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Title: AZABICYCLO DERIVATIVES AS MUSCARINIC RECEPR

ANTAGONISTS Abstract:'I'his invention generally relates to %wzﬁggﬁr"ﬂ%“ 2006
Woggeptoszatagonists which are useful, among other uses,for #EFB2103/001367

ment of various diseases of the resplratory, urinary and gasnointestinal

AZYSROY CED BERIVAEVEY SR NTTIERINTC RIECHPTOR RRTAGONISTS

invention relates to derivatives of azabicyclo compounds, including, for
example, 6-substituted azahicyclo[3.1.0] hexanes, and 2,4,6-trisubstituted

derivatives. The inventiopiglE® 'O RIEH IO INWVENGayRical compositions
containing the compounds and the meth- ods of heating the diseases

mediafa IO SIeEalin eI AleE ISP PEIH B FSRINISE RIBGEBIsY thich are

uséRPAURIAZ RRAB 00O B aeed FAARIG AR INSEYERAYR urinary
MUSCARINIC RECEPTOR ANTAGONISTS FIELD OF THE INVENT|ON

ang gasFRIBIRTEAA SHEEmS adiied ShroHeR AR EAIS SRS e RIS gomesisallenthe

indRton EHids A QI NES UFEZbTR NS dbeaBRIal OYRIGS €iseRERDRS 6-
the resEiratory, drinary__and gastrointestinal systems medjated through

sulstiaush arebaosiedssl - Shatfrain thenthddntistheiiied deneatxer qadg.4.6-

tri AARBIENEIOICBRUIREB s WU PHalPaeXa Rl eofrpobitiRti g aining such
azabicgqclo[&l.o hexanes, 2,6- and 4,6-disubstituted derivatives, and
CORIROEN mﬁ@d‘ﬁ%ﬁ%@ﬁ%&%w|fa§dmﬁaﬁ‘rﬂgeaalﬁ@avmwagﬁf6ﬁgom

containing such 10 compounds and methods of treating diseases

mediated through rrus&agi(rl c(r)ece tors. BACKGROUND OF THE
INVENTION MuscaBAtRe PwMWotein Coupled
Recevigiafial GReptaieas onepmees @ftiacfaPihsteirbeasIptioR stip e €SPCRs)
(M1, M2, M3, M4 andédc%) and are 15 activated by the neurotransmitter

arG CRRRAREH AL 2PARLY Rl FrerRtor SRiBmSS AV e MarMiiifiMs brgd At
acfifsldibBY ecanahdicaaEiticat tadhglohalirie MBhaR efeprirakhandderipdietabuted on
cholinergic neu otransmisiion. The egi?}r%al djstributior&}ﬁf these recepto

muRIR pEEanS e TSR ARE FHE Y 4RINTIRBRERINSE e .%’&Peﬂp{‘ml
cheKaepie ndieoiarftbidgdeniSTIRE BdgdnaridiatibutivReirdesd Hasipesr SUBMRRs in the

cereberal cortex and autonomic ganglja,.the M2 20 subtype is present
DT ST R e By N BeRh O
priafgitarMid robiy PR dscosair dsyadberinanityomamaotviidselagindthe M,
alivary glands (Nature, 323, p.411 (1986); Science,.237, p.527 (1987)).
SRR S RN P L CGF BT BA 5 pe hoajos
bradsadil) ahtehd My fibarpeds degiedbvdemitmtB2oR sHid8th@Udg1®¥nd salivary
Eglen et. al., describes 5 biological potenti f modulating
81%%%@3(%%@%3&’0 Ishét%%é &/‘ffffﬁn éﬁ)npo#%?@?t% ease conditions,
suchmseMenaineis Eliseparionain Chinaty UBiORSS,ENURE (LIDNigs well as in
T r(e)fsjc?.;[ rl%cﬁ)l/grg%lg 019,%1 gzee%igs', _Q?pth fOlék(%OOl) by Eglen et. al., describes the

biological potentials of modulating muscarinic receptor subtypes by ligands in different

disease conditions, such as Alzheimer’s Disease, pain, urinary disease condition, chronic
obstructive pulmonary disease, and the like.

A review in J. Med. Chem., 43, p. 4333 (2000), by Felder et. al. describes
therapeutic opportunities for muscarinic receptors in the central nervous system and
elaborates on muscarinic receptor structure and function, pharmacology and their
therapeutic uses.

The pharmacological and medical aspects of the muscarinic class of acetylcholine

agonists and antagonists are presented in a review in Molecules, 6, p. 142 (2001).

CONFIRMATION COPY
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A review in J. Med. Chem., 43, p. 4333 (2000), by Felder et. a£ qJeEEEﬁEER 2006
therapeutic opportunities for muscarinic receptors in the centraPnervous

W@aeefpR3d 30 elaborates on muscarinic receptor structure d{drflBAONSM01367
pharmacology and their therapeutic uses. The pharmacological and

mediggtRanestaloiihg snusnpmismiasT o anesyliehQling2 a80nistea0d) have also
antagonists are presented in a review in Molecules, 6 p. 142 (2001).

susaRImARReTIRS R Cds relopmesiscarhs BRI 06 di{krens B Rseimpes peceptor
suB@Jéﬁ%Q%@@é%ﬁFxﬁi&@ﬁﬁHi@t-ré‘éeP?on@Fldﬁ)Bk Bhakmacological
S

Sciences, 22, p. 215 (2001) have alsg summarized the recent

develyisarpicoreonisioRIG: AMRYSFATE SR MRCARHIS BRI RBeRIS S S as

atFIFRIERAVE UEEA IRV R E8PEvE LA kBRGID BLMiaR MOSERERIE dganiniRIsyEhe
as muscarine and pilocarpine and antagonists such as 5 atropine have

dipROySTY G ARF PRI HP Y RES LS H KE FRRNROHRMIS r dxkings hUHGHA (R ass g specific

fulisrasatytné IRERMIQESHERBMGrSCIRRHYR-RIPIRaYIdauBRakiNe dndifiiautidQuch as
assign specific functjons to the individual rec,e,%tiors._ Althouygh classical

AR RO ERORIe UiRtArs,thatr SHimtead H Bt ih b BPdstL AB R fRD ipfdgence of

batlijeapHttiyaisd esiad duededigiedncidenas rEhheibdpe hphesd\dsidn, dryness of
central adverse effects such as tachycardia, blurred visign, dryness of 10

MR ORS RER BATGBHRe ifa, BB SUERES TS RRIBIGH MG RUBF ey derivatives
ofaspaIlystetiNatpasoplia opine G af detiBradiopied thiapidensabptter

tolerated than parenterally administered options, but most of these ar:
administersd ARUORSHi %&&B%r%%fbﬁﬁ?jﬁﬁté}%} %J%‘r&gﬁl&%&éém}ﬂﬁ?‘fb‘ﬁamrs’ due
toMAURGH $ei6dteEepIvr ARIMIES, rRspiingu §pse TeRiligesitl doafaatRisH Gide-

s thirst, naysea, mydriasis and those associated with the heart such as
ef%tfai}ﬁsbc%tgrﬂ?g Thoatsk W‘?ﬂéﬁf‘} é%?ﬁ% P.S%’r‘fm&%ﬂi Wéﬁ?iégx? %Fa“ such as
ta%@ﬁ@&ig@h@;ﬂﬁ@thﬁflﬂﬁpp@m $2001), de?_cribes thg _pharm?cologr?/

of the lower yrinary tract infections. ough anti-muscari gents suc

s oXHHgHEFHRS RiheEe oo it kiR SR D fserbes the
pHaseuslikshavehbacw etiaaid 6/ thaahin fratnto Kehbhirodelhypesaeiyiyents such
the %Iinical effectiveness obthese 20 aérients as been limited due to the

33 QAR AR AR QNP A OB AT GRAISANA ] MU BB eptors have been
ustolferosing e aensideictliddee Bpnescllyibgties ttilsikaled foav axsb dithisse

(Steers et. al,, in Curr. Opin. Invest. Drugs, 2, 268; Chapple et. al., in
Ss 705 D58 S S SR SR PITH AR AT Gy g wsion and
cdmitiparieiieTelatodinelid 20nbikbe o bognel; Hénabisiddtiedifian oxybutynin.
1996)). 25 There remains a need for deyelopment of new hig elective, .
(SIS MG IR THEH Tt RETEREL &b RS 33
Steseiding. taclgicand Padixwic dtveige, effeGitlenwatteret al., pp 1220-1325, St. Louis,
MO; Mosby. 3" edition (1996)).

There remains a need for development of new highly selective muscarinic
antagonists which can interact with distinct subtypes, thus avoiding the occurrence of
adverse effects.

Compounds having antagonistic activity against muscarinic receptors have been
described in Japanese patent application Laid Open Number 92921/1994 and
135958/1994; WO 93/16048; U.S. Patent No. 3,176,019; GB 940,540; EP 0325 571; WO
98/29402; EP 0801067; EP 0388054; WO 9109013; U.S. Patent No. 5,281,601. Also,
U.S. Patent Nos. 6,174,900, 6,130,232 and 5,948,792; WO 97/45414 are related to
1,4-disubstituted piperidine derivatives; WO 98/05641 describes fluorinated,
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Compounds having antagonistic activity against muscarinic re
have been described in Japanese patent application Laid Opgg%érggleBrER 2006
W@2eR100382 and 30 135958/1994; WO 93/16048; U.S. PatenPNB1B2003/001367
3,176,019; GB 940,540; EP 0325 571; WO 98/29402; EP 0801067; EP
1,938802tindiEHIRLI S vrativaientdNe: 2 (A% 6Rd widsss/3395 3 Raldtier
Nos. 6,174,900, 6,130,232 and 5,948,792; WO 97/45414 are related to
referenges PSS piperidine derivatives; WO 98/05641 describes
fluorinatgshrir G, DG EdWBRE R420060 8 @ 804 @¥3erbes cyclohexylmethyl
.PCT/IB2003/001367 . 1,4-disubstitued piperidine derivatives; WO, . . .
piperidiyl srphariptpisaaacAeryibies ararantibe Y nfBiaqniat diseiminating
agMfsl th\eiker AkePro?8Abi3PE), describes cyclohexylmethyl piperidinyl
triphenylpropioamide derivatives as selective M3 antagonist discriminating
5 against the other receptor subtypes. SUMMARY OF THE INVENTION

In one aspect, azabicg¢ivMARYVOE THEINYENTaONNpPle, 6-substituted
azabicyclo[3.1.0]hexanes, 2,6- and 4,6-disubstituted derithives, and

2 4,60 R ARERE 2R GO RIER RS Pt ORIl Ri OTdthshiyted

azath@%wcls[is.tjp‘. @yh&iar@'?mﬁ uﬁefm,ba&iﬁﬂf?ianédﬁi%ﬁbtﬁ/ébﬂﬁ:m eh;njs-aﬁsubstituted
prophylactic agents for the treatment of various diseases of t
deriaiivef Are RRLRPd AY f@&&?&%&ﬁ%@%&ﬁ@ﬁ%&%?&aﬁs@eful as safe

andreffessas i apyntioasi pigisyabticoapaas fislsthid tenaoiiar aspetbus diseases of
pharmaceutical comﬁgsitions contaigring such compouno%ﬁljre 15

e PRI RN SRSEPIASR Ral FETE Mk I RO AL TS Tor

syaeedeinsehdhfesnipeutieatment of various diseases of the respiratory,
urinary and gastrointestinal systems. The enantiomers, diasteyeomers

N-ox IR ARBRS e AFEIATRHASH COPORi R SAIALRG Spigh compounds are
providenssgsttieatithceegiabe solviatescatipiess eodinamndwiash\sh 88 useful for

metabolites having the same type of activity are also provided, as well as
R A S DRI DTy BB O SO hRmal < stems
metahéiemrtivanio deisciasiars dmaikled\polyaiesphs) phersusichlpies
or rmagceutically acceptable salts thereof,.in combjnation with a
oo AR oL A B S A AGE NP RS ARG S Ralses well as
médMbelirspaciagibametypebiadtic geserapiopruhiidd, fadlowl, Anthifnpaidutical
will be. 25 apparent from the descriptjon or may be learnt by the practice
CORRRAR G TP LR, 0, GBS Ui Aot JApER s, AP YA st comers,
Nexides udgrharyhg $bR sigsiotRardh dcatifie iyl attépfable salts thereof, in

combination with a pharmaceutically acceptable carrier and optionally included

excipients.

Other aspects will be set forth in the description which follows, and in part will be
apparent from the description or may be learnt by the practice of the invention.

In accordance with one aspect, there are provided compounds having the structure

of Formula I:

H Ry
Ry ‘<
N+w—c—x—v—z—0—< NH
Lo —<
H Re

Formulal
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Rt 30 I Art W -i -X-Y-Z- NH IRZ R5 Formula | 3 28 DECEMB Q{MB R 2006
WO 2004/01625 2 PCTI113211113111111367 and their pharmaceutically

WQzeENeIE2 salts, pharmaceutically acceptable solvates, este®T/IB2003/001367
enantiomers, diastereomers, N-oxides, polymorphs, metabolites, wherein

anfHERTSIRARISRIRM PIR JrisIeask ipRaRANIRA A Y AR AKB Sl vates, esters,

selected from the group consisting of oxygen, sulphur and nitrogen

engpsioers ediasieEr oMt E QIO 158 Y  inaplitetelhsrdtnstituted

by 0%%{5%%&%@%@ iRdaneRdentbnaolasted Femrdomshalertcted from
(C1-C4), lower perhalo alkyl (C1-C4), cyano, hydroxy, nitro, lower alkoxy

theeoum soRsistin @k fIIyes 1 38dyiFRETB ARSI ARG ORDEiRerikyines
m4$ be GABEHANAPHR B ARMEP ATAC Y kHRENNIBYWRT Y IHEehGrfilcat yidlbcted

amino carbonyl; R1 represents a hydrolgen, hydroxy, hydroxy methyl

fromgetieralicot rstmstRitePrbaladtie  Afkoky) & 8RR Y.
al IOy, -CIOTHWRor P SriLa Bk JOIN®), R baRsARABESAHINN, N3wer alkyl (C)-

cyc oalkfll ring, a C3-C7 cyclo alkenyl ring, an aryl, heterocyclic or a

C) M hATRIRG AR B et R Lawisilebie bih 2T Gipine carbonyl;
consiRlifg REMIaY EUAVAMISIRERG:a oM i eibinhedaspanthbstituted

heterocyclic or a cycloalky| ring may be unsubstituted or substituted by

i I kAKYe BRI A RO RS AT SetBlAE K BIATENRATM R HIC);

(C1-@)efreenreiialo @iy} (Sdidaylayagna dyarepdiliesd9Waig, an aryl,
alkoxycarbon)él, halogen, lower alkoxy éCl-C4), lower perhalgp alkoxy

heferopyp)i QiR BSIRIAFY dMmBA YR WG 2RSIETe 2temy flecisd Sma ZoMho
co?@f&tﬁ@’bfﬁfxb*g@iﬁ@ﬂ?ﬂ%&'aﬁ@h%}g&ﬁ 2BV RO er GRIRAEIar, m%@uﬁl i cora
CHI)P, wherein p represents 0 to 1; 20 X represents an oxygen, sulphur,
cystpally L ins iRy b ERsr HEpA eSS A prsi pcles Sekshinents
inﬂ@?éﬁi&léﬁlﬂz etz @ (%lvb%)@lwm@icﬁ,ade@fwmmmﬁwl gePO)), c(})/ano,
methyl an represents 0 to 4; Z represents oxygen, ur, or NRIO,
hxm%%iﬁ1ﬁ?@?&ﬁf@éﬁ%@{%&&ﬁ%@ﬁ%wgg%%ﬁ;y@?é%}ésmgr(mb
alkee (e, Japiassitaedarting NR3weharsin(8s Cgpsesenibatrino HnGhd,

alkyl, C1-6 alkenyl, C1-6 alkaxy) or CH2CHR9 (wherein R9 represents H,
Y yl, or NﬁOWCIy alkyl (C-Cy) gr) —aryl amcl:no carbonyl; P

cagbh

W represents (CH;),, wherein p represents O to 1;

X represents an oxygen, sulphur, -NR or no atom, wherein R represents hydrogen
or (C;-¢) alkyl, (

Y represents CHRsCO or (CH;)q wherein Rs represents hydrogen or methyl and q
represents 0 to 4;

Z represents oxygen, sulphur, or NR;o, wherein R represents hydrogen, or C;.¢
alkyl;

Q represents (CH,), (wherein n represents 0 to 4), CHR;g (wherein Rg represents
H, OH, C,, alkyl, C;-¢ alkenyl, C,-¢ alkoxy) or CH,CHRy (wherein Ry represents H, OH,
lower alkyl (C,-C,) or lower alkoxy (C;-C,)); and

Rg and R; are independently selected from H, CH;, COOH, CONH,, NH,, and
CH,NH,.

In accordance with a second aspect, there are provided compounds having the
structure of Formula II (Formula I, when Rg and R; = H) and their pharmaceutically

acceptable salts, pharmaceutically acceptable solvates, esters, enantiomers, diastereomers,
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35

lower alkyl (C1-C4) or lower alkoxy (C1-C4)); and R6 and R7

independently selected from H, CH3, COOH, CON1712i NHz,géer?(E%WBER 2006
WEHENIE2Sh accordance with a second aspect, there are proWwig&dB2003/001367

compounds having the structure of Formula Il (Formula I, when R6 and
NB¥ideh] pangiibphs) damasaiicalvhacsepialg, FliwpharmazaHicaliye as

acceptable solvates, esters, enantiomers, diastereomers, 4 28
defpCERIBERYH06 WO 2004/005252 PCT/IB2093/001367 N-oxides,

polymorphs, or metabolites, wherein Ar, Ri, R2, W, X, Y, Z and Q are as

defined for Formulgl. H R, 5 Ar W-1-X-Y-Z-Q 'I—RZ‘IO‘IEUP{QuIa II'In
accordance wa ' ~there zre dgd compounds kRving the
structure of Formuja 111 (fFormula | wherein Ws re p =0, Xis

no atom and Y 1578 (CHZ2)q where q = 0, R6 = El, R7 = H) and their
pharmaceutically acceptable salts, pharmaceuti(!'élly acceptable solvates,
esters, enantiomers, diastereomers, N-oxides, polymorphs, or
metabolites, wherein Ar, R1, R2, faﬁﬂu@ &e as defined for Formula 1. H
R, Ar C-Z-Q'.... NH 20 +11 R2 O Formula Ill In accordance with a fourth
aspect, there are provided compounds having the 25 structure of Formula
IV (FBranserdanpe reih windrdeaspeg Wisssass provided compamngsdaying the

stifetifa G MRt TIP (RPrmulh Rvharéin BRis (@) pndr&ieis Rhersoaceyititdand Y

_ acceptable salts, pharmaceutically acceptable solvates, esters,
is WS, @iraSidteorheR; N S15ibRIERgRaI L sBRiake salts,
ph‘é&!{i&%@éﬁtﬁ&l@]acgeﬁﬁ@1@s€f€a@e§,%f8?§,defﬁhti:o%%{|ﬁibﬁ%éﬁ%ﬂs,tﬁlﬂyx%@eﬁ

polymorphs, or metabolites, wherein Ar, Ry, Ry, Z and Q are as defined for Formula I.

R
Ar"—C—z—Ql e
Ry

|
0

Formula III

In accordance with a fourth aspect, there are provided compounds having the
structure of Formula IV (Formula I wherein W is (CH;)p where p =0, X is no atom and Y
is (CHy)q where q=0,R¢=H,R;=H, R, = _4]r ) and their pharmaceutically
acceptable salts, pharmaceutically acceptable solvates, esters, enantiomers, diastereomers,
N-oxides, polymorphs, or metabolites, wherein Ar, Ry, Z and Q are as defined for

FormulaIand ris 1 to 4.

