) SIY](‘Hqt}-‘YQnJ'E{&QP}}th?!cVIII%IHWYTEPI?@%ht halen-1-yl)- 1H-pyrro
| e(58 - ~S-vime -3~
3eE2 Zl di fl uorc;[l)-(ﬁ%)o ;-nethy(l enzP/II%I a%n(% dazolfr?]m tﬂ%] 3 noa I%OIHI é]rpc_a[r yl)-1H
pyr

role(59), nyl-4-(naphﬁlalen- -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-methy1piperazin-.1-
 yhcarbonyl-4-(naphthalen-1-y!)-1H-pyrrole(13), -
[N-(Z-methoxyethyl)-N-methyl]carbamoyl—4 (naphthalen— -yD-1-[1-(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)-lH-pyrrole(17)
-[1-(2-methoxy)phenethyl-1H—umdazol-S-yl]meﬂlyl-3-[4-methy1p1perazm 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)
_

| IHIH I



3-(4- cyanobenzoyl ) 1- (1H—| m dazol 4 yI ) rret hyI 4- (napht hal en-1-yl)-1H pyrr ol
1- (1H-| m dazol - 4-yl ) net hyI 3-(4- et hyI t hi onet hyI benzoyl ) - 4- (napht hal en- 1-
yl ) - 1H pyrr ohgd kksis 1 CT/KR98/00377  ~ -
-(1Hi m dazol - 4-yl) et hyI 3-[4-(2- net hyl t hi oet hyI ) benzoyl | - 4 (napht hal en- 1-

yl)-1Hpyrrol e(62),

1- (1Hi m dazol - 4-yl ) met hyl - 3-[ 4- ( 2- net hyFt hi oet hoxy) benzoyl ] - 4- (napht hal en-
1-yl)-1H pyrrol e(63), '
1-( i mi-dazol k-ji- Q@meﬂydxyxa}:(eaeﬂml-hbﬂ-mdaz&ﬁmﬂﬂmdhybbﬂamﬁhﬂpwmm&ﬂen 1-
yl)-
1-

“1H-pyrrole

(IHI pmydazo|§1ﬁﬁgﬁ%ﬁ§}?ﬁlﬁh%%&FXMF%M“W)")@ (3- phenyl benzoyl ) - 1H pyrr
\IQQT? %é g ? é g —-_ gz-ﬂuorog%henethyl- 1H-imidazol-5-yljmetiryl-3-[N-(2-methoxyethyl)-N-
1- (1Hi mi- dazolmamyllqarbmnwl%(mﬁmﬂmlléfh} IHxpyrrole(21), phenyl benzoyl ) - 1H-pyrr
gl (e(lfl—sfl) mi dazol 1kt Sﬁ ?Wenﬁm%é{fﬁmg% SIYW?%I'% i“ﬁﬂ%ﬁ%’fﬁ?&?ﬂ%}}r&ﬁl 1H pyr
rol e(67), arbon 1-4-(naphthalen-1-y ? 1H—p¥rrole€
3-(4- benzylbenz -1-(IH i mdazo hy -4 (5 apht hal en-1-yl ) - 1H pyrro
le(68), . - f/ (2-chloro)phenethyl-IH-muazzol-S-yl]methyl ~(2-methoxyethyl)-N-
L(atkim gg‘gg') Sy hlATBLRYY - ARG P i ddpgpht hal en- 1-y1) carbony! -

(1H: m(gg)zol 145N(ﬂ-ﬂﬁbfﬁ)ﬁhamﬂédmhuimzsnyl}ane&:ymm&h@m&mp&@ﬁ-Iyi:m 1H
rrol e
gyn but yI - (za&wbﬁf(aambﬂﬁwm)-i&mwn@éé.zo| 4-yl ) et hyl - 4- (napht hal en-

1 : 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), _
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-y1)-1H-pyrrole(34), - .- |

\\!\\\\1\\\\\3\\\1\\\\\!\\\l\\



yl) - 1H-pyrrole(7 1), _
‘benzyl -3- (2 4-di chl or obenzoyl ) - 1 (1Hi m dazol - 4-y| ) met hyl - 4- (napht hal en-

-yl)-1Hpyrrole(72),

1-

(4- cyanobenZé_% 1H i m dazol - 5-yl ] et hyl - 4- (napht hal e”y&m‘é@smﬁsﬁt hi ophe
yl)car bo yrrole(73),

[
2-
[[1- (4-cyanobenzyl)-1H i m dazol -5-yl ] Eyl - 4- (napht hal en-1-yl ) - 3-(t hi ophe
3-yl)carbonyl -1H-pyrrol e(74), 3 - benrz";%? -

[ 1- (4-cyanobenzyl) - 1Hi m dazol - 5-yl | met hyl - 4- (napht hal en- 1-yl') -

“IH-pyrrol e(75).[1-(4-fluoro)phenethyl-1H-imidazol-5-ylmethyl-3-[N-(2-methoxyethyl)-N-
3-(3-bronobenzoyl ) -1 L(E zp(4-c 3z’anobenzyl 1|-}1’-]| mobz,izo E(> V1] oxyﬁyly4 (naphth

~alen-1-yl)- 1H-D¥ﬁ}hj'1§ﬂaelqmvl.4- naphthalen-1 -yI)-lH-pyrrole(35)
3-(4-br om)benz. ()4011%%%9);:}\%1&?{5?1”&??mzalaz%l-g-ylfmctﬁiﬁz?:qbt-me);/h}i 1per=h¥1|n 14 fnapht h

alen-1-yl)- 1HP

3-(4-fI uorobe@mhgff_zi_(ﬁébhmmi.y])btmxpngsﬁ yl ) met hyl - 4- (napht hal en- 1-yl )
- 1H pyrrol e(7

1| (1- net hyl - | W@m&mcwpmyuwmwa[w mcﬂwi)phermhséﬁéhmy benzo
' {Sg iHi I?II r% g&%@%sﬁn?lemdlﬁh@?pw'}'wtlﬁlé?é(f“g?%g%yI 3- et hyI t hi o) pr opy!

