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BENZI M DAZOLE COVPOUNDS AS ORL1- RECEPTOR AGONI STS Techni cal Fiel d Thi$EB 2008
invention relates to novel 1-substituted-piperidin-4-yl 2-substituted 5

- benzi ni dazol e conmpounds, and their salts, pharmaceutical conp

containing them their nedical uses, processes for preparing ﬂ%&kﬂﬁwwummmj

conpounds and i nternedi ate conpounds useful in the processes.

of this invention have activity as sel ectve ORL1r ecept or agoni st gs61@nd as

such are useful in treating or preventing disorders or nedical conditions
selected frompain, inflammtory di seases and the |ike. 10 Background Art

In spite of their useful ness as _anal gesics, usage_of opioids such as

nmor phi ne and heroin a@ﬁw&wﬂmm drugs

i nduce side effects such as euph®ORL]-RECEPTORIABGONISEPr essi on or
constipation. Further, nultiple dosageecg ichi el rugs cause addi ction. Thus,
there has been a long-felt need to sics wth reduced side
effects. 15 From tHés atiyg@tiopoi ietatess Wr eﬁPveboﬁs‘iU Lé?ﬂ RirgsiFiarrith c A-BH§FEPd and

bi ochem cal YHertlinRazdiaeempRaBs, Canar th&id s@ldt pli@mbctatidal tymmRitionscinememnt dem, and

their endogeqﬁ)us Ié nds to are pe e and non tide Ll d Irgands
for the recentsh bt Uch, bRelsl B Buboh iss REPRT LR AR InaTedhe Fomy s

delta (8-) angelbipgke pridcgssepni Biedcanpoampisaf thisimveniies havevastitigex seldetiveiGRldd and
reported. Subsegue %Larsts aadaoysekucrhe&sms%l RUPLYRE om@vérﬁﬁ@tdrsardee &rrqecrr@ar med

ORL1 20 receptor, and Meuni e . report he Tsolation and
structure of ?H@f‘@ﬁdﬂﬁg%’iﬂ@‘ aﬂ%“f?f“"@fmf ‘I’i%ﬁars%%%}?tﬂéﬁ 'kE’Nature Vol . 377, pp.
532- 535, 1@ctober 12, 1995). It is sugpsk gredndMat t he agoni st corrpounds for
ORL1-receptor be v, [ t [ p.
293-300, August 1Sé?§?et %af tﬁer” Us%?@%gsg%ggnglgesdg {:ﬁgggg olf%ELo{isrsB&rt CO{JT[BhIPﬁ.BEmP
potent anal gé@f%arﬁévpﬁg“m'@ésTbsmﬁﬁgrt@éﬁ dygl@dé‘fef%q,et%ﬁeatﬁd“@tﬁfr%‘?h%ﬁ (D
Julius, Naturegs rrM@nLy degr%Zsrorper o355trﬂgt§m EGtrb ehultbR, dod Qf%r the'druds&a@desdadrctron
suggested |n11r4 900 t hat

b d h
nmor phi ne-11i ke aetiRy F?S %eenﬁb’n@?f‘% ggonw)\g%zr ggésovﬁ'lhsé%f%g |t%ezl pg\rlledyl
benzi m ddzol yl corfponitie ababwspointief wdwwonhdﬂabislgfhaﬂaamglcgraoﬁrbloafueﬂtltraestndle?r ogen

atom of the papehbd &%.ear&wb idbAtyapioid recethrsAanE trEelrEer%Q%OL\/@rgQQésoé%gpare
PCT/ 1 B99/ 01239 2 Bri ef | osure of The I nvention The present i nventr on

provi des a cdfip rﬁi‘do’?°“fﬂ‘?8“q’eo?q'%vj~9?ﬁ‘ﬁs ff‘?SrtWhI’%F‘eptRl‘s IR 199 TeqeRt PaRk. PMinp) aGit
sal ; ther efn;( seqdeates of ne- (15), 8€Hags) areli Kapanixt)piold-recentor amwesfwave@ea‘f idértified
-C")cycl oa a I cyC

(C8-C. 6)tetr élé?/ éép%@tegk%ugs%dgrl\tgl Llﬁsélé?l déc%?to?sggt[yj &Xs ldgﬁlﬂ%/ an@%qmed eg)tRe
ful h sat@Pat é%Feeror fammMeunmsetthae/edapaw @eescﬂﬁypn @nelsrtgnttseeémetmde@?nﬂm h up

to three subsbbdistenhs rédéﬂep?@dﬁé’ltvbr‘?ﬂ?ssb S3b.8ds, forcwﬂrbme@spupnslsﬁbgé@mthatl ng
of hal o. hvdrox ed,,to the

carbon at om ¢ ??O\Rn's{%"m\ﬂ?i’ ‘% fﬂy(#%ﬁ’rff%gqﬁga %f%é{'f’ % ”ﬁ?'%?%‘é" 'Hﬁagln?)at"m &h Shgo-
pi peri di ne rilAgpp. 2A%+38&|Agrsd 29 T)or is lalso graaested et ithet 4gagistoformpaindg. belokept |

nono-, dl Olandl ésréséh'aané fess fs yb?ehd@)élar sideCetfe&tor 4&12%dn (O( Solio PRl XY B77, p,
phenyl - % Cghg CF%O # , and aromatic or non-aromatic heterocycl iC
conpri si a f bFe 1?% atons wherein one to four nng atons are

i ndependent | y sel éfis etbof suggasteatie USa3, 8186900i that.certéin bEnzimidaziliny| piperitlireaindve

phenyl i et #grhHheRRE B¥tIvitie CS)all.~~l. an~l, or aromatic or non-aronatic
heterocyclrcnl)e‘rsne é(Vl{:l ~~ substituted with up to three substituents 20

i ndependent |y sel g’&@ ed7/#005m fiREosgE oRp2-eRiied; Fr'@'PBE‘thé?eBz’mr?%‘?'%x?PmpW"
(C -A4)al kyl suthwtituted(With-e(@§iadilsy Groud & théhitradel @oyh of kil pipetifine §Fodml koxy,
(C-C)allyl-CO. phenyl, benryl. -CHO cyano. (C -C4)al kyl-CO. NH=-CO,
NH, -CH, -, amino, (C Ca)al kyl-NH, di((C, -C-}alkyl}-I~-.

(C -Ca)alkyl-CONH, (C -C, )al kyl-NHCO, hvdrazino. azido, ureido.

am di no, guanidino, oxo and =N-OH Y is sel ect ed fromthe gr consi sting
of hydrogen, halo, anino, nercapto, (CC ,)alkyl-M, (C-GC) m@umwmw ,
(C -Cb)al kenyl -M. aryl-M, aronmatic or non 04 F E B 2003

PCT/ 1B99/ 01239 aromatic heterocyclic-M. aryl-(C, -CS)al kyl -M, arcomtic or
non-aromati c heterocyclic-(C, -CS)al kyl-M, said aromatic or non-ar omatic
het erocyclic noiet~~ of said groups conprising four to ten ring atons
wherein one to four ring atons are independently sel ected from heteroat ons
(i.e., 0, Sand N). and Mis selected fromthe group consisting of a
covalent bond, O S, SO, SO-, CO (i.e., C(=0). NQ(i.e.. N(Q), NQO
(i.e.. NNQC(=0), and CONQ (i.e.. C(=0)N(Q), wherein Qis selected from
the group consisting of hydrogen and (C,-C6)al kyl. said (C -C,~)all,-~~1,
(C -C,)cycloal kyl or (C -C6)al kenvl noiey in said groups being optionally
substrtuted vvrth up to three (preferably zero to two) substrtuents 10

o M. o o o, e




C)alkyl-NH. di-(C -C )alkyl-1""-, hydrazino. azido, ureido, am dino
guani di no, (C, -G )alkoxv, (C -C)alkyl-S, (C-C )alkyl-SO and 04 FEB 2003
(C -C)alkyl-SG -, and said aryl, or aronmatic or non-aromatic heterocyclic
noi eri ~ of seddo/ggoeups being optionally substituted Wth up tect/isvee12ss
(preferably zero to tvvo) substituents 12~ independently selected fromthe -
group consisting of halo, hydroxy, (C -C4)allyl, halo (C -C,)al hyl,

(C, -C,)al koxy, halo (C, -C4)al koxy, (C,-C,)alkyl-CO, phenyl, benzyl, -CHO
cyano, (C,-C,)alkyI-CO, NHS- CO X i (C C)al kvl - ,

di (C -C, aIkyI) -, (C, - C) ICOOPRKy| - NH- CO-, hydr azi no,
azi do. ureido, Z' and Z
are each |ndepend '}a?ese %Ig@g%?%vﬁn %h%q?p&lgbgggr@r%tlll%%éo¥oréu&r ogen,
hal o, (C -C )allyl, halo (C, C)allyl, (C C, )aI Roxy, (C C ) al kyIsquonyI

(C -C lal kyl-CO, carboxy, (C-C) IkyI 3000 ~afi nA NH, CO-,
. , phen | and naphthyl. Thi s
pr epar jhg conpounds of the formul a

(C-Clallyl-CONH. (C-C, )alkyl-

invention also relates to procesgse

(I') defined as above which congr oup i ng conpounds of formnul ae 0
4 FEB2003, Z1/ L.RNA (MI) VIII%{l H2N and wherein R, A and
Z' to Z are defined as above, and-k is™f 0 gi & the conpound of formul a
RANZ Zs Z2 ~ ~ NH Z4 NO2 (b) reduci ng the conmpound of forrmula (IX) to

t he conpdundrafsalt dermof. avie@inR-A N Z' Zs Z2 ~ ~ N H Z4 ~NH2 by either
reducti on or hydr ogenation; and (c) subj t| ng the resulting conmpound of
formula (X) RS ﬁ%?ﬂnﬁ%z@f"e‘ﬁf’kﬁ? ﬁﬁf‘?lﬁﬁl"l éln}"é’q%yéoﬁgo nePiefclqadhul a

N7 za 7o o CRup BRI '%Bﬁﬁﬁ%éf Tl SRRkl Tl

whi ch i s usef ul panikllheaakeade - ARNG kAOLEEI 0P CASRE unkSliradéd Rl Rk ﬁ@xﬁm@und
of formula (1) V\/nerel n Ris selected fromthe group consisting OP

-C") cycl oal kyl ,subgautes] 6Yii vy ¢¢ dlrek phbstit@asGngeperidsndy salekigd fnord the 8T°UP
C 6)fet racvcl voal erein r r Iy saturated,
f uclgl y S«l:l{) ur at eSS Q’@m%"‘géﬁ%&t@cﬁﬁ%y Kt 6&-%&59&1%-" ubst i tuted with

up to three substituents independently selected fromthe group consisting
of hal o, hydroxv, (C,-C5)alkvl and (C -C, )cvcloalkvl; Ais attached to the
car bon at omAofs dRavtietiho wtel aalbdR dtsmatf tFaeithdvitich Rhe anadhedge theatiaogaf atdmlbft he

pi peridine ring, and. sel ected fromthe group consisting C, )al kyl,
mono-, di, or tif PIRETGNE BRZ.@Enfsele 9%65 I?T(Oe! thegyeﬂ&@w}snngef @s&gﬁh&%mom-

phenyl - (C, - CS) afikyl o i-Bb +( Ca'ﬁg)tag\m, '@)Qierﬂ?“(@g@,ﬁm# ﬁh&{x‘??ﬁgbgﬁml

conprising four to Fen vt erei n one t
i ndepentient | ~~ sl mdtz&dmﬁtﬁ@m hei- mbﬁatnomt,erc&mdhcsacbrﬂpxﬁhﬁmy&mrmmi ring atbms

phenyl - (C, -CS)aikyl . aryl, or aromatic or non-aromatic ~ heterocycglic
bei ng opt i onal I'"herejg gae rq foup gng alqmearg jndegendendy ssﬁa@ﬂlffqré Agigroatoms (i.e.,
0. S and N), and

said phenyl moiety in phenyl~(C,-C)alkvl. aryl, or aromatic or non-aromatic
heterocyclic being optionally substituted with up to three substituents
20 independently selected from the group consisting of halo. hydroxy, (C,-C,)alkyl,
halo (C,-C,)alkyl, (C,-C,)alkoxy, halo (C,-C,)alkoxy, (C,-C,)alkyl-CO-. phenyl,
benzyl. -CHO, cyano. (C,-C,)alkyl-CO-. NH,-CO-, NH.-CH.-, amino, (C,-
Cpalkyl-NH-, di((C,-C/)alkyl)-N-. (C,-C,)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-,

hvdrazino. azido. ureido. amidino, guanidino, oxo and =N-OH:

19
oy

Y is selected from the group consisting of hydrogen, halo, amino, mercapto, (C,-

C,,)alkyl-M-, (C;-C,)cycloalkyl-M-, (C.-Cy)alkenyl-M-. aryl-M-. aromatic or non-



i ndependently selected fromthe group consisting of halo, hvdroxy,

(C -C)alkyl, halo (C -C)all,~~I, (C-C)allox~~, halo (C -C, |al)dfEB 2003
(C-~-C,)al kyl-CO, phenyl, benz~~l. -CHO cyano, (C -C, )alkyl-CO, NH -CO,
?2~'"1-1=-CH wo@msnd, (C C)alkyl-NH. di((C-C)alkyl)-N, PCT/1B99/01239
(C-CHhall.-~~1-CONH, (C -C))alkyl -NH-g:O, 20 hydrazi ne, azido, ureido.
am di no. guanidine. oxo and =I~'"-CH and Z', ZZ, Z and Z are

i ndependent |y S@&rﬁ&ﬁ@dhétéﬂbﬂwlheMgr%l?] @gr@ ﬂwnm-of a}wxchrn@g@a, nBalafomatic
(C -C)alkyl, halo (C -C,)al (G -C)alkox~~. (C -C lalkylsulfonyl,

Kk
(C. C ) al kyl - COheteramisbisyC,- (:oaﬁm)vm k3i 2GQaRtic anina-ardiRtECieterocyclic moiety
(G -C)alkyl C -C)alk O, - NH henyl dna ht hv, Thi s
i nvention al S(();%}Jél“gtéguf?so“gﬂp =e S &Pen‘g%ﬁﬁ%%hﬁgfﬁcmf tj ur nt 3‘°|5_15E 8
2003 VO 00/ 08013, B PEHABAILAIZIOe R Mrarofs 7. RIS Bl e

useful mthe above processes for preparing a conhp ound

(Il whergin R lfﬁ)n$&leeg>ﬁo&§ consigarighel geoudertt Gasids 0. gy sﬁ s{ c@ wac¢ )b<yl
(C6-C, 6) bi cycl oal kyl, Co- C, ogtrl cvcl oal kvl and  t et racyc voal kyI
wherein said ghips- dﬂ@ QCH) (1. MR G, ard F Qélt%rcé(f‘@deQ))f\quem

t t ed t bstituted bstit t
ndependent |y SoRCCIERECGR HreSib e PE oot b Caiony. o
(C -C9al h~. ~l ;apdd & -y, O@I)&oe calikd & (6, @t}aﬁ\%eﬁxﬁo@cr{ he &Gad ResuAt om

of R~~ith which Ri's dttached to the ni uo~en’ atom of the piperidine ring.
and sel ect ed frbemgtdpaogzlbuwbsmmdsmmgpmcﬁ trée (Sefabily lzeromonwe) subistituents
tri-halo (C -C,)al h~ ) al kenyl . (C, -C~l.al kvnyl

pheny! -{&C, - Cs) m@wdeaﬂweleaﬁ@ f@%ﬁ%ﬁ gIOUB (CORSISLiAE @éﬁtﬂi% hyvétosy orpizc; €C-

conpri sing four t r four. toms a

i ndependent | y sci,vafei‘(:ﬁtilﬁ'I bg? %gg‘éa n@d}%‘ﬁ légg% e ﬁ‘?f‘ i & Lfaglde?ch
phenyl - { C, - CS) at kg|)alkaky,(C, T, aBiyMFaL (C-(RQJal RS @F MG, T Mk 8Ty, GhliC bei ng
optionally substituted wth up to three substituents i ndependently sel ected

fromthe gr oupsambrasrlsm n@mﬁmcmmn fomeex petefas;velis )namktyl of saisll groups being

(S5 G bt e R 65 G b€ )6 0 G t&ghe ",

C, ) al kyjs- NH, in@ &deﬁlo %1@&&& frbm m@%ro&; &@As@fing@% hvd:on (C-Copalkyl,

(C -C )al kyl - hydrazi no. azido, ureido, am di no. “guani di no"
=N-OH: and Z hzilb (CZCd}adid.l,Z(C &t galkorde prated €01 Cy)aleixe c (@ eC paiky !t ©@-, phenpl,

(850 ol Rony, e &S HPeymehes Ghytosfed-Cos. i 8Tl bminp, (C

R

Det ai | ed Descr hydraziiio, (zledrohereidmvemidm gubeidirey, oo ah8 ¥N-OHasndised herei n,
nmeans a straight or branched saturated nonoval ent hydrocarbon radi cal
includi?dg, but not linmited to. methyl, ethyl. propyl, |sopropyl n- butyl ,

sec- butyl, Zt’eQ b yandafd)?%%q?%éhr grgdeg x{b%n{hermdcctcc}/(it?? LE tgr?up c?%sust}%q hgr ein,

means a saturat’ed carboc i nclu

cycl opropyl . cyydregsn~l hal6,y clOhexlkyl, CYidioheqr yd:a)anwpl oas L@ halkc! omynvl .
cvcl odecvl and the like. The term"C<-C9 al kenyl ring", as ‘Used her ei n.
means a car boc§ghlkglseonyd A(C, 1@ ablaxliGlor, sarbbengiC, dh@alidt®DO-, oo, iNEIQQH, ng,

cvel ooctenyl Gy Ao Gl GaafiahSP AT ARty A6E PaRRY of m * al kenyl " -

as usedsherein. neans a hydrocarbon radical having at |east one double bond
including, but not limted to, ethenyl, propenyl, |-butenyl, 2 butenvl and
the like. 1 ~ Thahieimehabkyayol telawas toigrdcdssseifty, preparfig aohipdumizaohake
radi cal havi ng at | east one triple bond including. but not limted to,
et hynyh pr dormmyla (1 Qe%@ﬁ%ﬁbovez“gwb\ﬁﬁmpna% the i ke. The term "al koxv'', as

used herei Qa) ngou%ﬁnggogp&ﬂﬁ)élof%r%wae\AMer ein "allyl" is



defi ned above. 20 The ternt"halo", as used herein, refers to F. d. Br or
|, preferably For . The term "aryl'', as used herein. means a 04FEB 2003
monocyclic or bicyclic aromatic carbocyclic ring systemof 6-11 carbon
atoms including, but not limted to) phenyl, naphthyl. indanyl,
(1, 2.3.4)-tetrahvdronapht hyl, indenyl, isoindenyl and the Like. The term
"aromatic or non-aromatic heterocyclic" of "heterocyclic", as used ?5
herei n, unless otherw se indicated. inclddes aromatic and non-aronmatic
het er ocyclic groups having four to ten atons conprising one to four
het er oat ons each selected fromO0, S and N. Such heterocyclic groups include
t hose having a fused benzene ring optionally substi{uted Wth an oxo
moi ety. Exanpl es of the aromatic and nonaronmatic héterocyclic are
azetidinyl, furyl, thienyl, pyrrolyl, pyrroldinyl, joxazolyl, 30
i sooxazol yl, thiazolyl, isothiazolyl, imdaz0lyh azolyl, triazolyl,
furazanyl, tetrazol~~l, pyra tRllnvI pyri dy peridyl (or
pi peridinyl), piperidino, oxazi I)A (WM)OOIQ?! “O>§d. E 8 2003
PCT/ 1 B99/ 01239 nor phol i nyl , rphorino. thiardrpholjno, thiazinyl,
Byrid?zinyli pyrigidin¥ zﬁby{azinyl,tp!peﬁagiryl: aiPe{aZ|no tnaz:nvl.
enzof uranyl, isobenzo n 1 benzot hi env i ndql . i,Soi n
benzoxazol yl , benz%?ﬂ?ﬁ%b?f%?ziﬁﬁgéﬁ?gﬁggﬁgﬁ??%ﬁdﬂggﬂgpa°5h?8 mpound
i sochr omanyl ,ofdarmmial yl . i soquinolyl, cinnolinyl. 5 phthala2|nyl,
qui nazolinyl and qtunoxalinyl. Preferred hete clics are four to six
menber ed heterocyclic conprising one to two heteroatons. Exanples of the
four to six nmenbered heterocyclic include ptperidvl. piperidino,
pi perazi nyl, piperazino. 10 The term4 bi - or tetra-cyclic ring" neans
hydrocarbon cyclic groups of 6 to 1¢ itons, having tu~o to four
ri ngs therein including but not 0, decahydronapht hal ene,
bi c~~cl o(" 'L )heptane bi oy g Pﬁﬁctan@%)blcyc!o[3.3:1)npnane,
adamant i ne_and trlcvclo[ ". 1. OrblYecdgne. 1 ~ The definition ""Ais
attached to the carbon atontof R wt} ich Ris attached to the nitrogen
atom of the piperidine rlng nmeans €he ch&ai cal fornmul ation described with
the foll owi ng che al wherei n the rese 1 The
torm trobting | a8 ascouiibdls ey o B b ot SRR Tarun B
inhibiting 20 the progress of, or preventing ﬁheAdlsorder or condition to
whi ch such term applies, or one or nore synptgns of such di sorder or
condition. The ternt"treatnent as used herfeinNrefers to the act of
treating, as ‘'treating ' is deflnedzlnneg at el’'y above. A preferred group
of conpounds of the present inventio | u conmpounds 2~ of formula (I)
wherein Ris selected fromthe grgup |s%hng of éC C') cycl oal kyl and
(G -C')cycl oal kenyl, said gr oupsZbe aII~~ ubstituted with up to
three substituents independently 0 A E B ?003 WO 00/08013 9 PCT/1B99/ 0O
1239 sel ected fromthe group consistng @f Qalo. hydroxy, (C, -GCs)alkyl and
(C3 C )cycloal kyl; nore preferably Ris sel'ected fromthe group consisting
of (C;-C")cycl oal Kyleithgraedgcanas hydipgesatian; andono-, di- or tri-halo
(C3-C")cycl oal kyl . cfmnosubjegﬁn'g 1Y rebliiim B odrd %r%QMQtha'bEﬁfiﬁidazo[@fb@natton
preferably R.i - and nore preferably Ris

(C, - C9)cyc|oé?ﬁygge°°mpﬂfgfﬁgpgﬁa toup of conpounds of the present

i nvent i on0i ncl udesThistnyeotiondesolr@ates tdf avintatraed{ate) compeured of fodmils att ached to t he
carbon atomof Rv,~ith which Ris attached tg_tfie nitrogen atom of the
ptperidine ring. and selected tomthe group consisting of (C -C, )al k~~I,
nono-, dior tri-halo (C -C, )alkyl, (C -Cs) nyl, (C--C5)al kbnyl, aryl,

and aromatic or nonaromatic heterocy | ic conpriysing four to six ring atons
wherein one to two ring atons 1 ~ are imgfe ntly selected from

het eroatons, and aryl, or aromatic op=aQn-ajomatic heterocyclic being
optionally substituted with up t% @ it uelid i ndependently sel ected
fromhalo, (C-C )alkvl , halo ( yl, (C, -Cd)al koxy, -CHO, cyano,
(CClallyl-CO, I~TH:-CO, NH,-CH -7 axino. (C, -C, )alhyl- :

di ((C-C)alkyl}-N, (C, - C ) al kyl - CifhtLNghd (C -CA)alkyl-NHCO; 20 nore
preferable Ais attached to the carbon atomof Rwith which Ris attached
to the




nitrogen atomof the piperidine ring, and selected fromthe gTOUp
consisting of (C C )alkyl, (C -CS)alkenyl, aryl selected fromthe Qddﬁ@zmu
cohsi sting of phcnyl and naphthyl, and aromatic-heterocyclic selected from
the group cwedolshag of furyl, thienyl, pvrrolyl, oxazolyl, pevOB®Z013y! ,
thiazolyl, isothiazolyl. imdazolyl, pyragolyl, triazolyl, '_'s furazanyl,
tetrazolyl, pyranyl, thiinyl, pvridyl, oxazinyl, thiazinyl, pyridazinyl,
pvrinidinyl

DUy W BNEIZLAN 08 LR SRR, BB epdior SRl ©
sel ected frqil) wheregr oup consi sting of halo, (C -C )aIkyI halo (C, -C,)al kyl
and (C -C, )al koxy; nore preferably Ais attached t he carbon atom of R

with which R isssdlesied fom ths efpélpsmﬁisnnsgb‘n(catcor}\cmloaelh\é b pErdliryedoalg, and

| ected f Ik d | K I
phenyl and- naphi gt RS (et AR 555, oS R
preferabky Ais aaﬁaﬁphaﬂxa@dt f}abcasramﬁzeat emfefly metuinazwlﬁa Rrd SpAbhashed

to the mtrogen atom of the piperidine ring, and is selected fromthe “‘group
consi sting of nettsytutaineithhpnipl throk prbsﬁmenwdn@pemﬁrndi setepduincts thé grdwep

present invention includes conpound ormul a (I ere ~' is selected
fromthe group EYHLUEEP Ealé’fhm‘dééng thanda(%%ogcy\g@ﬁléa to,
(C Colalkyl-M, (C-C,)cvcloal kyl-M. (C, - CG)aIkenyI , aryl-M, aromatic

or non aromatic heterocyclic-M. aryI (C -CS)al kyl - M, and aromatic or

non- ar omat i ¢a {0aRhed @Cheehrbén alom E5RaAMKY Wwhivh R &adudct@rdczmé £it@ken atom of
non-aromatic heterocyclic noiety of said groups conprising four to six ring

at ons wher ei n othe prreriding rrnign gndasedersedafremi thelgnoem demdtwsvé K cﬁédlkw @mano-,

S0, 50, 00, N (CTReRyar ) (COERATR KCen =Wt FRene(G St (

- C, ~cycl oal kyl %’anﬁgaro 2! @BYJarPREEL Her@bey ﬂk‘éo%gnt psf 'tager#,gngama“v

substituted uzth up to three substituents irdepen sel ect omthe
group consi sti nghaf:mhmlcmo fdwy dingatoms atrﬂ.‘lmdl:pcxﬁcﬁmlC,sélactéd(irbml\]ltd{eroatoms and

di (C, -C~)al kyl - h drazi no,  azido, ureido, am dino, guanidino.

(C - Ca)al kyl - S- sau% @ CIUA)ranepl Hsahe%x}c(%@s)aév} afBiy| QTSEIOMatS o BeR-aTORAJC,

t
optonaiTy substeraradewhE (i Fbsfhlea ShuohE, S CHR% e§‘b??‘a’?h9&she
group consi sti ngdedenbaitio, setb)éfkrdcﬁ@m th€grdup) ahkivting S0, (Hvdréxy) aCkgl)alkyl,
(C -C )al koxy, (CC)all: henyl , benz~.~l, anino, alﬁ\ 4) al kyI
(G2 C ) al k1 el sty a(pknh%@whalown IO to SO o el ! M
hyd d d bl
Vs el ect od 1SR oGy RSO, NP MBS Fam e L@éﬁg‘;’,‘t o,y

(C -C o)al kyl - Mg, 3&1@@)&@ IL?'\i/kaKWI)-M-, (@Cc-)@@mbamml Mé JalkleH co-

(C -C)HhalkylNH{(C -C )alk C C)alkvl N-((C )al kyl } -

aryl - M30 ar omathysiraznon azide, ondtiooarmduwr ecgmclhn@dvloanéﬁw O%K:and:S) al kyl , and
aromatic or non-aromati c heterocyclic-(C, -CS)al kvl-M, said an~l noi en- of

sai d groups bei ng selected fromthe 30 group consi sti ng of phenyl and

napht h—~l, gai g g ORIz CrolinddRErdenA ol ccrel & o A5 Blok Sk efh doglerd]’ OUPS
bei ng sel ecte f'romthe grd%%(aconm g?sfengteof azet | gllo g %H%l 4 %erg E B

2003 WO 00/ 080Ih’ild3Q'U,4C‘B%a/1,0hh102(Ia @yalkol. i(Qi-ayklkokhi &hy(t,)alpyllsuldqdvl (C,-
pi peridyl, piperidino, norpholi (é mor phori no, pynmd razin
(N

pyr i da2| nyI az(FAt)?lm ln@@ PPl il Hi-frylalkodiGRe azaFTHW aﬁdcpm éﬂﬁm&@#&ﬂ é@ Mis
I f t | bond. 0, S, SO, SO, CO
N1 OO NG ( C R LS P B U, PR () eyl vat ky |

and (C2- 06) al kenyl noiety of said groups being opti onal | ~~ substituted with
up to three substituents independently selected fromthe group consisting
of hal o, hvdroxy, Tamiinentpcalscaylatek yo ankpsrmdiliae, co@ppandgf foxmulzhvdr azi no,

azi do, ureido. am dno, guanidino, (C-C)alkyl-S. (C-C/)alkyl-SO and (C
~-C, jalhyl-S0,-. and 10 said an~l, or aromauc or non-aromatic heterocyclic
noi ety of said groups being optionall~~ substituted v~zth up to three
substituents selected fromthe group consisting of hal o, hvaroxy, (C

-Ca)al kvl, halo (C -C )alkyl, (C -C, )al koxy, (C, -C4)alkyl-CO, phenyl.
benzyl. amno, (C -C )alkb5~1-?v' H, di((C -C-)alkyl)-N,

(C -C)Hhalkyl-CONH, NH -CO, (C -C )alkvl-NHCO. hvdrazino. azido,

urei do, am dino, guanidino, oxo 1 ~ and =NOH, nore preferably Y is sel ected
fromthe group consisting of hydrogen. am no, (C, C6)al kyl-M, piperidyl.

pi peridi no and pi perazinyl, Mis selected fromgroup consisting of a

coval ent bond. O SO, CO NH, CONH and NHCO, said al kyl noien~ of C, -C6
all.~~l-M being optionally substituted with up to three 20 substituents

| ndependent I 'y sel ect ed from t he group con5| stl ng of am no and guanl di no,

o o " o



of formula (1) wherein 30 2, Z'. Z' and Z' are independently sel eg]tngg mz’n
the group consisting of hydrogen and hal o; 04FEB2003- WO 001 0801 -
PCT/1B991 O 239 nore preferably Z' and Z2 are independently selected from

t he group wenslgdibng of hydrogen and hal o; and Z' and Z ar epbotkpsshytisogen:
-nore preferably zZ', Z'', Z' and Z are gll hydrogen: and nore preferably Z' =
Z'. Z and Z are all hydrogen. A preferred group of the conpounds of the
present invention includes the conpound of gamyrula (1), wherein Ris
selected fromthe group consisting of (C -C")cycloal kyl and (C,

C')cycl oal kenyl , said groups being opti @M— substituted ~~ith up to

three 10 substituents independently sel ected/ fromthe group consisting of
hal o, hydroxy, (C -CS)all.~~l and c Z loall.-yl: Ais attached to the
carbon atomof Rwith which Ris atts hed’toth ni troeen atom of the

pi peridine ring, and selectedgfz gNbup cdh isting of (C -C )alkyl, 1
~ nono-, di- or tri-halo (C )a (C CS) al kenyl, (C, - CS)aIkynyh
aryl, and aromatic or non-aromati her@_r‘ocycllc conprising four to six ring
atons wherein one to two ri ng at ar¥'2 ndependently selected from

het er oat ons [0 omatic. heter ocy cI i ¢ bein

optional | y @ﬁgﬁ ﬁ%fé%ﬂ\maf) n%%uoriearp r&gisﬁgg f Rrﬁ%afﬂnsai‘f‘?d%% ﬁlf "ggl ected
from hal o, (I(»@her@)nw hyl . halo (C 20 Qalkyl, (C-C)al kox~~. CHO cyano.
(C -Oalkyi-CO, NH -CO. NH,-CHz-, am no, (C Oallw-NH,

di ((C, -C, IRalsl selcc%«t@ frioin- the( group:)mnkxyunm I‘&EI- Canchcla@liGhak C; Qlawbvammw is

(G G oxal kyl - s CeRSeRpioT s 1GHh-CwrebireNGa i aripreinn Sek ATows, 24 ot |
or non- aro”at#;&x?l‘?xt esragf%ga CglM ’Saﬁﬁ%{}fd(sau D aldeylidie Aad 80 c{jﬁ%bﬁl prnon

aromatic heterocyclic aromatl ¢ or non-ar

het erocyclic mem;edoimsaxpdogmap@bmnms fridegendently tselegied fromaheatodsd
wherein one to two ring atons are |ndefendently sel ected from het er oat ons,

Mis 30 sel ecédisHRgai rplodiydrans{arFomikdfang (Eotralcerlpalbplid, 0, S, SO SOz.
CO, NH, N((C, -Co6)al kyl). CONH and NHCO, 0 4 FEB 2003 W 00108013 I3
PCT/ 1899/ 01?39 said (C -C o)al kyl, (C -C )cycloal kyl and (C, -C6)al kenyl

MDi et y0of S shBRQURSHOGiBEN RBHOORAR WIHSWASH Rt Y laas N D Pnti@ebhESf of
substituents independently selected fromthe group consisting of halo.

hvdr oxy, ami nidge p{reridide yimkkard- sei¢cteddrqnCiherabk yonshdting ondfﬁ,aﬁlb)ab:yl azange,
urei do, am di po, guanjd ( | - d
(C, -C )al kyl - OT%@ @Q&)é\h il ((:Cbg )@(Hﬁitéfc gﬂﬂlgd éﬁ%ﬁr?g ?P&“Q%cym i
nmoi et <~ of saj [ RlHatsF ts
i ndependent | ?%gsgﬁggpglgggf ger#?ggngd}ouﬂsteé%ﬁgﬁiH%BE%?’ E%‘}'Jc}? Stﬁ\%&%?)é%
(C -C,)al kyl , wherkin on€1o fouy aink ptomns 42 irﬁppmdkmk\yseléc(ﬁ;ﬂmml heréro@6ms, atdeny| .
benzyl amnoséé C)aIkI-NH}-] ST&CS alkl): , 10
(C -ClPal kyl phenyl mERR. ophéqt(CeCHalRyL Fy wrkare@ HehQ RADAFAAALS 2 do.
ureido, am d'ﬂ]e?cro@}’éﬂ@' %ﬂg o%ﬁgnﬁﬂd SUIOST-EQ_'C] with up to three substituents
independently selected from the group consisting of halo, hydroxy, (C,-Calkyl,
halo (C,-C))alkyl, (C,-C,)alkoxy, halo (C,-C,)alkoxy, (C,-C,)alkyl-CO-, phenyl,
benzyl, -CHO. cyano, (C,-C,)alkyl-CO-, NH.-CO-, NH,-CH,-, amino, (C,-
20 Coalkyl-NH-. di((C,-C,)alkyl)-N-. (C,-C)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-,

hydrazino. azido, ureido. amidino. guanidino. oxo and =N-OH: and

Z'.Z°, 7V and Z' are independently selected from the group consisting of hydrogen,

halo, (C,-C)alkyl, halo (C,-C,)alkyl. (C,-C,)alkoxy, (C,-C,)alkylsulfonyl, (C,-

25 C)alkyl-CO-. carboxy, (C,-C,)alky}-COO-, amino, NH,CO-, (C,-C,)alkyl-CO-
NH-, (C,-C,)alkvl-SO,-NH-, phenyl and naphthy!.



Z', Z=. Z= and Z' are independently selected fromthe group consisting of
hydrogen and hal 0. 15 wherein Mre preferred conmpounds of this invenfEm0s
are conpounds of formula (1) Ris selected fromthe group consisting o C
-C" )cycl oaMbo0sgiC; - C') cycl oal kenyl, nmono-, di- or tri-hal o K@J/1B99/01239
-C")cycl oal k~~I . mono-, di- or tri “hal o (IC, 20 C'")cycl oal kenyl: Ais
attached to the carbon atomof Rwith which Ris attached to the nitrogen
atom of the piperidine ring, and selected fromthe group consisting of

(C -C )alkyl, (CzCS)al kenyl ,naryl . sel &6 nd from.the group consisting of
phenyl and naphthyl, and ar d {tﬂ AL&%@%& fromthe group
consi sting of furyﬂh,e fefth ©Rity 1 PY ﬁ@ﬂhere&x%éﬁnﬂa straR8X 8% Ar¥dohed Qhﬁfﬂ{ad" 1
i sot hi azol ~~I . i m dazolyl, pyrazo yl) triazolyl, furazanyl. tetrazo
pyranyl , th|mnydvalepyhvdiyd:a,rbmxmimyImclmdlng,zbmWQt luitedlaz.i mythyl, @yhvi. nprdpﬂyl

pvra2|nyl and r|a2|ng aid aryl or aromatic heterocyclic being optlonally
substi t uted W’RTPP‘&W vk ﬁ?“ebu‘é’hb@"t butybardsthe hi§&pendent iy sel ected 30 from

Cyalkoxy: 0 4 HIE EmoRoal o R el Wieabolbu D st PR i o
fromthe gr QH&u@@ﬂSlbﬁf- i@ lfi’rfmtB&’dtbOQ.Q'@Lo h%wp, ca@IbBanQK'\'/flaﬂéx@d cycloheptyl,

(C C o)al kyl -Mm. ?C‘ C,)cycl oal kyl - M al kenyl -

(C -C )aI kyIC—\NGIOWICC®19ra1nkylcycllvﬁeC\ij1Q@wak)“-al kyI N-((C C )al kyl)-M,
aryl-M. aromatic non, c .hetero l.i c-.M -(C -CS) al ky

and ar OITB.tI c or n eé?%‘?m F? e&?’o’é‘%l i%- "f%ghGSS‘Bi WP“%//F géQFC§§r’§ﬁlcﬁbl ety
of sal 418" O4pRinBehnaSCloRet B6LtfE WBnliN iR sﬁnﬂo%tmae@fzop%@%grg

napht hyl', said aronatic or non-aronmatic héeterocyclic nolen~ of 'S groups
bei ng sel ecteedlohéxenyll belgheptenyk ondosdienyy, cgtlo&mﬁémd; twllodet ety ahd the like.

pyrrolidinyl, thlenyl pyrldyl pi peridyl, piperidino, 10 nor phol i nyl .
ot phori no. pyr i ml8E Agm p@lhmlnyqs ussgzrhetparzlrnyms ahveragerbpn, ra@yalrhﬂvm aiy| .

Coval ont boltie! e SRR BOGH M. ot 38 T R o2 ebytS AR i e P o

(C, -C, o) al kyguren{1Gnd Ghe BC! oaI kyl and (C~-C6)al kenyl noiey of said groups 1
~ being optionally substitut ed_vm' th up to three substituents independently
sel ected>from t heThe sarm cadkgiwdt.iasgused hiazelim, meardr oy drogatbop radical having at

C, -Ca) al kyl, - NH- di (C, C drazi no, azi do. ureld
éuanl dl) no, y s H(L“yf"m%‘3 ‘?@”&,&)%‘l ¢ higgitedy foy C(L‘E‘YHVMESP@ %&“mygr?d sai d
aryl, or ar(gg%g,pmgr ¥ aromati c heterocyclic noiet,~ of said groups being
20 optlonally "substituted with up to three substituents selected from the
?23 oug )COPEI sti ng Ohe tcar:n(gallldmyégr mxuﬁ:d M?‘ﬂbﬁnﬁms:mﬁ@maﬂr?‘é(@cz’)an: Elldlyl s~1

al koxy al kyl - . phenyl, benzyl, am no, - al kyl -
di ((C, - C)aIde}‘P 2(C C)alkyl-CONH. NH -CO, (C -C )alkyl-NHCO,
hvdr azi azi do, e [ n 0, ' ¢hZ- are
i ndepengent ly sel yg{{% f%l?ﬁ t%edggdr%%% %)cgésrlgg ) éPg%’}ﬁI ogéanb%aﬁg) ha and
Z' and Z' are bot Thhyamogenl”, As niéd hpreai. encaad aghwmcocfhct bxebchElgi)aﬂ’cbﬁxanc
conmpounds of this_ invention are those 30 conpounds of fornula (1) wherein
0 4 F E s z6&%0sNclis 00088Em30ot 6-1pcarparpaiory ipslodrg, dup apt Bmitedyiel preniyl @ A

i ttached th ~af R th

atom of t ne prperaiRe e Ak BB b otk St RBe Bbng of O
(C-C)all -~~1 amgk tefm-Gromitkesyhon-RagAx%E h@fedomnbt Bvl“hetafmb&clfeelé%s%e from
the group consisting of hydrogen, anmino, (C -C6yalhyl-M, piperidyl,

pi peri d?ho hm;tmpluplesa.@thny%se Mdlsatsdalladméct ﬁnommmra@nmm-Mncnl@mbcyahc
co~~al ent bond, 8 CA ~TH and NHCO _sai d al kyl noi en-_of

(C -0p)al kygrqws %Y‘H% f?)‘ﬁt ool J19mS COEPFISIRE RPN fptaphqt%foetﬁfnéeeagwglmeéent s
i ndependent d

| ndependent g, G gﬁplgpe;ﬁ%a&%cww %m&]ﬁ&a &%s@ka@ﬁ%ggxﬁg%e&{l? ring | __
substi t ut edowxdriallupsubﬂxtmhﬂ ewith Udns bk URbies. | rm@wése@ﬁfl the @@:h@@é eﬂdfmm
(C,-Oalkvl; and Z', Z-. Z and Z' are all hydrogen. 1 ~ Particularl’
preferred gewmatpfhetarecyche e rﬂ@e%ﬂﬂﬂo@ﬁd!; bienyhi Byllr@ﬂvbnlvmdmwesﬂxgndvbd t he

B- d d f, f I wh R
(e O 0af oy BRRRERY . el s GBI, rRatoli oy el o Ry hAFAAEHY R i s
attached t Orelrfa8o1 9e801, %ﬁmlOfpyhBﬂ Rhieial Ay G pigeBlidNY pfdratt S bxhsiapl, t he

group consisting o

—+
H




20 phenyl; Y is selected fromthe group consisting of amo.

(C -C6)al kyl -NH, am no-(C, C6)al kyl -O, am no-(C, - C6) al kyl - CONH-, 04 FEnB 0
am no- (C, - C6) al kyl - SOz- and pi perazi nyl substituted by (C, -C) al kyI Ej
Z , Z' and X@aomoesaid hydrogen. 7S A group of preferred indi wmmlawmnm)unds
of this invention are selected fromthe grgup consisting of

N-met hyl -1 -[ 1- (I -phenvl cycl oheptyl)-4-pi peridinyl]-1H benzi m dazol -2 anore;
30 2-(4- met hymptieiiazi, nerorbhbride.( thiapftephdliayC| ohedtyll ) pyridakiper, i @iyfidindl, H
benzi m dazol e; 0 4 F E8 2003 WO 00] 08013 PCT/ 1B9910I ’>39 16 1-? 1-(

1- phen~~I cycl mﬁe@aw mpmapvéwidu RIPETERINg. Hihegmylni deredfaranyl. lsobenzoﬁxrany

geglézli gefjg\zll)f); eraf?’l %)nv xnéojlylph c%nc?o\fycll Oggnz%x;zolxl plb eroltlﬁlzlizrc]) vl; nlc_i|azolyl

1- phenyl cycl ohepiny; pi I p 1) nzi | e;
h-methyl -1 -[ 1-( haal st Ay dgﬁé"“g?ﬂﬁy)‘3°.c2”§fas§‘r. 3‘.5‘%{3*’” isgquholr 2 cHdRAg).

anore: 1-[5 1- ;(htﬁalqaﬁnmdy&;myxamingmy.ﬂ;c) qmpom%mwhll nyl]-1 H benzi m dazol - 2- am ne;
R- {1 -[ 1-( 1- pheng(l cvcl ohept){ -~-pi peridin~~l]-1 H benzi m dazol -2 10
yl Yacet ami de; 2 ( 4-Fretemrpd iciRrpears lﬁbjme fpur o six memberas hejarespelio ermprising one

. pﬁeﬁ;rg;éﬁgﬁﬁb‘u B%I g 20%{3%:02% ie]Of fﬂﬁw%nﬁ%&Fﬁ"dglfgll%erfdJ’eier?cvfhi)rlgﬁ%eone:

1 ~ .~ - met hydipekidyl. inﬁerﬂdqﬂ@tﬁ]idérﬁziﬁlloﬁ?efaﬂm. r-piperidinvi}-1 o
H benzi m dazol - 2-am ne; 4- phenyl cycl ohepyl )-4-piperidinvl ]-1

H benzi m dazol -2-yl }-1 piperi d| necar boxi m dam de; 4- { 1-[ 1-(

1- met hyl ¢ycl oocn-1 idnvl]-1 H benzim, dazol - 2- -
pi per a)z/i ﬁécar boxi m)%anHEe‘% bl n"Ftﬁ scvelic rmrzv1 means hvgrocarb%)n cyclic groups of 6

| -[1-(1-phenyb agc cycF%ﬁA %aragxﬁemodionm 4 tiﬁ%ﬁ fazahs %d'noguﬁ,ﬁzgha}m de;

2-({ 1-[1-(I-pheny epn~1) -"- 4- pi pendi ny "hénzi mdazol

et hanam ne; 3Jefahyydionapithélehephenyl cyrl olb{aml’rl]hcpﬂaxm peri di Bjeviiofs. 2 joctane,
benzi m dazol -2 yl } _sul fonyl)-1-propanam n

1-[1-(1- phenﬂ%/ylﬂ[oedﬂmr@;waq@m@m.ah«muillq bedA fiderspol - 2- ani ne;
2-amno-1~- { | -( 1-( 1-phenylcycloocrvl )-~-piperidiny 1]-1 H

benzi m dazol - 2

15 The definition “A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of the piperidine ring” means the chemical formulation

described with the following chemical formula wherein the circle represents R.

N ;:
(°

The term “wreating”, as used herein. refers to reversing. alleviaung, inhibiting
20  the progress of, or preventing the disorder or condition to which such term applies, or

one or more symptoms of such disorder or condition. The term “weatment” as used

herein refers to the act of weating. as “treating” 1s defined immediately above.

A preferred group of compounds of the present invention includes compounds

9
W

of formula (1) wherein
R is selected from the group consisting of (C,-C,,)cycloalkyl and (C;-C,,)cycloalkenyl,

said groups being optionally substituted with up to three substituents independently



yl } acetamde; and (2 S 1-2-amino-.~'- { 1-[ 1-( 1-phenylcycl ohepryl
)-4-piperidinyl]-1 H 30 benzi m dazol - 2 yl } propananm de or a salt thgyeeh.o 7&”
0 4 FE B 2003 WO 00/08013 17 PCT/1 B 99/01239 . A group of nore preferre

i ndi vi dual eahpgefls of this invention are sel ect ed from the rgrrompo/ 01239
consi sting of 2-(4-nethyl piperazino)-I-[ I -(

1- phenyl cycl oheptyl) - 4- pl peri di nyl) - 1H benzuni dazole; | -[ 1-( |

- phenyl cvcl osqedtéd - frofti P@Ei oy Lodsisng 0@NZ hitb daR@koxe; &G, r&yalRy iaghyt! - [
1- ( 1- met hyl cycl ooctyl )-4-piperidinyl)-1 H benzim dazol - 2- ani ne;

' ' -am no-. ~&f)cgelpalkyl- phenvl cvcl ohepn~l) - ~- pi peri di nyI ] - 1H benzi m dazol -

| d | | oh - = idinyl)-1H
)t;en}2| ﬁlcgggg‘: "’eﬁ’r?Pre}fe%?if‘)k s %e}‘i%?ﬁaéﬁrﬁe‘gmfg(&}fg consising 29 G €, Jeyeloalioh %C;-
1-11-(1- phenl I O REGALYTI | gi- . .
yl } sul f on~~| %t “pr o:)ugér?\é{?/nr)rllcéréo a(%ll %E%WOY@ Cl’HC BitkTl BRAGL. ai- or wi-halo (©

| -[1- (1- pheng| dowelcadicdnyl;) - 4- pi peri di nyl | - 1H benzi m dazol -2 | ~ yl }
acetam de, or a salt thereof This invention also relates to a
phar maceut i calorepigfsablyifois Godrio e¥doallndatifent of a disorder or condition

medi ated by ORL | dogenous |igands in a mamal

i ncluding a mmefcﬁﬁ g%lségegd)ﬁ(g%lgal 'ﬂg a mammal including a human, which
20 conprises an effective anount of the conpound of formula (1), or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptabl e
carrier. Mre spechfpreferted graupicf compemdsaf theprtans irtvendorpinahudes eartpambs
conposition for the ﬁreat nment of a disorder or condition selected fromthe
group corsi sefifagneie (hvherdRat or y d| seases, infl armatl on-rel ated

hyper al gesi aa 1?%#9&1% 2 AR a(t ﬁﬂh%@?ﬂ f’\ na%%d?{o L?I: nm'ogc%g afd) eg§ur €

di sorders (i ensi on or en5|on erance 0 nar

anal gesi cs Sie Ipqﬂ:sadnm)er fht ned sdleaem@encﬂaem}oﬁ@&mtsluﬁo anat JEShIKSI, smqla ,af-
nmor phi ne, anxi et stress disorders, psychic trauma, schizophrenia,

Par ki nson' s &fi @eg@@ (GHendkyl, depFeosikanyl, (A Qn)@ll\m ardi @@%\@éothmpai ,

il n nv ion ful i r hroni ¢
epi | epsy and co “%sos use usas¢ foges cs_ (for.acute, chro

neur opat hi ¢ PEPAYS PEFERY Rl fotapn B “gagwtor%rto éwglrﬁlesafocfns
cnhancens. Ofe UWp@hdérﬁl’\ %&Eerdofrbﬂnﬂ&t%é@ﬁlsbﬁﬁdiaﬁ@ &remgmaue vr Hoabes Bstic

i nsi pi dus and pol vuria), hearing regulation, controlling sodiumion
excretion, heferdcyelie Bxﬁ@@gmm@llg@u%ﬁm@d mth up to three substituents independently
selected from halo, (C,-C,)alkyl, halo (C,-Cjalkyl, (C,-C/)alkoxy, -CHO, cyano, (C,-
C,alkyl-CO-, NH,-CO-, NH.-CH,-, amino. (C,-C,alkyl-NH-. di((C,-C,)alkyl}-N-,
(C,-C,)alkyl-CO-NH- and (C,-C,)alkyl-NH-CO-;
20  more preferably A is attached to the carbon atom of R with which R 1s attached to the
nitrogen atom of the piperidine ring, and selected from the group consisting of (C,-
C,alkyl, (C.-Cj)alkenyl, aryl selected from the group consisting of phenyl and
naphthyl, and aromatic-heterocyclic selected from the group consisting of furyl, thienyl,

pvrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl. imidazolyl, pyrazolyl, triazolyl,

to
th

furazanyl, tetrazolyl, pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl, pyridazinyl,
pyrimidinyl, pyrazinyl and triazinyl, said aryl or aromatic heterocyclic being optionally
substituted with up to three substituents independently selected from the group
consisting of halo, (C,-C,)alkyl, halo (C,-Calkyl and (C,-C,)alkoxy;

more preferably A is attached to the carbon atom of R with which R is attached to the
30 nitrogen atom of the piperidine ning, and is selected from the group consisting of (C,-

C,alkyl and (C,-C, )alkeny!, phenyl and naphthyl; and



PCT/1B99/01 Z39 aneliorating brain function, conprising an anount of a
‘conpound of fornmula (I), or a pharmaceutically acceptable salt therFQWEBQmB_
is effective in treating such disorder or condition in a mamal including a
human, and ayghgpspaseutically acceptabl e carrier. This inventpomgdsmo23s
relates to a nmethod of treating a disordejy or condition, or anesthetizing a-
mammal i ncluding a hunan, where the treatnent or anesthetization of which
can be effectgde gferd@blyl A iaiRehdi 1o @€ thrsoAkidhr o PRLIIE QHAH RVis hRache HROTR! |

i ncluding a human. conprising adm nistering to a manmal in need of such
treat nent an nefdgestatare efmtharmipaoidize coppenthds efledted frdma thd graup aonsisting of
phar maceuti cal | ~~ acceptable salt thereof. 10 More specifically, this

i nvention reP&ﬂé@aP%Panﬁgzhod for treating a disorder or condition in a
mammal i ncluding a human, where the disorder or condition is selected from
t he group consisting of infiammatow di seases. inflammtion-rel ated

hyperal gesi a, eati Agpréfesre @ejup(of cOmpoliisFeisd présent HivieBfibrincPidROdoRpeERddr €
di sorders (i.e., hypertension or hyPotension), tolerance to narcotic

anal gesi cs sotformslarbrwyhérmie. dependence on 1 ~ narcotic anal gesics such as

nmor phi ne. anyj et<-~, stress disorders, psychic traung, schizophrenia,

Par ki nson' s di SeSfigsted Horehe HaPP oBsIAINE PRETGRER: Bilg; S mEEABAL (G
epi | epsy and-camuilysi Ops.c 9Ly ~jRgSt et 7 LM |\ 4_N W Tan,
o For Al 1 ovi a1 Col el Al BB (CEIC R AR P M. Rttt R
produci ng a aewatpr aereddyvite-Bf [ egtl-(ErDadlkyIng- analdgessfiatic Ot I fdr-hardehatat er
bal ance (e.g.. in diabetes 20 insipidus and polyuria), hearing regulation.
control lithg baepeyalicdf dxilletiMm seid amemiatigrert hergaiormatia fagroeydis meicy redmmal

including a human. conprising.administering to.sai.d manmal an. effective
amount of a CAMSBURG SPABFIRACE (1) 0rig BAar MIER G| oy 4 S 267 T8
thereof and giphansmEewitGal FYmarGeRLRR e Mt skigked 3%:@@9@@ tBxid Iegge&pgng

processes of this invention for preparing a conpound of Tormula 6
preferred arevilroseorpl 6 8s8@sSQoMEH. iINHNE(CrrColathy ), &ONH ed NHPOi ng reacti on
is carried out, i he presence o ase in_a reaction inert solvent at a
tenperantre $4f fcﬂ'ééllo}%ll‘g‘@ ?Cﬁ‘&cﬂcr}'ﬁiﬂ’rﬁiygﬁ'ﬂit(ét’f;s)élkﬁﬁy It W@‘C%Pfﬁ%dté’éﬁ‘é@r B%ipg e of
t he reagti on_ i r : Q ' ' :

Feduct; an 1 gy Subsifutd W16 FrEP st Ber B Dkl Mo he
reaction i negrous adonsiRtingit ofa hbleniedadit earhinol RE G atiey 1 INIBM dECOMA, RlpEMN ur e
to the refl ux 04 F EB 2003 W) 00!08013 19 PCT/1B99/01 239 tenperature
of the reactmsRzRKBGI0, 17T, ragpAmOS ZhanidiBon tarS,)alkitSt HE 1 1iwepllsyetat resh i s
carried out j4n rese of a metal catalyst at a tenperature in the
range fron1dkgéi%gagsﬁidggghydrogen atnmosphere in a reaction inert solvent
for from 0. saldaA8 BpUrSma@Ner indnHréRatic hetekRNENMHGER! 6f fs@id Btdups being
carried out with a coupling reagent selected fromthe group consisting of
car boxylR0c aaptigsallyarsuhsiituigd bekd| substiviedss, independently dsaletesi Fomnshe dmeyp

al kvl carbonyl halides,, ary ar bonyl ~halides. aryl alkyl car | _halides,
het er oar <~1 Q?&?lﬁlbrﬁeylol?chage’i h%&oﬁ‘ar B%'ﬁcd?lghﬁ ﬁ%s{a&%ﬁgﬂer{&hé}lzg%3’ aed' .
cvanani de and kb | pRirt NOBREIR! Sfinol Nt iaBISAIC A, 20 PARHIR, c@p! | ng
reagent in a reaction ineft 10 solvent at a terfperature in the fange from
O0C to the ret)akyli@opégiNH.cC0Of. (Eh€, abBatNIDEOH kydrasnd.azidor armido, mmdines t o
120 hours. More, preferrﬁg_ ocess of this invention for preparing a
conpound of SUSRIFHNOL0¥Q &N 6ﬁéﬁfses 1 ~in step (a). the base is selected
fromthezgr .54 RY; 0 ' I S t reduci ng
reagent Ts %@g?é@i@?}é%%shgeel%}e%o%g@gi@ﬁﬂ‘ng%ﬁlé@%é iﬁv c£zr|g%|ef:n’_ca %i! %’g@g and
iron cat al yshércapi)d(C,R€, ylitydM ¢ qCQ v cloalRdl-M2, (e Opuiltengenat i(ang, salkyl-

sel ected fron1the(8roup consi sting of Ranev nickel catalysts. palladium
cat al ysts adH(Gt¢dalkyladaldy(Sh-€abnd- NG 1€ leg)-Me) arvliMd-, pepmatde otaapd | ng
reagent used in the benzim dazole.farpmatjon.is selected fromthe grou

consi sti ng cﬁmrﬁ?‘i’fv§ebﬂgiwlég$boaﬁl'ﬁ§dg5€w” d PR offOBIRAF c &F bBSP‘lag‘?rB?e‘Pc

(D PO, 1-etfyrsciehidrdi ;J?yl_p{r_n' : &arpdigl 41 Q(@:
benzotriazole-l??foxS-ig?s dineiﬁ@féﬁ?%t phgggﬁgﬁ?hﬁ?%%xa %ﬂggg%ﬁ%?bﬁgte
(BOP), a0d dirplpetynsishing pf @hedyhznd emaphiRPAsaidRirémeti¢ ofl nbiatsriaiti héteroeodifgounds
of formula (1 X) are those, wherein Ris selected fromthe G oup consisting
of (C; -C")cyeney adysaidgepupedemng csplecsdl fremythe gseupdcepsistipe deazaddioph.ifond | y
substituted with up to three substituents independently selected fromthe
group consi sting of hal o, hydroxy, 30 (C -C5)al kyl and (C, -C,)cycl oal kyl ;



04 F E 8 2003 . WO 00/08013 PCT/1B99/ 017239 20 A is attached to the [fg E@Q
atomof Rwith which Ris attached to the nitrogen atom of the piper 003
ring, and selected fromthe group consisting of (C -C,)alkyl. nono-, di- or
tri-halo (Gogedsplskyl, (Cz-CS)al kenyl. (C. -CS)al kynyl, an~l,rcmdsagiasatic

or non-aromatic heterocycllc conpri si ”QIFO‘” to six ring atons wherein one
to t~.vo ring atons are independently selected from heteroatons, and aryl,
or aromatic ar c r o ea 1d

af or enent i o%}gzidgfr? lpsﬁlm'i:;m‘op ?ﬁaﬁg |€’¥§’{ﬁ‘gt :A?ﬁ% ggﬁ\?\n tﬁ'{bd%g otlfx)@t hrnéoerphormo
substltuentpvmrndi@xgendaerretﬂrylse;b\erdaeﬂyfrcnnrﬁmhml (p@;-roﬁ@)xa,llkyplp,.ralzmivb and

(C, - C)alkvl (C-C) yano, (C, -&)al kyl -CO

NH -CH, -, a qﬁ@orpb@nocl\é §|SR19$I¢<Nﬁom Hie(g(r@p q@Séﬂ}lamfﬂ 9QV|alﬁm bond. 0, 3, 50,

(C -C,)al kv 3(56 ) z and 2, Z'. Z and Z are
independent#?’(’:?e(ll)\lé\(‘?ile %\‘r Om@'u('a con5| scel ng of hydrogen and hal o. Mre

preferred igierord] gl C@HTKREBaR fyl Eﬁ@ %)(ajk&vlam@xérhwes(awh@b@psnbelnf Ris

sel ected from the group consi sting of Ycycl oal ky 1
- C') cycl oal &miopklly wehstuteddivithop ta ﬂumswbs(xmens Incypérutenily | selemed dram dhe  or

halo (C,_ C')cycl oal k A hed ~zt h
whi ch R i § HPYBCHESSUEE (3oHPt CSUER) atGhet (50 CRBHTIBN ditbo g Nind

ol cotod 1R drRD ERRTIAARE. ki 10 Al RS0 A

aromati c- he(tqr@FB){}e\Ius@ .Sehécted fromthe group consisting of furyl, thienyl,
pyrrolyl, oxazo i sooxazolyl. thiazolyl, isothiazolyl, im dazol yl,
pyrazollyl , s az\dl Pr |aromWaqran9n arqrmtrCab@tresqcvclpwrrawyt\ of rﬂaidwgrouxvpquxmgfl

inyl, thi I d di d t
Card anl PP e AT BLGRH TR nr'a%saﬁ%ﬁeﬁzﬁgr‘é&ga”fwécbﬁé'ere” up to
three substidpgat sydreideRendentidy, ﬁa%e(@t L2 PN O4(1@: AN, cene) gn@oof

hal o, (C, -C,)alkyl", han(CC)’a Kyl and (C - and Z

ar e i ndeperpbenyll )bexml exnied (Cdrypalhd- T@Ho@((CQ-r&)aSltylm@J-of(Chﬁd)abgb@OaNﬁ ,hal 0;
and Z' and Z'_ are both hvdr 4 F E B 200 WO 00/08013 ' ''1 PCT/I B
99/ 01239 MR-kt (:er%éfﬂh’h@r% é’(‘é‘%ﬁ’p@&?ﬁﬂ’s Wgide o AIGIRO FYanidipg $¥ose
conpour]ds xgggr_ﬁq Ris (C6-C o)cvcloalkyl: Ais attached to the carbon atom
of Rwih Ich 1s attached to the nivogen atom of the piperidine ring,
and sel ect Qﬁio;%r;gyefci-dbﬁv g uRlecds frini e itf)u}ﬁ Gonéistigd kY hyainekeh Camre) aCleenyl ,
phenyl and naphthyl; and Z'. Z'. Z~ and Z' are all hyarogen. 10 Anong the

f or egoi ng iG@kyied. @u@néblnﬁ@amwoaﬂd pinerazinyl( VX5 selgatediftar §rqup CORBSIEIEr ed

are those c r hs dﬁzg Ais attached to the
car bon ator’ﬂ?@fc8 '] %bﬁng(? SN%f ch daéﬁg\?ﬁh@ym vogen atom of the

pi peri di ne shidngikyPR@ieseloe @, EIQ, ﬂkﬂmr&lﬁ @Eﬁoﬁ}ﬂﬂsbﬁﬂuﬂﬂe@fmﬂﬁhbwb ared
phenyl; 1 ~and Z. Z". Z- and Z' are all hydrogen. Preferred internediate

corrpouaas ohbstouenid 1adﬂ(pc)1d@rtle selaerse figtrerheignowp Fensivingcifedning end grrRidiRoUp
consisting of (C-C")cycloalkyl and (C 20 C'")cycloal kenvl. said groups

bei ng opti (%‘QI |y substituted with up to three substituents independently
sel ect ed T 1o 5ibgdi, YiheckBbShishibadenl! Bahe opl¥AlYubstifme SRl lpvio dRd (C
-C,)cycl oaIEl ISBAclgls tached %lo t he  car orclJ at om-of . Slvvlt%h Whlﬁ Ris
attached taubdnmamu&mdng:endantlmmlecfted fremp((p€t Dadkyieand ng. and sel ect ed fromthe

group consisting of (C,.-C, )al dyl npno-, di- or tri- haloé RaIlell
(C, - CS) al k&RRFF prquébl@é)’dqw aqnthe 25oHp consisting of amino, (C,- -C,Jalky

25 amino-(C,-Cy)alkyl-O-. amino-(C,-C;)alkyl-CONH-. amino-(C,-C,)alkyl-SO,- and
piperaziny! substituted by (C,-C,)alkyl.