R4

Ar ﬁ—z—olnn
o

Ir

Formula IV
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Arj_Z-Q1l-,.NH11<C O35]rH FormulaTV5 28 DECEME %ER 2006

WO 2004/005252 PCT/IB2003/001367 In accordance with a fifth-aspec
Warspd/eiE2 P ovided compounds having the structure of Form#eNIB2003/001367

(Formula 1 wherein W is (CH2)p where p =0, X isho atom and Y is

(CH2)g sbereaficOwRR FfithRdpect] ,tIEé?e-are%ri:ﬁ/i%éﬂr@éfmpﬁﬁﬁﬂQm@ the

and s their pharmaceutlcplly acceptable salts %Rarmaceutlca

S e BB S RUTERLE & AR e TARVBBTRS, dubfipssatom and Y

is POMMQkPhrcQ=D g BOHER, WiBRINSZ @0 aRg i¥18/87%¢, Az tefiedioand
Formulal, s re resentsl o H 10 -~Q NHsQO js H Formula V_15 In

thejr S H BGEP 86?“&1@?@7%?8%?@ YAEHRtissPatssmesters,
er@htiyRphY dxis@tanasiNalai e PIRabepREC RenbaBd RteiS’RASEeR! Z and Q are

disorder o gf atory, yrinary and gastrgintestinal systems, wherein
thisemeas, 8}%}68[ z%%r W&Yﬁﬁea&@&ﬁ‘m@&éﬁ uscarinic receptors. The

method includes administration of at least one compound having the

structure of Formula I. 20 In accordance with a seventh aspect, there is

provided a method for treatment or prophylaxis gf an animal or a human

suffering from a disease or disgfder associated with-muyscarinic receptors,

treatment or 25 prophylaxis animal or a hL|.qnan suffering from a
disease or disorder of the resSp Etory system such as bronchial asthma,
chronic obstructive pulmonary disorders (COPD), pulmonary fibrosis, and
the like; urinary system which inducerswéi Yirinary disorders as urinary

'nCOWS?dARX\ée\R/Hﬂ gas[ix %gf)g'éf gé?{i? \ékf%?d%é £ e for treatment or

gastromtestlnal system SUC as irritabl syndrome, obesity
prapbdasts af dednynshwintbeieal suffesnkenfrein wdtsmnmo@mhdasof the

reﬂﬁﬁﬁﬂpﬁ%%&Vaﬂ%@%@im&%ﬁ?ﬁﬁﬂs, wherein the disease or disorder is

mediated through muscarinic receptors. The method includes administration of at least
one compound having the structure of Formula I.

In accordance with a seventh aspect, there is provided a method for treatment or
prophylaxis of an animal or a human suffering from a disease or disorder associated with
muscarinic receptors, comprising administering to a patient in need thereof, an effective
amount of a muscarinic receptor antagonist compound as described above.

In accordance with an eighth aspect, there is provided a method for treatment or
prophylaxis of an animal or a human suffering from a disease or disorder of the
respiratory system such as bronchial asthma, chronic obstructive pulmonary disorders
(COPD), pulmonary fibrosis, and the like; urinary system which induce such urinary
disorders as urinary incontinence, lower urinary tract symptoms (LUTS), etc.; and
gastrointestinal system such as irritable bowel syndrome, obesity, diabetes and
gastrointestinal hyperkinesis with compounds as described above, wherein the disease or
disorder is associated with muscarinic receptors.

In accordance with a ninth aspect, there are provided processes for preparing the

compounds as described above.
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disorder is associated with muscarinic receptors. In accordan%% B/EBE%
ninth aspect, there are provided processes for preparing the compoun

WQ@god&aerased above. 6 28 DECEMBER 2006 WO 2004/0052BET/1B2003/001367
PCT/IB2003/001367 The compounds described herein exhibit significant
poterme iEbiRpAmat hetribedividveine AatatNRRE i PotEHR ySLHAE of their
hinding and functional assays and in vivo. experiments using

acHNU¥ AR SRS AR IY I K BIRTSBINR dngline RIS UBERRNALERREYR Y & vive

exp@ith Rt ediily WivibsBRmR Otk 80 MRe Uklp AIsdR RN Ve SoaHRISctive in vitro
receptor antagonists 5 with high affinity towards M3 receptors. Therefore, .
WHRAFRSCRLYYA ésmf)Bﬁivﬁ’mm%dwwms%&mmm%@%@gggocwSts

wiliSRIgleisiassoewiads WD redpeRENTTHECRRE) isharmabeauiele dolipaaRitag for the
the compounds_can be administered orally or, parenterally. DETAILED
PORSERIE RTINS Aot ARV BSRPATRE RSt POTRYSsREn fageptors are

prbei®ia. maydaetivic phs iy snedbeds bepbaRiiedddyotary follpuriigerally.
reaction sequences: Scheme | HR7 R, Art W-C-OH + H-X-Y-Z-Q N<L -P
15 1R2 O FI Rs 11 Formula-VII Condensing agent Formula VI H R7 20 R,
Ar+ W -C-X-YBERAM EIRDES ERIPPION OIS DOpENGIBN H R7

IR, Ar] W -C-X-Y-Z-Q N-H R2 R6
The compounds pQresenteg l?ere%n may be prepared by methods represented by the

ER 2006
S

following reaction sequences:

Scheme I

= R7
R, :—k
Ar——W—C—OH * ”_X"Y_Z_Q‘< o
l I —
R, o :
A Rs
F la-Vil i
ormula Condensing agent Formula VI
'; Rr
R __K
S e (D
R, 0 —<
A R
Formula - VIl
Deprotection
'; Rr
R, :
Ar._~_.w—ﬁ—x—Y—Z—Q‘< N—H
R, 0 ——<
A R

Formula -1
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Formula - | 7 28 DECEMBER 2006 WO 2004/005252

PCT/IB2003/001367 The compounds of Formula | may be prezpsalrJE&Ef'gPER 2006
W@HPIS2PY the reaction sequence as shown in Scheme |. THEI/IB2003/001367

preparation comprises reacting a compound of Formula VII with a

COmMPHSAHERATR M8 BN bEGREPIRASTER B Ple2t}AlRd Peition

ring having 1-2 hetero atoms (such as 5 oxygen, sulphur or nitrogen
SCQUSRES)2 AN HE SRIBE he tERE RFF PATIYSTHEBE SEhEGR6 g fekpBipound of

Forhiiitvied il 208 dlrResrbsiierys ivderandently selected from
lower alkyl (C] -CA lower perhalo alkyl (C1-C4), cyano, hydroxy, nitro,

lowePARGRGSEBES amyrydek? BeidamsyAmBprineday hfelaomedusthito,

oxelvaniaHar diifedd @ afivk) 2VHBR MUY GRIRAENaSH NnloWRA Al
C1-C4) or -aryl amino carbon¥l; 10 R1 represents a hydrogen, hydroxy,
unsybiHieh af AL Lath e ansr e fRiRs st ﬁgﬂleammé?%%@?lbféﬂ% B

loWalogrey (e gciiasner saiRilBaRyPIOINE ANElRRINS)didRy antrsabkeAlKbxy (C)-
C3-C7 cycloalkyl ring, a C3-C7 cyclo alkenyl ring, an aryl, heterocyclic or

Cad PR RENAME KRG 1t pms bRy s -aming, Nl oneflaiAC1-Ca) or -aryl
anMAS AR CRb Y, AKMWIRGINAY O C)Bhat R &5 sabstlted by
one to three 15 substituents independently selected from Jower al

kyl )
(CI-C) TTBUFES S AHAETRRS)- R ATesy, heglis) My ley uRRHU e unsubstituted
anAE)IRBKIOBMbAABIVR HAWEMAKSXNK6rInE; Ehilive! bRekialoaatkdine);

(Ci-C4), unsubstituted amino, N-lower alkyl (C1-C4) or. -aryl amino, amino
carbSHYERSPRRISWEYkikyr e XA AR YurEah(rt Car BEIAANE s aryl,

heterbR)ilioNdrer aicpoR P eBRBaAHS Lic’D heteep 6 RIIS IR Ny BetbrsAth U,
-NR or no atom, e;lg(rein,R represents hydrogen or (C1-6) alkyl; Y

heferaReliner &S BriBsBR RhBRsHRI R el s SURRL e dyedng fo three

subetiyhRdddpEaaEasignsl & el 4rohr &R 1Kl ORYIR)), RIHRPPERAINRRR, (Ci-Cy),
wherein RIO represents hydrogen, Cl_6or 25 alkyl; Q represeni@ lowgr
Ldn r

CYAROMPY LGN nBIETH 19 Pep AR BnT, kefosenimeremsy pr

pelloGikdkyaRYICHI-tnsthanyktéd lnBiatk b we AT R WBEraty 1 Rfhino,
represents H, OH, lower @%CI-C4) or lower, alkoxy (C1-C4)); R6 and

AR GAARYNL Oh QkIRK/ LA o o -BI52RBet RBKH2, NH2, and
30 CH2pdbiscainel BB pnwieiagingasers ®toaan amino group, for

exan}E)lr%’ppeesrelrzlysl an E)-xbyugtglll?)s%lp %5?91{]% §io %%('nn, wherein R represents hydrogen

or (Cy-¢) alkyl;

Y represents CHRsCO or (CH;)q wherein Rs represents hydrogen or methyl and q
represents O to 4; |

Z represents oxygen, sulphur, or NR,o, wherein R, represents hydrogen, C;_¢ or
alkyl;

Q represents -(CHa)n- (wherein n represents 0 to 4), CHRg (wherein Rg represents
H, OH, Ci., alkyl, C-¢ alkenyl, C;-¢ alkoxy) or CH,CHRg (wherein Ry represents H, OH,
lower alkyl (C;-Cy) or lower alkoxy (C;-Cy)); -

R¢ and Ry are independently selected from H, CH;, COOH, CONH,, NH;, and
CH,NH;; and

P is any protecting group for an amino group, for example, benzyl or t-butyloxy
carbonyl groups.

The reaction between a compound of Formula VII and a compound of Formula VI

can take place in the presence of a condensing agent (for example, 1-(3-
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The reaction between a compound of Formula VIl and a compg
MBER 2006
Formula VI can take place in the presence of a condensing agent &
WeeHPNs232-(3 8 28 DECEMBER 2006 WO 2004/005252  PCT/1B2003/001367
PCT/IB2003/001367 dimethylaminopropyl)-3-ethyl carbodiimide

dlﬂte&tpraﬁt@tﬁtqﬂdﬁ@@ahﬁ %ﬂmﬁ&slﬂy&m&m@qeﬂ@r& (CBE{AxabIB clo
solvent (such as N Slmethylformamlde dimethyl [Lf}y X|de toluene, or

[5 4 fnBdeq- tarnp SREYs ai GHYIHSB s P bNsdms iy Hormamideyive a
dlﬂfﬁfgﬂﬁaﬁ&?ﬂégmm@h@f&@mﬂa, it Heﬁb&i’ﬁt@fwfﬁﬁrgﬁ%cﬂ@ﬁllﬂb%'t% B to about
resence, of a deprotecting a r exa ium on carbon,
L B oA TR S B e B S AP S RrerE g e
préscnatie araephateofingthgdinl(foevedmprofpsadiimcaieaitidr, @ifluoroacetic acid
an om about 10 to, about.50C n rot cted
D B o R EHIc] Theth &SRB o T o R B Bhanol
tet@@lliyiﬁ*ﬁﬁli’@@g%ﬁé&rﬁtﬁlecﬁmrgp@w@ﬁremdﬂ@mgtﬁﬁﬁﬂ@aﬁeIKDStQStCUMQﬂSi;)PC)
.catalysts, tem atures e entioned, it is to be understood that
gl‘é‘fﬁ@%ﬂi‘&?é‘geﬁg c’fgﬁgtﬁﬂ“ég%@ﬁ }g%eﬁting groups, deprotecting agents,
solvemt&w:atai;esssheempamwa&@m adevyrRdadéeseesighad, iprthecﬁttg groups,
e used. Simijlarly, the reaction temperature and duratlonénlt /| to be

deBEﬁ té’&ge?ﬁéltﬁhﬁ VS5 AR (RERTLALTESs Sl 3 BAGRIBRE

urﬂ@fﬁmldnﬂst Eﬂhéﬁb&f&gdd&)ﬁﬁﬁelﬁgﬁg&ﬂ% Ipilelr@tﬁlligrgiw&ﬁssd@ot&tmg agents,
lubili m nd in m al I t n

S0 e A b B T SR AT O o e

Slmlme}bt(ha\taﬂalixbiﬂyeﬁfﬁhettﬁemmbdmdmﬁmmrﬂead}ﬁaadhaﬁt&mg:tudbe desired

pharmacologically acceptable salts such as inorganic acid salts (for
9 mple hydrochloride, hydrobromide, sulphate, nitrate and 20

phosShaib)e saianittias o splds{izrrepastpie d dcelid & danidtal ey aitpiepared so as
¢ T% Faleate t(r)40unesul hon e an et ane ul%]onate Wheg to b
© SRS S R AT, A EE G HECHS M, ‘Ja §t UAIONT &5 WiAl as to be
cobeppiibewi tin thediny dosigenfartialiatons aﬂdazhlmewdicsattttf@b'emmmhty of the
sodiu aSSI |CI agne and the l|k . Thes Its ma
i it ASARIAR GAtch =
Incugate laxateml@&famam]ﬂémg@achmnﬁe;gamobamddet biphate anitritalaied
ent, Particular. t]pgonds are hown ere:
|cyc (%

2R,2S9) (I
PR SR i ST oY S e e g meleate
toltyﬁi@sp&pﬁyhﬁt@hlﬁhyieﬁbﬁtmlﬂbo@ﬁm)] pW]md dérli&fy]Z@):ups are included in the
-[3= icyclo met dro 2 30
P LRI HRER LSRR SS0h o A (L SPBaNA . et
sah,@or, 6@%%%@@%@@@(%@%%@@% lilkiﬂ)f 051%?26 salts

may be prepared by various techniques, such as treating the compound with an equivalent
amount of inorganic or organic, acid or base in a suitable solvent.

Particular compounds are shown here:
(2R,2S) (1at,50,601)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl1]-2-hydroxy-2-
cyclopentyl-2-phenyl acetamide (Compound 1);
(2R,25) (1a,50.,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cyclopentyl-2-phenyl acetamide hydrochloride salt (Compound 2);

(2R)-(1a,50,601)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-y1]-2-hydroxy-2-
cyclopentyl 2-phenyl acetamide (Compound 3);

(2R)-(1a,50,6a1)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl1]-2-hydroxy-2-
cyclopentyl 2-phenyl acetamide hydrochloride salt (Compound 4);
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cyclopentyl 2-phenyl acetamide (Compound 3); (2R)-(1 (x, 5

a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2- hydro>2<?/ ECEMBER 2006
W@ oo 2-phenyl acetamide hydrochloride salt (CompountCAYIBReE/001367

DECEMBER 2006 WO 2004/005252 PCT/IB2003/001367 (2S)-(1

(289 %ﬁﬁ?& 1@%@*&% NENY @ri@@ﬂﬁﬁ%ﬁ&@&’l 1)(% DYHOKy2-

cyEllRs d5); (2 S)
a,5a,6 3 azablcyclo[3 .0 hexyl -6- amlnometh ]-2- hydroxy 2-
(28 Ib‘péﬁ% yraievsipid h%bﬁhﬁ)(?ﬁ@lgaﬂl bofrdrgiraxyar,

cyg Pentyl 2- phenyl acetamlde hydrochloride salt (Compound
(2@3@ bey; 8»&[8 Zﬁt[flé%%%ﬂcm{ﬁxi ﬁeﬁmgmﬁibﬂibﬂﬂ@#meimgxy -2-

&é@gfénly V\F% wMidsdpemacynd 7); (2R, 29)
3-azabicyclo[3.1.0]hexyl-6- aminometh yl)- I] -2-hydroxy-2-
agh@ﬁé%%)éﬂ;ﬁa%}%}ﬁwa@ktbmaw&&mw B-y1]-2- hydroxy 2-

CYS lehephl- M&Bﬁ@%‘ﬁel @H@R?W(g}mnomethyl) -yl]-2-hydroxy-2- 10
(2RYSPLtY T e £apNge1é B)(4&fhoAR}thyl)-yl]-2-hydroxy-2-
cy@ M@ﬂﬂeﬁ% h?b{f%i@[@c% (j mlnomethyl) yI] 2 hydroxy 2-
c yclobutyl-2-phenyl acetamide tartarate salt Compound 10); (2R
AN mﬁam@e gl meﬁ,a@qmsz-
CYS O&i\dl%w%e}?@raﬂéﬁwdﬁ afidrateattinifdeniednpdvd 11); 15 (2R, 2S)
(2(1()«5% Sa)sbyIR-prabityelRid 3. @]@ﬂeexlyﬁf( ARG X2 yhexy-2-(3;:3-
G ISFOCYaI R 2R AeReRARIC ApERRNG: 12), (O, 25) (1
(Z&dSa 6a)-N-[3- azablcy o[3.1. O]hexyl -6- (amlnomethyl) I] 2 h droxy 2-(3,3

&gé FxAlaEb hfhsay rﬁgg Bydroxy-2-(3-
flyqroeycloneiiyr 4 HB@&BT@T‘@&&Q)‘)W?&HH ethyl)- yI] 2 hydroxy 2-(3,
(2R; 20)4iflk S 6usBnenARAHBRIY IECRIGICE (BHAGHR EH (FRNBgMELy-2-(3,3-

difidor 3%18}§}1tyl) 2-phenyl acetamide (Compound 13);

la,5a,6a)-N- [3 aza |cyclo[3 1. O]hexyl -6- (ammometh )-yl]-2-hydroxy-2,2-
2 q}g 3 amlnomet y1)- yl?(Z -hydroxy-2-(3,3-

dlﬂb?@&ﬁé‘?ﬂﬂ“fﬁ%%ﬂ?&%kﬂ@?@}ﬂ@%ﬁﬂ A ARPRREDA- P by droxy-2,2-
CHpI®Nlasatsn)te [(Campieydd[36)09ekdR6 2@hinomethyl)-yl]-2-hydroxy-2,2-

dlﬂﬁ;@ﬁ;q Qosiate-[cazalyeiel9hy; 1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cIohexyI -2- phen I acetam|de Com ound 17) and (2R, 2S)

(@ é%h(égg %B E’E %éﬂ eméfﬁwéoewﬂaﬂéﬁé}ﬂzlﬁ%%xf 2-
diphehulRgrBpifen(f SRBRHLEYE ompound 18). 10 28 DECEMBER 2006

(2R, 2S) (1a,50.,601)-N-[3- azablcyclo[3 1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy- 2
cyclohexyl-2-phenyl acetamide (Compound 17) and

(2R, 2S) (1a,5a,6a)-N-[3-azabicyclo[3.1.0]hex-6-yl methyl)-2-cyclopentyl-2-hydroxy-
N-methyl-2-phenyl acetamide (Compound 18).

10



WO 2004/005252 PCT/IB2003/001367 Table | H R, Ar -Z-O".