WO 99/ 28315 4—methy1)phenethyl— H-imidazol-5-yljmeth P/l—3 [4-methylpiperazin- I-ylg
PCT/ KRO8/ 00377 barm | - 4- ht hal en 1-yl)-1H pyrrol e(80), (95-3
B&‘n% %]1"6’ rlﬁ r banmoyl - 1- (1H i'mi dazol -

G iy PR 1
yrrol e(82), 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
le(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
-

N A A

5-
1
1-
n-
1-
n
1-
1

[ N- (1- hydr ox ypadp
4-
1-
p



3- (N- benzyl car banoyl ) - 1- ( iH—i m dazol - 4-yl ) net hyl - 4- (napht hal en-1-yl)-1H
pyrrol e(83), - ,
1- (1Hi mi dazol - 4-yl ) net hyl - 4- (napht hal en-1-yl') - 3- (pi peri di n-1-yl )carbonyl

H -pyrrol 9(84%: PCTKROBOOT! |
1- (1Hi m dazo 3 yﬁ met hyl - 3- (rmrphol I n-4- yI ) car bonyI 4- (napht hal en-1-yl ) -

1H pyrrol e(85),

1- (1H i m dazol - 4-yl ) nmet hyl - 4- ( napht hal en-z_L-yI ) - 3-(t hi onor phol i n-4-yl)carbon
| -1H pyrrol e(86),

- - (1Him dazol - 431@(5@);&' hyI 4- (nhapht hal en- 1- yl)-3-(S, S-di oxoth| onor phol i n- 4- -
Iy car bony! - 1H—p "

y

yl) |ex§ n I

1- (1H i mi dazol 14 ?ﬁﬁm@aﬂﬁﬁ(&r@ﬁﬂw Wo‘é)‘(‘&%@%%—llﬂ%ﬂlmr%nyl

H - pyrrol g( 88)

1- (1Hi m dazol - 4- %’rreth | - 3- (4- met hyl pi per azi n- 1-yl ) car bonyl - 4- (napht hal en

-1-yl)-1H pyrr dL-(el&Bﬁ))udazoi—tt»-yl)methyla-(4-meﬂ1ylbenzoyl)-4 ~(naphthalen- I-yl)-iﬂ-pyrr _

1- (1H i m dazol - met hyl - 4- ( napht haI en- 1-yl)-3-(thiazoli d| n-3-yl)carbonyl
£,

- 1H pyrrol e(9(§’} e

- (4- hydr oxypi pqrq @I.ﬂnﬁtaiél)@@m-al@@é%bﬁymh-ﬂ dxhﬁﬁ@ﬁl@ﬁll' )-ﬁ@ﬁﬁ?x‘ hal e

(
1
4-
n-1-yl)-1Hpyrrol e(91), _
1- (1H i m dazol {dlegd"))net hyl - 4- (napht hal en-1-yl ) - 3- (4- oxopi peri di n-1-yl ) car bo
n yl - 1H pyrr ol

0 (25 nyeir oy St FHmidpol Ay Dmey - (mathoy ooy e g alep g . 1
I 1H I

% N ( ZpK;(rj(r)oigs%t%&yl’) N- net hyl ] car banoyl - 1- (1H-i m dazol - yI ) met hyl - 4- (na
ht hal en- 1-yl| )31@-@90@@@11})1-(1H-mndazol-4-y1)methyl-4-(naphthalen- -y)-1H-pyrro

(1H i m dazol I%SXJ ) met hyl - 3-[ N- (2- met hl oxyet hyl ) - N- et hyl ] car banoyl - 4- (na

y
3
p
1-
-(4—chlorobenzoy1)-1—(1H—zmxdazol—4-yl)methy1-4-(naphthalen- -y}-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), - |
3-(2, 4—dxﬂuorobenzoy1)—1 (1H-1m1dazo1-4-yl)methy1—4-(naphthalen— 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), N . '
E -(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-(naph_thalen—
1-yl)-1H-pyrrole(63), |
: 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




WD 99/ 28315

PCT/ KR98/ 00377 212 pht hal en-1-yl )-1H- pyr.role(95), -
1- (1H i m dazol - 4-yl ) net hyl - 3- (nor phol i n- 4- yI)carbonyI 4- (qU| noI i n-4- yI) 1H

pyrrol e(-96),

4-(1, 2-di hydP”d’a%”@ﬁ%{Bht hyl en-5-yl)-1- (1Hi mi dazol - 4- yI ) met hyFrs: 8 ol i n- 4
- -yl.)carbonyl - 1H pyrrol e(97),

