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WD 2004/ 005252 PCT/ | B2003/ 001367 1 AZABI CYCLO

DERI VATI VES AS MUSCARI Nl C RECEPTOR ANTAGONI STS FI ELD
WOR0EIHES25NVENTI ON Thi s i nvention general |y rel B¢ E$B2063/001367

muscarini ¢ receptor antagoni sts which are 5 useful,

ATRIELLE D#ﬁiz%élgl&flq%gg p@ﬁgﬁhm@ﬁ%ﬁ ANTAGONISTS

gastroi ntestinal systens nedi ated through nuscarinic

receptors. Specifically, the invention relates to
derivatives of az _ TION| udi ng, for
A T o R

ustafu'l Sunisigl dthidredes)] €rith@treat@ent famedd disshs@heitieespitdte] urinary
nposi ti ons cont ai ni g% such 10 conpounds and_met hods
anéfgaﬁtr@a@ﬁtﬁga ay%@a%@sdl dithrough WHBHFIE TRERDELS ﬁp%mﬁcally, the

1n{1§ﬁl%ﬁtrgﬁt%s to ]gg: ?%;E I}Mé %1%?%,3& Q)la?nple, 6-
receptors as nenbers o e rot e n
suBetaet;eﬂtazabmg}@Rﬂ;stl)O haxanes Mpandd, @ﬂlsabsltlam:d gerofatiBes, and 2,4,6-
sub-.t Nb) and .are 1
i DAL Ha Y St o4 piEAlics) CaRBOY P RN
confPoBRECIRI ARV staldtifl §1"s6ds@§"ﬁ1@8iaféﬂ thrdUbH inﬂk&n@lf&@&?ptors
and tissues and are critical to the nai ntenance of
central and peripheral cholinergic neurotransm ssion.

The regi onal di o\ @m&@&fub types

in the brain c'luﬁéléu v{)ﬁ&lﬁ@éﬁ i ment ed.

For exadaphi, reédi)@orb/&s ﬁdéhib}éﬂ@%f e G@?&Eﬁ@o@ﬂdd@édebﬁérs) (GPCRs)
neuronal tissues such as cereberal cortex and

arg peropeeil ©f g 4agily af 5 raseppsubetysesiMp &a YipMesadMaranhpsp
ack)lgatgycgr Oe%{eﬂlré’tﬁgéﬁ% fet R%%gi(':}goth%% ’ﬁl;'e% r&%gtt%i‘s Oa% L\Xdél)n gféﬁ'{;“o%ted on

Ia, an
mﬁlh@ﬂs(bfgml’linﬂ)ﬁsms afd @ﬁehnﬂuaab eheaﬁﬁin&ahm%aiﬁtentgil andlperipheral
(Nature, 323, 411 (1986); Science, 237, 27
ch@h}myqneumaewwonﬂ s fiegiona! dassribitisieo |th35€ﬁ%CﬁPE9aF‘1b types in the
1"
orgeaf Sher Srgals it HBOMeny 3P FELLpiie (e Y B0 fedocated
préharilglin newdtesa tisties stdheas2breberal crg‘tetxaind aotoanmicaganghi, the M,

N N T e

br%ﬁ%ﬁﬁ? an@ M p WEBLRR ¥ légaéﬁ%@doﬁﬁﬂg'itfy' d?lrbmcﬁ)'?ﬁ Afis@e and salivary

obst ruct ive pul nonary di sease, and the l1ke. A review
glamds (Naivee).32Che Al | (14986) [5cze4%33'( 305)27)(198@) Fel der et.

l. i b th t
s ATTTY T CUaBraranar (e eRner APlasiy 5 6826 (902 paNgl o in
T;%ste,ham;ﬂb&ﬁogaazméfe%aésl 6. ﬂ@@@l@b%bﬁEgléﬁfetl l2€, @R€kibes the
function, pharmacol ogy and their er apeutic uses

blq’ﬁgwphm’(m@&ﬁ @gn@chllatmgdmrﬁémmarecastpé gubiypss byHigands in different
?C&{ndql lahs Csu% as Rﬁzhemﬁ tey | IS Ie rbeam ug%zrl]rhfsoﬁﬁs) saené:l ndmon chronlc

agoni st’s’ are presen |n a revi’ew | ecu o,

OUStrudtﬂv% puRA6ary dlsgﬁuarﬁmeahm coPY
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).
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WO 2004/ 005252 PCT/ 1 B2003/ 001367 Birdsall et. al. in