FI Formula Ill (Formula I, wherein W=(CH2)p where p=0, X isz%lég (;EarﬁBSER 2006
WRRAHMEFZTSRI2)q, where q=0, R6=R7=H) Compound No. Ar RRQ2IB2093/01367

(2R,2S) -C6H5 -OH cyclopentyl NH- -CH2- 2. (HC1 salt) -C6H5 -OH

cyclopentyl NH- -CH2- (2R,2S) 3. (#B1cG6HS -OH cyclopentyl NH- -CH2-

4. (HC1 salt) -C6H5 -OH cyclopentyl NH- -CH2- (2R) 5. (2S) -C6H5 -OH

cyclopentyl NH- -CH2- 6. (HCI salt) -C6H5 -OH cyglopentyl NH- -CH2-

(2S) 7. -C6H5 -OCH3 cyclopergyl NH- -CH2- (2R, \:C6H5 -OH

cycloheptyl NH- -CH2- (2R, 2S) 9. -C6H5 -OH ¢

2S) 10. -C6H5 -OH cyclobfity -ﬁcﬂz-—@zg

2004/005252 PCT/IB2003/0018670

A

Formula IIT
(Formula I, wherein W=(CH;)p where p=0, X is no atom and
Y=(CH,)q, where q=0, Re=R;=H)

Compound No. Ar Ry R, Z Q
1.
(2R,25) -CeHss -OH cyclopentyl NH- -CH,-
2.
(HCl salt) -CsH3s -OH cyclopentyl NH- -CH,-
(2R,25)
3.
(2R) -CeHs -OH cyclopentyl NH- -CH,-
4.
(HCl salt) -CeHs -OH cyclopentyl NH- -CH;-
(2R)
5.
(25) -CeH; -OH cyclopentyl NH- -CH,-
6.
(HCl salt) -CeHs -OH cyclopentyl NH- -CH;-
(25)
7. -CeHss -OCH; cyclopentyl NH- -CH,-
(2R, 2S)
8. -CeHs -OH cycloheptyl NH- -CH,-
(2R, 2S)
9. -CeHs -OH cyclobutyl NH- -CH;-
(2R, 2S)
10. -CgHs -OH cyclobutyl NH- -CH,-

11



Compound No. ArR1R2 Z Q (2R, 2S) Tartarate salt 11. -C6Ii|g
3,3-difluoro NH- -CH2- (2R) cyclopentyl 12. -C6H5 -OH 3-fluoro

I?\%g‘EMBER 2006

WOeH2/RS2S) cyclopentyl 13. -C6H5 -OH 3,3-difluoro NH- -4/ 18280328} 367
cyclopentyl 14. -C6H5 -OH 3,3-difluoro NH- -CH2- (2R, 2S) cyclopentyl

Comp A NG, S{T 15. A6H5 -QH phgnyl O-CHZ- (f, ZS) 1. -CpH5-PH
phenyl NH-|-CH2- (2R, 2S) 17 -C6H5|-OH cyclohexyl NH- -CH2- (PR, 235)
: 1OH cyclopenty| -N- - - : . p-F- :
(2R.29)6H5 {OH cycl N-CH3 -CH2- (2R, 2S) 19. g-F-C6H4 F
Tartirfbleal{H-[-CH(OH)- 20. 0-Cl p-F- -NH2 1-cyclohexenyl -0- -CH(QH)-
C6H3 21. 3tpyrrolyl -Cl p-GH3-C6H4 -O- - CH(CH3)- 22| 3-pyridyl CH2
(®H) Cyclobtfeed- -CH(OHPHS. 3-furyd-Fdidepm N(CHINEEH2CHL 4,
J(Cjﬁsiolyl -C] Cyclohexyl -St -CH2- 25. 3'&?8%@58‘)" -F -C6H5 -NH-
-CH(OH)- 26. 3-isoxazolyl N(CH3)2 o-Cl p-F-C6H3 -0- -CH2CH?2 12 28
DRCEMBER-€6d6 WO 200405252 p&fMB2003/00136NBecaugecH:-
dﬁe'gsﬁaluable pharmacological propert ea,ctlla? pounds described
herein may|be administereld to an animal for treatment orally, or by a
pb¥enteral fotetlsThe pharm@Ekutical cédpblites des¢ildd hereirCdan
(ﬁg Eggduced and administered in cyclopentyl
14. -C¢Hs -OH 3,3-difluoro NH- -CH,-
(2R, 2S5) cyclopentyl
Tartarate salt
15. -C¢Hs -OH phenyl 0] -CH,;-
(2R,2S) |
16. -C¢Hs -OH phenyl NH- -CH,-
(2R, 2S)
17. -CeHss -OH cyclohexyl NH- -CH,-
(2R, 2S)
18. -CeHss -OH cyclopentyl -N-CH; | -CH;-
(2R, 2S)
19. p-F-C6H4 -F -C6H5 NH- -CH(OH)-
20. 0-Cl-p-F- -NH;, 1-cyclohexenyl | -O- -CH(OH)-
CeHj3
21. 3-pyrrolyl -Cl p-CH3-CeHy -O- -
CH(CH3)-
22, 3-pyridyl CH; (OH) | Cyclobutyl -0O- -CH(OH)-
23. 3-furyl -F -CgHs N(CH3) | -CH,CH,-
24. 1-indolyl -Cl Cyclohexyl -S- -CH,-
25. 3-isothiazolyl | -F -CsHs -NH- -CH(OH)-
26. 3-isoxazolyl | N(CHs), 0-Cl-p-F-C¢Hj; -O- -CH,CH,-

1

2
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dosage units, ea(_:h unit containing a certain amount of at Ieas%gB%CEMBER 2006
compound described 5 herein and/or at least one physiologically

W ReEneIE2 addition salt thereof. The dosage may be varied 8¢dy1B2003/001367
extremely wide limits as the compounds are effective at low dosage

levelganifhselathrrly Uﬁﬁa@ié@ﬂﬁ%cm@ﬁﬁqm@gadﬁam& berAskninisReibed

in the low micromolar concentration, which Is therai)eutically effective,

hezeia ey ssadjuimsioree (oreaindl Lar teatment grallinenhxamersnissalgute.

THelgrataf kv ife) RatigYsifionk iR Comute das Biind Rt RRfnistered in

produced and formulated as their enantiomers, diastereomers, N-Oxides,

dosagrHBHSheadlb it cOniAMDR A SeaER ARQHRL oL 2t heat) anesemaeypd dessribed
he@iakalitestexinerib sHaMR Bieg1 P hesdptiyl Humimaceiltigfeof. The dosage

compositions comprising the molecules of Formulae I, 11, 1ll, IV and V or
mayche Kafiesko vaR SR M S B A dhe RIBaYBds pEtyiiBTAKE 2 itvatiosage
leﬁilﬁhﬁdmﬁt% il?eﬁlyeléf &ﬁéiﬁﬁi@%@@&ﬁﬁbﬁf@@fnﬁyw?béﬂ%ﬁ%wm the low
pharmaceutically acceptable carrier and qptiopally included excipient can
mgﬂw&éabF&&&%@%@@&ﬁﬁ%&ha%@ama@m&%&ﬁswﬁo@a%hﬁéméaﬁ fapy be
in€x6aRaRIgs gadirbe Wy epdiechiromutheiaRpeapliiteatstihasididntanalogy to

specific examples provided below. The_ preparatign of such acetic acids is
knowhPfoBEE B3 fﬁ%ﬁ%}&)ﬁiﬁ?fﬁlw%? R Wﬂgo@égw&%‘gm@a e

eﬂﬁftﬁéﬁf&ﬁ@, Eﬂdéi@r@diﬂnﬁrﬁpﬁciﬁﬁi@é@mﬂ&ﬁﬁcﬁbaﬁﬂ dao;l&@t@s Qi&gh@%f/ﬁ@@&ﬁﬁiﬂy
within the scope of the invention, such as those having R6 and/or R7 as |
acgepiAble &l o?(i/ﬁvcelh?:?d?stﬁhaléfeéilﬁﬁ%F‘?ﬁéﬁ%ﬁékﬂ%ﬁ8%ﬁtl¥é‘¥e&’d}?§maceuﬂcal

copippéarRadtanplagidehhasResils opreerllies, gy en, IvtkadNesifisetabolites,
examples helow, using appropriate azabi%ylo[fs 1.0]hexapes which are

a
e RS %&?ﬁ@%&%ﬂrﬂé ROBTP MBH&PF&SOEB frshdcaliype
acobpbd I velnitier S nas thigisativavivigh plasraxy@fitatly Hac o5t aBROMEALY and

or tertiar ing can pe prepared in analogy to the specific procedures
°pé1%ﬂ5%1ﬁ?igi%§?fﬁ@5@ﬁﬁﬁ§38 W,oéigﬁ%/'appropriate esters,

thiocomppunads aichmidassy s sl iacTabielE, by proagslsy esnkbOpBpfred from

those of ordinary skill in the art. Similarly, compounds within the SCQP]%Of

the APRLORAAS eshiE R N IofYifR SPeSL e EIREISS ARRYI pAEbRI o
proyaERRRNOEIER hudieadtide IRAGVA ARSI SBEIHIC Pracedurasd will be

fen e Speclc crarnes ol o eorop g aaIdes
withiskiHdRobyee it Htheieaaom) eusltiss Witk Hieing RPMOIINR Jay emnsian, Sudbxylic
SR R AN
pr&&aﬁr&@@lEMiBER &Mﬁ&/\é@aﬂm @9@3\5218@Td@2&ﬁ3d@1367 below,

AP I B g materale which 216 2 Y RISEI RS KM unde
within the scope of the invention, such as those having X as oxygen, sulfur or secondary
or tertiary amine can be prepared in analogy to the specific procedures given in the
specific examples below, using appropriate esters, thiocompounds, or amides which can
be made by procedures known to those of ordinary skill in the art. Similarly, compounds
within the scope of the invention, such as those having Y as CHRsCO where Rs is
hydrogen or methyl can be made in analogy to the specific procedures given in the
specific examples below, using appropriate anhydrides, imides or thioanhydrides which
are made by procedures known to those of skill in the art. Other compounds within the
scope of the invention, such as those having Z as oxygen, sulfur or secondary or tertiary

amino can be made in analogy to the specific procedures given in the specific examples

13
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The examples mentioned be!o_w demons_trate gener_al synthetlg8 DEgEMFhER 2006
procedures, as well as specific preparations of particular compounds. The

W@8#ps2Sare provided to illustrate 5 the details of the inventR§iTAB003/001367

should not be constrained to limit the scope of the present invention.

bt MIPAES pEebM a0l SRviRRtSsH SdGRIRchaLe inage BIEHReRAuld¥IdiRen to those

ether, tetrahydrofuran, hexanes, and dichloromethane, were dried using
of ARGk HgHebjy@Hts according to procedures described in the

literatphig eMArapRERMRSRAEB OISR d cdsonuiflte bt fll syiftinet REHOUNIEE 2as well

Perkin Elmer Paragon, instrument, Nuclear Magnetic Resonance (NMR)

a8, JRTE eduRatREAS VLR RTHOR[ARDRYR Histhin EXATRIRyare provided to'illustrate
thtedeAme BHIRHaNCAS ANalit SHYW 1o Stk lamit BecRdtioned present
. (2R,2S) (1a,5a,6(x)-N-13-azabicyclo[3.1.0]hexyl-6-
¥ eiiRBmethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide
(Compound No.1) Step a: Synthesis of (2R,2S) (la,5a,6a)-N-[3-benzyl
3-azabicyclo[3.1.0] 20 EXAMPLES
hexyl-6-(aminomethyl)-yll-2-hydroxy-2-cyclopentyl-2-phenyl acetamide To
a solutipfbes (sl xirdrasnisemeitddpngyiddazs kibdof3tlahlarmpa,
he%&i%% 2 escrlké%j%g,gﬂl%%4 g%ﬁfséﬁ‘g )vgﬂ%l?s rr}T}l(rjllg’ ?éggSCgtT%égording to
pracddubgshiedeerein alopRdyire- IReshHdcheakieracit dptedasemj o hoviaigrd thin
Amer Chem, Sqc.,.1953; 75:2654) (27.2 mmol, 6.0 gm) and cooled to QC.
0SB IO EARE R s Magisie Raeepsacs (NMR)
wenpdebofded gy Viatiawed BOOINIELhNkMenpholis 8y trdniehglsiParedi¥in internal
was stirred at OC for 0.5 hours. EDC (1-[3-(dimethylamino)propyl]-3-ethyl
St%‘éaﬁf diimide hydrochloride (29.9mmol, 5.7 gms) was added and the

reaction mixture was stirred at 00 C for 1 hour and further at room

temperature (RT).overpight, The reaction mixture was poured into
ExSAIe. L svaration ok IS Lo S o N e bSOl

|ER2N
UTAaitCTO U SUOUTUTIT OTUT™X UTTATC AT TATTC VW ThTy T acT .

(apieRietANRiE Wers aYasnode with weien aitsied el GodivMpsi s 1)

and concentrated under reduced pressure. The residue was purified b

columBten i SYBLaHn RS Loo50s6m N bh Penzhd-sethisseloidd.o)
. A& _ o
hQ&19é%’aIBMHme¥9,@pls§1Dzmgh%;}uﬂné,ﬁga%%?é@%ﬁhfﬁgg FOTRAIRO, 1t

was triturated with toluene and filtere R 2006 WO
2004/305p8dutioTaBA06370 BB BpEt Yk drenibn-Sfazakiody[3.1.0]hexane
e I 3 op i a5 EEn G fomanmide
(lgemlbww z(quz:,Q3)(&§)5lay,é(§zanw2[gysbmtﬂ%zmnybmﬁai_q itdelpyemared
foﬂgwwg“ftﬂxl'é¥'lcﬁéﬂ¥%’93?}’l%§%°}9Q%%%"&?E%Moi‘:&@é%‘i SdPBoled to 0°C.
Example 1, step a
The reaction mixture was treated with hydroxy benzotriazole (29.9 mmol, 4.04 gm)

followed by N-methyl morpholine (54.4 mmol, 5.2 gm) was stirred at 0°C for 0.5 hours.
EDC (1-[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride (29.9mmol, 5.7
gms) was added and the reaction mixture was stirred at 0° C for 1 hour and further at
room temperature (RT) overnight. The reaction mixture was poured into saturated
sodium bicarbonate and extracted with ethyl acetate. The organic layers were washed
with water and dried over sodium sulphate and concentrated under reduced pressure. The
residue was purified by column chromatography (silica gel 100-200 mesh) eluting
compound in 93-95% purity. To obtain higher purity (about 99%) of the compound, it

was triturated with toluene and filtered.

14
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5 (1.0 g, 2.48 mmol) in methanol (25.0 ml), 5% Pd-C (0.2 g), ( é)o @
was added under N2. Then, anhydrous ammonium formate (0? éﬂlvg BER 2006

WorRMBIYaR added under stirring and the reaction mixture waB¢EIBREE NI 367
half an hour under the N2 atmosphere. The mixture was cooled to room

lempSEEguIE: a@ﬁ’éﬁ@r&%ﬁﬁi%WW%W%MEB&ES&)WQB%%i%?ﬁ&}g.;uﬂﬁnexyl-&

The hyflo bed was washed with methanol (75.0 ml), ethyl acetate

(awinpmetbylr-yWheshyss exmp-cyplopensyl-Zvheayh asetamideunder vaccum.
The Fesidlyq wag oqikz&ﬁ%gyig@M%&é&mw@ntm@&Hﬁﬂ%ﬁ;ﬁt?ﬂmwhy 1-6-

adjusted to pH--14 wit aOH’ The solution was extracted with et

angioetaeth2xaD iy drex yHe @ivippsobibiepheyet pratayEishizeny ik anatksr larstep 2
(1 kU g%%%&?ﬂﬁ%&ﬁ%& %§5%'ﬁﬁ)9¥% ?ﬁ‘-@ﬁ%% %ﬁ@? Q& s added under
co olid i796.2%

centrated to give the title compound as s (0.75¢, 2.39

Nmhitn, ashjidtaugyrmsosivspionayatsy (PP 5C1 2rB@ waraboverkdstethmedepstirring
anl] Blng.Poi Afdd% 331 fenaRehnBrHafFaretb R IhaRe a KRELE R4d OThe

2951.5, 2868.3, and 1652.5 cm 1. 'HNMR (CDC13) spectral data were as
mPSiNENY26 RBIgAA S 0N, BRIpCTapTrand (g reaqsion sE TS Was)i@ed3lrgugh a
be%f%?h@-ﬁ%ﬁﬂd%f#aé RENARGRE I ot TS D11t ate gﬁ@.’Oml)

4H), 0.70 20 0.72 (m, 1H). The mass spectrum showed peaks at m/e o

ang veats 29). 020h). (ihe Al rafogassiensemtraisd reaidi wiqauRnp Shhe residue was
di{al@&%atﬁ%}d}h[%fﬁ igydiRlRd Al tforana amatiad s 44 with 1N

~y-2-cyclopentyl-2-phenyl acetamide. Hydrochloride salt (Compound
NaQIR) Dis: Tolution|utasexitdoRd2ith ethyl acetate (2x50 ml) and the ethyl acetate

la§'g?(\§z§s @@%ﬁ%ﬁ?ﬁgﬁ?&@b&%ﬁgﬁgﬁ The la%er was dried over anhaldr us

(aminome oxy-2-cyclopentyl-2-phehyl acetamide (prepare
NapSOuaamponderqare] & 37 ihntid terdishodasnsetidna 94.0%n()). d¥gaRdhommol)

. {h-4eeN, Qin l; 0. mol) was added at room temperature and
ylés_ft%#géﬂi foré ?LC{ %%%gggﬁgame temperature diethyl ether (100 ml)
was Jidedrtponed eabilotedrxtaltingtivoed 619380 yhialiwsidnad infrared
concentr under. ya ' heating.T. erasidﬁgﬁotﬁs j ed
ab\fv(l)f a%%ﬁg]r%rbé{t%go% ?nggtg?&%é ’eatﬂ%er{gsf}ég\s’v%s'decan ed(;afrﬁlgflﬁ\sesmmal
dasolvtwas fhildvstnder. S9at6Rintp26Ht 3t € amPdingG.a6 ity Jidsopse3.15
sqlid.i % (0.219g, Q.6 mmale) yield . with >98% pyrity by HPL.C. 15
(o e S0 O SIS oz T BB B e ESL A, 0.70-
0. P2 €paraiin i (@R9s $pdomba)shbieed pabisyalald bQIegylt6-), 297 (M-OH).
(aminomethyl)-y11-2-hydroxy-2-cyclopentyl-2-phenyl acetamide

(Compound No.3) Step a: Synthesis of

ExXa@itp1da:5repariihd-bermy/28)adabsey 60l N[ Q1hemit¢r183.1.0]hexyl-6-
(aminomethyl)- I]-2-hydroxy-2-cyc|optlantyI-Z-phenyI acetamide Thlis .
i l-2shydroxy-2cyalope 13 e c

b LR 1

salt

waTAY
)

(Compound No.2)
To a solution of (2R,2S) (1a,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-

(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide (prepared in Example 1)
(0.2g, 0.637 mmole) in dichloromethane (4.0 ml), ethanolic HCL (1.45 N, 0.5 ml, 0.725
mmol) was added at room temperature and stirred for 10 minutes. At the same
temperature diethyl ether (100 ml) was added to the reaction mixture, stirred for 5
minutes and concentrated under vacuum without heating. The residue was triturated with
ether to get solid material. The ether layer was decanted and the solid was dried under
vacuum to get the title compound as a hygroscopic solid in 94% (0.21g, 0.6 mmole) yield
with >98% purity by HPLC.
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using (2R)-2-hydroxy-2-cyclopentyl-2-phenyl acetic acid (syn(?
in Grover et. al., J. Org. Chem., 2000; 65:6283-6287), instea E?E%%ﬁEER 2006

W(22|Q9dﬂ©5(?y52-cyclopentyl -2- phenyl acetic acid. 10 Step b: Syrih&4i82693/001367
(2R)-(1 a,5a,6(x)-N-[3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide This

ELRAROYNgwas syniRgsieRe iRiswipg ihe r@tgsaqe%laiﬁmmeiml@ Step b,
usmg (2R) (1

hydrygl%qﬂ@y 3f pwa I%PEW??Q'”?‘E@&W 5253&:&&10[3 1.0]hexyl-6-

enzyl-3

(aminbiogthy3-1IBRbydrexiaiysiopemtijlAihenylragstPmigelopentyl-2-phe
| PL
S ol O RS S S A 7 ey

(Chinacel % EtOH/0.1 % TFA
um@%@hér@yezwdxmngwﬂez@hm é@tlg@mér(amtbﬁwabwaxﬁramet al.,

J. @é]c‘iﬂé %&@é%‘?%@%}e%ﬁeﬁp&ﬁ%¥ 3L 5pie gﬁ'%éﬂlacetlc

purity was > 99%. 20 The compound exhibited a meltirg point of 150
acjdfrared spectral data showed (DCM): 1653.8 cm 1. 'HNMR spectral data

3 o1 Stano Syiltefis oS Hadsccd CI8-LoBiTagtih AR
o ”"‘T"iﬁﬁ“ﬁ*“"’ﬂi‘éﬁ*ﬁéfﬂ” mpze”"ﬁ%‘!ﬁ“"ﬁ“m'

> i B SRAE UA dnhL0CTR ATUOMECI K of Bxample 1, Step b,
us{@o@RYU1dN G, 8 FNE [ Bynucy 1iGFickats ajiclofs. 5ibeeyistrfotiouinbyle/1]-2

hyélg %cg%%l?é%lgﬁ% Ieeéa%xé %% %{f.& légﬁé%é&la S5a,6a)-N-[3-benzyl-3-

azbuﬁﬂ%f? LYheRentyanphanyiateiatideyiisisad-ojclbhaitykiz-phanyl
la?n ﬁ abicyclo[3.1,0]hex
i

feh 1W?%W}ef)c‘%?o‘&éﬁ?%l%ﬂﬁé@?la%eﬂgmf&&eh@%
maﬁﬁgmmf%mawwéﬁ@?mﬁz ?%Kjl&Z?gﬁﬂgig?ﬁYel (EXamRﬁsomers.
r ration o a,o(X,oa Zaplc exv
T O B IR 2RO oS S e s L) BERar ted a
apifrexipaend ING bhrixte e @ymﬂqﬁjﬁ@fwas > 99%.