3- N- (4- cyanobenzyl ) car banoyl - 1- (1H-i m da%]cﬂ_ -'4- yl ) met hyl - 4- ( napht hal en- 1-

"~ yl)-1H pyrrol e(98),

1-(1-met hyl - ll-blh@;;gazol 5- yI )rret hyI 3 (rmrpholin 4 yl)car bonyl ~4- (napht haI

- en-1-yl)-1H pyrrol e(9 ),

L (8)-1-[1- (4- cyhbHbamidazgl- i—eﬂ)mpﬂaéﬁo(nasht}m]eﬁelt-hl)+3- -mhezny&rsmsﬁbxlylcmrzbo nyl -
- 3-met hyl t hi o) pr;0 Z] car banoyl - 4- (napht-hal en-1-yl)-1H pyrrol e(100),
(S)-1-[1-(4- cy‘g@é nzyl)-1H i m dazol - 5- yI]rrethyI 3-[ N- (1- hydroxycar bonyl -3

© - met hyl t hi o) pr ppyijratdabepyl)mbtifylapfiaphihalenlt- 13- (bl RE I H-p
(S)-1-[1-(4- cyagobenzyl) 1H-)| mggzo?{ag yl ] met JI - 3- I\l-(l'ﬁinet h%xycar%ronyl
© 3-net hyl ) but yl1ple&éPanoyl - 4- (napht hal en-1-yl ) - 1H pyrrole( 102),

“rethyt) but vl 1R b TR el e b r%rih@{%gmﬁiﬁ%o

-[1-(4- cyanobele@sb,) 1H i m dazol - 5-yl ] et hyl - 3- (nor phol i n4-yl ) car bonyl -
napht hal en- 1% H— rroI §(104)

[ 1- (4- cyano mEgyie- (paphioelepr 12l Galaghthigleni lodbearpanyl= y1 ) car b |

(nap
1-11-
onyl - 4- (napht hgh E)S;!IJ\. e{% 1H— pyrrol e(105),
1-[2-(1H i m dazol=1-y t hyl ] - 3- (nor phol i n- 4-yl ) car bonyl - 4- ( napht hal en- 1-yl
)- 1Hpyrrol e(]}QH—)-mudazol-tl—yI)methyl—B-(4-methylbenzoyl)—d-C'\I—methyhndol—3-yI-)-IH-
(S)-1-[3-(1H1i 0l -4-yl)propyll-3-[ N (1-nmethoxycarbonyl - 3- et hyl t hi o) pr
opyl ] car bar_myIP-ﬂm??( t hal en-1-yl ) - 1H pyrrol.e( 107),

(

S) - 3- [ N (1- hyslp kA R 0 chir B2 0y HIN-CORR AR IS DARRNA-2 JmbphdhdiEhiim daz
-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), L . _
-(1-methyl-1H-nmdazol-4-yl)meﬂ1yl-4—(naphthalen- -yl)-3-(4-phenoxybenzo
yD)-1H-pyrrole(79), - _
(8K -(1H-mudazol-4-y1)methy1-3 -IN<( l¥mefthOXYcérbonyl-3;l_ne_thylthio)pfopyl |
—\

L, w



| -4-yl)propyl ] -4-(naphthal en-1-yl)-1H pyrrol e(108), '

[ 3-(1H 1 m dazol - 4- yI Y propyl ]-= 3= ( morphol i n=4=yl- )car bonyl - 4- (napht hal en-1-y
) -1H-pyrrol e(109),

[ 1-(4 cyangB9byzssis - 1H-i m dazol - 5-y| ] met h_y_I - 3- [ N- ( 2- met horgEKRYAG03T- et h
WD 99/ 28315 S ' '

CF/ KR98/ 00377 213 yl]carbanoyl]-4-(napi#al en-1-yl)-1H pyrrol e(110),

1- (4- br omobenzyl ) - 1Hi m dazol - 5- yI ] met hyl - 3- [N- (-2- met hoxyet hyl ) - N- et

] car banoyl - 4- (napht hal en- 1-y I

I[ yrrol eé 111

-[1-(4- brormhaﬂza}ﬁl()}ﬂ{ﬂaﬂhﬂta@f ‘? (rmrphol i n4-yl) car bonyl - -
ht hal 1.yl

?E (4ac$2no® %wg—tﬁﬁ‘k azoﬁgdis3 c]ﬂrlmg#ﬁ?/}pr%py(l]rm L -q ﬁ’tdﬁzocar bonyl

f

y

0
1-
I

1-

-

(napht hal enxy} L mah It’tﬁz!leﬁ(-l%tﬁ))—lH-pyrrole(Sl
N-(2 rrethoxyeth |§7

W PR TR

N—thI f bamoy] thyl - 1H-i i dazgl - 5-yl
4- (napht. ﬂaa(ﬂélnmﬂdmlne % ﬁ]bvﬁf? gggoﬁ/ﬁale--ylﬁ (Ny -phenylc 'a%an?ozy I§I Y )ms