A preferred group of compounds of the present invention includes compounds
of formula (I) wherein
30 Z',Z°.Z° and Z* are independently selected from the group consisting of hydrogen and

halo;



aromatic or non-aromati c heterocyclic conprising four to six ring atons
wherein one to tvvo ring atons are independently sel ected from het el &&EDAR . -
and aryl, or aromatic or non-aronmatic heterocyclic wherein each of said

af orenent i onedo/Géd1gr oups i s opt~onal |l ~~ substituted with up poTABRI@E39
substituents independently selected frombalo. (C -C/)alkyl , halo

(C -C)alkyl, (C -C))al koxy, -CHO cyano, 0 4 FEB 2003 . W 00/08013
PCT/ | B99I 0123fe prefefabhCZ) ah& yA’- £0> inddyend€ily. sdidtedCHlom teP@up consisting of

(C -C)Hhalkyl-NH, di((C C)halkyl)-N. (C -C4)alkyl-COI~"H and

(C, - C ) al kyhydnagerend bale; and Z°znd Z)arg hethhydragenndependent | y sel ected from

t he group consi sti.ng .of_ hydregen and | o, More preferred internedi ate
conpounds ofHOEﬁBfeffH?‘Mza’%/x? g?%zt ﬁg;@%gggpnaxﬁpi s selected fromthe group
consi sting Y I K § Ge A8 B oal kenyl . nono-, di- or

tri-hal o (c?{-c’&é' 5§§f‘%§ﬁﬁ?kn§‘lﬁ%g, Qéia.@%ﬁd?‘%/g??’: halo (C C')cycl oal kenyl: 10
A is attiached to the carbon atomof R ~zth which Ris attached to the
nitrogen atom of the piperidine ring. and selected fromthe grou

oup
consi sting of (C, ACPIEiTTRgl 2ropp: dsthsl saspRAuNdy 0f the; presertei@ventivm ineludesr dap
consi sting of phenyl.an ht h and aromati c-heterocyclic selected from
the group cs?{gﬁ%%%noé%fl%fl@?&}&%Lcl’uényl , 1 ~ pyrrolyl) oxazolyl,
i sooxazol ylI R it his@gaky! .frdrs Ottt azebyd . comdidagol ¥t . (OYC3%bMhikyl I haZokyl..
furazanyl, tetrazolyl. pyranyl, thiinyl. pvridyl, oxazinyl, ghl azi nyl’,
pvridazi nyl, pvd petionjkenybyseadigrgtipabdingr optramaill . substiwdtedr ywithoup av almei c
het erocyclic being optionally _sugsti tu'gecg% uzth up to three substituents
i ndepenident |y s&RREEINSHST INEFREPARNIGT SRliEFteD HOMShE (€50 canisyng oEhale; hxdraxp, |

hal o (C, 20 C,)ahélyg?)g%gl %ngn%c%(?b&%wa#kﬁnd Z' and Z' are independently

selected fromthe ng of ‘hydrogen and halo; and Z'' and Z are
bot h hvdroaen. Anong the foregoing internediate conpounds of fornula (X)),
nmore preferred are those conpotu~ds wherein Ris (C6 C a)cycloalkyl; Ais
attached t oAtiheaashpdip teswrasm Rom ehRwithe WhiRhi B 1snenasbpd i the nitngeniatamgen

(0 C7y al ky "angt 56 PEets s 0T SERRER TR e At SRSSENR! e
2003 WQ5001 08013080), & or Zri-ieél (@& -@ial (Chrgrpasn, (ECH,JaB99403239 and
Particularly preferred internedi ate conpounds of formufa™(~) are t hose
conpounds wher eanenRtc ©r G- aycchaverokydlic cAmipsisagtfacttedix ong fteme svhbremn at om

of Rwith which Ra attached to the nitc{?ggen atom_of the piperidine ring,
and sel ect ed fr B PHEGIRFOTS LT AdReGPUNSEIRGEd o briegiomsaad &yl o~ 2

and Z are all hydrQger non-aromatic heterocyclic being optionally substiruted with up to
three substituents independently selected from halo. (C,-C,)alkyl , halo (C,-
20 Coalkyl, (C,-Coalkoxy. -CHO. cyano. (C,-C,)alkyl-CO-. NH.-CO-. NH.-CH,-,
amino, (C,-Coalkyl-NH-, di((C.-Coalkyl)-N-. (C,-C,)alkyl-CO-NH- and (C,-
C,)alkyl-NH-CO-:

Yis selected from the group consisting of hydrogen. halo. amino, mercapto, (C,-

23 Cpalkyl-M-, (C,-C;)cycloalkyl-M-, (C,-Calkenyi-M-, arvl-M-, aromatic or

non-aromatic heterocyclic-M-, aryl-(C,-C,)alkyl-M-, and aromatic or non-

aromatic  heterocyclic-(C,-C;)alkyl-M-. saild aromatic or non-aromatic

heterocyclic moiety of said groups comprising four to six ring atoms wherein

one 1o two ring atoms are independently selected from heteroatoms, M is

30 selected from group consisting of a covalent bond, O, S. SO, SO,. CO, NH,
N((C,-Cy)alkyl). CONH and NHCO,



10 CGeneral S~~nthesis The follow ng reaction Schenes illustrate the
preparation of the conpounds of the present invention. Linless ot heP 4if§8 2003
indicated. R A ~'. and Z' to Z in the reaction Schenmes and di scussi on

t hat fol | ovwaneotef i ned abo~~e. 1~ The ORL 1 agoni st conpoun8€T@&B990d}tul a
(1) of this invention nmay be prepared actording to the foll ow ng nethods.
In the reaction schenes appearing bel ov~~, a substttuent represented as A
of conpounds of SBilddCf-@’,J)Bllﬂ\ab (CVXZ,7)CQ'¢1&)‘~1RV( ‘adhc) (C{-€,YalReny| mxjery pﬁ);aid(gteups) ,
(XI'V) and (XVI) .is 20 att d to the carbon atomin R attached to heé
nitrogen atom of?tFEEPHPRRIR ¥ %H Aargdayith OR 1R Bﬁ%l%l%?msf BAFRARGERtY 5913“3 ~i 11
1 and (XV I111)) C I e t nR
which is att acheﬁgj?ri9 %R’%PII %o‘r?lgx@gfrlgg? 0%1? ﬁi’i\%ﬁ&ﬂ dar{éfr}ﬁodkﬁbé?mgpN?f Ebounds
of formula (X ~'Q,alidlNs, nvdranheob.zhdb tulﬂadsaamd@w lmanlaitrmnx@f-CBaJMLese (Che

am no group is attached. In a desired reaction step of the processes

descri bedl her eafG @kyl-3f- rﬂ@d;()@o@dé}c@’bﬁ@ afBdreroval of the anmo prot ectl ng
groups with rea and reagents us cordin

| : no~~n pr ocedursﬂga? chf 49™EH §én88§5?r%‘é ?‘ﬁroﬁ’?%r r%‘?’fe\?e I('Esadﬁﬁgouipﬁb ani ¢
Synthesi s editedpihally s\%st%t‘%@Wﬁxtl?“s‘u@slntuc(n'gsof}ﬁe}%da%hﬁx &el_%@t%dﬁ'o]n?%e 0 C%

Typi cal am no prot ecting groups include benzyl t 30 But
represented as temlBmungrofBel. hy@rody H(E- ca)mﬂshm(@qmmm @4 -CAkd899C 21239

?S?EU”Fal(i % | Kﬁé?sifaﬁ%@?ﬁse”‘%‘é%é%zﬁi g%éeé’fé%f»'g‘é&ﬁi Hy Gi(RrCoREsbERene,

F N N 3
> re0 05 T NEC T PECOPRREIGE- R G Ty P 8y R, Bl R A
N Z3 Z~ 23 Z~ /aszdecOgﬁamch Zxoadd ]NQOHZZ \ N (la) Z H As shown in Schene

1. a conpound of fornula (la), wherein L represents a 10 1 | eaving group
such as hal o, ma~~ b: obtained from a known benzi m dazol yl pi peri di ne

COmPOUT o 195 g s BB SR P ROIRES Sl LT B8 i

synt hesi s W|th tNig stoichionetric armunt of a cyclic ketone conpound of
formula (I111) to give the conmpound of fornmula (I1V). Second. the resulting
compounts of fornmula (1V) may be reacted with a Grignard r eagent of formJIa
AMgX (X is halo) to giv e conpoynd _.of. fornmu)a ( Then, 'th nd of
formula (V) may st etrgerPaind of é@ﬁénmmogoﬁﬁ.qua eh o
t he conpoun iffornula (la) by introducing a |eaving group to the corrpound
of formula ?%} I'n the presence or absence of a catal yst.

Ris selected from the group consisting of (C,-C,; )cvcloalkyl. (C,-C,,)cveloalkenyl,

mono-. di- or wi-halo (C;-C,))cycloalkyl. mono-. di- or tri-halo (C,-

20 C,,)cvcloalkenyl:

A is attached to the carbon atom of R with which R is attached to the nitrogen atom of

the piperidine ring. and selected from the group consisting of (C,-C,)alkyl, (C.-

C;)alkenyl, aryl selected from the group consisting of phenyl and naphthyl, and

25 aromatic-heterocyciic selecied from the group consisting of furyl, thienyl,

pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl. imidazolyl, pyrazolyl,

wiazolyl, furazanyl. tetrazolyl, pyvranyl. thiinyl, pyridyl, oxazinyl, thiazinyl,

pyridazinyl, pyrimidinyl, pyrazinyl and riazinyl. said aryl or aromatic heterocyclic

being optionally substituted with up to three substituents independently selected

30 from the group consisting of halo, (C,-C,)alkvl, halo (C,-C,alkyl and (C,-
Calkoxy;



0 4 F E 8 2003 WO 00/08013 PCT/ 1 B99/01239 The Strecker synthesis may be
carried out using a suitable cyanating agent according to known proQ:ZcﬁEBé@m.
reported by A Kalir, et al., (J. Med. Chem Vol. 12, p. 473, 1969).

Sui t abl e cyewaedorosg3agent s i ncl ude cyani de such as potassi um ®EATBaEOIEKCN) .
This reaction may be carried out at pH in4he range of about 3 to 11 at
about OC such as in ice-cool water. The reaction of the conmpound of fornula
(I'V) with a Gignard reagent nay be carried out under anhydrous condition

according to _known procedures (e.g., O. A A Deeb. Arzneim-Forsch /Drug
Res., Vol. 4% 1‘1“5&“& om (he g congtstine P uidrogsay (bplo. taml%o-r’%%fE%l?‘Bn(%y be

carried out in a~syj I S t fayr T
ether, at from 08"’?%&)? E’gﬁ'r g‘?fg? e%cel(?r%@élt@jﬁrééb({;s%gﬁ}? 'el\g'd'?(ilt 6{}&@%%%&%;
from about 30 m QPaKS!ENL- RN, -GSl -§(C, R SARGIFNY . arvFB- Gatfaicd of aagent

ma~~ be added to the reaction m xture at about OC and the reaction mxture
may be abl owed t@omatim hegerpeshctMpur i@ r&)dlkyl-Mar s gromagie tar gren-arhmatic

conmpound of fornula (1' t.ai ned.may be refluxed, Wth a suitable 15
nucl eophilic r ealbeé?ft&}’%}cgﬁt@éat)ﬂgy@gﬁp%ﬁ fmloberthlﬁ?e(lsadq &JouPp ﬂ’e&%’ségqu_ i's
Cl, asuitable c I ' j f I e YdanC i de.

This reaction mﬂ;&@ethgg%dr@ggh g%tgﬁgu%fdgrﬁnt\:loﬁ@i rﬁ‘égg?l% glrdp%i}g%pnféer Arogg%!rn?é%gby
R lenura et al.helerobfadic Bhemy oVedid gP@upsiieingl deléktddl 3m thd @foupAonsintingbfl of

formula (la) wherein L is_halo (i.e., a conmpound of fornmula 20 (1) wherein
Y is halo) may bREe8d@ybct Bk o Pymoligewlonthigth aPyRdleopRETY, r piRgEAIMOUNder

known reaction conditi. lve a ound of faormula (1).wherein.Y.is
ot her. than hal o.™ ehtohggﬁ?e})%%r%?@mr e%&én ésfm? ’ncﬁ’\i’&@n&m Réﬁ%ﬂ’%m%dmyl’
conpounds such asrfidenya! piierazit YArRMtHigforpRYEhQaMKYY s@BIEE Fromd ke Prbup

amines and aromatic anmines such ‘as aniline, nitrogen containin,
het erocycl i ¢ comoosisusg sfigltoungleninianda@efi BONEO. pGOr DH. AIONH. N{(FeCqpilkyd),

pi perazi ne, norph I]\lélge and azabi cycl o conpounds, al koxi des and

t hi oal koxi des s} Sbdi um al koxi de and sodi um t hi oal koxi de, al cohol s

i ncl udi ng cycli | gohe! s.and(@ieh\svel gt i ke nIhi, ' e
carried out in %afﬁeg(g{‘le ’c?%li'n’egt’ sgl'vce%?gétﬁ? rdgﬁ%%%lﬁ%gn{og&gtggggd%&#
(preferably frorbethg aptkiialy shbstinabd wtithlug v tAeewubRiutmsindefepdedtBr sedcyedf r om
about 2 to about_ 12 hours). Suitable 30 reaction inert _solvents include

al cohol s such adremtRarEsPuP SPRUFHANE, of Balpr bpdroxyy ammst (CrepelyliNi- di€ohol .
and | ~' . Mdi net m d i ke. 1f a opki atiey 0 FEB
2003 WO 00/ 08013 4@&%@@%&%%‘3&?@“&?@5 1 on %“aaﬁpc‘ge" gg'r'rér)glgyldﬁi’ (fA:h' a

sui tabl e reacti ar))dkvrdor asd () -@Jallvl-SOIL a@ldave. A substitution reaction of
a conpound of formula (1) wherein Yis Cl with an_am de nay be carried out
usi ng accor di ng S&id 3k ofrARIBYL esNeTeFomEate hplgr@@yclis et Ah§ak €roups bging,

Tetrahegron Lett. .. Vgl, 38.. 5607-6] 0, 1997. In the . .report) Pd-catalyst
o sl o't he. sPLgBlbe sifuntla oB% bl teto St et nk ity EFOR. o
conpound of for mehdsdrg omﬁs,ewur&,\l,%cgt&ﬁ&@ﬁ%ﬁ@gé,b@ HRNZ A 0E JAROkE (C1-ng
through S may be oxidized to a correspondi hg sul onvi conpound under
conventi onal oxi@kydrcCangheriyhnbenmyt, hamhimioo g Ched, salkndiNtdr. adi((€xCJjakkiyhgN-,

reagents such as_potassi I apate, 10 :~ conpound of formuyla (J])
ma~~ be prepar e&cﬁgﬂb}yﬁ%'l&gﬂgﬁ\qgfeﬁ"(ﬁf:af:ri')ﬁJé\'Yé'&%'&QTdhf@Fazf’&ﬁ* AEAS ‘(rgﬁd.c”

amidino, guanidino, oxo and =NOH;

[§9]
th

Z' and Z* are independently selected from the group consisting of hvdrogen and halo;
and Z° and Z* are both hydrogen.

A more preferred group of the forgoing compounds of this invention are those

30  compounds of formula (I) wherein



R-A N Z1 Z3 NH Z~ \NH2 The carbonyl ati on ma~~ be carried out by reacting a
conpound of forrmula (X) with a suitable carbonylating went such as 04 FEB 2003
carbonvl dii mi da2ol e. trichloronethy! 1 ~ chloroformate, triphosgene or

urea, in aywgambdeds i nert solvent such as THF, benzene, tol w&TABY/01239
‘chloroform at the tenperature in the raﬁge of from about 0 to about 120C
for fromabout 0.~ to about 2.~ hours. The reaction nmay be conducted
accor ding tg thgarogedusasyidescribed in WO 98h4168. Conpounds of the
formula {I), wheréin 1' is other than halo may be al so 20 prepared by the
met hods i | | asikr ainacdhddnioShheanboR atom 6f B VEtEEWRIAMO I atRehSCdENE nitrdgeR afori VI ) 0
N~R A (VIT) HZNO (M11) 2 RAA IXGRAI NZ Zs zZ \ f/ NH () .Z4 NH2
(1) As shown i n °Sahepipending FrBARddslesied figmihe £rqup)congisiangest{CrGaallbtlgad t han

hal o may al so be-pr [ ocess conpri sing: O4FES
2003 WO 001 0801 CPgﬁﬁﬁgg%wé_@g%d é%’%(@{l’ reductive amnation of a

p~peri dine- 4-i@ngeleerkBOfof ahe f@bERIRNEMiNY dfoheirygent Nenidam(CeE]RBHI-dine
conpound of formula (VII): (b) coupling reaction of the conpound of fornula

(VI1) with a ni pipreidybrrpasisiup ardipiperazoymiVas c8ledted fpfmegrobp consisting deavi ng
group such as halo to give.t Ltroanjlin ound of formula (1X); (c)
reduction of théo?ﬁgr@}l%ﬁg* Qi ?&birqjlw}ﬁreél@g#p%ﬁﬁ@g@'forwl a (IX) to give the
di am ne conpound._:of .if.or pdka. O {. bgpzi g eqlH At | W th
t he conpound of g?lgr%?lam%(@ EOZ)Q (gi' {%ﬁ‘% e)%o%ﬁgﬁggggéﬁbo?dryﬁ@éﬁ WOﬁ@g%h
reaction step i shrdeseystibedtsindspesdeadi fseleadkd Yromntht Bfoubebhgistingnd . anfifd addhe
reductive am nation may' be conducted b5~ an oxinmation of the piperidine

4-one cdhpound epadiginguand (VI) fol |l owed b5~ reduction. Both of the

reacti ons nma~~ bedcondtéc,geq ynﬂder co.nd}ti qgg for oxi ,tign.to[fdcar bon¥l 1~
conpounds hnow tHtHREE SIRPTIEY PhPPRE“EF P 'Bo PPY SEOSHEYRd SR {1y
be carried out hxee EBRGieAd iAdiBeRicRAY kéledied GORMRELAt AL RnBYdr oxyl ani ne in
the presence or absence of a base in a reaction inert solvent such as

al cohol at 2bhdatZ’randrd‘aenplbhedrogan. f or about 0.~ to 48 hours. The resulting
oxi me conpound rmad, be extracted and subjected to reduction under known 20
conditions to give the am ne conpound of fornmula (VII1). The reduction may

e TS, O FAEIRESERCR.S s SN TOSERSIRI N spul L
room t enperadesigneteidahe Brgyrnumbampounds; arothé8e dvmponinds of formula (I) wherein
Ris (C.-Ci)cycloalkyl;
Ais attached to the carbon atom of R with which R is attached to the nitrogen atom
of the piperidine ring, and selected from the group consisting of methyl and
20 phenyl;
Y is selected from the group consisting of amino, (C,-Cyalkyl-NH-, amino-(C,-
Coalkyl-O-,  amino-(C,-C()alkyl-CONH-,  amino-(C,-C,)alkyl-SO,- and
piperazinyl substituted by (C,-C,)alkyl: and
Z',Z*, Z? and Z* are all hydrogen.

25
A group of preferred individual compounds of this invention are selected from
the group consisting of
N-methyl-1-[1-(1-phenylcycloheptyl)-4-piperidinyl]- 1 H-benzimidazol-2-
amine;
30 2-(4-methylpiperazino)-1-{1-(1-phenylcycloheptyl)-4-piperidinyl]}-1H-

benzimidazole:



2~ (b)-(c) Steps (b) and (c) may be carried out under conditions known to
those skilled in the art (e.g., B. de Costa et al., J. Chem Soc. PBAKitR.2003 -
Trans., Vol. 1, pp. 1671-1680, 199. and N. A Meanwell et al., Bioorgarac
c& Medi ci nalo 6dosorsrry Leuers. Vol. 6, No. 14, pp. 1641- 164&CTIBISY123F0r
*exanpl e, coupling reaction (b) nay be caraied out in the presence of a base
such as 30 h:C03 and tnethylamne (NEt,) in a reaction inert solvent such
as acetonitrile 1141 phEny2008pWO-0010880in31]20HF perzimidagod®/ 0 | 239 under

reflex for about Q.~ to, 48 hours,  Then. ,the resulting .conpou f formul a
(10 “ybe- ext r aci@amaRiPeRBAERLAd 0 R B80T b e AL e pound of
formul a (X).ben'g}ﬁic[agg%cti on may be carried out in the presence of a suitable
reduci ng reagent such’as SnCl,, zinc catalysts and iron catalysts 5in a
reaction inert soflyeql-phemiicy@iohepiyiinbbipatidiayljelpepiletidmylRl Fhe range from
roomtenperature to the reflex tenperature of the reaction m xture

(pref er abl y benrimidagele| ex) for from about 0.~ to about 48 hours. The

reduction may al s, be. carrj out . under kng~~n_hydr tion.conditions
such as in the pr é’Bﬁ@éEHL 'Wéﬂ%%&"&f‘gg "RBYH laéﬁ%%sgvl%’%@ﬁbat al yse,
pal | adi um cgltng]eysts and 10 platinumcatalysts at a tenperature in the range
from about to 100C (preferably at about roomtenperature) under hydrogen
at rosphere in a redtybiphénvémtionohxprtpiseridindy 1 & bazohidaroliHemfm; fi om about
0.~ hours to 2 da%,s. 1 ~ (hg) A compound of fornula (X). my be cyclized to
form a benzi ni dazbt @ -HriigPhstylexdehepsi)-trprerdind hhAoksnziapidaziied-i zi ng reagent
to gi veldhe,‘,](;(a?C {ag, (I') in areaction inert solvent in the presence or
absence of a’couplinyg reagent. Suitable cyclizing reagents include a
carboxylic acid, 2p4-aEundpisaaRasy| i (Peiethyi@tissend)-ayeidigel]l1e79. . acetic
anhydri de, i sobut?ﬁ'i c am;ﬁldri déé)?l lger(lzoi c 20 anhydri 32?! i SO%IIJCOti ni c
anhydri de abehzirhidatdlRe) a formami dine (e.g., formam dine al kyl ate such as

f i di tate). an al | halide (e.g. | pal Lyl
car bony! hal  de) - amnsr i 4 X R ER R VepissRy e e PeRgezol2

phenyl acet hyllx_lhﬁ]o'gg@m: an heteroaryl carboxylic acid (e.g., a piperidinyl
carboxylic adid c npound), carbon disulfide, cyanogen halide (e.g.,
cyanogeld br om de)\-msthyial¥ ld@ ;methy klvkipbcrohtdpiberidial B- (/8-bgnzintidazet-Byamine;
orthoformate), and the |ike. Suj Eabl e solvents tetrahvdrofuran (THF),

xyl ene. et hoxyet HAbill-Ahanemyieyelo %Pf}'%uﬁ'Plﬁﬁq‘%‘nb'Bdﬁ'Pﬁ’ﬁﬂ?’é‘g@@h?ﬁl&rle t hose
typically used.i. L deasyqt hesi s i ncludi ng di cycl ohexyl carbodiim de
(DCO), dii s@é%&dd%dc%agr%éo’& addl, (DIPC), |-ethyl-3-(3 30

di met hyl am nopr opyk ) ¢ s bagthyisydot MBS} -pipafididel )k | Abehaimldadod-Ryyl}-1-

t ns(di net hyl am no) phosphoni um hexaf | uor ophosphat e (BOP), 04 FEB 2003
WO 00/ 0801 3pipeagineqobyxanidagiide; 30 di pheny~l phosphon~l azi de (DPP A) and the
li ke. is reactipn . ri at_fiyr om about 0, the. .reflux

t enper -autbure of th%arpér@g‘% i‘g?{?ﬂ'fb gﬂé?%%?heeprev'l)!;g]pflp%%énrhlgg% erPiis oel'r%f)er ature
to the reflyxadepppigeature for about 1 minute to about 120 hours. preferably
for fromabout 10 minutes to about 72 hours. An enbodi nent of the

2- ami nobenzi m dazo({d -iirfephenyinvdoheptil B4-pieodinepbi Hewnpynidazol-24y1 } sanwel | et
al ., Bioorganic d Medicinal Chemstry Letters, Vol. 6, No. | 4, pp.

1641- 1646. MAfese reactions are also reported by A. F. Pozharskii et
al .. Russ. Chem Rem.fi( i , Ik oy Ry3L = 2 , 1996. 10
Al ternatively, a Wm%uﬁgﬂg?ﬂgggwgl?aﬁ%?ﬁj éﬁgjﬁg@?ggg%%% coupl i ng
reacti @3 witlhsudfonyigdt-priopanamied: e conpound and a subsequent desul fiuization
under known conditions to give a conmpound of fornmula (I) wherein Y is
connected to the bEndnpieayEydoeqtylg4tripeidinyli-1 f-perpypidazeinpr@ing he first 1 ~

o conol (e o errRRBeTeAE A KRRt Rl T Hipei P e b S 50
m nutes to ABck@uige;nder stirring. The desul furization may be carried out
in the presence of an al kyl halide under reflux for from about 30 m nutes

to 48 hours. 20 A28pdpoumd’efl-{flel]mieayicydlomdpeyleidrpipendingldridect ed to the
benzi m_dazol e ri. r h carbonyl (C=0 rpnay be prepared according to
known proc ‘é‘s‘ggziﬁi'glaﬁgﬂﬁﬂ“ém‘% THRIBEHAS formula (1) wherein ~' is

hydr ogen nay be reacted with a lithiation reagent such as n-BulLi under
knov~~n conditions followed by reaction with an ~'s appropriate am de
conpound such as an N.l1v'-alley |al koxv am de under known conditions. The
former reaction may be carried out at about -78C in a reaction inert

sol vent such as THF for fram about 30 mnutes to 48 hours. The latter
reaction may be carried out at about -78C to anbient tenperature in THF for

about 30 mnutes to 24 hours according to known procedures reported by G
Bitan et al., J Chem Soc., 30 Perkin Trans. Vol. 1, pp. 1501-1510, 1997.



04 F EB 200 WO 00108013 ~1 PCT/1B99/A .39 Further, compounds of fornula
(1) thus obtained ma}~ be nodified in the 1' group described as foll&kB HiA
conmpound of forrmula (I) wherein Y has an amino or an imne group (e.g.,

pi peridi nyl wpbpesoezi nyl and the like) at its termi nal positiraT/imsayoies
further reacted with a desired reactant gnder known conditions to nodify
the Y. For exanple, these am ne or imne conpounds may be reacted with an
al kyl carbonyl halide at about roomtenperature in a basic solvent to give
an am de conpound. The amine or imne 10 conpounds nma~~ be reacted with an
anmino acid, or an Agfaw famare pralfermddngdividual Fempernds wfithis 1peatemars selected
absence of a_.coupling reagent gnomn to those skilled in the art in peptide
synt hesi s. S%??éﬁ?%og%ﬁﬁP%ﬁﬂ Péagents include V~' SC and the |ike. The ami no

or imno compound M@y, 1 25 Y- £10( 135h RN Vel 0B EH ) -A Hi j.d sul fone
or sul foxide) or awgh?ﬁgrirp?nkgo al)ky{ hguﬂ oﬁyl} lhglaisrgle) u?\ggg&@gﬂag}r,\ti onal

am de formatbemmndidazoondi tions in the presence of a coupling reagent in a
reaction inert solvent such as acebonitri,l e at about room tenperature.
These ani no aci ds lriAcl! cRignyls¥tierpnayhet-PipeEAInyd; | Froenriandarel-2iming:ne,

henyl al ani ne, val,i t L ke j I | i e _t hose
!to ypi %:/al |y Iused ;/n Alpglg%vggctéﬂ?ﬁééﬁgx ﬁlﬁ‘%ﬁrﬂg]gn"gp Wy%ﬂ%&?@%ﬁ&y %lg'{"%g’lel m de
(DCC), 1~T, N - car bosyingin-f JBz phBery{dVclohe u-fip-Ei'i@lnyyl]-ﬁ@b@ﬁEmidazol-2-

benzotriazol -1-yl 20 diethyl phosphate, Ti(Obu),. nolecul ar sieves,
| ~'. N, N, N twe}acameudey| (succi ni m do~uroni umtetrafluoroborate, CBMT,

Lawesson' s reagent, orosul fonyl isqcyanate, PB,1,, pyridinjumsalts-Bu;N,
and a nmilR-ture of ‘é&?‘gk'{&{fﬂﬁgﬁ' .Oh?Wé'Bé' wen ’r“—"ﬁﬁgﬁﬁ’@eﬁ%‘ﬁgdg@ﬁljg‘yﬁwybé‘ al so
reacted wt Qé@mg},{ﬁl@i di ne conmpound under known conditions. A suitable

reacti on condi t10on conprises reaction with an am no-protected guani di ne
conpound in a rea6i(if bl hrehénydalciohapry bt pipas dibiv- lFf-bahfitiiddazepm t enper at ur e
(see M S. Bematowicz. et al,, Tetrahedron Lett., Vol. 34, Internedi ate
conpounds ( WH)suHesyibé HPEG BRA t he methods illustrated in Scheme 3. WO

PHRREPEREG: BRF
00100013 1 1 O GRG0 K UL b N SIRTP 2.2l 420 2

153 yl}acetamide, or a salt thereof.

This invention also relates to a2 pharmaceutical composition for the treatunent
of a disorder or condition mediated by ORL1-receptor and its endogenous ligands in a
mammal including a2 human. or for anesthetizing a mammal including a human, which

20  comprises an effective amount of the compound of formula (I). or a pharmaceutically
acceptable salt thereof, and a pharmaceuticallv acceptable carrier.

More specifically, this invention relates to a pharmaceutical composition for
the treatment of a disorder or condition selected from the group consisting of
inflammatory diseases, inflammation-related hyperalgesia, eating disorders (e.g., in

25  obesity). arterial blood pressure disorders (i.e.. hypertension or hypotension), tolerance
to narcotic analgesics such as morphine. dependence on narcotic analgesics such as
morphine. anxiety, stress disorders. psychic trauma, schizophrenia, Parkinson’s disease,
chorea. depressant, Alzheimer’s disease. demenuas, epilepsy and convuilsions, useful
as analgesics (for acute, chronic or neuropathic pain), anesthetics, neuroprotective

30  agent or analgesic enhancers. or useful for controlling water balance (e.g., in diabetes

insipidus and polyuria), hearing regulation. controlling sodium ion excretion,



(XVI 1) OOU (a) RRO(II1) (b) KCN (X | ) RCN N OH (XVIIl1) 0 o U AMgX
RA(c) AWXi NRA OO (XVI) N~ (X111) OHR A NN) 0 Route 104mEBJ6Be.
3 illustrates a preparation procedures for a conpound of formula (VI) from
4- pi peri di @b oobsoi®rmul a (XI) according to the procedures repoTiRx/01239 4 F
E B 2003 WO 00/08013 1 1 PCI"/1B99/012391by A. halir et al., J. Med Chem.
Vol 17?, pp. 473-477, May 1996. First. a conpound of fot-rnula (XI') may be
condensed Wwiainelieratingrpraim furetiohocompmasifd b pmanst «f\eactatpohnt @f gorumiia @ or a
conmpound of formula (XII) Second, the fo‘%ﬁal ned conpound of fgrcgy 51 {XI1)
may be reacpbmmca SR SPRARIE 158l GBREOTADBISHERCET R IX tegt P AP ER e  he

conmpound of o mul a (X ) may
be oxi di zedc? Iéﬁx\/lé] %W&Jn%arlrﬁ%auﬁgngfq%m %}%?Wg%ggég %;%?ﬁtﬁ? égng.‘gnd
cyanation may be ¢Risliheshidntalsts tdlsted tdPh RREHSA dTateatich aSBbdrdén opabeditiad. about
roomtenperature. Route 2 illustrates a preparation procedure for a

conmpound of aﬁaxﬂneuhag(a\th):mhradmnduémgrathmmammg thXItptmoner asdsthgtization of
condensation_of a conp

3. 3- et hyl ené’@i%x%ﬁé’er’i’?a‘?fgeciei Qdi %F ?tﬁ%ttﬁaﬁ‘é‘é‘&m‘%négé1(r5'<¢59}°rf B £ JRRETBY

deprotectio eS t .51 QNS
(g B qmepbUEe phRgf Aty (IRGEREAAER PHtartEh HOGHF AR MRIDGES |
1992 and R axLefIéWx%"aﬂi@uﬁttoféd comﬁoudbbdffoﬂilﬂﬁf‘(l)\drMphmiﬂacemalll aded &%&21,1 198l
). Route 3 illustrates a preparation procedure for a conpound of formla

(V) 16 fromeafOﬁnown 4- peperl done ethylene ketal (XVI1). This preparation
ti d mul 11) . t

compountd of 1 or mubers meesteallsy s RBR Bty S e lrb oot s dimptR 0 o

formula ( &#Ad tiok xﬁta%%nﬁdl GRALGnE @AM, RREre(El) dABRIPLPELA LTS skigGed

conmpound of formula . These“reactions may be carried out under the
simlar conﬂbmlmm&omp cbhnsmgj@ﬁ;mﬁamamom dSehenanﬁam&ﬁtﬁheclsmahwbgalama;le
conmpounds of formula (XIV) be readily prepared, by kngwn nethods for a

skil | ed per easing disogder (98- vaebﬁ%%wcwné{ bigpd pre@snwhsgmrs@e bypersnaion g g .

), e OB, Bt i B2l O, oL er o aetat s bed
formul g3(I )nz%tﬁfcemajh/eg:@ smhﬁtast tHogshifd. ofer?~ sﬁbﬁ@sﬁisbt&ﬁd mbdid amubny|

may be prepared using a method simlar to t hat reported in P. D. Edwards,
et al., J. $dbigopioneig Parlinspn s3Bseass; charga.gspresgms Alzbcrlmékadpwe dementias,

benct m o cHEePh SR Fy R SREE doP dp B gt biihick' RLHIR ' o
3-1 - but oxy calekRfig alpafto- et aweNnairbml:pragel %ﬁfﬂp@ﬁnéopﬂhye ptrmca@ylﬁt ed

product. Then pr otecting group (e Boc) 30 can be renpved by treatnent
wi t h hydr octdumpretectavecfieat, rtghhr'.mmg analeesm controlling water balance (e.g.. in diabetes

20  insipidus and polyuria), hearing regulation. controlling sodium ion excretion or
ameliorating brain function in a mammal including a human. comprising administering
to said mammal an effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carmier.

25 Among the foregoing processes of this invention for preparing a compound of
formula (1), preferred are those processes comprising
in step (a), the coupling reaction is carried out in the presence of a base in a reaction
inent solvent at a temperature in the range from room temperature to the reflux
temperature of the reaction mixture for from 0.5 10 48 hours;

30 in step (b), the reduction is carried out in the presence of a reducing reagent in a

reaction inert solvent at a temperature in the range from room temperature to the reflux



04 F E B 2003 WO 00/08013 PCT/I B99/01239 The starting materi aég*gl.le,
(~1). (h1V), (XVI1) and the other reactants are known or conmer cY al
avai | abl e conpounds. or may be prepared according to known procedures for a
person ski | iexboiososhe an. I n the each reaction descri bed aboVPET/IBAN0GTY

irndi cated otherw se, the reaction pressurl®@ is not critical. Generally, the
reactions v<211l be conducted at a pressure of about one to about three

at nospher es.tempefasirabff yheateactrdn mntunprfesgomd. § abddhouneandtithobydregenptiod s The
subj ect invention also includes .sotop~cally-I|abelled conpounds, whjich are

@yt

i dentical tFafTSs@LIR NG BEPSTRFe RS ATIFIE LiE $TBPeTEHE P A0E TANRG{TOBNY” By
nore atons arRe V] ] S T
it erent 1 o0 e REig BB R HR R REGR ARG ponth (RRhaf IS
Exanpl es of angot opes that can be 1 ~ incorporated into conpounds of the
invention include isotopes of hydrogen, carbon, nitrogen. oxygen,

phosphor Gis. ifiIstapr (chebenramidarele i fagnaungcls cgriedHpur with "aQoupling resient’ $@cted O
3P, "zP, '$S, 'qgF, and '6Cl, respectively. Conpounds.of .t he .present
Cnvent fon,  SrATHE o B EPRATINE g G DRGY citt: FERY DR C IS Ul SANEISP sai d
conpounds or, Al AEEHES WAL 8Ly GRNRILBnt N O LMESE S S
and/ or ot herfoﬁ%?g%%sa@%}? %rtghér Zd atgﬁg arbgn'vei ﬁ%lﬁfﬁpt 'ﬁ%é%g%gpylt%@gg
invention. Geret@ril icasoaplic alcldg; |catvehl édulfidepooyidsegaf halidespreaaniide and
invention. for exanple those into which_ radioactive isotopes such as 'H and
' C are i ncotpikytasthofameates & the Rreseartof apRptGe coupltng rargent insaIpaction inert

distribution assay. Tritiated .i.e . +H arben-14, j.e., .'C_|sotopes
are par écuIS%lr\ FV%? SFBPrY g‘"? 5t d’teﬁ%?gre fé%(e)g(g?o ﬁ}eergglf‘i‘t QEHPSWILgﬁafIhC reaction

det ect abi | | bxwurd iR 1 miabekid uto Rsuryv t h heavier isotopes ? 5 such as
deutrium i.e., 2H can afford therapeutic advantage resulting from greater
metabolic stability, for exanple increased rn vrvo half life or reduced
dosage requi remanMand, ence, may be preferred in some circunstagnces.

| sot opi cal Iy | abeM¥QPE ﬁﬁeﬁﬁ%eﬁfdﬁ’?}?ﬁ‘i}%‘l%f} OF PrEPRPg 2 CAMBMAIH tommppla

pr odr ugs thﬁr)ggltn ggg& generally be prepared by carrying out the procedure
disclosed in"a oee- i scl osed Schenes 30 andl or Exanpl es and Preparations
bel ow, hy siubstep ta) e dbaseirdeleytedvai tblgeoupsohsipinedl K. bald gsingseagent f or
a non-i sot opi cal Ig/ | abel | d. reagent . 04 F E B 2003 WO 00108013 )

PCT/ | B99/ 01IB8eR£P)T ke ESEBETE32Et 1-enhscindafrem) the eraup epnpisire of SrClar dndasi c.
therefore tpﬁXLst lahc{l Er%%rga%gxb\sgs'. gg@tﬁe'rgﬁalscqgﬁﬁt usA?!dl in T vc?cﬂe%gtio%rig sWﬁ%th?.n t he
scope of thrs rnvention. ver, 1t 1S necessary to use=an acid addrtion
sal t s whi chfrbfh baroms estisigtiak|of Recee pickkll cﬁtaflWts.gﬁﬂﬁd]hﬁtdaﬁws&ﬂadd%lﬁidmnm| :
The acid-addition salts can be prepared by standard nethods. For exanple.
the sal ts nedRlyssyandpar ed by contacting the basic conmpounds with acid in

substaniq al | y equi val,.ent  oroportions in ter .or.an or.gapni c, selvent such as
ret handt or MLERAnEH tr P COHPURE erdbal Uod 4R caf e Boany
cn~stal | i zagdj@ed I @OnO" BYaPRLAS | MBnburgheos oldi@RIohe N PirBadiinfiaé t YDET)Ch can
be 10 forned are the hyquoch"l oride, nitrate. sulfate.” bisulfate, phosphate.
acet at e, | adiisvpegpytdarbediznide ar (RIRCe,. 3 watinilidatSedimestiybanieppropylinadiodiimide

gl uconate, rate, . benzoate, nethanesul fonate, ethanesulfonate,
benzenesul féﬁﬁ?@%%ﬁra&eﬁékﬁf%bﬁaﬁ@sm%& R0 BSPRATHEA luoToposhate

1,1 -net hylgg’?p bsd GAhBY et @ppa)) salts. 1 ~ The conpounds of
formula (1) o fh‘?s %nveﬂ??a(%hnay cont ai %b‘one or nore asymmetric centers
and thus they can be exist as diastereoners. The invention includes both

m xtures thereof and the separated individual diastereonmers. In addition,
when the conpoundBrefredinermadigistcosiponrsdsal Aommue ) are thesey whersin

Ris selected from the group consisung of (C;-C,)cycloalkyl and (C;-
C))cycloalkenyl. said groups being optionally substituted with up to three
substituents independently selected from the group consisting of halo, hydroxy,

30 (C,-Cy)alkyl and (C,-C,)cycloalkyl;



they are also within the scope of this invention. 20 The corrpoundsﬂz)fFEB
Formula (1) have been found to possess selective affinity for 2003 .
Qu.,l-receptors and ORL-1 receptor agonist activity. Thus, these conpounds
are useful wo @mseinal gesic, anti-inflammuator~~, diuretic, an®sTigsy/e1239 _
heuroprotective, anti hvpertensive and ami-anxi ety agent. and the like, in’
manmmal i an subj ects, especially humans in need of such agents. The
affinit,~, aﬁgémaﬂacmio\mh@|Cér§oramrraﬁ%Rg@sh whight Ruf efiachgd 1 eheduiffeaen pefied by

the fol | owzn~ tesu,res ecI,wer ect Aff n|t~~for

ORL1-receptor affiff PiRS aﬁ%L %Cl:;égfé ©EAE Ry %R fn@‘:g%a?@
conpounds of t higodd1vemt b%%l% G@I@Bﬂkﬂegcb-fé}aﬁk%nff)'(i@l@ ko RIVOC KA B
Human ORL 1 receptor transfected HEK B 2003 WO 0/ 0801 3736

PCT/ 1B99/ 01239 29@natid br mmnbomamshaerdcvdixeaiofrgmsmgafggf tef dixring @cmeorh&feh
beads are conbined with 0.4nM"' Hl noci ceptin and unl abel ed test conpounds in
200ul of 3 50mV HEPESO mﬁmwa@ce@ﬁwa@ HY stlerterd Mepon hegrratomaviapdbaryd, ofThi s

mxture s | noubales o AN LRIRCELNCEA UM EXh AR Aocitlor R ARBH L0

60m n. Non spec ermne | tion of

noci ceptin. Radigafsi #i bpﬁbdaﬁx Gabdfredd bm/w h@%%é%u%tﬁﬁ@tﬁ?tlﬁdcﬂénﬂﬁﬁ@pt or
affinity: The mu (p) opioid receptor binding affinity of the conpounds of

this éo i nventi @nleapéﬁd:@u balod (Red  Jajkv hbalﬁéCIrrbﬁ\t\Iaﬂg'lriC@@elﬁdkoe@ -Cld@uoyam,
2601 UL | 1t Goat dli-GPAUBHEE ave-Colibi St GiTh THERN MBS SHa H(Srel ed

Lost copounds R0, 6f o Kenssr b ler il g8l o | i O

and 1 ted at rt for "30min to 60m n. Non

speci fic bi adizigzi andoet @ thdepehdeytit fetecled-framctht gfoupondisid &F MMES¥en and

Radi oacti W= was counted by Wallac 1450 M croBeta. x-receptor affiniri-~
The kappa (~:) ®plicoi d receptor binding affinin~ of the compounds of this
invention are determ ned by the foll owi ng procedures. Human kappa- opi oi d
receptor 20 transfected CHO hl cell nenbranes and wheat-germ aggl utinin

coated SPA beads pfoge pRITrdIateWhédIar®comPburdds@f18fmila A abindbelRetelest
conpounds in 200pl1 of 50mMM Hepes buffer pH7.4 containing | O nM MC, and

1M EDTIR. TRiis selested rfeorn sthe rgearpatadisting rqf (fefQB)@mlaalk!i 605|=Cn1)cxmdmllsqw_b| fic

binding is determ ned,.by the. additj.o 977. Radio act.iyit
count od by val FREORaSH NOLr SBia. (Geredusioals PAR--aoTiE dare (

opi oi d receptor BipdigeRifinity of the conpounds of this inventi on are
determ ned by tﬁg fgc?lovl\ﬁng procedures. Human delta opioid receptor
transfected CHO K1 cell nenbranes and wheat germ aggl utinin coated SPA

beads are 30 conbi ned with 2. Onl ~~ E and unl abel ed test conpounds in
200pl of SCiiF angsbad o thercashenm 1R 0 & \g@]@)y@ch R 1s attached 10 the nitrogen atom o

20 the piperidine ring. and selected from the group consisting of (C,-C,)alkyl, (C.-
C,alkenyl, aryl selected from the group consisting of phenyl and naphthyl, and
aromatic-heterocyclic selected from the group consisting of furyl, thienyl,
pyrrolyl, oxazolyl. isooxazolyl. thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,
triazolyl, furazanyl, tetrazolyl, pyranyl, thiinyl. pyridyl. oxazinyl, thiazinyl,

25 pyridazinyl, pynmidinyl, pyrazinyl and triazinyl, said arvl or aromatic
heterocyclic being optionally substituted with up to three substituents
independently selecied from the group consisting of halo, (C,-C,)alkyl, halo (C,-
C,alkyl and (C,-C,)alkoxy: and

30 Z' and Z° are independently selected from the group consisting of hvdrogen and halo;

and Z’ and Z* are both hydrogen.



37 PCT/1B99/01239 Hepes buffer pH7.4 containing |OM MgCl: and 1nM ELIZ%TE% 2003
The, assa~~ i s incubated at roomtenperature for 30mn to 60m n. rQ
specific binding are determ ned by the addition of 1 ~M of each non-I abel ed
| i gands. Radvoagbsovit<~ is counted by Wallac 1450 M croBeta. HEaIBIperdent
nmon specific binding thus obtained is graphed as a function of conpound
concentration. A signoidal curve is used to determne ~0~o0 bindings (i.e

| CS values). In this testing, nost of the conpounds prepared in the working

exanpl es appearing hereafter, .denonstrat ed r. af fi < for ORL
1-receptors than fMor‘?rﬁreg eﬁé?:‘%’fﬁ?ﬁ?aée C?‘@B"‘(’ﬁ%ﬂ?fﬁ’%’éﬁr}g) '?WF‘? cqrpRounds
(mu-receptorg, l?M< 1.0 Functional assa-~: ~ The functional activiri~ of

t he corrpounds 0 his invention in each op| oi d receptor can be determ ned
in 3 ~ S GTE bi@dCRyyslpslkeim according to the procedures reported by L. J.
Sim R ?Liao and S. Childers Neuroreort Vol. 7 729-733, 1996. Each
human ORL 1- Almanaqba%aw&moa@tqranf Reviptach Raxﬁsaﬂé@teédomoge@pwﬂw

cell menbranes are used...The. e spended i n. |c ol m\/l EPES
50 buf fer pr 7. 40F KB AFAASRoB saeteddrom T Mol gens e

mg/ M of Dithi otEtfett)QLer(\p'Ia;}n,“%@qgﬁqhtloaﬁdm S buffer pri or to use.

Menbr anes are i ncubat ed for 30 mnutes with the appropriate

concentrati op'. @f. Z’emt chrmﬁdndmgem t he presence of ~ ~M GDP. 0.4 nM of
368— GTPyS and Weat - germ aggl utinin (WGA) coated SPA bead (1.6 ng) in a

0. total volune. Basal binding is assessed |n t he absence of agoni st,
and non ecific ng y is
count ed @p Wal | a%‘gl?h 8“ (r:érjgg) é}gféﬁ%é(‘[ eégortltg %la%ﬁbep |(féodrlt%hI

prepared in fzxpeel ek mg&alcbh{pe%cgo,q&rﬁﬁL 1 agoni st s act ivity in this assay.
Anal gesic Tests: Tail click test: 30 Male ICR mce, 4 weeks old and

wei ghi ng 19-R6g(CatacyeiatkyliThe trai ni ng sessions are perfor rred unt| | mce

can flick their tail t hi 403e na i.a 2003 WO
00/ 0801 3 38 HICHH h%@??\,\‘%i"%g%“ WErL RA %t‘j lcﬁltﬁ%ﬂ?g@?ﬁd ® "i‘%&t‘mgﬁ%ﬁ‘(&ﬁw

Sel ected nice apg gis@fhidetiddhagd SHORED BRI the PRSud @nSREYe bi HRuy aﬁ@%ﬂ&ﬁ@d
twice at 0.~ 1.0, and 2.0h after admnistrati on of the conpound

intensitly of thandeamis set to 80. Cut-off tine is set to 8 0 sec. .4
conmpound of[gtS S |nv§2t| on :hs subcut aneousl v admi ni stered 30 mn before the
test. The EBsofv#l gdd £s@aafl idese the dose of a conpound tesTed which

hal ves the tail flicking observed in a control group. Acetic acid ~~rithinr
test: Male ICR mce. 4 weeks old and wei ghing 21-26g, are used. They are
fasted the day bethEiErr%merméﬁatecnoaq:iodnﬁ:SoﬁbfmhleGjX\)’mittheS\aﬂléram to the
concentratlon of 10 0. 7% vi v% and injected ntraperitoneally (0.?m ./1 Qg of
body wei ght )R S0 sHiestedni Fma 06 FERRRe ARASAUSE Alcotfpdumdyelpalihl saP‘i’tvéﬁt‘l on
is dissghved in S ) n I

adm ni s? gr ed to Qﬁ‘ JW%{]%&&? d Béc&(gc|pcsif’%)lrﬁrilln\g(:Stﬁ P%nﬁt%gf t“‘ﬂ ?R?%agéléetel o
acid injection. gaechuédd ﬁﬁbpdn&erﬁlxa@&témﬁ&nlthe @ﬁﬂi@%on@t@ﬂnﬁ of asldedydioxy,a

vi deo tape recorder. Nunber of v~~rithing is counted from5 to 15 mn 1 ~
after acetic aci@ iGjadiot pesh(CiaecyElBlkwial ue, defined as the dose of the
conpounds tested which halves the withing is observed in the control
group. Some conpounds of this invention denonstrated good anal gesic

aCti Vin~ i n A N Sulai-1o BV EBRbdsanbliCl RGilEShicp el CariPhipiosune diRodeiOusth ar e
i njected subcutaneously with a test conpound di ssolved in 0.1 % net hyl
cel | ul 088( MO) - saifi the pmendmhlrmgeand\fstkeme&(frdm mhe Sfdupl conbisang of ¢C€ e} Yatkydr e

injected into a hind pave n r ,of liclang the injec aw per
observation periB8e"9s he%{sHT‘ (:(Ll:o‘rﬁeiamlt 36 atkanyla(Cafes h@’nyﬁjﬁlblaé‘ﬁ of

fonnalin and exp aAsn% ' (s cle
onmal 1), 80, X0 RRRC ARy AN 0 TR ok Qo L ARE A A
Fol I enfant, et. EBm:,to Bio nﬂg aﬂﬁﬁrﬁaﬁmepc&ﬁntly selected from heteroatoms, and aryl, or
aromatic or non-aromatic heterocyclic wherein each of said aforementioned
30 groups 1s opuonally substituted with up to three substituents independently

selected from halo. (C,-C,)alkyl . halo (C,-C,)alkyl, (C,-C,)alkoxy, -CHO, cyano,



85-92 ( 1988); (2) H Ropers. et.al., Br. J. Pharmacol. 106. 783-789 é&
1992); and (3) H \Weel er-Aceto, et al., Psvchophannacol ogy, 104, GBa-F ZQM
1991 ). The conpounds of Formula (1) of this invention can be adm ni stered
by conventi &vaD0/gs8aEr naceuti cal practice via either the oral, PaFr#Em&iad or
topical routes to 30 mamals, for the tred nent of the indicated diseases.
For adm nistration to hunan patient by either route, tine dosage is in the

range of about OXG@L LYo ABdtO-- ONH-£H:-.6 2008 B 66) 394G ' /|
B 99/ 01239 3000ny/. dy j PRA gy paki gn 8 ~cPr ef erably about
0.01 ng/kg to aggﬂ%ﬁgﬁlg'g\ﬁnﬁ%%‘gggw&\%ﬁatan%éﬁ'g:a’??ﬁ‘é/&mpg eﬂag singly or as
a divided dosez? Howgy e areMAddRhEQAR idchedBEBIRAEIUY cBRGHINNRAHRE atkPON
the wei ght and condition of the subject being ueated, conpdound enpl oyed,

t he di sease stathkelbei ng treated and the ~ particul ar route of

adm ni strati on chosen. The conmpounds of the present invention may be

admi ni stered al one or in conbination with pharmaceutically acceptable

carriers by eit herM%fe p&&@n@cpgx\{ou e%glgt?orggﬁ.\g{dg%sfnldyu é{oﬁg{ﬂg%gggre 1 v?hlé({\é}

adm ni stration can'be‘carrie In sin or ses. nera?ly,
t he conpoungsisCafechd fombinaegowp tddnvietih®ws (Uhar, (esstikaalt yClfyerareiabl e
carriers in the formof tablets, powders, capsules, |ozenges, trochees,
hard candi es, poomter sdi-sprays-habr eteeC i 3xcivaikyl.s upprssi t dir i o5, ti-dkloi g€;-
gel s, pastes, |lgtjons, . ointnents. suspensions, solutions. elixirs. syrups
or the Ilike. Sdghkﬁﬂﬁﬁﬁﬁ@'utical carriers include solvents. excipients,
coating,@gents, bases, binders, lubricants, disintegrants, solubilizing
agents. suspending agents, emnulsifing agents, stabilizers, 1 ~ buffering
agents, toniAcisnttasligednd she arbsestont oVRSwitl WalthrRitis sigichagenttie nAropeRbiodfol
coloring agents and the |ike. For exanple, the tablets can contain various
exci pi ents sucHh&ipsaaingHing. 8¢ sslected emstbe grpwn ernsipgralof (ReCoalkyli(Ese,

| ci | f at ' l¢. titan id d, the ik
coat ng agents GURRL BU AR HEm bR Grup oI SUNEH AR bl S,
bi ndi ng agent s setahticAigeraRbAdlicn selgtied AR Ghe NEohY ! @cﬁ‘isist'ih%)_s@f Fe1,t Bedyl ke,

and the disintegrating agents such as starch. agar, gelatine, sodium
hydr ogehtar bongtverolihd oxazolyli kieooxagelivi.i thadolyl, ikethiaradyk i mjdaapdvit pysazolyl,as

magnesi um stearate,gnd. talc are often ven~ useful for tabletting, purposes.
Sol'i d conposi titﬂﬁ@lﬁf qt(‘51"3'5?‘?“Pil1 é?mizﬁpbg‘ r@?arﬁll‘séhlﬂ?é“l'eﬁﬁ?@g}ec?x&?“ﬁl }hnggg'?n

gel ati ne Capsu'p‘?’ﬁaazﬁx&ﬁf epadidiB ST haSinyD Al StrzPRDECKAIAN 2AlS Qr 2 ArdrfMicude

| act ose as wel I"”"as hi'gh Toi ecuiar Wei ght pol yet hyl ene"gl'ycol's. When aqueous
suspensi ons andewtoogtiixi beingr epdesaliyedsitstituredal waxdmiupi gor alireon sulisieieast | ve

i ngredi ent may . copbi.ned with varjous sweeteni ng_or f]avoring agenits,
col ori ng matt er‘n‘?‘-:%rpc ady sgﬁa{ed!}forgéﬁqjggqupé:@psxém gf lﬁag)?’nﬁ:lé;}éﬁ”é\a’ Eag%;.() ndi ng

agents wel |, Ahi i .uent s such as water, ethanol, propylene
gl ycol ,ﬁ’; ycericﬁsaan raj\ggg(l:‘\(/)\gg %gk#’i e conbi nati ons thereof. 04 F EB 2003

WO 00/ 0801 3 PCT/1B991 01239 40 In general. the therapeutically-effective
conpounds of this invention are present in such aral dosage forns at

concent r at | dnaBd&Eeirs indapgnirgatlvoseiesteroemythearaym conpisnsphydrogemand han o, by
wei ght. The cpgpo o} resent invention in the formof a solution
may be inj elie %n;é%f\a{eegr’?l&@?g&fﬁias i ntradennal y, subcut aneousl 5~.

i ntravenously or

25 Among the foregoing intermediate compounds of formula (X), more preferred
are those compounds wherein
Ris (C¢-Cyoevcloalkyl;
A1s attached to the carbon atom of R with which R is attached 10 the nitrogen atom
of the piperidine nng, and selected from the group consisting of (C,-C,)alkyl and
30 (C,-Cy)alkenyl, phenyl and naphthyl; and



intranuscul arly. For exanple the solutions are sterile aqueous sol utions.
aqueous suspensions and an edi ble oil solutions. The aqueous sol Ui4offR Ju88Y
be suitably buffered (preferably pH>8), and nay contain enough salts or

gl ucose to medeo/bdoes sol ution isotonic pith bl ood. The agueouspGuIBa9/0BES are
suitable for intravenous 10 injection purppses. The aqueous suspensi ons may
contain a suitable dispersing or suspendi ng agents such as sodi um

car boxvet hviztel’) 2 pdeZ* anealhivdelgenl ose, pol ~i nyl pyrrol i done or gel atin.
The aqueous suspensi ons can be used for subcutaneous or tntranuscul ar
injections The edible oil such as cottonseed oil, sesame oil, coconut oil

or peanut oil can empl oyed for Ie Qil s i e..oi |
solutions are suit %mgulﬁ.gr Preff?réedatl e%’?ﬁ éae ORPPE" %%géuﬁ%g@mgng\)s%c&oﬁ%eous
injection. ThgnphRdbdketean of all these solutions under sterile conditions
is readily acconplished by standard pharnmaceutical techniques well-known to
t hose skidl eRlis (Cs-bcmaloalkyl, is al so possi ble to administer the conpounds

of the present invention 20 topicall n treati n i.nfl ammat ory condi {ions
of the skin 4Aridafshsd ﬁ%yﬂepqaém%zenyofﬁé“a@n‘bhw%ﬁ ahed e nr?@maf%o}
gels, pastes) o 1
phar maceuti cal Rﬂﬁ%@n?%ﬁc Qfd Léé]gcﬁ%f t&ga‘g%g{oqg 1&41?%%121@?[33:}1‘% (gﬁ \I on is
illustrated by Eafi'@ fol | owi ng exarrpl es and preparatl on. 2 However. it
shoul d be understood that the invention is not limted to the specific
detai | s of thegs Zeadgl @& dhbygoegmar ati ons. Mel ting points were taken with
a Buchi 1(chro nmelting point apparatus and is not corrected. Infrared Ray
absorpti‘on spectra (IR) were neasured by a Shimadzu infrared spectroneter
(IR-470) . " Hoahdtal Seivpesiear magnetic resonance spectra (NVR) were neasured
in CDCl 3 by &—<J+HG—NWR—39 spectrometer (JNM Gh270, 270MHz) unless otherw se
i ndi cat ed and peakThzofillomams rwceoﬁ)&ahﬁﬁ&adlusmatf)ahid prepezratmm lof thercofyponthds
dow-nfield fromtetranethylsilane. The p E B_.2003_WO 00/ 08013
PCT/ | B99/ oma‘ghapr%ﬂsaw%ea%n deﬁaBlteédeTé@Wﬂéq ;rtsiwcsateds R ghnyl ard Zgto dodmither ; t.