(DR MER) DR g sk

shewwowmammﬁlkemm@mméhﬁlramseﬂm&t@mnpte716S(apJas)Hz
usin 2@8{2 -2-hydroxy-2 o ent I-2-phenyl acetic acid égynthe&sed as in
2H8rd &(m, ﬁB}gG&% obb! 808 2853 42k 7) st By SH), 1.49-1.68 (m,

103 hydiaxy-26qQyR] RN 1yf73- oissr(»ﬁ aggyic acid.

Example 4: Preparation of (2R)-(1a,5a,6a)-N-[3-azabicyclo[3.1.0]hexvyl-6-

aminomethyl)-vyl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide. hydrochloride salt
{Compound No.4)

The hydrochloride salt was synthesised following the same procedure as in
Example 2, using (2R)-(1a, Sa, 6a)-N-[3-azabicylo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-
hydroxy-2-cyclopentyl-2-phenyl acetamide instead of (2R,2S) (1o, Sa, 6at)-N-3-
azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl

acetamide.
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Step b: Synthesis of (2S)-(la,5(x,6a)-N-13-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yll-2-hydroxy-2-cyclopentyl-2-phenyl acetamidé Xrlﬁ%sé%BER 2006
W@amipoend2was synthesized following the procedure of ExampferIB3ei081367
using
Exgmplels: FGakNds $iqosylfazaliayoerd bakeopianmmateyl)-yll-2
drox -2-cyc|oentyl-2-£)hen I acetamide instead of (2R,2S) (I
nomgthvi)-piliahydroxy-2-cyclopentyl-2-phenyl acetamide (Compound No.5)

aab%éﬂ?:-%&é-@@ﬂr@&1g&m&y&%ﬁu@mguﬂm@%?%m[;&:r%gli}l%exyn-s-

nyl 15 acetamide. The ee was determined by HPLC (Chinac

(aptingmetind)dkariey dooxyERcsy clopendyiZaphappbaestamidee (S) and (R)
ISOM&iis LR SIS sy ARl ?&R&W@rﬁ@%&é_e&&%?ﬂ&%ﬁ)l Step a,

isomer eluted at approximately 11.81 min. “The optical purity was > 99%.

usirige( 2B budexRiselorenieitthghssiriase o widIsymthepifed ag wperongr et. al.,
YR ste 1 ral ~Z2-phenyl acetic
J ?g}gcéﬁe?ﬁ.?‘é’&%,("é%zé-ﬁéé‘%ﬁf%& A YR aReGa &%ﬁg@%ﬁ}%@zﬁsh yl acet

. 13):8'7.59-7.62 (m, 2H),”7.29-7.37 (m, 3H), 3.583.
acglp2-3.24 (m, 4H), 1.11-1.34 (m, 11H), 0.75-0.95 (m, 1H). Example 6:

o ) ) ' 3l )
I e S e ST L L
(amjdrauktbyitieyBal-hBhoxyo ey dleped tyhd ppénydceidmiddt was

thasized i : . ' ' .
o) T e L R R Tk YR Ol 51ep v,
usinglfaX)~2 cyoldpartAt 2yl Barmianide [Bdtedt oii2XRaa B dtactal)-yi]-2-

-N-3 30 .
R RPN
azaylcgele[amidihex y148 (RHnGdhBER- 2005 hVded 204/ 0610axt yl-2-phenyl
PCT/IB2003/001367, Example 7: ratian of 2S) .
aca%tgﬁ IREFES ﬁtg%@fﬁﬁf&%ﬁ_@ﬁna%el(%%, mo)blle phase 90%
hetameONeRIPH0-24TRAY by- 3ty eltnetliy k) phd €RY liseatasniThe (S) isomer

Cqmpound 7) 5 Step, a:.Preparation of (2R, 2 ) .
o1 RS RS ot (ROHOMAGE g s cupimatghy 1181 min.
Tisobpiieal GlufR WS H-OP¥droxy-2-cyclopentyl-2-phenyl acetic acid ethyl

ester (synthesized as per J. Am. Chem.. So 53: 19,26 4.5 mmol

o R L S AR SRR % 1o o6 R e gata
shatv@E @B ytiresd. atciad M ABIMR pesaitalelies shbwddaTiion)pixisgerveas (m, 2H),

cooled to OC and iodome{hane (18.0 mmoal) was added. Reaction mixture
7 3558 Mo Ao BhpdlatiféTord Wis Hd - Shiolwiti(Ehddhbe G >-0-95
(nStaHyg material. Water was added to reaction mixture extracted with

ethylacetate. The organic layer dried over anhydrous sodium sulfate and
concentrated.

Example 6: Preparation of (28)-(1a,50,6)-N-[3-azabicyclo[3.1.0]hexvyl-6-

aminomethyl)-vyl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide. hydrochloride salt
{Compound No.6)

The hydrochloride salt was synthesized in 90 % yield following the procedure of
Example 2, using (2S)-(1a, 5o, 6a)-N-[3-azabicylo[3.1.0]hexyl-6-(aminomethyl)-y1]-2-
hydroxy-2-cyclopentyl-2-phenyl acetamide instead of (2R,2S) (1a, Sa., 6a)-N-3-
azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl

acetamide.
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Crude compound was purified by column chromatography & ] 211
product eluted with 15 2% EtOAc/Hexane. 'H NMR (CDCIB)SF%SQ% Edvz!\?altz R 2006
Wae/885esRows:S 7.47-7.36 (5H, m), 4.31 (2H, q), 3.26 (3H, B§T2BA¢IMP1367
m), 1.66-1.46 (1 1H, m) Step b: Synthesis of (2R, 2S)
2-methoxy-2-cyclopentyl-2-phenyl acetic acid To a solution of (2R, 2S)
2-methoxy-2-cyclopentyl-2-phenyl acetic acid ethyl 20 ester (1.8 mmol) in
methanol, potassium hydroxide (KOH) (2.2 mmol) was added and the
Exaaplion: PuxparetietluREPRINZS) e, Jd GogRdzatdseciof30f. 61aekpi 6-
(amaieriafHyigy13-2micheguilatgolivliéty s pladgtacatathida diitonpixind ey )
refluxgd for 3 hrs. TLC sh nce,of starting, materials. Reaction . .
SR A e Ao P (AT IR S S RIS SR Sfetic acia
ethylrestencentrated hydrochloric acid & extracted with ethylacetate. 25

Orga‘i“"a'%%i YRREASRPTRY 5?3"&?155/ Bk "%L%é?‘%’gx%?bﬁﬁq{ﬁeﬁa%%d ethyl

sulphate and concentrated under réduced pressure t esire
estmr(myuthedized RpRr (CB@Ispoctior.d 483 3ydte2465 40 (W 18D ) 8 didzethyl

S5H 3.20 (3H, S),.2.94- 2.8 1.86-1.50.(8H tep,C:.
fol R i et S e B P S e 58 G at oo
tei@xyatOréabiinameRuditidh 2ninathoxyseyied pe0tyl-2np hedythatdeis(id0 mmol)
Thi s prepared following the procedure of Example 1, step ‘a' by using
was 305 oA LR BRI 25 RS, PR A ER G gpee 1or 2 hrs! 1TC
shawadlsbsshle fopengyindtpha W aeetiaasided 302@ JoféraMBaiR 2084ted with

U5 20041005257 o 200301367 Siep . Preperslon ol GR 2S)

Cadsioanpeimd)wak pumatdcixy colayaiopesiyitdgehsiny Radesasd geolitis s¥asd with
Jprepared following the procedure of Example 1, step b by using (2R, 2S)
2%aﬁj@f‘ggﬁﬁpﬁ’-ambicyclo[&1.0]hexyl-6-(aminomethyl)-yl]-2-methoxy-2 5

"EEYNIRECER Pt laneianvida i wlieadsd (243-236 (38, 29, 4.31 (2H, q), 3.26
(3OO9I EAZIY31 #BDUYEIa H, m)

[3.1.Q]hexyl-8-(aminpm 1)-yl]-2-hydroxy-2-cyclopenty]-2-phen ..
e T B R DI L A A R P Bg et acid
7.03 ToH, soly B HHTR, (X8 2 m)tRoRg-0-8fc i yhD-fbeEylangtie 8cid ethyl
repayation.of(2R, 2S) (Ja,5a,6a)-N;[3-azahic i exyl-Q-
e PSR R DGR ARt et g and the
reﬁiﬂmanﬁynmaﬁlaxﬁd(ﬂﬁ,m}z(lTLC showed presence of starting material then 3
méte @q%?@éﬁ}{?ﬂ@ﬁz YRR NG AZ A ANEX N re refluxed for 3 hrs. TLC showed

absence of starting materials. Reaction mixture was concentrated, residue was taken in

water and neutralized with concentrated hydrochloric acid & extracted with ethylacetate.
Organic layer was washed with water, brine, dried over anhydrous sodium sulphate and
concentrated under reduced pressure to obtain the desired compound.
"H NMR (CDCl;)spectral data were as follows:8 7.48-7.35 (5H, m), 3.20 (3H, s), 2.94-
2.86 (1H, m), 1.86-1.50 (8H, m)

Step c: Preparation of (2R, 2S) (1a, Sa, 6a)-N-[3-benzyl-3-azabicyclo[3.1.0]
hexyl-6-(aminomethyl)-yl]-2-methoxy-2-cyclopentyl-2-phenyl acetamide

This was prepared following the procedure of Example 1, step ‘a’ by using 2-
methoxy-2-cyclopentyl-2-phenyl acetic acid instead of 2-hydroxy-2-cyclopentyl-2-phenyl

acetic acid.

18



10

15

20

25

30

6-(aminomethyl)-yll-2-hydroxy-2-cycloheptyl-2-phenyl acetami
compound was synthesized following the procedure of Examp?laeR]Escf-%anlpléa{E R 2006
WQigig/(PR52S)-2-hydroxy-2-cycloheptyl-2-phenyl acetic acid ®yHi3813491367
as in Grover el. A, J. Org. Chem, 2000; 65:6283-6287), instead of
2-hy ey d2 PrEpmanbil- efRERNYE AaRLIS6ie)- RIEN 27 aBYey R 100 irekyi-6-
2S) (la,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6- 20
a@mmelyé@ﬁymwaemﬁw -phenxhgretapideide This

compRYEy QWHWMMIB&&S&WQI%EXW@%%% 2R, 25)
usmg (2R, 2S)-(I(x

(1gaf-fouih aaahfaﬁlewb{@lie@yﬂréxgﬂmammﬂwﬂy%wlhoxy-2-
Cégﬁ%{ﬁ%ﬁyﬁm@&%&fmﬁ@@ﬁﬁﬁ@% 0230, Yol 7R By REX

azpeisyglat3al-Atheyoiof (@miasmah@itotreydoxyiF 2yslopenipR2epbimyénty!
acetaighyl 25 acetamide in 90% yield. The compound had 'H NMR

spectral data showed (CDC13):S 7.59-7.61 (m, 2H), 7.13-7.36 (m, 3H),
PBWM@DEHN&@@B@@(WWB@ 021 85-2.90 (Fk], 20)), 220801218 0nJn3.2593.02 (9H,
mR 20S6AMIHL @8-1.73 (m, 12H), 1.00-1.20 (m, 2H), 0.80-0.90 (m, 1H).

30 Infrared absorbence (DCM) at 1655.7 cm' The mass spectrum showed

peaks at m/e of: 343 (MH) Example 9: Preparation of (2R, 2S)
Wmﬂ%mﬁf&ﬂﬂ&)ﬁ]ﬁ&aﬁa)-N [3- azablcvclor3 1. O]hexvl 6-

9 1%9%@; ayyfmgz,g%%g ;ﬁz%ﬁqégﬁzlﬁeahexyl-

a: synthesis of (2R, 2S) (la enzyl-3-azabicyclo[3.1

6-Gayaimemaetibyyly - BW@W?'W@M@DWW@pheMw@mmMe This
compg{ody) §X@RQ§§%%%@H%&'?&1% é?ﬁ@ﬂ%@eﬁﬁé@?&%@ﬁe%@p a,
acid esize

using (2R, 2S) 2-hydroxy-2-cyclobutyl-2-phenyl acetic
usgng§8Rr@Sorielly & Priceeytiolirtdd -Bhotadir eliviagid pmtleeiasthenin Grover

et. C&rlg Jcb?? Cﬂ%%&%%@%@-ﬂgﬂeﬁg@% of 2-hydroxy-2-cycl 8]9? ifl 2-pheny1

2-hydroxy-2-cyclopentyl-2-phenyl acétic acid. Step’b: Synthesis
acol®) gradsa, 6a)-N-[3-azabicyclo[3.1. O]hexyl -6-

g%ﬂbr%%?hggéxé{]/ﬁstﬁgggg’% ing t %roc Al‘jllrzeg o ]I RS elpGB

(atoinemethdn); gﬁ)!{lwtﬁaxy-z-cycloheptyl 2-phenyl acetamlde

S e AR YIS OB A B e L, s

usﬁ(gXM{iZ—Sb)éh@M énaﬂtbf/fﬁ:-lbeﬁ&ilﬂ]-azablcyclo[3 1.0Thexyl-6- (amlnomethyl) yl]-

2R T SRR S BaR e oL R, 28] TS BB 8.

benzyl-3-azabicyclo[.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl

acetamide in 90% yield.

The compound had

'H NMR spectral data showed (CDCl3):8 7.59-7.61 (m, 2H), 7.13-7.36 (m, 3H), 6.76 (brs,
1H), 3.00-3.20 (m, 2H), 2.80-2.92 (m, 2H), 2.50-2.80 (m, 1H), 2.40 (brs, 2H), 1.28-1.73
(m, 12H), 1.00-1.20 (m, 2H), 0.80-0.90 (m, 1H).

Infrared absorbence (DCM) at 1655.7 cm™

The mass spectrum showed peaks at m/e of : 343 (MH")

Example 9: Preparation of (2R, 2S) (1a.,5a,6a)-N-[3-azabicyclo[3.1.0]Thexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclobutyl-2-phenyl acetamide (Compound 9)
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1HNMR (CDC13) spectral data were as follows: 8 7.50 (2H, n%) §%’Eﬁ5%re 2006
m), 6.60 (1H, 15 m), 3.60-3.00 (9H, m), 2.04 (11-1, m), 1.96- 8/ , M),

WA 2484(0092%3), 1.00 (1H, m). Example 10: Preparation of(2R, 2€Y/1B2003/001367
(la,5(x,6a)-N-[3-azabicyclo[3.1.01hexyl-6-
(amirgepeib¥Paxlleid e (2125 T 080 o3-ROBObLALABIAILM [y 96Ea Fliexyl-

p éCompound 10) 20 To a solution ofcompound No. 9'in ethanol, solid

ardpemethy Dy b2ded eaxy #reysiabuer-drphenylasetamideur at room
temperRl USRI 0 MR WAR EYARAAIE I ERSEciiiRS AOERIIM L {Ostep a,

precipitate the salt. It was washed with ether (4 times) by decanting
us

et il yoe vey hebubi-Asphsd acatisaois 6xauhnsiagdas perireported

prodddIMB A6 1B ienartialidaiRpuarecandeiowshs éﬁe@}‘lbﬂ?)f&%ﬁ()@%),
in%:ﬁ %24.36 (2H, 25's), 3.42 gH, m), 3.20 (3H, m), 3.05 (2H, m), 1.97

hydroxpe eAalopgntytrphenyhasetiapitie 11: Preparation of
(2R) idsis ' | :R-[3-azabi -6-
S e T e R
(amdsemede i cHrApnthe P 3y deby &) 3rppenalianesamide
(2R, 51'%1@%6%{5&&1{& e gﬁﬁﬂléé'iz%’cﬂ@ﬁ@%"‘fﬂ@ ﬁro%@&u?@ Wp‘i%&tep b,

synthesised following thé procedure described in J. Org. Chem., 2

usgE 62R3282 1o 22 6 D EE B Zhasbivyr R 4 /016251 6-(aminomethyl)-yl]-

2R R Y S T Rt ot 7. 29) (1o S 6o
bepb%g%alﬁ?ﬁgxhi?ﬂ@(}jm?y[@f(?_rll_limmalqd)qulq:dnhgdrm@{ﬁgyeh)pcntyl-z-phenyl
: ol).in tetr rofuran was a ithium
el i e PR e o S SIS 7 under
'HNDMOR TR Sphearel ddhe weactiofoliixisrd Was (iirad)a? $@(S&Nm), 6.60 (1H,
2.h luti - -|- 15 [

) e B el 06 AChD ENophoE At VR -
additional 3hours. The reaction mixture was quenched with saturated
q.amonihltoride solution and extga ted with ethyl acetate. The

3

Ryrfiegt ibeRILMpHERL Ml AR a8 2PN ESMpound
silica gel). The product was eluted with 10% EtOAc-hexane mixture.
0 HNMR(CDC13):S-values: 7.70-7.26 (m,5Ar-H), 5.43-5.37 (d,1H),

T R S BB B e e

solution was stirred for 1 hour at room temperature and the solvent was evaporated. Ether

was added to it to precipitate the salt. It was washed with ether (4 times) by decanting
supernatant liquid to give the salt as powder with 95.66% purity by HPLC.

'H NMR (CDCl;) spectral data were as follows: & 7.45 (2H, m), 7.21 (3H, m), 4.36 (2H,
s), 3.42 (2H, m), 3.20 (3H, m), 3.05 (2H, m), 1.97 (1H, m), 1.90-1.60 (7H, m), 1.10 (1H,
m).