3H:-4>-:-<

|—|—/-\\<A

i sobut'yl azol - 5- yI ) net-hyl - 3-[ N- ( 2- met hoxyet hyl ) N- et hyI ] car ba
4- (napht Réﬁ#‘?@yl) 1H pyrrol e( 115),

| .-

1-

| .-

1- cycl ohexgl bﬁydyichthamn}d)awlHEﬂuﬂamk;ﬂ)mahyM-((ﬁaphﬂidﬁmey@ﬂ)ﬂyH) N- rret
]car banoyl - 4- (na ht hal en- 1-yl ) - 1H pyrrol e(116),

N- ( 2- met hoRy=2#® > N- et hyl ] car banoyl --4- (napht hal en-1-yl ) -1-(1- pent yl -

V(5 et ol Ol Sl oy o igerding L yhcasbogl- 1,

N;:Iazol 5- ylpymileBh),1H pyrrol e(118),
4d(eﬁg:ohg|:é'lr m dazol Qi%&%ﬁ&lyfé((@l\héh%ﬁ) éXS;tfﬂ(Rap%&‘fén@Y' carbam
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)m_ethy1—-4-(naphthalqn—1_-yl_)-3-(piperazin—l-yl)carbonyl-lH_
~ -pymole(s8), | -
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), -
S -N-(Z-hydroxyethyl)carbamoyl- -(1H—1m1dazol-4-y1)methy1—4-(naphﬂlalen— 1-
YD 1H-pyrrole(93) o .

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

<

QR WP WIS
'_|¥

-

yl-




3-[ N-(2- net hoxyet hyl ) - N-et hyl ] car banoyl - 1-[ 1- ( 3- net hyl butyl ) - 1H i m dazol
=5ryljmet hyl =4- (napht hal en- 1-yl ) - 1H pyrrol e(120), _
1-[1- (2- met hoxyet hyl ) - 1H-i mi dazol - 5-yl ] met hyl - 3-[ N- ( 2- net hoxyet hyl ) - N- net
hyl ] car banoy]| - 43!%na ht hal en-1-yl )-1H pyrrol e(121), '
3-[N (2- met hBR ) - N-net hyl ] car banmoyl - 1-[ 1- ( 3- nethoxypr%(ﬁvwsioﬁél m d
azol - 5-yl ] net hyI 4- (napht hal en- 1-yl) - 1I—|-n£érrol e(122),

1-[ 1- ( 3- et hoxypr opyl ) - 1Hi mi dazol - 5-y1] hyl - 3-[ N- ( 2- met hoxyet hyl ) - N- et
hyl ] car banoyl - 4- (napht haI en-1-yl)-1H pyrrol e(123),

1-[ 1- ¢3=i sopr zol.-5-yl ] met hyl - 3.[N-(2 rrethoxyethyl) N-
‘met hyl ] car barrgaﬁféy dht renl-%%f) 1H pyrrol e(124),

1-[1-(4- brom)Be(ri&hm&ﬁﬂﬂwﬂmz&yLB—@iqmm-y&cﬁrbemﬂm@m@ﬁf a-gli[)Q}H-yl ]carb
VD 99/ 28315
PCT/ KRO8/ 0037?Y§Qk(%ﬁ4y| 4- (napht hal en-1-yl ) - 1H pyrrol e(125) . 1

1-(4-chl » 183 I b
oLy] (4 ?nag[l? Qa en- 1y§1ldabéﬂl—l~g%§1r91reg55e ?lI?M&ZLﬁL%My@BQ&%hQH}M Jear

1- [ 1- (4-f | uor eyigoaranyi-1H-pyrrala(®d),- 5- yI ] met hyl - 3-[ N- ( 2- net hoxyet hyl ) - N- net h

yI[ ]:LQ?Zb?Intlr oée‘ﬁg pht hﬁ%@"% p{%%é%ﬁﬁ?ﬁ%&ﬁﬁ%%@%‘h yI ]carb o
onyl - 4- (napht pBLﬁ{L Yreplelog)LH pyrrol e( 128)
- 1-[1-(4- et hoxyben H-i ni dazol met hyl - 3[ N- (2- met hoxyet hyl ) -N-m
‘ethyl ] car barmﬁd'(lﬁn&;ﬁ hHm@mbS;ul)mqﬁy morpholiadyyl)carbonyl-4-(naphthal
ot T TR % R (e e oy
1-[ 1-(3- chl o @RI I-cpbiobns SH-iinitkdol Ly theify AN b clbRRaAGRY-L- V1) car
3-methylthio)propyijcarbamoyl-4- ~(naphthalen-1-y1)-1H-pyzrole(100),
(S)-1- [1—(4~cyanobenzyl)-1H—nmdazol-5-y1]me&zyl—3—ﬂ\l-(I-hydroxycarbonyl—B
-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§ 1-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-[1-(4-cyanobenzyl)-1 H—ldeazol-S-yl]meﬂiyl-3-(4-methy1piperazin-l-yl)carb
onyl-4~(naphthalen-1 -yl)-lH-pyn‘dle(lOS) - o
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-yl)propy!]-4-(naphthalen-1-yl)-1H-pyrrole(108), o
-[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-yl]methyl-B [N-(Z-methoxyethyl)-N-mem' .