2l or o- 1 (e eEhpr el SRR PR AR Bl anei m davol e A

m xturegf 4-(2-keto-1-benzim dazolinyl)piperidin~ (6.10 g. 23.6 mmol) and
HCl solution in MeOH (20 M) was stirred at _roomtenperature for 10 mn.
Af ter evaporation 'BTC lsgeQRist compeundssofdfiermigls () jof uhist myentionEm2D heo

give HCl salt as To this HC salt was added

cycl ohept ancﬁ{‘ép %}na ?BYBE\?%@% ﬂ? | owed b~~ addition of aqueous
sol ution of hCN (]Ingx.ge geacagn%cﬂﬁﬁlea afn;ﬂ:ai’iﬁé BEloh! a”éu)bs@ﬁxeﬁtof@ eb@NEACEAR UG e -
After 18 h stirring, the resultine solid was coll'ected by filtration,

washed wi t h mmdmfdhcfmmmlam(\&hﬂm V), §VIp (BXB Xy (K3B). ?XL\S))ar@f()WI) srile
g 16 1 Mol ey AR FroRdt SUENE SOPETIEReBre Ph PRI APE
bromde in i ?X‘f"ﬁ xture
was stirr edﬁﬁoggg%%we%%?lg?g \fz)?)ﬁl iéﬂﬂg Aqulgg%;g C&%%Ds {J?lgog%]da\%gcsdmgdded

to the reactthotarborhtotreinaR aviitie isr Amuhdd o ghstitrogeragparinahl piperidind fiegt dd b~~

filuation, washed with water and ELO, and dried in vacuo at 70C to give
4.88 ¢ (82 go%pogpdslof( fOIm(.\ a (XIV). A is attached to the same carbon atom of R where the

1- phenyl cycl idinyl]-1, 3di hydro-2H 1, 3-benzirni dazol -2-one
as white pova\ﬂb Ey,&ukl %cgg%f 1- 1-( 1 20

phenyl cesl ohepn~Il )in4a pddefed dieRydidr kied- A NMElr froddssek, JefeiBed Meekarel, - Zniae
(2.316 g, 5.93 mmol ) and phosphon~l chloride ( 16 m. 166.3 rrrml) was
heated to refrdastidngrand. BrievalAdf ere amuioi prgteding-groups mdnmacm@nétrgagsntSt he
reaction m xtu oured into i,ce cool ed 26% anmoni ut i

extract ed V\n”tSFFr ﬁ% gafﬁ‘ggé’&‘tI P&‘é‘?’él”bo‘ﬁbli‘”r?éﬂ’ %F"éja g &R ﬂscb‘quﬁﬂ’cgdf’l ed
(1 ~la:SCa) ) t £5l &ye | cpl um
chr omat ogr ap?;]glle%&c I@{:oﬁ Qq? Qﬂg%@@ gﬁgﬁ%zsiﬁgﬁge‘dt %’yl‘sr gge?}z;@ﬁe p’ué] Jbﬁgvﬂﬂly\/‘g 1.42
g(58.7 % ofSopsl 09919sS T@mpfmuﬁosmbiedunr ghbups' ivBlude Henihiz . ZE;E@}} :&d t-
7.70 7.63 (1 H m, 7.6l -7.49 (3H, m, 7.38-7.31 (2H, m, 7.30-7.20 (3H,
). 4.46804. BnCOs- epresgnieiaisBac QOBPOH, ), ?.62-' 222 (4H, ), 2.132.09
(4H, m, 1.81-1.72 (6H, m. 1.60-1.49 (6H n). 30 This free am ne was
converted to HCl1 salt by treating the obtained conpound with HC sol ution
in MeOH Evaporation of the solvent afforded solid, np 153-156C. 04FE
B 2003 WO 00/08013 PCT/1B99/ 01139 ' 42 MS(ESI positive) mz: 408(MH)-.
Anal . Cal cd for C~sH30N3Cl~HCl1~2.1H20: C. 6=.76; H, 7.36: N 8.71. Found: C,
62.06; H 7.26; N, 8..61.



Example 2 7~=h'leth~~l-1-]

1- (1- phenyl cycl ohept ~~1 ) - 4- pi peri di nyl j - 1H benzi m dazol - 2- am ne AUéorIElBtmﬁn
of 2-chloro-1-[1-(1-phenylcycloheptyl)-4-piperidinyl Jbenzi m dazol e iExaan e
1. 69.3 ny, WO.40/0%013mpl ) in 40 ro Mel ~TH? solution in MeOH (~PhT/JBRRAI230
Stirred in autoclave at 110C for 6 h. Af€%r cooling down to room
tenperature, the solvent was evaporated and the 10 residue was purified b~~
preparative TLC (0.6 mmplate x 3. CH3C1?/MeOH:1 QI ) to give 66.9 ng(83

~0) of title corrp nd_a e.bro~~ 40 ),
39~ °317, 2s0 1" preys MRyl b AlRhR oP iRt Bl mad RS TS s npg Rl
7.38-7.18 (%rrnﬁ]}aj(lﬂwﬂegeﬁ 24 e(l%'é')'m ug fk fksé}ﬁe& b} [Hn tHd schénROsidh 49 h(alol H.
m, 3.14 (3H, d, .9 m, 2.34-2.05 (8H 1~ m.
1.84-1.44 (J}(Hrﬁinzf)errélmesnfedée Faunnmka((Bﬁ 9 rrg 0 142 mol ) was converted to
HC1 salt by treating with HO solution in MeOH(3 nml ). Evaporation of the
sol vent afforded pal e brown am)rpho&Ch?HTqa IR(h.Br): 341" ', 1660 cm'
Anal . Cal cd for C26H3aNa ﬁHCI HzO C 63.28; H 7.76; N, 11.3._@. I,—'\Pund: C,
63.09; H 20 7.78; N 1 1560. Free am ne was al so converte ,t—g

et hanesul fonic acid sal . al. Calcd for C26H3aN~-~2C2HsSON+~ 1.1 HzO C
66.07; H 7.86; N, 8.72. Found: C, 56.26; H 7.96; N, 8.8 Exanpl e 3
| ~=Phenyl - 1- [ 1- ( 1- phghy oheptyl) - é @ peri di nyl | -1I—% dazof - 2- am ne
Thi s was prepar ac¢ordiing to the pr Cedure descrjb in BXampl e 2 using
aniline ( 10 eqﬁd N20C, 4 h) ipgtead of meZ nd MeCH. Yield
was 26 % ~ H NWVR 270|lM—|z%CDCI s) 6 ( 16 O3 .94 (1 H
m, 3.05-2.93 ( N 2.46-2.00 (8H, n), 1.90- H/m' 1.65-1.40

(6H, m. 04 003 W O 00/ 08013 43 PCT/I E 9 2 MS(El) nlz:
464(M ). 29~, 210. 91. Thigllfree am ne was converted %o hydroch(lg)i de salt
using HCO solution in MeOH to give pal e brown anor phous [solid. I R(hBr):
3389, 1636, 1589 cm' Anal. Calcd for C31H-6Na~2HCO ~H20:| CAMgX 02; H, 7.26;
N, 10.08. Found: C, 67.19; H 7.31; N 9.96. Exanple 4

2- (4- Met hyl pi perazino)-1-[ 1-(1-pbenyl cycl oheptyl)-4-pi derigi gyl )-1H 10
benzi m dazol e This was piRepared according to the procedure described in
Exanpl e 2 using lnmeth~~l gjperazine (2 equivalent. 120C, 1 i nst ead of
met hyl am ne and MeCH. was 96% ~H NWMR (270 MHz CDC131 7.64- 7.44
(4H, m. 7.39-7.30 (2H]| M, 7.27-710 (3H_ 1~ m, 4.1 398°(1H m.
3.28-1.21 (4H m. 3230 ~(2H m, 2.64-2.58 (4H 2.]138 (3H, s).
~.45-1.90 (8H. 7. .4~ (10H, m. This free 4r Nconverted to
hydr ochl ori de sal Cl solution in MeCH to gi pow anor phous
solid. MS(ESI posi njz L472(MH—|) 20 | R(1 ~Byo).: 612 cm' Anal.
Cal cd for C30Hai VS§ %6501 H. 7.74; N 169.4Fo|:md C, 59.85; H,
7.86; N _11.64. Exale~ Z V)

w

As shown in Scheme 1, a compound of formula (Ia), wherein L represents a
leaving group such as halo. may be obtained from a known benzimidazolylpiperidine
compound of formula (II) via intermediate compounds of formulae (IV) and (V).

10 First. a compound formula (II) may be subjected to the Swrecker synthesis
with the stoichiometric amount of a cyclic ketone compound of formula (III) to give
the compound of formula (IV). Second. the resulting compound of formula (IV) may
be reacted with a Grignard reagent of formula AMgX (X is halo) to give the compound

of formula (V) Then. the compound of formula (V) may be reacted with a suitable

—
I

nucleophilic reagent to vield the compound of formula (Ia) by introducing a leaving

group to the compound of formula (V) in the presence or absence of a catalyst.



2-1\' ,N-Di net hyl -1-[ 1- ( 1- phenyl c~cl ohept ~~I ) -. ~- pi peri di nyl ) - 1H 0
benzi m dazoi -2 am ne This was prepared according to the procedure OLeEFr,Brzﬂ%d
m Exanpl e 2 using di net hylam ne solution in MeOH ( 120C, 16h in autocl ave)

i nstead of nwaw)oam’s ne solution mMOH Field was 97% 30 ' H®MBPRTIIMVHz,
CDC13) 8 7.62-7.42 (4H, m, 7.38- 7.30 (2 m), 7.27-7.08 (3H) m,
4.20-4.04 (1H m, 3.06-2.94 (2H m, 2.88 (6H, s). 2.46-2.00 (8H m,
1.84-1.40 04 F EﬁB Soecken\sDUBRISOBEY be £amed @I/ UsirO 8 /sgitable Zgarang Gigentn) .

This f ted t h d | t t
VBOH Lo g vo BEPEE R TS HTES FPBRE DY KAty S5y o e ism By I

| R(ILBr): 340 , . .y |

7 5(9 4 R | 4874? ]léé%ng@u&abﬁgac'\ géagﬁh%qexfx@rm%aﬁ 5%3?"'%(&16‘%?013%1% &nidd

2- Met hox~~- 1 -(KICN)L - [Thesnpeiacrjon! mdielpd carrigd dutpit pEIindhé ydnige blaban i wi MaztabeutThi s

was prepared according to the procedure described in Exanple 2 using sodium
nmet hoxi deD( 1QfCe€quli10$amelﬁG'C0¢1é’falffl§x 10 h) and IVEO—| I nstead of nethyl am ne

| ut Me CH. | d % 48 (,3H,
. 738730 (aH, T e ol s Chmpbloct Ridls 1P i Sliehaie lady iy
m. 3.06-" " 0Hdid umier #hp&ods %dﬁ%ﬁ aceardnﬂa BGnbwAdproceiufdd (e, oTJ&“ mfree

am ne was converted to fumaric acid salt using fumarl c acid (1 equivalent)
to give pal e Iyebl ﬂwmanmnﬁdmls/Dsng iRels. , MB(ESI(lﬁ()s]\'tl}\ﬂe)lW)z Mork( dpekificall .0
IR(ItBr): 3400, 1703 cm' Anal., Cal cd for H~3N30- C~Ha g;o C.67.0?7: H
7.31; N 7. sahxsrrwﬁen ey Recamed QU irga %mbﬁs Vet such B(‘éﬁ% gturgn (THF) or
2- (Met hylsul f 6 I | ~~

benzi'm d §o| & ‘iast i:IV\C/)[aHi‘ Op(%égg‘r%eéhg%%%n%g%?&)é &f ﬁ%ea&%ﬂcg’ tUre %GSCI’I Bbodn

Exanpl e 2 usipgiguiks 16 @bbhi 98 hedrs NasMerdtly V\@ee@namd [PMgeht 6M E@B&Hdafoufh@ 2
h) instead of nethylanine solution in MeOH Yield was 81 % 1 H NVR (270

MHz. CDCL3) @eammmme (@t abayr 0ﬁ¢ anz? t%mcnsn FENMuremay7bes Al WED 1 Marm30 ) |
7.25-7.12 (3H, fﬁw% m, 3.05-2.95 (2H n), 2.77 (3H s),
2.43-2.00 (8FP°IH)“?ma°F§‘e‘I°1.°i. e’(ffﬁci%‘.mrr). 0 4 F E B 2003 WD 00108013 45

PCT/ 1 B99/ 01239 The compound of formula (V) thus obtained may be refluxed with a suitable
15 nucleophilic reagent 10 give the compound of formula (Ia). In case of L is Cl, a
suitable chlorinating reagent is. for example, phosphoryl chloride. This reaction may
be carried out under condiuons for example reported by R. lemura er al. J. Med. Chem.

Vol. 29, pp. 1178-1183, 1986.
A compound of formula (Ia) wherein L is halo (i.e., a compound of formula
20 (1) wherein Y is halo) may be subjected to a reaction with a nucleophilic reagent under
known reaction conditions to give a compound of formula (I) wherein Y is other than
halo. The nucleophilic reagents include amine and imine compounds such as mono-
or di- alkylamines, cycloalkyl amines, alkenyl amines and aromatic amines such as
aniline, nitrogen containing heterocyclic compounds such as aminoazetidine,
25  pyrrolidine, piperidine. piperazine. morpholine and azabicyclo compounds, alkoxides
and thioalkoxides such as sodium alkoxide and sodium thioalkoxide, alcohols
including cyclic alcohols and diols. and the like. This reaction may be carried out in a
reaction inert solvent at from about 0° to about 200°C (preferably from 0° to 150°C)
for about 1 to about 24 hours (preferably from about 2 to about 12 hours). Suitable
30 reaction inert solvents include alcohols such as methanol, ethanol, isopropyl alcohol,

tert-butyl alcohol. and N.N-dimethylformamide (DMF) and the like. If appropnate,



This free am ne was converted to HCl salt using HCO solution in MeCH,
168171C. MS(ElI) m z: 419(M), 372. 362, | 83, 149. 73. IR(hBr) 33@1 Fgmz[]g35~

Anal . Calcd for C26H33N3S~2HC1~2. 1H?O C. 58.88: H. 7.45; N, 9' . Found
C, 58.62; HWOMONEYI3N, 7. 80. Exarrpl e 8 PCT“B99’°1"39
I-[1-(1- Phenyl cycl oheptyl)-.~-piperidi n~=f5} 2 (1 pyrrolidinyl)-1H

benzi m dazol 10 Thi s S epar ed accaﬁg the roc dure des |bed in
Exanpl e 2 uéﬁﬁgewpmﬁeﬁgﬂl I Bt BF SUGRGS 2 AURREE i el d

was 90 % ~ H NVR A 24Q:iMrden r%@n)o&?compo@nz o@%ox(xﬁhla (Ig)wheflexgri"@ (93w&h4n H,
m, 3.55-3.45 (4H, m, 3.05-2 ny, H m. 2.30-I

(10H, m, 1.Bbdelmby béLO:lakncrd) OutT imsmgfaroeerchm ne MSmeBMB'ES eebdmdl—@l (‘saHt
using HCO solution in 178 15 181C. NMS(El 385, 269.
172. 129, 9§enmﬁ1§r ¥ aé3’e’erm}ree¥2@n E6F VRhabS. BRI 7f3(§r10C’b 8&&%@0%20
C. 63.15;. H 7 N, 9.89. 20
Exanpl e é 2Pl9b aéoﬁtilsn%;ci%?g'%%{efﬁen%act%éFg??m%%% thp%al%élgl’l di nyl }-1H
benzi m dazol e Thi $p WaslitinE RAIREhREED ¢ femiat 1F WhASRdYr s dasdiedbed men
Exanpl e 2 using norpholine instead of nethylamne solution in MeOH Yield
was 44 % ?%berddimidRzqlR Tdg MougDSa 8be7oXidized 38 a(chtiespopding . sEdor] 46mpBid n)
7.40-7.30 (2H, 25-7. 1, . 4.16-4.03 (1H m, t. J~.6
Hz), 3.20 ( Ag.ppert onjeqpo@ah%éat rggorg}st(wh tmoeﬂzerayslgbc?@ Q@%nn&)reaoems
1.90-1.45 ( Qe was converted to HO salt using HC

sol uti on injsg@dﬁrpomg%‘;"l%%? %81 MB(EI) mz: 458(M), 402. 373, 181, 124.

0 4 F Ei® 2003 V\quajrﬂﬁﬁha JPEdrhH2 IO £239b e} Brepked: byBEarbod3Afon oFtldiagire
Anal . Calcd for C29H3sNaO~2HCI ~2. 1H~0: C. 63.17; H, 7.71; N 10.16. Found:
C. 62.80; Heompqnd of fognuis(Xpreparation 1

| ~=1-[1- (1- Phenyl cycl oheptyl) - 4- pi peri di nyl Jr{% benzenedi am ne A m xture
of HCl1l salt of 1, 4-dioxa-8-azaspiro[4.~]deca (\thl s ~as prepared by m xing
of 1, 4-di oxa-8-azaspiro[ 4. ~] decane (11.41 g-N79a62 nmol) and 4N HC1
solution in EtOAc (40 m) foll owed by sol fdifixation using EtzO,

cycl oheptanone ( 14.1 m, 119.5 10 nmTog3 aqueous sol ution of KCN (7.8
~. 119.8 mml) in water (40 m) was roomtenperature for ? days.
The reaction m xture was dil ut W, Hand dX)racted wdth Et QAc. The
extracts conbi ned were washed V=~it er and brine, dried (Na?SQCa),
filtered. and concentrated to give of pale yellowoil. To a stirred
solution of this crude nitrite der'vatl A22.11 g) in EtzO (260 nl) was

added 3 1~ M Et ?0sol ution of phenyl magnesi mbrom de 397, 8 rrm)l)
20900 Chen t ho 1+ B CATBISUE G B ETORR CRbHY AFAbR o BRRRA P R (05

The reacti o, %ts"&h@bl@’a&rmw'[a‘%ﬂw' R QYR OALS camouwdm}u@izowémmemvx
extracted with Et ?0. The exfracts tonbi ned were washed wat er and
brine, Udri edﬂ()m) triphdsgencedt, urandn Goreaetidn ateedsdlmnglsuceh yseTHBWomzlcne A

m xt ure of thls oi | ﬁGNHC' solution was 20 stirred at _60C_ for The
reaction ni WPHUFRE ORARIOIRIATRF! e KMPETARITe Thek HGge 8h Fomashaut (ale a5auy *30«3@! with
25 % NHaCH t B4 r

(azsmy . f O go0E 6F febdln 2 Wis P HEBE) PP IR EedtbE e oy

by col um cCihe @raieOgeapéitribed inl Wed ggalhmc&o g, EtOAc In-hexane: 1 /7) to give
11.42 g (53 % of desired ketone derivative as a colorless oil.
Compounds of the formula (I). wherein Y is other than halo may be also

20  prepared by the methods illustrated in Scheme 2.



2> >H NWR (270 MHz, CDC13) 8 7.~2-7.46 (2H, m, 7.3~-7.18 (3H, m, 2. .74
(4H, t, J= ~. 9 Hz), 2.30 (4H) t, J= ~. 9 Hz), 2.11-2.06 (4H, m, |.7804.F&B 2003
(8H m. Msmz (El direct): 271 (M) A mxture of the above ketone
derivative ( 11.42 g, 42.078 mmol), NH20H-HO (3.5 g, S0.494 mmol), NaOAc
(i.24 g, 63.117 nmol ), and EtOH (150 m) was stirred at room 30 tenperature
for 16 h. The reaction mxture was diluted wth agueous NaHCO3 sol uti on.
extracted with Et OAc, washed with water -d8fd brine, dried (NazS(a),
filtered, 0 4 F EB-2003 W 00/08013 47 PCT/1B99/01239 and concentr at ed
to give 10.41 g of oxirne derivative as colorless solid. To a stirred
solution of this oxinme (10.41 g, 36.3 nmmmol ) in THF (300 mM) was added
LiAlHa (8.3 g, 218 08 mmol) at 0C. Aft 8CHEMER stirring at room tenperature,
the reaction mxture was quenched withgNa2S0a-10H20 and diluted with
CH2Cl~. The solid appeared 5 wasgfennNCdes, by filtration. The filtrate was
concentrated to give 9.94 g (100] %9 of (V1) .
am no- 1- ( 1- phenyl cycl ohepn~l) ghPeridi ne as a col orl ess powder. A m xture of
4- am no- 1- ( 1- phenyl cycl oheptyl ) pi perj di ne (446 ng. 1.64 mol),
2f | uoroni trobenzene (231 nt. 1.64 tnnol), and K2C0~ (227 ng, 1.64 mmol) in
MeCN (~ m) was refluxed for 8 h. Afger evaporation of the solvent, the
residue was diluted 10 v~ith water and gk-tracted with CH-C12. The extracts
conbi ned were washed with brine, rierd’(ixa~§ym, filtered, and concentrated
to give yellow oil, which was purjfied b~~ col'dm chromat ograph~~ (silica
gel 30 g. hexaste/ethyl acetaqzw ) to afford S57 ng (86 % of yellow
oil. HNWR (270 MHz, CDCls ) b 81~ (I H dd, 3=1 .6, 87 Hz). 8.08 ( 1
H br.d, J=7.1 Hz), 1 ~ 7.48-7.11 (6H, m, 6.4 | ( 1 H br.d. J=8.4 Hz),
6.58 ( 1 H ddd. J=I .3. 6.9. 8.6 Hz)|, 3150 3. .36 ( | H m. 2.86-Z.74 (2
H m, 2.3 3-2.~2 (ZH m. 2.10-1.9Q (6H Yy .85-1.68 (2H, m, 1.6~-1.40
(8H, m. MS(ElI) tniz: 393(M), 358, 336. 314 A '\>;|t”re of this oil
(827 ng. ?.1 mmol) and SnCl ?-2H20 (2.[37 78+ m?” in ZOEtOH (~ ~ m)
was refluxed for ?.5 h. After evaporation of Xhe solfvent, saturated NaHCOs
sol ution and CH2Cl~ were added to theg residue: The yellow solid fornmed was
renoved by filtration. The organic |ayer oé the filtrate was separated and

e

g

washed with brine. dried (NazSGa), filter ~Aand concentrated to gi ve
brov~~n solid, which was purified by co chr omat ogr aph~~ (silica gel 40
g, CH2C12/ MeOH 2511 to 1011 ) tg affor/d 484 ng (63 %9 of title conmpound as
a pale brown solid. "HI~" MR (24 M—iqg 3) b 7.66-7.42 (2H. m, 7.38-7.1
~(3H m, 6.84-6.58 (4H, m. -3/08 {1H, n), 2.90-' .72 (ZH, m,
2.3~-1.90 (9H, m. 1.8~-1.6~_¢ Neb 1.2%IX) 1 OH, nm). 30 Exanple 10
0 4 F E B 2003 WD 00/ 08013 PETTT R 7.39 - 4s

1-[1- (1- Phenyl cycl oheptyl) - 4- pi| agznyl ) - 1H benzi m dazol - 2-yl ami ne To a
solution of BrCN (338 ng, 3.19 1) N@,water (2.9 nl) was added a sol ution

of 1-j | -( 1-phenylcycl ohepn~l)-4-pj peridinyl]phenylene-I , 2-diamne (200
ng, 0.5 51 '
R-A
{
N
’
Z 7°
72 NH (X)
Z¥  NH,

()
As shown in Scheme 2, compounds of formula (1), wherein Y is other than halo may
also be prepared through the process comprising:



mmol) in THF (2.9 mM) at roomtenperature. After 18 h stirring. 25 % NH3
solution 5 was added to the reaction mixture and extracted with CHr&EEB2HB
extracts conmbi ned were washed with brine. dried (Na2SOa), filtered, and
concentr at edwb@ogsaid pal e brown solid, which was purified by PEHiRaOALINe
TLC (1 mmplate x 3, CHzClz/MeOH 10/1, #Ben 0.5 mmplate x ~, CH’>CI 2/ MeOH:
I 0/1) to afford 7.7.3 mg(36 9% of white anorphous solid. "AIR
(2 70 M—Iz aPChiedyctive amigatongf g piperidipe-fryone gorgpound 0 zfeﬂ’culi(w)tﬁ)gwesfhié 2.95
(2H, . 2.65-2.4 , 1.90-1.65 (4H, m. 1.6~-1.40
T dis ?xpg-lggfahehdme coglpglgnd gmé'ﬁng% ) : ;

(6H, mne was conver salt using HA sol ut| on in
MeCH tO gi Ve%bgVénghﬁémfeB&%iﬁ 0% 0lhe dcotyRiumd! oPOBHhUNMEI VIS i witE: a 3880Midkne 1 ~
| R(KBr): 70 cmt Anal. Calcd for CzsH32N, ~2HC1~H-0: C.62.62; H.
7.57; 1~, | 1. @mmd@ffmmﬁ&(\ﬁﬁ) wheréin § ik a;leaving grioup such & hakx smpive thel 20

ZNEthyI 1-[ 1- (1- phepyl cycl ohept.yl ) -4-piperidinyl)-1H benzi m dazole A
mxture 6f 1-[ T‘If’alllp %‘%UPQHP Ioéﬁgé’t% &kﬁ pcperi di nyl ] phenyl ene- 1,

2-di am ne ( 3 R ( 1)
in ayl ene (5@) E?Qﬁ?%l O\j/r\l/agisrt Sélg %?B%ghﬁ %A’??er nglf?r}]z%:lgoﬁm%) ttg gr%g%tﬁgm
tenperature, thﬁa:ﬁirietdd)h@om@obﬁsmﬁlaﬂ)mﬁh 25 % NH3 sol ution. extracted
wth ethyl acetate. The extracts conbined were 2 5 washed with brine. dried
(Na2S0~), fi(d ehe@@mldml@mmgeﬁmam@d wig dieveompouad brfofarmaiad (X @ivenths
purified by pre aratl %H# mm plate x ~, n-hexane/ethyl acetate: 2/1
3 tines develo é’&’c’tuﬂ blate x 2, CH2Cl2/ MeOH 10,1 ) to afford
18.1 nggg4 % of pal e brown anor phous solid. ~H NVR (270 WHz. CDC13) d

7.70- (1H, 1), 7.58-7.48 (3H, n), 7.39-7.30 (2H, 30 m), 7.27-7. 1 7 (3
H m, 4.16-3. 98 Each réﬁctinrh,steﬁjsldib-sé’d’%i xﬁ&rld.speﬁﬁcaﬂ.}ﬁﬂt}(e%dllow)ng.2. 45-2.00 (8H)
1.85-1.70 (4H m-. 1.65-1.43 (6H. : 0 4 FEB 2003 WO 00/08013 49

PC:r/I B99/01. 39 El) z: 387 330, 21~, 172, 129, 91, This free
am ne was cdéPvened 50’°F‘I€91“§é‘mm§3é’i“ﬁéa‘l-@ cigpeied 8k aPr?xWE@“Prt%f‘QF\PH’CﬁéF’é

br own anor phous s
1-(1-{1- Phen~~I cy% érgeep%’ F?(4o[g|3%§rg}ﬂgnp )Sfogé{@g}én% red :ﬂ]g e it xci ure of
1-[ | -( 1-phenyl eyshiohephas be %opdmed dmdwd ]:@weuibdseft& dximktidh aof 6&bbHA Ny,

0.16 mmol) and formam di ne acetate (3~.6 42 mol ) in ethoxyet hanol
(0.3 101 ) was r SPMBPRERHS kjown 19, thAFft é#ﬂl%m ﬂwgaraovhroenamiﬁ {esrpsimatigne.

the mxture was b%?ﬁwf lgeeg W'eé Qut%x?e%%%g % rFl&'xdl 1l cgg%(oﬁé&)g@ }%err%g\%);lgrpgg Clén q

The extracts conbined were

concentrated to ghﬁ@aegﬁb@nbé @M{bs@dde,ofmaﬁ&mvua@aawJaexedolbynzmhemaﬁ alkbhg TLC
(1 mplate x 3. CH2C1?/MeOH: 10/1, then 0.~ mmplate x_~, n-hexane/ethyl

acetate: 2i 1 ' ' at ahow rdemekmpergiure doraghont 6.529. 48 h@nmg(ﬁae ggsubiingpaime br own

srorenows ol 2 LM GO S R0 oS T i B B!

. 06-2. 96y (2 H, ”) cond;uons3lo72n?e the am@nc(c%Hmomd offotrhulk: (&’Iﬁ ( §He rdBucti élnééyl 70
(2H, m, 1.6~-1.43 (6H Ms Mz (ElI): 373(M), 316. 296 201, 172.791.

be camed out 1n the presence of a reducmz reaoem such as lithium alummum
hydride in a reaction inert solvent such as THF at about 0°C to room

temperature for from about 0.5 to 48 hours.

18}
e

(b)-(c) Steps (b) and (c) may be carried out under conditions known to those skilled
in the art (e.g., B. de Costa er al., J. Chem Soc. Perkin. Trans., Vol. 1, pp.
1671-1680, 1992 and N. A. Meanwell er al., Bioorgamic & Medicinal
Cherustry Leniers. Vol. 6, No. 14, pp. 1641-1646. 1996). For example,
coupling reaction (b) may be carried out in the presence of a base such as

30 K,CO, and tnethylamine (NEt,) in a reaction inert solvent such as acetonitrile



20 This free am ne was convened to HO salt using HCl solution in ZE&-M&
gi ve yel | ow anor phous solid. IR(KBr): 3400 cm' Anal. Calcd for 0 0

t N3~HC1~2. ~H?O C.6.99: H 8.20; N 9.23. Found: C, 66.28: H, 8.20; N,

9.22. 2] BExaopdeseis PCT/IB99/01239

2- 1 sopropyl - 1-[ I - (1- phen~~I c~~cl ohept yl )2%4- pi peri di nyl ] -1 H benzi m dazol e
This was prepared according to the procedure described in Exanple 11 using
i sobutyric anhydninder rﬁbt%‘eg@‘ gfoundet it 48riopdy. i dehenfFited teswitig G9mPo@Td ©f H NVR

270 MHz, CDC13) b 7.76-7.70 H o m, 7.62-7.49 (3H. .7.39-7.3 ] (2H
ﬁn), 7.2 ~-1. 15) (fgnp}}‘anfl,;‘)wf&- ﬁ? '"(q)"fdkf?“dnf‘,‘blé‘:‘.e 8o f"’%k‘ﬁ,‘c’“qd‘? gys, ?(6.9

Hz), 3.09-2.99 3

) sa e (o S B D T e B T R g e
(10H, m, 1.41 (G2 dhitaBleGreBuding redyEntrdizh @ECHC1 4 2ink MajalysB A Nton@a(abriay ?) .
3S8, 243. 17.. This free amne was converted to HO salt using HCL sol ution
in MeCH3to give pRRIEEUNNORETSRDIEPhSIFS asethano! pIRg (qrEperaturg4n thqrangefram

Cal cd for C~aH~9N3~2HC1~0.5H20: .C. 6 2 2imotkarS: 19ih N. %io45}n‘xﬁ?éj['pd:f C,bl 67. 39;
H 8. .30 ?~. s.| rgomiﬁmgggﬂﬁf:éo ffl& reliux temperature o € reaction mi TCIcrably

2- Phen~I -1 - [ 1- (1npheRngks forchaneBbard. 3 1¢abn el ktiury | ) ThtHeARbsh Madoaq]
This ~as prepared according to the procedure described in Exanple 11 using
benzoi ¢ anhydri déeicasiedashtafmdar khoven Aydrpgeriaden cbnditidnavash @8 #0the-prédehddR (270
MHz, CDC13) b 7.84-7.77 ( 1. H m, 7.75-7.68 1H m, 7.64-7.56 (2H, 15
m, 7.54-7.47 (SAf apjpewgl caplyst syck o Ragpy nicksk catajygtse peiladym catafysisoangy (2H,

. v o (B bt iRl 2os'SHbalhee do jrl hufee KK ol 0% FL00ED, O

was converted to piefersil t alugbd\d fdohn Sethpbiriare) i indde Biydidkedi atRofHeR B QN
anmor phous solid. 20 I R(ChBr): 3400 cm' Anal. Calcd for

Csi HssN3~2HC1~0. 5¢420pn @70 soiyentpucly a9 ethanp! gr FHIF foofradn aiut 005 heurs gp 27, 51;
N, 7.80. Exanple 1~ 25

7

2-Benzvl - | - [ 1- (19B¥renyl cycl ohept <- 1) - 4- pi peri di nyl | - 1H benzi ni dazol e A

m xture of 1-[1-(1-phenylcycl oheptyl)-4-piperidinyl)phenyl ene-1. 2-diam ne
(50 ng, 0.138 nvrlol) and phenvl acetyl chloride (? 1.9 ~I, 0.165 mml) in
xyl enelfl. 3dm ) wasompbindkefotmnlalXy ney bafdyelzedaol fong a demaimidazole amg by
tenperature, the mxture was basified with ' '~ ro NH3 sol ution, and
extracted with ef$fFliomuatatt 2PRIENYR ¥ aldding BRI rchomREEth 8 it

brine 01 o0 (NSl bk i e el A6 B e P bt o
2/1) to Suitable cyclizing reagents include a carboxylic acid. an amino carboxylic
acid. an acid anhydride (e.g.. acetic anhvdride, isobutyric anhvdride, benzoic
20 anhydride. isonicotinic anhvdride and the like) a formamidine (e.g.,
formamidine alkyvlate such as formamidine acetate). an alkyl carbony! halide
(e.g., a cvcloalkyl carbonyl halide), an aryl or an ary! alkyl carbonyl halide
(e.g., phenylacethy! halide), an heteroaryl carboxylic acid (e.g., a pipenidinyl
carboxylic acid compound), carbon disulfide, cyanogen halide (e.g., cyanogen
23 bromide), cyanamide. trialkyvl orthoformate (e.g., triethyl orthoformate), and

the like. Suitable solvents tetrahvdrofuran (THF), xylene. ethoxyethanol and

the like. Suitable coupling reagents are those typically used in peptide

synthesis including dicyclohexylcarbodiimide (DCC),
diisopropyvlcarbodiimide (DIPC), 1-ethyl-3-(3-
30 dimethylaminopropyl)carbodiimide (WSQO), benzotriazole-1-yloxy-

tns(dimethylamino)phosphonium hexafluorophosphate (BOP),



0 4 F EB 2003 W 00/08013 61 PCT/1B99/01239 afford 62.2 ng(94 % of white
solid as am de derivative. ~ HI\rMR (270 Mz DVvsQdb) b 9.34 ( 1 ﬂiéFggz@\J
7.46-7. | ~( 1 O™H m, 7.12-7.06 ( 1 H m, 7.02-6.93 ( 1 H m, 6.63-6.48
(2H. M. 4.8 €osold, br.d. J=7.6 Hz), 3.64 (2H, s), 3.22-3.0@ct/nBodbi259 ,
2.77-2.60 (2H, m. 2.20-1.10 ( 18H m. 3S(El) nvz: 481 (M), 424, 390,
308. 279. 2 1 8. 172, 91. This amde (62.2 ng, 0.129 nmmol) was refluxed in
xyl ene (? nml) for d3hehylphdspboryiaaidei (BF Pdowrd-thet loke: oOhit maproramay d¢ cefreed

m xture was purified bz~ prepargtjve TLC ( 1 mmplate x 3. CHZC ?/ MeCH:
10711 ) to afford 95t At GGrDEboRt O i ithe FribinteaHeriie of tha FEAFHOTy AniRERTe.
CDC13) 8 7.80-7.7 ], ) = L. ' 9- | O
m 431 (2n o PO R e Horh frlpgrahdd e siliehmstae oty L O
1.80-1.25 ( | OH, pithute Moabdut 120 Gbls. pefeddb Yor #68. ab3dt 10 midGks t2&out|722.

This free am ne was converted to HCL salt using HClL solution in MeOH to
gi ve broiwn anor phbagrssofhembrdiment of Bre) 2-agdedeprimidanele ringC4pmuktiboris also

G2 NS -2HCL 2. 100 oy ROy R ealiell P, Bborfiul? e Riai CrederPiodrs,
2- C~~cl ohexy!l - 1- ({of k: RRens; Prc r6Al A6RP1908. ) TheRd REL| Ay hggﬁgﬁg&kmazo e

I
This was prepared according lpb t he procedure described In "~ using
cvcl ohexanecar bony| Pethbmkii deali.fatse dtheaf. RehaiiEpnptsie Tdnslatiboyx Mak.35aRd122-
phosphoryl chloride instead of xylene. Yield was 53.9% for tw steps. ~H
NVR (270 MHz, CDCi%)6-8 7.76-7.69 (1H, n), 7.62-7.50 (3H, n), 7.40-7.32 (2H,
n, 7'3967'15 (3H, m, 4.18-4.02 ( 1 H m. 3.10-2.98 (2H, m. 2.88-2.72 (
1 H mM, 2.531.25 (28H, m. Ms nz (El direct): 466(M). 398. 370, 283,
201. 172, 91. Thi 1bf86velTi NRoMBSUOBY Eirinth £0) Hiah abibissbd o Ialféou}%gtl on
in MeCH to give brown anorphous solid. 30 IR(ICBrj: 34Iicm' 0 F'EB
2003 WD 00/ 08013 f&TtdtBeBhGh2B&hiocanate fomapounGadrrida Sopse@3erit HrshNAR14BliBEO  C,

68.12: H 8.30: N, 7.69. F . C, 68.29; H 8.33; 7.4~ | 17
2t 1 Prono 2t oyl RpyTSoRaons 16 i fe b FORPGIRR.AF JPABLIS D) BT Yidbol o

Thi s was prepared i ; Hbedr | 8.3 i ng
pi peri di ne inst eaﬁgaﬁgttﬁ%%?ﬁﬁgl%%wee%&g ﬁl\ﬂgg dwm}/gsd%d’lrf%%%j}& ? 0 MHz

CDC13) & 7. 64- 7. 4éoupliht redction .- be 88Ti€Rldut in) a réaciion ind® soBidnt sjch ds aw- 4. 00
(1H, m, 3.20-..10 (4H m. 3.05-2.95 (2H n), 2.45-2.02 (8H m, 1.90 10
1.4~ (16H ). Thaleohol degarfthanoliedl Bemvabore®ars termperaiire t9siAGCHEPMs 3P ut i on

in MeOH, np 177 | : M) 72, 5~ . 202 .91,
IR(I:Br): 3383, i‘gg’%‘ecs%%fé%‘éfi?r%% f@?%‘ga&%ﬁ%ﬁ@f%%%éﬂé@. 58:
H 8.11: N 10. 20the fppdsebe &f anbBk v dialibit uBder 261l f&- &3 about 30 minutes to 48

hours.

20
A compound of formula (I) wherein Y is connected to the benzimidazole ring
through carbonyl (C=0) may be prepared according to known procedures. For
example, a compound of formula (I) wherein Y is hydrogen may be reacted with a

lithiation reagent such as n-BuLi under known conditions followed by reaction with an

to
.

appropriate amide compound such as an N.N-alkylalkoxy amide under known
conditions. The former reaction may be carried out at about -78°C in a reaction inert
solvent such as THF for from about 30 minutes to 48 hours. The latter reaction may
be carried out at about -78°C to ambient temperature in THF for about 30 minutes to
24 hours according to known procedures reported by G. Bitan er al., J Chem. Soc.,
30  Perkin Trans. Vol. 1, pp. 1501-1510, 1997.



Exanpl e 18

2- (4- Benzyl pi perazi no) - 1- [ 1- (1- phen~~l| cycl ohept ~~I') - 4- pi peri di nyl J0'4 EB 3003
benzi m dazol e This was prepared according to the procedure described in
Exanpl e 2 uwiorog/odoiBenzyl pi perazi ne i nstead of methvl am ne i nPVEDBRY/0F2X| d
was 68 % ~ H NVR (270 MHz, CDC13 ) 0 7.64-7.44 (4H m). 7.40-7.10 ( 1 OH,
m. 4.13-4.00 ( 1 H m, 3.60 (2H, s), 3 30-3.18 (4H, m). 3.0~-2.9~ (2H,
m, 2.70-2.60 (4H m, 2.45-2.00 (8H m, 1.90-1.45 (104, m. This free
am ne was convened_to, HO salt .us HC1 sol ution in 143
MB(EI) nfz: 374(M FHERSYFHR B%‘FQEP&?&'}“ %é@ hisobtaiped maj?og' “{Sg%flﬁ%ﬁf’ ‘E%r)
3387, 1611 cg} ?&}sémf'das%io‘%\d for C36HasN53HCL1. 6H20: C, 63.03; H, 7.52;
N, 10.21. Fo C, 62.74; H 1.62; N, 10.00. 0 4 F EB 2003 WO 00108013
PCT/ | B99/ 01239 53 Exanpl e 19

1-[1- (1- Phenyl cycl ohept " 1) - 4- pi peri di n)gl ]- 2yp| per azi no- 1H benzi m dazole A
m xture ol A compound of formula (I) wherein Y has an amino or an imine group (e.g.,

2- (4-benzyl -] - l.cycl oh .per benzi m
davol o ( ExanpPEiagyF b qgt e AP Y Gl hosont Bl R by roald
solution in Mﬂgﬂ dddiréd MacthnrurBe} knd\el Ml 1o AdAIFVER B1 1 Féeckatipie these
hydr ogen at nosphere at roomtenperature for ?2.S h.” The m xture was

basi fi ed v~i g&hinsatrumaneechmyakilB3-maobetdaordarith darhalkyktdlopgt halidast abom vemn b~~
filtration. The filtrate was egtracted ~-ith, CH-Cl~. m}gﬂe xtracts conbi ned
were washed WHAPRTaSGeNB, 2 BRTIE FONERY I 2R0a3" 2fide EPIBROUNN ] TS ABINEr &t BRNE The

d
5o e, RO i R 1018 BT Bl o
NVR (' _' 70 Mrzthe @R¥dancedor/atencé. o*f& &ddﬂhnﬁ@rea@nﬁl@noﬂwﬂ@o (hisk stﬂled n 3 4rt 32

(2H, m), 7.24-7.12 (3H. m), 4. | 6-4.04 (1 H m. 3.72~-3.1 ~ (4H,
3.13-2. 9~ (GPepligy symhews -Sujtabjg couplingripagentsgocludadVC andrie lie. Thegminee

d to HCl | t C. I\/B ni El 57 401
‘33‘4”62“’35 208 (g cothpstiig S| ve RplT y1E g T b A0 Bt
;:2?':[‘39“5 i’quL%f%kEi)?a@ mgzca pﬁ@eﬁ’ﬁido"ﬂk'ﬂ st¥ond halﬁe %ﬁder’z &Hﬂ'@nn&xal 68 & fortBridh

~=Pent y|151- (mndnwphenyh@pmlsm@emﬂa) couplipgprezdedi el r]eadxwrbmem smlwzahelmam ne

Thi s was prepared acco ding to the procedure descrjped i u5| ng
namvl ani ne |£F§'t°8§ﬂ ot aﬁ@‘f‘ﬁ&?f&ﬁ?ﬂ%ﬂ?‘ Ve CiSSe3TRIng l%c'}“ge ’%’lel“ N

MHz. CDCh) i

. e (grﬁZt}ur%'i_’i,lr?e ‘b?ol(réHBhéHﬂalin&O 410 aﬁaa'ﬂhe% E?xﬁablc %guﬁlg'goreg}cfis (2H

n) ) 3. 102 93ar¢ fidse rypically’ usahnzpeﬁﬁde( ﬁdﬂthem)s indiudifg W S(D dlﬂ:ﬁd}bhm lca.ﬂboﬂﬁnﬁ)d68~

. This e ne was.converted to HCO salt, 156-1 30 M m z
g 48(,\,,) Bl S arapmiigyaazoles g-Dhy FOCL > TiCt, T0,E8° Penzottazolol-y1
20  diethyl phosphate. Ti(Obu),. molecular sieves, N.N,N,N’-

tewramethyl(succinimidojuronium tetrafluoroborate, CBMIT, Lawesson’s reagent,
chlorosulfony! isocyanate. P.l,. pvridinium salts-Bu;N, and a mixtre of Bu,P and
PhCNO. The amine or imine compounds may be also reacted with a guanidine
compound under known conditions. A suitable reaction condition comprises reaction
25 with an amino-protected guanidine compound in a reaction inert solvent such as THF

at about room temperature (see M. S. Bernatowicz. er al., Tetrahedron Lett., Vol. 34,

Intermediate compounds (VI) may be prepared by the methods illustrated in

Scheme 3.



0 4 FEB 2003 W 00108013 54 IR{ILBr): 3400, 1656 cmi' PCT/I1B99l 01239
Anal . Cal cd for C3oHa?Na~2HO ~H?O. C, 66.66; H. 8.44; 2~'. 10.19.0 £bEH 03 C.
66.26: H, 8.35; N, 10.21. 5 Exanple 21
| ~=Cycl| oheawo dorgdr3( 1- phenyl cvcl oheptyl ) - 4- pi peridinyl]-1H  PCT/IB99/01239 _
benzi m dazol - 2-ami ne This was prepared aé¢or di ng to the procedure descri bed
i n Exanpl e 2 using cvcl ohexyl am ne i néead of nmethylamne in MeOH Field
was ?3 ~0 'H NMR (~70MHz CDC13) d 7. ~2¥N9BE3EBH n). 7.40-7.30 (2H, n).
7.30-7.20 (?H, 10 ). 7.10-6.96 (2H, n), 4.06-3.87 (2H, m, 3.85-3.67 ( 1
H m. 3.1 G2.95 (?Hl m, 2.402.00 (8H. #&, 1.90-1.10 (20H.§n). This free
anore was converted to HCl salt using HCL solution in MeOH M5 m~z (El):
470(M ), 413. ?98. 2%, 173, 134, 91. 1 ~ Exanple 22 H
A-Allyl-1-[1- (1- phep cycl ohept <~1) o‘gl ﬁerl d| nyI ] - 1H benzrnitdazol - 2- am ne
This was prepared according to the pr ?ﬂﬁ §8scribed i n|Exa '(RV usi ng
al Iyl am ne instead Qf AWilamine in M 2Yield was 1 ~ HNl\/R)_(270|VHZ
CDCh) b 7.-7.43 (3H. M. 7.44-7.20 (4H n}, 7.13-6.98 (2H)"200Mm, 6.16-6.00
1H m. ~?9( 10H dd, J=1.1. 17 Hz), |5.20 ( I H br.d, =1 0.3 Hz),
4.254.10 (3H, m. 3.87-~ . T' ( 1 H m, 3|10-?.96 (2H m. ~.3 8-1.95 (8H.
m. 1.90-1.43 ( 1 O—| m. This free anf®OMs was converted to HCl salt urine

HC1l sol ution |%( &z (ElI'): 428(M), 371. ~~1, 343, 2~6. 200, |73.
| 44. 118, 82. le|2 e (a)

R=0
1-{1-[1-(4-F uqup ppheny~ )c~~c| oh - .~ pi peridinyl }Bh(41h=net hyl pi peraz

i no) - 1H benzi m dazol ey Thi s was pre d acgording to the procedure
described in Exanple 1 and 4 using Q fl orophenylgﬁg@ﬂm m brom de

i nstead of phenyl magnesi um br om de. erallf yield was ' ?7.?|% O4FEB
2003 W O 00/ 08013 55 BTN B 99/XV1239Md& NVR (270MHz, CDC13) b 7.64-7.59 (
1H m. 7.52- 744(,@Hrr)719712(2Hrr)702(2Hd.J87 8.7
Hz), 4.13-3.98 ( 1 H 28-3 .2~ (4H, |m. 3.04-2.93 (2H, m, 2.66-2.58

2, @@12 00 (8H. m,
HC1 salt using HC

(4H, m. 2.38 (3 H
am ne was converted
490( M =1), 404, 299, R72, 218. 191, 160, |
cm' Preparation 2 1- Bhenvl c~~cl ooct z~ | ) pi
prepared according to the procedure of B.
(J. Chem Soc. Per~L-in

1.8 ~-1.40 ( 1 G&ON. This free
olution in MeOH. ! MS ml z(El):

4) 109. 8z. IRANRr): 3368, 1609
peri di n-4-one {10 Thi sOAAHRS
e Costa et al

Y o 0

AMgX R—-A  (c) AMgX

(XH1)
> \ l
R-A
N
(Vi)

Route 1 in Scheme 3 illustrates a preparation procedures for a compound of

formula (V1) from 4-piperidinol of formula (XI) according to the procedures reported



Traps. 1. 199? . 1671-1680) using 1-phenylcvcl ooctylam ne (R L. MQuinn et
al, J.A-ed. Chem.1981. Z.:. 1429-1432) instead of 4 FEB 2003
| -(~'-benzo[ b]thienyl)cycl ohexylam ne. Total yield was 39 % ~ H NVR (270
MHz. CDCl s)w® 0608637.40 (2H, m. 7.3 ~-7.18 (3H m) 2.74 (4¥HcThBesio123h ~
J=6.0 Hz), '_'.32 (4H, br.t, J=6.0 Hz). 2327-2.05 (4H, m, 1.80-1.30 (10H,
rr}. Preparation 3

=(2- N t r ophyer=~K3liRe| B/.( V- pWedy Chyml. oMon~11.) ppt- 4713477, dMiay | )%96i néirFhis was

TR A S R o e R G
PeLesh o kRO et sy L el

Total vyield fgrrmals (}Zﬁjr@naylb@réacted i IR hed Md&entGD@hX)wl&rﬂnMw(ha.lotU givkd.
J=1.6, 8.6 Hz). 8.05 ( 1 H br.d J=7.3 Hz), 7.44-7.38 (2H, m, 7.38-7.28
(3H. rr) 57. 26 cromlaoz(ndmﬂfpmnla (XII?B (Thanesnﬂnnglcommm qﬁzfpnmﬂs(léllblrn@'bcs
(1H, ,3464’3 30 (1H 30-1.90 (8H,

m, 1.70-1. PFqF HO giwe thﬁ/g?rgppux}ﬁ §12 F &a%{awﬁ’l . 'é’xf cond%;gat)x%rbzgrd (‘é’g%atmn ma\

Preparation yd 30ie4 idinol HCI salt ter. at about r00M lemperatur
1-[1- ( 1- Phenyl ?‘3‘& Sut psipg & piperidinol LIl all 1p watep L aboul roqm femperature.

benzi m dazol - 2- on(:’RoutéJMH\Btﬁtd% QQ%Mx&Qﬁbéﬁi(ﬂﬂchcB& &chpsunt BIILAARIIVH
m xture of h'-(?-nitrophenyl

1- phenyl cyc |fw¢@§qa;ng :gmpéﬁﬁ\ hs»crqlwﬁ%cqndfwtwg of g compordspt)formula &I V) i

at mosphk? o' ANCF odr By pepge S gl SRirko ARG, OOV RBBse . e 1y

filtration, d&&%wfchbﬁr ah@es&\@éacﬁ@ﬂ§§ﬂ§' rbatcaﬁuetd%@mﬁ@erl\%aumo@am@hé (e.2MB.Cde Was
5 di ssol ved in THF (3 mM). To this solution was added

- car bony! diQosiacazbl & Qlen7 Sng Pamzrmwolam 163U 1t919a'gmmmuwcmm et
stirred at r at o] yS the reaction m xture was
di | ut ed wtﬁ?sg]tl‘@"r%@’ﬁ I\&ﬂ% BBI]ud‘r? & angbeﬁktract ed with CH2Cl:. The
extracts conbi ned gagfe sV bRpuatieh dfRn radédn%uﬁal%?%mma V1)

R
filtered, and concentrat The F due pUI’I%I ed b~~ col

chr omat pyr afdeyn 2 knlosim nmpgeionthgeneC)ceﬁP(XwMCPms Zpﬁd:ﬁa.r:)udrmoccxgmprses?@)ng of
pal e brown powder Total ~~ield MHz. CDCl ~)
7 50-7.20 ( peadepgation of a.compeyinds 1\? oy ula4<>2VH)1 “oél 1 mon?rfomsow of fPGn(ﬂ?H

L 4303 sy Bhaies, Dy %%ﬁ“ cPhpgiR & forhle (VIR Wi £ GAEHA

2 {4 Met hyl pdageritant 18) de]arcﬁt&ct{olrcﬁﬂlﬁélybxﬁpmﬂidoﬁdbﬁht)la MBI eThdsgreadtjond Hay
benzi m dazofe This wa repared according to the procedure descrl bed in
Exanpl e | aRhecaTigd pﬁgu.chf the sggxl@.r conditions to those described in Scheme 1

1- ph | ooct yl) - ~- di 3- i hydr o be

L PherVAGYel 000tk gt L2 SRAMIERA, o BEA, 5 ity
b 7.63-7.59%fé¥h xﬂahodz foﬂa Zmﬂédgéﬁonr@ﬁ 7. $Qiretc2R. &2, cmrv@l@&a? dnd, 1 H,
m, 7.19-7.12 (2H m 3.28-~ .15 (6H, m), 2.64~ ~~

(4H. r‘r) 2, 50a11 Déted ’L’bem Val. Bﬁmb;udﬁa@ 135{2' K981aand Rine3®eppsinn descrmedlm34
(12H, . ree ony dto HC1 salt using HCl solution in
MeOH. |v5 m- f%e%‘)“’i&ﬁ}ﬁep& 31"71*?3 99k ' '99. 268. ' ' 1 : . 184. 160.

134. Exanple 2~ 1pfa.q ds of formuy] bstituted -
1- (1- Phenyl cycl ohep%ylﬁmnﬁfc%ﬁn 8Lru|1 |o P “fﬁ‘%}?e;’)%”r‘l isrﬁuj%uil-frbneor?zi m dazol e

30 A mi2& ur substituted alkylparbopyianyy bcypiepmptwing -adm@hpesimdianyd thpdreporiedne P1,

2-diamne ( lgdwards etal, J Med Chem.. Vol. 38, pp. 76-85, 1995. For example, 2-lithium-
benzimidazole, prepared by addition of n-buthyl lithium to benzimidazole in
tetrahydrofuran, may be acylated with 3-t-butoxycarbonylamino-N-metoxy-N-
methvipropionamide to give the acylated product. Then protecting group (e.g., Boc)

30  can be removed by treatment with hydrochloric acid in methanol.



ng. 0." " 7 ~ mmol) and 1-benzyl pi peri di ne-4-carboxylic acid (500 ng. 0.~
mmol , this 0 4 F EB 2003 W 00/08013 57 PCT/1B99/012. 39 acid %S‘:EB ZPM
prepared from 4-p~peridi necarboxylic acid according to the proce 0
F.LCarrol | a}oabuwseds Og Chem . 1966. 3I. 2957). PCT/IB99/01239

N- et hyl - N - 3di met hyl am nopr opyl car bodi i m ¢l¢ hydrochl oride (106 ng, 0.551
mml) in CH2C1? (2 mM) was stirred at roamtenperature for 16 h. To the
reaction m xture was added S water and extracted with CH?Ch. The ea-tracts
combi ned were washed with brine, dried (l~Ta=SCa), filtered. and
concentrated. The rﬂ@uﬂmnmtmﬁls (11Bd (sly. @dl\i)nﬁkliﬁﬁ@ndttbgloéwnyea(cﬁnﬂi 3
gel: 1 ~ g. 2Cl z/ hTeOH: %ﬁ) J % NHa d 125 rregiéc ale
br own anor phoTSYEdYF Camé&efa %aaléPle\FzQﬂP\? SN%Y 3 Frprepar ﬁ/!)r)dmvstﬁ

362. 310. 10 J¥dde derivative (1 'S mg. O. ’>2
mol ) and phod%‘{?g chaoé)err%oggkﬁ%a\%ﬁ) was stirred at 100C for 2 h. After
cooling ddwn to roomterrperature the reaction m xture was poured into
NH, OH sol ution and extracted with CH2CLl,. The extract conbi ned was washed
with brine. dried (mghesach reaciipn dessgibedabpveonplesh indicatedioshegiss, e gorrtion| |

whi ch was purlfledb ye Ch/ MeOH. 10/ 1
o gt ve bareehl® o2hebEARRL S GYSrl by R E PO ehnduckep ih pRYEE'dr) 0
373, 29' . 280w 81'753to %Eouﬂh}‘éeN%Dn& K&eN‘ﬁefem %) a§n?b1§r9 prZssl:?e Qab%ﬂﬁonm
4.20-4.00 ( 1 H m, 0 (2H, br.s 3.20-3 .

m. 3.14 (3H,auﬂospﬁcre)4 8 Hz), 2.5 ~ 1. 45 (24H n'). 20 A mxture of the
above wax (68.2 ng. 0.125 mmol ). palladiumblack (26 ng), and 0.2 M HCL
solutionlYn MeOH (0.81 ml in MeOH (4.5 M) was stirred under hydrogen

at nosphere at roo t r I was
added to the m xt trJnrr éggﬁ@%& i %r%fo(?lwzgéosé%mdlz%Seégpﬁcmfggﬁg%%%gfl g'ghp ‘9}?% h

pal | adi um bl mhdm&am&etrecxtddanrﬁonhum)amd for ihe fhdighavase @tnmdrau@dwfa@é 14
h. After renoval of the ' 'S catalyst by Celite filtration. the filtrate
was basi fi edrapiacsd RHADIAIQM 260 @8 r#eTaic atpss Ar rasupmihdiffersnidfiemhs atomi¢ f i ed

34 o (5099 "G By AR SRTBh A JBIEREe VEERIE P ISR Y205 300,
246, 2605 0fhcobbied o BhpndeloHHANR 4220 Mikse 08 Dniectfer Lok, 1 H

m, 7.66-7.58 ( m, 7.40-7
(3H, n), 4. 1sitzbger o(x}_g{;n r;p)msphoﬁﬁ Buoring @), cht:)r;ne3subﬁas 2H HPE ‘8&2’6@3“@;/0

(L7H 1), 168 T4 P e o SdniCl (hisebitine GREPOUBAY EhaEF PlESHEInES oy
treating Wtﬁl.ous sg?éld 9}{&;“; hart %uc'égaa&fe% rklaﬂi E’Pﬁa%?h\rb%%dsaérfﬁﬁﬁp

yel | ow anor p

C~oH. soNa~3Hailodtugs Heliich Cof@in/ fire doremBRipndd. isBiopss afdondtheC.isdddpek3of btheB. 18:
N, 9.33. Exanple 26 | ~=Methyl -1 h_' . . :

1- ( 1- phe@fy| cemsIRESSAItR, i?PB%Pf IhivEoton. bERZRIRIIERIORIFRIL - lahelifel cPOPPHPdS ~~as
prepared acc o. S] v

cycl ohexanon(g{'i%h ea@ 1%? c@{(h %ﬁgg{“ﬁﬁ%ﬁg‘%w‘ﬁ Qh%{ge# ge \%ﬁ%%gﬁéééﬁﬁ NVR
(270 MHz. CD&h) 0 afe #Rormoidled, art usdful ih. ﬁncgcr é@sﬁratﬁ)ussxﬁ’e Sidtrtbutién @dddy. M .
3.08 (3H d, J= 4.3 Hz), ?.s0-2.00 (6H, 1.83-1.60 (6H, m, | .s6-1.20
(4H, nm). Thibrifizted igrri ‘He and sarbomnids t-ed “Colshinpes atel pariicidariyaprefaredrigr Higir

R R A ol P B

l l 82. 6 72 g
L (TR S Shet - o o RS P BeR  arbi TR Y

metabolic stability, for example increased in vivo half-life or reduced dosage

requirement and, hence. may be preferred in some circumstances. Isotopically
labelled compounds of formula (I) of this invention and prodrugs thereof can generally
be prepared by carrying out the procedure disclosed in above-disclosed Schemes
30  and/or Examples and Preparations below, by submitting a readily available isotopically

labelled reagent for a non-isotopically labelld reagent.



et hanedi am ne A m xture of ?-chloro-1-( 1-(

1- phenyl cvcl ohepn' 1) - 4- pi peri di nyl | benzi m dazol e (Exanple 1, 202 n’Ql' . B42363
mrol ) and r-but5' 1 N-(2-anmtnoethyl)carbamate ( 1 mi. 6.34 "' 's mmol) was
stirred at W@gfoshy 16 h and 140C for 3 h. After cooling dowcTi®esoQm
tenperature, water was added to the m xture and exuacted wZth CHzCd 2. The
extracts conbi ned were washed with brine. dried (NazSGCa), filtered, and
concentrated. The resulting residue was purified by colum chromatography
(silica gel: 50g, CHzZCI IJMeOH: 4011 to 20/1 ) to give 194 ng (73.6 ~0) of
col orl ess anor phdi§ ceaipognds3ef Eagmmertl) ofbisypyentiones pasge. thegtore AfH‘ZH” n,

7.37-7.19 L0- 6,97 72-5. 61 (1H (1H M,
3. 62- 3. 60 E@FP a:‘lr% adgitigi 3aly ("%ﬂ S“% salls G¢ Suigh e scbe o B0 Tnldub s o)
PCT/ 1B99/ 0 ver. 96 if %'E'ccsgz)n t% §se5a.r? aé@ id@'iiiorm;a.lts2wﬁi]€h2xso E(x'ﬂ'x"'ccmca]]v-
1.76-1.71 (SH N, 1.54-1.4 M, 1.42 (9H, s). MBS(E 3L(M ). A

sol uti ob ofactdpmbdadamradsnmsnﬂaran\nata mem(r&i- 3Tmyaci@-addigiomrsalty cambd:-l@l-cmcdduti on

in MOH (2 mM) was stirred_at roo terrperature for 16 h. After evaporation
of the sol dveﬁfanc@rﬁén%gqlsaué% Sithe sltsiPahbes Bicarae &y oRatacHRe d kasicon,

t ted th d trat Th
(ra)(;sr gﬁ eem\é\‘o&g?m} | qu-x%l% fg{c)ir @psa ; 2?.11 T% Hl%ﬁr gpqr??r?s &O%%%Q dre egrza.mce
. | Ve GhivBiiakeh 29 @etfinoll o) eth@nddi or€a ﬁﬁxm (h@ﬂ:oi %hé)gal@s(ﬁaﬁrﬂeei%&ated

am)rphous solid. 10 ~H NWR (270 MHz. CDCh) b 7.~0-7.46 (2H, m. 7.4l-
(6H, m, 7b@7c—r6st@1nzz(tma frodn, 0136%1031“86 qf1tHe sojvens. Gﬁyyﬂcal~6a(t9_lwh1d) cam. bﬂ 3.06

(2H 2. 96 2H

75 1hes” fametye the BekhleRE piaie. WTE PRULsEnPHOPHES. SERver 1680 HO
salt usi ng 0 i riy i 2 1~
| R(ILBr): 5@% %’ég‘gk rfé%an%{gggn ia \@%’gﬁ@ kgt Hecilfaré  benasitl;
C~~H~~Ns~ SHQﬁmJ:eﬁMbﬁhc Eihm@ulfdnatﬁ bedzeésulfinatk] p&Sluehesulfonat€s, oxXdlat® AndH,
7.68: N 11.49. Exanp
| ~=Met hvl - papaatg {1, helpﬁrhééleae-btsr%ﬁaﬁmxwwnm%@a pdisn~~I | - 1H benzi i dazol - 2-a
m ne This was prepared according to the procedure described in Exanple 1
and 2 using cycl ononanone instead of cycl oheptanone and net hyl nagnesi tun
brom desinstead The @b@?&shrmgﬁemmab(mr dds x@e@xﬁlammé# ebx@tamaén@ar W ~ H
NVR {270 MHz. CDC1~10 ( 1 H br.d, J=7.9 Hz 1~(1H m,
7.13-6.98 @gvEmetyic cpnuos mQGh(lS IhEH ca@ be 3exx83~as3dm@te(eom¢$ n")'he anveppo8. 00
(2H n, 2.00-1.30 (18H m).