Example 11: Preparation of (2R) (1a,5a.,60)-N-[3-azabicvclo[3.1.0]hexyl-6-

{(aminomethvyl)-vl]-2-hydroxv-2-(3,3-difluoro cyclopentyl)-2-phenyl acetamide
(Compound 11)

Step a: Preparation of (2R,5R)-2-tert-butyl-5-phenyl-1,3-dioxalan-4-one
The compound was synthesised following the procedure described in J. Org. Chem.,
2000; 65:6283-6287.
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difluorocyclopentyl]-5-phenyl-1,3-dioxalan-4-one To a solutio E?.l
compound of step-b (Immol) in chloroform (15ml) was added %82 5?5%%%‘2 2006

Wanokee2uoride (DAST), (3.3 mmol) at OC under nitrogen altGddBREG#001367
The reaction mixture was stirred at the same temperature for 30 minutes

and tResha:IPREPart iGN ERR - R FEbatylte[(PROE SPAlRa deyRfeptiryl]-5-

reaction mixture (RM) was quenched carefully by adding water. The
phepukilodfiexalan-d416 ated and the aqueous layer extracted with

CE|0er@JﬁT\]§Jsb61ﬁth$ﬁeérﬂ])ﬁ¥igﬁml & kaﬁfgf@vwe]ge.gi@g@ﬁ]alr)dim&fﬁﬂﬁd&' furan (THF)
tained after qving.the solvent was purifi column .
(@ﬁ?ﬁrﬁ%a#ﬁsf{ﬁ%b@!z%%@ws% I )I&ﬁfﬂﬂa the demRskenmtise at -
7180 TKbc-higvepea Nabriosphefe. L HNMR{4ebénl itk tvidduasas 7sfidrdd3at the same
B AR A, 2R B e
wb(slﬁmrdﬂzio&&déﬁuﬁmemi@wmb&myaf@wnadmbelaullﬁﬁeﬁaagifb&%ﬁm% reaction
solution of compoynd. of step-c Jmmol) in MeOH (10m as stirred wit .
R T R PO B e o ROP VB MG S b A i ted with
etiylea@tatioThebiguei yas @onee nirii¢dninder resdeediessdirgfickh@moving the
residue was diluted wit ter and exgracted with, dichloromethane, The
SOy Ib L AT AR AT e B W B BRI 24 s 0 ehyplgd . The
pr3d0& WO RASHHOND 5% M AB AR 3MRAhBEureacid and extracted with

DT ASrallE B b3 BSOS B QoGS (m 1),

2. 36971 I BEDAT-HY (3-88)3.20(m, 1H) , 2.39-1.68 (m,6H) 5 Step e:
Preparation of (Ia,5a,6a)-§-aminomethyl-3-benzyl-3 azabicyclo [3.1.0]
WB@}@ i %%b@%%as synthesised as per the procedure of EP

0413485/ 2. Fr'@iaFatitePel @RNSK)ZRir (B R§I-5-[(1Ror1S)-3,3-
,6(X)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl- 6-(aminomethyl)-y1]-2-[(1Ror
diflaproeyglaper ¥ dphsiyrb3wliaxdldn A1 phenylacetamide. It was

prepared fedlawéiodhederpeasdier GtdpamipenblSiarcRlo#siBEntNg 61 was added
d_segnt esized in step.q instead of 2-hydroxy-2-cl-)glop§ntyl-2-pheny| acetic
1

agying SuIBBHHELHOB P ARART ba(é) Rimelh2h By dBfsTipResy| amosphere.
THareneoe ikl -2-Rneuy -d-(Fe TR MsHGINRS AlY 3 (2nnamd and then at room

acetamide 15 It was prepared by following the procedure of Example 1
teg}gg%%g l’ﬁ"g{né gq;yf.pARer beg%;g cooled %o (()908, the reaction mixture (RM) was

quenched carefully by adding water. The organic layer was separated and the aqueous
layer extracted with chloroform. The combined organic layers were dried and the residue
obtained after removing the solvent was purified by column chromatography (100-200
mesh size silica gel) eluting the compound with 5% EtOAc-hexane mixture.
'HNMR(CDCl;):8-values : 7.73-7.35 (m,5Ar-H), 5.49 (s,1H), 2.86-2.82 (m,1H), 2.27-
1.80 (m,6H), 0.98 (s,H)
IR(DCM): 1793 cm™

Step d: Preparation of (2R)- [(1Sor1R)-3,3-difluorocyclopentyl]-2- hydroxy-
2-phenylaceticacid

The solution of compound of step-c (Immol) in MeOH (10ml ) was stirred with
3N aqueous sodium hydroxide solution for overnight at room temperature. The reaction
mixture was concentrated under reduced pressure. The residue was diluted with water and

extracted with dichloromethane. The aqueous layer was acidified with conc.hydrochloric
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(la, 5a,
6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]- Zah E?(?)w? R 2008

WMt cyclopentyl)-2-phenyl acetamide instead of (2R, 2EY{IB283001367
6a)-N-[3- benzyl-3-azabicyclo

acid- b hextyhfeBRBPREIAG) -T2 Srydrox ety dap iyt 2mh @B¥tentrated under
acetamide. The optlcal purity is 87.27% (HPLC). 20 1H NMR (CDCI3)

redyead RiiegsHEe 4P GEhB PP 55 (2H, m), 7.35-7.31 (3H, m), 7.03 (IH,
m?,) -3288¢3.11 (7H, m), 1.87-1.62 (9H, m). Example 12: Preparation of(2R,
S) (la,5a,6al-N-[3-azabicyclo[3.1.0]hexyl-6-

@Mﬁﬂﬁmﬂ@nﬁwm&&%ﬂz37mé&b%|é%%%nphahyﬂa&%thﬁ&dmm)
r i 2-4ar -3-[(1R or
NS R LR D U

ammyoh[ilmmpSR) -2-tert-butyl-5- [(1R or 1S]-3- oxocyclopentyl] -5

3- |ox Ian I to 0C,
&un?l%‘oroﬁ]y %%{r%gréo %Zﬁg d In sma f%ﬁ)ts rrlng The
RM v&lemﬁrmlml@ﬂoﬁ(bifan)h(1u,ﬁmsﬁoorit§elﬂul&tndyuﬁdﬂaladycb@8 1.0]hexyl-

A R i e e
pHeE{EdERII006 WO 2004/005252 PCT/IB2003/001367 removal of

solvents was purified by column chromatography (100-200 mesh silica
gel) Hiviaspreratshiplemiaaths pometiesof Beamnle higteped, using the acid

0 (m,
30 (T G e (o o, L B0 e e BT o i3

IR(DStep: 2:Rxnthesis SRERY a159té¢)ﬂ“ﬂ$emhl¢aﬁl@mf@]hewl -6-
am(ﬁﬁgfl’iﬁ EZ'M%P&J?Z- 9d'1?’l§103'0cyclopen 1)-2-phenyl acetamide

fluorocyclope yi]-5-phenyl-1,3"dioxolan-4-one. The solution of compound

of stdpveag mmsdrbbrﬁ%m@nmttmmmg ebSramplod sep b by using (2R)

iefhylami L [TB’T@ Nk, r 5.
a%r%%r ﬁ g;ﬁé@% lmgosp ere. T IJ/IQB%S sti re(?{ glt% Oé)tcﬂ g@ qé% %){?uteéy 2
(3;Bndhﬂwmoaychmmtbdmmwbaﬁmta3mid§/mﬁm RﬂWARa@dedkedSm@a) -N-[3-

psar f I uena s .amm e solytion. The

or zr?lc aye waE%epL érthoﬁg%u t#a 1eT e%rac aE 51@?81&' I-2-phenyl
ac&'ﬂamutmibﬁmelj)mgb;nmlweﬁm%“/d(iﬁﬂla@ﬁ residue obtained after

R T b R AR 5ot S ThOAE R . 703

(LFjxi))8. IBINMR@HDﬁla)S-M%QG(SHhﬁﬁ -7.28 (m, 5H, Ar H) 5.46 (d,1H),

5.39 (m_1H), 2.90 (m, 1H), 1.98-1.25 (m 0.93 (s
Examplg 12 Pr)eparatlo(n of %213 28) (1a.,50. %oc) N-?3 azablcvclo[ .1.0]hexyl-6-

(aminomethyl)-vy1]-2-hydroxy-2-(3-fluorocyclopentyl)-2-phenyl acetamide (Compound

12)

Step-a: Preparation of (2R,2S)-2-tert-butyl-5-[(1R or 1S, 3R or 3S)-3-hydroxy
cyclopentyl]-5-phenyl-1,3-dioxalan-4-one.

To a solution of (2R, 2S, 5R)-2-tert-butyl-5-[(IR or 1S]-3-oxocyclopentyl]-5-
phenyl-1,3-dioxalan-4-one (1 mmol) in methanol (10 ml) cooled to 0°C, sodium
borohydride (2 mmol) was added in small lots with stirring. The RM was stirred at 0°C
for 1 hr. It was concentrated under reduced pressure and the residue diluted with water

and extracted with EtOAc. The organic layer was dried and the residue obtained after the
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Step-c: Preparation of (2R, 2S)-[(1R or IS, 3R or
3S]-3-fluorocyclopentyll-2- hydroxy-2-phenylacetic acid. 20 Th2e8(I:JOEr%EMle:'rIIE 2006
WaRrpHEYRIRasised following the procedure of Example 11, stePOT{Bi0§3/001367
(2R, 2S, 5R)-2-tert-butyl-5-[(1R or 1S, 3R or
remoya-B0QEGHAORAB RO S boludiAlierRIRAtd Al NE1082 06 (ARsh silica gel)
SR)-2-tert-butyl-5-[(1R or 15)-33 .
Yiehs B AR DAGREERHMIORE: 1HNMR(CDC13):S
"HRARRI G50k 578665700 (8, b, At I AR, 1), 2 h2F173.25 (m.
m, 6H). IR(DCM): 1710 cm -1 Step-d: Preparation of(2R,
”52)5%6&?5@?55)“ In¥rdyp3R(m, 6H), 0.92 (s, 9H)
F5OMyClelPLAesddctaminomethyl)-yl]-2-[iR or 1S, 3R or 3S]-3-
fluorocyclopentyl]-2-hydroxy-2-phenyl acetamide. 30 This compound was
yntSéaR bt FIRRMAG R b13Re dhetoteE s M plcSH 18 S e A tid
' ' -${SRifox 2-hydroxy-2-cyclopentyl-2-
ﬂ%ﬁﬁﬁé@cﬁ%@%ﬁ DECEMBE]SﬁEt%ag%%f% WO 2004/0162n2
pCTﬁ/’B@Mmgqefﬁm@@&%?weGmeH Bt ghlerofeym (10 ml) was cooled to
O°@aaﬁ§’@@ r&ﬁ%%@@ﬂﬁﬁ%{b&s? (1.5 mmol) was added dropwise under
.(@aminomethyl)-yll-2-hydroxy-2-(3-fluorocyclopentyl)-2-phenyl acetamide
NiFPEER GHRRPRE ras SnRGiDEs RIS & pfocsduraisiesdndiden at room
teRiSR Murd SO $28yeS) TieSRM was cooled and carefully quenched with aqueous
,6(X)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]- 5 2-[1R or
amEoRiRNg  Cikgr -?|Lﬁ91889aopgr£1®|ngweréﬁxﬁz-mén§ﬂa fhigedinaqugeps layer
ex@ate& with BROAR. The combined organic layer was dried and residue obtained after
6a)-N-[3-benzyl-3-azabicyclo 3.1.0]hexyl-6-(aminomethyli-ﬁ/&-z- .
reRoiBRy s SgkeE MEgt-pY @Aﬂ%&%‘c‘éﬁ*ﬁd&mﬂﬁé‘%‘ﬁe&b’rﬁ 73K gmgsty sifica gel)
e1GHHRL B cbh PR SRRCYH DAt showatk (GRGH) 8 7.56 (2H, ), 7.35 (3H,
..m), 6.08 (1H, m), 5.30- 5.03 (1H, m), 3.27 (1H, m), 3.11 (2H, m), 2.91 (4H,
Wﬂ(ﬁ%&i?gﬁ}m; 3:63-(133, () > Ho AtxHhplet £ B ardd .ot 22 90 (m,
1E35) 08.525 0k N\siB;a7bicy9n3.1.Olhexyl-6-
(@aminomethyl)-yll-2-hydroxv-2-(3,3-difluoro cyclopentyf-2-phenyl
acetaYfiBe: (Rxspiiation o8)2ihi3 SR @id \aRope faledt fumnayglapentyl]-2-
hﬁ%ﬁdﬂfgﬂé‘;@iﬁ@lm%&ﬁz by using 15 (2R, 2S) [(la, 5(x,
6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-
hydrobie somapRind s syBtbesisat, frtopnes ihapeassdme PhEtaap ks (PR sp-d
Ry-ReteudyR3ael -3- -5- -
usff%%ﬁﬁ?%ﬁ&?aﬁ%%ﬁ%h ﬁﬁgg:gﬁ;g,r g)lg/?zr_3§’)33 fluorocyclopentyl]-5-phenyl
1, 'ﬁ%@%&ﬁ%#ﬂ%@%é@ﬂ SERTHEPISES IR endbPiis11.

el

difluorocyclopentyl]-5-phenyl-1,3-dioxolan-4-one.

"HNMR(CDCl3):8 7.66-7.27 (m, SAr-H), 5.30-5.00 (m, H), 3.32-3.16 (m, 1H), 2.05-1.26
(m, 6H).
IR(DCM): 1710 cm™

Step-d: Preparation of (2R, 25)-(1a,5a ,6)-N-[3-benzyl-3-
azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-[1R or 1S, 3R or 3S]-3-
fluorocyclopentyl]-2-hydroxy-2-phenylacetamide.

This compound was synthesized following the procedure of Example 1, step a,
using the acid synthesized in the above step-c, instead of 2-hydroxy-2-cyclopentyl-2-

phenyl acetic acid.
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The optical purity is 83.778% (HPLC). 20 1H NMR spectral d E
(CDC13) S : 7.57-7.30 (5H, m), 6.49-6.44 (1H, m), 3.33 (1H, M 35%3 %f'ﬁgER 2006

W24 B29-6.44 (1H, m), 3.33 (1H, m), 3.10 (2H, m), 2.87 BH/¥3003/001367
2.23-1.80 (8H, m), 1.79-1.20 (2H, m) IR (KBr) : 3410, 1654 cm -1 25

Exa 4 R N g
0 5’3(@& a)% NP%%QZ%E&%%O%% 6@32[(&_5(},6(1) N-[3-azabicyclo[3.1.0]hexyl-6

(aveimomaethathyd)lyA-aieyonxd- @(ﬂmmdmmwémhmbmtymnde
acetayide JABIAEwaIL RINCY @8‘11%%5@&%%%%@&%&9&1‘9 Neep b,

13 in ethanol ' was addedtartaric acid & heated the reaction mixture at

USBMZ‘BI; 1Nl Tretepttibh oyl rd-wzabidystoEdbhddhetk6-(adimorBethyl)-yl]-

2 R L e A 2 G o LR ot
CR2Y (mobéa%m%r-[mmymmcspm&m @Ima(shé\;(mdl(ﬁm&@ﬂ)-ﬁl 2-

i ZoEnih s A iR i Rl Bl 27 i,
IR0 B2 BET HBR0ALXIDCL)367 56 THEN); 28573H653,06104 (11, m), 5.30-

sfp@ 'el %@@ﬁgvglgg%%lﬁggl%_(m, m), 2.04-1.48 (9H, m), 0.71 (1H, m).

(methyl) vII 2-hydroxy-2,2-diphenyl acetate (Compound 15) 5 Step a:

ESn ‘! ot 2R ZS O£ (2R R2n%3 _N_ -n N-[3. clo[3.1. 1-6-

amiemeihy ﬁﬁl‘&%‘ﬁl&%&iﬁf&iﬂﬁﬁ%ﬁﬁﬁ%ﬂﬂ  acetamide "
‘i'"' .ﬁ d . O]hexane SyntheS|zed as per reported procedure of EP 0
413 I%is ASnifoSedpaal pﬁm&ddﬁﬁn\miﬂgﬂﬁmrocedure of Example 11, by using

CRETRTSH 1 A0 Ot o BAABRATER O AR g O U ) >

hydfskyiretBy-aining dOy2lb pasyB-pHayn a@mﬂxﬂ@@}i@tﬂe%ommml@o@@d@
to -10C and treated with methanesulfonyl chlorldelilo 17 %ms 1. 5 mmol)

N-hebraairhigaPisne ol Y ey -edeminamethurl Nrdhy
di fabiRiRILASEHRAND SHEM RiGaRIaBRIE Sl Pxatipdearganic layer was

died over sodium su Fr$hate Filtration and removal of solvent in vacuo

TheoptifetnrEtde £HAEca LR  vellow oil, which was used as such in the
THoomiRgetRn &ameh@wd}@mgyﬂsam JHONSIR D4R IV alvesn), 3.33

7.45 (m, 5H, arom.), 4.29 (s, 2H) 381(3 2H), 3.13 (m,
(1H, m), 3.10 (2H, m), 6.49-6.44 (1H, m), 3.33 (1H, m), 3.10 (2H, m), 2.87 (3H, m),

2.23-1.80 (8H, m), 1.79-1.20 (2H, m)
IR (KBr) : 3410, 1654 cm™

Example 14: Preparation of (2R, 2S) (1a.,5a,6a)-N-[3-azabicyclo[3.1.0lhexyl-6-
(aminomethyl)-v1]-2-hydroxy-2-(3,3-difluorocyclopentyl)-2-phenvyl acetamide tartarate
salt (Compound 14)

To a solution of compound No. 13 in ethanol was added tartaric acid & heated the

reaction mixture at 60°C for 1 hour. The reaction mixture was then concentrated under
reduced pressure, added diethyl ether and the organic layer was removed to get light
brown solid as the desired compound. The optical purity was found to be 98.14%
(HPLC)

'"H NMR spectral data showed (CD;0D):5 7.50 (2H, m), 7.20 (3, m), 4.40 (2H, s), 3.60-
3.00 (6H, m), 2.10-1.60 (8H, m), 1.19 (1H, m), 0.90 (1H, m).
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20 4H), 2.84 (s, 3H), 1.38 (m, 3H) Step (iii): Preparation of (la,
6a)-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6- zg(éECEMBER 2006
WQrReHYIFA?-2-hydroxy-2,2-diphenyl acetate To a solution of PCT/IB2003/001367
2-hydroxy-2,2-diphenyl acetic acid (synthesized as per reported
TROMRBYUBAH T \ageks textbook of "Practical Organic Chemistry," page
1046 (5th Ed); J. 25 Am. Chem. Soc., 1953; 75:2654 and EP 613232) (1
mmol, 0.228 gms) in xylene was added, (1a, 5a,
EX{np R psnerfirdiicinareRUESNYiox 80 meiNIf3-azaisvidpidt | dihaxdee
(AR OS2 ek foliowipHeRy1RBth{d . fediagaliay ¢/ 5,4,0] undec-7-ene,

(2 mmol, 0.305 gms) and_the reaction mixture refluxed for 6 hrs. The RM

was tHEPAASH ; By 2L g PRI RS sulphate. The

aZADING RIS 9/216) R¥BAAREATD-NE LA SB CoOMBmpINGh {1 we@htained was
purified by column chromatography (silicagel, 100-200 mesh) eluting the

compStti@ithrevnestioa:nl(d e tte tokarteniyl-Rirdrexpaethyls3- values:

angé}@;glg[g_(lrm]géangrom), 4.24 (s, 1H), 4.11-4.09 (d, 2H), 3.56 (s, 2H),
2.91-2.89 (d, 2H), 2.31-2.29 (d, 2H), 1.67-1.62 (m, 1H), 1.3 (s, 2H) 25 28
DECEXmEERZS0 @8 PRy es oreedureet HEY413 #5242 11367 IR

(DCMY A7 i : Syniesis PR 268} 3
(Ia,5|;,s)t66z§) %f‘l‘f?‘:fréépzéargg%% g’?ii.’o%%ﬁesﬁ%fg BEz9 RS- (methanesulfonyloxy)methyl-3

aZ@‘ﬂéM%fl}-th%ﬁr@@éy-z,z-diphenyl acetate It was debenzylated by
fo"owgg,ﬁkﬁoﬁr@p&gtﬁﬁeoéo@g&m&% lﬁéﬁ%&%ﬁé@%ﬁd!ﬁ@fgmw% and

in 60% vyield. IR (KBr): 1731.6 cm -1 MR (CDC13) spectral data
trighylveaii® 023-zm3, o jn4thyl(a;cres ZHHb) yagooded2qrl 046 pnd

-0; S h eaks at m/e
tre%]}%éz\gla\aﬁ h1 gaﬁ%,lfe%llﬁéglgg(; a@%ﬁs’ofgwg X\ﬁgxd splmng £3t The hour
at(ld,m(hy—watﬁmzwbi_nmﬂm@ﬂ.m@i laenylrﬁte(hmqimmumnai;bdium bicarbonate solution.
Tl{glzg}/”é}zlg:g%g% {?Zli &9 g)o%eg?gé%%eé?\ﬁ%d%é%gﬁ%?%%g %r?& %ggvgi of solvent in

vaaralpieydttdd theOlitlexydtptamdrasreitiidwiiH2 syidtompsty2edigharei in the

cetamide. 15 It w epared fol]lowing the procedure of Example 1, step
f°§%@“&%§%"2%%%i@%?£%8 lgﬁ!)}f)gbetic acid (synthesized as per

'HePMRaC POLREWeksits: Vaga(s, )taoom Of 4.PyaslizH) drgaria, CRBNEIBYh,
a 46, (7™ EQ), J. Am. Chem. Soc., 1953; 75:2654 and EP 613232)
4@3%5%%?&63}%’5/{1‘%@% lopentyl-2-phenyl acetic acid. Step b:
Prepgtspqiiipf K2iparifib i 1T Bix 58 N3P biy 9 34 HyeMY 5 G- 0] hexyl-6-
(methyl)-yl]-2-hydroxy-2,2-diphenyl acetate

To a solution of 2-hydroxy-2,2-diphenyl acetic acid (synthesized as per reported
procedures in Vogel’s textbook of “Practical Organic Chemistry,” page 1046 (5™ Ed); J.
Am. Chem. Soc., 1953; 75:2654 and EP 613232) (1 mmol, 0.228 gms) in xylene was
added, (1o, Sa, 6a)-3-benzyl-6-(methanesulfonyloxyl) methyl-3-azabicyclo[3.1.0]hexane
(0.28 gms, 1 mmol) followed by DBU (1,8-diazabicyclo[5,4,0] undec-7-ene, (2 mmol,
0.305 gms) and the reaction mixture refluxed for 6 hrs. The RM was then washed with
water, brine and dried over sodium sulphate. The solvents were evaporated and the crude
compound thus obtained was purified by column chromatography (silicagel, 100-200
mesh) eluting the compound with 20-80, ethylacetate hexane.