L]




onyl - 4- (napht hal en-1-yl ) - 1H pyrrol e(131),

1-T1-(3-chl orobenzyl)-1Him dazol -5-yl ] nmethyl -3-[ N ( 2- met hoxyeét hyl ) - N- met
hyl ].car anoyl - 4- ( napht hal en- 1-yl ) - 1H pyrrol e( 132),

1-[ 1- (2- chl owotvengsys ) - 1H-i mi dazol - 5-yl ] met hyl - 3 PCT/KR98/00377

- (4- et hyl pi perazi n-1-yl)carb onyl - 4- (naphthal en-1-yl) - 1H pyrrol e(133),
1-[1-(2-chl orobenzyl ) -1Hi m dazol -5-yl ] mgghyl - 3-[ N- (2- net hoxyet hyl ) - N- net
hyl ] car banoyl - 4- ( napht hal en- 1-yl ) - 1H pyrrol e(134),

1-[1-(2-fl uorobenzyl )-1H—| m_dazol - }ﬂrreth yl - 3- (4- met hyl pi pera2| n-1-yl)car
b onyl - 4- ( napiilaerbaroyl-4i(paphtha) mli@ Pi530le(110),

1-[ 1- (4- nethyl, Egrte é F&; fﬁ%?“%’%gg hé’thv%%(ﬁ%@%h%&ﬁyﬁﬁ %_yl ) car.

bonyl - 4- ( napht pyrro

1L (4 et hyh?qw%ﬁmﬂﬂ‘(mpﬁmn‘ﬂiﬂ'nﬁiﬁﬂc@i1)ITDF phol i n- 4-yl ) car bonyl 4- i

ht hal en-1-yI') - 1H 13
(1n?5> (3an§tn hyH! %l{é%(éghryi%rro )éHiﬂnu@zyl ?ﬁé}msthyhﬁ-(momhwpylo@rbam-% yl ) car

b | - 4- h 138 :
10{“1/ (4- (cggﬁogﬂ}%zy%} i)-ﬁg??i%fegi rre% hyl - 3- (napht hal en- 1-yl ) car bony! -

1H pyrrol e( 131}~ (4-cyanobenzy1) 1H—1m1dazol-5-yl]meth 1—3 (morﬁhﬁlm-‘i—-yl)thmcarbon
1-[1-(4- brom)benzyl 2115} n} ol - 5-vyl 1 et hyl - 3- (napht hal en-"1-yl )car%onyl
WD 99/ 28315 - -4-(naphthalen-1 -Y T pyrrole(1 3),

" Ca- bromobenz T CREARs SN sl Moarbamont-{lametv I H imideral- S e
hyl ] car banoyl th@r-l-(élp(app&uﬂlallem'i-yl)-sllfb-pmdﬂ e(iyi4),1R- pyr rol e(141),
R TARTIE A PRI PRt Sl S
azol e(143),  moyl-4-(naphthalen-1 -yl)-lH—pyrrole(l 15),
| -(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-ylymethyl-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




4- et hoxycar bonyl - 2- (1Hi m dazol - 5- yl net hyl )-5- ( napht hal en-1-yl )t hi azol e( 144

2-[1-(4-chl orobenzyl)-1Him: dazol 5-yl met hyl ] - 4--net hoxyearbonyl -5~ (naphtha - - -

| en- 1-yl ) thiazol e(145),

2-[1- (4-chl 1H d|5|th|4 hol | -5-
2L Aohl ogahgngyd ) L1t dazol -5yl met hyl]-4- (mor phol | s diliony

2-[.1- (4-chl or obenzyl ) - 1H i m dazol - 5-yl m=2é'hyl ]-4- [N-(2 met hoxy) et hyl - N- et
hyl car banoyl | - 5- (napht hal en-.1-yl ) t hi azol 6‘147) _
2-[1- (4-chl orobenzyl ) - 1Hi m dazol - 5-yl net hyl ] 5- et hoxycar bonyl 4- (napht ha

| en-1-yl) thi aggled tdihihalen-1-y1)- 1H-pyrrofe(125
2-[1-(4-chl orogiénz-x%/l) 1I—|—?nm a)ol pglxroe )
- (napht hal en- 11y{l1)(ﬁmhéczrob@(zyb)gﬁ-umdazolé-yllme 3’1‘ -M-meﬁtylp*p%azm 1-yl]carb

L TR, o i)

2-{1-[1- (benzm pim—immaﬂoms-yi] R N KB yBNim@h hy! } - 5
-[ N- (2- net hoxy e N- net hyl car bam)y ]]514 (napht hal en- 1-yl th| azol e(151), -
( 1- benzylytgsrd amb Pré(nanbghaiend i -ylal 13DiH i ni dazol - 5-yl net hyl | - 4-

[1-
N 2- et hoxy 3 b Fcgh SRR . ?nﬁn’é&%ﬁ%rﬁ-;%&h%ﬁ%mh%@rﬁ' ¢
1- (1- met howy WM&M&EIWLIHWOWEMU 1H i ni dazol e- 5-yl met hyl ] - 4- [N
y