Trends i n Pharnmacol ogi cal Sciences, 22, p. 215 (2001)
wame/0ad2sD sunmari zed the recent devel opnent s PBCT/IB2003/001367

role of different nuscarinic receptor subtypes using

di ff : t f Kk
Vs AP el S onT ek St B Rieetsgteat SAEreah 2ot 4P pave also
su@rﬁﬁ'ar%ﬂ ALYBbSk FevlSiinéils oPthat folkPoMBFIBRMEMBQARntOYptor
for over a century, but little ress has been made
subtypenusingidiglerané mpiserrinie ceqspior 0§gmog|@et Bi¢eect i ve
d I
FOrSEc TR i 6 BULEHHL s TS, FRSRYfoFiss such

atfpafetia®abedii@oam ot Gvant@gany, Hus hﬁlld phogisss hat begh medeihehe

pot ent bronchodi | ators their clinical util] té is . )
dipqoryesyeaf rengator sutyRATSGleriiva spBowids. HakIng Hediffisnl e pssigngpecific
RENER) IRHBLERELLERS, MR SRRRLA Ay BUCHE e o
atelpine a‘Btlb&emdﬁMCMéﬂabememclmi‘cal wtdityjisdirhieed due to high incidence of

derivati such .as i pratr.opi um hroni de
bath periheraland s &aie NETSE réﬁ%éP@h%seta%wdlﬁbﬁﬁfWBsVﬂ%%ahwess of
mBRthi ARRtipdtidh, dARKntiaf etd NSRSt H&Ieldp%‘e%'t of the uarterly derivatives
anti -ch II)l nergi ¢ bronchodi | ators, due qk

o@eiopmlswh 3 1pmtrommhnomd@aneé>cepttglerasedothw p@snterally
SUC

o iplted ol % ipat by e Fiea e G TRty ippaqitators. due
tollftk &%@Ie&tl\ﬁwcfﬂr AfsdariniAebBfiar sbaypes dﬂe@ﬁlﬁﬂ% tﬁ/dés@ﬁlrﬁ@ng side-

receptor. Annual Review of Pharnacol ogi cal Toxi col
effegts sych e@tillr@zomspa radstasisisnd thase asspeiatedwat hghewst suchas
c ions. Although
ta%\hr?'twgrdla %18(21 &tﬁe Mﬁ ch ﬁoch as oxybutynin and

t ol t gumdi Révzévh afPlM‘ITmaﬁOId)gﬁtﬁy Estieolghy, pregm20ar)| dé¢seribes the
receptors have been used for nany years to treat

harmarpde 2y 8f ks lovter wiingry tragingctinns Ahthaueh apti-ypauseaienippgents such
J;g Gy A EIBod)S HRERN oA BLEGH A FlsdeificYolbtors have been

S such as dry nout urred vision a
used mstmw years.to Tieht Haddtr hgpdractivitgsthel elimidalteffebeveness of these

genera better tolerated_than ybut yni n St.eers
aghys hag | e¥‘| ymigsgh que teythen side {fects Suchyay X@ ITediyAgion and
cdnbti 0pa"i‘llon TbﬂerHFli‘Pl'e ?Qé’onsﬁ%red?tg be ggﬁe@ﬁf}sbe@tter ﬁJlerate&‘%Hn 0x§B6kynin.

atric Uo ed. Gllenwatteret al

gy, Pp
(Sl@ZiOthﬁZ i) Ctr, Opouilsvest. ougs\VBsHB; Chab}ﬂd ﬁtl; ab,nn (koBagy,)35, 33;

S8 B R RS, o L GRE L AL X Lo,

MU; Mosblys3 &ﬁﬁoﬁ;u@ggpes t hus avoi di ng the occurrence
of adverse effects. @Vn'%punds havi ng ant agoni stic

act i Thargreatpansresneechfsr oeneefapstohighlyzselsctessmuscarinic

R0 Gt BB B0 L BEPL A 8 e RgBrnce o
adverte effagtent No. 3, 176, 019; GB 940, 540 EP 0325 571; WO