'H NMR (CDCl3):8 - values: 7.46-7.22 (m, 15H, arom), 4.24 (s, 1H), 4.11-4.09 (d, 2H),
3.56 (s, 2H), 2.91-2.89 (d, 2H), 2.31-2.29 (d, 2H), 1.67-1.62 (m, 1H), 1.3 (s, 2H)

25



10

15

20

25

30

20 (am|_nomet_hyl)-yl]-2-hydroxy-2-(3,3-d|ﬂuoroc;_/clopentyl)-2-pﬂae|9¥|f:EMBER 2006
acetamide This compound was prepared following the procedure 0
WEXHS232 step b, using PCT/1IB2003/001367

(la,5(x,6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hyd
IRIORCRIP-1dipherylacetamide instead of (2R, 2S) (I

a,5a,6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl- .

6. (arFBrRE SRR PR By - (RS [rapisedeih il g
(miRen iy R RUIBNPDID- dPkeipIGcdfatBr): 1658.0 cm -1 1H NMR

(CDC13) spectral data showed:S 7.34-7.44 (m, 101-1), 6.53 (s, 1H), .

3.17-4 vasfsboraylaed by pllqmingithe progedureiaf Bxampic 1y stephiorgivg the
titfPESkiposRaMed s ke @t m/e 323 (M+1), 305 (M-OH). 30 Example 17:

Preparation of (2R, 2S) (la.5a,6(x)-N-[3-azabicyclo[3.1.0lhexyl-6-
I&%ﬁrﬁbrﬁ@ﬂﬁ)g‘m-z-hydroxy 2-cyclohexyl-2-phenyl acetamide (Compound
'HLOMRIEEISC Sy §3B&sit @ta showed: & 7.33-7.47 (m, 10H), 4.17 (d, 2H, J=6Hz), 2.72-

§Ia,5a,6a -N-13-benzyl-3-azabicyclo[3.1.0]hexyl-6-

2.92 iR 22- (el iddy yl-2-phenyl acetamide 26 28
TIREGEMBERA) Mo WO AR 05252 PR THRIG03/001367 It was
prepared following the procedure of Example 1, step a by using
2-hydroxy- 2-cyclohexyl-2-phenyl acetic acid (synthesized as per the
ERiApRItseriessribe 8t RIDST (16094 [I-32bidpe i 34) 0MRE deRf
(ariRBHORYIP-AYSIORRIBA R 20NAIHH AL HecRGid d g BmbsaRaTesion of (2R,
2S) (rl$éx,5a,6a)—N-[3-§zab|c2/cIoI§3.1.0]hexyl-6- 5
(amirteRetn PIYSRRration of 428 2Hd Ay et i bengydsinpound was
et . ) S|
e i Aty e dhide.
hydrdkyss r&wéf@ﬂmﬁeﬁw @é@%ﬁ%ﬁ@ﬁ%@m@f l(zmpzegy using 2-hydroxy-

s s R

“Teactise) Peeanigdohamasry. R aee H40664. O dmGimm fend@)3pdeipgh4 and

-2d/0P9: . (ien : 1H),
R o 1h (0 L) 2 B b i Do (Vg T 5 L3 . 12H),

0.88 fit¢p brPueparatiomet Gho AP (ke fusehdald-anabicy ol ) . @hexyl-6-
: I . [ .
(aEMnQML{@E—_@-S—ﬂl%dﬁfff-%[ﬁ%gﬂiﬂfl&%Rlcﬁ)t?_l})pentyl)-z-phenyl acetamide

la,5a,6(x azabicyclo[3.].Olhex-6- |~

2-cyclbpesrirmydiras Prepawh e opies hepsesdide ¢CBraptmlad, 589 b, using
(13158, 8o REP3URlRY10f. CRsiesth iR PHRIN GG H R IRV D ey-2,2-

diphenylacetamide instead of (2R, 2S) (1a,5a,60)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-

6-(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide to give the title
compound in 70% yield.

IR (KBr): 1658.0 cm™

"H NMR (CDCl;) spectral data showed:d 7.34-7.44 (m, 10H), 6.53 (s, 1H), 3.17-3.26 (m,
2H), 2.87-3.01 (m, 4H), 1.38 (s, 2H), 0.88 (t, 1H).

The mass spectra showed peaks at m/e 323 (M+1), 305 (M-OH).

Example 17: Preparation of (2R, 2S) (1a,.50.,60)-N-[3-azabicyclo[3.1.0Thexyl-6-
(aminomethy])-v1}-2-hydroxy-2-cyclohexyl-2-phenyl acetamide (Compound 17)

Step a: Synthesis of (1a,5a,6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-

(aminomethyl)-yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide
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20 azat_;icyclo[B.1.0]-h_exy|-6-y| methyl]-2-hydroxy-2-cyc|opentyélé%-EBEMER 2006

acetamide To a solution of
WQR40BABRIE-3N-benzyl-6-amino-3-azabicyclo[3.1.0] hexane (sHATHERMESA01367

as per reported procedure of Braish T.F. et. al., Synlett, 1996; 1100) (2.5

9, 7-ReRieRfad s PlocddatbpruaR AR Hep 8 Sl EPGhydroxy-

Boc-anhydridéJ (5.2 g, 23.9 mmol) were added. Tﬁe react?onl?r%’:gt_urg‘was

2-gyrlelearberbemd srtisacks Gribssieshit@siiarRinecbire dasrsibediiged Amer.
CH¥ih Sighlensmetbars4psieshunshedy pityvisiengnd BHES Pakéliercid.

Dried over anhydrous sodium sulfate and concentrated. The residue was
purifiSteBP cBReparatIhediddkap) (L €ing-599: NSy paitiexel ahdmb QHa yi6-
HikPolEHD-SPROHIGIRR LD I FA A AiRide 6-9 mmol) yield. The
(acompoqn f:)exhibitgi’jj‘na\ me tingq)poiﬁfﬁo_f 179.51-1e82.9C. 30 Step b: )
PrepakiticprapuRd v8) propsESBURN TechaRigeyEupbEprgle 1, step b using
(2R?38 ﬁ?ﬁ&;@i&)}h@fxl—@ﬂym-azabicyclo[3.1.0]hexyl-6-(aminometh 1_}-%]-2-
methyl)-2-(3-silyltrimethyloxy)-2-cyclopentyl-2-phenyl acetamide
hydieQy=/MBEFRoheRE- Wb 20D 47005182 IRCIIBAERB/BIXb,F 0,086 idrbenzyl-

RS R R e T N R
acatanuate g vathiett krabihporedatidid Hhixteld was stirred at RT for 12 hrs.

guted wi Ienr.1(50.0 ml) and extracted with ethyl acetate. The ethyl
mgc%%ég\g%%m%s washed with water and brine 5 solution. Dried and

1&NMM@%)?MtreBMs&qucﬁiﬁeﬁ?ﬁylﬁ@dmﬁﬁ)hF/o’.tﬁait(i@mphyHl)sﬁq@l (s,
5% et et in to give.t itle c o in.85% A
R R BB e S R AT B

1H)a,5a,6a)-N-[3-tert-butyloxycarbonyl-3- azabicyclo[3.1.0]hex-6-yl

methyl)-2-cyclopentyl-2-hydroxy-;N-methyl-2-phen 0 acetamide To a
Thseolllﬁ?%ns %?ctrriarlnreg 035%%/[’8%{?%%%%5]% gyﬁleo%h nd n-tetrabutyl

sjisiile ' Or 1% Ote ; 0COU

2-tyclopenteindekydivre-Aiehsthybd-fshch Vi sdwansdet Rlorfygmindct®led to 0C
and methyl iodide (2.3 ml, 36.8 mmol) in dry THE (2.0 ml) was added

drop\Step. 55 regdcutich fS(2RRZ8) $hdSatGd Ry 3 tar Nkt {103 enthitingl-3-

S R T U e o T HTET A
o T 2 B g DA R D B B b

(synthesized as per reported procedure of Braish T.F. et. al., Synlett, 1996; 1100) (2.5 g,
7.96 mole) in (50.0 mmol) at 0°C, triethylamine (3.9 ml, 28 mmol) and Boc-anhydride

(5.2 g, 23.9 mmol) were added. The reaction mixture was stirred at 0°C for 30 minute
and at room temperature for 12 hrs. Diluted with dichloromethane (50 ml) and washed
with water and brine solution. Dried over anhydrous sodium sulfate and concentrated.
The residue was purified by column chromatography using 25% ethyl acetate in hexane
to give the title compound as solid in 86% (2.85 g, 6.9 mmol) yield. The compound
exhibited a melting point of 179.5-182.9°C.

Step b: Preparation of (2R, 2S) (1a,5a,6a)-N-[3-tert-butyloxycarbonyl-3-
azabicyclo[3.1.0]hexyl-6-yl methyl)-2-(3-silyltrimethyloxy)-2-cyclopentyl-2-phenyl

acetamide
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Step d: Preparation of (2R, 2S) (la,5(x,6a)-N-[3-azabicyclo[3. ]'S'E -6-
ylmethyl)-2-cyclopentyl-2-hydroxy-N-methyl-2-phenyl acetam?ag oéal%qvI BER 2006

W@anEensaizhe compound (0.2 g, 0.4 mmol) from the above s@TiAB31934961367
(5.0 ml), conc.HCI was added dropwise till the pH of the reaction mixture

was 2rd heAitAcH BRI A NG Y e Pl b1iah 2 th NEHIREES (10.0

with saturated aqueous sodium bicarbonate solution. Concentrated under
myaigiferalid tresdbdBmal kA methribiaNentne dbmlnlf-mumol) were

addashed ndtheyuaisl AnchidneaselitianatTie RIOaNiGdaNsuNaSHHER RME(50.0 mi)
anhydrous sodium sulfate and concentrated to give the title compound as

and sidrartsdoyith ey asesaten hbp) shbacstets jsyer s Wesheghiith water and brine

sol (e 1 DapeeHAeakR MR diB o réfld( ¢ 48 patified-BY ¢6lurhh bidddaderéphy
(m, 10H), 1.11-1.82 (m, 12H) 28 28 DECEMBER 2006 WO 2004/01625

using Exfesthy] sealsteringhesgnare @ehe 1Hs remapnie %k P gctdmmoD
yisliowed peak of 329 (MH’). Biological Activity 5 Radioligand Binding
Assays: The affinity of test compounds for M2 and M3 muscarinic

receipStpYepsraas st eIRIDE) 6] 3H Job)y N BMEROPABIIR AHHCHTY- 3-

studies, using rat heart and submandibular gland, respectively, as
azabigyaled by Mol methy b SeElopsaey Kl msiross T s e

adqigditigations as follows. The membrane preparation was done with the
following modifications: a low spin step of 10 500g for 10 minutes at 4C

was geegdsdheibn e trivaa RAsim ddiErSe (D04 H Do BlarthAdiaheyl

high speed spin was done at 40,0009 and the homogenate was passed
AHRABE &ﬂ}&@&d@%&é@%@&ﬂ%@%&%&yé@ﬁcﬁ)i wapkat 0°C,
somagifisdas @lews 1 he masdywaldiR AR Mnd iR iREuRMIOBLIMEn was

was 3 hours; the PE concentration was 0.1%; the filtermat used was

stigpR RSk fard mBinides andirdlomisdde fred upemsaRsTHItus Wl sirreddor 1
h AU P! ﬁ%&]ﬂ' AR 808 kh Gl @) HaiEPYRIGE UsSE Y }%ﬁ?o? 138 THF (2.0

microbeta PLUS, from Wallac. Membrane preparation: Submandibular
mp)|vad sdded HeepwiserSisakstdor d3dirp RidRE. ird iter dsiti dquacog d¥aslicgs solution

( _ e . .
el g R
suﬁa@b.ﬂ@onwn@g@ﬁm&pfmm mpé@grifwd) baesluwhwbrameategraphdising 15%
o T et e SRR 2508
mpab paeldspended in same

Step d: Preparation of (2R, 28S) (1a,50a,60)-N-[3-azabicyclo{3.1.0]hex-6-
ylmethyl)-2-cyclopentyl-2-hydroxy-N-methyl-2-phenyl acetamide

To a solution of the compound (0.2 g, 0.4 mmol) from the above step in ethanol
(5.0 ml), conc. HCI was added dropwise till the pH of the reaction mixture was 2. The
reaction mixture was stirred at RT for 24 hrs. Neutralized with saturated aqueous sodium
bicarbonate solution. Concentrated under vacuum and the residue was taken in
dichloromethane (10.0 ml) and washed with water and brine solution. The organic layer
was dried over anhydrous sodium sulfate and concentrated to give the title compound as
solid in 54% (0.07 g, 0.21 mmol) yield.
m.p.: 91.5°C
'H NMR (CDCl3)spectral data showed:5 7.29-7.42 m, 5H), 5.39 (m, 1H), 2.81-3.52 (m,
10H), 1.11-1.82 (m, 12H)
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volume of assay buffer (HEPES 20 mM, EDTA 5mM, pH 7.4) %
stored at -70C until the time of assay. 25 Ligand binding assa?)l/é:‘| ﬁéeéﬁBER 2006

WQampoends were dissolved and diluted in DMSO. The memRE&h@B2003/001367
homogenates (150-250 g protein) were incubated in 250 | of assay buffer

IRIdES 48 catt 7.4) at 24-25C for 3h. Non-specific binding was
determined in the presence of 1 M atropine. The incubation was

ThemasteecHywhoivrdRsakioh 3894MEF)B fiber filters (Wallac). The filters
were then washed with ice cold 50mM Tris 30 HCI buffer (pH 7.4). The
filter mats were dried and bound radioactivity retained on filters was

Biologitad Astlyi¥s50 and Kd were estimated by using the non-linear curve

fittinOR ReGEKig ih 4 Biddin £ AdsRYS M IR FGHEy DTecaletnpbiHIOeM, and Ms;
constant K; was calculated from competitive hinding studies by usin

MpSCRRR R ERBH W bR VasiSEERinsd by DRt sopelamine binding

ste@04/R6Rg 4 Réal HRAAUBHREHEE PRarN aespet Bvaly 2ds H202iBAOBY Motiya et
ICSQ/ 1+,L/5(<B(%§ where L is the concentration of (E,H]N.MS used in the
‘e

P ReR preL -ARF KT R imess e ElpeipRe AfdoN A The
migAbied paéiingdariaddeodniogi NGRS W RIAMNHYZQAIW spin step of
overdose of urethane and whole bladder was isolated and removed
SO far QTIPS h e adIPsd ibad WitV and MG R g | oY IsRioA at

pI(WM,OdHe)Hi\@Csb%la&’ shfifr Wae/ dénR@t 24,60 0¢ ﬁﬁld?c& hb%iaglﬁ%@ xﬂa%-gésseéi through
aH2PO4 0.4; glucose, 5.55 and continuously, gassed with 95% 02 and 5
a t%@%!%ﬂl@%ﬂ%?dw U iér%e|aﬁgmam¥1§ﬁﬁp\%ﬂm%&e FhipHopys: the

aseaVSNgeaRas b3 MauntaditicudtiehalgiRrlathadirsOie FEEaBEnEEEon was
onnected to the base of thI? ti%s?ue h@ldgr and the_ other end connected

0-{5 B I IPRYHIS YRS e tepah W allata therSitpians psed dptiSunerpis from
walaistseeghatiat eIrRsiantl hasahisnsian ofdl gaandhaluatiasedvilibw@lgso

for 1 hour dyring which the PSS was changed every 15 min. At the end of
mbca?}%?ﬁzﬂoﬂl%&%ﬂ Wal@gsbilization of the tissue contractile response was

aSSGM@ﬂllWilﬂhé.ﬁribpﬁ?Hﬁdﬁ : Cﬁi@ﬂ@ﬁ@b@%ﬁ@ﬁﬂ&@@iﬁ@éﬁt&ﬁfﬁ%ﬁ)laﬁec} and
Sulhsequently a cumulative concentrati spaonse curve tg carbacho
PIETELOTIEH £ BORIEEE RGH DY UL A Nl BV P WachE dhce
inthe diase)inéobascagivevete ttm(@aubaswi me@g&ﬁedé@riﬂamwle@wg was
obtained in presence of NCE (NCE added 20 min. prior to the secon
GBS THE BT FL e P AR RN PR YB3 et sauze
and DifiCauatugscergrefugedcalsotiesk Dy fiiin radapdinanmtage selRBu e
Graph Pad Prism). valueg were, calculated by the formula pKB = -
Cﬁ%ﬁ%ﬁg r4@i§@f&%maiaagﬁﬂ&%s@m§@ T3P FETRCRRE n sAme
vohubld 39 48 RIRGRASPESHIAION ERASHINNR PPIS RS REreRtBRANsl700C

until the time of assay.

al

Ligand binding assay: The compounds were dissolved and diluted in DMSO.
The membrane homogenates (150-250 pug protein) were incubated in 250 ul of assay
buffer (HEPES 20 mM, pH 7.4) at 24-259C for 3h. Non-specific binding was determined
in the presence of 1 uM atropine. The incubation was terminated by vacuum filtration
over GF/B fiber filters (Wallac). The filters were then washed with ice cold 50mM Tris
HCl buffer (pH 7.4). The filter mats were dried and bound radioactivity retained on
filters was counted. The ICs( and K4 were estimated by using the non-linear curve fitting
program using G Pad Prism software. The value of inhibition constant K; was calculated

from competitive binding studies by using Cheng & Prusoff equation (Biochem
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In vivo experiments using anesthetized rabbit: The effect of te

substances 25 was studied on carbachol evoked changes on%laDEgngBER 2006
W R8e40082F3eart rate and salivation. Male rabbits weighing 1. 2GIKg0e3801367

anaesthetized with urethane (1.5g/kg), and administered as a slow

PARIAYESNO k‘§7iﬁkf9§£90¢_@f§’}®),tk?=m@%9 naleAL Yeithebe YRgReam YR Bion of
cannulated to maintain airway patency. Blood [g)ressure was recorded from

CRINYShses i3 e P BRI FERATHIS R P1ldPe Kdressure transducer

connected to a Grass 30 model 7D polygraph. The heart rate was

monitored by a tachograph triggered by the pulse wave of blood
F‘b‘?é@%ﬂﬂéENP@%W@%‘HHH%&F%&W@E‘H&HHE&M for the administration

of capeinlolba§t CRMRRI W R BRlNSHYPR INEGESE BXiaanesid/dhole
the femoral vein. 30 28 DECEMBER 2006 WQ 2004/005252

blastdenwarisaleied 889 reme Bt daRIAN-ANd RiRRSEIMHFS SGHH oL iRfimBuffer with the
folw%w;mdibﬁ@ﬂbﬁ)mtﬁwm; KentfieGacasef 8 nseoB et Nt O,

igated. The ureters were incised pro,ximallg/ to allow free flow of urine

li
VSN ahe R Y @UAese Ran dndiantiRronsbk sassed aith e rndn % CO:.

urethraymiaddscedond sepdsateahdianm shpadiainingidsares-6 meaiodd and
was introduced 5 into the bladger and ligated, The bladderﬁﬁ/as drained

moppted 1 E o oaeamIRA R, A5 With QA% Lt ps ey ke finis ihedfssue

hdlderali@uesitatcaliisinvas CannpeiegripihBrasassorogalspRqahsataph
through a Statham P10 EZ pressure transducer to monitor the bladder

tragsicre FRERAINTUS VARMA R 41 ERRTIERLPATRLIAYILE 8hd &/apmhaliowed to

eqRelingteFodd-Bouminrmaswalioned g SstadilzaiigadafveayarPeieds At the end of
subsequent to surgery, %%g}/ﬁg%} 0 response was assessed by placing

eqyRatieeeanddhsstat & HSHS GORIAF IS RSPIBSS Wamatesssed with

1 afieyCatesivatrelnotiisitationlyfoe Bfathel. subequeuycheumarhachol

(1.5.tg/kg, intrarterial) induced changes on blgod pressute, rt rate and
COMHFH P SSRRB RIS SATBACTY st R SHRter me7 Weobtained.