3.1
(S, gt SoefimiSprasangsp AR e Sp e BB ! diabeuiimeRusi ng Ha
sol ution in MeOH{ MAMNE wihQhe B8E Rp@lﬁ'iﬁ§ Bheiis iehtich f&ﬁﬂ&aﬂgér sél%&M
3~4; 338, 283, .22, 147. 82. 30 IR(ILBr): 3406, 1661 cm"” 2003
WO 00/ 080131eP@5’6’2139®itﬁ1n2395®®e of dwrathver@mincd f or C~3H3sNa~ 2HC1 1 8H20
C.58.29: H 8.85; N, 11.82. Found: C, 58a8: H 9.00: N, 11.83. Exanple 29 6
1-[1- (71 Et hvl cycl ononyl ) - 4- pi peri dinyl]-1~"-met hyl - 1H benzi m dazol - 2- am ne
Thi's was prepar egy @8&8@%’&9 off;iz FQQ%@Q%& ﬁ&ﬁg%g‘agﬁewsééam' u]n ”d 2
usi ng cycl ononanone i nStead of cvcl ohept anone an maanesi um
i nst ead of fq@rmuyl-mcptem dndrOREL dnfeckpror@gerial dctiyitgl dTMw theée Boﬁipomdslamb/R (270
MHz. CDC13) Q 7.~0 ( 1 H, br.d, J=7.8 Hz), 7.3 ~~7.2 ~( 1 H m,
7.14-6.98 mﬁ(lzﬁ awnaalg%sz; Antonflapppatgyy, dilrguc.3agethetiq, nepjoprotedives apg- ( 2H,

m, 3.1~ (?fyl%engnsn andlaml-anxxer} agent. and the like, in mammalian subjects, especially
25 humans in need of such agents. The affinity. agonist activities and analgesic activity

can be demonstrated by the following tests respectively.

Selective Affinity for ORL1-receptors:

ORL]1-receptor affinity:

30 The ORLI receptor binding affinity of the compounds of this invention are

determined by the following procedures. Human ORLI receptor transfected HEK-



Hz). "?.~0-'_'.1~ (4H, m. 2.00-1.30 (20H, m. 0.86 (3H br.t). Thinsl'gErBeﬁm}
am ne was converted to HCL salt using HCL solution in MeOH to give

col orl ess anorphous solid. MS5(ElI) m~z: 382(M ). =~ ~ .38. 29 7. 206. 1 ~
| R(ChBr): 34we,000881 cn ' Exanple 30 PCT/1B99/01239

1-[ 1- (1- Phenyl cy~cl ononyl ) - 4- pi peri di nyl }361H benzi m dazol - 2- anmi ne This was
prepared according to the procedure described in Preparation 1, 2, 3, and

20 Exanpl e 12%uedlhgembmnsswne Whieangsm %%@1%§0§1Fér&PM§%ta&€mblm Bithwas

db 1981. 1 |1
enort o0 0y Syttt et o s bpouy 3¢ St Frts RS
(2H M, 3. 99434 edntatlihg MmMMEE|SadB1hiEDDA. 2TAQ n%m?&?e \idcuiBled #1é8nl- 93
(6H, m, 1.84-1.73 (2H m, 1.701:24 ( 12H, m. This free am ne was

converted t otehiperagat t (abbreniptddClas sm) dor GOmiim e @dntin. giNen cptafid disding is

anor phous_ solid. M(ElI) m-z; 416 , 331. 303, 216, 134, 91. IR(I LBr)

330. 1668 cnfeterminad bY-ahe addition Recientin-  Rapigegiiviey spcqymied by VWallgp: N,
| 0.77. Foun% %E@B es: 30 H, 794 N, 10. 46. 0 4 F E B 2003 WD 00/ 080l 3
61 PCT/ |1 B99/ IQ reparation ~ |- (4-Fluorophenyl)cycl ononyl am ne This was

prepared according to the procedure of RL.MQinn et al, 6 (J. Med

Chem , 1981, 2.~, 1429-1432) using 4-fl uorophenyl rragnesi um brom de instead

of phenyl magnesdeptoruffinitde. Total yield was 28% "HNWVR (' _'70 MHz CDCh) b

7.~4746(1H M. 7.0--6.9~ (2H, nm), 2.10-1.72 (4H nm). 1.70-1.3 ~ ( 14H,
10 Exanpl e 31 The{ my {p] @pmxdlone@qm@nmn)dmg:|a§nom4f)ﬂw pbmpounds nef~Ithis | H

ber | - 2- Thi d di dure d bed
| ﬁanlxang%éoéﬁ‘ 0Pk ot Bt R BRI Ry B R et MG 2B BRI rAteBet il
Overal | i elt?ﬁn!‘@@tea%ﬁo "IQ} c(:éﬂ Hg/ﬁb&fﬁe; %meatm Qo ﬂm?urﬂgoaze@@fg%%zds 7.1

~ 6. 98 (4H. m, 20 (2H
nm. i.18-1. gtzn(oetddm l:Dn%[ H]Ermwgnmabeleaxe%o(npbaws m) 200fEh b5 56mde

am ne was caqnver salt .using. H olution in_MCH to give
col orl ess arﬁﬁpﬁﬁé’ﬁg& H}‘d} cREEmInE ‘%M%E%M ayd lgod ERIA. 2% mixnue is 09,
?:Zaozgal R(h%‘?“b‘?égﬁfq o oungg% nggqgs;@%ﬁﬁ?bé;ﬁ{l'\?ﬁﬂ%&gz Q‘l‘e 32

2~ 15 addition of IuM DAMGO. Radioactivity was counted bv Wallac 1450 chroBeta

| V-{1-(1-(1-Phenyl cycl ohept yl) - 4- pi peri di nyl ] - 1H benzi ni dazol - 2-yl }acet ami d
e A mxture of 2-amino-1-[ 1-(

1- phenyl cycl ohept | ) - 4 i peridinyl)benzimdazol e (Exanple 10, 83.4 ng

0.2~ muol) loride ( 17.2 ul. 0.242 nmmol) in pyridine ( 1 nl)
was stirred at t r [t a t

solvent. the resi 31% %ggg (SI’I Pfoé%lqu ﬁé}e%E?a i g@'ﬁ%(‘fp%ﬁ wfﬂ?%dgh& ths
CHzCl z/ I\/EO—hn\aﬁnékOéﬂE @EIMII@CMB/ the foltpwing pigcedhirepal Huhfaﬁmpﬁmmbmsge;ﬁ@{ i d.
"H NVR (270 MHz, ~6-7.48 (3H, m, 7.38-7.14 (6H, , 4.80-4.62
(1H, 04 Ea{!sf@Ft%b%%lmileBm@m@ﬁmgB@Wogz@ asglurwm @a@é Aobeadsre nj

2.40-' _'.25 (4 : CH,
n. Thi s fréémg‘fr?‘le?émv%g Dn%ﬁvw %Ys% dl—!‘(‘fﬁgl%ci??qfé &H@H’d ?ql”gnOfrém
give pal e brppes BEEEPPHTS seithiding RithMBMgC3 480 1&12%19@ Angl rruﬁﬁi'ecii for
CZ~HBaNa0~2HCI-3. 90! C 60.56: H. 8.02: N -10. 46, Eound: C, 60 27

7.62; N, 10imt8bated at rt for 30min to 60min. Non specific binding is determined by tﬁe
addition of 1uM CI-977. Radio activity is counted by Wallac 1450 MicroBeta.

to
(¥ ]

d-receptor affinity:

The delta (8) opioid receptor binding affinity of the compounds of this
invention are determined by the following procedures. Human delta opioid receptor
transfected CHO-K1 cell membranes and wheat-germ agglutinin coated SPA beads are

30 combined with 2.0nM[’H]DPDPE and unlabeled test compounds in 200ul of 50mM



Exanpl e 33 10 1J 20 25 30 04 FEB 2003
' ?4=(2-{{1-[1- (I -Phen~~I c~~cl ohept ~~I ) - 4- pi peri dinyl ] - 1H

benzi m dazol - 2~~1] am no) et hyl ] guani di ne A m a-ture of

2- am noet hywamonsels- [ 1- (1 - phem~-| c~~cl ohept yl ~4pi peri di nyl ] bene¢TiBd%2168%
(Exanple 27, 8~.6 ng, 0.199 mml) and A' 37 N-bi s Boc guanyl pyTazole (117 ny,
0.377 mmol . this was prepared accordin=to the follow ng reported

procedur e: Nemspbwiitorfld# epnaining TidmMhédgn @éit tlmM 158@“- 3-The3389y 3892)
in THF (3 mnl irred at_room dded to

the reacti o#ﬁlr%tt%aé R &Wcé%rt“eedtf%npﬁr i ur 5 rﬂﬂa le’P @f%lﬁeo%ﬁln’gdmﬁ/er e
washed wi t hydtrfifed 80 iBE JBRRR®Y 1uM lot%esi noﬁn%&wﬂagmdsat RddiodiRit g8i due

was purified by colum chromatography (silica gel 0 g. hexane/ acef one:
4/1 to 3 / lcounted by Well&51450ngicqrdBetd. %9 of col orl ess anor phous solid. ~ H
NVR (270 MHz. CDCh) 8 | 1.46 ( 1 H, br.s). 8.70 ( 1.H 7.~ 1-7. 4~

(2H, m 3 7.37-7. 1eAchspergengyon Bpacifie b@@i*{@rﬁh%nﬁbmutecris &raph%ﬂ es 3 fypetigy of
3.78-3. 74 8 (8 o H,
1.42-1. 5 (‘é’?i-ﬁ”% Cgﬁ\(%é’o‘% ‘?r oﬁr‘gg%‘{%g%lgc‘%gc%d“g?? A ‘em‘f‘ﬁ%”’s"‘&d"z% éﬁ .

mol) in trrcfgmuégacetrc acid (1 m) and CHzZCI? (1 m) vvas stirred at room
t enperat ure for h. After evaporation of the solvent, HO solution in MeOH
(3 mM) was added Itlo‘LhShEW%lmgs ofnt;het crenp@mqustprnyrndxmhemabnstmmnmds at
room tenperature fg gg h, After f[orat n _of. t ﬁol vent he resrdue
was sol i di fAPREATHIE BefralierhisTRonsHaksen e 69 ﬁ%&ﬂ@t% o &5 MY p
215- 218@ TE%M (270 MHz DMSO-db) b 13a6 (1 H, br.s), 10.83 ( 1 H, br.s),
9 24 ( 8.20 ( 1 H br.s), 7.92 ( 1 H br.s), 7.80-7.65 (2H, m,
.~0-7.00 104 m, ~$—485(1H 0 4 FEB 2003 W 00108013 63
PCTII899/01239n) 3.60-2.60 1043% 2.00-1.00 ( 14H, n% VS( ESI
positive) mz: 474( MrIQ)o<OHlFt(r€B¢9torS3 / 1G5 6puEesertafaiM <dab cd f or
CZSH39N~~3HC1~4Hz0: C.~ 1.34; H, 7.69; N, 14.97. Found: C, 51 a8; H, 5
7.69; N, 1 ~ .07. Exanple 34
h-{1-[1- (lmﬂﬁmhgw:skﬁheptyl) 4- pi peridi nyl J- 1H benzi m dazol - 2-z~| }- N
(4pi peridinytryamme TG To a stirred sol ution of
1-[1- (ibphenyl cydﬂnh@pmqnahapnper |Oﬁ|th9'IC]Dp‘fP9n9<ﬂSené1111} 12¢Ention ne eack-Bpivig

0. 697 | t f
0 oot hi oo redeias cah bt Geftrhindd3n 35E0T A O Binlins s Sc¥ling 1o the ppacedies
pr epar ed a‘?g&g 13%31;.01 e R Q@f&j%@sothﬁdeémﬁ&'r@érr@olat pdar 37”9}9@? 195gem ,

1985, 28, 1925- in EtOH and the reaction mxture was stirred at
70C for 2. %ahh hafaeORIoG! mug khppa chmmdrrﬁdita- reseprot E‘BI]IBfCC’ﬂd:dJ@HO -Kher HEXC tdlon

m xture was poured into and tract ed th CH2d exir
cor(rb:Jned \/\/é‘?egn#&ér%‘ﬁelﬂrevﬁ bﬁ{hﬁeme ?aé’ds (%ﬂ@ﬁ‘w deq jip¢ ’é?éﬂl §9faifl I'%i)tEss
concen f I ihica
ool Coh%, BirerhR TERPAmRSOPUNCI AL, BY nBIMPR) GAROERISHTRTY 1 B

t hi our ea dorf Diafistheitals(rDINok ladéal wrafsiufies psiot tcduse2 0 Mensiphntisiapdinoiibazddov e

t hi ourea derivative é321 ng, 0.~~6 mmol) and i odonethane (0.346 nm ) in EtOH
(~ M) was 2 b TG e3¢ mingten withh e JnpEORTEHE RPDCOALOMST E650FQTPRHIA 1B Fier oom

t t b f = d t t 2C12.
e erer o et ot SanfiGBpog AN BT SRR LA Ml [WAAP L2,
concentr at @gatk@ S?lAV@caﬁthrﬁtng§§1 20D RIS WoHihe:  Badhl bindi i9fasdelded ip@lel d, 2M

KOH (2 25 m). and THF (4 was stirred at roomtenperature for 10 h. The
m xt ur 85 wasbsenae ed agonist V\encemoarsde@ﬁt riioding isi déter@rac€h witthe 0 eplvlr &3PsS.

conbi ned washed with brj drjed filtered, an
concent rat,g& IoTRENYIRs isdﬁm byual) aédl‘gp %Fﬁ(ﬁﬁ?%hrﬁﬂﬁ’ﬁt ERfPRRIFS (o] thisca

gel: 40 g, 1(

ori vati ve ‘NEAEOR pRARAT Exhingies Bt el O gl Tty SABRARRN®,
1-7. 44 (3H,A|ﬂilges7c'B&ts? 20 (4H, m), 7.12-6.99 (2H, m), 4.19-4.07 (4H m,
3.96-3.93 &l' . 3.79-3.69 ( 1 H m, 3.09-2.99 (4H, m, 2.32 0 4 FEB
2003 WO 00/1@8018K #eST: @Sldllskmr-/I899/01239 64 ' 2.04 (10H m, 1.80-1.71 (5H, m,
1.55-1.36 (5H, m),, 1. 1.21 (3H ti

derivatfve ( 120 Iéﬁ x;enﬁovyﬁekf:pi%gn% Uh‘g qag{’éna‘?e usg\(g P€°’2“f'r‘f‘5ngwas
stirred at @@k afe ddfoimed (hEr meoRhh FIOmOR it SARNA IR AMCAnd ia
reaction m xture was poured Iinto water and extracted wth

extracts conbi ned were washed with brine, dried (Na SGCa), frItered and
concentrated. The residue was purified by colum chromat ography (si l'ica
gel: 20 g, CH?A =/ivlIeOH | ~THaOH 100/10/1 ) to afford 81.2 ng of desired
product as colorless solid, but it still included some inpurity.
Purification using preparative TLC was not successful. This free am ne was
converted to Boc derrvatrve and purrfred then de I 0 protected to gr ve

o r — o o o S . -,




30 Anal. Calcd for C3oHat Ns~3HC1~3H20: C, Qr.36: H 8.07; N, 10.79. Found:
C, 57.35; H 8.30; N, 10.88. 0 4 F EB 2003 WO 00/08013 PCT/IB9S5’110&EB39]035~ :
Exanple 35 N Methyl-N -{1-[1-(1-Phenyl cycl oheptyl)-4-piperidinyl]-1H

benzi m dazol wé-alegdi32- et hanedi ami ne This was prepared accordi ngriBogchess
procedure described in Exanple 1 and Exanpl e using

h' - met h~~| et hvl enediamne ( 140 -C, 4.5 h) instead of aniline. Field was 31
% 1H NVR ( 3éelvidK-E3031 3)M&daiaehi. 43k{i3Hapag), 7S8ettad Izﬁxc(:4hre u§e,d antha'ﬁ 96
(2H m, ~.?~-i.00 ( 1 H_ alnost flat br.s), 3.90-3 g 6
~-3.50 (2H, exgernmento- 2Ty lpighey yme s 4recomiad tyice 7at30 39 b6 (39154 ,aﬁer

ol uti on | naneaiesh o5 Moo MRARS TR IR RGBS bE byl Rt 38 60, ™™

3383. 1649 gHe isABdlo 8.6a6d AQb Qﬁh‘%N&HB ekndon §2@bctaneous!v kdmithistéréd ; N

I160 Found: C, .09; 1 ~ H. | ~. 1 1.20. Exanple 36

| * ', h=Dijret B6-rhin. before 1thf 1@5( 1- 'P‘meEDgUI\@w;ﬂ Gmﬁmyd )15 the-doisp of iadiompbofind kested
benzi i dazol ~~|}-1, nedi a 0 This repar ed according to the
procedur e d@§8ﬁhill?é'6esl'~ﬁe B%la@ﬁll‘léc’f a?rﬁﬂ“ém rﬂE ng h;

| ~=di net hyl w@lgg%;poc 16.i h) instead of aniline. Yield was 62

% ~H NVR ( 7.-7.4? (3H. m), 7.40-7.19 (4H. m), 7.13-6.98
(2H, ”), 5.39 (| HMd¢ IGR mide. QOW&@%ME:MWBI)E&M@ 2’1976(,,2&1: used.J=Phe¢ akE fasted
3.10-2.90 (2H, M), 2.66 (2H, t, J=5.4 Hz), 2.3~ (6H. s). '_'.36-~.00 (8H,
m, 1.90- 1 48 (a0efonp. usehi shderie eacidriinedilited oﬁm@ah@dtq dhe-{Conesatration i ofg Ha

sol uti o 188192C. MS(ESI

3989, | 100" Qv éégﬁﬂéﬂ”ec‘ Fsgebpapreal B et @ﬂdrabé’é%é’e‘%‘(‘%%% “Egaﬁ
N, 11 a7. Found: ned157. 47 cbinpdhrdliofNhid ibvdBion & 4ifoeB 2PWBI% Wty
bbr 08015 PR abedial. e Exanpl e 37 roren 35 Tssoive Wy
1-(4-{1-[1- c(ell-ulF&se(’MC()-)sa]hmmtgtﬂb}cuténqmupb’radﬂmmt)ste}‘edlﬂd mice 0. Dh before acetic acid
benzi m dazol - 2-yl } pi per azi no) - 1- anone A m xture of |

1- Phenyl cyciiscsipay| Aier ,slpepécrcpataﬁgﬂ anJefuspp%acgzqnﬁaﬁéﬁﬁlqﬁeam @p@wé 19,
45.8 my, 0. é’e megjp f@%&é{k@%%@&a&e ?\gm?& %1{)\%11@% LYl d‘ﬁo&osr"o % Jnih "

CH2d z was F6omT enper at u € reac Ion m Xt Ut € was
pour ed jisnt Oafva_ata%n@_radxdemyéc@aﬁ edThiEhDS@EHME. a€fiieatse . thd ldese ¥t HRCESMPSUHAs ned
were washed with brine, dried (lvazSCa), filtered. and concentrated. The

resi due wadsepad iWhi@Hh%inSL'@le ithingas jopservedoin the eantxcgreunk  1SonEHEONPoRsCE:

911) to aff 35. 3 Lor| | H NVR (270 MHz CDC13
0 7? 64.7.5 &r‘ﬁmﬂvwm# “?“aé/%fj %%ﬂqcﬁ%fgresgsa%%‘%% ‘Iégghl(sé?ﬁ‘ ,(7 27-7. 14 (3H)
m, 4.16-. LH M. 3.82-3.77 (2H m), 368363(2H m, 3283 23

2H, 3. = 17 (4H 3 13- 4H,
gr), 1ml 1.79-1.6 ! (1305?80 8) 8% ‘ed;g”bc “&Pe‘@“%ﬁm‘ﬁ% C\R&%DOEB v<(aned

to HCl ~pal t . X, m z:
460( MHAL- . G}l%?’ rEQI)‘H g?,le,%g‘l’%éqgnmsm -siliRe OP Gerice G andkBGin BORL S ¥ Ob 71
C, 57.56; Horflal)d areNinjdetdd ffo aFondh@awC, The .rdaibeHof Bclaﬁg Rhe irfeciddl phxaepl e 38

1-[1- (1- Phenyl cycl oheptyl ) - 4- pi peri di nyl ] - 2- (4- phenyl pi per azi no) - 1H25
benzi ni dazdibservatian MO%fSerpaasétF fEemaridi 9P & B pEephs digeHen ol

Exanpl e 1 4 4 q
of 1 - meth r’]‘BFCEX &0t 3 inbgB LornPRENYS q’lﬁfoﬁl{\?ﬁg"l{‘ £ olehles &%‘f:a) %Bp%teégg ego (
1H m, 7. tﬁ&h@d‘iﬁd&&ﬁbeﬂln fds &&zrgpléfﬁ’(lﬁm B&llet¥ant, /et @8; Br.87 PhakhacB). 93
4.20-4.06 (1H n), 3.37 (8A, s) 97 (2H ), 2.50-2.00 (8H

1.90-1240 (SﬁefP:E(lrﬁ)SB) (2) H. Rogers. et.al., Br. J. Pharmacol. 106. 783-789 (1992); and (3)
Wheeler-Aceto, et al., Psvchopharmacology. 104, 35-44 (1991).

The compounds of Formula (1) of this invention can be administered by
conventional pharmaceutical practice via either the oral, parenteral or topical routes to
30 mammals, for the treatment of the indicated diseases. For administration to human

patient by either route, the dosage is in the range of about 0.0lmg/kg to about



0 4 FEB 2003 - W 00/08013 67 PCT/1B99/01239 This free am ne was convened
to HCI salt using HCL solution in MeOH, np 188192C. MS(ElI) nlz: 5336?9&!58)2{]03
360, 279, 172. 146. IR(KBr): 3396, 1595 crri' 5 Anal. Calcd for
CssHa3Ns3HClyb.opx!t C, 63.43; H, 7.58; N 10.13. Found: C, &3rBd9039
7.84; N, 10.20. Exanple 39 1-(

1- (1- Phenyl cycl oheptyl) - 4-pi peridinyl]-2- (4 pyridinyl)-1H benzi m dazol e 10
This was prep3g0BehedioL bodhi ngigho of it parieaepi daydpfeterablgthbott FoeMarkat oadbolr and

Exanpl e 11 usi (% i sonicotinic anhydride (120C, 16 h) instead of acetic
anhydri de. Yi 80mgdee badyopveight ay zazi@urwzred@mgj_\s r gs 8dpyideg. dope.( 2Howeayer,

7.86-7.70 (2H, 7.55-7 47 8.7.19 (SH, 4.30-4.18 ,
3.05-2. 94 Ezwa’\%‘b ’fcisé“éél-?“ﬁ% deﬁe i pon 8@3 (@21“ jRd qonggiop ééq%“ilH,
m. MS(El) nﬂ&:&e@?@éﬁ@ r}eate'ﬁg%om%zﬁmd | Iﬁ%loylggthegéscase Lhis bETng @a'igdng:é7 i

converted to HO salt using HCl solution’in R( KBr) ,

Anal . Cal &d fpumﬁBnhledtNa;Shlﬂh‘xhﬁﬁfhuﬁMeﬁRenC 61.93; H 6.90; N, 9.53. Found:
C, 20 62.1 1; H 7.27; N, 9.33. Exa

2- Met hyl sul f onyl - 1-The- gompm §/|Oéyé1= cﬂﬁ@ﬁ@tyqnycm% payi ki adminusisned alpnemrdiizol e

To a stirred sol,u f

2- et hyl t hi o- T"{b l%a(z%gp\ﬂ]en\ﬂ’%% °§ técﬁ%lf/la)ccefta&l epS:’F.“STS lfﬂ ]eldﬁ—| OISthE)@RQYerﬁod“é?ol e
(Exanple 7, Tfe@ondly indidatdd, Iiﬁ@'sixcﬂ ﬁuzﬁ@gh*aﬁozaemdbé Earfledl 0B SidPRGrandapket i on
of potassi um pernmanganate (62.6 ng) in water (2 m) at roomtenperature.

After 1 h stidosengGenbrally etiet ¢omponnds wam beeeomhised et varidus gimaeedcally? SCa
solution, basifieq with 25% OH, agg extracted with et hyl acetate. The
ext r act s | omACHERRRNe FET s SR s, RAWARTS; FRPSUIgH Q%Fn(’REaZS’Gﬁﬁes hard

filtered, and.6apce ud%;seq%e?igerx&gosaﬁzs n&pg{%smew 83, 804 el MonoHRS

purified by prepar ate x 1 exanel-ace

ti mes devel opgstinehn. gispensiéns6 solytioB2 Hxirf syap0ot @gsSlike.0 Such FhaBn2dticalO
00/ 08013 - 68 am)rphous solid. PCT/1B99/01239 H NWVR (270 M4z, CDCl 3) 8
7.82-7.72 (219aTHys 1pclgde 7SObNgRISY HEXCHGiENty . GOANNG3 B2EIRS, mes pirglprsy | lzabneams n,

5.01-4.90 (1 ) 0 - 2,28 (

2.11-1.94 (45"5“% a%s’s °1&§??’n% 1B %“2"53%5%&%?“&1 fm avﬁgﬁn ﬂnlﬁi
332, 2541520Qufferra adet. z&ﬂcmmemsf pRSerastives. MRraRfRVApeh@larbMatils cikh

usi ng HO solution in MeOH to give solid, nmp 155-158C. | R(KBr): 3381, %693

cm' Anal . Cagents arglth€hiBei33N3O2SHC!I | . 7H20: C, 60.20; H, 7.27: N, 8.10.
Found: C, 10 60. 14:

2- (4- Met hyl pi per azf ﬂbﬁxainﬁ?ri ‘?i“ﬁéﬁ%@ﬁﬂéﬁeﬁ}g‘cmuf excipiepis e Ay fpreh,actose,

benzi m dazol gjycose. microcrystalline cellulose, calcium sulfate. calcium carbonate, talc, titanium
oxide and the like, coating agents such as gelatin, hydroxypropylcellulose and the like,

20 binding agents such as gelatin. gum arabic, methylcellulose and the like, and the
disintegrating agents such as starch. agar, gelatine, sodium hydrogencarbonate and the

like. Additionally, lubricating agents such as magnesium stearate and talc are often

very useful for tablenting purposes. Solid compositions of a similar type may also be

employed as fillers in gelatine capsules; preferred materials in this connection also

o
Lh

include lactose as well as high molecular weight polyethylene glycols. When
aqueous suspensions and/or elixirs are desired for oral administration, the active
ingredient may be combined with various sweetening or flavoring agents, coloring
matter or dyes, and. if so desired, emulsifying and/or suspending agents as well,
together with diluents such as water. ethanol, propylene glycol, glycerin and various

30 like combinations thereof.



15 This was prepared according to the procedure described in Exanple 1 and
4 using cycl ooctanone instead of cycl oheptanone and net hyl rragne5| L{m‘_‘pm@gye .
i nstead of phenyl magnesi um brom de. Four steps yield was 12.7 %

(270 MHz, CQQ;@() gh37-6b-7.60 ( 1 H m, 7.5 8-7.48 ( 1 H, rr)PgT,a,_Qg,gpg,gl
(2H, m, 4.20-4 05( 1 H m, 3.32-3.25 fAH m, 3.23-3 .10 (2H

2.67-2.61 (4H, rr), 2.60 20 2.40 (2H, m, 2.39 (3H, s), 228214(2H n,
2.05-1.68 (6H m, Jgeﬁgrall B9 tﬁé@b&um@hlv-@ff@&u@g’%m?Bmﬁs ofl Rhig fn&@ﬁld?ama.&e was
converted to HCO salt using HC solution in ive colorless

anor phous spradsent ivvB(cl oraldiokdge: foAR84tbnentiatidn 18288 raﬁ%g 524 %, 70 &y v&ghAnal .
Cal cd for C26Ha INs3HC 4H 0, C51.61; H 8.66; N, 11.57. Found: C, 51.90;
H, 8.92; N, Preferably 1E¥aion0 °h?zwelﬂht

Cot LY, PLPe" S0 Bl (A AR Y LARGAY 1 BBRT S B3

pr epar eds ac gRERdOpdrentel Wu@ﬁe%rQn@&ﬁﬁhbl?edsb&tﬁiﬁwﬁil? lineraderfbuslyi NH
cycl ononanoné instead of “cycl ohept anone and net hyl nagnesi um bromni dé i nst ead

of phenyl rragnmmuamléﬁ\omﬁm exEmpie Steeppduyons| atevaerilk6adhiedtis solktibiR agBeds VHz
CDCIS)b766760 7,20-7.11 (2H, .S m
4 20-4. 04 (SUSPERSIGRf a‘é é‘?eg?% 14%5‘1&16“5 3(1'?3 %lufgt Spfutigps @3‘6%6 ZS“GBbIMH

, 2. 55 2 3 ( (
a4 . éﬁ’%&%@m@eﬁ@‘ PP ol il cnoé%és%gé%g%& Fleludkes Go et?
HC  sol utl OfoliforVBGk O it Blood) OThesguesmr sioticnss atd Suitaddf( Fbr) irfazenoks 7( M
), 367, 352, 298, 220. 10 IR(KBr): cm' Anal. Calcd for C2~Ha3Ns~3HCl ~5H20:
C, 50 90:0 H, ingecgen prrposer. 9 he RsyARHS WSPEBINS Hay Foplain 1, SUl@bIZSdISPfESdaMl’e 43

1 ~ 3-Am no-1- 1- e cycl oh | )-4- er.i

penzi i dazotEpeing 1450 R Cs8 o AR | BaboRhath fisiicse. ! mernicelutose,
1-11-(1- pheﬁi‘éﬁkﬁ}i@lb%&%dﬁ%}bf’f Qéla)@;rl diThel Je &%@e@&&n%@' Ear( Eaearm&? fof
66. 3 ny, niol ) in THF(4 ) was addednbuthy Ithium( 1.

sol uti on i nsubewameps O:r9m3ammsc1ﬂar4ﬁumhs) afhe €8ible Afil euchl ah csttomseemgpﬂat
-78C, a 20 soluti cfn of

3-t - but oxy cH#FHBRYI aﬁ?w&uv\p%ﬁrmmr\pl}r@m}aﬁp%xplpasﬁ%m@e( adiblergy! selutonsps

mrol , this r g et
a3, hant REH SRELEE, 86CNEhR0: ApsSrd BB MEa BRAAR A fhogRebdile 2
added to thigjeceact iThHe prepdrtnicn af all AB&3e MttynsOurideln stdrilé rcbnditiahs 157&€d1&i5ﬂd 15
h stirring at anbient terrperature the reaction m xture was quenched wth
wat er and e3ecpmphishad vt Hander, pharmageusicak techriguese yeHdaoavncontiose akilled én
washed wit rine, dried (Na2SCa), filtered, and concentrated. The residue
was purifie Sli} preparative TLC ( 1 mmplate x 3, nhexane/acetone: 5/1, 6
times devel oped) It @s @lséepokskible f® adfdnilfer Glhe RBMPOBNAIMDIS AHO HPENRHS iB@hiish Thi s
solid (70 ng, 0.131 mmol) was dissolved in HO "solution in MeOH ( 10 m).

Af t er @@apoepicaidwhén trmmgomfwnmatomeondetsqrdwé the skidrand dhus ma\raug@raépﬁv B0 45C

for 18 h t Odoarleefbgr\x%\ 6o cr _]CH@S, gels %%.tstgs %ﬁt?trvr\{én%naondo trk]xgllﬁe 1n accordance with

standard pharmaceutical practice.

Examples and Preparations

The present invention is illustrated by the following examples and preparation.

1o
AV}

However. it should be understood that the invention is not limited to the specific
details of these examples and preparations. Melting points were taken with a Buchi
micro melting point apparatus and is not corrected. Infrared Ray absorption spectra
(IR) were measured by a Shimadzu infrared spectrometer (IR-470). 'H and "’C nuclear
magnetic resonance spectra (NMR) were measured in CDCl, by a JEOL NMR
30  spectrometer (JNM-GX270, 270MHz) unless otherwise indicated and peak positions

are expressed in parts per million (ppm) downfield from tetramethylsilane. The peak



0 4 FEB 2003 WD 00/08013 70 PCT/1B99/01239 | R(KBr): 3395, 2931, 1692,
1611, 1477 cm' Anal. Calcd for C2sH36NaO2HCL- 2H20: C, 60.75: H, 7. 6%;Fbg 2003
10.12. Found: C, 60.90 H, 7.98; N, 9.95. Snmall anmount of this HCO solid was
basi fied t Q.®bdvRofsr ee am ne. 5 ~H NVR (270 MHz, CDCl13) 8 7. HeTABSHo23H, m),
7.56-7.50 (2H, m, 7.42-7.19 (5H, m), 541-5.30 ( 1 H, m, 3 .48 (2H t,
J=6.1 Hz), 3.15 (2H, t, J=6.1 Hz), 3.02-2.94 (2H, n), 2.50-2.25 (4H, :
2.24-2.00 (&tdpesdre dén&Ed ds Bllowddsing)et; dViBoEBler;nosipié¢tve) multpletdetSpidat) . 10
Exampl e 44 1-{1-[1-(4-Fl uorophenyl)cycl oheptyl]-4-piperidinyl~ N nethyl -
benzi m dazol 2-am ne This was prepared accordi ng to the procedure described
in Exanple 23 and 2. The two s ield s S8..4 % 15 ~ H NWR (270 WHz,
CDC13) 8 7.52-7.40 (3 H, m, 7. mﬁ‘%‘s‘“td?a arglions, 1376 97 (4H, M), 4.24 (
1H br.s), 3.84-3.68 ( 1 H m, 3. el br.d, J=3.0 Hz), 3 .02-2.91
{2H, m, 2.32-1.90 (9H, m, 1.84-1.40 (9 , m. This free am ne was
converted t2-QiBroshll-(ltphenyles@iolepityl)Hepiperidiy@Hl Hebepizimidagoler | ess

143, " 125, AR o SUbtpoTeRmmRsY Drissrting o | Gas Soprebie Bibipo.
C 60.46; H, fpp II{\I’Mé(S’Hll(SO El?)ur&das G022 Yoo te?np%éa'tm'él fot 01 %hin2® Afrer

Prepar ati on

4- Fl uor o- 1- e(\ﬂagérin@fhenmecsme@hemé yésidut- whspeithliddy in) EO3tot ey HOD s2ld ad oF-
benzi m dazol - 2-one A m xture of 3-fluoro-N1-[ 1-(

1- phenyl cycwhitee poyHsr- 4 Tpi thisr HEil replt) was 2ddesiheyaielfipzanione (3-5Riml. was? prraplar ed

accordi t he dure.describ d In ar

>, 6 di 1 uorf‘éHPw%B RIEHES Br &TERS STt phBRARK L Do AdeBmon 18 Watsry” 1) 4o
mm') and tg %&gﬂﬁ atlure1 8O\ .1 8 %s@%d“ﬁ’éy) fhl@xn@%ﬁ@%s@llé&eh Beratisd. F ed
at room 0 4 F E B 2003 WO 00/ 08013 B99/ O 239 tenperature. The
reacti on mwished wishswithe and ehhdmedacfmrto&ﬁh ab18.1 gres.7 éaadfimmiladerivatiee aas
cool ed down to roomtenperature, _basifi ed by addi ng aqueous NaHQQ3

sol uti on. a%@‘ee@&”Ydé’-ét o0 fispiHtenoEYys nifils derivauyg 6 - bl mbmmalt s “aIfIF &80

Compound asiiinfceef AhoRaRAE i nddie it oo W EEP I M Spfuiph®s
7.55-7.147 (BBlatrgPC. 7. T8erd tHe acfion hhixtdre WasO&irfedd@r ¢drh té&per&u&”& 785 h( 1 H,

m, 4.30-4.18 ( 1. H m, 3.00-2.88 (2H m), 2.32-2.00 (8H m, 1.88-1.40
(10H, m. BExguep ngNd—BCic;olunon was added to the reaction mixture and the resulting solid

’ F'l‘ﬁf’LZni.aﬁwﬁ% S G lBah ottt oYl NG GTE s BESHT o Q888 | bed
in Exanple ] mrd ¢ prkngsdfd ugr -4 [ofli-QI (l-pnemlcvcloh tyl)-4- p1pend1nyl] 1,3-
1- phenyl cycl oheptyl ) - 4-pi peri di nyl ? hydr o- 2 g benzi'm dazol - 2one as

starting natlmfdrta-BH-FﬁéDEUMI@&tzebé-oylﬁelad wase490®d% 15% ~mikthvR of 2 7€[ 1 Wz ,
CDC13 7.55- 73927/ 3L.( 2 28:7..19 (2H, 05 (1H,
dt J)4'% p§ ohﬁsn@a‘* “Piagridgy 1l Aéh@ Jﬁaﬁﬁ’lﬂz'?mamfézoé(we ?%’-“ﬁ; (

g 2421 g’ (2)61 Esgﬁ m.ﬂ%ol) g o%pl'%g\ l&&%n&g(b%nﬁefﬁg Dﬁ-ﬁnﬁﬁ'{uﬂeate% 18 feffidfor )5

After coolmo down to room temperature, the reaction mixture was poured into ice

cooled 25% ammonia solution and extracted with CH2Cl2. The extracts combined
were washed with brine, dried (Na2S0a). filtered. and concentrated. The residue was
25  purified by column chromatography (silica gel: 200 g, hexane/ethyl acetate: 4/1) to
give 1.42 g(58.7 %) of colorless amorphous solid.
'H NMR (270 MHz, CDCl3) & 7.70-7.63 (1H. m), 7.61-7.49 (3H, m), 7.38-7.31 (2H,
m), 7.30-7.20 (3H, m). 4.40-4.29 (1H, m), 3.05-3.00 (2H, m), 2.52-2.22 (4H, m), 2.13-
2.09 (4H. m), 1.81-1.72 (5H, m). 1.60-1.49 (5H, m).
30 This free amine was converted to HCl salt by treating the obtained compound with HCI

solution in MeOH. Evaporation of the solvent afforded solid. mp 153-156°C.



This free am ne was converted to HCl salt using HO solution in MeCH to
give 20 col orl ess anorphous solid. MS(ESI positive) mz: 490( MtH)' 4 FEB 2003
| RCKBr): 3369, 1618 cm' Anal. Calcd for C3oHaoFNs3HC12HzO: C, 56. 94 FI—E?
7.46; N, liw@Boo/dsowind: C, 57.04 H, 7.52; N, 11.07. 25 Prepar #dTdBI¥01239
5- Fl uor o- 1-[ 1-{ 1- phenyl cycl ohept yl ) - 4- pi geri di nyl ) -1, 3-di hydro-2H 1, 3
benzi m dazoi - 2-one This was prepared according to the procedure descrl bed
i n prepar at iMB(ES! poitiyePmer@0&M+Hbr oni t r obenzene i nstead of

2, 6-di fluoroni ) vield. . . _

2. 50 11 vor oM rREhSEne HRO s . FP 262 ot A05: o gy BawppaC g2 06
PCT/IBQQ/Ol%gQ;% Iﬁll‘gl\ﬁ (270 MHz, CDC13) 8 9.45 ( 1 H, br.s). 7.55-7.45 (2H,
, 1.37-7 (3H ,712(1H dd, J=4.5, 8.6 Hz), 6.87-6.73 (2H, m,

428415 m, 3.05-2.88 (2H, rr) 2.3 5-2.00 (8H, m, | .90-1.40 (
10H, m. IVB rﬂz(ESI positive): 408(MtH)'. 5 Exanple 46

5- Fl uor 03 2- ( 4- et hyI 1- pi perazinyl)-1- [P‘@Ellﬂﬁényl cycl oheptyl) - 4- pi peri di ny
|1 1H benzi ar ccordi.n t.h re descri bed
in Exanpl e %gﬁé }]Iel E]](fggagylgb&% c—('_g\)_ -plpenduglf? be%zi%x(agfoqlﬁ -amine

1- phenyl cyc LA.OE'@QMA bf4> -@18RL 1-di- ﬂ)lﬂ;}lenlrl&cl@h?ﬁt@ﬂ%—ﬁéeﬁdxﬁvﬂ?ﬁ%ﬁnﬁﬁ%@@tEJ?a:nﬂﬂ@1
as starting material. The two steps yiéld ~HNI\/R(270|\/Hz
CDCl 3) 8 7. 52-37mdg0. Q2I-rl;1m|mj) in A046- MﬁB’H"(sﬁlﬂuonu) in MeQH (6 rl) Wyascitirred 32 abiochve at
Hz), 4.10-3.94 n, 2 3. 05-2.95 ( 2. 66-2.57
(4H m, 2. é*io 315 s*) éis'tsrscogﬁ 31@% 10 rﬁom 16@%%%23@9!3}“&1‘)"& epgparated and dhe

am ne cQ i
col orl\é\fsa&s am)r Sous sof{?J b\ﬁgéar%ﬂﬁ gq'd_@m ?rﬂ-hé%dt?g O?mb@@mé%qlgéﬁ)m g§v§9>§9
2932, 1622 ﬁf&(g.b %@Eml@@bﬁ@oﬁﬁas E Bodddfd. C, S5.94; H 7.51; N,
10.87. Found: C, 20 56.12; H, 7. N, 10.96. Preparation 8

6- Fl uor o- 1- MS(an(EHeﬁQ?(d\ﬂdlMﬁeéinOAl ,pé7.i¥Yi-nyl } -1, 3-di hydro-2H1, 3

deseribed | ISERAR A MREICHERNE 327 B GPE oA L AT (LR Bt m. 416

2,6-difl uor z t el dgf,0m 3 05.2.96 (2
2. S a1} vor guslinbanzene;s e hce #ta o Uel Agfiam s 05205 R w2 36205 G

br.s), IA S5mj. U4-424,(10¥L, mj. 38-7. 18 (3H, r‘r) 7 03-6. 93 (2H r’r), 6 75 (| H,
gng % goo(gﬂs ﬁﬁe a.rIurg;g:%@ 12}32514%11“%{) was corqzened Hél salt trcaung wx@n HC!

solution in MeOH(3 ml). Evaporation of the solvent afforded pale brown amorphous solid.
IR(KBr): 3412, 1660 cm”
Anal. Calcd for C26H34N4-2HCIFH20: C.63.28: H. 7.76: N, 11.35. Found: C, 63.09; H,

20 7.78;N.11.50.
Free amine was also converted to ethanesulfonic acid salt.
Anal. Caled for C26H3aN42C2H5SO3H-1.1H20: C. 56.07; H, 7.86; N, 8.72. Found: C,
56.26; H, 7.96; N. 8.80.

25 Example 3
M-Phenyl-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-amine
This was prepared according 1o the procedure described in Example 2 using aniline (10
equivalent, 120°C, 4 h) instead of methylamine and MeOH. Yield was 26 %.
'H NMR (270 MHz, CDCl5) 6 7.60-6.96 (15H. m), 4.10-3.94 (1H, m), 3.05-2.93 (2H,
30 m),2.45-2.00 (8H. m), 1.90-1.68 (4H. m), 1.65-1.40 (6H, m).



0 4 F EB 2003 W 00/08013 73 PCT/1B99/01239 M5 mi z(El direct): 407(M)
350, 321, 234, 91. Exanple 47 FEB 2003

6- Fl uor o- 2- (4- net hyl - 1- pi perazi nyl )-1-[ 1- (1- phenyl cycl oheptyl) - 4 p| peridi ny
] S 1H benNOWUWEG| e This was prepared according to the pro®€d{B/01239
described in Exanple 45 using 6-fl uorol-[431-(

1- phenyl cycl ohegtyl% q}ﬂéﬁ)el’l di nil] 1, 3-di hydro-2H 1, 3- benzi m dazol - 2- one
as starting MI@EHimwz 4 95 2eBd lyi eId was 15.2 % 1 H NVR (270 Mz,

CDC13) b 7.56-7. A7 7.40-7 1 ,
21008 96 (11 ‘?ﬁ gl oW cfévf‘%ﬁl ‘°n§6 vhifiorty oft %s%%ﬁffélﬁ.‘%%i’éwm
M 2.37 (3Hgive)palebrdVin 2mdfpHoBksol . 1. 83 1.42 (10H, m). This free an ne

was converte to HC salt using HO solution in MeOH to give col orl ess
anor phous soIREBIVS 380z {361 1 pissim | ve) : 490( M+H)+ 15 | R(KBr): 3402 2932

10.72. " FounaAnel Cag for CHiba e CRABER Ve Hrprts M 0ay: Foind . 6738

2- (4- Met hyl pygﬁh 24 Bg) - 1- [ 1- (1- phenyl cycl oheayl} 4-pi peridinyl]-1H

benzi m dazol € is was prepared according to the procedure described in
Exanple 26 and 4. The two steps yield was 29 % ~ H NVR (270 MHz, CDCI3 ) 8
7.64-7.58 ( 1 H m, 7.56-7.48 ( 1 H_m, 7.43-7.26 (5H, 25 m, 7.18-7.11
(2H, m, 4.02-3.87 (1H, m, 3.32-3. 23‘3(’\2l=lllpl1¢r)1 3.23-3.17 (4H m, 2.60 2.40
(6H m, 3 This free

ani ne was co‘ﬁ\@éﬁééa‘zpbp%%'mikﬁgt(f @Segg?ﬁcl&g ﬁ(E'Pglagﬁ‘E‘i” in MeCH to

gi ve amyipphoys,saldadole! RCKBr): 3387, 2937, 16I 2 cm' 30 Anal. Calcd for
029H39N38H01 1.5H20: C, 58.63; H, 7.63; N, 11.79. Found: C, 58.90; H, 8.00;
N, 11.53. Thi4 \FasEp&pﬂﬁ;GBaccwmsﬂ(ibOﬁelﬁoaﬁuﬁ(dmmedgnFHMpB DAUsthe239 N
Met hyl -1-[1- (1-net hyl cycl ooctyl) - 4-pi peri dinyl]-1H benzim dazol - 2-am ne
This was pr cpeEPpIRSERRRd(+H§atiyaieRe Wo@eéj@lr@ Feised joberethamingpnré MaOHnd 2.
The 5 four s‘}.%poiwi%%(ﬁ was 11.2 % ~ H NWMR (270 MHz, CDCl1l3 ) b 7.55-7.45 (
1 H, : 1Hn)713698(2Hrr)405380(1Hrr)

3.30-3 00 (ZIPII NRIR (370 M3HA BDCB) & 726694k (49-m) 4159 Imo (3.>H95n)| 720-11i63HMm .
0.92 (3H br.s). This free am ne was converted to hydrochl ori de salt” using
HC sol dfi orm), . NeP8  bH, m). 3.28-3.21 (4H. m). 3.06-2.95 (2H. m). 2.64-2.58 (4H, m), 2.38

(3H, 5). 2.45-1.90 (8H. m). 1.85-1.45 (10H. m).

This free amine was converted to hydrochloride sait using HCI solution in MeOH to

give pale vellow amorphous solid.

MS(ESI positive) m/z: 472(M+H)".

20 IR(KBr): 3410, 1612 cm”
Anal. Caled for C30H41Ns-3HCI-H20: C.60.15: H. 7.74; N. 11.69. Found: C, 59.85; H,

7.86; N. 11.64.

Example 5

25 2-N,N-Dimethyl-1-{1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-
amine
This was prepared according to the procedure described in Example 2 using
dimethylamine solution in MeOH (120°C, 16h in autoclave) instead of methylamine
solution in MeOH. Yield was 97%.

30 'H NMR (270 MHz, CDCl3) é 7.62-7.42 (4H, m), 7.38-7.30 (2H, m), 7.27-7.08 (3H,
m), 4.20-4.04 (1H. m), 3.06-2.94 (2H, m), 2.88 (6H. s). 2.46-2.00 (8H, m), 1.84-1.40



10 give white anorphous solid. IR(KBr}: 3400, 2930, 1661 cmi’ Angg Fﬁi
for C~2H3aNa2HC13HzO: C, 55.7S; H, 8.95; N, 11.31. Found: C, 5S.

9.11; N, 11.25. 15 Exanple ~4

1-{1-[ 1- { 4- wioumros@benyl ) cycl ononyl j - 4- pi peri di nyl ) - 1H benzi mREIABPEOITHH S
was prepared according to the procedure déscribed in Exanple 12 using N 1-{ ~
1[ 1- (4-fl uor ophenyl ) cycl ononyl } - 4-pi peridi nyl }-1, 2-benzenedi am ne which
was prepared(i@HBEranmpl e 31. Yield was 88 % 20 1 H NVR (270 MHz, CDCl1l3) 8

799 (1 H §), 7.85-7.77 (1 H m, 7, 48-2.24 (SH, ' 7.02 (2H,
0.6 1) 4l éewtnelwa(cwen@%h@rac i 53 Uing Bty MspH 1 g

1.24 (14H, ve it panquﬁ qconverted to HO salt using HO sol ution
in MOH to gi Ve I%:L(])"’IS ngs a rp\kll%gs solid. 25 MS(ElI) mz: mssing | R(CKBr):

3385, 2930, ms)@;m b5sl@\6)ﬁi1/z AvaM+HRal cd for C2~H3aFN32HO 2. 35H200. OSCHzd 2:
C, 60.16; H 80; N, 7.78. Found: C. 60a3; H 7.72; N, 7.38. 30 Exanple 51
~ 4 FHB 2@03IR6@1©10|1?@©19645W| B99/ 01239 75

ée{ni.Hagio%ij@%fb§%éﬁaﬁéﬂﬁf?' TS0 ek 881 Mokl FRgngoC 03 B

procedure desgemi Regygdn Exanple 27 using 1, 4di oxa- 8- azaspiro[ 4. 5] decane
instead of t- butyl N (2-am noet hyl)carbamate Yield was 5 79.9 % 'H NWR
(270 MHz, CDCI3) b 7.65-7.58 (1H, m, 7.57-7.49 (3H, m, 7.40-7.30 (2H, m,
7.28-7.15 (3H, m, 4.20-4.05 (1H, m, 353(4H t, J=5.9 Hz), 3.10-2.98
(2H, m, 2.68 (4H t, J=5.9 Hz), ZSOEZ"WGéH , 1.90-1.40 (10H, m.

This fre S rt ) H ysi | ut.Len in MeCOH to

give 10 Ebl et (?'rﬁ?ee%é@gi"igt"“ﬁ/ét(ﬁp)e’%w&%ﬁf\%’ﬁmdﬂ? 385, 297,
f256 172, 129nisSkas prvpdeed )acco?@x?@ 10 Qﬂgarocécm:z ded@ired ih4Skarple 2 A61a4 sodramcd
or CSoHssNaO 2HC -3.2H20: C, 59.93; 7.78; N, 9.32. Found: C, 59. 53; H,

7.91: N, 9. 3meﬂm51dEanrpqlg\52nt reflux. 10 h) and MeOH instead of methvlamine solution in
1-{1-[1-(1-P cycI )-4-piperidinyl]-1H
benzi nmi dazol & le%l‘ﬁgsr%j("n To a stirred solution of 1- { 1-[ 1-(

(Ekanpl ¢ 51, ‘*TZ‘W' ETEMETRS) ?“5! T NEOR T B 7oA S0 P HEE @8*“7
mgy, 0.5215 nmipl),) 4.47 (31{3 s)Ab L@+ 005(1H. nm). SIOSFY.POGRHL e, 2.858Ct0(BHY ne), Ur85- a3

poured into sat. NHaCl solution and extracted with CH2Cl 2. The extracts
conbi ned werdOfaghed with brine, dried (Na2SCa), filtered, and

Crpcro) hecrt Tas ARy AR MRcRUL o 4R CYBERALRE GaBl Sl TLARHS
(270 Mz, CI?i@bal@vZIlWaﬁwﬁﬁmﬁé‘kbhdﬂ 7.40-7.30 (2H n) 7.26-7.11 (3H, m,
4.13-4. 00 3.95-3.85 (1 H m), 3.428-3.30 (2H, nj, 3.10-2.95

(4H, m, 2. MSQESKPO&SEUFDHW) A04(MBHY. 40 (13H, m. This free amne was
convert a ng _HC1 solution in MeCH to give colorless solid,
np 208- ez"%’zcomgg‘%{/g @9 ﬁp%g T472(M ), 415, 387. 299, 255, 2184, 172, 91.
0,4 F E B 2085.1V0:00/880141CTOIERACA1890 ¢ 760! BT AN, M@OFo@rﬁﬁ% 4T,
1447 cm' Anal. Calcd for C3o0HaoNaO~2HC1~2HzO: C, H 7.97; N,

Found: C, 616.8¥;NH.538.31; N, 9.8S. 5 Exanple 53

1-{1-[1- (1- Phenyl cycl oheptyl)-4-piperidinyl]-1H benzi m dazol -2-yl }-4

pi peri di none oxi ne

Example 7
25 2-(Methylisulfanyl)-1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazole
This was prepared according to the procedure described in Example 2 using 15 %
solution of NaSMe in water and DMF (room temperature, 2 h) instead of methylamine
solution in MeOH. Yield was 81 %.
'H NMR (270 MHz. CDCI3) 6 7.70-7.62 (1H. m), 7.55-7.45 (3H, m), 7.40-7.30 (2H,
30 m), 7.25-7.12 (3H, m), 4.16-4.03 (1H. m), 3.05-2.95 (2H, m), 2.77 (3H, s), 2.43-2.00
(8H. m). 1.90-1.1.42 (10H. m).