1-

[

(

1

- met hoxyet h nmet hyl | c%r banoyl (napht hal en- 1-yl ).- 1H pyr azol e( 15
3 15[ 1-(4-methoxybenzyl)-1H-imidazol-5-yl jmethyl-3-[N- (2-me oxyethyl)-N-m
1

h

P

- [
§ 2-
B e e e LT
CT/ KRO8/ 0037I-[ZJ(G-methoxybenzyl)-IH-mdazol-S-yl]meﬂxylG-(4-methy1piperazin—l-yl)
1- [ 1-(4-chlor gg)r gn%-&(x%agh’lth en-f-y) _;I/)IV% e?i/?»d) -[ N ('2-. met hoxyet hyl ) - N- net
| 1-[1-(3-chlorobenzyl)- 1H-imidazol-5-yljmethyl-3-(4-methylpiperazin-1-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— -yh-1 H-pyrrole(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)- H-pyrrole(136) '
1- [1-(4-methylbenzyl)-1H—nmdazol-5-y1]methyl—3-(morphohn-@yl)carbonyl—zt-—
(naphthalen-1-y1)-1H-pyrrole(137), ' _
i- [1-(3-methy1benzyl)—1H-1m1dazol—5-y1]methyl-3-(4-methy1p1peramn— -yl)car
* bonyl-4-(naphthalen-1-y1)-1H-pyrrole(138), I
1-[1-(4-cyanobenzyl)-1 H-1m1dazol-5-yl]methyl—3 (naphthalen—l-yl)carbonyl—
1H-pyrrole(139), S -
-[1-(4-bromobenzyl)-1H—umdazol-5—y1]methyl— -(naphthalen-1-yl)carbonyl- -

[ Illjl [ II'I!IIL_

nnrphol i n-4- yI )car bonyl 4o



hyl ] car banoyl - 3- (napht hal en- 1-yl ) - 1H pyr azol e( 155), ' '

1-[ 1- (4- cyanobenzyl ) - 1H i mi-dazol - 5- yl met hyl] - 4= N (2= met-hoxyet hyl ) - N- net h

yl ] car banoyl - 3- (napht hal en- 1-y1) - 14 pyr azol e( 156),

1- [ 1- met hyl - /gdopisd@zol - 5- yl net hyl ] - 4- [ N- (2- et hoxyet hyl ) - WcmiRosrbdsear ba

| - 3- (napht hal en-1-yl ) - 1H pyr azol e(157),

[1- (1 benzyl oxycar bonyl - pi peri di n- 4-yl hyl) - 1H i m

mor phol i n- 4-yl) carbonyl - 3- (napht hal en- 1-y1 ) - 1H pyraz iéwu lu)"m U",
[ 1- (1- met hoxycar bonyl pi peri di n4-yl met hyI )-1Him daz oo L

nmor phol i n- 4- y]JH-pylrbh:(MO)B ‘(‘napht hal en=1-yl*)=TH pyrazol e( 159)

1-
(
(r
T2 ot e 1 ancol s e nd) g (ol pscagny -2
(
1-
(
1-

[
moy
Irrethl

[
a
1- (4-chl 5 . 4.yl bonyl - 3-
ngph§ haICenorl- -1|§l-)np %?%?%ﬁﬂﬂéﬂ@ mdﬁmhﬁméﬁh@}' n-4-yl)carbony
:
(

16
1- ( 4- cyanobleethytjcatwn}'iﬂe(dﬁbmﬁa@dlfﬁeymdt‘q:yl}5((mlﬁhaibllﬂ-ﬁ)@ﬂa?d&fmnyI 3-

napht hal en-1-yl ) - 1H pyrazol e(162),

' 1- net hyl - 1Pk m dazol - 5-yl net hyl )-- 4 (rrbr phol i n-4-yl)carbonyl - 3- (napht hal
en-1-yl)-1H pﬁ-@ﬂvﬁnﬁi&h@&)&yﬁndg )44 @h SPREEn MOy )IAHRRST-5 (Haptthaleh-d 371002

derivative of formula (1) as
conpound repr egele{EB)py the following formula (2): [err] wherein n

?E}éQﬁé’{% :é%%%:ﬁaaf% R o zfg%ﬁs{*}éﬁa@af?fﬁtﬁ%’%{lrmﬁ“'%%' 2

PCT/ KR98/ 0037
2-[1-(4-chlorobenzyl)-1 H—xmxdazol-5~y1meﬁ1yl]-4-methoxycammyl-s-(nap‘xﬂm

len-1-yl)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)—1H—umdazol-5-yhneﬂ1y1]-4-[N-(Z-methoxyeﬂxyl)-N-met
hyljcarbamoyl-3-(naphthalen-1-yl)-1H-pyrazole(154),

ined in claiml1 characterized int at (a) a -



217 [err] Wherei n B C D and claiml, then the trityi '
‘group” i'nt'he 'product t hus obt HE L med I n the presence of
trifluoroaceti c acid to produ resented by the follow ng

forrrula(la 35 L wherein nferr], B, C D and X are def ppg 008472l m-1;°
or (b) a corrpoun represented by the following formula (4): |[err] wherein
nferr] and A are defined as claim 1, igl¢geacted in a solvent in.the
presence of a base with the conpound of fornul a (3) to produce a corrpound '

repr esent ed bythefollovmn a(lb rein n[ B, C D
- and- Xar e- def itridd4-hlrphbsngy % }g‘r'm(qaj'-(’!a‘j‘é‘ilﬁii Q@%’ Q}IHB
“foll ow ng for o »
. PCT/ KR98/.0037 %ﬁi@ej Sr’]]:1 |%§9P§§%: }gnl%pzmlzole ISSPn t he presence of a base
with the conpmqﬂct4wvaﬁ&hmyl}lmimdbm ﬂ-ylmqhylmqm(}meﬁ:baymyk)lmaﬂﬂus

obtained is elimnated | of trjfluoroacetic acid to produce a |
conmpound reprﬁﬂéﬁpé‘@%‘y va’Bgeﬁi k(-‘@ﬁ [err] wherein B, C, D