(S}
ANbiaech] AEEsI @R e bassifconasidhiedeaschfifiatibe bsastigativnlesponse

effect of increasing dose of t. ﬁ ng or,vehicle g).v,lz tq 15 min
RS AR SFEIR0S) MSL AL Ab BT BB seond CRO)
pressthe coatidafirenttagert Hxinaseachb radyaidia et e HIDSSSaduas were
% change from pretregtment control. 1Dso Vﬁ,fj{ue dose required to iphibit
colSyBteH PO RIS DSk REAE RGP R el LB Pl values were
caftgmeidaldnsGorduRSPKBSE Clbgd (ailgrGsaptnftaibl dSamemidniate(andt ratio-
values were express g)as /kg. The results of the in-vitro and in-vivo
DL Ire JRte e Tt Ah TSR TR 91 nsE ke te Siabsence of
antagonist.

In vivo experiments using anesthetized rabbit: The effect of test substances
was studied on carbachol evoked changes on bladder pressure, heart rate and salivation.
Male rabbits weighing 1.2-3 kg were anaesthetized with urethane (1.5g/kg), and
administered as a slow intravenous infusion through the marginal ear vein. The tracheae
were cannulated to maintain airway patency. Blood pressure was recorded from the
femoral artery by means of a Statham P10 EZ pressure transducer connected to a Grass
model 7D polygraph. The heart rate was monitored by a tachograph triggered by the
pulse wave of blood pressure. The other femoral artery was cannulated for the
administration of carbachol. Test compound and saline were infused intravenously via

the femoral vein.
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WO 2004/005252 PCT/IB2003/001367 Table Il Compd.No. R
Binding Assay Functional M3 MZ Assay Pki Ki pKB 1 9.28 Y%Q%BEMBER 2006

WO 2640131722 9.5+0.03 8.36+0.03 9.16+0.18 4 9.65+0.03 8.4BEW/TR@ 801367
0.2 57.5+0.04 6.8+0.04 - 6 7.88+0.03 7.11+0.07 7.8+0.09 7 8.61 7.6

8.56hd blad b Owas 8RpoSed o eh - Ri8linSlaplréibtilylahdlboth Ié dretdes were
9.047.6-138.77.3-148.877.14 8.73+0.18 15 10.18 9.66 - 16 9.41

idenfied; agefilly separgted and ligatady(LhsaiFRicas vere ancisabRreximally to allow
frebatidsyv| U e AMPRURGND RRIAS Y Athy b itekbS etedvéyn MR W2 deril D Matyd the

Heart Rate Bladder Bladder Pressure Response Response versus versus

ure{hiR 435 iFacst RIS PIRURIATRIb BAIAIBARHSEYSY bF §308lawasqntroduced

intb 2 Bratilidr- aRd 924Rd2 BiRBtalider ok tiaibPdndIhBsedudliB IR with 15ml

12.6+5.7 4 2.14+0.42 4.66+0.56 5.65+0.86 2.37+0.22 3.43+1.02 32 28
of] DE@‘EMB‘PF(%@@% The other end of the intravesical catheter was connected to the

Grass model 7D polygraph through a Statham P10 EZ pressure transducer to monitor the
bladder pressure. Care was taken to keep the exposed area moist and warm. A period of
30-60 min was allowed for stabilization of parameters subsequent to surgery. Salivation
response was assessed by placing preweighed absorbent cotton gauze in the buccal cavity
for 2 minutes after carbachol administration.

The effect of the compound on carbachol (1.5pg/kg, intrarterial) induced changes
on blood pressure, heart rate and bladder pressure were observed. At least two stable
responses were obtained. These responses were considered as 100%. Subsequently,
effect of increasing dose of test compound or vehicle (i.v,12 to 15 min before carbachol
challenge) was studied.

The change in bladder pressure, salivation and agonist induced bradycardia were
expressed as % change from pretreatment control. IDsy values (dose required to inhibit
50% of response) were calculated from non-linear curve fitting for sigmoidal dose
response curve using Graph Pad Prism software and values were expressed as pg/kg .

The results of the in-vitro and in-vivo tests are listed in Table II and Table II1.
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12

9.04

7.6

13

8.7

7.3

14

8.87

7.14

8.73+0.18

15

10.18

9.66

16

9.41

7.95

17

8.87

7.3

18

9.42

8.56

Tolterodine

8.47

8.68

8.86+0.12

Table I11

No.

Compound

IDsp (ng/kg,i.v)

Fold Selectivity

P

Bladder

ressure

Salivary
Response

Heart Rate
Response

Bladder
versus
Salivary

Bladder
versus
Heart Rate

Tolterodine | 2

5.84 +4.24

32.5+10.02

32.54 +5.77

1.24+0.21

1.26+0.19

2 3

93+1.1

7.

67 +1.19

21.13+4.47

3.08+0.94

12.6 +5.7

4 2

14+ 0.42

4.

66 +0.56

5.65+0.86

2.37+0.22

343+1.02
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e

0 to 4, CHR3, wherein R$ represents 33 H, OH,
W@%gg@i%%%?l or C1-6 alkoxy, or Q represents CH2CHR9, wherein 01367

represents H, OH, lower alkyl (CI-C4) or lower alkoxy (CI-C4); and 35 R6
wand RX e independently selected from H, CH3, COOH, CONH2, NH2,

1. 208 3R G2 d Be ThHeRE0PEBER ASEOrding to claim 1 having the

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

structure of Formula Il and their 2 pharmaceutically acceptable salts,
pharmaceutically acceptable solvates, esters, 3,gnantiomer
diastereomers, N-oxides, polymorphs, or metabadlites. 4 H 5R, 6 Ar
W-C-X-Y-Z-Q NH 11 RZ O '8 9 Formula Il 1 3,The compourds
according to chai Hg-the-stiuetare rmula 11l and theiH2
pharmaceutically cepta@e salts, pharmaceuti _auy-aeeep(aQ/le solvates,
esters, 3 enantiomérs, diastereomers, N-oxidesipolymorphs,Fger
metabolites. 4 H 5R, 6 Ar-Z-Q: ,,NH 7+11 RZ0O8H 9 Formulalll14.
The compounds according to claigo¢hamning the structure of Formula IV
and their. 2 pharmaceutically acceptable salts, pharmaceutically

adbdptatie cupstlhs aecapihlfo s, thAsRatinetLy NkSRiakle solvates,
pelysagrahsitidnivstiahalttesohiereinokigck, tpodyntbiphs, or metabolites, wherein

Ar represents an aryl or a heteroaryl ring having 1-2 hetero atoms, the aryl or
heteroaryl rings may be unsubstituted or substituted by one to three substituents
independently selected from lower alkyl (C;-C,), lower perhalo alkyl (C;-C4), cyano,
hydroxy, nitro, lower alkoxy (C;-C4), lower perhalo alkoxy (C;-C4), unsubstituted
amino, N-lower alkyl (C;-Cy4) or -aryl amino, amino carbonyl, or N-lower alkyl (C;-
Cy) or -aryl amino carbonyl;

R, represents a hydrogen, hydroxy, hydroxy methyl, substituted or unsubstituted
amino, alkoxy, carbamoyl or halogen;

R, represents alkyl, C;-C7 cycloalkyl ring, a C3-C; cyclo alkenyl ring, an aryl,
heterocyclic or a heteroaryl ring having 1 to 2 hetero atoms; the aryl, heteroaryl,
heterocyclic or a cycloalkyl ring may be unsubstituted or substituted by one to three
substituents independently selected from lower alkyl (C;-C,4), lower perhalo alkyl (C;-
C4), cyano, hydroxy, nitro, lower alkoxycarbonyl, halogen, lower alkoxy (C;-Cs),
lower perhalo alkoxy (C;-Cj), unsubstituted amino, N-lower alkyl (C;-C,) or —aryl
amino, amino carbonyl, or N-lower alkyl (C;-Cs) or —aryl amino carbonyl;

W represents (CH,),, wherein p represents 0 to 1;

X represents an oxygen, sulphur, -NR or no atom, wherein R represents hydrogen
or (C;-¢) alkyl;

Y represents CHRsCO or (CH;)q wherein Rs represents hydrogen or methyl and q
represents 0 to 4;

Z represents oxygen, sulphur, or NR;y, wherein Rj represents hydrogen or C;

alkyl;
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W %0%}% él{59205252 PCT/IB2003/001367 1 5. The compounds aceal

5Ri 6 Ari-Z-Q:;,,NH 70 8]rH 9 Formula IV 34 28 DECEI\4 E

? %% R 2006

claim 1 having the structure of Formula V, and their 2 pharmaceutlcg%/) /001367
acceptable salts, esters, enantiomers, N-oxides, or metabolites; 3

whergingprefuasetH) 0 diftdeinnbrepdents & N @ HIE, FoH¥dia ¥ drbpresents

A compound selected form the group consisting of 2 (2R,282 i
(1&5QBafnekyhicycrlfenyb]AByre Kk ARoPR&tSARIEnth ydiialy L Be.gvherein
cyg)epsthg pheny! asetamide (Compornsivky, AR 2S)C,); and
(la,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2- 5
cycloRe AR REn I kBRI RSl Balt HBofpold G, NH., and
(2Rfe5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-

2- 7 cyclopentyl 2-phenyl acetamide (Compound 3); 8

2. (2R (bobpdmdN 4 axabicye!ofdich. | exyhd-tamitocaathy)-FhradiddIDxyid their

2- 9 cyclopentyl 2-phenyl acetamide hydrochloride salt (Compound 4); 10
(LSRN (2SR Rcor TRy oS oSy -ester.
2elldntyalepe diybirpbeep, acehaidusie (Genupshi)tbbindidbolites.
(2S)-(la,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-

2- 13 cyclopentyl 2-phenyl acetamide hydrochlorli_ge salt (Compound 6);

14 (2R, 2S) B
(la,5a,6a)-N-[3-azapicyclo[3.1.0]hexyl-6-(amino -ytf-2-methoxy-2-

15 cyclopentyhk awﬁm@e{@pmmmw
(la,5a,6a)-N-[3-aza icyclogr.]l.O]hexyl-6-(amino ! -yi1-2-hydroxy-2- 17
cycloheptyl-z-pherﬁﬂ acetamide (Compound 8); £8 (2R, 2S)

(Ia,5a,6a)-N-[3-azabicycIo[3.1.0]hg)éy%@minonﬁ'éthyl)-yl]-z-hydroxy-2- 19
cyclobutyl-2-phenyl acetamide (Compound 9); 20 (2R, 2S)

3. (I3Ra SR URRZRRIIHR oL DANRXY AR BRMEIRY bR TMMENY 12T and their

pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,

enantiomers, diastereomers, N-oxides, polymorphs, or metabolites.

H

Ar

Formula 111

4. The compounds according to claim 1 having the structure of Formula IV and their

pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,

enantiomers, diastereomers, N-oxides, polymorphs, or metabolites, wherein r is 1 to 4.

H

Ar

Formula IV
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10
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22
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25

26
27

[3 azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-h
Wi R

21 cyclobutyl-2-phenyl acetamide tartarate salt (Compound 1@%@ égﬁf" 2006

Q%g(é /001367

uorocyclopentyl)-2-phenyl acetamide (Compound 11
2S)

5. (lxkha &anhbdrdazrbinvse 3oL Ahaxy an@EpinRmetttiny b2 FHdam ¥, #R1 their

(3- quorocycIopentyI) -2- phenyl acetamide (Compound 12); 26 (2R, 2S)
(1RNATBRONPaLhy ASRSRIRTS. 150 Re BB aRIPRIHABIFHH) {)fy%lﬁﬁ&ro%y Betgpolites;
(SudrdiflHaragyelepgntyb-2-phenyl acetamide (Compound 13); 35 28
DECEMBER 2006 WO 2004/005252 PCT/IB2003/001367 28 (2R, 2S)
(la,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6- (ammorgpthyl) -yl]-2-hydroxy-2- 29
(3,3-difluorocyclopentyl)-2-phegy

14); 30 (2R, 2S)
(la, 5a ,6a)-N-[3-azabicy

(Ia 5a ,6a)-N-[3-azabicyclo[3.\L.0lhexyl-6-(aminonpethyl)-yl]-2-hydroxy- 33
2,2-diphenyl acetamide (Compéfhd 16); 34 (2R, 2S)
(la,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2- 35
cyclohexyl-2-phenyl acetamide (Co@fiptilad/17) and 36 (2R, 2S)
(la,5a,6a)-N-[3-azabicyclo[3.1.0]hex-6-ylmethyl)-2-cyclopentyl-2- 37

6. N Exy bRt R PRE Y HRCEIGIPIdsHSampernd 18). 38 7. A

pharmaceutical composition comprising a therapeutically effective amount
OQ@RQ%PH'&%UBQ)G‘N @ﬁé&@ﬁé?&!ﬁm b]&)@ﬁl%—éﬁﬁ&?ﬁ&ﬁ%ﬁ&ﬂ”@hhxdroxy -2-
phasm licaflierl acagRiRiRIECCRRIBIReNEipients or diluents. 18

process of administering to an animal or a human suffenng}from a disease

@&éb&&%é@%ﬁé P pregabigy chahdy Hhery kSt eIntBets Hrdghydroxy-2-
RERETNY sy %%M@%’@&%@é&lfﬁmameann.c

reoRDIPr 8, SiBeAREUlSAI SiERGEYE 0 thame¥nbaliAcRTRY mﬁagosaez-
SEYERIn®I IFPOpRLAR la Rttt RIC IndFduBLIIW-11-X-Y-Z-Q NH -<=h2 U Fi
R6 10 Formula | 11 its pharmaceutically acceptable salts,

ohERrhEkedicty NebisprablevsitlideQ hssdrs-(amipamsthsiary;2-hydroxy-2-
d@ﬁ@@e&%?sp -BYiAsstapfhs SRS e sabLifemROHB Y

(2S)-(1a,5a,60)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cyclopentyl 2-phenyl acetamide (Compound 5);

(2S)-(1a,5a,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cyclopentyl 2-phenyl acetamide hydrochloride salt (Compound 6);

(2R, 2S) (1a,,50,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-methoxy-2-
cyclopentyl-2-phenyl acetamide (Compound 7);

(2R, 2S) (1a,50,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cycloheptyl-2-phenyl acetamide (Compound 8);

(2R, 2S) (1a,5a,60a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cyclobutyl-2-phenyl acetamide (Compound 9);

(2R, 2S) (1a,50.,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
cyclobutyl-2-phenyl acetamide tartarate salt (Compound 10);

(2R) (1a,,50,60)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-(3,3
difluorocyclopentyl)-2-phenyl acetamide (Compound 11);

(2R, 2S) (1a,50,6a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
(3-fluorocyclopentyl)-2-phenyl acetamide (Compound 12);

(2R, 2S) (1a,5a,60a)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
(3,3-difluorocyclopentyl)-2-phenyl acetamide (Compound 13);
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hydrdgaFeet

13 Ar represents an aryl or a heteroaryl ring having 1-2 heterozgtBEEsEMBER 2006

nggg&s%g%%bm aryl or heteroaryl rings may be unsubstituted OrPC(‘jr/]!Bzoos/001367
ed from

substituted by one to three 15 substituents independently select

lower alkyl (C1-C4), lower perhalo alkyl (Ci- 16 C4), cyano, hydroxy, nitro,
loyRr Al (e ANIPwes RRDAIY AHkOMe(G keCAniddenshstiies) droxy-2-
aminoyiNIOEY %—@thcﬁ{yﬁ&’é@ﬂ?f@@ta@{&@@ %’EQ@Mp@ﬁJ.\E’ i8;

lower alkyl (CI-C4) or -aryl amino carbonﬁ/l; 19 R1 represents a hédrogen,
h&%zﬁ)r@/wéﬁwﬁ%g&ﬁﬁﬁ%ﬁy@n{&w B AeTeBRoDS Hlbybin? 2y droxy-
repredBhenzliagetels-€oarggakyPling, a C3-C7 cyclo alkenyl ring, an

ariR 23 NAleroeysdinQIa-ReisiaRIM Sind NAWPYeL Jendh DRIGER BIPMS: th8roxy-
aryh hgiREaarvbeafh2B é&ﬁﬁ\é@ﬁ@ﬁoéﬁ &%92004_/00525[?
PCT/IB2003/001367 23 heterocyclic or a cycloaé[(lg/l ring may be

ukdbibaittes S-Sl deaaljcaRlokd e xak alaingaia&yD)-yll-2-hydroxy-2-
ineehaiyRhsdieertrgrifowerargie 1 7¢aydiower perhalo alkyl (01-
2R4» AR DveeXY[INHrabIoYeRs[3 koHerbMe dRp&ttlkaxy
(Gl Gk 2R JM"}/PQ[BQE:Q}Q'K@%'%)) jigytgjgmo, WN'|0%VGV
alkyl (C1-C4) or -aryl 27 amino, amino,carbonyl, or N-lower alky| (CI-C4)

ﬂ%}fﬁmﬁ?&%ﬁ%aﬂw%wr@mw(éﬁ%ﬁpﬁm%m FrEpHagepRognt of a
tacdingduhdesy esanisdamoxygan salpBuy -NRpreNeates: WhergiRainaceutically
represents hydrogen 30.or (C1-6) alkyl; 31 Y represents CHR5CO or
(CERARITSRTR S S PSR &n or methyl and q 32 represents 0
to 4; 33 Z represents oxygen, sulphur, or NR1o, wherein RIO represen