A suspension mxture of 1- { 1-[ 1-( 1-phenylcycloheptyl)-4-piperidinyl]-1
'H benzi i dazol - 2-yl } - 4- pi peri di none (Exanple 51, 136 ng, 0.289 nmB#)FEB1003
hydr oxyl am ne hydrochl oride (35.1 ng, 0.505 nmol), and sodium acetate (35.9
mg,. 0. 438 mwbdpowso1Et OH (3 nl) was stirred at room tenper at urreTiiBp/@25s h.
The reaction mxture was basified with sak. NaHCO3 sol ution at 0C and
extracted with CH2A 2. The extracts conbi ned were washed with brine, dried
(Na2SCa), filThergek amiek eaneemienad &l HANQIY @shd VRO V@S inf MROHRYmp 168-
preparative TLC (1 nmplate x 1, 15 hexane/acetone:3/2, then 0.5 nmplate x
3, CHzO 2/ Me®H°@®5/5) to give 104 nmg (74.1 % of colorless solid. 1H NWVR

(270 MHz, 8 7.65: 7,48 (4 . -7.30 (2H, m, 7.26-7.13 (3H, m,
4.18-4.04 ( ﬁg}%nﬁfz g?%&é."ié'%&-ﬁ?ﬁlfgé%lo-z98 (2H, ), 2.85 (2H, t,
J=5.9 Hz), ZIWr%@yt%cngl:S. 9 Hz), 2.50-2.00 (8H, n), 1.90-1.40 (10H m).
20 This free amne was converted to fumaric acid salt to give colorless
solid, mz 20Anal ZA%Q. foMELREMBNIE2HAAGAHYD: )C. 8288: B1245;28| 7.991Fouwrd( KBryg.62; H,
3232, 2932, 1713, 1464 cm Anal. Calcd for C30H39NSO-CAHAO41~CH2Cl2: C,
61.22; H, 6.616:N,7.86. 20. Found: C, 25 61.62; H 6.94; N, 10.23. Exanple 54
1-{1-[1- (1- Phenyl cycl oheptyl)-4-piperidinyl)-1H
benzi m dazol - 2-yi }-4pi peridinylamne 30 To a stirred solution of 1- { 1-]
1-( | -phenyl cycl oheptyl )-4-piperidi pghinple & benzi m dazol 2-yl
}-4-piperidinol (Exanple 52, 106 ng, 0.225 nmol) and triethylam ne (0.0623
m, 0 4 F E[B(l2Dbénye€y ddhepsyi]-3-piperikiing 1] 290/ pvir2-8Bdiny H4H+benkimidazdé2 C12
was added nmesyl chloride at roomtenperature. After 30 mn. stirring, the
react | or O xTHiF & AEPAoR FERRICIAE I e AFoR A HeRetReg 30 Fspmpleohusieg pymelidige wi t h
Crod 2. The \ubide meBORRIAPHINGG WISHED Wb RLbpe, dried (Na2Sam),

ue was

filtered, and concentrated. e resi issolved in DMV ( 1 n) and

THFE (1 ml).1tBNMR (D76 ML, LCDAB) BAS sacmbedHNaNS 4 B4 03 WH, Qn)fli.gsmwﬂAgm,t

roomtenperature. Then the reaction mxture was refluxed for ter

cool down, thb 3¥ad85 GHH.Mk 202362 H cuk 3304 In®b( Wa&E, &), h&6- 143 (18HE ex). wi t h
Et 20. The extr.acts conbi ned were was ith , dried Q) ,
filtered, aﬁ@”%gﬁsmlp%twea&co?ﬁgerde‘& ggg S%émﬁ\é\%ﬁ SeluBon fp ((%I\ggét F‘%Pelﬁ'c (1

mm x 2 pkat g,g16¢2C12/ MeOH: 9/ 1 ) to give 90 ny(80.6 % of 10 colorless
oil. To a stirred suspension of LiAIH4 (35.7 ng, 0.941 mol) in Et20 (1 m)

was added a MS(ER imdn 2(MBi 383268 7delI%ati ve (90 ng, 0.181 mmol) in EtzO
(5mM) at O ter irning at roomtenperature, the reaction mxture
was quenchegy\ﬁﬁﬁ' P\%%Sgﬁ%l@‘ﬂéo After filtration, the filtrate was
concentrat ech -9 GAIVE fr e RHFINA IR Bl he 1S ~h 70
Mz, CDCL3) Hid) Qe i 4%%!,& 250 ?ﬁq(’zﬁ{ G ‘,‘%ﬁ?@-@f?&“ 3(gl\@’ 12 4.1
S-4.00 (1 HH,M99,¥},9893.31 (2H, n), 3.06-2.88 (5H, nm), 2.50-1.40 (24H, m.
In order to purify this conpound, this crude am ne was converted to Boc
derivat%e by treating with (Boc)20 and DVMAP in CH2Ci 2 to afford Boc

derivative in 60.6 %yield after pre%aﬁgri)l%g TLC purification. ~H NVR (270
MHz, CDCI3) b 7.63-7.45 (4H, m), 20 7: -7°31 (2H, m, 7.25-7.11 (3 H m,

4.57 (1 H 2bMor9$»hoan019-1B(théﬂylbﬂ&cldﬁegtﬁ)—&?ﬁerﬁﬁnﬂ}HH-BInziﬁrid&oﬁéH, s),
3.36-3.29 (2H, m, 3.11-2.99 (4H, m,2.44-2.03 (8H m, 1.80 1.S4 (10H, m,
1. 46 (9H, s)ThisThyas Bopartdr pecprdipg (5henpro@d@esdesenibed naExemplet &d usingh HC

solution in M 2.m) at.r tenmperature far 17 h Evaporation of the
sol vent gavg’%%l eé?ﬁt%'zﬁl m%ﬁymﬁlwgl%’éﬁbﬁfe@}{'h BEeHvamtt @i ed in vacuo
to affossl 25umungl Helvsal EnaTp 2250228 IR ESscoosi (ixeh) M 2780264
| R(K. Br): 34086, 29%2, 1618, PG Ogcmo%?%;{é N ?csﬁgékgo@j\é%ﬁé@(' P0:
C, 55.94; Hm)7728:7.N (K. @Y,.4. 6408 (1K, m)53.39;(4H, 1.8=2@2Hz)\3.200¢488.1, 346 0 4
F E B 2003 .. WO 00108013 78

Hz).3.06-2.95 (2H, m), 2.47-2.00 (8H. m). 1.90-1.45 (10H, m).

This free amine was converied to HCl salt using HCI solution in MeOH, mp 172-

176°C.

30  MS(El) m/z: 458(M"). 402.373. 181, 124.



PCTI 1 B99/ 01 739 Exanple 55 N

‘Met hyl -1-[ 1- (1- net hyl cycl oheptyl ) - 4- pi peri di nyl ] - 1H benzi m dazol §2-FE8niltie
This was prepared according to the procedure described in Exanple 28 using
cycl ohept anwoa®onsst ead of cycl ononanone. Overall yield was 19ctaBes/cr23 H
NVR (270 MHz, CDC13) 8 7.52-7.46 ( 1 H m§ 7.29-7.22 ( 1 H m, 7.12-6.98
(2H, m, 4.60-4.42 ( 1 H n}, 4.00-3.80 ( 1 H m, 3.26-3.16 (2H, m, 3.15
(3H, br.d, J:I:BCI@MB%ZIGSIQCIUQS (18H, m, 0.99 (3H s). This free am ne was

converted to H us g| ye coI r

anor phous soW’g @%C&/&Eh&r#—gogw q’?dSCéfl\S/E 359 1645 B 181 ?’(B‘l“}d G408,
2934, 1660 c for C2t H32N4. 2HC1. 1. 5H20: C, S? 27; H, 8.47; N,
12.72. Foundméoplg 4]%%9‘%?51% 84; N. 12.b5. 15 Exanple 56 o

I -[1-(1-Ethyl cycl oheptyl)-4-piperidinyl]-~V methyl-|f~ benzim dazol - 2-

am ne This was prepared according to the procedure described in Exanple 29
usi ng cyci ohept anone i nstead of cycl direparasion. 1 Q/eral I y| eld was 36 % 'EH
NVR (270 MHz 7. 25 .,712698 2H,
20 rr§ 4. 46-2" g@&:{ %hﬁ‘z?b&“?%vi)é -PjBerd TVZH f % be%z '(%““H br.d, 3=4.1

Hz 3.15-3. 3H,
1) ) 3 15,3, Aighlt oThC) Pt 2108 L dbhpe 2000t B9 LAOHng oL,
in MOH to goﬁle4aind>m$-e$8pﬁﬂfdrar}dimﬁe §bl.ud.g, MB(I82) mimhal) aBOANVHO)! ,soRRon 1h78.
25 IR(KBr): 3410, 2934, 1661 cm' Anal. Calcd for

C22H3aNa. 2HCEtMI40 onalfgldp“@ bwhslsﬁcaﬂon @sing; EpD), oy cipheptraenedi4.&mis 8194

H, 9. 08; 12. 5

Net hy! - 229 1- TS r%’b%?@&?\‘ i mfon 3I}LIHCB| G & 98 Feb sensier Hamh was stigsd e

0 4 F EB 20830em {agﬁgjfgr 2 d‘av§0 m/réacﬁgglr&l@@% \@&ddﬁﬁl@@@.‘%& &hiHand
i nstead of H2, palladiumblack, HCI, and MeOH. Overall yield was 30.7 %

This free anbmmcwdsvitoEi@AtedIbo eH@ctsabmbus‘dn‘ge:tdmasimldumrhmam dvidChbiine
g've Lvery SpErpReNsool MR (210, e, YFCHE) 830,08 4 b )
151t 3 Byt el Sty fhe 03 B0ty o Ol 8
Cal cd fds C2EHE8NaahiGdd oSpRéyltagrizgiunBbrobhid8 (453, miN, 397 HI8mntadLad°CC, Thén 71,
10 H 8.49; t%le regact?gn mla(na.\rrcrepxla gs Etgred at room temperature for 18 h. The reaction mixture
was poured into aqueous solution of NH4Cl and extracted with Et20. The extracts
combined were washed with water and brine. dried (Na2SO04), filtered, and
concentrated to give yellow oil. A mixwre of this oil and 6 N HCI solution was
20  surred at 60°C for 2 h. The reaction mixture was washed with E©20. Then aqueous
layer was basified with 25 % NH4OH and exwacted with EtOAc. The extracts
combined were dried (Na2SO4). filtered. and concentrated to give vellow oil. This was
purified by column chromatography (silica gel: 80 g, EtOAc /n-hexane: 1/7) to give
11.42 g (53 %) of desired ketone derivative as a colorless oil.
TH NMR (270 MHz, CDCl3) 8 7.52-7.46 (2H. m), 7.35-7.18 (3H, m), 2.74 (4H, 1, J=
5.9 Hz), 2.30 (4H, t, J= 5.9 Hz), 2.11-2.06 (4H, m), 1.78-1.47 (8H, m). MS m/z (EI
direct): 271(M™)
A mixture of the above ketone derivative (11.42 g, 42.078 mmol), NH20H-HCI 3.5 g,
50.494 mmol), NaOAc (5.24 g, 63.117 mmol), and EtOH (150 ml) was stirred at room

to
wn

30  temperature for 16 h. The reaction mixture was diluted with aqueous NaHCO3

solution. extracted with EtOAc. washed with water and brine, dried (Na2S04), filtered,



1-[1-(1-Methyl cycl ooctyl)-4-piperidinyl]-2-(1-piperazinyl)-1H be@ii giﬂcﬁlgol e
Thi.s was prepared according to the procedure described in Exanpl f :

and 41. 1 ~ Overall yield was 19.7 % j H NWR (270 MHz, CDCls) 8 7.66-7.60
(1 H mM, Weew®ws0 ( 1 H n, 7.20-7. | 2 (2H, n), 4.23-4. O8CT/1EIB239), 3
.22-3 .04 (1 OH m, 2.56-2.3 8 (2H, m 472.25-1.3 0 ( 19H m, 0.88 (3H,
s). This free anm ne was converted to HCO salt using HO solution in MeCOH to
gi ve 20 col (zddasaacmmtqmlhomgnsd)@ Bilg of d\ﬁ(nEIdcrwlauve di)eol(nlwss)solidawro 358:,7::1284
203, 123, 82. | R(KBr 3387 2928 1630, 1458_cni

C25H39NS 3HCIPHED 1Sex1ﬂ3%( YAl gy 3653 5mma) lmIH§3(30&5}Jh&'as @f‘deé@é@'“ 3. 95;

bonzt i dazor 21 6 OB mmbl afoic | AnbidbaiEe Shs abdadid SOl

benzi m dazol & ridi necarboxim repared accordi ng

to the proceagir guedehéd wWiBONAISGXFIRICE afé &Mté&w&ﬁﬁ@?ﬂzelﬁomé s8Rd Bféaé\édl ng
material. Overall yield was 68.2 % ~H NWR (270 MHz, CDC 3 + CD30 8

[ 58 7,53, bs mpoad SBAS The Ty pasconeman’ @ £12003 WOWOWENSS
2.55-1.95 (f&TPF‘é rlr'}(1 Pi‘eégcicgﬁ%e(p(‘%.gddi?ﬁas"Tﬁ?lggf" “eilg}ne was converted to
2??46,Sa|3tzlgsI’gg%‘gg’iagsygfg%zh REFEENICR et RE AT PARRE, B0 o) ST
C, 59.51; HA@r@firotinzdid @3] mhouUrth mGiol§RndeK200; B24GngN.648ukd) iEMeTn e 62

10 4-{1-[1-(1-Methylc cI ooct yl) - 4- pi peri di nyl ] - 1H benzi m dazol
pi per azi necdp ok wab qlhgl B nwAfiepe@parabraefabe eolmentt @etﬁ‘ﬁ@d%r\b@e@ﬁm@

d b ) 3 tart t | . |1
CTerd wal ity Vil S ouRehe RERREILD PR AR (B it Suisned S
sol ution inMaOHiHQ Igéu vml) mt&ea %B%@ﬁcaﬁa&m;%ﬁvéeéno% oil; \bmm\@aé H&Zr@ﬁ
DVS Od6) 8 10.75 (2 .

7.44-7.29 (D, coigmn 4hrbﬁ@am26£p}(\ (siliep ge) 30 4. O@x&hehy! atike: rw/l) m 3ff&<125506

(4H, m), 1.96-1. 42 .39 (3H, s). MB(ES| positive) mz: 452(MH)*.
20 | R(KBr) %@é%)z@fllaﬂoig%b 1452 cmi’ ' Anal. Calcd for

20 N 2HCY ROt BB €80 Mo, 39y 198 7HMIM0e B 03007 P 74

benzi m gazol7:2-yh1 GWimgre.gl (M. bethpss. 401, Nasl ({80484, ¢=1 .3 s61s e $i29B.5642. 7
ng, 1.08 mmol, washed 2 times with_ hep tan%Hwas added a sol uti on of

1- benzyl - 4- h)ﬁér(éklyp’i)p%sﬁ'éﬂﬂe("ﬁlog #3200 5651.mb 1) 10- h OO (mu 185y 1.68 (€ and
the resultin xtu s.stirred at roomtenperature for 30 mn. 30 Then a
solid of Exgﬁping f{Oe(f )rrg 0.189 mml) was added to the reaction m xture

at 0C and I‘My(@)rﬂ& gpml)qs.gag_,@bqsrﬂd at roomtenperature for 16 h. The
reaction A mixture of this oil (827 mg. 2.1 mmol) and SnCl2-2H20 (2.37 g, 10.52 mmol) in
20 EtOH (35 ml) was refluxed for 2.5 h. Afier evaporation of the solvent, saturated
NaHCO:s solution and CH2Cl> were added to the residue. The yellow solid formed
was removed by filtration. The organic layer of the filtrate was separated and washed
with brine. dried (Na2SO4). filtered. and concentrated to give brown solid, which was
purified by column chromatography (silica gel 40 g, CH2Cl2/MeOH: 25/1 to 10/1) to
25 afford 484 mg (63 %) of title compound as a pale brown solid.
TH NMR (270 MHz, CDCl3) & 7.56-7.42 (2H. m), 7.38-7.15 (3H. m), 6.84-6.58 (4H,
m). 3.30-3.08 (1H, m), 2.90-2.72 (2H, m), 2.35-1.90 (9H, m). 1.85-1.65 (2H, m), 1.65-
1.25 (10H. m).

30 Example 10



04 FEB?200 WO 00/08013 82 PCT/1B99/01239 m xture was pour e(kjp{wggg mt er

and extracted with Et OAc. The extracts conbi ned were washed w t |2 .
dried (Na2SCa), filtered, and concentrated. The residue was purified by
col umm chr owstagpsenshy (silica gel: 30 g, hexanel/ acetone: 3/1 Pcmiieogonesy 86. 4

mg (81.4 %9 of colorless solid. > >H NVR4§270 MHz, CDCls) 8 7.54-7.48 (3H,
m, 7.36-7.19 (9H, m. 7.15-7.06 (2H, m, 5.27-5.19 ( 1 H m, 4.10-3.98 (
1 H m, 3.5[1{>™Rbhesylcydlobepy])96 piptridinyl])-12-Bénz2mbiazoRMylathine2. 52- 2. 44 ( 2H,

(SH ‘| A B9 #caRBlopBY! DOk 8 HIEsHA) ey § B Wehgioed a%sﬁuﬁ%m??

| d b | it d o Ve OH
pal 2 um Pk AL AG ol ﬂ@ﬂw% Moy 2L bORbMOHh (557 Ve
h. After fimidoffinOTHFt(D® rﬁl)|dtfr@drﬁ waperbasd. f i fterviigt thsii¥ahie03s wNm isetisnd

extracted with CH2C 2. The eartracts conbi ned were washed with brine, dried
(Na2SCa)p, fwasasided to ghredreadoanixnige aad pm@mdewb bewmyrmp exwhits bombiged

di ssolved in CH2 h tion ded sol ution 15 of
(Boc) 20 (65°%¢ q‘?f‘ %“6‘%‘ ‘?ﬂ%t 5‘“541&]“ fiie&edaﬁ%nqn%?‘fﬁiw &Y€ pR§prown

t enper at ur f ¥ 0, [ iy R0
NaHCD3 ol E‘SP#*?#?%&%&%‘?%%%%%" ﬁ%ﬁﬁ%?%@tﬂ BTl 5, CRRCAMEGH: 10/
washed wi t hhér ionse mrelr plack ghﬁa,zemo:lv/lﬂed)ﬂerl@dl) RN gffe:dNTR A HAl380%) Biewhﬁézl due

was purified by preparative TLC( 1 nmmplate x 2, CHZClZ/I\/bO—I 95/5) to
gi ve 29.3 mpqrBow sediflor 2 steps) of 20 colorless syrup. 'H NMR (270 Mz,

5 1 W m PR ep e T Ror il Ty g ] 4%?@6&%&%2‘%@0 >

3.002. 96 {%k} 2195.2.30 $H2mi® i(ﬂHmraH %) 0%R 1 6% (hézignéfﬂh%s %.gggsxﬁ dﬁﬁ (14H, m,

1.50 (9H, s)". A nmixture o his Boc derivative sol ution
in MeOH ( Thi jresvami@s5was ccprr\edteétto E—Kdmhemerkwlwomtfanrmjl\‘ae@H 16 fpever wapt i on
m xture was co centri’;léed in vacuo and residue was dried at 45C to give 15
mg of titl &M HC salt, | 14118C. MS(ESI positive) m z:

473( MFH) + . . 684, 1601, 1474 cm' 30 Anal. Calcd for
momomo~¥mg%‘?“§%§%&?ﬁ8 16; N, 9.07. Found: C, 58.34; H, 8.19;
N, 9.025 IR(KBH: F398.2608ci0 00/ 0801 3 83 PCT/1B99/ 01239 Exanpl e 64
N-1-{1-(1-(2- Phenyl cycl oheptyl)-4-piperidin ]é’ 1H benzi m dazol -2-yl}-1,Db
hexanedi anifgal-Eoafed for(esHpg @hﬂé@c@ﬁalfﬁg&t St7hk. bt-68 Sftienng: Ge@:éﬁitféd in
Exanpl e 20 %g%ﬁd hexanedi am ne i nstead of anylamne. Yield was 80.4 %
~H NWR (278' N 3) 8 7.51-7.44 (2H, m, 7.37-7.20 (SH, m, 7.10-6.97
(2H, r m, 4.25-4.19 ( 1 H m, 3.82-3 .70 ( 1 H m, 3.55-3.47 (2H, m,
3.03-2.99 (2H, n) 2.722.66 (2H, m, 233209(8H m, 1.81-1.64 (10H m,
1.58-1.39 (10H, . 10 This free amﬁtamab ldonverted to HO salt using HCL

?r?'z“t'%@(b?r%“fgg*lﬂd(lg{lave&fnqé%rgkﬁs BolE earttin G b iioaisls Oy anal

SaLCa fgr 6$3th cordd 2%)(%1‘?69\1C¢C]0§Zp&]§*4 ﬂpe#aﬁﬁ]ph@nvlwe 915- dﬁﬁﬂﬁ@(SO%gﬁB 14;

0.138 mmol) and acetic anhydnide (19.6 pl. 0.207 mmol) in xvlene (1.5 ml) was
refluxed for 60 h.  After cooling down to room temperature. the mixture was basified

with 25 % NH3 solution, extracted with ethyl acetate. The extracts combined were

to
h

washed with brine. dried (Na2SO4), filtered. and concentrated to give pale brown oil,
which was purified by preparative TLC (0.5 mm plate x 3. n-hexane/ethyl acetate: 2/1
5 times developed, then 0.5 mm plate x 2. CH2Cl2/MeOH: 10/1) to afford 18.1
mg(34 %) of pale brown amorphous solid.

'H NMR (270 MHz. CDCl3) § 7.70-7.62 (1H, m), 7.58-7.48 (3H, m), 7.39-7.30 (2H,
30 m), 7.27-7.17 (3H. m), 4.16-3.98 (1H. m), 3.10-2.98 (2H. m). 2.59 (3H, s). 2.45-2.00
(8H, m). 1.85-1.70 (4H. m). 1.65-1.43 (6H. m).



1-1-{1-[ 1- (1- Phenyl cycl oheptyl)-4-piperidinyl]-1H benzi m dazol - 2-yl } -3
‘azetidinyl am ne 20 This was prepared according to the procedure déécﬁEiBt?@Qi
in Exanple 27 using 4-t butoxycarbonyl am noazetidine (this was reported in
EP 106489) wosdorasizof t-butyl N (2am noethyl)carhamate. Yi el gcrmmsdodr3s %
MS(ESI positive) mz: 448(M+H) "~ . I R(ICByy: 3402, 2932, 1647, 1466 cm' 25
Anal . Calcd for CzsH3~Ns3HC13H20: C, 55.40; H, 7.64; N, 11.54. Found: C
55.49; H 7.98(ENm/2: 38740 ).Bramlse1 €6 129, 91.

N-1-{1-[1-(1-Phenyl cycl oheptyl)-4-piperidinyl]-1H benzi m dazol -2-yl}-1,4 30
but anedi am nkhis fige AnEng vais 200%nad 101 Olswit 3sPETAC Bogrdarp BOMRDHT I giveepsle

prepared according to the procedure described in Exanple 20 using
1, 4but anedi HIPHE AeCphor SBBd'anyI amine. Yield was 43.7 % 1H NMVR (270 Mz,

CDC13) 8 7. 50 & m. 7.37-7.19 (4H, m, 7.09-6.96 (2H, m, 3.87-3.76
(1 H m, §§§§B§)22§§%*§ﬁ m, 3.00-2.96 (2H, m, 2.83-2.77 (2H, m, 2.33 5
2.02 ( 12H, m, | .82-1.47 ( 12H, m). This free am ne was converted to HC
salt using HCl1 solution in MeOH to give colorless solid, np 213-217C.

MB(ESI positive) m z: 460(M+H)+ . | R(KBimpleddos, 2934, 1655, 1479 cm' 10
Pl G R L e i 1124 Found
1-{1-[1- (1- Methduey st PJ['P—m-bhémﬁ’cy@iolh@ﬁﬂygugp’xb&dcﬂik&l?’;ﬁi&ﬁ&l@hd&?ﬁhf&iﬂé 60Pmé >

pi peridinylam ne This was prepared according to procedure descri béd in
Exanpl e 27 @siGigmdndlpatdfgmans dmny | aaetareo3i pemi d.A42 immolad edfoxyethetoll (0.3

N- (2- am noet hyl ) car pha , akqnthIor -1-7 1I-( .
&}1 ma':] hyi%ycwﬁé&swﬁwﬁéﬁe%ér r-dif’n@?w@ﬁag AP WRID FRom derBpegatae; thegmirgire Was

, i ) y - .2 9 =) 270
o oot 3) PR DeE a5 E e SR Softio A Blrscyt Sfl GRS, 2l el ool |
3.44- 3. 34 ( 2bdre Washed. wRh Brifié. drivt (N&PSO3, HRerdd. 38d (3htentthied 2o gikedale BrohAH,

m, 2.051.35 (20H, m, 0,97 (3H s). This free am ne was converted to HC
salt using L& wWaghuvasarified e oFeraetye vd Gyd I mewplatesrip RS 3dle O&l: 194, HROKBY )

3387, 2934, 1612 77 com L Anal lcd for,, C2sH39INs 2HO 3H20 . ChaR4.92;

H 9. 04 N, 05Ty PEE X pehexapesstny Ha,CCB{esc?;’ IC%, gy P%‘éa{gg%?%‘? %0 N

1-[1-(1t~_{\/Ethy(qy%lg(m rbwft aRioRHougkdlid.] - 1, 2- benzenedi am ne 0O4FEB
CT

2003 WO 00/ 08013 | B99/ 01239 8~ This was prepared according to the
procedure dédcNMR@T7ThMHzpaRak) on7.97 (sing. ASEHYTaraldhem),uhd b7 ddi @&, imst ead

Sndl 2- 210" S e ereF el - F £ e 52 OL L T Ry 25 6k 2ot o
M. 230 2 BN PG gL G0 1 s (2H . 1,701 28 (12H
m, 0.93 (3MS ayz (ED): 373(M"), 316.296. 201, 172.91.
20  This free amine was converted to HCI salt using HCI solution in MeOH to give vellow
amorphous solid.
IR(KBr): 3400 cm'™
Anal. Caled for C2sH31N3-HCI-2.5H20: C.65.99: H. §.20; N. 9.23. Found: C, 66.28: H,

8.20; N, 9.22.

(]
n

Example 13
2-1sopropyl-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazole
This was prepared according to the procedure described in Example 11 using isobutyric
anhydride instead of acetic anhydride. Yield was 69%.
30 'H NMR (270 MHz, CDCl3) & 7.76-7.70 (1H. m), 7.62-7.49 (3H. m), 7.39-7.31 (2H,
m), 7.25-7.15 (3H, m), 4.20-4.05 (1H, m), 3.18 (1H, qq, J=6.8, 6.9 Hz), 3.09-2.99 (2H,



MS(El) miz: 301(M+ ), 286, 244, 194, 161, 119, 82. Exanple 68 10
|-[1-(I-Methyl cycl oheptyl)-4-pi peridinyl)-2-(4-piperidinyl)-1H 04 FEB 2003
benzi m dazol e This was prepared according to the procedure described in
Exanpl e 25 woogpsN31l-[ 1( 1- net hyl cycl oheptyl }- 4-pi peri di nyl | -BGT/1B99/01239
2- benzenedi am ne as a starting material.sé&verall yield was 11.8 % ~ H NWR
(270 MHz, CDC13) 8 7.79-7.72 ( 1 H m, 7.65-7.59 ( 1 H n), 7.24-7.17 (2H,
15 m, 4.26-M). 215312, Bé(%Hm)n‘)Z,.w& BS RF.nmp 2(14FR. 0B 4H3m 8- 25-93 5((1aHHn).n.4 1
2.90-2.76 (2H,. m, 63 2.47 (2H, nm, 2.33-2.20 (2H, m, 2.07-1.3S (19H,
n), 0.98 (3HEHsY. J“I"r?lléz)free ami ne was converted to HO salt using HO

solution in g sqLid I\/B(EI) mz: 394( M+ ),
338, 283, Z&gg%’ﬁt(ﬂﬁ 41{%{% ?(@SQ@\tgg}gf %?% 9?177 cmi' Anal. Calcd for
C2s Hs SN~2HCIhi SHéDamfne Wés dohiveried & HOT s uiﬁoa-lCl Euish ifCMeSH 84 givid pate 34;
N, 10.14. Exanple 69 25

1- (1- (1-3 sopropy kmyphobesid! ) - 4- pi peri di nyl ) - 2- (1- pi perazinyl)-1H

benzi m dazolgﬂ]r;gi S, was prepared according to the procedure described in
Exanpl e 60 & i Qgg %@w magnesi um broni de i nstead of methyl nagnesi um

T oM oo ALY LARERE 2R B ARASRI0 Y BTV LRRONE N HEE Hdurdl &) 87550
2-chl oro- 1- |sopropy cyc epty -pipéridinyl ['bénzi m dazol e Wa

26.5 % 30 H,I14.39R. 6380 MHz, CDC13) 8 7.66-7.60 (1 H m, 7.52-7.44 ( 1 H,
m, 7.20-7.10 (2H, m, 4. 26-4. 11 ( 1 H, rr), 3.32-3.16 (6H, m, 3.12-3.05
(4H, m, 2.56-2.32 (4H, m, 2.02 0 4 F EB 2003 W 00/08013

PCT/ 1 B99/ 01239 86 1.44 (17H, m, g%‘ lgd J=6.9 Hz). This free am ne
was converted to HO salt using HCl SPEA'DA%in MeOH to give col orl ess

1508 | ag. oy femy MR phbavicet i) <« pRPriale s T flldegoR )T, 2500
8.06; N, |1Th&. \szopmph:ed:acoﬁﬁhﬁQ;o the pro€durd\destfibadin Examipleel 17Gsii§ bénzbi no- N
{1-[1- (1- phenyl cycl ohept¥ pi perc{ﬁdl nyl ].- 1H henzi m dazol - 2yl ~acet am de A
m xture of ERidpidensisag o ﬂcFG‘Cﬁﬁh‘ 9 mél8as Bde- gl ycine ( 1330 ny, 7.58

Fenper at ur e Bor iR 0 Bty GPEBNEC b bV a e dtaduca’ £ ( RomDe bt ois 1kt ur e
and extrzact gg. Ws4-1.4% (SHCH3C. 28-7 118 SEX ) 255 S-4CHDIHN @K, BRI4E2 93718 Om Wi 4B-

brine, dri ed% Na2S04), filtered, and concentrated to gi ve brown anorphous
solid, whicB4pdsHpml |°f13eh9%§5}édnhr}rﬁach66|6ﬁﬂ0@b alp¢ﬁf1(4§|(6Hcm)gel 100 g,

h / t 12 1,59 77 9 f |
b own sol | VS BT (IR T Srey ¥ 18817200 IR Ty 08807 30 (2bt ¢
m, 7.27-7. ¥{is (e andfle Mas c@m%n%d(to I3, sawusuﬁ I-][C4 53ﬁ1116n5ﬂ M@@'H l@gwé" 0 (2
H d, J= 5.1 F), 3.03-2.90 (2H, . PT6H

m, 1.48 (9Hov81)amo@phnu>stsqhda of th| S Boc derlvatlve ( 1590 ng 2 92 mml)
and HC sol C]—I (50 mM) was stirred at roomtenperature for 16 h.
Af ter e'\papoﬁézg\’%h QP We sol vent, the residue was dissolved in CH2O 2 and

basi fi ed wi ak egﬂé‘? 2?615%,9&“ @'110 sHheAK 50 85 112y 8f. kg 9@6%&?& d.7gapshed

with brine, tered, and concentiated. "The resi due Was
purified byHcdluy, T80.omat ogr aphy (SI lica gel: 65 g, CH2Cl12/ MeOH 3011) to
give 990 mg (76 % of ivory anorphous solid. 'H NWR (270 MHz, CDClIs) 8
7.54-7.48 (4H, m), 7.38-7.19 (6H, n), 4.75 4.60 (1 H m, 3.55 (2H, s),
3.02-2.93 (2H, m), 2.3 8-2.00 (8H, n}l §41.1 44 ( 12H, m. 30 MS(El) mz:
445 (M ), 401, 273, 229, 191, 146, ﬁ%mp 0 4 FEB 2003 W 00/08013

87 25 2-Benzyl-1-{1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazole
A mixuwure of 1-[1-(1-phenylcycloheptyl)-4-piperidinyl]phenylene-1. 2-diamine (50 mg,
0.138 mmol) and phenylacetyl chioride (21.9 pl, 0.165 mmol) in xylene (1.5 ml) was
refluxed for 15 h. After cooling down to room temperature, the mixture was basified
with 25 % NH3 solution and exwracted with ethyl acetate. The extracts combined
30  were washed with brine. dried (Na2S0a), fiitered, and concentrated to give brown oil,

which was purified by preparative TLC (1 mm plate x 3. n-hexane/ethy! acetate: 2/1) to



PCT/ 1 B99/ 01239 This free am ne was converted to HO salt using HO solution
in.MeOH to give pale yell ow anorphous solid. IR(KBr): 3389, 2932, 047{‘23,2'[]_93
1626, 1585, 1475 cm' Anal. Calcd for C2~H3sNsO~2HC1~1.5HzO C, 59.4

7.39; N, 12w&hoogmand: C, 5 59.44; H, 7.33; N, |2.62. Exanpl ectliB99/01239
2-({1-[1-(1-Phenyl cycl oheptyl)-4- pi peridisnyl]-1H benzi m dazol - 2-yl } oxy) -1
ethanamine | 0 To a stirred suspension of NaH (60 % oil suspension, 168 ng,
4.2 mol, weaffoed 62 trhg(Bé Ht)aafeyhitersolEs amide derjvaiies added et hyl ene gl ycoI at

oc At %mrﬂmigﬁ&%&tﬂ%@éﬁﬁﬁé&”ﬂihatﬁﬁf 148238 (@t L A0 (bkie. vas
d - oe
xtracted EIORd Crhas it otk SRBERE O], kO B B E RS T, u

(Na2SQa) , flj.zzes.esimanel)qor_meeormed) THe 1 nesi gl em \gﬂs purified by colum

chr omat ogr aphy (ISI l'i ca gel: g hexane/ acet one: /1) followed by
pr epar at Bve MBEI] m/zré8 bl t)e43é‘r 390,8andl. 2d &t bk 913/ 2) to give 123 ng (39.9

L e DR A
B T e i B B

nm, 0.568 mumh)platand. @Erzebmepm&om 10 @88 Stmig)26 vb) GHB&TR Brdwdh lidl ) was
stirred at room terrperature for 45 mn. The reaction m xture was dil uted

wi th NaHCCs 'HOWMK @0 MEzekbEhd 6eti8%i7tR (CH2@127.6Prb4 kit am). g Bolrbd |(115(H-I,wer e

washed rin ri.e Na d cangcent.r d

ng of c orI"’gs's1 zﬁrﬂ %(9(8 ?@’r%‘&ﬁ% P2 %g 0"@ E‘é?%ﬁt{“&f g(ﬁ?é

in DMF (2 m(pomrhd)_water (0.5 M) was added NaNs (40 9 mg, 0.629 mol) and

the resulting mXture was stirred at 60C for 18.5 h. After cool down to

room t enper Mlumez (Rhed 68@40t #¢n 3AT AU B0NAF2di | uted with water and 30

extracted h t 20.. The extracé g‘dﬂbl ned were washed with water, dried

(Na2SCa), fi S dminh ¥as sAREHEY I selhusipg 4 Ghsolyiien ipdvip@Hdg e brown

pr epar ati vefd;l;b,g3 J’x‘;‘ pl ate 04 F E 8 2003 WO 00/08013 88 PCT/ 1B99/ 01239
hexane t one: 73) to give 107 ng (82.2 %for 2 steps) of colorless

syrup 1 NNRKEY-G36b6izm- CDClS) 8 7 60 7.45 (2H, m, 7. 45 7. 00 (7H n,

4.35-4.10 (1H, =5.9 Hz), 3.46 (2H, t, J=5.

3.10-2.85 (2rel &cdiomﬁr [3g853- eféﬂl ”@)H—Oz @51084@(1®HN@ /Eonmda r66.Q% this

azide deriv t Y UI(8&392 ng, 0.182 mmol) and pal |l adi um bl ack (31 ng) in MeCH

(2 M) and ? was stirred under hydrogen atnosphere at room

t enperature for 3 h. After filtration, the filtrate was concentrated to

give 85.3 ng of colorless foam which was dissolved in CH2Cz (2 m). To

this solution was added (Boc) z0 (103Emgmple K72 mmol ) and catal ytic anount

f DI\/AP t t t
o oGy i sloRERRRt - Boese Sl eant At bef o - iers et o 1 act s
conbi ned mTﬁsWﬁﬁ?ﬁep%éd" aBEdriigg EU 1B drbEediaf ) deséribdd i Gxade 15 using

concentrated. The residue was purified by preparative TLC (1 'mmplate x 2,
CHz Cl z/ MeOH:ycitheSanec@bolmyt e khipady mstegd vef 461e6vllzger§'144chdlor%e odndcrphosrdhesxd

foam 1H NMR (270 MHz 13) 4 m, 7.37-7.29 (2H, m,
7.26-7.05 ( C%enﬁfadqfw% 98’1 ldIVEFPJ ? % of {0 stepsse (1 H m), 4.28-4.19

( Soft 00 18818 oy @Cm 5 9%3%994%? 20 G R38Rl 1y
1.57-1.78 (fh7.30:7.13 (313, th), 401 €960 (MH. mh) mocb%e(mf nt)hnsstow d«H Iny)aizlsse

(46.6 nmg) and HA solution in MeOH (1 m) was stirred at roomtenperature
for 11 h. TheD f—éai;m)on m xture was concentrated in vacuo 20 and resi due was

dried at 4 | d C sal 180 184C.

V5[ ES: “posi TV i) S BE ey -5 B 280y 2015483, $hos5” 2860, 1600, 1605
1490 cm ' g : - 0. 3S.
1490 ¢ - ?gﬂ.té f eggzlgﬁ% \L&r C&Zemﬁb‘@%gm&%ﬁg %1u§§6%M%H {o £9e bhbwrl

amorphous solid.

30 IR(KBr): 3414 cm™



2- Chl or o-1-[ 1- (1- phenyl - 4- cycl ohept en- 1-yl ) - 4- pi peri di nyl ] benzi m dazol e
This was prepared according to the procedure described in Exanpl @1.1[:[4352009 4
30 cycl ohept enone i nstead of cycl oheptanone. Overall yield was 21.2 % ~
NVR (270 Mz o@DX¥018) 8 7.69-7.65 {1H, m), 7.59-7.55 (1H, nm), PCTABSNIBS (4H,
0 4 F EB 2003 WO 00108013 89 PCT/I B 998Dl 239 m), 7.27-7.20 (3H, m, S. 74
(2H, t, J=3.0 Hz), 4.3 5-4.25 (I H m. 3.35-3.20 (2H, m, 2.50-2.22 (8H,
m, 2.15-1.86al Galcdrﬁ)r Cexdnplig HO- ‘H20: C, 68.12; H. 8.30; N. 7.69. Found: C, 68.29; H.
1-{1[1(15 cycloheptenlyl} 4-pi peridinyl]-1H

benzi m dazof-2- % pi peridinamine This was prepared according to the
procedure descri bed in Exanple 67 using 2-chlorol-[ 1-( |

- phenyl - 4- cycl ohept en- 1-yl ) - 4- pi peri di nyl ] benzi m dazol e as starting
material. Overall vyield was 49 % 10 BA@mplal? was anor phous solid. ~ H NWR
(270M—|z_,DIVBOd6}’8868 1H br.s), 86~ ( 1H br.s), 834 (3H br.s),
7.907. 75 (2H[1-p-PhendoydloheptyBr- pmerldmviblmlnm@mq-llﬁ-ﬁ)enemmlﬂo (2H n,
4.45-4.3 0 (.1 80 (13H 2, 65- 2.15-1..70 (8H
m. MS(El) nf'Z “’%@%ﬁe‘ﬂac%ﬁ“" é’ %"gd“%& ré‘lgf’ ml%mpi 5 Usigg pingp R

3400, 2939,m;1§gc§0f,g,4§,91§ﬂ1ne uﬁn@gOH Calr il {198 8 830H39Ns3HC16H20: C, 52 44 H,
7.92; N, 10.19. Found! C, 71; H, 7.66; N, 10.06. Example 73 20

N 1- {1 [1- (B RMRXDE@MHJZB@D{(JI)) #A7 o Tetd (:Hl-hyh] -7140-D80Z2 I higaZ025-2-19I (BH1, 8
oct anedi am ne Thi s was_pr epare according to the procedure described in
Exanpl e 20 Msi‘nly-4:08 (b6 Bned 8 He(4Hhstedds e’1‘9>a -dh RE5- 208 s 199- %6 1H
NVR (27 M;z 3@%?@ S 7. 5I 7.44 (3H, m, 7.37-7.19 (4H, m, 7.10-6.97 (2H,
25 m, 2'31 ,382370(1Hn)3513 46 (2H, m, 3
.02-2. 98 ( 2Hhis Mee #nifd RabBor@Hed 1 HE HBasdndBIC! ddkionn MEOHrhp 637 4H
n), 1.54-1.25 ( 16H, m. This free am ne was converted to sal% usi ng
HCl sol uti o80P@G. MeOH to give colorless solid, np 179-182C. I\/B( ESI positive)

mz: 516( Mt 340 34 4853, | 479 cm' 0 4 FEB 2003
T2 0 o0l CUBED peads Mf@@ o525 200 8% for  CaBHRONS3HE1ZHRO: G
59.95; H, E}?ﬂg % Epund: C, 5955 H 8.89; N, 10.39. Exanple 74 5
I V-1-{1-]1- {{ F?eny cycl oheptyl) 4-pi peridinyl]-1H benzi m dazol -Z-yl }-1, 10
decanedpam Azl Tldlsd fursCpHemes- 2HCHEABpOt 096368t Hes.pt.Qd.adpOeFoesic G, 6843j n

Exampl e 20 I_tIJssl n_g 1 91809decaned| am ne instead of anylamne. Yield was 61.5 %

Example 18
2-(4-Benzylpiperazino)-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-
20  benzimidazole
This was prepared according to the procedure described in Example 2 using 4-
benzylpiperazine instead of methylamine in MeOH. Yield was 68 %.
'H NMR (270 MHz, CDCIl3) 6 7.64-7.44 (4H. m). 7.40-7.10 (10H. m). 4.13-4.00 (1H,
m), 3.60 (2H. s), 3.30-3.18 (4H. m). 3.05-2.95 (2H, m), 2.70-2.60 (4H. m), 2.45-2.00
25 (8H.m), 1.90-1.45 (10H. m).
This free amine was converted to HCI salt using HCI solution in MeOH, mp 135-
143°C.
MS(E]) m/z: 374(M -benzylpiperazinyl), 293. 254, 172, 129, 91.
IR(KBr): 3387, 1611 em”’
30  Anal. Calcd for C36H4sNs-3HCI-1.6H20: C, 63.03; H. 7.52; N. 10.21. Found: C, 62.74,
H. 7.62; N, 10.00.



~H NWVR (270 MHz, CDA3) 8 7.51-7.44 (3H, m, 7.37-7.30 (2H, m), 7.28-7.19
(2H, 10 m), 7.10-6.97 (2H, m), 4.18-4.14 ( 1 H m, 3.82-3.71 ( D4HEERIN
3.55-3.46 (2H, m, 3.032.98 (2H, nm), 2.70-2.64 (2H, m, 2.32-2.09 (8H m,
1.77-1. 26 (?®H90/08913 This free am ne was é:onverted to HO sal PCUEBIYIRG
$olution in MeOH to give colorless solid)” np 165-168C. IVB( ESI positive)
mz: 544(MrH)~ . 15 IR(I1CBr): 3416, 2930, 1653, 1468 cm' Anal. Calcd for
C3sHssNs3HC12. 4H20: C, 60.36; H, 8.80; N, 10.06. Found: C, 60.66; H 9.22;
N, 9.92. Exanple 75 20 1-{1-[1-(1-1 smxagwg@ycl oheptyl)-4-piperidinyl]-1H
benzi m dazol - 2-yl ) - 4pi peri di nam ne This was prepared according to the
procedur e dbgb+(1{FenyicyEebegty é%ﬁimsidﬁgvlpzthmdno -1H-benzimidazole

Tt o7 | 3l whic OGBS pOep S eet RHHEFE e, - Crd ey g7 AP Repist P iperiin
2 chl or & 1-{efizletigarol ERLABK! £yCA0heRL ymﬁggﬁop.egy rgwﬁ EIZI1 fagokpy was

% This Tree am ne onvérted to so uti &

t0 gi ve col olhess imMe@Raos sl ml). addNMBOHIZS rM')lZwasCBQiléii) wideB hv8roged H
br.s), 8.b5 ( 1 H br.s), 8.40 (3H, br.s), 8.3 5 8.25 (1H_m), 7.63-7.55

(IH nm, 7.2803pix3e @Rreomhjemperagefon22.61H, The manggvas sified with saryrateq .
2. 40- 1.65-1.42 (GH 1.10 (6H, .4, .J=6.8 Hz). WO
00/ 08:)13 91“«%(4-?& n%B%?’l i2pd) thiy %a(‘ qﬁ%s?‘)ﬁﬁﬁfmw‘ﬂggkeﬁf fa"%eﬁh%é@a‘elé’ﬁ

Co-rhane-ar26ig0 6 CEECED, T SRR Uil Mere, oFi il g, e, 7

N, 10.85. IN=x8O0p). €iliebedNail ‘cofidentrated]- Fherydidyech-ashpimtfydd) b‘ApEleaﬁEWGIITfM) 1H
benzi m dazol -2-yl}-1,4 ¢ cI ohexanedi ami he_Thi s was prepared according to

the proceddfe aEBchirised 1-nCERGRAVEOHANHIOHy W/ (K1 1o give 29 mg (81.7 %) of

but oxycarbanyl am&réogo? cl ohexyl i sot hi ocyanate (this was reported by J.
Smith et al. em 1996, 61, 8811-8818) instead of ethyl

4-i sot hi ocywmmmmmﬂlmgm BbEsLh 3RE.1 HORGT 2kk-7vd sel3¢1. fnﬂ)0m3|8L7lgi (Z]H(
1- phenyl cycl oheptyl)-4-piperidinyl] 1, 2-benzenedi am he was 5.4 % ' H NWR

data of Boandé&ridvat 2\eHwas J451136-15‘(ﬁ)ldrl(blvi.srn)13-!21&!&4‘\"3((QI?IOmIMI-IZ 3-COCI(BY. m),2.88- 7. 22
9 ( 4,48-4.43 (1H 15 m, 4.09-4.01 ("1 H m, 3

93 3n)1?8 (-2‘#’ &r‘r? mé%?@ gl%ﬁl H-y ), 3.49-3 .39 ( 1 H n, 3.063.02

(2H, rr) bk 781301731 62-1.53 (SH m,

1.47-1. 44 (%ﬁ% *’nfgml ks Blyveredid 1s§nd§'ﬁ'1>?)153°1€ 242-246C. NB(ES|

posi t| ve) MSnﬂéfEE()B\MH)(M)MIIR(«BN} 2034075, 12032, 1647, 1479 cm' Anal.

Cal cd for Cs-Ha3Ns-3HCl~1.2CH2C12: C, 55.49; H, 7.00; N, 10.05. Found: C,
55.07; H, #ROSBIN3349.129! ey eparation 11

Anal. Calcd for C29H39Ns-3HCI-3H20: C. 56.08: H. 7.79: N, 11.28. Found: C, 56.07;
20 H, 7.71;N.10.92

Example 20

N-Pentyl-1-{1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-amine

This was prepared according to the procedure described in Example 2 using n-
25  amylamine instead of methylamine in MeOH. Yield was 37.3 %.

'H NMR (270 MHz. CDCl3) & 7.55-7.43 (3H. m). 7.40-7.30 (2H. m). 7.28-7.18 (2H,

m), 7.11-6.96 (2H, m), 4.15-4.00 (1H, m), 3.85-3.70 (1H. m), 3.60-3.45 (2H. m), 3.10-

2.93 (2H. m), 2.35-2.00 (8H. m). 1.90-1.20 (16H. m). 1.00-0.85 (3H, m).

This free amine was converted to HCI salt, mp 156-159°C.

30  MSmz (EI): 458(M"), 401.286.204. 172, 129,91,



25 2-Chloro-1-[1-(x-vinylcycl oheptyl}-4-piperidinyl)benzi m dazol :a T\'JE S eﬂas

"prepared according to the procedure described in Exanple 1 using LTEB 0

vi nyl magnesi um brom de i nstead of phenyl magnesi um brom de. Overall yield

was 15.3 % WOHORRR3(270 MHz, CDC13) 8 7. 75% -7.56 (2H, m), 7. BETABRPOILHH,

m, 5.78 (1H, dd, 30 J=10.9, 17.6 Hz) 3(1H d J=10.9 Hz), 5.05 ( 1

H d, J=1 é@@ %})0426% %ﬁ ( 1 H, rr) 3.24-3.14 (2H, m, 2.55-2.36 (2H,
, 2.32-2.1 d 80 (4H, , 1.74-1.40 0 4 F E B 2003 WO

00/ 08013 92 Redy tﬁ&%@ﬂ@%@id&ﬁﬂcmwxa@mﬁ@, H.78.44;N.10.19. Found: C. 65.25: H.

1-{1-j1-(2-Vinyl cycl oheptyl)-4-piperidinyl)-1H benzi m dazol - 2-yl }-45

pi peri di nyl aBi36eNTh0.81 was prepared according to the procedure described in

Exanpl e 67 using 2-chlorol-[ 1-( | -viny

| cycl oheptyl)-4-piperidinyl]benzimdazo | e as starting nmaterial. Overall

yield fr 2-chloro-1-[ I -( I -vinyl tyl)-4-piperidinyl

] benzi mi gbmzol e was 36.1 % 10 This frgé%%ﬂ?g was converted to HCO salt

using HO SONLCY@Bhéxyl- h/qﬂfuipﬁeﬂulvﬁimg@nbas;ﬁpaﬁuﬁmpm-m{zmadzzolﬂzuwn&70

MHz, CDCh) 8 11. | O ( 1 H, br.s 0-8 m, 8.3 5 (3H br.s)

7.62-7.55 (1Fhisnjvas 7prapergd zascc(rgmc 19 , the. nmc@me described] 1in2 Example 1 )ysitg 61

1H, d, J=11.2 Hz 5 55:400 (1 H
g 75-3 .00 (@‘ﬁlo'ﬁ%"mﬁ’"‘fsmsl‘gaﬁ %‘H r’i"égb(lzfaﬁ}e lng\de gxeg&ﬁ.‘q’p ( m,

422( M+H) +. . gl Q
22O o A R0 2Ry g 2334005y MS"" AR 23* G
7.95; N,1010.A4%.7. A6 BSARE) 1), A2, WEKIHImNJ 85- 3 67(1H m). 3.16-2.95 (2H, m). 2.40-
1-{1-[1-(1- phenyl cycl ohept @4 pi peridinyl]-1H

benzi mi dazol"QO@}ilmE-lrﬂOolpé Fafne This was prepared according to the
rocedure descri.hed in 1..22% . di am no-.2- | pr opane

ot ead of (ST kf fm At R R e B 15" Bl AT (52%% 13 b7 S-7. 41
(3H m, 7. Srsxshm«mom; 130986287 1631y 3 . 98-3 87 (1 H M, 3 .47

1H s), 3.4 s), 2-2. 98 (2H n, 2.34-2.20 (4H m, 2.1
| - 2. 01(4H n, 181I 71(SH n') |.59-1.45 (SH, m, 1.24 (6H, s). This
free am.ne was convened to HCO salt in ?\32 solution in MeOH to give 30
col orl eds soli d, 230-234C. 0 4 FEB I 00/ 0801 3 PCT/1B99/ 01239 93

I
! 20 LA B 0 B0 P Mo BT 20

H 8.35; N, Tiis 2@s pfepeoednaploediid 1o the procedure described in Example 2 using allylamine
1-[1- (1- Phenyl cyclohe ten I-ylé%e4 pi peri di nél\] 2-(1-pi perazinyl)-1H
benzi mi dazol'@stad af yigminsah dr Qe co tﬁ%}’af S the procedure described in
Exanpl e 67 y b a. Y-Pi-REr azi ;ngt f

?ibonyl Nin. @b&iﬁ% ??9"/ 4, (RERY 7”«?? 39 (ﬁ%dn% 7.13-6.98 (2H,

4-t - but oxyca m NOPI pPer |

1- phenybo4- iy leoisepne ntH.- ). ):-24}@@@@ ﬂ*lW'l]'fOHBY-lmGj@IZPDHﬁ @ 9=50.3H4)Ng.25-

material which was prepared in Preparation 9. Overall yield was 40.3 % HC

salt was anthfh6il, m)l $87-37R (R MR 701 W05 OkauB)2.B8-1B50BH.1m). bS0<)43 9. 61

(3H, brs) im? 1HdJ7915Hz)783775(2Hrr)762750(4H
m, 7.38-7 ° m, 5.77-5.72 (2H, m), 4.53-4.43 (1H, m), 3.75-2.85

(16H m , stgeéénﬁé@as%me?teé%ﬁdﬁgal{ﬁg A1 sMiBA In MeHA55( Mk ), 399,

331, 284, 252, 203, 184, 134. IR(K Br) 3400, 2920, 1650, 1456 cm Anal.

Cal cd for C’MEI&&:ID&I&GBHC#ZBIHQIO) 3Q. 354, .'643 256. 7'!005973 N|441D18987 Found: C, 54.44 H

20 8.09; N, 11.10. Exanple 80

3-({1- [P(l Phenyl cycl oheptyl ) - 4- pi peri di nyl J- 1H

benzi m dazol - 2-yl Jsul fonyl ) -1 pr opangyi Pﬁ’ S3A sol ution of

1-[1- (1- phenyl cycl oheptyl) - 4- pi peri dinyl'Jp enyI ene-1, 2-diamne (prepared

i n Prepar at ijof1-fi-(4LEorgphely F41dHEptYI]-2pip radiBOI) - T S AL inlettey 1 pfpePRAfoy I -1 n
benzimidazole
This was prepared according to the procedure described in Example 1 and 4 using 4-
30 fluorophenylmagnesium bromide instead of phenylmagnesium bromide. Overall

vield was 27.2 %.



EtOH (3 m) was refluxed for 2 h. After cool down to roomtenperature, the
reaction m xture was poured into water and extracted with CH2CL1Z 4 AFR7003
extracts conmbi ned were washed with brine, dried (Na2SCa), filtered, and
concentr at e oblo&18 esi due was 30 purified_by preparative TLCP(:'_[/IBrwqml.’ate X
2, CH2d z/ MeOH: 1511 ) glve 96.9 ngy (76.2°% of brown solid. A nixture of

L, 00 1 SRS CRR s e Qs P Bt 08 M SR T ot

NaCH (29. 2 E}%M@ (o8t gh. ks Y, 817k, 20d 3 E;wp(ﬁ fl, )3 385 2hehluxe s, é@bg%e(aﬂw o

After cool to roomtenperature, eactiof m xture was dil

wat er and exhy, 20963158 4H) nH2 G {3 HTHe2 @riX.er(8H.enyyhistetl40er@H.wshed with
brine, dried (Na2SCa), filtered, and concentrated. The 5 residue was
purified by anaﬁaer%tmn@evam@\(enfdwﬁﬂlaﬁléusangH@iéﬁ&ﬁ@ﬂdéé\ﬂ%ﬁﬁ 713) give 102

ng(759% £o 766762(1H
' 7.53°7, s'gts(”ggﬁﬁ)n@%"f SDgHoA. 3?9’( Hwﬁg%ﬁ@ %  6.14-6.04 (
1 H m, 4. 117{114394 16811!5@9691' 3.46-3.40 (2H m, 3. 283 21 (2H, m,
3.03-2.99 (2H, , 2.42-2.24 (4H, n), 2.21-2.10 (4H, m, 2.01-1.91 (2H, 10
m, 1.78- 1 71 (SH m, 1.59-1.42 (SH m, 1. 47 (9H, s). To a stirred
solution of this Boc derivative (58.9 ng, 0.105 mwvl) in AcOH (0.5 m) was
added a sol ution of KvhCa (38.1 ng, R)"eE&PtFﬁhﬂ) in water (4 ) at OC
Af ter 2hst t the reaction m xture was dil uted
W th saturat e@hﬁgﬂﬁ mf’gﬂ%j ggand basified with 25 % NHaOH sol uti on.
The reagpi OMmhldwsd dﬁﬂr‘eb‘dﬁr@d YRS rdNE Eca&feqﬂocyudhfb F A Ge COEG 8% (JATHSy. SRR

were with brine, ed (NazSGCa filtered, and concentrated. The residue
was purifi ed’rb'gs od e]gﬂ?pat1|6?é-1$§ (usxns hﬂlvhpmdc\ecle@@ylammmgﬂahﬂeﬁam edfal, )

ive 16.2 3 1.84-7.72
?ZH . ngd‘(’%aﬁgf?"{ gﬁ"fn% !’7-?&245’353‘1?%@'?1%59’23&3%“% "‘”Bn% 5.16
(1H, m, 5 633498 t¢idbody, 3.83-3.76 (2H, m), 3.37 20 3.29 (2H m,
3.02-2.98 {2H, m, 2.44-2.27 (4H, nm), 2.26- 2 17 (2H, m, 2.15-2.04 (2H, m,
1.96-1.93 (2H NMR (.]ZO?I\QHLGBC(IBI-& 714")5740611-11:n§37 §BA18NBH. 8. 709KH, $).t, A
solution_ of this Boc derivative )and HCO solution in MeOH (1 nm) in
cH2c12 1A nPT6-8d1)st 3% (A8 bat: Jré@rﬁ@eﬁﬁ&—zﬁﬁﬁ“@ ok 1£8-h30 [RE. mact i on

m xture was concentrated in vacuo and the residue was dried at 45C to give
10 ng of title 25 conpound as HCl salt. MS(ESI positive) mlz: 495( M+H) +.

| RCKBr): 3400, 2934, 1690, 1485, 13%fepavatidfd . Cal cd for
C28H3sNa0~2HC1~4H20: C, 52.57; H, 7.56; N, 8.76. Found: C, 52.20; H, 7.5l;
N, 8.59. 30/M- (Wtumlﬂsmg\' Cb@étphﬁmEC‘BiOm‘!;)%imidinBQ@mmeZ% Exanpl e 8l

1-711-(1- Phe cI 00Ci din enzim dazo

prEapaﬁ ed ac aﬁd’ ?pc?'r%/dh%c%rldgrti L}*’%p E%LFF 8@% 8 @P@pﬁf&t&ﬁ%@ﬁ?éﬁaml e
31 usi nm cyq‘r&)ecr arne14Mste3ay usihg AYAL PRANRYERB cryRpthepidfNY AR GIESH W] -
brom de 5 instead of 4-fl uor ophenyl magnesi um broni'de. Overall yield from

cycl ooct anoble(3naenzg| bathVBHCMMEXK Rpiperidin 4-@RCirs) the prodasiure QON(A.Meanjvell

1 80-1 35 ( tisth Blgor HRaCherabbra 998 bl Th o ErRb e 68 e usi g EB "
T a0 sl MR GrAMIE EDGS) OpETERERERRNS ERY). BosNPHibha T HaH T
C2~H3s FNa2 HC 1447 58-2M, 16), 6(B82A28 K3H/mD77.2647. 150¢ 141, mi-o8im8l (1 1€, br.d. J=8.7 Hz),
25 6.61-6.53 (1H. m), 3.46-3.30 (1H. m). 2.96 (2H. br.d. J=12.2 Hz). 2.30-1.90 (8H, m),
1.70-1.25 (12H. m).
MS(EI) m/z: 407(M" ). 372. 336. 306. 286.

Preparation 4

30 1-{1-(1-Phenylcyclooctyl)-4-piperidinvl}-1,3-dihydro-2 H-1,3- benzimidazol-2-one



60.29; H 7.62; N, 10.19. 15 Exanple 82

2- Ani no- N-{ 1- [ 1- (1- phenyl cycl ooct y! ) - 4- pi peri di nyl ] - 1H benzi ni dak&FER 2003
yl )acetam de This was prepared according to the procedure described in
Exanpl e 70 weiogso13[ 1-( | 20 phenyl cycl goctyl ) - 4- pi peri di nJFYAB4/01239 .
benzi m'dazol-2-am' ne. Overall yield was 6 % ~ HNW (270 M1z, CDCls ) 8

3555 10 (D oI5l at- TrelRggsapdfii 0,

was convert@ﬁi tmgdﬂchrﬁabtRmxnﬁh (€0 £1@h uh IMOH (R MiDEhd THF wemlpwasisarrtess
solid, 7g22| C. MS(ESI Bbrlsel tive) mz: 403( NH—i) . IR(KBr): 3387, 2922,
1742, 1553 Lmdar5h\c;¥rbgenAntmosp cal foom mmdwm%¢m@@rz renpvab@fake H

80?380I 3 96 cp@ylst::%ggqgi% tge @S?ﬁg \%a658<%%ccntrate o ngesl mg o? o'1:l %vhl?chz\%gss Vo
(2S,39)-2 %sg&vﬁ gl 'Halge Téncl saﬁﬁthy&Ac%quf Y&a}bo‘hxmulﬁﬁﬁéhzg\e”(%l']mél"'

benzi m dazo pentanam i's was prepared according to t procedur e
descri bed i m.4i8anmpbh 2hd randudd misiurgwhb dtifredlat(room temperature for 3 days. Then

1- met hyl cycl ohept yl') - 4- pi peri di nyl]-1, 2-benzenedi am ne as a starting

mat eri al  whiteshrepgiPIMEFaIceYas ﬁhlmeép\ammsatmt@ NaH§ Q3oralpuiansyidegritagied with

of HO and. R OaraPE G AR s8R ek 3R R R Ao Rlaf ol (s ™™
sal t was COfff\{@feBeqnaocdﬂ&n@@éd UFhéGeditile ad M@éa 60 Ad%%morﬁmompm
anor phous solid. i H NWR (2 MHz, DM5 (d6) 8 10.74 ( 1 H, br.s), 8.3 8 (3

H, br.s)0 8(2beabeelP4] cloqui;/Memssvszlm give M, me)qf pal@BromopBvdezH, Towl
5.46-5.33 ( 1. H m, 3.75-3.60 (3H n), 3.55-3.10 (4H, n), 2.30-1.20 (18H)
m), 1.50 (3seldWasd¥p (3H, d, J=6.9 Hz), 0.92 (3H. t. J=7.3 Hz). 1~ MS(El)

mz: 439( M), 3 9 R\ 387
Y i Tl i e B L]
H 8.90; N, mb! 3.383.100uRd m)R2. 46 2. @@(81—Hm)8"4)®,13\®(1321-1 29. 20 Exanple 84
3- Amino-N {1- [1 (1-phenyl cycl ohept ya&j‘r g peri di nx ]-1H benzi m dazol - 2
y| } pr opananMfem®hiEd disst) ptlapbl ed3actth abhig 160180 &82pr ocedur e described in
Exanpl e, 83 using 3-t butoxycarbonyl am nopropioni ¢ acid and Exanple 10 as a
starti nb’ material. Overall 25 yield was 86 % HCO salt was anorphous solid.
~ HNWR (270 M4z, DvSQdb) 8 10.96 ( Exdmpfie28), 8.70-8.60 ( 1 H m, 8.19
(3H, br.s), 7.93-7.80 (2H, m, 7.73-7.65( 1 H m, 7.58-7.30 (6H m,
5.50-5.30 (2-I4Meth)lplﬁer‘i®mb.)-29[l(QApheuy)c)cBich—Eﬁipqrixﬁh}’i}-\lﬁ}- m z:
460( MtH) ' J: E, B 2003
benzxml azole
This was prepared according to the procedure described in Example 1 and 4 using 1-[1-
20  (1-phenyicyclooctyl)-4-piperidinyi]-1.3-dihydro-2H-13-benzimidazol-2-one  as a
stariing material. Owverall vield was 7.8 %
'H NMR (270MHz. CDCl3) & 7.63-7.59 (1H. m), 7.54-7.44 (3H. m). 7.40-7.33 (2H,
m). 7.28-7.21 (1H, m), 7.19-7.12 (2H. m), 4.10-3.94 (1H, m). 3.28-3.15 (6H, m), 2.64-
2.55 (4H. m), 2.50-1.96 (11H. m. including 3H. s. at 2.36 ppm), 1.85-1.34 (12H, m).
25 This free amine was converted to HCl salt using HCI solution in MeOH.