T iy s SRSt i
moyI-S-(naphthalen— -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-
(morpholixl—4—y1)carbonyl—3-(naphxhalen-l-yl)-IH-pyrazolc(159)_,
1-[1-(4-bromobenzyl)-1 H-imidazol-5-yimethyl}-4-(morpholin-4-yl)carbonyl-3-
(naphthalen-1 -yI)-lH-pyrazoIe(lGO) | o

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 n1 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):



foIIovm ng formula (1c): [err] wherein B, C, D and X are -defined as claim 1,
--(d) a-conpound represented by the foIIovm ng formula (7): [err] wherein
n[er_r] A, B and C are defined as claim 1, is hydrolyzed to produce a
corrpound repuRsfngAg by the following formula. (8): VO 9PLE&ROEI00377 |
PCT/ KR98/ 00377 219 [err] wherein n[err], A B and C are defined as claim
1, which is then reacted with a conpound2¥epresented by the foll ow ng
~formula (9): HNRerr]Rerr] (9) wherein Rerr] _and err] are defined as
claim 1, in the presence of a coupling agent to produce a conpou -

represented by thg following forrmula (1d): [err] wh ﬂ)

"R-err] -and R[err]h)gar defined as claim ‘1; or (e) tiﬂmm"l "l" ,mm', in a
.conmpound repres ed by the @)l lowi ng fornula (le); F] Wheteisn mlerr]
A, B, Cand D are iAed as claim 1, is converted |ntotheth|ocarbonyl

group in the presencejof a sul furizing agent to produce a conpound
represented by the foIIovm ng fornul a (1f)

wherem B, C, D and X are deﬁned as clalm 1, then the trityl group in
the proauct thus obtained is ehmmated in the presence of triflnoroacetic

acid to produce a compound represented by the following formula (la):

B

{; Fc rnj\(,) 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):

K}(CH —Cl- HCl @)

wherein n; and A are defined as clejm 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 compound represented by the following formula (5):
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[err] wherein n[err], A B, Cand D are defined as claiml; or (f)y a "~~~

conmpound represented by the following formula (1g): [err] wherein B, C, D
~and X are d_e\%' 9?% gs-claiml, is coupled in a solvent w thg,e08m@awd
represented 9 efoIIowrngforrruIa(lO) Rerr]-T (10) wherein R err]
Is.defined as claim1l and T represents Igi8roxy or reactive | eaving group
to produce a conpound represented by the follow n

wherein Rlerr], B, C, D and X are defined as claim nd
represented by t}ge foII wing formila (11): ~ WD 99/ MHIHIH Imlﬂﬂm
PCT/ KR98/ 00377 ] Ghhereiyy A, Gand 1 are defimedcastclain 1t is

cyclized in an i t solvent t 0 ‘produce a compound represented. by. the
fol lowing formum (1i): [err] wherein AL Gand | are defined as claim1; or

is reacted in a solvent in the presence of a base with the compound of
formula (3), the trityl group m the product thus. obta.med is eliminated in
the presence of triflucroacetic acid to produce 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 represented by the following formula (’7):
B

A L c '
AK:EH—(C TN%El B

o)

wherein 'm, A, B and C are defined as clam 1, is hydrolyzed to

produce a compound represented by the followmg formula (8):



(h) the am de group in the conmpound of formula (11) is converted into the
t hi oam de group to produce a conpound represented by-the fol l'owing fornula
(12).: [err] wherein A, Gand | are defined as claim 1, which is then
~cyclized inwooneid solvent to produce a caonpound represePCEERIHO0ITIe
following formula (1j): [err] wherein A G and | are defined as claim 1,
or WO 99/ 28315 - 219

PCT/ KR98/ 00377 222 (f) a conpound represent ed by t hefollowng—formia

(13): [err] wherein A is defined as claim 1, is re W th
a conpound represented by ghe fol lowing for rrul a (14ajﬂil§ M[!ﬂﬂw ﬁi& and -
| are defined L{al m- 1, produce @?e ‘conpound o (]) o

t he conmpound of ﬁhﬁfcﬁﬂxﬁ S..pgacted’i n. a.sol vent vvlth a corrpound
represented by t follow n mula (14b): [err] wherein G and | are
defined as claim 1, to produc& a conpound represented by the follow ng
formula (1k): [err] wherein A Gand | are defined as claim1; or

wherein nj, A, B and C are defined as claim I, which is then reacted

with a compound represented by the following formula (9):
CHNRyRy; - 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 (ld) '

| A\Q}(CH’)“‘—NjﬁrNRmRn ad
S o o

wherein mi, A, B, C, Ris and Ry7 are defined as claim 1; or

(e) the carbonyl group in a compound represented by ‘the foIIowmg
formula (le): ‘

wherein nj, A, B, C and D are defined as claim 1, is converfe_d mto the
thiocarbonyl group in the presence of a sulfurizing agent 10 prodlice a

compound represented by the following formula (1f):