B B A SRR T SRR Fom & Gisease or
refisesdnts Othe desphiR@ywihenaiy R&lrgpyesanestitd sysRihs Cierdlkyhe disease
C1-6 alkenyl,.C1-6 alkoxy, or Q represents CH2CHR9, wherein R9 37 .
B DR B G R B R Ry (G s cgl e grrective
anth®intaré ndappoaehths selediedtitanuild oERINWQ@OH, CONH2, NH2,
39 CH2NH2. 1 9. The process according to claim 8 of administering to an
animal or a human suffering 2 from a disease or disorder of the
respiratory, urinary and gastrointestinal systemsH3 wherein tRe disease
or disorder is medigted through muscarinic receptors, a4 therapeutically
effective amount off a compound having the struCture of Formia I, its 5
pharmaceuticafly a ce\ﬁfﬁtﬁe_ g4ItsY pharniacentichlly acceptable Solvates,
esters, 6 enantionggrs, diastereomers, N-oxides,:polymorphs\or
metabolites. H Rs
Formula |

its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,
enantiomers, diastereomers, N-oxides, polymorphs or metabolites, wherein

Ar represents an aryl or a heteroaryl ring having 1-2 hetero atoms, wherein the
aryl or heteroaryl rings may be unsubstituted or substituted by one to three
substituents independently selected from lower alkyl (C;-C4), lower perhalo alkyl (C;-
Cs4), cyano, hydroxy, nitro, lower alkoxy (C;-Cs4), lower perhalo alkoxy (C;-C,),
unsubstituted amino, N-lower alkyl (C;-C4) or -aryl amino, amino carbonyl, or N-
lower alkyl (C;-Cy4) or -aryl amino carbonyl;

R, represents a hydrogen, hydroxy, hydroxy methyl, amino, alkoxy , carbamoyl or
halogen;

R, represents alkyl, C;-C; cycloalkyl ring, a C3-C; cyclo alkenyl ring, an aryl,

heterocyclic or a heteroaryl ring having 1 to 2 hetero atoms; the aryl, heteroaryl,
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10

11

12

wh' glfb%ﬁggording to claim 8 of administering to an animal or a
Su

7H 8IR 9 ArtW-II-X-Y-Z-Q NH 10 1IRZ O 11 12 Formula Il ]2 BE-EE?IIBER 2006

: : ) ) 003/001367
ering 2 from a disease or disorder of the respiratory, urinary an

gastrointestinal systems, 3 wherein the disease or disorder is mediated

thielaht AU GRS dRAARIPH Ay e raneutiaalty EHeatlbeiameawyt &eo three
compaound having the structure of Formula Ill, 37 28 DECEMBER 2006

wePstiyaRibEsisPIpderti selsssen frony 8 et gHarhhGedutc s eeditiandky! (Ci-
S@ts, BHACNREESHSAUIRCIERERRIR SO/¥atBSn BSIRNDe & SIRIWQMBES: (C-Cy),

diastereomers, N-oxides onmorphs,Prodrugs or metabolites. 7H R, 8

0oy e 29219 §1kp 9 Eisfrmbianiras i ehamRoe sdoveiiny o Galer gary!
OhaFRINISIEINEL BNy [aBHNal S & BT SEffpEngdard fERmG EAsEaSA;0r

disorder of the respiratory, urinary and gastrointestinal systems, 3

wherdneRECHFEEASd bPa BFERR R TiIgRsSd YriPoligh muscarinic receptors,

a 4 teranesdicaly elfectivesaipaunt R pRHNCGNRYHN IR StEusity Bydrogen
of Formula IV, 5 its pharmaceutically acceptable salts, pharmaceutically
a86égﬂaﬁlé1§§5llvates, esters, 6 enantiomers, diastereomers, N-oxides,

POlyNYOFEhs s @RUTHTS COMBe@vljieshalRei D raprisitad 1B/ itoBchbAmethyl and q
om0 lo P 121 H
Z represents oxygen, sulphur, or NR;o, wherein R represents hydrogen or C;_¢
alkyl;
Q represents -(CH;),-, wherein n represents 0 to 4, CHRg, wherein Rg represents
H, OH, C,, alkyl, C;-¢ alkenyl, C;-¢ alkoxy, or Q represents CH,CHRy, wherein Ry
represents H, OH, lower alkyl (C;-C4) or lower alkoxy (C;-Cs4); and
Rg and R; are independently selected from H, CHs;, COOH, CONH,, NH,

CH,NH,.

. The process according to claim 8 of administering to an animal or a human suffering

from a disease or disorder of the respiratory, urinary and gastrointestinal systems,
wherein the disease or disorder is mediated through muscarinic receptors, a
therapeutically effective amount of a compound having the structure of Formula II, its
pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,

enantiomers, diastereomers, N-oxides, polymorphs or metabolites.

H
R, ?ﬁ
Ar W—C—X—Y—2Z—0Q NH
0 Nl
R, o} :
v

Formula Il

10. The process according to claim 8 of administering to an animal or a human suffering

from a disease or disorder of the respiratory, urinary and gastrointestinal systems,
wherein the disease or disorder is mediated through muscarinic receptors, a

therapeutically effective amount of a compound having the structure of Formula III,
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1314 qumula IV112. The process accordm_g to claim 8 of aq§1 IEMB%R 2006
| or a human suffering 2 from a disease or dlsorderé) N82003/001367

respiratory, urinary and gastrointestinal systems, 3 wherein the disease
or disorder is mediated through muscarinic receptors, at least one 4
theraneptrabueiact vecapisiet 9@, compasdhieNinghesibietuvates, esters,
Formula V, its 5 pharmaceutically acceptable salts, pharmaceuticall
aCBAPtABIE SRS UREEFs N RS RATERS RS REPEBIRR AL, TRE >
polymorphs or metabolites, wherein's 7 repregents 1t0 2.8 9 10 11 12
38 28 DECEMBER 2006 WO 2004/005252 PET/IB2003/001367 13 14 N
15 Ar Z-QII-INH 16 17 H I8 19 Formula V 14 rocess according
to claim 8 wherein the &l or-diserger ig urinary 2 jNBontinence, lower
urinary tract symptoms (LU S)”bronchial asthya, chyonic 3 obstructive
pulmonary disorders (COPD3J, pulmonary fibrosis, irritable bowel 4
syndrome, obesity, diabetes or gastrointestinal hyperkinesis. 1 14. The
process according to claim 9 whelFeimihéadidease or disorder is urinary 2
incontinence, lower urinary tract symptoms (LUTS), bronchial asthma,

1 IcHfonjro8esh struwtiviegol rlema i’/ disdrders t¢G QPO Jap aimmari ary fibrosis, suffering
irtitable bowel 4 syndrome, sity, diahetes or gastrointestinal .
ol e T R & 158 e FREIES 5 AT B tcstinal systems,
disbaserortbiisalsends urinahyoiincontimedieésdoWepugnanus@einic receptors, a
SYRPIRY éégﬂ %&85199%%%'11% _%‘f”&"%‘co‘%ﬂr%”}gd %a‘%?%r%e‘"é%%%o&aﬁ%nnula v,
disor rst f) , pulmonary ftibrosis, wﬁtaﬂa e bow

its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,

enantiomers, diastereomers, N-oxides, polymorphs, prodrugs or metabolites, wherein

ris 1 to 4.

Ar

Formula IV

12. The process according to claim 8 of administering to an animal or a human suffering
from a disease or disorder of the respiratory, urinary and gastrointestinal systems,
wherein the disease or disorder is mediated through muscarinic receptors, at least one
therapeutically effective amount of a compound having the structure of Formula V, its
pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,
enantiomers, diastereomers, N-oxides, polymorphs or metabolites, wherein s

represents 1 to 2.
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13
14
15
16
17
18

19

4 syndrome, obesity, diabetes or gastrointestinal hyperkinesis 81|§E6CEM§
Br?&%ﬁ)%ﬁggordmg to claim 11 wherein the disease or dlsorder S
Incontinence, lower urinary tract symptoms (LUTS), bronchial asthma,
chronic 3 obstructive pulmonary disorders (COPD), pulmonary fibrosis,
irritable bowel 4 syndrome, obesity, diabetes or gastrointestinal
hyperkinesis. 1 17. The process according tobt:lalm 12 wherein the
disease or disorder is urinary 2 incontinence; lo urinary tract
symptoms (LUTS), bronchigt asthma, chronjq tructive pulmonary

2006
do3fo1367

an animal or a human su from a disease or 2 disorder of the
respiratory, urinary and gastrdintestinal systems, wherein the disease 3
or disorder is mediated through muscarinic receptors, a therapeutically
effective 4 amount of the pharmaggutifigho@mposition according to claim
7. 39 28 DECEMBER 2006 WO 2004/005252 PCT/IB2003/001367 1 19.
13T Magprpeesssacacosaiigeioclaimhs svhetieisitheldiseasssor disafstederingryirinary

2 incontinence, lower urinary tract symptoms ronc asthma,
ARSI S st/ QR RIS N RS b é?%néc%@ph? @ﬂ%sr%‘&’sa chronic
|rmﬁm@cbowebmmﬁorﬂ&o@b@sitxmi@mw$ﬁrngmtfplnfeﬁtmaJ irritable bowel
erkinesis, 1 20. A method of preparing a compound of Formula |, 2 H
e SRl B S SR R R R SBEHIHE 6 Formmuie | 7
1 4a[}filllts harmaceutl %%mcelgtabls sahsf eDha{ma eutlcallxr %CG(PH% is_ urinary

Solvates §esf1ers enantiomers dlas}%reomers N-oXides, morphs or
mataimhrtﬁs;wvhevean Arfrarg ptesensgraptamd dWlﬁSDerbmythmag Iaa\hmg chronic

etero atoms, wherein. the, 10 be}?‘neter ar Inng .
o R R T ROPRE TR R i bowe

|Wemmsemmudh@mﬂgvmmkw(ﬁal@pﬁmmmperhalo alkyl (01-
12 C4), cyano, hydroxy, nitro, lower alkoxy (C1-C4), lower perhalo alkoxy
153G hpyockSsunsedrdiingteid anaimo, l‘ﬂllwhereém(yhécdi@aé)eororaﬁiﬁs@rﬁﬁnois urinary

a%&%ﬁf’i‘éﬁé’@yﬁo%'r\' u]r/'}l et?a%ll.kyéﬁg AQ ?L[f"f argllgffc gi{p%@mngaS chronic

R1 represents a hyd rogen ydroxy, h roxy meth ,’amino, alkoxy
calsameNorpulmonary - disorders (COPD), pulmonary ﬁbros1s irritable bowel

syndrome, obesity, diabetes or gastrointestinal hyperkinesis.

16. The process according to claim 11 wherein the disease or disorder is urinary
incontinence, lower urinary tract symptoms (LUTS), bronchial asthma, chronic
obstructive pulmonary disorders (COPD), pulmonary fibrosis, irritable bowel

syndrome, obesity, diabetes or gastrointestinal hyperkinesis.

17. The process according to claim 12 wherein the disease or disorder is urinary
incontinence, lower urinary tract symptoms (LUTS), bronchial asthma, chronic
obstructive pulmonary disorders (COPD), pulmonary fibrosis, irritable bowel

syndrome, obesity, diabetes or gastrointestinal.

18. The process of administering to an animal or a human suffering from a disease or
disorder of the respiratory, urinary and gastroinstestinal systems, wherein the disease
or disorder is mediated through muscarinic receptors, a therapeutically effective

amount of the pharmaceutical composition according to claim 7.
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16 halogen; 17 R2 represents alkyl, C3-C7 cycloalkyl ring, a C%— B)E

. | . .2 C R 2006

Wﬁl%{g&%d'%ggz an aryl, 18 heterocyclic or a heteroaryl ring having :gg)o 1001367
etero atoms selected from a group 19 consisting of oxygen, sulphur-an
nitrogen atoms; the aryl, heteroaryl, heterocyclic or 20 a cycloalkyl ring

19MBNeD rassPSitbbes ) sbstbmediBy anedardhige substivents ddorder urinary
independently selected from lower alkyl (Cl-C4i,JrIower perhalo a

lo alkyl ,
(CACRANLfEn, |O¥Ry HFBRY nHAS! ISWEPLIRExYEAHhBhy PIoad N ,aﬁi/Wa?a chronic
aleuGl-Cpulpwainerdaladed alkayis; 1 fudhdmasybsiisas amingle bowel
N-lower alkyl (C1-C4) or -aryl aming, aming 24 carbonyl, or N-lower alkyl

(eI Be-gRosHnitiaRelrs SRR W B e BESSp, wherein p

represents 0 to 1; 26 X represent oxygen, sulphur, -NR or no atom,
2%1&%&’?3@6?@?@% Qﬁné?afgﬁ?é‘% Ialkyl; 28 Y represents

CHRS5CO or (CH2)q wherein RS represents hydnegen or metkyl and q 29

represents O to 4; 40 28 DECEMBER 2006 WO ?2004/00523\2

PCT/IB2003/001367 30 Z represents oxygen, sd|phur, NR1owherein RIO

represents hyﬂ?%ﬁ@-ﬁ TI(‘%;‘BYL‘Q@?&W%(CHZ)" (whepefi n

represents O to 4),{;HR3 @vherein R3 represents ) XC1-6, alkyl,

C1-6 alkenyl, C1-6 alkoxy) or CH2CHR9 (whereig R9 represers H, 33

OH , lower alkyl (CI-C4) or lower aikoxyu(@ltC4)); and 34 R6 and R7 are

independently selected &om H,%: 3, C?OH, CONH2,.NHf, 35 CH H2;l ¢

3875 ¢ mBHREH SIS g".‘%“f‘%é’ﬁ%a%% Ry & CSHBsU PSR Solvates,

wiiheasconapaumdef diastatdenérs 38 -Hdxiiés 3SolRméth Ry M rhlefabblites, wherein

H-X-Y-Z-Q N-P 41 RZ O 42 Fj R6 43 Formyla VII Formula VI 44 to giye a.

proteelelREHHEUAR SPESIAISF LAY B, 1o R, Y0l n the

4argte @s hetiredylanthg iseproke chinglogoupetbran sabktiog iy HoRY to three

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29

substituents independently selected from lower alkyl (C;-Cy4), lower perhalo alkyl (C;-
C4), cyano, hydroxy, nitro, lower alkoxy (C;-Cs4), lower perhalo alkoxy (C;-C,),
unsubstituted amino, N-lower alkyl (C;-C4) or —aryl amino, amino carbonyl, or N-
lower alkyl (C;-C4) or —aryl amino carbonyl;

R represents a hydrogen, hydroxy, hydroxy methyl, amino, alkoxy , carbamoyl or
halogen;

R, represents alkyl, C3-Cy cycloalkyl ring, a C3-C; cyclo alkenyl ring, an aryl,
heterocyclic or a heteroaryl ring having 1 to 2 hetero atoms selected from a group
consisting of oxygen, sulphur and nitrogen atoms; the aryl, heteroaryl, heterocyclic or
a cycloalkyl ring may be unsubstituted or substituted by one to three substituents
independently selected from lower alkyl (C;-C,4), lower perhalo alkyl (C;-Cy), cyano,
hydroxy, nitro, lower alkoxycarbonyl, halogen, lower alkoxy (C;-Cs), lower perhalo
alkoxy (C;-Cs), unsubstituted amino, N-lower alkyl (C;-C,4) or —aryl amino, amino
carbonyl, or N-lower alkyl (C;-C4) or —aryl amino carbonyl;

W represents (CH,),, wherein p represents 0 to 1;

X represents an oxygen, sulphur, -NR or no atom, wherein R represents hydrogen
or (Cy-¢) alkyl;

Y represents CHRsCO or (CH;)q wherein Rs represents hydrogen or methyl and q

represents 0 to 4;
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T Q1P S IRZZO TS o o7 Formule B eiben o
Wgeprotecgng 49 agent to give compound of Formula | wherein Xtc E‘I?ﬁ%?lom%?
W, X, Y, Z, and Q are as 50 defined, H R7 51 R, 52 Ar- W-I-X-Y-Z-Q NH
30 53 1IBZG54meraiyach Bl 2 INE e Whelarrgf slais2Qs WIBksIBPds ¢ alkyl;
any protecting rougafor an amino group and is 2 selected from the group

31 consiQtiETeIBENYyHahd WHEESIBXY TRrseris Jriups. 1R wihdherginby tgpresents
32 clainp20.owhesripl tiag rearti, af a,GaReRY Be OFFOHRYIMI St R, Zepresents H,

compound of Formula VII to give a compound of Formula VIl is carried

3 olthih tee < #5% SECENMBER SO WA adeal 88952

34 PCTAB28QBRO1IBS hpspepnafI9f & rendenyng BYewhichasisatestad,, NH,,
from the group consisting of 1-(3- 4 dimethyl amino propyl)-3-ethyl

35 cArbetiffride hydrochloride (EDC) and 1,8- 5 diazabicyclo

36 [Ss4idpdea-doaiei{PABY). 1 23. The method of claim 20, wherein the
reaction of a compound of Formula VI with a 2 compound of Formula VIl

s caffléd odfRTHSGHEBIP PG U rORL VENY S8 SaPe e thergrdap' |
38 consisting of N,N-dimethylformamide, dimethyl sulfoxide, toluene, 4 and
xylene. 1 24. The method of claim 20, wherein the reaction offtompound R7
39 of Formula®VI with a 2 compound of Formula VIl is carried o LaLleAQC{
40 1 25.ATrreine‘t'h of ©im 20, wherein t_ngp\r(oiefma of 2&cpompound of o
il Formula 2II IS ZCL;arried out with a deprotecting agent'whick |s selected \/

from the group consisting of 3 palladium on carbon, trifluoroacetic acid

42 (TFA) and hydrochloric acid. 1 26. The method of claim 20, wherein the  Re
deprotectior%ofa ompound of Formula VIl to 2 give a comRQ nd of

43 Formula | is'APEE 8¢t in a suitable organic solvent S8EMEY éjfrom the

44 grougheanpistingedf sneiamad of thanal] damahydeetinanaRe ReeWNX|IF., 42 and Q

45 are as defined, and P is a protecting group for an amino group
H Ry
Ry 4&
Ar W—C—X—Y—Z—CQ N—P
|| BN
R, 0 :
H R
46 H °
47 Formula VIII
48 (b) deprotecting the compound of Formula VIII in the presence of a deprotecting
49 agent to give compound of Formula I wherein Ar, R;, R,, W, X, Y, Z, and Q are as
50 defined, H R,
51 R, :
52 Ar+W—C—X—Y—Z—Q NH
I \_<
53 Ry o :
H Re
54 Formula |

1 21. The method of claim 20, wherein P is any protecting group for an amino group and is

2 selected from the group consisting of benzyl and t-butyloxy carbonyl groups.

1 22. The method of claim 20, wherein the reaction of a compound of Formula VI with a

2 compound of Formula VII to give a compound of Formula VIII is carried out in the
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23.

24.

25.

26.

presence of a condensing agent which is selected from the group consisting of 1-(3-
dimethyl amino propyl)-3-ethyl carbodiimide hydrochloride (EDC) and 1,8-
diazabicyclo [5.4.0]Jundec-7-ene (DBU).

The method of claim 20, wherein the reaction of a compound of Formula VI with a
compound of Formula VII is carried out in a suitable polar aprotic solvent selected
from the group consisting of N,N-dimethylformamide, dimethyl sulfoxide, toluene,

and xylene.

The method of claim 20, wherein the reaction of compound of Formula VI with a

compound of Formula VII is carried out at 0-140°C.

The method of claim 20, wherein the deprotection of a compound of Formula VIII is
carried out with a deprotecting agent which is selected from the group consisting of

palladium on carbon, trifluoroacetic acid (TFA) and hydrochloric acid.

The method of claim 20, wherein the deprotection of a compound of Formula VIII to
give a compound of Formula I is carried out in a suitable organic solvent selected

from the group consisting of methanol, ethanol, tetrahydrofuran and acetonitrile.
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