MS mz (EI): 486(M™+1), 413, 400. 299, 268. 217. 184. 160. 134.

Example 25
1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-2-(4-piperidinyl)-1H-benzimidazole
30 A mixwre of 1-[I-(1-phenylcycloheptyl)-4-piperidinyliphenylene-1, 2-diamine (100

mg. 0.275 mmol) and 1-benzyipiperidine-4-carboxylic acid (500 mg. 0.5 mmol, this



WO 00/ 08013 9~ PCT/1B99/01239 I R(KBr): 3400. 2932. 1736, |624, 1583 ¢

Anal . Calcd for CzsH3~NsO~2HC1~4.5H20: C, 54.81; H, 7.88; N, 11. 4104&5&&@3
C. 54.97; H 7.64; N, 11.02. 5 Exanple 85

2- Ani no- 2- rr\é’DW{OSQl\}’-{l- [ 1- (1 - phenyi cycl obept yl ) - 4- pi peri di nyPFTARp/01239
benzi m dazol - 2-yl } propanam de This was prepared according to the procedure

descri bed i 2| r nd
el o 10 SEREP pfepird bR 4t ber M G R IR0 B BRI plocBBE AN

was anor phoBg.Cantalld. el HaNNRJ(ngM-IZCthBNSOdBS)668 191, 517Q~71 HN-bthya‘:-N -38. 32
(3K, br.s), 8.10-8.00 ( 1 H m, 7 957 85 (2H _60-7. 40, (SH,
7 27-7.20 (quetbﬁlamyl%owl%b? Iqmﬁle hmiwC@OBée éf%ms,z%»h;m@ BoCH2Gi (22H

0 Nocest Biuher v SabeiBedtt B kel et Tesd mifhus Mercudife o5

cm’ Angl . Ga!e&?%a Q&a@&%bﬁ&ﬁ&@?ﬁﬁ@m THe2arhcid (ddafblred »Gere%asﬁé’d vikh ¥, ; N
11. 07. FoundC 59; H, 7.49; N, 11.16. 20 - Exanple 8

(2S, 39) - 2- Amm(ﬁazﬁﬁﬁylﬁlmx{dl 4nt- ¢dncpheatyd.c Ybe ahsm%/l\?a.s4ptpupdr byli aojirha 1Hben
d | - 2-yl t Th to th d

Gescr; bed .%&Eﬁgr%%‘éé? (e ) Blsct PG B 5T kS bag s 198 aRE | ng

material, od@é%%g%g%g&?w%m Smidd Ji\érgja Lisopr opyl et hyl am ne, and

DVF |nstea or coupling reactron. Overal | yield was 28.8

% HA sal tr\mgx)mr@@cc(m‘)smw a73.36H R (270 MHz, DVSQdb) 8 10.63 (I H,
br.s), 8.29 (3H br.s), 8.20-8.05 (1 H, m, 30 7.95-7. 85 , n?l 7.65-7.40
(5H, rr)m 7. %mvmg:@ oD Rhe mpovesamzrﬂesdm'a@vg (25 nr)m Q“Qb -13me HP asphory!

2.90- 5 ( 2.15- 2 7 1.70-1.20 (8H, m,
o aFED ‘%’BB/‘&%& "-6% g@r@ Bodhon ]f‘§é dé"%lé 0 Feqp “?B"Pe ESI
positive) mhz:.2026Mhkxthle wa ?6@8) mto?&%OH?%&%uoﬂ-?aﬁQ exar'é_’gtgd Q{"fﬂl C@f‘? :

Cal cd for C31Ha3NsO~2HC14. 6Hz0~0. 4CH2C12:" C, 54.54; H. N, 3 5
Found: C, 5hhel&xtuklbt Zofthindd 4. 62ashésk awph ebBe. dned (I\a,SO) filtered, and
(2S) - 2- Ami no- 3- et hyl - phenyl cycl oheptyl)-4-piperidinylj-1H
benzi ni dazcﬂonzcma}q%&oa&iamgwwg THhich s PHP@E@PMT%EGW%IFE( ate X

d de t t terial.
Qveral 5yi of o b s gBATR) By ERs AL B AR d@e. " TR 0270 i
DMSQd6) 8 INISHE/z(BIN, 548(Ms), 458, 48 (S?BJ:I,?.S?DIQ.@), ,178 0-8.00 (IH m, 7.93-7.85

(2H, m, 7.60-7.45 (SH, m, 7.35-7.20 (2H, m, 52050081H, n,
3 30 3.15 18 NMR ( OW{QCﬁﬁchZ@N/MQMﬂ 6D: 2.26¢.Q2HH, m 3203215,12r525 (1

L 6’9019%3 e o5 b f0 4 ol i P S 1308 B o7

1734, 1580 cm'

20 A mixture of the above wax (68.2 mg, 0.125 mmol). palladium black (26 mg). and 0.2
M HC! solution in MeOH (0.81 ml) in MeOH (4.5 ml) was stirred under hydrogen
atmosphere at room temperature for 15 h. Then 30 mg of palladium black was added
to the mixture and stirring was continued for 20 h. Then 20 mg of palladium black
was added to the mixture and stirring was continued for 14 h. After removal of the

25 catalyst by Celite filtration. the filtrate was basified with NH4OH and concentrated in
vacuo. The residue was purified by preparative TLC (0.5 mm plate x 4,
CH2CI2/EtOH: 5/1, 1% NH4OH) to give 34 mg (60 %) of pale yellow amorphous
solid.

MS m/z(EI): 456(M"). 439, 400, 348. 286, 202, 172, 145, 91.

30 'H NMR (270 MHz, CDCl3) §7.76-7.70 (1H, m), 7.66-7.58 (1H, m), 7.56-7.50 (2H,

m), 7.40-7.32 (2H, m). 7.27-7.18 (3H, m), 4.18-4.02 (1H, m), 3.30-3.21 (2H, m), 3.10-



Anal . Cal cd for C3o0Ha~NsO~2HC1~4H20~0.35CH2C12: C, 55.03; H, 7.87; N,
'10.57. 20 Found: C. 5S.38; H 7.73; N 10.96. Exanple 88 (2S)-2-pyipfg 3.
{1-[1-(1- phenyl cycl oheptyl)-4-piperidinyl)-1H benzi m dazol -2 yl) propanam de
25 Thi s was w e@@nsd according to the procedure described i n FETABYY/e1286
using (S)-Boc al anine and Exanple 10 as aSstarti ng material. Overall yield

(ih “br sy, 986, ST UR e30 gr oap MsE slie ml) 6507 do

(2550 2)757( ;ZH%Q agx%lg% écgﬁzggedﬁ%]ﬁq Q%l‘szpuesﬁ 5@\1?&1&1%@1\% 11nnM 7O|I_-|l m.

.46 (3H, d, EdapBrai:oiﬂZ)}'the so@«'eﬂt &ffdrddd 0I03: éf&r@ﬁé\&%ha 99 PCTJI 899/ 01239
IR(hBr) 3408, 2932, 1736, |626, 1582 cmi' Anal. Calcd for
C28Hs ~Ns 02 HAREKBER 3600 e 2 C, 55.34; H 7.73; N 11.52. Found: C

(1 (1 (Lpneiitchur e BTEL Ry € A0 T P b Rl de

Thi s was pr epag 6§l naecpy di ng to the procedure described in Exanple 70

('S) - Bocnet hi on| ne using Exanple 10 as a starting material. Overall yield

was 66. | % 10 HO salt was anorphous solid. ~ HNW (270 MHz, DVSCQd6) 8
10.72 ( 1 H, brs)844(3H brs)818(|Hbrs)795775(2Hrr)
760740(SH m, 7.30-7.15 (2H, : (IH m, 3.94-3.75 ( 1 H,

. 3.55-3. 5 H 3H
D o515 (éh“”%‘f“ gj(%é?f%g‘b‘%f ("*‘“é“)"‘r%'*?é(ﬂtzﬁ]f 19(3}"4‘8‘%"“5&8]2#?2& 1622)
1582 cmyip Amalis wedlpeéhaked adeordid s e2bloled Bt riehidelPiantple I arkd 2 kbing - 53;
N 10,470 Fooma el aa 35X hF 21N 1o 40 Bamrple 66 0 (25)-N

{1-[ 1- ( 1- Phemylobgrzhotreimsighd oficygigbeptantiney | [TokHsttmsnaeldiveass %2- y| } - 2
lid i i d J d
Gescr @:ﬂ?ﬁ%&%%&@l}ﬁﬁ%@ RO P em bl e ohsed”ob 238 L€ e ng
t | 2% 0%
R (270 v DBGRR B T e e S’ﬁ‘i“”ﬁ%é’i“?*' R r0 @, t
H, br.s), SﬁﬁsﬂeQﬂn(n]sz?qn\BnﬂDmm\&Soc(hIdsﬂ;den?alt Wb HC1 4b]utiéh, 1nr'McOH to

7.35-7.20 (2H, pE!L 5.40-5.20 ( 1.H, m, 4.35-4.15 (2H, n), 3.50-3.10 (9H,
r’r), 2. 9@)*2 P quljowgn%h%smh@m n, 2.40-2.25 (1H, ), 2.15-1.75 (6H,

, 1.65-1. | positive) mz: 486(MtH)'. 30 I R(KBr): 3404,
2932 1736, %ggig i@?:%@gr? 0 4 FEB 2003 "' WO 00/08013
Anal. Calcd for C2sH32N4:2HCI-0.7H20: C, 63.34: H. 7.33; N, 11.82. Found: C, 63.19;

H.7.77:N. 11.87.

20 Example 27
N-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazo}-2-yl}-1,2-
ethanediamine
A mixmure of 2-chloro-1-[1-(1-phenyvlcycloheptyl)4-piperidinyl]benzimidazole
(Example 1, 202 mg, 0.496 mmol) and s-butyl N-(2-aminoethyl)carbamate (1 ml. 6.34

25  mmol) was stirred at 120°C for 16 h and 140°C for 3 h. After cooling down to room
temperature, water was added to the mixture and extracted with CH2Cl2. The extracts
combined were washed with brine. dried (Na2SOa4). filtered, and concentrated. The
resulting residue was purified by column chromatography (silica gel: 50g,
CH2Cl2/MeOH: 40/1 to 20/1) to give 194 mg (73.6 %) of colorless amorphous solid.

30  'H NMR (270 MHz, CDCls) & 7.53-7.41(2H, m), 7.37-7.19 (5H, m), 7.10-6.97 (2H,
m), 5.72-5.61 (1H. m). 3.86-3.72 (1H, m), 3.62-3.60 (2H. m), 3.49-3.41 (2H, m), 3.00-



100 PCT/1B99/01239 Anal . Calcd for CsoH39Ns02HC14H200. | CHzCl 2: C, EZ %ﬁ [ﬁ
7.76; N, 10.96. Found: C, 56.27; H, 7.36; N, 11.16. Exanple 91 5 4 R0
{1-[1- (1- phenyl cycl oheptyl)-4-pi peridinyl]-1H benzi m dazol - 2yl ) but anam de
Thi s was prepawasoliaccording to the procedure described i n Ex&aphiB9sdB2a9si ng
4-t but oxycar bonyl ami nobutyri c acid and anple 10 as a starting material .

Overal | vyiel 68 035 pho 1H

DVBOd6) 8 0 %%?ﬁ? Neiekes ! ékgﬁaé"(m g %?6(317 U @)%éﬁ%’ﬂ
(2H, m, 7.8Q @5( 1 H m, 7.60-7.35 (SH, ), 5.65-5.35 (1 H ),
3.25-3. 00 6I—? 3700-2.70 (7H, m), 2.6~-2.45 (2H ). 2.20-1.75 (6H, ),
1.70-1. 20 (aHIS(Eﬁ)nvtFi@Kan)) 3412, 2035, 1734 1624, 1563 cri 15 Anal.
s Tor Ciggler pms 1 GRa s sy 1a T

pi per i i Ryl PR oen i 3h Sare g et Bitgerduielor 14, B PSR SUERIGPRL o i g

to the pr OC%QH/ESI dB6 GEdidRAwa b@ﬁ%'@ﬂﬁ%at‘&%té‘tg NABC@ndolution, extracted with
1- hydroxybenzotrl azol e hydrate as coupling reagent, and N

t - Boc- S- et SH20Ipedriad (WapiOnke féltﬂ!édEx@tipd:@Cimraisd a 'Elneamsuhg was guiified b\

cvsats) b 10t T of ey Mt ol SRR MR i [t e
7.50-7. 30 (g@_ﬁ;) Of%ogogre g,go,g%ﬁ(s sg)ld 5.30-5.00 (1 H m, 4 00-300 (S

m, 2.802.6 ., 1.96 (3H, s), 1.85-1.65 (4H m),

1.55-1. 19 (8H NMR (wONH(Z36DC5.))5 1026' 463HH m). 7I\43( Er (EBI$l1ﬂi)l, vOV-69Z{2H,
534(MtH) ' . 30 I R(KBr): 3387, 2932, 1732, 1560 cm' E B 2003 WO
00/ 08013 10m)lo 13- 8606 Ho 1938 6 l3ai6 (CHamd3 1 br3. @(%m@@@mmmnmaz

C, 55.57; . B9 2 0.34. Exanple 93
(2R) - 2- Am no (?I% {”I) L&pﬁé’rﬁ@ﬁtvg oﬁebﬁg§3ﬁ4ﬁlb g'gn(ﬁ% H benzi m dazol - 2
yl} propanamrgg fhi w@é“@g%av&éda@cgwlﬁg dsind Imlpgdqs@&wlﬁ MeSAr iobgﬂ'e' n
Exanpl e 83 using (R)-Bocal ani ne and Exanple 10 as a starting materi al.

Overal | vyi etdoress selidBmpR2HIIZ€al t was anor phous solid. 10 1 H NWVR (270

MHz, DVBQdb)_ 8 10. r 8,37 {3 H br.s), 8.26 ( 1 H br.s),

7957%3‘5(%‘#(%’9?06%8169@%(@@0 ' 7.35-7.20 (2 H ), 5.40-5.20 ( | H,
, 4.00-3. e : ( ] €S (4H,
165120 R Ty (ﬁcme@% o el 1 86 R ©

460( M-H) + 157, PIR(H{J_Bsa 'N.339®, 2934, 1736, 1582 cmi' Anal. Calcd for

C28H3~Ns02HC13H200. SCH2Cl 2: C, S4.42; H, 7.37; N, 11.13. Found: C, 54.73;

H 7.28; N, 11.45. Exanple 94 20 (2S)-2- Am no- 3- phenyl -

{1-(1-(1-phenyl cycl oheptyl) - 4-pi perlﬁk%h Jg¢1 benzi m dazol - 2-yl } propanam de

This was prepared according to the proce §r® described in Exanpl e 83 using

('S) - Boczghenylpdeativilt1e[ 180 ERaIEPLIOnd YIRS - p &ti@ink || O 'BRbith ilazolQ e mdhd  Yi el d

was 81 %

This was prepared according to the procedure described in Example 1 and 2 using
cyclononanone instead of cycloheptanone and methylmagnesium bromide instead of
phenylmagnesium bromide. Overall vield was 22.9 %.
'H NMR (270 MHz. CDCl3) & 7.50 (1H. br.d, J= 7.9 Hz), 7.35-7.15 (1H, m), 7.13-6.98

25 (2H, m). 4.40-4.20 (1H. m), 3.95-3.70 (1H. m). 3.30-3.00 (2H, m), 3.15 (3H, d, J=4.5
Hz), 2.45-2.10 (4H. m). 2.00-1.30 (18H. m). 0.85 (3H. br.s).
This free amine was converted to HC! salt using HCl solution in MeOH to give
colorless amorphous solid.
MS(EI) nvz: 368(M™ ). 354, 538, 283, 222, 147. 82.

30  IR(KBr): 3406, 1661 cm’



HC salt was anorphous solid. 25 1 H NVR (270 MHz, DWVSCQd6) 8 10 74 (1 H,

br.s), 8.40 (3H. br.s), 8.18 ( 1 H, br.s), 7.95-7.80 (2H, m, @pﬁgz%
(4H, nm), 7.35-7.10 (7H, m), 5.10-4.85 (1H, r’r) 4.10-3.95 (1H, m 00
(8H m, 2 9®AME(2H m), 2.65-2.40 (2K m, 1.95-1 70 (4HPAWIBIES 1.15
(6H, m. MS(ESI positive) mz: 536(MH)' §0 | RCKBr): 3396, 2932, 1734,

1622, 1578, 1558 i ' 4 01,080 /1B 9/01 2
pral | Cal o @%m ‘ST SRS 70 0 oo N &7 BAC 1h5Fo,
Found: C, 604 Iﬁi $.80; N, 10.48. Exanple 95 1-Amino N

{1-(1-(1- phenyl cycl’ oheptyl) - 4-pi peridinyl]-1H benzi m dazol -2

yl }cycl opent anecar boxam de This was prepared according to the procedure

described in Exanple 92 using 1-tbutoxycar bonyI am nocycl opent anecar boxylic
acid and Exanple 10 as a starting natl¥3mple28erall yield was 80 % 10 HCl

540 (317 bi-By-gd By lopopy b bipe Al NS mg NP TA b dia g1 5 amibl o1y )
7.30-7.10 (HHis Ghs p%p%d%e%@rcﬁﬁﬁto the pfocefurd- dechkidd, xn”txarﬁgl%or &nd Q lfs%l'é m,
2.65-2.40 (2H, ), 2.30-2.10 (2H m, 2.00-1. 70 (10H (6H,

m . 15 MS( ESyclpowiahonee nawdad: oB@@o{lMép)tanolnR(afEr ):thyBB%psxﬁ%brorﬂlae@stéaESﬁ” cm’
Anai . Cal cd for C3t Hat NsO2HCI 3. 2H20: . C, ;9 08; ) 7.90; N, |1. 11 Found: C,
59.08; H, 7PBeRYImagngsiyo bromigs o V%‘aléélf(l Rips LWAn{“no 3- et hyl -

1-[ 1- (1- phenyl | sazpl d
T 5 was br ARG RA B D CLP et A TR @aﬁz&%ﬁ%s@ﬁ g
(R) - Bocy@l i ey anyl 4E>va4rpbeg1110m§8° Qu1-Ster tH en)MBSSLI. B (vmtﬁ)" al 15 %Hehdjs/w 91

% 2~ HCO salt was anorphous solid. tH NWR (270 VHz, DMSCQdb) 10. 73 (1H,
br.s), 8.35Hz3H.502.1%Y4H8m2E. Q%HJOMBOH)m)w%G‘H mt)(zH m, 7.60-7.30 (4H,

, 7.30-7. H, 5.35-5 70- H ), 2 .90-2.70 (2H,
2)), 2.6~-2. 15§ éF? ax%?%ﬁe ?aacf‘JQ‘%e"? H#R éal‘l“@}é" 31*@8 élmn% Mioé 107 2y geH
M. 1.02 (3byiofess3Brfhdi®kolid. 00 (3H d, J=5.1 Hz). 30 MS(ESI positive)
mz: 488( M- 0 4F E B 2003 WD 00/ 08013 103 PCT/|1B99/ 01239 | R(KBr):

3400, 2930, MIS(BB,m25BRR(MM). 3FNABE. TH. @A6f or CsoHa t NsSO2HC14. 7H20: C, 55. 84;
H 8.18; N, 10.85. Found: C_ 55.77, H 7.79; N, 10.82. 5 Exanple 97

(25) - 2- Wimi nREEDBERG L@ fcé?hyl )-N
{1-[ 1- (1- phenyl cycl oheptyl ) - 4-pi peridi nyl)1H benzi m dazol - 2-yl } but anam de

Example 30
1-[1-(1-Phenylcyclononyl)-4-piperidinyl}-1H-benzimidazol-2-amine
This was prepared according to the procedure described in Preparation 1, 2, 3, and
20  Example 10 using 1-phenylcvclononyviamine as starting material which was reported by
R.L.McQuinn er al, J. Med Chem.. 1981. 24, 1429-1432. Overall yield was 22.3 %.
'H NMR (270 MHz, CDCIl3) 6 7.50-7.20 (7H. m). 7.13-7.01 (2H, m), 3.92-3.74 (1H,
m). 5.30-3.18 (2H, m). 2.40-2.20 (2H. m). 2.18-1.95 (6H, m), 1.84-1.73 (2H, m), 1.70-
1.24 (12H, m).
25  This free amine was converted to HCI salt using HC! solution in MeOH to give
colorless amorphous solid.
MS(EI) m/z: 416(M™ ), 331. 303. 216, 134, 91.
IR(KBr): 3350. 1668 cm™
Anal. Caled for C27H36N4a-2HCI-1.7H20: C.62.35; H, 8.02; N, 10.77. Found: C. 62.53;
30 H, 7.94:N,10.46.



This was prepared according to the procedure described in Exanple 92 using
( 9)- Bocnet hi oni ne sul fone and Exanple 10 as a starting naterial . 0G&/EEBRQ003
yield was 85 % 10 HCl salt was anorphous solid. t H NVR (270 MHz, DVB(Cd6)
b 10.70 ( 1wWQousls), 8.52 (3 H, br.s), 86122 (1 H br.s), 8. 06:17(889]01(229-!,
nm, 7.65-7.40 (4H, nm), 7.35-7.15 (2H, m, '5.35-5.15 (1H, m, 4.10-3.10
(10H, m, 2.99 (3H, s), 2.90-2.70 (2H, m, 2.65-2.40 (2H, m, 2.40-2.20
(2H, m, 2.001.75 (4H, m, 1.65-1.20 (6H, m. 15 MS(ESI positive) nl z:
552(M+H)' I R(KBr): 3396, 2934, 1732, PrePératiah's Anal . Cal cd for
C30HalNs03S2HCl 4Hz0- O, SCH30H: C, 51.40; H, 7.49; N, 9.83. Found: C, 51.57;
H 7.36; N, d(4s&lugropbsmyhsveloggnplapingo- 3- (net hyl sul finyl)-N
{1-[1-(1-phenyl cyclo er i diny, nzi m da but ana

Thi 5 'was pr oLl e-tvaso PR, A5CTIEE e St ETHCEN bod FrL bt b bl
Bocnet hi ani n nd a e a oSt b

yield m??QQ%&ﬂ%d?gqf \%/g)s( gar?grlﬁg&sﬁgg @ﬂhbﬁﬁ:ﬂ%l a??SI ﬁ}ggdb) 8
| 0.64 ( | H.nsdaad Sf)pheﬁvha&g(naéﬂwnh:rrom)d,e 8 Thtal 6'1c1d Masi28%6), 7.95-7. 70 (2H, m,
7.60-7.35 (4H %H,rr) 5. 30-5. 0(1Hn)400310(10—|
m. 3.00-2. 764M11R<Hio N5 R #) 8. 5146t BH. 30, Tedic.98)(2Ham, 210178 (¢l
m, 2.001.75 15 (6H, m. 30 M5(ESI positive) mz: 576(MtH)'
0 4 FEB 2003™: 41\%9 %?é%ﬂ?s’“tm PCT/1B99/ A 239 . I R(KBr): 3395, 2932. 1738,
1582 cm ~ Anal. Calcd for CsoHat Ns02S~2HC1~5H20: C, 51.57; H, 7.65; N,
10.02. Found: C, 51.60; H 7.3 7; N, 10.01. The chem cal structures of the
conpound® of Fornula (1) prepared in Exenpleddiples 1 to 98, are sumari zed

kv exanpt -Gt oEspn S Eieto
I Z4 | i 47
wher i n 7 1 ohip S5 e ARG A AP SEESRE dePrind§ Sé%r?% @3%593 i

TABLEI Zﬁ N f{fhord}thfhéN:v?i’oanrlMﬁEme a;sRﬁaYKn& fraterial.  Overall yield was 29.7 %,
Zlcycl ohepty 1H2cycl ohept yl phen X A
N eyl oh’é*g S KTy Mo DR & e?ﬁém@gt o) pRdis.98 CHE ). et a3 7R (1Hy | Hoc

ycl ohept.yl phepyl I@; I - Q- y.cl.0 t vl nyl CH
3-S Hecy )él oHB y’%ymg%ﬁwz},m 3ar ngﬁ&y@ '?%p(%gﬁ)’ﬂ%ng% * &Eﬂfécgggbhept
yl phenyl NHZHl_—i‘pﬁyloHo Rept yl phenyl CH3H12cycl ohept yl phenyl HH13cycl ohept yl phenyl
i sopropyl Hl4cyc ohept yl phenyl phenyl H15cycl ohept yl phenyl benzyl H16cycl ohept yl
phenyl cycl otﬂé‘uylfrleﬂmw Mpcqnvphe;hw i Qlesdldiusmig] BE} cloblnipt inl Me@i el grenzyl p
i perazin-1-yl [ enyl pi perazi noH20cycl ohept yl phenyl n-anyl - NH- H
04 FEB 2066 “36%9:6 gg‘éysgﬁ CT/ 1 B99/ O1?.39 - 106 TABLE (continued) Ex.
#RAYZ' 10 MS(ED) m/z: 434(M" ), 349, 321, 216, 134.109. 8

Z 21cycl ohept yi )nenzyl éy(cl %é’xy’lj NH H22cycl ohept yl phenyl al | yl - NH H23cycl ohep
tyl 4-fl aOroﬁﬁéﬁEi)4:ﬂ63467Q)mé2| nyl H24cyc| ooct yI phenyl 4- CH3- pi per azi nyl H25cy

cl oheptyl phenyl 4- pi peri di nyl H6cycl ohexyl phenyl CH; .

- NH H27cycl oH&pt GRERRY IC 27%7-??&% I\i—ﬁ%& 3oy I ek dd) NFeREd Gl ono
nyl C, HSCH3- ofyiehenyl NHzH31cycI ononyl 4-f | uor ophenyl NH, H32cycl oh
eptyl phenyl %Jd?é%\lﬁ% Dlgb }‘%hept yl phenyl 2- guani di noet hyl - NH- H34cycl ohept yl p
henyl pi peri di n-4-yl - NH H35cyc| ohept yl phenyl 2- CH3NH- et hyl - NH- H36cycl ohept yl p
henyl 2- (CH3) 2N-et hyl - NH- H37cycl ohept yl phenyl 4- acet yl pi per azi noH38cycl ohepty
| phenyl 4- phenyl pi per azi noH39cycl oheptﬁ}"lap‘rﬂ¢1§24 pyri di nyl H40cyc| ohept yl pheny

st nyl 3oy Q- SRUGT He o R SRR T P e e Y BRep s Nt s
cycl oheptyl henrpidndeH, -1 POLARING-111 ) ?heﬁ%y%lgﬁéﬁ\zls} Rxge%qhnvl benzumdazole

HZ' | sF46cycl ohept yl phenyl 4- CH3- pi per aZi H Z2 1s F
0 4 F E B 2(BSanvifle Q) B304 thgl 2 PEIho B 04288 dABEEe (CDOtRINOSEP mmol) in

pyridine (1 ml) was stirred at room temperature for 144 h. After evaporation of the

solvent. the residue was purified by preparative TLC(1 mm plate x 2, CH2Cl2/MeOH:
30  40/1)to give 20 mg (21 %) of pale brown amorphous solid.
'H NMR (270 MHz, CDCl3) § 7.56-7.48 (3H, m), 7.38-7.14 (6H. m), 4.80-4.62 (1H,



Ex. ~RAYZ to Z47cycl oheptyl phenyl 4- CH3- pi perazin-1-ylZ is F, Z tqgﬁagbemj
H48cycl ohexyl phenyl 4- CH; - pi per azi n- 1-yl H49cycl ooct yl CH;

CH3- NH H50cycl ooct yl 4-f | uor ophenyl HH51cycl ohept yl phenyl 4- oxo- pi peri di noH52¢
ycl ohept yl ph&@048H$dr oxy- pi peri di noH53cyg] oheptyl phenyl 4- ket 8XTARAIRYr i di
noH54cycl ohept yl phenyl 4- NHZ- pi peri di noHcyti ohept yl CH3CH3- NH- H56¢cycl ohept yl C

ZHSCH3- NH- H5 7 yc H, A " 0.
- NH- H58cycl ooct ypgh%t$&ﬁﬂ%6§éﬁ%hgat ny) enyF)S |\7]I9| 2 OO f) Hdﬁ% H69(9cycf ooct
yl CH31- pi per@owl)H61cycl ohept yl phenyl 1- guani di nyI pi per a2| n-4-yl H62cycl ooc
tyl CH34- guani di nyl - pi perazi n-1-yl H63cycl ohept yl phenyl pi peri di n-4-yl - O- H64cy
cl ohept yl phe'ﬁlydls aRHSRine regsydonMenedoBCkiE] sHe psing [b‘E@an'SICNHn Me@Hitaigivel p3le Ho6C
ycl ohept yl phe 4 NH buﬁ;‘ﬁl -NH- H67cycl ohept yl CH34- NH, - pi peri di noH68cycl oh
ept yl CH34- pi @ﬂ%@%‘fﬁcﬁ ept yl i so- C3H, 1- pi per azi nyl H70cycl ohept yl phenyl N
H, - CH, - gmj:lg,gh@pfw ghenyl 2-NH, -C-H4-O-H 0 4 F EB 2003 WO 00l 08013
PCT/ 1 B99/ 01239 - 108 TABLE (continued) Ex. #RAYZ to
Z724- cycl ohephsinChiod fdreGyiHb4NED2pIGIe KO 0EEBSL: | Mh 89y Nohiel. Grohid- 1T oct a
nyl - NH- H74cycl ohept yl CH, 10- NH, - n- decanyl - NH- H
- 75cycl ohept8A-3% ség %% INs-1H4E- pi per i di noH76cycl ohept yI phenyl 4- NH, - cycl ohexan
-1-yl -NH H77cycl ohept yl vi nyl 4- NHz- pi peri di noH78cycl ohept yl phenyl 2- NHZ- 2- CH3
- n- propyl - NH- H794- cycl ohept en- 1- yl phenyl 1- pi perazynyl H80cycl ohept yl phenyl 3-
NH: - n- propyl - SO, H31cycl ooct yl phenyl NHEK@gG@¥Ctpoct yl phenyl NHZ- CHZ- CONH- H83cy
cl ohept yl CH3( 2S, 3S) - 2- NHZ- 3- CH3- n- but yI - H H84cycl ohept yl phenyl 2- NHS- CzHs
- CONH- H38cy Y9 pit-AI-R B hemyllewtih eptdind- ipbrit ingUNHT H3Ge intidehadit y | CH3( 2S, 3S) - 2
- NHz- 3- CH;
_n- but yI - coNamire)hYgHABIdMSeny | (1S) - 1- NHZ- 2- CH3- n- pror yI - CONH- H88cyc| ohe

ptyl phenyl ( 1S) - NHz CONH H89cycl 9 .5 pyI
CONH- H90cyc%§heptylr§hg%r3le/l (2S)-2-pi rrofl Pﬁ’%- Wﬁ%ﬁ@%“?r&%@%ﬁ% enyl 3-
NH2- n- pr opyl @aurhxnmﬁmmmmm YEpdrepty | 171 85.6 mg, 0.199 mmol) and N, N -bis Boc

S) - 1- NH2- 2, 2 CH3CH3S- n- pr opyl - CONH H93cycl ohept yl phenyl (1R) - 1- NHz- et hyl - CON

HH94cycl oheusny RKTaZOle 1($)1 7 InquJ 3”21 FHBely [this twas| PrEpMEs [ocargiag dhélist fallsvang | 1- N

F07tyclhop T RAGT LY TR o e b ahy Tt L Ba LT dhepoT pahyl 1.
NH2- 3- CH, SOin-THPRY ImIPNR Hirred\R RRKD r&(R fAVE 1%&&%%@@' 18fthd he
following formula: Z~Zs N R~AZ2 N{1) ZANYO 4 FEB?2

PCT/ | B99/ 012&8tion mixsurketandhexwasted withr GHeCIR |§hs@k§m@ombmnd tvme gvashed
consi sting of ( -C C6- C, 6) bi cycl ogl k

SOyt oyel SHGRAG, AL ARES B b S b bR iahe fbF Aithec e Db
partially SQBHﬁxﬁ{ Sittombat drip s AlsHica Rl 307 o fHakhne/atRRAEUEALES, BNE gRFef95.5 mg
optionally substituted With up to three substituents independéntly selected
from t h20 gr gub4 C/o)r‘dcmtquegs arhotpdloos sdiyddr oxy, (C CS) al kyI and

(C3- C)cycl al kyl: 10 A is attached to t carbon at h which Ris
attached to Hh@hﬁﬁf%@ﬂ*ét%@p&ﬁ) 5thle4?)|(b%r Pei)nd 7P @51 béﬁ)d 7§ét7e%’t eHsmdm t he

g(ggugs:gr&z’;ﬂwg %?%%‘éﬁkyﬁé@l(zﬁeny % Z]C Iséé?ﬁr &{)I 3 gl 074,((%{h§3 ;f%%{l c or

non- ar omat i 2MehyrRo3YeI00g8HORN) 1.38- mg4f(gHr mb) 01 42N, 5r]|(ng;Ha;tng>rrs 1 ~ wherein one
to four ring atonms are independently sel ected from heteroatons, and said
phenyl noi ews‘?th@h@ﬁybO‘(chOCQ?aY&yfﬁ (%aidymg, o444 mmab) iin wflugreacets eeadt (lc
het erocygclic substituted with three substi t uent

i ndepen¥ nt Fﬁ} gkﬁ@&‘@ b}‘g “é‘reg&br%%é‘?rgﬁ’ﬁrﬂ&ﬁj t}o TRaY o AT §YaReyAIOD of
(C -C)alky ( I

A ky:the w% g%;/ Qémggﬂfme megﬁa @g'a%usg%%%dﬁ?& Qe (r%lgug 2}2@ df@afasumng
NH, - CO-, NHhiGhite waammed af Ebdﬁzﬂ)ah;quhtufd-io,r 1di K. ( CAfi&s, é\abmtlbn bF the solvcnt

{C, - C4)a|ky| CO NH-, a)alk yl -NH- CO-, hydrazino, azido, ure

am di no, gudifi @ridye “@iéOHﬁ ied \py(3qratshing l%éqhé%toeﬂ"F r6t9rﬁ1£ K& ‘b?/dti?é Sébﬁsmml ng
of hydrogen, ?;I] am no, mnercapto, (C 2~ C,, )aI kyl -

(C3-C, )cyclﬁ}ﬂ yI- {C, -C6)al kenyl -M, aryl-M, arorratic or non aronatic
heter ocygl i ‘BH'\}“:IMRégM'O'M@iz B8Ok 6'\43 5[ 0By 59 UREN S & QTRLJAC(1H, br. 5)

het erocyclic-(C, said aromati c or non-aromati ¢ heterdcycl’ic
noi ety 0 8.2 (IEHBb12§»03 9\I\QIHObﬂ®0130F7CH':7 ©BH M) T5397.00 01 01, ns)ab.a5-gr&UAH,
conprising four to ten ring atons wherein one to four ring atons are

i ndependently selected from heteroatons, and Mis selected fromthe group
consisting of a covalent bond, O S, SO SO-, CO NQ NQO and CONQ
wherein Qis selected fromthe group consisting of hydrogen and

(C -Co)alkyl, 5 said (C -C, ~alkyl, (C3-C )cycloalkyl or (C, -C6)alkenyl

noi ety in said groups being optionally substituted with up to three



15 alkyl)-N, (C -C4)al kyl-CONH, (C -C4)al kyl-NHCO, hydrazing Emdo
‘urei do, am di no, guanidino, oxo and =N-OH, and Z', Z' -, Z3 and Z %32003

i ndependently selected fromthe group consi sting of hydrogen, halo,

(C -A4)al kylwo baoso1y C, - 4) al kyl, (C, -C,)al koxy, (C, -C4)alkyl sramimayp123{ C,

20 4)al kyl - , carboxy, (C, - C4) al kyl - am no, NHZCO-, (C -C4)al kyl-CO
NH, (C - C) Ky a thyI 2. A conpound according to
Caiml or ét 0- fgéﬂm mﬁhe(ibyi Rgﬁgdﬁ}grg bl ected fromthe group consi sting
of (CG3-C")cwg 1kkiAR8 £33 78Sy cycl oal kenyl , said groups being
optionally SUE@ ﬁ?tsgd ?/j\nngh upé\{lo %hr ee substituents independently sel ected

from the grdRPKBONSE29.i 160 afn’ 'hal o, hydroxy, (C,-CS)al kyI and
(C3-C,)cycloalkyl; Ais_ attached to_the carbon atom of

attached t o At Galed 8@'&\285?% FCIAHI -l 581 Ha7-A% N Wg97 Eﬁan%éi éét3§dHf rom
t he groug (r?nqu%% ngbég (C -C)alkyl, nmono-, di- or tri-halo (C, -C,)alkyl,
(C, -Cs)atke (]:~ ) al kynyl , aryl, and 0 4 FEB 2003 WO 00/08013
PCT/1B99/ 01239 111 aronatic or non-aromatic heterocyclic conprising four to
six ring atons wherein one to two ring atons are independently sel ected
from heteroatons, and aryl, or aronatkxamplenih- aromati c heterocyclic

wher ei o 53 d ti oped tuted with
Un to 1 nr o6 Akt abAeey labsnsiare s e bz rﬁaabf?ﬁ%'@“ci)awkw ,
hal o (G- C, ) | koxy, -CHO C -C4)al kyl -CO-, NH,-CO,

Nﬁzocn(ﬂ- %J@yd.?g()&& '%)ﬁw CNG, di((C ohyal (kyl) |\2a (C.-C)al kyl - CO N

and (C, 1634) glokyl stiredQsalution s:fsel[en;l@defﬁ\rlemibmngywipcﬁeml]pmmrﬁf1 2-
hydrogen, hal o, am no, nercapto, (C, 10 C o)al kyl - (C3-C, ) cycl oal kyI -

(Cz- CG) al kedyalmlm (253 yng.\-69 hremabiis BIOH dA- mbowat a@dqﬁ!ea spbiipn afcethyl, 4-

aryl - al nd aromat r omat iG,. .

het er ocycl i %5 F@C‘é%?‘grﬁytpemme%aéb%r‘z%ng i°c 8% rrcCJ’ﬁ SBRat TS %3S PETRAY ¢
moi ety of SatbrdihP P She PrHREAISE BYFT Didssend B biX, J1 MEL ARAS WRST £8,19059989) t WO
ring atons are independently sel ected from heteroatons, M s 15 "sel ect’ed
from group ooR€EH3 my) @hd shecractienniiyaredyastirgd aS(ZD°CS®zr wﬁcr coohng
N((C, - CGaIE % CONH and NHCO, SaldéC C, 0) al kyl %{ al k and
(C, - C6) Bl ke 5‘1“ IRITReR EMPELRYe-he GrAsti %l”?@mﬂﬁt"faér?&ﬂ Igiﬁ’b\é e °f°r4 up
to three su i S i t e p

hal 0, hydr 093& g?nﬁgg m@%ﬁ?éﬁ C%b%ld %?%,W% |EWéJ dﬁaﬂmfﬁgagzqk

azi do, urei fiheredradd nmncguﬁmddl rThe (‘@;d\ﬁ wab Iq;xiri{Sd by( Goluﬁéa) almﬂoyﬂa@&pk@nd
(C-CA)alkyl-SO -, and said aryl, or aromatic or non-aromatic heterocyclic

noi ety of séﬁﬂepag%uﬁ%o Beianadgbero ALl 1o etharpnly ) aradlardd 1hme BS p efdhioarea
ndependent | consi sting of hal o, hydroxy,

I(C, -pC4) al ky é/ ‘%gl 92_%%811 E&%%&ﬁh&%%gﬂ )aI Ikox;/ g(C 25 C, )al>/kyl X>CIJO

pheny! , 200enaydolutivii dTabo it Gurk alidelatie(3 2 1ding 65 56 mh] Katld)ioBbmethane (0.346

(C -C )aI kyl -CONH . NH, -CO-, (C, -C4)al kyl - N CO-, hydrazi no, azido,

urei do, ani mihis, EXQFLGP anh ovas axiduoeed foE Nk, _H?WCZCIIOHZIIWZ“EQNGOIF dgiva to
| ndependent [ 5 Gl S Stied, bAMHE D Sl 95'R, GHIROR SRR afl ShOARE S B! O
The exwracts combined were washed with brine, dried (Na2SQs4), filtered, and

concentrated to give colorless amorphous solid. A mixture of this solid, 2M KOH (2

[0S
w

ml). and THF (4 ml) was stirred at room temperature for 10 h. The mixture was
poured into water and extracted with CH2Cl2. The extracts combined were washed
with brine. dried (Na2SOa), filtered, and concentrated. The residue was purified by
column chromatography (silica gel: 40 g, hexane/acetone: 7/3) to give 156 mg (51.6 %)
of carbamate derivative as coloriess amorphous solid.

30 'H NMR (270 MHz. CDCI3) & 7.51-7.44 (3H, m), 7.38-7.20 (4H. m), 7.12-6.99 (2H,
m), 4.19-4.07 (4H, m), 3.96-3.93 (1H. m), 3.79-3.69 (1H, m), 3.09-2.99 (4H, m), 2.32-



4 F E B 2003 WD 00/08013 112 PCT/1B99/01239 3. A conpound according to
aim2 or a salt thereof, wherein Ris selected fromthe group c@)mﬁgtm@g
f (C-C')cycloal kyl, (C -C')cycloal kenyl, nmono-, di- or tri-halo (C

C') cycl oal kyd)pommno- di- or tri-halo (C 5 C )cycl oal kenyl ;payips9atzBached

to the carbon atomof Rwith which Ris attached to the nitrogen atom of

(-G Vol kot S0LBE AT AL mich Rt 38 RHome R AP shsi st ng of
phenyl ‘and nap PBI’BM{m o?ﬁﬁ’ov%@aﬁiaﬁﬁ?é&%x@ﬁw(l% rﬁ“&ﬁ%‘uﬁ& ‘?H'?fsr%rﬁ%%olgl

consi sting of fury renyl, pyrro , 0xazo I SO0X zonI I azol yl,
i sot hi azol yl ,ini At@HZzH ythl) Wi adwed/lat T0°Catsl ¥4, hquEﬁrzﬂmobhng ecﬂd\axzabyiopm
pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl, pvridazinyl, pyrimdin
pyrazi nyl andempéraiienyihe respion mixtreowasnpemrad iro Heater ad) exwact M@ CHzC

optionall stituted w ptothr e Su stltuensl e

sel ect ed ’%’/ro h&H BT, E?H‘g?sﬁcﬁg i ef‘i']al"}')l% d ?E\‘a‘r}’;@{ibr}q aoﬂdkyl
and (C, -C4}al dai's @é@ﬁtﬂ@d»fr %0 w% Rivpadd

hal o, am no, Cksrger%g%tgo ‘(I'Ig‘: }C a}al k a§l Ml, (&: -OC )C)E/C| oal k’rgﬁhyo s11|iBéd§e‘P9ﬁ5‘g,
(Cz- C6) al ken;ﬂHmﬂf\/hO)H/}\%OHar(mmm):moaﬁm 8bh-rag @rfadcsmmprcmmcy_clcnbﬂ%s,
aryl-(C, -CS) al and aromatic or nonaronatic

K :
het er ocycl i 05?16%1 b@Sﬁ‘ Shllyncinged 5§§§edm@i”§m noMEfigatan YHng PPatasye ddithyas not
sel ected fr Om{ h?sgﬁ ?‘lﬂps ﬁ?e“%x‘nfht ' Qgs Qfn %ﬂ@&‘% d s DARI E¥dng égﬂd :ﬁetnhg' cor

nonar omati c ﬁe erocyclic nore sal groups bei'ng sélect

group congi sipkdieief ol pie H&'duedfwwd&bn asdlp@ki dinyl, thienyl, pyridyl,
pi peridyl, piperidino, 25 norpholinyl, norphorino, pyrimdiny, pyrazi nyI ,

pyri dazi nyI Tazi soiu!honydf abpyeraming cmﬂympupr)p@raabmgyo 09228 mrhola im Cbie@ld Aapl)M i s
sel ect ed from th roupg con i.n a, cova rLt bo S

NH, CONH, N( P& 8845P RPyoma ?foﬂslmﬁt‘% ‘Ié%ﬁf BPWE R wl“ Dé“)%@%‘%é?ﬁ
and (C, - C6) ahﬁ £ P Rhi%he Qs %gdegzneumef%y Sg.!:@@‘oro@’ia'honaﬂ'ﬂeyre%mtx'nwﬁr@d

with up to three substituents I ndependent ected fromthe group

consi sti ng ofvabhaasifietyeithxygruraied daHCO; Mt@hk;rhd Niracted (With CH2@LF HhB
2003 WO 00/08013 PCT/1B99/01239 113 C4)al kyl - hydr azi no, azi do, ureido,
ani di no, 1 JuaRFEACHFombEnedsvyrg Maghedswith (oenezsr&ﬂmaz%éﬂ) &Harcei@mbzgr&rcmtcdsoz-

and said ary t Bt
groups bei nglrgp elrsbdgél yﬂsu&lggé U%Qe V\ntr}h‘ﬁc Wﬁ%ﬁ:ﬁr ee su‘l‘.)’rs?H%é n?s séngt ed
from the grotypgi®e wmsngsmm%ptf&tabmsshmdmns sdlid.- C4) al kyl, hal o

(C -C)al kyl, (C, -C4)al koxy éC C )al kyl-CO Ehen_/y benz |, am no,
(C, - C4) al kyl {He MRc{E%Q @IHz;agla léylé)lN-J 46®:ch))a R§+ 725044k m |\ﬁ—|11@c39, (2H,

(C -CA)al kyl - NH; .h i,d ur.ei, ~rOX0 and
=NOH;, and 10™ y ﬁ? % Y‘&Qr% |’n§10éﬁé|§o@r‘i{rlnj}) d(?) t‘?g]ogwm &Eé QOHO o),
consi stixg of. 7Md7rqugnngnﬂ4g1quqaa1qdm%3 and Z are both hydrogen 4. A
conpound according to C'aim3 or a salt thereof, wherein Ris

(C6- C, 0) cycl| Aatnixrire df5ab$wesB<a:t tiazcmmt(éOﬁhmgc@rQ?@ﬂ mtmoh) afid RIGI sélunbn a¢h R
is attached } nitro tom of the pi er|d|n and is sel cted
fromthe gr oﬁ"goi'ggsi"’é)c W %(%‘: ropm) lMpgEratire, for HZECS)E%%P&Y fs)
napht hyl; Y j S’%'rﬁ%&?ﬁg‘i g{gf{&ggra{oﬁg@u&qgﬁhﬂh@go@f hydr ogen am no

n

(C - C6)a|k I eri , piperirdino a pt perazinyl, Mis selected from

group consi stH NMRf(220 24HgoBCENS bonal (11D biSHr9.263. 73\|t12H Ga)F8 anq 1 MHBEX), sai d
al kyl nmoi ety of (C, -C6)alkyl-M being optionally substituted with up to
three ssti-8et’d (2 (L-Hdaﬁeﬁé%mvloy(‘*ge TH05dRAT: o, 3PoB cOdbim), Hril§-D8S

am no and g d| NO . - pi.perq i ng
optionally s t"?)t &Pé% 64"# - t’g &ﬂﬁﬂe t#sotq# Sﬁéﬁ#’s wi@én@y@ﬁ

sel ected froms{.q,o5Gh i{al&b and Z', Z', Z3 and Z" are all hydrogen. 5. A
conpound accordi ng aim4 or a salt thereof, wherein Ris

(C, -Q9)cycl oIaﬂSKEI&EI posiiive) méz: a72@dHEY. to t he car bon atom of R with which Ris
attached to the nitrogen atomof the piperidine ring, and is selected from

the group coRdRBr)Ad8BrléfeeMmyl and
30  Anal. Calcd for C30H41Ns-3HCI-3H20: C, 57.36: H, 8.07; N, 10.79. Found: C, 57.35;
H. 8§.30: N, 10.88.

'oQo



04 F EB 2003 "' W 00108013 PCT/1B99/01239 114 phenyl; Y is selected from
the group consisting of anino, (C, -C6)alkyl-NH, amino-(C, C6)al B4 FicB 2003
am no- (C, - C6) al kyl - CONH-, am no- (C, - C6) al kyl - SOz- and pi per azi nyl

substi t ut edwioyo(013C4) al kyl ; and 5 Z', ZZ, Z' and Z' are all poydBogres9 6. A
conmpound according to Claim1 sel ected fom the group consi sting of
N-nmethyl- | -[ 1-( 1-phenyl cycl oheptyl ) 4 pi peridinyl]-1 H benzi m dazol -2
anore; 10 2-(4-nethyl pi perazino)- | -

1- phenyl cycl oheptyl) - 4- pi peri di nyl J- %: g é; m dazole; 1-[ 1-(

1- phenyl cycl ohept yl } - 4- pi peri di nyl J- *tPB&2 ni dazol e;

2- (4- et hylmmi%mmom z[1:(1-Phrenylcyc RAepi)CA pi R fdin ) -147-BeRAibdidhzpy2lyil. H
benzi m dazol e; 1-(

1- phenyl cycl,@kmbzgﬁld)ammM peri di nyl]-2- (4 pi perl dinyl)-1 H benzi m dazole; N

DL LR b el R o 1
{ 1-[ 1-( gﬁw &bféﬂéaﬁéﬂu g)@gé’etlgwlastéaa%f%nmem dagaleR st

acet am de; pr perazin

-met hyl cycl gpadMmR) (276 MH@ﬁrcmcnylsh SD TubetH| i) dazpl7ers gﬂanmw 11 69&5 ¢ 1-(
1- phenyl cycl oheptyl ) - 4- pi peri di ng -1 H benzim dazol } -
-pr opanone m), 3.23-3.00 (1H, almost flat br.s). 3.90-3.75 (1H. m). 3.63-3.50 ('7H m), 3. 10 2.90

i O TR S s R
| pi pary d' Qq{egﬁ?{g}@@a@c%ﬁvex% f C;l_l(sgﬂ dsing Ialazloslongmn m} Mf?d—l mp 173-

1- net: hyI cycloocty pi peri di ny enzi m
pi per azi necg?MdAxi m dam de; 0 4 F EB 2003 WD 00/ 08013 PCT/ 1 B99/ 01239 115

2- am no- h 1- phenyl c cloheptyl) 4-piperidinyl]-1 H

benzi mi dazdﬂgéES/hpopmawmﬁﬁéXhﬁ -1 1-¢

1- phenyl cy tyh fidi nyl ] 1 H ben2| m dazol -2-yl } oxy)-1

et hanam neclhgp‘%% ¥ 8 %Jf)é%ﬁ - phenyl cycl oheptyl)-4-piperidinyl]-1 H

benzi m dazoAna. @ill:@f&rfCQmM\_s 3}1@1@%@@1% A5 H.17.91¢ N. 11.60. Found: C, 56.09;

1- phenyl cycl ooctyl )-4-piperidinyl]- I H benzi ni dazol 2-am ne; 2-am no- N-{

1-[ 1- (13phehyd.e3ad¥.ddcX0y| ) - 4- pi peri di nyl ] - 1H benzi mi dazol -2 yl } acet ani de;

and 10 (2 S)-2-amno-N { 1-[ 1-( 1-phenylcycloheptyl)-4-piperidinyl]-1 H

benzi rni dazol - 2-yl } propanam de; or a salt thereof. 7. A conpound according

to Cdaimé6 selected fromthe group qg)gmp%lg,@g of 2-(4-nethyl pi perazino)-1-[

1-( 1-phenyl cycl oheptyl)-4-piperidinyl]-1 H
N,N-Dimethyl-N"-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-2-

vi}-1,2-ethanediamine
20  This was prepared according to the procedure described in Example 1 and Example 3
using N, N-dimethylethvlenediamine (120°C, 16.5 h) instead of aniline. Yield was
62 %.
'H NMR (270 MHz, CDCl3) & 7.55-7.42 (3H. m), 7.40-7.19 (4H. m), 7.13-6.98 (2H,
m), 5.39 (1H. br.s). 4.00-3.85 (1H, m), 5.59 (2H. 1. J=5.4 Hz), 3.10-2.90 (2H, m), 2.66
(2H, t. J=5.4 Hz). 2.35 (6H. s). 2.36-2.00 (8H, m), 1.90-1.43 (10H. m).

to
thn

This free amine was converted to HCI salt using HCI solution in MeOH, mp 188-
192¢°C.
MS(ESI posiuve) m/z: 460(M-H)".
IR(KBr): 5383. 1649 cm”

50  Anal Calcd for C2sH4tNs-3HCI-2H20: C. 57.56; H, 8.00: N, 11.57. Found: C, 57.47,
H, 831;N.11.18



1 > benzimdazole; I -( I -( I -phenylcyclononyl)-4-piperidinyl)-1H

benzi m dazol - 2-ami ne; N-nethyl-1-[ 1-( 04 FEB 2003

1- net hyl cycl ooctyl ) - 4-pi peridinyl]-1H benzi m dazol - 2-am ne; 2-amno-N { 1-]
1- ( 1- phenywwoyehshept yl ) - 4- pi peridinyl]-1 H benzi m dazol -2 yl|PCI/1a%9ax123% de;
20 2-( { | -[ I -( 1-phenylcycl oheptyl)-%9piperidinyl]-1 H

benzi m dazol -2-yl } oxy)- | ethanamne; 3-( { 1-[ 1-( | -pheny

| cycl oheptyl)-4-piperidinyl]- | H benzim dazol -2

yl }sul fonyl)-1-propanam ne; and 2-am pafNnfe 37 [ 1-(

1- phenyl cycl ooctyl }-4-piperidinyl]-1 H beﬁzi m dazol -2 2~ yl } acetam de; or
a salt ther aoi4-{1§1-(A-Pienyiachibieped)-4epppddinyljonHienzinfidazsleayident of a

di sorder or condition nediated by ORL | -receptor and its endogenous

| i gands i n @iperazinp)-Lregh2mAneg a human, or for anesthetizing a mammal

i ncl udi ng a ,human, whi.c 0 ises an,30 effecti.ve unt _of the. c und
of Ol ai i1 Ao PR armd it Ly e BbpR P sty Ap b pprSinphpioiaaRl
phar maceut i ept. € Rhn8D): acerd i ) L 3/\?,,9 ) :
PCT/1 B 99/ 12%18?9%\@%%2#%&%% ggi a%eo'np%%ﬁ%:eo@ (%g’?@t ﬁme fegéﬂe&gg %g%ilrg
di sorder or Cthaiti tvaostiged @t rexn fiempetahee doroliph. coR® ehdtivyp pfixturef wanpatred y

di seases, inflammatiogn-rel ated hyperal gesia, eating disorders, arteri.al
bl ood pr essHI® Wit pa exyacted Path by 4c8tear ddte) XUBcE samgnsaorere wamheA feice on

narcoti c angl.gesj cSs, LY, S i a P hig.fra -
schi zophr en?é?ee‘_l?gr?% @g‘ﬁ@bdiﬁs}%géag, E%Cﬁgrglg{f?{%%&r e:%hgnke,%l%ezﬁg?r?gpﬁgd by

di seasejq deprphiagle TEW {1eRsY pRbdx QOMHACH/PROH UseS ti affstd 3% 8378 %) of
anest hetics, neuroprotective agents or anal gesic enhancers, or useful for
cont rol | i ngcalatiess splad.ance, hearing regul ation, controlling sodiumion

excretion o [ ti h function, conprjsi 1 n a t..0
c)(;rrpoulnd of f},é?ﬂﬁhﬁ'(ﬁ%‘ I%ﬁg‘aebﬁlégrﬁag%ﬁ?&éﬂlg 3 ’cjéﬁ'lf'g%loe(gglnﬁ)’ Eﬁgﬁe’@f{ at is
effective igyt i1AG1 iy §Qr r 4l ' k4 [ a
nuran, and Dphar ieaory &) oA £ SRS 70 Tkl SRS (M 30
effective al@BIRHOMm)a3.06:200U(RH, oft), A.50-M11 (9H, )1 3. 19HEHNMEG QuIsied (4H, m),

acceptabl e salt thereof for the preparation of a nedicanent for treating a
di sor del or1-d8ei® P Bnmlet-Sdriext &) ng a mammal incl uding a human, the
treat ment S [ ' [ o &f or_facihitated by
activati ngaﬁﬁfﬁge%%g’%o\?%t %&;eﬁ%#ﬁlﬁ@ngﬁqpua?ﬁgegéﬁgﬁgﬁqn 20 @ﬁdﬁﬂa’g ﬁsge of
an effecti vemaagopunt of a conpound of Claiml1l or a pharmaceutically
acceptable salt thereof and a pharnmaceutically acceptable carrier for the
pr epar at i onVIS(ES! pestiveamert46P6Y+Heat i ng a di sorder or condition in a

mamal i ncluding a where the disorder or condition is selected from
t he group J@ggggkfﬁggggﬂPﬁP1annatory di seases, inflammation-rel ated

hyper algesi gnaje@hicd JodCSM Q-3 HALLERIOAIC, 37 S8l 0% ¢ 88 YT %7 FomR: €€155.47;

tol erance to narcotic anal gesics, dependence’ on narcotic anal gesics,

anxi ety, ste&3lidN.ddrers, psychic trauma, schizophrenia, Parkinson's

di sease; chorea, depressant, Alzheiner's disease, denential, epilepsy and
convul sions, or for anesthetizing a manmal including a human, or for

al l eviating pain, producing a neur opmgﬁlyé' yg effect, enhancing anal gesic,
controlling water bal ance, hearing regulation, controlling sodiumion

excretion d-[la(ePharydéycieheptd)-d-giperitdimyil-1-4-phenyipiperazino)-1H-

2

(94}

benzimidazole

This was prepared according to the procedure described in Example 1 and Example 4
using l-phenylpiperazine (140°C. 7.5 h) instead of l-methylpiperazine. Yield was
81 %.