(k) a conpound represented by the following formula (11): WD 99/ 218315
PCT/ KRO8/:00377- 223 [err]| wherein-A and G are defined as claim1 and |’
represents | ower al koxy, is hydrolyzed in the presence of a base and the
product °t husvﬂpﬁ%ﬁgd is reacted in a solvent in the presep s/z/oupti ng

agent with a conmpound represented by the followng fornmula (15): I"H (15)
wherein |I" is identical with | except th3gol ower al koxy is not included, to
produce a conpound represented by the follow ng W n A and

G are defined as claim”®1 and I" are defined as . —or (1) ac ound :
represent ed- by-the -fol'low g forrmul-a (16): {err] 1 mmh\““\%d as '
claiml; is reacte}g in a so in the presence é@“ﬁ“m A npound
represented b_y'tpﬁgv?gi i orrmula (%y): WO 9 215+ " _
PCr/ KR98/ 00377 22 rr i and L are defined as claim 1, to

produce a conpound represented By the following formula (Inj:
" wherein ni, A, B, C and D are defined as claiin 1; or

{f) a compound represented by the following formula (lg):

N
\ B
\>C Vo Gg)
D .
Y
4 X

N

“wherein B, C, D and X are defined as claim 1, is ‘coupled in a solvent

with a compound represented by thé foliowing formula (10):

Ry—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): : |

lohe'

 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):



[err] wherein A, Cand L are defined as claim 1; or (m a conpound
‘represented by-the following fornula (18): [err] wherein Cbz represents
benzyl oxycarbonyl ; is reacted in a solvent in the presence of a base with

t he conpoundwofeskgmsrul a (17) and deprotected to produce a EOMERISIEDI77
represented by the follow ng formula (loé2 [err] wherein Gand L are

- defined as claiml, which- is then couple With a 225 conpound
represented by the following formula (19): T-EF 19) wherein E and
F are defined as claim 1, to produce a conpound represente

foIIowlngforrru (1p) = ;E—Fo[err] wherein E, F, G and ﬂ"mw
claiml. 6. onpou oresented by the foIIovm ng 'W[p M]
wherein B, C, We Gned adilclaim1, with the |0r0\9| sb t

not hydr ogen. A ¢0 und represented by the follow ng for rrul a (8):
[err] wherein n[ fr], A9B dnd C are defined as claim 1, 8.

phar maceut i cal conposition conpr|3|ng as active |ngred|ent a

wherein A G .and I are defined as claim 1, is cyclized in an inert
solvent to produ"e a compound rcpresented by ‘the fo?Iowmg formula

(1i):
P~ L o
(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 thzoaxmde group to produce 2 compmmd represented by the followmg
. formula (12)

A H O
\ N

S
N 0% ™M

~ wherein A, G and'I are deﬁﬁed"as claim 1, which is then cyclized in -
an inert solvent to produce -a compound represented by the following

formula (1)

wherein A, G and I are defined as claim 1; or



226 therapeutically effective anobunt of a conpound of formul a (1) as

defined in claim 1 or a pharnmaceutically acceptable  salt or isonmer =~ "~

t hereof together with a pharnaceutically acceptable carrier. 9. The
phar rraceutlc%afﬁg ﬁsmion of claim 8 useful for preventi obdreat i ng
cancer 'ESE armaceutical conposition of claim 8 use far

preventing and treating restenosis. 11. 22J9The pharnmaceuti cal osition
claim 8 useful for preventing and treating atheroscl e ’wl jllﬂlmlllmﬂ I
pharmaceutical conposition of claim 8 useful for prev g
infections fromhepatitis delta and rel ated viruses.

(@) & conpound r°presented by the followmg formula (Is}

&W as)

| v}herein A is defined as clau:n 1, is'. réacte& in a solvent with a
compound represented by the following formula (14a):

: (142)
Y 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 _pmduée' 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/):



WO 99728315 S PCT/KR98/00377 ’

\(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):

¢ .
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):

(T



WO 99/28315 ' ' PCTIKR98/90377

__rommesn
Ry

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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R 0 R O

compound represented by the following formula (19
SUE——.

- 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 .

X

wherein B, C, D and X are defined as claim 1.

7. A compound represented by the following formula (®:

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. - R ' .
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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compound rcpresented by the following formula (19):

T—E—F (19)

wherein E and F are defined as claim 1, to produce a compound
represented by the following formula (1p):

y. (1p)

wherein E, F, G and L are defined as claim 1.

0. A compound represented by the following formula (3):

HN 3

wherein B, C, D and X are defined as claim 1, with the proviso that C

IS not hydrogen.

7. A compound represented by the following' formula (8):
B ¢
A 8
%N.}(C] lz)nrqroﬁ ®
o

wherein ni;, A, B and C are defined as c¢laim 1,

8. A pharmaceutical composition comprising as active ingredient a

g LI
Al ar e b - .
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therapeutically effective amount of a compound of formula (1) as defined
in claim 1 or a pharmaceutically acceptable salt or isomer thereof
together with a pharmaceutically acceptable carrier. |

9, The pharmaceutical composition of claim 8 useful for preventing

and treating cancer.

0.  The pharmaceutical composition of claim 8 useful for preventing

and treating restenosis.

I, ‘The pharnaceutical composition of claim 8 useful for preventing

and treating atherosclerosis,

12, The pharmaceutical composition of claim 8 useful for preventing

and treating infections from hepatitis delta and related viruses.
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