98/ 29402; EP_0801067; EP 0388054; WO 9109013; U.S.
Pat chempgynd shagng ggggowtgc(ﬁctwu gaupép@,qgarmreceptors have been

dertd i thanSep vilinf dep RR T 84 bpeunfiRs D070 16 U2,
1380589899460 BexdBPES. Phisor No.alt, ETh,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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2 WO 2004/ 005252 PCT/1B2003/ 001367 1, 4-di substitued
pi peridine derivatives; WO 93/16018 and W96/ 33973 are

wobdenos2sef erences of interest. A report in J.PVEUB2003/001367

Chem , 44, p 984 (2002) descri bes cycl ohexyl net hyl

L RShl RN BB M BB e s
refr&iRes 5@@@%@; subt ypes. SUMVARY OF THE I NVENTION I n
one aspect, azabicyclo derivatives, includin for

exandyreporenghubedi €hane ddd. 7 984 E300R) Mescribey euskehesimethyd -
plgél'gdnéyl ?lg Elggiéqlséggg d%ﬁ&%ﬁé}%% %1/ X \?gggﬁd anta&omst (Bs%mmatmg

agaliSCE iofteg récepopiubtypeet agoni st s Whl ch can be useful as
safe and effective therapeutic or prophylactic agents
for the treatnent of various diseases of the
respiratory, uriganivaidy Gl INENTIBN SYstere,
Al so provided ar i ng such
con‘plinmmdaspdct; azabityloly dabpaeds, mahmlnrmdi&wxamp]e 6-substituted

s BRG] DGR CAESSBIGY Lo SFs andb 24 Gigphegnted

defvafivds USB HeoWMHdCR neidRardfic Pecc‘éf)t‘& aﬁt%onﬁtf'@hfch%@ﬁ B@ﬁgefﬁ’lf as safe
various diseases of the respiratory, urinary and

angadfecoventhepeuiinl org)ycg:therlmtlc agints fon thettreatmend of various diseases of

B TR b T e L TR n P AR S St o
Sygg{ey@;ngssug{ c&ﬂlﬁﬁ@dgon'pounds as well as netabolites
havi ng the sanme type of activity are also provided, as
vel | Inggofhsnaspadiepharmarcution conppBiEPRs eaniainingsuehsqompounds are
prg}cljlﬁr@? %%g%lﬁre &lgﬁl g?a%ﬁ:b Oanlxérgs c%e%?%&romr \S/ gvthlch can be useful for

thp heatiRacof vagidlt Jiseseept tab h&pﬁ‘&btﬁ uhhﬂlyeﬁﬁ gasmnntestmal systems.
conmbi nation with_a pharnmaceuti cal I(ﬁ acceptable carrier
and Bt SNGRUPTESS; %ﬂt%@eaerSeNcqxgﬁeém ymegphe Phagpresutically

aC%r#Jliblp @altgsfahd \ﬂﬂ?ﬁﬁﬁg&ﬁh%@? g&g%ieosto Wies Yt EGhbAWRIs as well as

rent romthe description
metabolitys ]hm/mgeme simdyype o€ agtivatare elso pravided) zrmﬂt asophanhmceutmal

accordance w.th one aspec t here .are provid
COLRRATBITAY gorﬂa%%&@ Faebiis: tew me&'ﬁlbqh&sr&naaﬂ?me% Rpstergomers,

N-%Q(i(ﬁrs, ﬁ@flﬁh&?ﬁ&%b@a{gyor ﬁ?arﬁ(ﬁceutlcally acceptable 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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Formula I 3 WD 2004/ 005252 PCT/ | B2003/ 001367 and
their pharmaceutically acceptable salts,

w@banme2sut i cal | y acceptabl e sol vat es, esters, PCT/IB2003/001367
enanti omers, diastereoners, N oxides, polynorphs,

boJ it ) t |
afShF BeReen Y PP s5% SRR e BnE Yir BBy evers
erfaRGor8éQ Ucﬁa&é}’@&héﬁs' NDxefes POI@AROphS UhSABBLItE&N hedetd 0gen

atoms, the aryl or heteroaryl rings 5 may be
uns ubBteprases 2 aryé gb:s hetenpped nbg haviag il haiereatoms selected from

thf? ébo%%gg t1r%slgel 06(3 ?@B@}l yanﬁ%tt% g% frﬁso maen gyV\fecH hgler ryl rings

mily bé GasubSiitifed o2 kkRutddBy éub)to thﬁm&ﬁbsﬁﬁeh@hﬁd blkdl%lMy selected
C4), unsubstituted am no, N-Iower alkyl C4)

cl -
frém loweralkyd k&), équew}%%hyll (Ciém), Nymlbvdramwtro lower
r
al cga/r (ggen?, 1ﬂ\§/v§rr[¥elrhﬁ5rh gr o@y a) %ﬁu&tltﬁtgs%ﬁ?rg{,]g\glo@ver alkyl (Ci-
CA)RDS vdrgl arhind canind @arbohylpor Nllkwmyalk}dE(Cbé]:{))yd -apyl aldhcogebonyl;
fluorine hl ori ne, brom ne an