'H NMR (270 MHz. CDCl3) § 7.67-7.60 (1H, m), 7.55-7.48 (3H, m), 7.38-7.13 (7H,
30 m), 7.03-6.87 (3H, m). 4.20-4.06 (1H. m), 3.37 (8H, s). 3.07-2.97 (2H, m), 2.50-2.00
(8H. m), 1.90-1.40 (10H, m).



mammal i ncluding a human. 0 4 F EB 2003 W 00/08013 117 PCT/1 B99/01239
12. A process for preparing a conpound of formula (I) wherein R igt,spggqgmed
fromthe group consisting of (C3-C')cycloal kyl, (C6-C, 6)bicycl oal kyl,

(C6-C 6)tri eusbmesbky! and (C$-C 6)tetracycl yoal kyl, wherein saichpgdbgups are
5 partially saturated, fully saturated or6Jully unsaturated and are
optionally substituted with up to three substituents independently selected
from the grodpicHasiagtinnyvastcopsered WyHEHEl usme BE) olujipn amdMeOH, mp 188-
(@-C,)cyclo?h2y¢1; Ais attached to the carbon atomof Rwth which Ris
attached to itrogen atomof 10 the piperidine ring, and selected from
the group comgsEd) M:@BB{]\@ 3,86 #yh72, mago-, di, or tri-halo (C -C)alkyl,
(C2- Cs) al kenyl ,” ('CZ-CS) al kynyl , phenyl-(C, -CS)al kyl, aryl, and aromatic or
non- ar omat i c IREEBN0R3AY, 169 ampri sing four to ten ring atons wherein one to
four ring atons_are independent | el ected from heteroatons, and_said
phony! | o ot ih (Al ot CeHORFHEN SMAQH: Cordo ot 1B h. hoRtaFomeiG 15
het er ocycl i c cbghn QN substituted with up to three substituents

i ndependent | 3613'251 gt?'gg’ ]fo gérhb?'he group consi sting of hal o, hydroxy,

(C -A)alkyl, halo (C -C4)al kyl, (C -C4)al koxy, halo (C, -C4)al koxy,

(C -C )al kyl-CO, phenyl, benzyl, -CHO cyano, (C, -C4)al kyl-CO, NHz-CO,
NHz- CHI -, amino, (C, C4)al kyl-NH, di ((E3am@ie3Pkyl)-N-, (C, -C4)al kyl -CO NH,

ano =N o iAok PERRURERE b Pt Ph T bensdaiaznle o, 7
Tyl b oo oy el o S bed B AORON plhrepridon W SR

aronmati c or nbmsiapdsEicctinZSanindade (NOPCCIE B) inSBhaldf wbetitanhpdtidd. arvagmtwg or

non-aromati c hgt erocyclic noiety of said groups conprising four to ten ring
atons wherei 2 &he to four ring atons are independently selected from

bond, 0, 5, - S0 27 pA R Tt R e 86 B B SR E BBt he
group consi Sﬁ]:),numfz1by<@mggn4@0d1.(ﬂlfﬁ@d)@h.‘@xlwﬁ@zﬁ%ﬂ 2(56.2.43 (kRlry h2.20-
(C3-C,)cycl oal kyl or (Cz- 5al kenyl noiety in said groups beinhg optionally

substi t utSed OB K(SHpm,d .86 d2 ($UMsm).t uent s i ndependently selected 0 4 F E
B 2003 -118 5 from ar .St of hal o) hydroxy,. am no,
(C~-c4) al kyl MRED r@&‘(‘%ﬁﬂ% gﬁﬁgmz»%r%ézi no, a)zi d)c/), or e do) ani di no,
guani di no, (s Gk aldiRX Was g&;egléa & #¥l s:a'ﬁ-dstn{gcﬂc%élﬂligr}’inm%éﬁd

(C, -C)al kyl -S02-, and sal yl, or aromatitc or non-aronatic heterocyclic
nmoi ety of salRIKBrpd395hE3Tgnuptional ly substituted with up to three

substituents independent|y sel ect fromthe group _consisting of halo,

hydr oxy, (C-AR#) §F‘1193I or %&ﬁ@‘%@g&@i&%p@%’le@&:%b@la%Ré&?;%hlﬁi g5§d,:@4§dapkoxy,
(C, - C<) alkyl o , nzyl, -CHO, cyano, (C, -C4)alkyl-CO, NH2-CO,
NHZCH2- %Oam' %@’&@gﬁlgky “NH, di(C-C4 alkyl)-N, (C -C4)alkyl -CO NH,
(C -C,)al kyl -NH CO, hydrazino, azido) ureido, am dino, guanidino, oxo and
=N-OH, and Z', Z2, Z' and Z4 are independently selected fromthe group
consi sting of hydrogen, halo, (C--C4)&xampledilo (C -C4)alkyl,

C -C4)al ko ~= al fonyl - | kyl -, box

~- al ky iavi-f1- J
conmpounds ofoorﬁuI ade Si165 {Ig’ly1 %ﬁA III-IISQNIDZSl %l ;1 Y}h%VI I ) EWMN(BQ}%H% ?\I/I%?I)
wher ei n 2R, Aveaatmidazale (Example TWdRitnmg, 8478 mame)) iaretetic acdd Khid) was gidded & he
conpound of formula. RRA N Z' Zs Z2 ~ ~ﬁ2| H Zgl()NOZ (b% reduci ng the conpound
of formula (FORUARGOL PRIAISHHR RARAREANHE (P Amekjn Wagst {2 mifaprogep gemperature,

After 1 h stirring, the reaction mixture was quenched with saturated Na2SO4 solution,
basified with 25% NH4OH, and extracted with ethyl acetate. The extracts combined
were washed with water and brine, dried (Na2SOu), filtered, and concentrated to give
30 67 mg of colorless solid. This was purified by preparative TLC (I mm plate x 1,

hexane/acetone: 4/1 three times developed) to give 25.6 mg (32 %) of colorless



wo oo~oaor3 119 PCT/1B99101239 RRA N Z' Zs NH Z4 NH2 by either reduction or
hydr ogenation; and (c) subjecting the resulting conpound of forrfld BER203to -
benzi m dazol e formation to give the conpound of formula (1). 5 13. A
process of wioagormed2 wherein in step (a), the coupling reacti paTiBosemess ed
out in the presence of a base in a react@&nn inert solvent at a tenperature
in the range fromroomtenperature to the reflux tenperature of the
reaction mi OPBFOtETaomO 5 to 48 hours; 10 in step (b), the reduction is

carried out e POeRENC Srts s s%%%;zzngz}t TRl ST R E)- B

sol vent at aterrpe aturé’ n ange nperature’ tothe

t enper at ur e ppf 707€7. 2@ X BN VXY lQOQllﬁlOfn)fI omM(9HDs) 6. 0982 bo IS, mynzl44-ne28
hydr ogenation is carri ed out in the presence of a netal catalyst at a
t enper at ur e (¢M, mhe&. rlah§é (4Hom),d.82s1.40QOH, moler hydr ogen at nosphere in a

reaction_iner ol ye Iy .hlq 4 o] 5.and in step (c),

benzi m d%zoﬁ‘é@rﬁéf Qgh&‘ﬁ )Bé$$7gd?3@u§5 %pﬁ g'; da ’I?lng reagent sel ected
fromthe gr i i aC|d
anhydri des, q{tﬁor mam Q%E,m ‘%B?’%gf:dgg% ! %gfhl%l Hcgrgli/l onyI Locgl%cgi Sgﬁd

al kyl car bomgd 195aldgdes, heteroaryl carboxylic acids, car bon di sul fi des

cyanogen hal i des, cyanam de ?nd 20 trial kyl orthofornat es, in the presence
of a pepti déR@%BmI-’ﬁri‘d FeWg@mt in a reaction inert solvent at a tenperature

in the rang I at h xtur for
From & m natee (oo GorD i ok TIRERE et B T2 el b, Foded [t p
(a), thg bage hsysebeateds6rom the group consisting of K C--, and am nes;
in step (b), t he reducing reagent is selected fromthe group consisting of
SnC z, zinc 0 4 F EB 2003 W 00108013 PCT/1B99J01239 120 catal ysts and
iron cat al ysts, and the netal catalyst used in the hydrogenation is

sel ected fromthe group consisting o xRﬁ‘ﬁé“y“hi ckel catalysts, palladium

cat oyt s AL SO SRS B PR AFRY, 07 couP! |0

consi sti ng Bénzlimédablthexyl car bodi i m de (DCC), diisopropyl carbodiinde
(DIPC), 1-ethyl-3-(3-dinet hyI am nopropyl ) carbodiim de (W5 %
benzot r1%zolhis1wss Brepatedi afr(:@r idirgt toytha mraesipeo dptsoned in Ferap mbr@ﬁh%sa@tmat e

Noot 75" Nt SFIaRsBhe ARREH AR Achebnbtd and PciRiimideRing Memide, il
(G5 C) eyl grbreithagn e@amctremecymattgwymw%m%ncycloal i

(C8-C,6)tetracycl yoaI kyl, wherein said groups are 15 partially saturated,
fully satur HﬁéN&r(Zﬂ@leIzu@E@ﬂa)rﬁa’i 66+ 700015, m)oﬁt58971438 (W smpst.2q-@tlad2i, t h up

bl o, hydr OB 4#@:‘3%\&”‘1 PR e oy eFoadgR 515&%85%?&@%@ ProdRe”

carbon g o hiashieght e f

pi peri d?btnen?:‘atr)léﬁ-I nd se esg2 %?%?nlt ﬁgﬁ ué)ogcgﬁssgl g‘g Elf66} l%f@_ @,O)I%’t%l ,
nono-, di, 0S0(3H-Hral.o (C C, )al kyl, (C CS) al kenyl , (C2- CS) al kynyl ,
phenyl (C -5 aI kyl, aryl, and aronmatic or non-aromatic heteraocyclic

conpri si ng Toisrfr SoUNER Wﬁgoamwé tanefbisalt siing HGi gotutiannip M tgrgive
[ ndependent et eroatons, and said phenyl noiety in
' balof b Sibisholt S8R’ _

phenyl - ary or aromatic or non-aromatic 25 heterocyclic

bei ng opt| ONB(ER) mb@g(ppt)eyswggt 29B, 110, bt .ee substituents independently
selected fromthe group consisting of hal o, hydr oxy, (C, -C4)al kyl,
25  Anal. Calcd for C26H41N5-3HCE4H20: C,51. 61 H, 8.66; N, 11.57. Found: C, 51, 90; H,

8.92; N, 11.37.

Example 42
2-(4-Methylpiperazino)-1-[1-(1-methylcyclononyl)-4-piperidinyl}-1H-

30 benzimidazole



0 4 F EB 2003 WO 00/08013 121 PCT/1B99/ 01239 halo (C, -C4)al kyl,

(G -C )al koxy, halo (C, -&)al koxy, (C, -C,)alkyl-CO, phenyl, beerlnyB 20030,
cyano, (C -C)alkyl-CO, NH--CO, NH2-CH, -, am no, (C, C, )alkyl-NH,

di ((C, - CQ aloydolsdys, (C, -C4)al kyl -CONH, (C -C,)alkyl - NH COpcThpev@ziono,
azi do, ureido, amidino, guanidino, oxo af®¥ =N-CH, and 5 Z', ZZ, Z3 and Z4
are independently selected frgmthe group consisting of hydrogen, halo,
(C, - C4) al ky| Thinfas grepared pegording t¢ ¢he procsfwsxdescrilsd i Fxameples Ui and iy using

(€ b S e 35 A S R R o o
conpound of {HedyIfagnesit ®fdthide R F&u%@p@?}le@dj\&& Pgotdpe group consisting of
(C3-C')cycloal kyl and (C; C')cycloal kenyl, said groups being optionally
substi t ut ed Nd NMRI270® MHe, €DClapS 7ia6e260 $1 HnohopeAsians (1 Hahk 2711 ¢pHf he
group consisting of halo dr.ox

, h 15 (C,-CS)al kyl d (C3-C, | | kyl; A
is attached mb%t é-@ﬁ(%ﬁnhé%%ﬁ QIW’%}? W'éﬁé dﬁsg&sﬁ- CREP @%ﬁﬂgissy

N e
(CZ- CS) al kenpilis ffeZambink akbdsyebtivert@d Yo HENEhI2Usiak @Y isslufibn ANMVROMRS | Gve

heterocyclic conprising four to six ring atons wherein one to two ring
atons are i rndbpescanoiphosssiobdt ed from het eroatons, and aryl, or aromatic or

non- ar omat i erocycli.c, i C f said aforenmenti oned groups is
optionally EME&} {"‘Z?f:é1 7%/0?0%827%[52 f%r gag'substi tuents i ndependently sel ected
from hall?’ (Iﬁ%gﬁ)ﬁﬁkyl , halo (C -C)al kyl, (C -Ca)al koxy, -CHO cyano, 25
(C, -G, )alkyl- , ,-CO-, NH -CH, -, amno, (C, -C4)alkyl-NH,

di ((C, C)) al katla).-(dcd {o€ Co s Nb-BICH-CR2OHC, HaD; (;.8-8%4 Nal1y99- RbbkAdDC, 5and Z',

Z', Z and Z are independently selected fromthe group consisting of

hydr ogen and th&H;N3d123. A conpound according to Claim16, wherein 0 4 F
E B 2003 WO 00/08013 PCT/1B99/01239 (122 R is selected fromthe group
consisting of (C3-C')cycloal kyl, (C3-C")cycl oal kenyl, nono-, di- or
tri-halo (C3-C")cycloal kyl, nono-, diExagiplé#43-halo (C3 C')cycloal kenyl; 5 A
is attached to the carbon atomof Rwth which Ris attached to the

ni t r ogens at SrAming-he{1dil f{&phdnyleycloleptyrdepipetidinydld1 Hr orbenziémigazols2-yl}-1-
consisting of (C -C )alkyl, (CZCS)al kenyl, aryl selected fromthe group
consi sting & | and naphthyl, and aromatic-heterocyclic selected from

the group cansh skieg sqﬁuﬁ‘owﬁda-[illai-ﬁnyﬁyxcm&lfeaiyﬂ- 1.8@,@@21%1-#&@3@{%%@ ,

t hi azolyl, isothiazolyl, I mdazoly pyrazol yI, , azanyl ,
tetrazol yl, (Byanaplyl2, 6618 imgy[0,178ymmdl)lin T334 imly Iwastadided hrbplithy1ishiurd 2.54M |
pyrimdinyl, pyrazinyl an iazinyl, sajd (|, or aromatic hetergcyclic
bei ng opti oﬁ‘éh“%?n %%Fﬂcugé’éngafﬂ'%pwali i gﬁgub 'qrunﬁt simiRa b e Affnta y
sel ect ednfr . in A _Ra N : : | kyl
and (G 2 ) P, o SRpEa Rk Mo ROt b HEUB I biopaidt FHC e
group' consi $160agnmbl, hhidrweg enepared dvabriingitedthé Fepoitbd/proceduard1aGhBhmteogey. 18.

A conmpound according to Caim17 wherein 20 Ris (C6-C, o0)cycloal kyl; Ais
attached toGHew. éa¢bderr dnenest IRIAPTnI ¥R EHOR in STHY t(4é wias taddechita thegen

atom of the_piperidj i an ted fro T consi stj ng, of

(C -C)al kyrgagﬁa" P&‘E&&%?%e%w Eﬁ%ﬁ%% SilfFing ﬁg]b%#ﬁyﬁg‘,dqﬁ;ﬁ surtingal AFbien | 74
are al |l hydiggefatured tHPreadicionbRire dvaC §RindhaD wih “hidt Bhd BxWhQES vAthReth§]

(C, -C9)cycloalkyl; Ais attached to the carbon atom of R wi th which IS

at t ache@> t o atdigte ni Thogetractstcombirfedtwase piasked withbring ndrjieddh2SOk ) fiitextdf amgim t he

group consi %:ct)rilcrégtrgt];d.ne'rl'pe}/ Iresfle ug \Bglsegx}if:iedg %yag]rgparative TLC (I mm plate x 3, n-
hexane/acetone: 5/1, 6 times developed) to give 71.7 mg (74 %) of pale brown
amorphous solid. This solid (70 mg, 0.131 mmol) was dissolved in HCI solution in
MeOH (10 ml). After evaporation of the solvent, the residue was dried in vacuo at

30 45°C for 18 h o afford 60 mg (89 %) of pale brown amorphous solid.



0 4 F EB 2003 W 00/080l1 3 123 PC7"/1 B99/01239 zZ', Z' -, Z3 and Z _are all
hydrogen. 20. A conpound of fornula RRA N Z Zs NH Z4 NH2 5 whelt &fhB 203 s
selected fromthe group consisting of (C3 C')cycloallcyi,

(CE-C, 6) bi cwo maskagl , (C6-C,6)tricyclt~al kyl and (C8-C, 6)t et recymyoabkyl ,
wherein said groups are partially saturaf/@d, fully saturated or fully

unsaturated_and are aoptional %’ﬁ{v substituted with up to three substituents

i ndependent IFERD 080293 ohPPhd 631 oMy 719 consi sting of hal o, hydroxy,

(C, -CS)al kyl | . ). ched Loyt he 4 . At of R
Ch i) sl el a8ﬁg}aﬁ¥3§]h?§eﬁ¥h¢’t2r@g9eﬁc’§t’§% B g't(’Eng@e“r'?ré’i%ﬁ@ G88Pand
sel ected frop yhe. gregp. consisting of (C -C )alkyl, nono-, di, or tri-halo
(C -C )al kyl, (CzZ:CS)al kenyl, (C2-CS)al kynyl, phenyl-(C,-CS)al kyl, 15 aryl,
and ar omat i 8matl anmuateithistHCl $edidewaschasified to@iyer fred amgintour to ten ring atons
wherein one tao four ring a afe | endent | el ec from_het er oat ons,
And sai & pliMoRab MR SRS § S0 TRy, Lo5r St hdei2e 45 (OF
non-aromati ¢.h ¢ j i ti ley \Sehst-hizuf gd Wi t e
Subst 1 uent B1 pass et o S e PRELHAIY TS sa Lang e, dg Pal A€
hydroxy, (Gm&A3ebksl@H26)habe-2(60 fmh@l yds-1.46(HE )l koxy, hal o

(C -&)al koxy, (C -C4)alkyl-CO, enyl, benzyl, - . cyano,

(C, - C4) al kyMSCES] pasijvelm/z: 4437 ., amino, (C, C4)alkyl-NH,

di ((C -C)alkyl)-N, (C -C)alkyl-CONH, (C -C )alkyl-NHCO, hydrazino,
azi do, ureido. am dino, guanidino, oxo and =N-CH, and 2~ Z2', ZZ, Z' and Z
are in endently selected fromthe g ﬁ%l&%g sting of hydrogen, halo,

(C -&A)alkyl, halo (C -C4)al kyl, (C, C@) oxy, (C,-C4)alkylsulfonyl, (C,

J 0 4 F E B14098-(3MPleHophéexyd) dyclohle pAA1-94piperidink BANGnothy kYH- ChenzimédaholXy,
{C -C)alkyl -COO-, amno, NH CO, (C -C4)alkyl-CONH, (C -C, )alkyl-S0z-NH,
phenyl and #a&pHeeiyl . 21. A conpound of Claim 20 wherein 5 Ris selected
fromthe gr consi st i f (C.-C' | k n - .C | al kenyl ,
said gr oups?}glgi%ags pé'%%itr%)ér:gfﬁ%dlé’ gbtgtcgi1 % %ilogé&awet #sﬁ%b%o&]t%§%%&§é§s %t%en S

i ndependent fwp Qﬁjg 1@dvaksgmp 9he group consisting of hal o, hydroxy,
(C -CS)al kyl an C -C-)cycloalkyl; 10 Ais attached to the carbon atom of

R YM th l\gn:c ctH RMRB (279 MHE,CCIDGII)rﬁe7.ﬁ%;t7rﬁgé3ﬂ,anhrﬁ.2ﬂ-7ﬁﬁe€ 1H, sn)i @il3e.97 @, and
i sti - PP. d~ ~ =~ -
i - Cor tri it ey b B e S malage2 @ gl Hha

aromatic orp BON-Gy OfEh)C1 PEHPEYL)C conprising four to six ring atons
wherein one to two ring atons are | ndependently sel ected from heteroat ons,

and aryl, OThii%reer amakei wao conedrtedr NHIA] csatetising HC1 sautidreireiMe@Hclo givve sai d
af orenenti oned groups. is o _t@'eonally substituted with up to three
subst i tuent‘?l?fﬂfééﬁ’@ﬁﬂ’@ﬁﬁffﬁ | ected fromhalo, (C -C4)alkyl , halo

(C, -C )l ky, =/, YAk =G Y , |yl - CO-, NHzZ- CO-,

- O, el LB o R TR S TR (C oty al kol - co it
and (C, - C, )IR(K®r): Bb@P6p1emd 20 Z', Z2, Z3 and Z" are independently

sel ected fromthe group _consisting of hydrogen and ' halo. 22. A conpound
accor di ng 160% &sleroter GrBRarNeRHCK] SERS CA0Mbo.L hESgNo S Eorkwsti Ry of
(G -C")cycl Y- LG Galgycl oal kenyl , 25 nono-, di- or tri-halo (C
-C')cycl oalﬁ#ﬁ%réé%’gozzﬁbr tri-halo (C C'")cycloal kenyl; Ais attached
to the carbon atomof Rwith which Ris attached to the nitrogen atom of
the piperidine ring, and selected fromthe group consisting of

(C, -C Ral kyl, (C2 30 CS)al kenyl, ar Prepatagiongd fromthe group consisting of

AR A LTI LN e et TR - A
benzimidazol-2-one

A mixture of 3-fluoro-N-1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1,2-

benzenediamine (this was prepared according to the procedure described in Preparation

30 1 using 2,6-difluoronitrobenzene instead of 2-fluoronitrobenzene, 178.5 mg. 0.468

mmol) and triphosgene (180 mg, 0.608 mmol) in benzene (8 ml) was stirred at room



0 4 F EB 2003 W 00108013 125 PCT/1B99/ O 1239 pyrrolyl, oxazolyl,
i sooxazol yl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, triaBélReB,2003
furazanyl, tetrazolyl, pyranyl, thiinyl, pyridyl; oxazinyl, thiazinyl,

pyridazi nyl ,w@¥sbsthsli nyl , pyrazinyl and triazinyl, said aryl pgr/as9gpikscC
het erocyciic bei'ng optionally substitutedilwith up to three substituents 5

i ndependently sel ected_fromthe group consi sti 0 alg, (C -cA4)alkyl,
hal o (C, C4) dFRPFradit ?B}C- (ﬁ?fHPRd%W“%nHaszﬁ’eanEF e‘irfgri:ﬁd%‘énd t fegetion
sel ected frqu UAsid e l.q ' ar e
bot h hydr oggﬁlrl].xh?g %%ﬁlegomou%dd@gg%ﬂ%é%&?bg ai mggfg%ggg}lnui?%c?&

C, a) cycl oal kylutioA had akiragdddvitto OHE L aFHeoektRic M thbidedv weie \Whied INRSCx),
attached to the nitrogen atom of the piperidine ring, and selected fromthe

gr OEphclopsi ftltenegi, encli cancemrated k/givadé-318g (48 “rsf tilk eempounshasrwtite spldd. y
foTcl o o 23 HHOMR 270 FiE EDEG) Bduins) 938m 4Lt wEnERRY 39 (AL R bon

atom of R wi-t i i _ > 4 Niet Ak I { pehindi ne
00, Chna <dri:p95 T T € bABTEH, b . IE4 N ARORD, ROAMES DL BP0 D°
Z -, 7 and(@Hamg 1a83-149d1QKdem). . A . A Af. Ahe. AY

. AA A@ A9af . Af . AQ A@ . AS. A{. A. AS. Ay. AN. A@ AH. A. . A@ Ay. A@. A Au. A, , . A AS. AFu
CAY. A

LA AU AFLA A A (.ASU. A(. AGS. AS. Af . Al !énA. [§5A - Al Hy. AY. A A AY@A A . ALE. An
CAHE. A1 . A . A(LAFS. AE. AL E. Al 2. A2. A AR '55!9 A5 A@ An. A AF. A AF. An. A3, AGD
A A, 160 ARG B2 (bmAbgl-brAp i PR Bh oty o e perindf. A S A
" A An. A R AlHAfb@nzitsidazdg. A@ . A, . A(y. AS. AHS. AS. AC. ANy. Al C. AYN, D9: Fh@5 FC

h@ @ @#. #. 22?2??7~??~~?888| ?><8888| <<?p?8pppp2PP22RRPRPP?P?P| p~22??272?7?| ?~?8
2222272272277 b*ﬁ?ﬁ%%@pﬁffg&wﬁmxw}&f%&g‘gssigs&}@éseﬁmgﬂ%wms%m“

SR R S I K e AR S
??7?7?[ . 3e- & éhe & &arting material. The two steps yield was 49.3 %.
(#. #. ????~~-£ljé>??????>‘ ~~| | 2=~?~>?8<<x<<x<| <<| >| >><>x| >~~>| x?y >>| T XxX<<><<><

<x<pxx| bk <>ZI0eRe3R| MHz~ SR Clp)d 4| 55x] - 24| m), 723923 (31 22Pk )2 Z2B{ A8 Hx > 227
<<><8x| <xp>> ><?7<>| 1 22 <<Z 7> 22X~ 2|, 2?22~22n~p?x8<<?
22| | 8§1?| )';E<E§1| ﬁ&?r@’gﬁﬁ’?’j}%?{f'Ljﬁ?gélé}?@g_zggeg‘ade%gg‘géé@ggﬁé‘x@x%g AP
>>~XX8<<><>3 230 25D 4 oA 1 33062298 L2H<0) 3.86-2.59RGH, m), 2.37 (3H, s), 2.34-2.00 (8H,

11 >Z} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calca

Ul c”a] caU] cachPerRA20E@Wcri)caV] ca] caV] ca] caV] ca] ca] c”a] ca U] c”*a] cRa] ca

Z]), 02482%$5='( 0pPS | fa\ .

cal cal cal cof E] G57 GV Pt RS OE0TS I oo usg Aot eopan Meot T gibe ™l o2
" AR Z HHHHHHE R Y egs amor{)ho_us solid.

)] FFr*r*+4y ] --.ytoje [V]]ca]ca] ca]ca] ca] ca]ca] chal] ca] cal] ca] ca] ca] ca]
ca] cal ca] cMS{EFt pdsay0 ale4¥HMed])Ca] ca] ca] ca]calcalcalca! . !...(/7///(0{001
1f 2398' 363E34u56778; . : ! ; ééi"éi 4; E;

}wr mhc”Y] | ci é]@éfc!aﬁl aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

caJcalca]c a salk; : . .
? [ :]S?B}A/ B]BBéh BW%&@@(&%@Q%{&—/\%% :371\4\%}\1]’3%1]0(3:3 o 'c%’]sga%] cal] ca
] ca] ca] ca] caficalsealNcal.0a] ca] cal ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]c
a] ca! 1RRFS] SSSSSSSpTT&UGUU- VUWNWANKIYYZZE[ h[W [[[[5\\ | wnhc”Y]]]] ca]ca]ca]c
a] ca] cadxa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca]
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1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1,3-dihydro-2H-1,3-benzimidazol-2-one  as
starting material. The two steps yield was 15.2 %.

TH NMR (270 MHz, CDCl3) & 7.56-7.47 (3H, m), 7.40-7.16 (4H, m), 6.94-6.84 (1H,
10 m), 4.10-3.96 (1H, m), 3.26-3.18 (4H, m), 3.05-2.96 (2H, m), 2.63-2.57 (4H, m), 2.37
(3H, s), 2.43-2.00 (8H, m), 1.83-1.42 (10H, m).
This free amine was converted to HCI salt using HCI solution in MeOH to give
colorless amorphous solid.
MS m/z(ESI positive): 490(M+H)".
15 IR(KBr): 3402, 2932, 1616, 1458 cm’!
Anal. Calcd for C30H40FNs-3HCI-3H20: C, 55.17; H, 7.56; N, 10.72. Found: C, 55.47;
H, 7.66; N, 10.93.

Example 48
20  2-(4-Methylpiperazino)-1-[1-(1-phenylcyclohexyl)-4-piperidinyl}-1H-
benzimidazole
This was prepared according to the procedure described in Example 26 and 4. The
two steps yield was 29 %.
ITH NMR (270 MHz, CDCl3) 6 7.64-7.58 (1H, m), 7.56-7.48 (1H, m), 7.43-7.26 (5H,
25 m), 7.18-7.11 (2H, m), 4.02-3.87 (1H, m). 3.32-3.23 (2H, m), 3.23-3.17 (4H. m), 2.60-
2.40 (6H, m), 2.33 (3H, s), 2.25-2.00 (4H, m), 1.90-1.35 (10H, m).
This free amine was converted to hydrochloride salt using HCI solution in MeOH to
give amorphous solid.
IR(KBr): 3387,2937, 1612 cm”
30  Anal. Calced for C29H39Ns-3HCI-1.5H20: C, 58.63; H, 7.63; N, 11.79. Found: C, 58.90;
H, 8.00; N, 11.53.
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| IR(KBr): 3400, 2930, 1661 cm”
Anal. Caled for C22H34N4-2HCI-3H20: C, 55.75; H, 8.95; N, 11.31. Found: C, 55.62;
H, 9.11; N, 11.25.

15 Example 50
1-{1-|1-(4-Fluorophenyl)cyclononyl}-4-piperidinyl}-1 H-benzimidazole
This was prepared according to the procedure described in Example 12 using N-1-{1-
[1-(4-fluorophenyl)cyclononyl}-4-piperidinyl}-1, 2-benzenediamine which was
prepared in Example 31.  Yield was 88 %.

20 !'H NMR (270 MHz, CDCI3) 6 7.99 (1H, s), 7.85-7.77 (1H, m), 7.48-7.24 (5H, m),

’ 7.02 (2H, t, J=8.6 Hz), 4.12-3.98 (1H, m), 3.28-3.12 (2H, m), 2.20-1.90 (8H, m), 1.85-

1.24 (14H, m).
This free amine was converted to HC! salt using HCI solution in MeOH to give
colorless amorphous solid.

25  MS(EI) m/z: missing
IR(KBr): 3385, 2930, 1605, 1516 cm™
Anal. Caled for C27H34FN3-2HCI-2.35H20-0.05CH2Cl2: C,60.16; H, 7.80; N, 7.78.
Found: C, 60.53; H, 7.72; N, 7.38.

30 Example 51
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m), 7.28-7.15 (3H, m), 4.20-4.05 (1H, m), 3.53 (4H, t, J=5.9 Hz), 3.10-2.98 (2H, m),
2.68 (4H, t, J=5.9 Hz), 2.50-2.00 (8H, m), 1.90-1.40 (10H, m).
This free amine was converted to HCI salt using HCI solution in MeOH to give

10 colorless solid, mp 168-172°C.
MS(EID) m/z: 470(M™ ), 413, 385, 297, 256, 172, 129, 91.
IR(KBr): 3373, 2932, 1717, 1612, 1450 cm™
Anal. Calcd for C30H38N4O-2HCI-3.2H20: C, 5§9.93; H, 7.78; N, 9.32. Found: C,
59.53; H, 7.91; N, 9.34.

15

Example 52

1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-yl}-4-piperidinol
To a stirred solution of 1-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-
2-yl}-4-piperidinone (Example 51, 162 mg, 0.345 mmol) in MeOH (3 ml) was added

20 NaBH4 (19.7 mg, 0.521 mmol) at 0°C. After 45 min. stimring, the reaction mixture
was poured into sat. NH4Cl solution and extracted with CH2Cl2. The extracts
combined were washed with brine, dried (Na2S04), filtered, and concentrated. The
residue was purified by preparative TLC (1 mm plate x 1, CH2Cl2/MeOH: 95/5) to give
157 mg (96.5 %) of colorless solid.

25 'H NMR (270 MHz, CDCl3) & 7.63-7.45 (4H, m), 7.40-7.30 (2H, m), 7.26-7.11 (3H,
m), 4.13-4.00 (1H, m), 3.95-3.85 (1H, m), 3.428-3.30 (2H, m), 3.10-2.95 (4H, m),
2.45-2.00 (10H, m), 1.90-1.40 (13H, m).

This free amine was converted to HCI salt using HCI solution in MeOH to give
colorless solid, mp 208-212°C.

30 MS(ED) m/z: 472(M" ), 415, 387. 299, 255, 2184, 172, 91.
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A suspension mixture of 1-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-
benzimidazol-2-yl}-4-piperidinone  (Example 51, 136 mg, 0.289 mmol),
10 hydroxylamine hydrochloride (35.1 mg, 0.505 mmol), and sodium acetate (35.9 mg,
0.438 mmol) in EtOH (3 ml) was stirred at room temperature for 0.5 h. The reaction
mixture was basified with sat. NaHCO3 solution at 0°C and extracted with CH2Cl2.
The extracts combined were washed with brine, dried (Na2SOs), filtered, and
concentrated. The residue was purified by preparative TLC (1 mm plate x 1,
15  hexane/acetone:3/2, then 0.5 mm plate x 3, CH2Cl2/MeOH: 95/5) to give 104 mg
(74.1 %) of colorless solid.
IH NMR (270 MHz, CDCl3) & 7.65-7.48 (4H, m), 7.40-7.30 (2H, m), 7.26-7.13 (3H,
m), 4.18-4.04 (1H, m), 3.40-3.25 (4H, m), 3.10-2.98 (2H, m), 2.85 (2H, t, J=5.9 Hz),
2.54 (2H, t, J=5.9 Hz), 2.50-2.00 (8H, m), 1.90-1.40 (10H, m).
20  This free amine was converted to fumaric acid salt to give colorless solid, mp 201-
204°C.
MS(EI) nvz: 485(M" ), 428, 312, 231, 91.
IR(KBr): 3232,2932, 1713, 1464 cm™
Anal. Calcd for C30H39N50-C4H4041:CH2Cl2: C, 61.22; H, 6.61; N, 10.20. Found: C,
25 61.62; H, 6.94; N, 10.23.

Example 54
1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-yl}-4-
piperidinylamine

30 To a stirred solution of 1-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-
2-yl}-4-piperidinol (Example 52, 106 mg, 0.225 mmol) and triethylamine (0.0623 ml,
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poured into water and extracted with Et20. The extracts combined were washed with
water, dried (Na2SO4), filtered, and concentrated. The residue was purified by
preparative TLC (1 mm x 2 plate, CH2Cl2/MeOH: 9/1) to give 90 mg(80.6 %) of
10 colorless oil. To a stirred suspension of LiAlH4 (35.7 mg, 0.941 mmol) in Et20 (1
ml) was added a solution of this azide derivative (90 mg, 0.181 mmol) in Et20 (5 ml) at
0°C. After 3 h stirming at room temperature, the reaction mixture was quenched with
Na2S04-10H20. After filtration, the filtrate was concentrated to give 73.5 mg
(86.2 %) of colorless foam.
15 'H NMR (270 MHz, CDCI3) & 7.63-7.45 (4H, m), 7.38-7.31 (2H, m), 7.26-7.11 (3H,
m), 4.15-4.00 (1H, m), 3.37-3.31 (2H, m), 3.06-2.88 (5H, m), 2.50-1.40 (24H, m).
In order to purify this compound, this crude amine was converted to Boc derivative by
treating with (Boc)20 and DMAP in CH2Cl2 to afford Boc derivative in 60.6 % yield
after preparative TLC purification. !'H NMR (270 MHz, CDCI3) & 7.63-7.45 (4H, m),
20  7.38-7.31 (2H, m), 7.25-7.11 (3H, m), 4.57 (1H, br.s), 4.10-3.96 (1H, m), 3.75-3.61
(1H, m), 3.48 (4H, s), 3.36-3.29 (2H, m), 3.11-2.99 (4H, m),2.44-2.03 (8H, m), 1.80-
1.54 (10H, m), 1.46 (9H, s).
This Boc derivative (54 mg, 0.0946 mmol) was treated with HCI solution in MeOH (2
ml) at room temperature for 17 h. Evaporation of the solvent gave white solid which
25  was washed with E2O and dried in vacuo to afford 25 mg of HCI salt, mp 225-228°C.
MS(ESI positive) m/z: 472(M+H)".
IR(KBr): 3406, 2932, 1618, 1450 cm’
Anal. Calcd for C30H41Ns-3HCI:3.5H20: C, 55.94; H, 7.98; N, 10.87. Found: C, 55.70;
H, 8.202; N, 10.62.
30
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2.50-1.35 (18H, m), 0.99 (3H, s).

This free amine was converted to HCI salt using HCI solution in MeOH to give

colorless amorphous solid.

10 MS(ED m/z: 340(M" ), 326, 309, 194, 82.

IR(KBr): 3406, 2934, 1660 cm™

Anal. Caled for C2tH32N4-2HCI-1.5H20: C, 57.27; H, 8.47; N, 12.72. Found: C, 57.26;

H, 8.84; N, 12.65.

15 Example 56
1-[1-(1-Ethylcycloheptyl)-4-piperidinyl}]-V-methyl-1 H-benzimidazol-2- amine
This was prepared according to the procedure described in Example 29 using
cycloheptanone instead of cyclononanone. Overall yield was 36 %.
1H NMR (270 MHz, CDCl3) & 7.52-7.47 (1H, m), 7.30-7.25 (1H, m), 7.12-6.98 (2H,
20 m), 4.46-4.30 (1H, m), 3.94-3.76 (1H, m), 3.15 (3H, br.d, J=4.1 Hz), 3.15-3.06 (2H, m),
' 2.44-2.16 (4H, m), 2.00-1.40 (16H, m), 0.88 (3H, t, J=7.4 Hz).
This free amine was converted to HCl salt using HCI solution in MeOH to give
colorless amorphous solid.
MS(EI) nvz: 354(M"), 325, 178.
25 IR(KBr): 3410, 2934, 1661 cm™
Anal. Caled for C22H34N4-2HCI-MeOH-0.5H20: C, 58.56; H, 8.74; N, 12.14. Found: C,
58.94; H9.08; N, 12.51.

Example 57
30 N-Methyl-1-[1-(1-propylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2- amine
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5 m), 4.30-4.19 (1H, m), 3.90-3.77 (1H, m), 3.20-3.06 (2H, m), 3.15 (3H, br.d, J=4.1 Hz),
2.42-2.20 (4H, m), 1.90-1.28 (18H, m), 0.91 (3H, t, J=6.4 Hz).
This free amine was converted to HCl salt using HCI solution in MeOH to give
colorless amorphous solid.
MS(EI) m/z: 368(M"), 325, 178.
10 IR(KBr): 3377, 2932, 1661 cm”
Anal. Caled for C23H36N4-2HCI-2.5H20-0.5CH2Cl2: C, 53.36; H, 8.38; N, 10.59.

Found: C, 53.52; H, 8.34: N, 10.71.

Example 58
15 N-Methyl-1-[1-(1-propylcyclooctyl)-4-piperidinyl}-1 H-benzimidazol-2- amine
This was prepared according to the procedure described in Example 57 using
cyclooctanone instead of cycloheptanone. Overall yield was 8.9 %.
TH NMR (270 MHz, CDCl3) 6 7.53-7.47 (1H, m), 7.31-7.25 (1H, m), 7.13-6.98 (2H,
m), 4.25-4.15 (1H, m), 3.87-3.77 (1H, m), 3.18-3.105 (5H, m), 2.36-2.20 (4H, m),
20  1.88-1.20 (20H, m), 0.90 (3H, br.t).
This free amine was converted to HCl salt using HCl solution in MeOH to give
colorless amorphous solid.
MS(EI) m/z: 382(M™), 339, 192.
IR(KBr): 3389, 2934, 1661, 1479 cm™
Anal. Caled for C24H38N4-2HCI-2.5H20: C, 57.59; H, 9.06; N, 11.19. Found: C, 57.45;
H, 8.90; N, 10.99.
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Example 59
3-{1-(1-(1-Phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-yl}-propylamine
30  This was prepared according to the procedure described in Example 25 using 3-

nitropropionic acid instead of 1-benzylpiperidine-4-carboxylic acid. and Fe, NH4ClI,
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(4H, m), 2.60-2.50 (2H, m), 2.20-1.20 (12H, m).

IR(KBr): 3406, 2934, 1612, 1466 cm’

Anal. Caled for C28H38N4-2HCI4.5H20: C, 57.53; H, 8.45; N, 9.58. Found: C, 57.71;

10 H,8.49; N, 9.48.

Example 60

1-[1-(1-Methylcyclooctyl)-4-piperidinyl}-2-(1-piperazinyl)-1H-benzimidazole

This was prepared according to the procedure described in Example 18, 19 and 41.
15 Overall yield was 19.7 %.

TH NMR (270 MHz, CDCIl3) & 7.66-7.60 (1H, m), 7.56-7.50 (1H, m), 7.20-7.12 (2H,

m), 4.23-4.08 (1H, m), 3.22-3.04 (10H, m), 2.56-2.38 (2H, m), 2.25-1.30 (19H, m),

0.88 (3H, s).

This free amine was converted to HCI salt using HCI solution in MeOH to give
20  colorless amorphous solid.

MS(EI) m/z: 409 (M"), 394, 353,284, 203, 123, 82.

IR(KBr): 3387, 2928, 1630, 1458 cm”

Anal. Calcd for C25H39Ns-3HCI-2H20-MeOH: C, 53.19; H, 8.58; N, 11.93. Found: C,

53.35; H,8.95; N, 12.07.

Example 61
4-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-2-yl}-1-
piperidinecarboximidamide
This was prepared according to the procedure described in Example 33 using Example

30 25 asa starting material. Overall yield was 68.2 %.
'H NMR (270 MHz, CDCl3 + CD30D) & 7.68-7.63 (2H, m), 7.55-7.50 (2H, m), 7.40-
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Anal. Caled for C31H42Ne-2HCI-3H20: C, 59.51; H, 8.05; N, 13.43. Found: C, 59.16;
H, 8.40; N, 13.18.

Example 62
10 4-{1-[1-(1-Methylcyclooctyl)-4-piperidinyl]-1H-benzimidazol-2-yl}-1-
piperazinecarboximidamide
This was prepared according to the procedure described in Example 33 using Example
60 as a starting material. Overall yield was 75 %.
This free amine was converted to HCl salt using HCl solution in MeOH to give
15 colorless amorphous solid.
TH NMR (270 MHz, DMSO0d6) & 10.75 (2H, br.s), 8.76-8.62 (1H, m), 7.65-7.60 (1H,
m), 7.44-7.29 (2H, m), 4.76-4.60 (1H, m), 4.00-3.20 (12H, m), 2.30-2.06 (4H, m),
1.96-1.42 (17H, m), 1.39 (3H, s).
MS(ESI positive) m/z: 452(M-+H)".
20 IR(KBr): 3356, 2928, 1609, 1452 cm™
Anal. Caled for C26H41N7-2HCI-4.5H20: C, 51.56; H, 8.65; N, 16.19. Found: C, 51.30;
H, 8.74; N, 15.98.

Example 63
25  1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-yl 4-piperidinyl
ether
To a NaH (60 % oil suspension, 42.7 mg, 1.08 mmol, washed 2 times with heptane)
was added a solution of 1-benzyl-4-hydroxypiperidine (108 mg. 0.565 mmol) in DMF
(1 ml) at 0°C and the resulting mixture was stirred at room temperature for 30 min.
30  Then asolid of Example 1 ( 76.9 mg, 0.189 mmol) was added to the reaction mixture at

0°C and resulting mixture was stirred at room temperature for 16 h. The reaction
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10 (36.4 mg), and 0.2 M HCI solution in MeOH (1 ml) in MeOH (5 ml) was stirred under
| hydrogen atmosphere at room temperature for 16.5 h.  After filtration. the filtrate was
basified with NaHCO3 solution and extracted with CH2Cl2. The extracts combined
were washed with brine, dried (Na2SO4), filtered, and concentrated to give yeliow
syrup, which was dissolved in CH2Cl2 (1 ml). To this solution was added a solution
15 of (Boc)20 (65.7 mg, 0.301 mmol) and catalytic amount of DMAP at room
temperature. After 21 h stirring, the reaction mixture was poured into NaHCO3
solution and extracted with CH2Cl2. The extracts combined were washed with brine,
dried (Na2S0a), filtered, and concentrated. The residue was purified by preparative
TLC (1 mm plate x 2, CH2Cl2/MeOH: 95/5) to give 29.3 mg (33.3 % for 2 steps) of
20  colorless syrup.
TH NMR (270 MHz, CDCI3) & 7.55-7.48 (3H, m), 7.36-7.18 (4H, m), 7.17-7.08 (2H,
m), 5.40-5.33 (1H, m), 4.12-4.01 (1H, m), 3.71-3.61 (2H, m), 3.56-3.46 (2H, m), 3.00-
2.96 (2H, m), 2.36-2.18 (4H, m), 2.09-2.01 (4H, m), 1.93-1.46 (14H, m), 1.50 (9H, s).
A mixture of this Boc derivative (29.3 mg) and HC! solution in MeOH (1 ml) was
25  stirred at room temperature for 15 h. The reaction mixture was concentrated in vacuo
and residue was dried at 45°C to give 15 mg of title compound as HCl salt, mp 114-
118°C.
MS(ESI positive) m/z: 473(M+H)" .
IR(KBr): 3400, 2934, 1684, 1601, 1474 cm”
30  Anal. Calcd for C30H40N4O-2HC1-4H20: C, 58.34; H, 8.16; N, 9.07. Found: C, 58.34;
H, 8.19; N, 9.02.



1V #Ff-10% & ()-S, 10% & ()-*!110% & ()-(!10% & ()-9' #10% & () -

& 10% & ()-189:;IWC 1l #F@10% & ()-% 10% & ()- 10t 10t 10t @: 1OPHEEB 2008
10% & ()-/ T#10% & () - WJ1dEbC 1! #Fy& 10% & ()-10% & ()-Ls10% & () -

110% & () - &hay0o%s6)3- #1 10% & () -' 470dEbC PCT/IB99/01239

11 #F1 10% & ()-!10% & ()-L10% & ()- &10%8 ()-10% & ()-3 10% & () - 0~) aBbC
LI#)110% & ()-& ' z#10% & ()-y9% 10% & ()-y$ 10% & ()-!tf#109%& ()-nB

10% & () - <~#xnbC 11# ml0% U& ()- 10: 10: 10:f :-10% & ()-f8z#10% & ()- f1
10% & ()-/z#10% & ()- #A2/}7?nbC  1L.@#10% L& ()-110% U& ()-! "10%U& () -
9! 10% U& ()-!C 10% U U&'()-Y:!lO%UE‘%?‘-p%% mC 1! $10% U& ()-1Y"10%

Ul&l(() g/; !N, TRIAY Y& Plhenyeyeiblep oy 4l pile diny) - P idfiday ol Q¥ RAEEDC  11Y
hexanediamine
5  This was prepared according to the procedure described in Example 20 using 1,6-

hexanediamine instead of amylamine. Yield was 80.4 %.
'H NMR (270 MHz, CDCI3) 8 7.51-7.44 (2H, m), 7.37-7.20 (5H, m), 7.10-6.97 (2H,
m)', 4.25-4.19 (1H, m), 3.82-3.70 (1H, m), 3.55-3.47 (2H, m), 3.03-2.99 (2H, m), 2.72-
2.66 (2H, m), 2.33-2.09 (8H, m), 1.81-1.64 (10H, m), 1.58-1.39 (10H, m).

10  This free amine was converted to HC] salt using HCI solution in MeOH to give
colorless solid, mp 165-168°C.
MS(ESI positive) m/z: 488(M+H)" .
IR(KBr): 3385, 2935, 2860, 1650, 1480, 1635 cm"
Anal. Calcd for C31H45Ns-3HCI-2.5H20: C, 57.98; H, 8.32; N, 10.91. Found: C, 58.14;

15 H,8.67;N, 10.88.

Example 65
1-1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazol-2-yl}-3-
azetidinylamine

20  This was prepared according to the procedure described in Example 27 using 4-¢-
butoxycarbonylaminoazetidine (this was reported in EP106489) instead of r-butyl N-(2-
aminoethyl)carbamate. Yield was 47.3 %.

MS(ESI positive) m/z: 448(M+H)" .
IR(KBr): 3402, 2932, 1647, 1466 cm™

25  Anal. Caled for C28H37Ns-3HCI-:3H20: C, 55.40; H, 7.64; N, 11.54. Found: C, 55.49;

H, 7.92; N, 11.40.

Example 66
N-1-{1-[1-(1-Phenylicycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-yl}-1,4-

30 butanediamine
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810 (). i‘P%‘a AP SRiele YRIE (VR (o () 1 beve
1| 1 109%& () *H NWR (276 MHz, CDCl3) § 7.50-7.42 (3H, m). 7.37-7.19 (4H, m), 7.09-6.96 (2H,
m), 3.87-3.76 (1H, m), 3.54-3.48 (2H, m), 3.00-2.96 (2H. m), 2.83-2.77 (2H, m), 2.33-
5 2.02(12H, m), 1.82-1.47 (12H, m).
This free amine was converted to HCI salt using HCI solution in MeOH to give
colorless solid, mp 213-217°C.
MS(ESI positive) m/z: 460(M+H)" .
IR(KBr): 3404, 2934, 1655, 1479 cm”
10 Anal. Caled for C29H41Ns-3HCI-3H20: C, 55.90; H. 8.09; N, 11.24. Found: C, 55.96;
H, 8.40; N, 11.03.

Example 67
1-{1-[1-(1-Methylcycloheptyl)-4-piperidinyl)-1 H-benzimidazol-2-y1}-4-
piperidinylamine
This was prepared according to the procedure described in Example 27 using 4-1-
butoxycarbonylaminopiperidine instead of r-butyl N-(2-aminoethyl)carbamate, and 2-
chloro-1-[1-(1-methylcycloheptyl)-4-piperidinyl]benzimidazole as a starting material
which was prepared in Example 55.  Overall yield was 26.6 %.

20 H NMR (270 MHz, CDCl3) & 7.64-7.48 (2H, m), 7.19-7.10 (2H, m), 4.21-4.06 (1H,
m), 3.44-3.34 (2H, m), 3.22-2.84 (SH, m), 2.58-2.35 (2H, m), 2.27-2.15 (2H, m), 2.05-
1.35 (20H, m), 0.97 (3H, s).
This free amine was converted to HCl salt using HCI solution in MeOH to give yellow
amorphous solid.

25 IR(KBr): 3387, 2934, 1612, 1477 cm™
Anal. Calcd for C25H39Ns:2HCI-:3H20-MeOH: C, 54.92; H, 9.04; N, 12.32. Found: C,
54.85; H, 9.30; N, 12.27.

Preparation 9

30  N-1-{1-(1-Methylcycloheptyl)-4-piperidinyl]-1, 2-benzenediamine



, 109 ()-s'1109& ()-!N -#10%"& ()- 10%& ()-.<t ~\:YNC
LULE,'S*#10% @ & () -1\ @FLOY0& ()-!a@109%65& ()- t @L0%DHE ()-Y 4 FER 2003
109 ()-yY10%& ()- j k| m| vk'A 111f&0%& ()-4 10 10
109! 10%&' ()wo96psi®%& ()- f,s6z#10% : & (g_— 410%&' () -| 0( dBIPTA/IB99/01239
T & #1098 () - | 5
T1109%& () - M 109%& () - &$F109%& () -, 109& ()- SF109%& () - (duda?k A _
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v Sosi1DnpaRe Y paersoa Sromids moiedd pf pAEFUARHeF U ighide, and Zn, NHACL and
109: ! 10%& (JqubealiodRlfisteld of§RGB O3 dlBIR () O@xﬁllf@d was 22.6%. _
1111 9109%& () -gl0% & ()-3! 109d& ()-$10% & ()-f10% & ()- S109& () - 22dEj _@
1111 S#10998 NMR (270 MHz, DMSOd6) & 6.83-6.61 (4H, m), 3.30 (3H, br.s), 3.28-3.14 (1H,

5 m),2.98-2.87 (2H, m), 2.30-2.18 (2H, m), 2.11-2.00 (2H, m), 1.90-1.78 (2H, m), 1.70-

1.28 (12H, m), 0.93 (3H, s).

MS(ED) mvz: 301(M™), 286, 244, 194, 161, 119, 82.

Example 68
10  1-{1-(1-Methylcycloheptyl)-4-piperidinyl]-2-(4-piperidinyl)-1H-benzimidazole
This was prepared according to the procedure described in Example 25 using N-1-[1-
(1-methylcycloheptyl)-4-piperidinyl}-1, 2-benzenediamine as a starting material.
Overall yield was 11.8 %.
'H NMR (270 MHz, CDCI3) & 7.79-7.72 (1H, m), 7.65-7.59 (1H, m), 7.24-7.17 (2H,
15  m),4.26-4.11 (1H, m), 3.33-3.15 (4H, m), 3.08-2.95 (1H, m), 2.90-2.76 (2H, m), 2.63-
2.47 (2H, m), 2.33-2.20 (2H, m), 2.07-1.35 (19H, m), 0.98 (3H, s).
This free amine was converted to HCI salt using HCI solution in MeOH to give pale
yellow amorphous solid.
MS(EID) m/z: 394(M™), 338, 283, 202, 84.
20 IR(KBr): 3318,2934, 1626, 1477 cm™
Anal. Calcd for C25H38N4-2HCI-4.5H20: C, 54.74; H, 9.00; N, 10.21. Found: C, 54.84;
H, 9.34; N, 10.14.

Example 69

25  1-[1-(1-Isopropylcycloheptyl)-4-piperidinyl}-2-(1-piperazinyl)-1 H-benzimidazole
This was prepared according to the procedure described in Example 60 using
isopropylmagnesium bromide instead of methylmagnesium bromide, and
cycloheptanone instead of cyclooctanone. Overall yield from 2-chloro-1-[1-(1-
isopropylcycloheptyl)-4-piperidinylJbenzimidazole was 26.5 %.

30 'H NMR (270 MHz, CDC13) & 7.66-7.60 (1H, m), 7.52-7.44 (1H, m), 7.20-7.10 (2H,
m), 4.26-4.11 (1H, m), 3.32-3.16 (6H, m), 3.12-3.05 (4H, m), 2.56-2.32 (4H, m), 2.02-
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5 IR(KBr): 3387, 2930, 1593, 1458 cm
Anal. Calcd for C26H41Ns-3HCI*H20-0.4CH2Cl2: C, 54.20; H, 8.06; N, 11.97. Found:

C, 60.29; H, 7.62; N, 10.19.

Example 70
10  2-Amino-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-
yljacetamide
A mixture of Example 10 (1470 mg, 3.79 mmol), Boc-glycine (1330 mg, 7.58 mmol),
and WSC (1450 mg, 7.58 mmol) in CH2Cl2 (20 ml) was stirred at room temperature for
16h. 25 % NH4OH solution was added to the reaction mixture and extracted with
15 CH2Cl2. The extracts combined were washed with brine, dried (Na2S04), filtered,
and concentrated to give brown amorphous solid, which was purified by column
chromatography (silica gel: 100 g, hexane/acetone: 1/4 then CH2Cl2/MeOH: 50/1) to
give 1,59 g (77 %) of pale brown solid.
TH NMR (270 MHz, CDCI3) & 7.55-7.48 (4H, m), 7.38-7.30 (2H, m), 7.27-7.17 (3H,
20 m), 537 (1H, br.s), 4.76-4.54 (2H, m), 4.01 (2H, d, J= 5.1 Hz), 3.03-2.90 (2H, m),
2.40-2.00 (8H, m), 1.86-1.40 (10H, m), 1.48 (9H, s).
A mixture of this Boc derivative (1590 mg, 2.92 mmol) and HCI solution in MeOH (50
ml) was stirred at room temperature for 16 h. After evaporation of the solvent, the
residue was dissolved in CH2Cl2 and basified with 25 % NH4OH solution. Organic
25  layer was separated, washed with brine, dried (Na2SQ4), filtered, and concentrated.
The residue was purified by column chromatography (silica gel: 65 g, CH2Cl2/MeOH:
30/1) to give 990 mg (76 %) of ivory amorphous solid.
TH NMR (270 MHz, CDCI3) & 7.54-7.48 (4H, m), 7.38-7.19 (6H, m), 4.75-4.60 (1H,
m), 3.55 (2H, s), 3.02-2.93 (2H, m), 2.38-2.00 (8H, m), 1.84-1.44 (12H, m).
30  MS(ED) m/z: 445 (M"), 401, 273, 229, 191, 146, 118, 91.



10! XS1#109%&' () -! SSI#10%& () - \ SI#10%W/& ()-! XS(y#10%&' ()-S

#109&' ()-[2j 22331 3{4z[ <K=/ 10s#109B& ()- &s#10% & ()-& @ ' 10%p&0@) EEB 2003
103 ' 10% B*B& ()- !3 ' 109BB& ()- & 109B& ()-{44K566687dEK=/ 10y #109%& ()-y
#109B&' () - y dYBR0g0) > #109B& () - #10% & () - FYL0YB& () - 87L77778LabKBbo/01239
10Y1: 1 109&R& ()-'f/:109B& ()- @ 109B& ()-87T109B& ()-!1 (109 B{B& ()-f9' - 109B&
() -L88A9999999bC 1010%& ()- %B10% ()- 10B 10B o _

10Bf @109B&H(3 fre¢ amimomas cynvenad tg digigall psing O, solutiaiBindMeDbl to' gigesprie () - F
10% ()- 10% 8) - 1008 %é 10%&' ()-10%&' ()-:::;0;;<dBbC 10!f#10%& () -

S! 109&' () - I8 IQVABRHIGY FBHR () - 410%& () -y - 109%&' () - <<&=d====z[ <bC

10- 3109%&' ( od hotd (1549%eh® (3g5. 1474109 & () - 'yf#10% & ()- f#10%
& ()- =!>' @gg@%ﬁ%@id l10 ’/ﬁdi?'o’ {385, 1475%H
Anal. Caled for C27H3sNsO-2HCI1.5H20: C, 59.44; H, 7.39; N, 12.84. Found: C,

5 59.44;H,733;N,12.62.

Example 71
2-({1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-2-yl}oxy)-1-
ethanamine

10 Toa stirred suspension of NaH (60 % oil suspension, 168 mg, 4.2 mmol, washed with
heptane) in DMF (0.5 ml) was added ethylene glycol at 0°C.  After 20 min. stirring at
room temperature, a solid of Example 1 (290 mg, 0.713 mmol) was added to the
reaction mixture and resulting mixture was stirred at 70°C for 4.5 h. After cool down
to 0°C, water was added and extracted EtOAc. The extracts combined were washed

15  with water, dried (Na2S0O4), filtered, and concentrated. The residue was purified by
column chromatography (silica gel: 40 g, hexane/acetone: 3/1) followed by preparative
TLC (1 mm plate x 3, hexane/acetone: 3/2) to give 123 mg (39.9 %) of colorless
amorphous solid.
'H NMR (270 MHz, CDCIl3) & 7.52-7.45 (2H, m), 7.38-7.08 (7H, m), 4.65 (2H, t, J=4.1
20 Hz), 4.20-4.05 (1H, m), 4.01 (2H, t, J=4.1 Hz), 3.01-2.94 (2H, m), 2.30-2.00 (8H, m),
| 1.90-1.40 (10H, m).
A mixture of this alcohol derivative (123 mg, 0.284 mmol), MsCl (0.044 ml, 0.568
mmol), and NEt3 (0.0788 ml, 0.568 mmol) in CH2Cl2 (2.5 ml) was stirred at room
temperature for 45 min. The reaction mixture was diluted with NaHCO3 solution,
25  extracted with CH2Cl2. The extracts combined were washed with brine, dried
(Na2S04), filtered, and concentrated to give 153 mg of colorless syrup. To a solution
of this mesylate derivative (153 mg) in DMF (2 ml) and water (0.5 ml) was added
NaN3 (40.9 mg, 0.629 mmol) and the resulting mixture was stirred at 60°C for 18.5 h.
After cool down to room temperature, the reaction mixture was diluted with water and
30  extracted with Et20. The extracts combined were washed with water, dried (Na2SO4),

filtered, and concentrated. The residue was purified by preparative TLC (1 mm plate
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y-10% & () - m¥a0Gp @H( 1,-J=5.9 Hz), 3.46 (2H, t, J=5.9 Hz), 3.10-2.85 (2H, m), 2.40-1.95 (8H, m),
2.90-1.40 (10H, m).

A mixture of this azide derivative (83.2 mg, 0.182 mmol) and palladium black (31 mg)

i

in MeOH (2 ml) and THF (0.5 ml) was stirred under hydrogen atmosphere at room

temperature for 3 h.  After filtration, the filtrate was concentrated to give 85.3 mg of

colorless foam, which was dissolved in CH2Cl2 (2 ml). To this solution was added

(Boc)20 (103 mg, 0.472 mmol) and catalytic amount of DMAP at room temperature.
10 After 1 hstirring, the reaction mixture was poured into NaHCO3 solution and extracted

with CH2Cl2. The extracts combined were washed with brine, dried (Na2S04),

filtered, and concentrated. ' The residue was purified by preparative TLC (1 mm plate

X 2, CH2Cl2/MeOH: 95/5 x 2 developed) to give 46.6 mg (44.4 %) of colorless foam.

TH NMR (270 MHz, CDCl3) 8 7.53-7.49 (3H, m), 7.37-7.29 (2H, m), 7.26-7.05 (4H,
15 m), 4.97-4.90 (1H, m), 4.61-4.56 (1H, m), 4.28-4.19 (1H, m), 4.02-3.96 (1H, m), 3.65-

3.59 (1H, m), 3.48-3.43 (1H, m), 2.99-2.93 (2H, m), 2.29-2.17 (4H, m), 2.10-2.05 (4H,

m), 1.83-1.70 (5H, m), 1.57-1.48 (SH, m), 1.45-1.41 (9H, m).

A mixture of this Boc derivative (46.6 mg) and HCI solution in MeOH (1 ml) was

stirred at room temperature for 11 h. The reaction mixture was concentrated in vacuo
20  and residue was dried at 45°C to give 40 mg of title compound as HCI salt, mp 180-

184°C.

MS(ESI positive) m/z: 433(M+H)" .

IR(KBr): 3400, 2930, 2860, 1690, 1605, 1490 cm

Anal. Caled for C27H36N4O-2HCI-2H20: C, 59.88; H, 7.82; N, 10.35. Found: C, 59.64;
25 H, 7.98; N, 10.09.

Preparation 10
2-Chloro-1-[1-(1-phenyl-4-cyclohepten-1-yl)-4-piperidinyl)benzimidazole
This was prepared according to the procedure described in Example 1 using 4-
30  cycloheptenone instead of cycloheptanone. Overall yield was 21.2 %.

'H NMR (270 MHz, CDCI3) & 7.69-7.65 (1H, m), 7.59-7.55 (1H, m), 7.46-7.34 (4H,
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5 1-{1-[1-(1-Phenyl-4-cyclohepten-1-yl)-4-piperidinyl]-1H-benzimidazol-2-yl}-4-
)

piperidinamine

This was prepared according to the procedure described in Example 67 using 2-chloro-

1-[1-(1-phenyl-4-cyclohepten-1-yl)-4-piperidinyl]benzimidazole as starting material.

Overall yield was 49 %.

10  HCI salt was amorphous solid.

TH NMR (270 MHz, DMSOds) 6 8.68 (1H, br.s), 8.65 (1H, br.s), 8.34 (3H, br.s), 7.90-

7.75 (2H, m), 7.60-7.45 (5H, m), 7.40-7.20 (2H, m), 5.78-5.70 (2H, m), 4.45-4.30 (1H,

m), 3.80-2.80 (13H, m), 2.65-2.40 (4H, m), 2.15-1.70 (8H, m).

MS(ED) m/z: 469(M™ ), 392, 370, 299, 253,217, 170, 142.

15 IR(KBr): 3400, 2939, 1618, 1499 cm"
Anal. Calcd for C30H39N5-3HCI-6H20: C, 52.44; H, 7.92; N, 10.19. Found: C, 52.71;

H, 7.66; N, 10.06.

Example 73
20 N-1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-2-yl}-1,8-
octanediamine
This was prepared according to the procedure described in Example 20 using 1,8-
octanediamine instead of amylamine. Yield was 57 %.
IH NMR (270 MHz, CDCl3) & 7.51-7.44 (3H, m), 7.37-7.19 (4H, m), 7.10-6.97 (2H,
25 m), 4.28-4.22 (1H, m), 3.82-3.70 (1H, m), 3.51-3.46 (2H, m), 3.02-2.98 (2H, m), 2.71-
2.65 (2H, m), 2.33-1.96 (12H, m), 1.74-1.63 (4H, m), 1.54-1.25 (16H, m).
This free amine was converted to HCl salt using HCl solution in MeOH to give
colorless solid, mp 179-182°C.
MS(ESI positive) m/z: S16(M+H)" .
30  IR(KBr): 3400, 2934, 1653, 1479 cm”
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decanediamine
This was prepared according to the procedure described in Example 20 using 1,10-
decanediamine instead of amylamine. Yield was 61.5 %.
IH NMR (270 MHz, CDCl3)  7.51-7.44 (3H, m), 7.37-7.30 (2H, m), 7.28-7.19 (2H,
10 m),7.10-6.97 (2H, m), 4.18-4.14 (1H, m), 3.82-3.71 (1H, m), 3.55-3.46 (2H, m), 3.03-
2.98 (2H, m), 2.70-2.64 (2H, m), 2.32-2.09 (8H, m), 1.77-1.26 (28H, m).
This free amine was converted to HCl salt using HCl solution in MeOH 1o give
colorless solid, mp 165-168°C.
MS(ESI positive) m/z: 544(M+H)" .
15 IR(KBr): 3416, 2930, 1653, 1468 cm”'
Anal. Caled for C35H53Ns-3HCI-2.4H20: C, 60.36; H, 8.80; N, 10.06. Found: C, 60.66;
H, 9.22; N, 9.92.

Example 75
20  1-{1-[1-(1-Isopropylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-yl}-4-
piperidinamine
This was prepared according to the procedure described in Example 67 using 2-chloro-
1-[1-(1-1sopropylcycloheptyl)-4-piperidinyl]benzimidazole as starting material which
was prepared in Example 69. Overall vyield from 2-chloro-1-[1-(1-
25  isopropylcycloheptyl)-4-piperidinyljbenzimidazole was 72 %.
This free amine was converted to HCI salt using HCI solution in MeOH to give
colorless amorphous solid.
IH NMR (270 MHz, CDCI3) é 8.78 (1H, br.s), 8.65 (1H, br.s), 8.40 (3H, br.s), 8.35-
8.25 (1H, m), 7.63-7.55 (1H, m), 7.45-7.28 (2H, m), 4.57-4.42 (1H, m), 3.33-3.10
30 (10H, m).2.40-1.80 (14H, m), 1.65-1.42 (6H, m), 1.10 (6H, d, J=6.8 Hz).
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cyclohexanediamine
This was prepared according to the procedure described in Example 34 using 4-(r-
10  butoxycarbonylamino)cyclohexyl isothiocyanate (this was reported by J. Smith et al. J.
Org. Chem. 1996, 61, 8811-8818) instead of ethyl 4-isothiocyanato-1-
piperidinecarboxylate. Overall yield from N-1-[1-(1-phenylcycloheptyl)-4-piperidinyl]}-
1, 2-benzenediamine was 5.4 %. !'HNMR data of Boc derivative was as follows.
'H NMR (270 MHz, CDClI3) é 7.52-7.22 (7TH, m), 7.11-6.99 (2H, m), 4.48-4.43 (1H,
15 m), 4.09-4.01 (1H, m), 3.93-3.78 (2H, m), 3.69-3.61 (1H, m), 3.49-3.39 (1H, m), 3.06-
3.02 (2H, m), 2.29-1.99 (11H, m), 1.78-1.73 (5H, m), 1.62-1.53 (5H, m), 1.47-1.44
(9H, m), 1.37-1.20 (4H, m).
HCl salt, mp 242-246°C.
MS(ESI positive) m/z: 486(M+H)".
20  IR(KBr): 3400, 2937, 1647, 1479 cm™
Anal. Caled for C31H43Ns-3HCI-1.2CH2Cl2: C, 55.49; H, 7.00; N, 10.05. Found: C,

55.07; H, 7.06; N, 10.41.

Preparation 11

2-Chloro-1-{1-(1-vinylcycloheptyl)-4-piperidinyl]benzimidazole

o
h

This was prepared according to the procedure described in Example 1 using

vinylmagnesium bromide instead of phenylmagnesium bromide. Overall yield was

15.3 %.

IH NMR (270 MHz, CDCl3) & 7.72 -7.56 (2H, m), 7.30-7.20 (2H, m), 5.78 (1H, dd,
30 J=10.9,17.6 Hz), 5.13 (1H, d, J=10.9 Hz), 5.05 (1H, d, J=17.6 Hz), 4.48-4.32 (1H, m),

3.24-3.14 (2H, m), 2.55-2.36 (2H, m), 2.32-2.18 (2H, m), 2.00-1.80 (4H, m), 1.74-1.40
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Example 77

1-{1-[1-(1-Vinylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-yl}-4-
S piperidinylamine
This was prepared according to the procedure described in Example 67 using 2-chloro-
1-[1-(1-vinylcycloheptyl)-4-piperidinyl]benzimidazole as starting material. Overall
yield from 2-chloro-1-[1-(1-vinylcycloheptyl)-4-piperidinyl]benzimidazole was
36.1 %.
10  This free amine was converted to HCl salt using HCI solution in MeOH to give
colorless amorphous solid.
'H NMR (270 MHz, CDCl3) & 11.10 (1H, br.s), 8.60-8.50 (1H, m), 8.35 (3H. br.s),
7.62-7.55 (1H, m), 7.40-7.25 (2H, m), 6.10 (1H, dd, J=11.2, 17.5 Hz), 5.61 (1H, d,
J=11.2 Hz), 5.51 (1H, d, J=17.5 Hz), 4.55-4.40 (1H, m), 3.75-3.00 (9H, m), 2.28-1.35
15  (20H, m).
MS(ESI positive) m/z: 422(M+H)".
IR(KBr): 3400, 2926, 1633, 1616, 1456 cm
Anal. Caled for C26H39Ns-3HCI-:3H20-0.9CH2Cl2: C, 48.84; H, 7.59; N, 10.59. Found:
C, 48.61; H, 7.95; N, 10.74.
20
Example 78
2-Methyl-N-1-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazol-2-yl}-
1,2-propanediamine
This was prepared according to the procedure described in Example 20 using 1,2-
25  diamino-2-methylpropane instead of amylamine. Yield was 26.2 %.
TH NMR (270 MHz, CDCl3) & 7.52-7.41 (3H, m), 7.35-7.18 (4H, m), 7.09-6.97 (2H,
m), 3.98-3.87 (1H, m), 3.47 (1H, s), 3.43 (1H, s), 3.02-2.98 (2H, m), 2.34-2.20 (4H, m),
2.11-2.01 (4H, m), 1.81-1.71 (SH, m), 1.59-1.45 (5H, m), 1.24 (6H, s).
This free amine was converted to HCI salt using HCI solution in MeOH to give

30 colorless-solid, 230-234°C.
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Example 79
1-[1-(1-Phenylcyclohepten-1-yl)-4-piperidinyl]-2-(1-piperazinyl)-1H-
benzimidazole
This was prepared according to the procedure described in Example 67 using 1-M-1-
10 butoxycarbonylpiperazine instead of 4-r-butoxycarbonylaminopiperidine, and 2-chloro-
1-[1-(1-phenyl-4-cyclohepten-1-yl)-4-piperidinyl]benzimidazole as starting material
which was prepared in Preparation 9. Overall yield was 40.3 %.
HCI salt was amorphous solid.
'H NMR (270 MHz, DMSQds) & 11.07 (1H, br.s), 9.61 (3H, br.s), 8.65 (1H, d, J=7.9
15 Hz), 7.83-7.75 (2H, m), 7.62-7.50 (4H, m), 7.38-7.24 (2H, m), 5.77-5.72 (2H, m),
4.53-4.43 (1H, m), 3.75-2.85 (16H, m), 2.65-2.45 (4H, m), 2.15-1.80 (4H, m).
MS(ED) m/z: 455(M" ), 399, 331, 284, 252, 203, 184, 134,
IR(KBr): 3400, 2920, 1650, 1456 cm’
Anal. Calcd for C2sH37Ns-3HCI-4H20: C, 54.67; H, 7.59; N, 10.99. Found: C, 54.44 H,
20  8.09; N, 11.10.

Example 80
3-({1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-yl}sulfonyl)-1-
propanamine

25 A solution of 1-[1-(l1-phenylcycioheptyl)-4-piperidinyl]phenylene-1, 2-diamine
(prepared in Preparation 1, 114 mg, 0.314 mmol) and carbon disulfide (0.0944 ml) in
EtOH (3 ml) was refluxed for 2 h. After cool down to room temperature, the reaction
mixture was poured into water and extracted with CH2Cl2. The extracts combined
were washed with brine, dried (Na2S04), filtered, and concentrated. The residue was

30  purified by preparative TLC (I mm plate x 2, CH2Cl2/MeOH: 15/1) give 96.9 mg
(76.2 %) of brown solid. A mixture of this solid (96.9 mg, 0.239 mmol), 3-¢-
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IH NMR (270 MHz. CDCI3) § 7.66-7.62 (1H, m), 7.53-7.50 (3H, m), 7.38-7.31 (2H,
m), 7.23-7.15 (2H, m), 6.14-6.04 (1H, m), 4.17-4.04 (1H, m), 3.46-3.40 (2H, m), 3.28-
3.21 (2H, m), 3.03-2.99 (2H, m), 2.42-2.24 (4H, m), 2.21-2.10 (4H, m), 2.01-1.91 (2H,
10 m), 1.78-1.71 (5H, m), 1.59-1.42 (SH, m), 1.47 (9H, s).
To a stirred solution of this Boc denivative (58.9 mg, 0.105 mmol) in AcOH (0.5 ml)
was added a solution of KMnO4 (38.1 mg, 0.241 mmol) in water (4 ml) at 0°C. After
2 h stiming at room temperature, the reaction mixture was diluted with saturated
NaHSO4 solution at 0°C and basified with 25 % NH4OH solution. The reaction
15  mixture was extracted with EtOAc. The extracts combined were with brine, dried
(Na2S04), filtered, and concentrated. The residue was purified by preparative TLC
(0.5 mm plate x 2, hexane/acetone: 4/1) give 16.2 mg (26 %) of colorless syrup.
TH NMR (270 MHz, CDCI3) & 7.84-7.72 (2H, m), 7.54-7.50 (2H, m), 7.45-7.31 (3H,
m), 7.27-7.20 (2H, m), 5.24-5.16 (1H, m), 5.03-4.93 (1H, m), 3.83-3.76 (2H, m), 3.37-
20 3.29(2H,m), 3.02-2.98 (2H, m), 2.44-2.27 (4H, m), 2.26-2.17 (2H, m), 2.15-2.04 (2H,
m), 1.96-1.93 (2H, m), 1.79-1.69 (3H, m), 1.61-1.53 (3H, m), 1.46 (94, s).
A solution of this Boc derivative (16.2 mg)and HCl solution in MeOH (1 ml) in
CH2Cl2 (1 ml) was stirred at room temperature for 18 h. The reaction mixture was
concentrated in vacuo and the residue was dried at 45°C to give 10 mg of title
25  compound as HCI salt.
MS(ESI positive) m/z: 495(M+H)".
IR(KBr): 3400, 2934, 1690, 1485, 1387 cm™
Anal. Caled for C28H38N4O-2HCI-4H20: C, 52.57; H, 7.56; N, 8.76. Found: C, 52.20;
H, 7.51; N, 8.59.
30
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'H NMR (270 MHz, CDCIl3) & 7.46-7.20 (7H, m), 7.13-7.01 (2H, m). 3.88-3.75 (1H,
m), 3.21-3.15 (2H, m), 2.37-1.95 (8H, m), 1.80-1.35 (14H, m).
This free amine was converted to HCI salt using HCI solution in MeOH to give
10 colorless amorphous solid.
MS(EI) m/z: 434(M"), 349, 321, 216, 134, 109, 82.
IR(KBr): 3350, 1670 cm”!
Anal. Caled for C27H35FN4-2HCI-1.7H20: C,60.26; H, 7.57; N, 10.41. Found: C,
60.29; H, 7.62; N, 10.19.

15
Example 82
2-Amino-N-{1-{1-(1-phenylcyclooctyl)-4-piperidinyl]-1H-benzimidazol-2-
yl}acetamide
This was prepared according to the procedure described in Example 70 using 1-[1-(1-
20  phenylcyclooctyl)-4-piperidinyi]-1H-benzimidazol-2-amine. Overall yield was

49.6 %.
TH NMR (270 MHz, CDCIs3) 6 7.55-7.15 (10H, m), 4.70-4.50 (1H, m), 3.53 (2H, s),
3.47 (2H. s), 3.22-3.10 (2H, m), 2.45-2.00 (8H, m), 1.85-1.30 (12H, m).
This free amine was converted to HCI salt using HC! solution in MeOH to give
25  colorless solid, mp 217-221°C.
MS(ESI positive) m/z: 403(M+H)".
IR(KBr): 3387, 2922, 1742, 1553, 1475 cm™
Anal. Calcd for C28H37Ns0O-2HCI-0.7CH2Cl2: C, 58.23; H, 6.88; N, 11.83. Found: C,
58.22; H. 6.57; N, 11.95.
30
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This was prepared according to the procedure described in Example 10 and 70 using M-
5 1-[1-(1-methylcycloheptyl)-4-piperidinyl]-1, 2-benzenediamine as a starting materjal

which was prepared in Preparation 8, and Boc-L-isoleucine. Trifluoroacetic acid and
CH2Cl2 was used for deprotection reaction instead of HCl and MeOH. Overall yield
was 33.1 %. Finally trifluoroacetic acid salt was converted to HCI salt using HCI and
MeOH.

10 HCI salt was amorphous solid.
'H NMR (270 MHz, DMSO&é) 6 10.74 (1H, br.s), 8.38 (3H, br.s), 8.25-8.10 (1H, m),
7.63-7.53 (1H, m), 7.32-7.23 (2H, m), 5.46-5.33 (1H, m), 3.75-3.60 (3H, m), 3.55-3.10
(4H, m), 2.30-1.20 (18H, m), 1.50 (3H, s), 1.00 (3H, d, J=6.9 Hz), 0.92 (3H. t, J=7.3
Hz).

15 MS(EI) m/z: 439(M"), 424, 395, 382, 353, 328, 285, 247, 193, 136.
IR(KBr): 3387, 2934, 1734, 1626, 1578 cm”
Anal. Caled for C26H41NsO-2HCI'5.5H20: C, 51.06; H, 8.90; N, 11.45. Found: C,
51.06; H, 8.41; N, 11.25.

20 Example 84
3-Amino-N-{1-[1-(1-phenyicycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-
yl}propanamide
This was prepared according to the procedure described in Exampie 83 using 3-t-
butoxycarbonylaminopropionic acid and Example 10 as a starting material. Overall

25 yield was 86 %.
HCI salt was amorphous solid.
TH NMR (270 MHz, DMSOds) & 10.96 (1H, br.s), 8.70-8.60 (1H, m), 8.19 (3H, br.s).
7.93-7.80 (2H, m), 7.73-7.65 (1H, m). 7.58-7.30 (6H, m), 5.50-5.30 (1H, m). 3.20-1.20
(24H, m).

30  MS(ESI positive) m/z: 460(M+H)".
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This was prepared according to the procedure described in Example 83 using 2-r-
butoxycarbonylaminoisobutyric acid and Example 10 as a starting material. Overall
10 yield was 38.1 %.
HCI salt was amorphous solid.
IH NMR (270 MHz, DMSOdé) & 10.51 (1H, br.s), 8.32 (3H, br.s), 8.10-8.00 (1H, m),
7.95-7.85 (2H, m), 7.60-7.40 (SH, m), 7.27-7.20 (2H, m), 5.25-5.10 (1H, m), 3.30-3.15
(2H, m), 2.90-2.75 (2H, m), 2.65-2.50 (2H, m), 1.95-1.80 (4H, m), 1.70-1.25 (10H, m),
15 1.48 (6H, 9).
MS(ESI positive) m/z: 474(M+H)".
IR(KBr): 3400, 2934, 1730, 1624, 1555 cm”
Anal. Calcd for C29H39NsO-2HCI-4.2H20-1.2CH2Cl2: C, 55.30; H, 7.91; N, 11.07.
Found: C, 55.59; H, 7.49; N, 11.16.
20
Example 86
(28,3S)-2-Amino-3-methyl-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-
benzimidazol-2-yl}pentanamide
This was prepared according to the procedure described in Example 83 using Boc-L-
25  isoleucine Example 10 as a starting material, and diethyl phosphorocyanidate, N,N-
diisopropylethylamine, and DMF instead of WSC and CH2Cl2 for coupling reaction.
Overall yield was 28.8 %.
HCI salt was amorphous solid.
'H NMR (270 MHz, DMSOds) & 10.63 (1H, br.s), 8.29 (3H, br.s), 8.20-8.05 (1H, m),
30 7.95-7.85(2H, m), 7.65-7.40 (5H, m), 7.35-7.20 (2H, m), 5.25-5.10 (1H, m), 3.30-3.15
(3H, m), 2.90-2.75 (2H, m), 2.15-2.50 (2H, m), 2.15-1.75 (6H, s), 1.70-1.20 (8H, m),
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Anal. Calcd for C31H43NsO-2HCI-4.6H20-0.4CH2Cl2: C, 54.54; H, 8.02; N, 10.13.
5 Found: C, 54.14; H, 7.65; N, 10.62.

Example 87
(2S)-2-Amino-3-methyl-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-
benzimidazol-2-yl}butanamide

10  This was prepared according to the procedure described in Example 86 using Example
10 as a starting material. Overall yield was 33.7 %.
HCI salt was amorphous solid.
'H NMR (270 MHz, DMSOds) & 10.55 (1H, br.s), 8.23 (3H, br.s), 8.10-8.00 (1H, m),
7.93-7.85 (2H, m), 7.60-7.45 (5H, m), 7.35-7.20 (2H, m), 5.20-5.00 (1H, m), 3.30-3.15
15 (4H, m), 2.90-2.75 (2H, m), 2.65-2.50 (2H, m), 2.35-2.25 (1H, m), 1.95-1.80 (5H, m),
1.65-1.20 (8H, m), 1.03 (3H, d, J=6.6 Hz), 1.01 (3H, d, J=6.9 Hz).
MS(ESI positive) m/z: 488(M+H)".
IR(KBr): 3396, 2934, 1734, 1580 cm
Anal. Caled for C30H41N5O-2HCI-4H20-0.35CH2Cl2: C, 55.03; H, 7.87; N, 10.57.
20 Found: C, 55.38; H, 7.73; N, 10.96.

Example 88
(2S)-2-Amino-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-benzimidazol-2-
yl}propanamide

25  This was prepared according to the procedure described in Example 86 using (S)-Boc-
alanine and Example 10 as a starting material. Overall yield was 20.8 %.
HCI salt was amorphous solid.
'H NMR (270 MHz, DMSOds) 8 10.74 (1H, br.s), 8.36 (3H, br.s). 8.23 (1H, br.s),
7.95-7.85 (2H, m), 7.65-7.40 (5H, m), 7.35-7.20 (2H, m), 5.35-5.15 (1H, m), 3.50-3.10
30 (5H, m), 2.90-2.75 (2H, m), 2.65-2.50 (2H, m), 1.95-1.80 (5H, m), 1.65-1.20 (7H, m),
1.46 (3H, d, J=7.1 Hz).
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Example 89
(2S)-2-Amino-4-(methylsulfanyl)-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-
1H-benzimidazol-2-yl}butanamide
This was prepared according to the procedure described in Example 70 (S)-Boc-
methionine using Example 10 as a starting material. Overall yield was 66.1 %.

HCI salt was amorphous solid.

IH NMR (270 MHz, DMSOds) & 10.72 (1H, br.s), 8.44 (3H, br.s), 8.18 (IH, br.s),
7.95-7.75 (2H, m), 7.60-7.40 (SH, m), 7.30-7.15 (2H, m), 5.30-5.10 (1H, m), 3.90-3.75
(1H, m), 3.55-3.10 (6H, m), 2.90-2.40 (4H, m), 2.20-2.00 (2H, m), 2.05 (3H, s), 1.95-
1.75 (5H, m), 1.65-1.20 (7H, m).

IR(KBr): 3404, 2930, 1734, 1624, 1582 cm

Anal. Caled for C30H41NsOS-2HCI-3.3H20-0.2CH2Cl2: C, 54.21; H, 7.53; N, 10.47.
Found: C, 54.35; H, 7.21; N, 10.49.

Example 90
(2S)-N-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-yl}-2-
pyrrelidinecarboxamide
This was prepared according to the procedure described in Example 86 using (S)-Boc-
proline and Example 10 as a starting material. Overall yield was 48.9 %.

HCI salt was amorphous solid.

H NMR (270 MHz, DMSOds¢) & 10.70 (1H, br.s), 10.01 (1H, br.s), 8.67 (1H, br.s),
8.35-8.20 (1H, m), 8.00-7.85 (2H, m), 7.65-7.45 (4H, m), 7.35-7.20 (2H, m), 5.40-5.20
(1H, m), 4.35-4.15 (2H, m), 3.50-3.10 (9H, m), 2.90-2.75 (2H, m), 2.65-2.50 (2H, m),
2.40-2.25 (1H, m), 2.15-1.75 (6H, m), 1.65-1.20 (6H, m).

MS(ESI positive) m/z: 486(M+H)".

IR(KBr): 3404, 2932, 1736, 1624, 1583 cm’!
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This was prepared according to the procedure described in Example 83 using 4-7-
butoxycarbonylaminobutyric acid and Example 10 as a starting material. Overall
yield was 68 %.

10  HCI salt was amorphous solid.
IH NMR (270 MHz, DMSOds¢) & 11.06 (1H, br.s), 8.68 (1H, br.s), 8.16 (3H, br.s),
7.95-7.80 (2H, m), 7.80-7.65 (1H, m), 7.60-7.35 (5H, m), 5.65-5.35 (1H, m), 3.25-3.00
(6H, m), 3.00-2.70 (7H, m), 2.65-2.45 (2H, m), 2.20-1.75 (6H, m), 1.70-1.20 (6H, m).
IR(KBr): 3412, 2935, 1734, 1624, 1583 cm™

15 Anal Caled for C29H39NsO-2HCI-4H20-0.1CH2Cl2: C, 55.73; H, 7.91; N, 11.17.
Found: C, 55.55; H, 7.55; N, 11.06.

Example 92

(25)-2-Amino-3-methyl-3-(methylsulfanyl)-N-{1-[1-(1-phenylcycloheptyl)-4-

20  piperidinyl}-1H-benzimidazol-2-yl}-1-butanamide
This was prepared according to the procedure described in Example 83 using WSC and
I-hydroxybenzotriazole hydrate as coupling reagent, and N-t-Boc-S-methyl-L-
penicillamine and Example 10 as a starting material. Owverall yield was 78 %.
HCI salt was amorphous solid.

25 H NMR (270 MHz, DMSOds) & 10.62 (1H, br.s), 8.40-8.00 (5H, m), 7.90-7.70 (2H,
m), 7.50-7.30 (5H, m), 7.20-7.05 (2H, m), 5.30-5.00 (1H, m), 4.00-3.00 (5H, m), 2.80-
2.60 (2H, m), 2.55-2.40 (3H, m), 1.96 (3H, s), 1.85-1.65 (4H, m), 1.55-1.10 (8H, m),
1.37 (3H, s), 1.26 (3H, s).
MS(ESI positive) m/z: 534(M+H)".

30 IR(KBr): 3387,2932, 1732, 1560 cm™
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Anal. Caled for C31H4sNsOS-2HCI-2H20-0.4CH2Cl2: C. 55.57; H, 7.69; N, 10.32.
Found: C, 55.49; H, 7.60; N, 10.34.

Example 93
5  (2R)-2-Amino-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-

yl}propanamide
This was prepared according to the procedure described in Example 83 using (R)-Boc-
alanine and Example 10 as a starting material. Overall yield was 77.6 %.
HCI salt was amorphous solid.

10 'H NMR (270 MHz, DMSOds) & 10.75 (1H, br.s), 8.37 (3H, br.s), 8.26 (I1H, br.s),
7.95-7.85 (2H, m), 7.65-7.40 (4H, m), 7.35-7.20 (2H, m), 5.40-5.20 (1H, m), 4.00-3.10
(7H, m), 2.90-2.70 (2H, m), 2.65-2.45 (2H, m), 2.00-1.75 (4H, m), 1.65-1.20 (6H, m),
1.46 (3H, d, J=6.8 Hz).
MS(ESI positive) m/z: 460(M+H)"

15 IR(KBr): 3396, 2934, 1736, 1582 cm”
Anal. Caled for C28H37NsO-2HCI-3H20-0.5CH2Cl2: C, 54.42; H, 7.37; N, 11.13.
Found: C, 54.73; H, 7.28; N, 11.45.

Example 94

20  (2S)-2-Amino-3-phenyl-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-
benzimidazol-2-yl}propanamide
This was prepared according to the procedure described in Example 83 using (S)-Boc-
phenylalanine and Example 10 as a starting material. Overall yield was 81 %.
HCI salt was amorphous solid.

25 'H NMR (270 MHz, DMSOds¢) & 10.74 (1H, br.s), 8.40 (3H. br.s), 8.18 (1H, br.s),
7.95-7.80 (2H, m), 7.60-7.40 (4H, m), 7.35-7.10 (7H, m), 5.10-4.85 (1H, m), 4.10-3.95
(1H, m), 3.30-3.00 (8H, m), 2.90-2.75 (2H, m), 2.65-2.40 (2H, m), 1.95-1.70 (4H, m),
1.65-1.15 (6H, m).
MS(ESI positive) m/z: 536(M+H)"

30 IR(KBr): 3396, 2932, 1734, 1622, 1578, 1558 cm™
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5 1-Amino-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-lH-ben21midazol-2-
yl}cyclopentanecarboxamide
This was prepared according to the procedure described in Example 92 using 1-r-
butoxycarbonylaminocyclopentanecarboxylic acid and Example 10 as a starting
material. Overall yield was 80 %.
10 HCI salt was amorphous solid.
TH NMR (270 MHz, DMSOds) & 10.69 (1H, br.s), 8.40 (3H, br.s), 8.16 (1H, br.s),
7.95-7.85 (2H, m), 7.60-7.35 (4H, m), 7.30-7.10 (7H, m), 5.40-5.20 (1H, m), 3.50-3.15
(6H, m), 2.90-2.70 (2H, m), 2.65-2.40 (2H, m), 2.30-2.10 (2H, m), 2.00-1.70 (10H, m),
1.65-1.20 (6H, m).
15  MS(ESI positive) m/z: 500(M+H)"
IR(KBr): 3398, 2934, 1724, 1556 cm™
Anal. Caled for C31H41NsO-2HCI-3.2H20: C, 59.08; H, 7.90; N, 11.11. Found: C,

59.08; H, 7.85; N, 10.89.

20 Example 96
(2R)-2-Amino-3-methyl-V-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-
benzimidazol-2-yl}butanamide

This was prepared according to the procedure described in Example 92 using (R)-Boc-
valine and Example 10 as a starting material. Overall yield was 91 %.

HCI salt was amorphous solid.

'H NMR (270 MHz, DMSOds) & 10.73 (1H, br.s), 8.35 (3H, br.s), 8.20 (1H, br.s),
7.95-7.70 (2H, m), 7.60-7.30 (4H, m), 7.30-7.10 (2H, m), 5.35-5.15 (1H, m), 3.70-3.00
(7H, m), 2.90-2.70 (2H, m), 2.65-2.40 (2H, m), 2.40-2.20 (2H. m), 1.95-1.70 (4H, m),
1.65-1.15 (6H, m). 1.02 (3H, d, J=5.6 Hz), 1.00 (3H, d, J=5.1 Hz).

30  MS(ESI positive) m/z: 488(M+H)"
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1H-benzimidazol-2-yl}butanamide
This was prepared according to the procedure described in Example 92 using (S)-Boc-
methionine sulfone and Example 10 as a starting material. Overall yield was 85 %.

10  HCI salt was amorphous solid.
'H NMR (270 MHz, DMSOdg¢) & 10.70 (1H, br.s), 8.52 (3H, br.s), 8.22 (1H, br.s),
8.00-7.80 (2H, m), 7.65-7.40 (4H, m), 7.35-7.15 (2H, m), 5.35-5.15 (1H, m), 4.10-3.10
(10H, m), 2.99 (3H, s), 2.90-2.70 (2H, m), 2.65-2.40 (2H, m), 2.40-2.20 (2H, m), 2.00-
1.75 (4H, m), 1.65-1.20 (6H, m).

15 MS(ESI positive) m/z: 552(M+H)"
IR(KBr): 3396, 2934, 1732, 1580 cm”
Anal. Caled for C30H41N5O3S-2HCI-4H20-0.5CH30H: C, 51.40; H, 7.49; N, 9.83.
Found: C, 51.57; H, 7.36; N, 9.56.

20 Example 98
2-Amino-3-(methylsulfinyl)-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H-
benzimidazol-2-yl}butanamide
This was prepared according to the procedure described in Example 92 using Boc-
methionine sulfoxide and Example 10 as a starting material. Overall yield was 79%.

25  HCI salt was amorphous solid.
'H NMR (270 MHz, DMSOds) & 10.64 (1H, br.s), 8.48 (3H, br.s), 8.18 (1H, br.s),
7.95-7.70 (2H, m), 7.60-7.35 (4H. m), 7.30-7.15 (2H, m), 5.30-5.10 (1H, m), 4.00-3.10
(10H. m). 3.00-2.70 (4H, m), 2.56 and 2.54 (total 3H. each s), 2.35-2.20 (2H, m), 2.00-
1.75 (4H, m), 1.65-1.15 (6H, m).

30  MS(ESI positive) m/z: S7T6(M+H)"
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5 The chemical structures of the compounds of Formula (I) prepared in the
Examples 1 to 98, are summarized in the following table. Z' Z? Z* and Z* of
compounds prepared in the working examples are all hydrogen except for compounds
of Example 45 wherein Z* is fluorine, Example 46 wherein Z? is fluorine and Exampel

47 wherein Z' is fuluorine.
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Ex. # R A Y Z'toZ'
1 cycloheptyl phenyl Cl H
2 cycloheptyl phenyl CH,-NH- H
' 3 cycloheptyl phenyl phenyl-NH- H
4 cycloheptyl phenyl 4-CHj;-piperazin-1-yl H
5 cycloheptyl phenyl N,N-(CH,),-N- H
6 cycloheptyl phenyl CH,-0O- H
7 cycloheptyl phenyl CH,-S- H
8 cycloheptyl phenyl pyrrolidino H
9 cycloheptyl phenyl morpholino H
10 cycloheptyl phenyl NH, H
11 cycloheptyl phenyl CH, H
12 cycloheptyl phenyl H H
13 cycloheptyl phenyl isopropy! H
14 cycloheptyl phenyl pheny! H
15 cycloheptyl phenyl benzy! H
16 cycloheptyl phenyl cyclohexyl H
17 cycloheptyl phenyl piperidino H
18 cycloheptyl benzyl  4-benzylpiperazin-1-yl H
19 cycloheptyl phenyl piperazino H
20 cycloheptyl pheny! n-amyl-NH- H
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h& ()-2'71,!10%h& ()cZMQb@Q@%RRdEInﬁy] allyl-NH- H
23 cycloheptyl  4-fluorophenyl 4-CH,-piperazinyl H
24 cyclooctyl phenyl 4-CH,-piperaziny! H
25 cycloheptyl phenyl 4-piperidinyl H
26 cyclohexyl phenyl CH;-NH- H
27 cycloheptyl phenyl 2-NH,-ethyl-NH- H
28 cyclononyl methyl CH;-NH- H
29 cyclononyl C,H, CH;-NH- H
30 cyclononyl phenyl NH, H
31 cyclononyl 4-fluoropheny! NH, H
32 cycloheptyl phenyl CH,-CONH- H
33 cycloheptyl phenyl 2-guanidinoethyl-NH- H
34 cycloheptyl phenyl piperidin-4-yl-NH- H
35 cycloheptyl phenyl 2-CH,NH-ethyl-NH- H
36 cycloheptyl phenyl 2-(CH,),N-ethyl-NH- H
37 cycloheptyl phenyl 4-acetylpiperazino H
38 cycloheptyl phenyl 4-phenylpiperazino H
39 cycloheptyl phenyl 4-pyridinyl H
40 cycloheptyl phenyl CH,-SO,- H
41 cyclooctyl methyl 4-CHj;-piperazinyl H
42 cyclononyl methyl 4-CH,-piperazinyl H
43 cycloheptyl methyl 2-NH,-ethyl-CO- H
44 cycloheptyl 4-F-phenyl CH,-NH- H
45 cycloheptyl benzyl 4-CH;-piperazin-1-yl Z'to Z*are H

Z'isF

46 cycloheptyl phenyl 4-CH,-piperazin-1-yl  Z', Z’ and Z‘

are H, Z%is F
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47 cycloheptyl phenyl 4-CH,-piperazin-1-yl Z'isF,Z°t0 77
are H
48 cyclohexyl phenyl 4-CHj;-piperazin-1-yl H
49 cyclooctyl CH, CH,-NH- H
50 cyclooctyl 4-fluorophenyl H H
51 cycloheptyl phenyl 4-oxo-piperidino H
52 cyclohepty! pheny] 4-hydroxy-piperidino H
53 cycloheptyl phenyl 4-ketoxime-piperidino H
54 cycloheptyl phenyl 4-NH,-piperidino H
55 cycloheptyl CH, CH,-NH- H
56 cycloheptyl C,H; CH,-NH- H
57 cycloheptyl n-C;H, CH;-NBH- H
58 cyclooctyl n-C,H, CH,-NH- H
59 cycloheptyl phenyl 3-NH,-n-propyl H
60 cyclooctyl CH, 1-piperazinyl H
61 cycloheptyl phenyl 1-guanidinyl-piperazin-4-yl H
62 cyclooctyl CH, 4-guanidinyl-piperazin-1-yl H
63 cycloheptyl phenyl piperidin-4-yl-O- H
64 cycloheptyl phenyl 6-NH,-n-hexyl-NH- H
65 cycloheptyl phenyl 3-NH,-azetidin-1-yl H
66 cycloheptyl phenyl 4-NH,-n-butyl-NH- H
67 cyclohepty! CH, 4-NH,-piperidino H
68 cycloheptyl CH, 4-piperidyl H
69 cycloheptyl i1s0-C,H, 1-piperazinyl H
70 cycloheptyl phenyl NH,-CH,-CONH- H
71 cycioheptyl phenyl 2-NH,-C,H,-O- H
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10M 10MF1#30%VBc{dlohepigli | | | jpheh{d 8-NH,-n-octanyl-NH- H
74 cycloheptyl CH, 10-NH,-n-decanyl-NH- H
75 cycloheptyl isopropyl 4-NH, -piperidino H
76 cycloheptyl phenyl 4-NH,-cyclohexan-1-yl-NH- H
77 cycloheptyl vinyl 4-NH,-piperidino H
78 cycloheptyl phenyl 2-NH,-2-CH;-n-propyl-NH- H
79 4-cyclohepten-1-yl  phenyl 1-piperazynyl H
80 cycloheptyl phenyl 3-NH,-n-propyl-SO, H
81 cyclooctyl phenyl NH, H
82 cyclooctyl phenyl NH,-CH,-CONH- H
83 cycloheptyl CH, (2S,38)-2-NH,-3-CH;-n-butyl-CONH- H
84 cycloheptyl phenyl 2-NH,-C,H,-CONH- H
85 cycloheptyl phenyl 1-NH,-1-CH,-ethyl-CONH- H
86 cycloheptyl CH, (2S,3S5)-2-NH,-3-CH;-n-butyl-CONH- H
87 cycloheptyl phenyl (18)-1-NH,-2-CH,-n-proryl-CONH- H
88 cycloheptyl phenyl (1S)-NH,-ethyl-CONH- H
89 cycloheptyl phenyl (1S)-NH,-3-CH;S-n-propyl-CONH- H
90 cycloheptyl phenyl (2S)-2-pirrolidin-2-yl-CONH- H
91 cycloheptyl phenyl 3-NH,-n-propyl-CONH- H
92 cycloheptyl phenyl  (1S)-1-NH,-2,2-CH,CH,S-n-propyl-CONH- H
93 cycloheptyl phenyl (1R)-1-NH,-ethyl-CONH H
94 cycloheptyl phenyl (1S)-1-NH,-2-phenyl-ethyl-CONH- H
95 cycloheptyl phenyl 1-NH,-cyclopentan-1-yl-CONH- H
96 cycloheptyl phenyl (1R)-1-NH,-2-CH;-n-propyl-CONH- H
97 cycloheptyl phenyl (1S)-NH,-3-CH,;SO,-n-propyl-CONH- H
98 cyclohepty! phenyl 1-NH,-3-CH,SO-n-propyl-CONH- H
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or a salt thereof, wherein

5 Ris selected from the group consisting of (C,-C,))cycloalkyl, (C-C,)bicycloalkyl,
(Ce-Ciptricycloalkyl and (C,-Cg)tetracyclyoalkyl, wherein said groups are
partially saturated, fully saturated or fully unsaturated and are optionally
substituted with up to three substituents independently selected from the group

consisting of halo, hydroxy, (C,-Cs)alkyl and (C;-C,)cycloalkyl;

10
A s attached to the carbon atom of R with which R is attached to the nitrogen atom of
the piperidine ring, and selected from the group consisting of (C,-C,)alkyl, mono-,
di, or tri-halo (C,-C,)alkyl, (C,-Cy)alkenyl, (C,-C,)alkynyl, phenyl-(C,-C,)alkyl,
aryl, and aromatic or non-aromatic heterocyclic comprising four to ten ring atoms
15 wherein one to four ring atoms are independently selected from heteroatoms, and

said phenyl moiety in phenyl-(C,-C;)alkyl, aryl, or aromatic or non-aromatic
heterocyclic being optionally substituted with up to three substituents
independently selected from the group consisting of halo, hydroxy, (C,-C,alkyl,
halo (C,-C,)alkyl, (C,-C,)alkoxy, halo (C,-C,)alkoxy, (C,-C,)alkyl-CO-, phenyl,
20 benzyl, -CHO, cyano, (C,-C,)alkyl-CO-, NH,-CO-, NH,-CH,-, amino, (C,-
Cpalkyl-NH-, di((C,-C)alkyl)-N-, (C,-C,)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-,

hydrazino, azido, ureido, amidino, guanidino, oxo and =N-OH;

Y is selected from the group consisting of hydrogen, halo, amino, mercapto, (C,-
25 C,,)alkyl-M-, (C,-C,)cycloalkyl-M-, (C,-C,)alkenyl-M-, aryl-M-, aromatic or non-
aromatic heterocyclic-M-, aryl-(C,-C,)alkyl-M-, aromatic or non-aromatic

heterocyclic-(C,-C;)alkyl-M-, said aromatic or non-aromatic heterocyclic moiety
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#L0% (& () - ! y%)emg optionally substituted with up to three substituents independently selected
from the group consisting of halo, hydroxy, amino, (C,-C,)alkyl-NH-, di-(C,-
C,alkyl-N-, hydrazino, azido, ureido, amidino, guanidino, (C,-C/alkoxy, (C,-
Cpalkyl-S-, (C,-C,)alkyl-SO- and (C,-C,)alkyl-SO,-, and

10 said aryl, or aromatic or non-aromatic heterocyclic moiety of said groups being
optionally substituted with up to three substituents independently selected from
the group consisting of halo, hydroxy, (C,-C,alkyl, halo (C,-C)alkyl, (C,-
Calkoxy, halo (C,-C,)alkoxy, (C,-C,)alkyl-CO-, phenyl, benzyl, -CHO, cyano,
(C,-C,alkyl-CO-, NH,-CO-, NH,-CH,-, amino, (C,-C,)alkyl-NH-, di(C,-C,
15 alkyl)-N-, (C,-C/alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-, hydrazino, azido, ureido,

amidino, guanidino, oxo and =N-OH; and

Z', 7% Z° and Z* are independently selected from the group consisting of hydrogen,

halo, (C,-C,)alkyl, halo (C,-C,alkyl, (C,-C)alkoxy, (C,-C,)alkylsulfonyl, (C,-

20 C,alkyl-CO-, carboxy, (C,-C,)alkyl-COO-, amino, NH,CO-, (C,-C,)alkyl-CO-
NH-, (C,-C,)alkyl-SO,-NH-, phenyl and naphthyl.

2. A compound according to Claim 1 or a salt thereof, wherein
Ris selected from the group -consisting of (C;-C,)cycloatkkyl and (Cs-
25 C,))cycloalkenyl, said groups being optionally substituted with up to three
substituents independently selected from the group consisting of halo, hydroxy,

(C,-Cy)alkyl and (C,-C,)cycloalkyl;

A is attached to the carbon atom of R with which R is attached to the nitrogen atom
30 of the pipenidine ring, and selected from the group consisting of (C,-C,)alkyl,
mono-, di- or tri-halo (C-C,)alkyl, (C,-C;)alkenyl, (C,-C,)alkynyl, aryl. and

$&1081RY L (Crsdeychoalkybag (C-Galberyd: mpiety i yaNgoupd! {S
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$109Z&' ()- YVd0%Z&' ()- 100/ 0/ 100/ o/ BE&X~ (@EC

100/ o/ ! & 109Z& (@omatd@e.’ fon-aromad de@r¢dyclic wherein each of said aforementioned
- $109% (& ()-) 9! 109%Z&

100/ o/ ! (! 109Z& @5Q"(PP1§§%/;2§?‘E§?1%§§%@§QB YE“)C“:l’, upztq Jhges: qupstituents independently
& 109Z& ) - ! kSy#40%Ed % drd nat8MRGC, )R, RaTFEOERI1; (A H%y, -CHO, cyano,

(C,-Calkyl-CO-, NH,-CO-, NH,-CH,-, amino, (C,-C)alkyl-NH-, di((C,-
C,)alkyl)-N-, (C,-C,)alkyl-CO-NH- and (C,-C,)alky}-NH-CO-;

Y is selected from the group consisting of hydrogen, halo, amino, mercapto, (C,-
10 C,oalkyl-M-, (C,-C,)cycloalkyl-M-, (C,-C()alkenyl-M-, aryl-M-, aromatic or
non-aromatic heterocyclic-M-, aryl-(C,-C,)alkyl-M-, and aromatic or non-
aromatic  heterocyclic-(C,-C;)alkyl-M-, said aromatic or non-aromatic
heterocyclic moiety of said groups comprising four to six ring atoms wherein
one to two ring atoms are independently selected from heteroatoms, M is
15 selected from group consisting of a covalent bond, O, S, SO, SO,, CO, NH,
N((C,-Cg)alkyl), CONH and NHCO,
said (C,-C,palkyl, (C;-C,)cycloalkyl and (C,-C,)alkenyl moiety of said groups
being optionally substituted with up to three substituents independently selected
from the group consisting of halo, hydroxy, amino, (C,-C,)alkyl-NH-, di(C,-
20 C,)alkyl-N-, hydrazino, azido, ureido, amidino, guanidino, (C,-C,)alkyl-S-, (C,-
Cpalkyl-SO- and (C,-C,)alkyl-SO,-, and
said aryl, or aromatic or non-aromatic heterocyclic moiety of said groups being
optionally substituted with substituents independently selected from the group
consisting of halo, hydroxy, (C,-C,)alkyl, halo (C,-C,)alkyl, (C,-C,)alkoxy, (C,-
25 C,alkyl-CO-, phenyl, benzyl, amino, (C,-C,alkyl-NH-, di((C,-C,)alkyl)-N-,
(C,-Cpalkyl-CO-NH-, NH,-CO-, (C,-C,)alkyl-NH-CO-, hydrazino, azido, ureido,

amidino, guanidino, oxo and =NOH; and

Z',2%, 7’ and Z* are independently selected from the group consisting of hydrogen and

30 halo.
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A is attached to the carbon atom of R with which R is attached to the nitrogen atom of

the piperidine ring, and selected from the group consisting of (C,-C,)alkyl, (C,-

C,)alkenyl, aryl selected from the group consisting of phenyl and naphthyl, and

10 aromatic-heterocyclic selected from the group consisting of furyl, thienyl,

pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,

triazolyl, furazanyl, tetrazolyl, pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl,

pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, said aryl or aromatic

heterocyclic being optionally substituted with up to three substituents

15 independently selected from the group consisting of halo, (C,-C,)alkyl, halo (C,-
C,)alkyl and (C,-C,)alkoxy;

Y is selected from the group consisting of hydrogen, halo, amino, mercapto, (C;-
Cpalkyl-M-, (C,-C;)cycloalkyl-M-, (C,-Cy)alkenyl-M-, aryl-M-, aromatic or
20 non-aromatic heterocyclic-M-, aryl-(C,-C,)alkyl-M-, and aromatic or non-
aromatic heterocyclic-(C,-C;)alkyl-M-, said aryl moiety of said groups being
selected from the group consisting of phenyl and naphthyl, said aromatic or non-
aromatic heterocyclic moiety of said groups being selected from the group
consisting of azetidinyl, furyl, pyrrolidinyl, thienyl, pyridyl, piperidyl, piperidino,
25 morpholinyl, morphorino, pyrimidiny, pyrazinyl, pyridazinyl, aziridinyl,
pyrrolidinyl, piperazinyl and thiamorpholino, M is selected from the group
consisting of a covalent bond, O, S, SO, SO,, CO, NH, CONH, N((C,-C,)alkyl)
and NHCO,
said (C,-C,palkyl, (C;-C,)eycloalkyl and (C,-Cq)alkenyl moiety of said groups
30 being optionally substituted with up to three substituents independently selected

from the group consisting of halo, hydroxy, amino, (C,-C,)alkyl-NH-, di(C,-
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109 () -1 10%& ()optslgn 1(5)'/2%b91tuted with up to three substituents selected from the group
5 consisting of halo, hydroxy, (C,-C,)alkyl, halo (C,-C)alkyl, (C,-C,alkoxy, (C,-
Cpalkyl-CO-, phenyl, benzyl, amino, (C,-C,)alkyl-NH-, di((C,-C,)alkyl)-N-,
(C,-C,)alkyl-CO-NH-, NH,-CO-, (C,-C,)alkyl-NH-CO-, hydrazino, azido, ureido,

amidino, guanidino, oxo and =NOH; and

10  Z'and Z7 are independently selected from the group consisting of hydrogen and halo;

and Z* and Z* are both hydrogen.

4. A compound according to Claim 3 or a salt thereof, wherein
Ris (C-Cyo)cycloalkyl;

15 Ais attached to the carbon atom of R with which R is attached to the nitrogen atom
of the piperidine ring, and is selected from the group consisting of (C,-C,)alkyl
and (C,-C;)alkenyl, phenyl and naphthyl;

Y is selected from the group consisting of hydrogen, amino, (C,-Cyalkyl-M-,
piperidyl, piperidino and piperazinyl, M is selected from group consisting of a

20 covalent bond, O, SO,, CO, NH, CONH and NHCO,
said alkyl moiety of (C,-Cy)alkyl-M- being optionally substituted with up to
three substituents independently selected from the group consisting of amino and
guanidino, and
said piperidyl, piperidino or piperazinyl being optionally substituted with up to

25 three substituents independently selected from (C,-C,)alkyl; and

Z', 2% Z* and Z* are all hydrogen.

5. A compound according to Claim 4 or a salt thereof, wherein
Ris (C,-Cy)cycloalkyl;
30 Ais attached to the carbon atom of R with which R is attached to the nitrogen atom

of the pipenidine ring, and is selected from the group consisting of methyl and
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piperazinyl substituted by (C,-C,)alkyl; and
5 7' 7% 7° and Z‘ are all hydrogen.

6. A compound according to Claim 1 selected from the group consisting of
N-methyl-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-
amine;
10 2-(4-methylpiperazino)-1-[1-(1-phenyicycloheptyl)-4-piperidinyl}-1H-
benzimidazole;
1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazole;
2-(4-methylpiperazino)-1-[1-(1-phenylcyclooctyl)-4-piperidinyl]-1 H-
benzimidazole;
15 1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-2-(4-piperidinyl)-1 H-
benzimidazole;
N-methyl-1-[1-(1-methylcyclononyl)-4-piperidinyl]-1 H-benzimidazol-2-
amine;
1-[1-(1-phenylcyclononyl)-4-piperidinyl]- 1 H-benzimidazol-2-amine;
20 N-{1-[1-(1-phenylcycioheptyl)-4-piperidinyl}-1 H-benzimidazol-2-
yl}acetamide;
2-(4-methylpiperazino)-1-[1-(1-methylcyclooctyl)-4-piperidinyl}-1H-
benzimidazole;
3-amino-1-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-2-
25  yl}-1-propanone;
N-methyl-1-[1-(1-methylcyclooctyl)-4-piperidinyl}-1 H-benzimidazol-2-amine;
4-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-yl}-1-
piperidinecarboximidamide;
4-{1-[1-(1-methylcyclooctyl)-4-piperidinyl}-1 H-benzimidazol-2-yli}-1-

30  piperazinecarboximidamide;
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10m&, 10% U& () - 30{!-[1-(I-phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazol-2-
yl}sulfonyl)-1-propanamine;
1-[1-(1-phenylcyclooctyl)-4-piperidinyl]-1 H-benzimidazol-2-amine;
2-amino-N-{1-[1-(1-phenylcyclooctyl)-4-piperidinyl}-1 H-benzimidazol-2-
yl}acetamide; and
10 (2S)-2-amino-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1 H-

benzimidazol-2-yl} propanamide; or a salt thereof.

7. A compound according to Claim 6 selected from the group consisting of
2-(4-methylpiperazino)-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1H-
benzimidazole;
1-[1-(1-phenylcyclononyl)-4-piperidinyl]-1 H-benzimidazol-2-amine;
N-methyl-1-[1-(1-methylcyclooctyl)-4-piperidinyl]}-1H-benzimidazol-2-amine;
2-amino-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1 H-benzimidazol-2-
yl}acetamide;
20 2-({1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1 H-benzimidazol-2-yl }oxy)-1-
| ethanamine;
3-({1-[1-(1-phenylcycloheptyl)-4-piperidinyl}- 1 H-benzimidazol-2-
yl}sulfonyl)-1-propanamine; and
2-amino-N-{1-[1-(1-phenylcyclooctyl)-4-piperidinyl}- 1 H-benzimidazol-2-

25  yl}acetamide; or a salt thereof.

8. A pharmaceutical composition for the treatment of a disorder or condition

mediated by ORL1-receptor and its endogenous ligands in a mammal including a
human, or for anesthetizing a mammal including a human, which comprises an

30  effective amount of the compound of Claim 1, or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier.
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5  analgesics, dependence on narcotic analgesics, anxiety, stress disorders, psychic

trauma, schizophrenia, Parkinson's disease, chorea, depressant, Alzheimer’s disease,

dementias, epilepsy and convulsions, useful as analgesics, anesthetics, neuroprotective

agents or analgesic enhancers, or useful for controlling water balance, hearing

regulation, controlling sodium ion excretion or ameliorating brain function, comprising

10  an amount of a compound of Claim 1, or a pharmaceutically acceptable salt thereof

that is effective in treating such disorder or condition in a mammal including a human,

and a pharmaceutically acceptable carrier.

10.  The use of an effective amount of a compound of Claim 1 or a

15 pharmaceutically acceptable salt thereof for the preparation of a medicament for
treating a disorder or condition, or anesthetizing a mammal including a human, the
treatment and anesthetization of which can be effected or facilitated by activating

ORL!-receptor in a mammal including a human.

20 11. The use of an effective amount of a compound of Claim 1 or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier for
the preparation of a medicament for treating a disorder or condition in a mammal
including a human, where the disorder or condition is selected from the group consisting of
inflammatory diseases, inflammation-related hyperalgesia, eating disorder, arterial

25 blood pressure disorders, tolerance to narcotic analgesics, dependence on narcotic
analgesics, anxiety, stress disorders, psychic trauma, schizophrenia, Parkinson’s
disease, chorea, depressant, Alzheimer’s disease, dementias, epilepsy and convulsions,
or for anesthetizing 2 mammal including a human, or for alleviating pain, producing a
neuroprotective effect, enhancing analgesic, controlling water balance, hearing

30  regulation, controlling sodium lon excretion or ameliorating brain function in a

mammal including a human.
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di, or tri-halo (C,-C;)alkyl, (C,-Cj)alkenyl, (C,-C;)alkynyl, phenyl-(C,-C;)alkyl,
aryl, and aromatic or non-aromatic heterocyclic comprising four to ten ring atoms
wherein one to four ring atoms are independently selected from heteroatoms, and
said phenyl moiety in phenyl-(C,-C,)alkyl, aryl, or aromatic or non-aromatic

15 heterocyclic being optionally substituted with up to three substituents
independently selected from the group consisting of halo, hydroxy, (C,-C,)alkyl,
halo (C,-C))alkyl, (C,-C,)alkoxy, halo (C,-C,)alkoxy, (C,-C/)alkyl-CO-, phenyl,
benzyl, -CHO, cyano, (C,-C,)alkyl-CO-, NH,-CO-, NH,-CH,-, amino, (C,-
Cyalkyl-NH-, di((C,-C,)alkyl)-N-, (C,-Cyalkyl-CO-NH-, (C,-C,)alkyl-NH-CO-,

20 hydrazino, azido, ureido, amidino, guanidino, oxo and =N-OH;

Y is selected from the group consisting of hydrogen, halo, amino, mercapto, (C;-
C,,)alkyl-M-, (C,-C,)cycloalkyl-M-, (C,-C,)alkenyl-M-, aryl-M-, aromatic or non-
aromatic heterocyclic-M-, aryl-(C,-C,)alkyl-M-, aromatic or non-aromatic

25 heterocyclic-(C,-C;)alkyl-M-, said aromatic or non-aromatic heterocyclic moiety
of said groups comprising four to ten ring atoms wherein one to four ring atoms
are independently selected from heteroatoms, and M is selected from the group
consisting of a covalent bond, O, S, SO, SO,, CO. NQ, NQCO, and CONQ,
wherein Q is selected from the group consisting of hydrogen and (C,-C)alkyl,

30 said (C,-Cpalkyl, (C;-C,)eycloalkyl or (C,-C()alkenyl moiety in said groups

being optionally substituted with up to three substituents independently selected
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hydrazino, azido, ureido, amidino, guanidino, (C-C)alkoxy, (Cs-Cs)alkyl-S-, (C4-C,4)alkyl-SO-
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(b) reducing the compound of formula (IX) to the compound of formula (X)
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in step (c), benzimidazole formation is carried out with a coupling reagent selected
from the group consisting of carboxylic acids, amino carboxylic acids, acid anhydrides,
formamides, alkylcarbonyl halides, aryl carbonyl halides, aryl alkyl carbonyl halides,
heteroaryl carboxylic acids, carbon disulfides, cyanogen halides, cyanamide and
20  tialkyl orthoformates, in the presence of a peptide coupling reagent in a reaction inert
solvent at a temperature in the range from 0°C to the reflux temperature of the reaction

mixture for from 1 minutes to 120 hours.

14. A process of claim 13 wherein,
25  instep (a), the base is selected from the group consisting of K,CO,, and amines;

in step (b), the reducing reagent is selected from the group consisting of SnCl,, zinc
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30 17. A compound according to Claim 16, wherein
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Z' and 7* are independently selected from the group consisting of hydrogen and halo;

and Z* and Z* are both hydrogen.

18. A compound according to Claim 17 wherein
20 Ris (CgC,o)eycloalkyl;

Ais attached to the carbon atom of R with which R is attached to the nitrogen atom
of the piperidine ring, and selected from the group consisting of (C,-C,)alkyl and
(C,-Cs)alkenyl, phenyl and naphthyl; and

Z',7%,Z° and Z* are all hydrogen.

25
19. A compound according to Claim 18 wherein

Ris (C,-Cy)cycloalkyl;

A is attached to the carbon atom of R with which R is attached to the nitrogen atom of

the piperidine ring, and selected from the group consisting of methyl and phenyl;

30 and
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Ris selected from the group consisting of (C,-Cj)cycloalkyl and (C;-
C,))cycloalkenyl, said groups being optionally substituted with up to three
substituents independently selected from the group consisting of halo, hydroxy,

(C,-C.)alky! and (C,-C,)eycloalkyl;

A is attached to the carbon atom of R with which R is attached to the nitrogen atom
of the piperidine ring, and selected from the group consisting of (C,-C,)alkyl,
mono-, di- or tri-halo (C,-C,)alkyl, (C,-Ci)alkenyl, (C,-C,)alkynyl, aryl, and
aromatic or non-aromatic heterocyclic comprising four to six ring atoms wherein
one to two ring atoms are independently selected from heteroatoms, and aryl, or
aromatic or non-aromatic heterocyclic wherein each of said aforementioned
groups is optionally substituted with up to three substituents independently
selected from halo, (C,-C,)alkyl, halo (C,-C,)alkyl, (C,-C,)alkoxy, -CHO, cyano,
(C,-C,)alkyl-CO-, NH,-CO-, NH,-CH,-, amino, (C,-C)alkyl-NH-, di((C,-
C,alkyl)-N-, (C,-C,)alkyl-CO-NH- and (C,-C,)alkyl-NH-CO-; and

Z', 7%, Z* and Z* are independently selected from the group consisting of hydrogen and

halo.

22. A compound according to Claim 21, wherein
R is selected from the group consisting of (C,-C,)cycloalkyl, (C;-C;,)cycloalkenyl,
mono-, di- or tri-halo (C;-C,))cycloalkyl, mono-, di- or tri-halo (C,-

C,,)cycloalkenyl;

A is attached to the carbon atom of R with which R is attached to the nitrogen atom of
the piperidine ring, and selected from the group consisting of (C,-C,)alkyl, (C,-
C,)alkenyl, aryl selected from the group consisting of phenyl and naphthyl, and

aromatic-heterocyclic selected from the group consisting of furyl, thienyl,
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pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,
triazolyl, furazanyl, tetrazolyl, pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, said aryl or aromatic
heterocyclic being optionally substituted with up to three substituents
independently selected from the group consisting of halo, (C,-C,)alkyl, halo (C,-
C,alkyl and (C,-C,)alkoxy; and

Z' and Z* are independently selected from the group consisting of hydrogen and halo;

and Z° and Z* are both hydrogen.

23. A compound according to Claim 22 wherein

Ris (C¢Cioeycloalkyl;

Ais attached to the carbon atom of R with which R is attached to the nitrogen atom
of the piperidine ring, and selected from the group consisting of (C,-C,)alkyl and
(C,-C;)alkenyl, phenyl and naphthyl; and

Z', 7%, Z* and Z* are all hydrogen.

24. A compound according to Claim 23 wherein
Ris (C,-Cy)cycloalkyl;
A is attached to the carbon atom of R with which R is attached to the nitrogen atom of
the piperidine ring, and selected from the group consisting of methyl and phenyl;
and

Z', 7% 7’ and Z* are all hydrogen.