r ep?%sr@megeraﬁ &bydcrosfgla Eﬁrewfw {Wmeﬁﬁﬂ é“@gedé’f ugsHhstituted
arfinb by, &Bam8N cf'i“h)ﬁ ?en s §TUBENE, dhforfe, BroRieelaabdihe);

ring having 1 to ero atoms selected froma group

con sRsmpwgenbs albxlyﬁ&ﬁh cydbghyiringyd GhiGrayglrelianyheng taneryl,

het , he | l.kyl ri
nefge i G & RSt BT P o helire ot GRS Re e 28
ccﬁlHiQﬁﬁg B Sn ]sﬁlﬁhﬁﬂ%ﬁﬁ@g’éd z%forﬁ@' tﬁ@ ﬁ%ﬂ hfefe%Hd'lOM&Erocyclic ora

I'ower perhal o al , ano,
cmmﬂ@& ymg mayrhg unlswmérut%d qxr@%psmuﬂgé hy lone rmllhtﬁgén stitoanss

ifeiteb et i oBR Ry G R il gy cvane

h}&]ﬁﬂ))f}o nitAyTldWeer aﬂ@k?@ﬂb’dnyl Mald¥eh dverer ﬂk&w (C(l @©J), 1) pethalo
-aryl am no carbonyl; Wrepresents wherein p

alk@ﬁf@sé?w)smuhm&e mnx, NéBWé%@hi’ls(Caﬁ%Rﬁ/g’éﬂ anynp AFRYAO

ooy I R G e e FBREREARe) o ei m s

repr%&pte&eﬂl;’(@l@g@m}ﬂfelﬂpfrépthseamd)t!q1 repr esents 0 to
4; Z represents oxygen, sul phur, or rein Ro
r epr&rsmegenrw Sy&F sylphes - %wafrtm w eg%%rr@grsﬁwgs hydrogen
%lvvherel nnrepresents 0 to 4), CHR8 (wherein RS
represe H OH Cl1 6, alkyl, Cl-6 al kenyl, Cl-6
al kon?presenGl—QHRlE&O (W\K@He)qrwlmem pregesents Hﬁdrdgeln or methyl and q
| ower 8 | (C1-C4) or |lower al koxy (Cl1-C4)); and R6
TepIteY V4 & i ndependent |y sel ected fromH, CH3, COOH,
CONF2 re nts‘"t‘)‘ilf}%en3 SuphtaNGIENR | D wleles! l@f%ri@[ﬁ'eé’é‘nisrhﬂro gen
11ie}cond aspect
alky.

hére are provi ded conpounds having t ’hor Crs
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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structure of Formula Il (Formula I, when R6 and R7 =

H) and their pharmaceutically acceptable salts,
w@ba@woe2sut i cal | y accept abl e sol vat es, est ers, PCT/IB2003/001367

enanti oners, diastereoners, 4 WO 2004/005252

N SRASRARPEE s s BRI BRI, R0, 7 gy
deai‘ﬁedﬁgfﬂdﬂl@dlaﬁor Formula |. H 5 Ar WGC X- Y- Z-QNH R2

O 10 Formula Il In accordance with &dthird aspect,
there are provhded compounds having the structure of

Formula 111 (FFrmJIa I wherein WigZ|(CH2)p where p =

0, Xis no M CY—X15Y+<Z where q = NH R6 =
H R7 = H) theig phar maceuti cal N l e
salts, pharmaceéutically acceptabl e splvates, esters,

enanti oners, diastereomers, N oxided! pol ynor phs, or
netabolites, wherein Ar, Rl, R2, Z and Q are as
defined for Formula |I. HFém@aZEFQ-.. NH 20 11 - R2
O Formula Il In accordance with a fourth aspect,
there are provided conpounds having the 25 structure
of "_Iﬁra@wraaﬂc\! whiftPd fﬁ‘x’tldaasﬁecMﬁé'rQ Laﬂ: ﬁ%bﬁeé %ﬁ&m\ﬁ@ ﬁﬁ\ﬁn%th‘e
0, is no atom and wher e =
sthEtul:e <b{ Fd?ﬁluia ul fFO)rmath Whve&m %i&(ﬂi‘hﬁ;ewhcmfpl =|= 9 X is no atom and Y

i TOROR B St R = T P LR kPR aceptablesais,

pﬂ&rﬁzdedﬁéauy%béﬁmn@mvatw eﬂ&*saé?ﬁhh&ﬁérs Hi’ﬁﬁéx‘ébnﬁe{érN o%ldes

d Qare as defined for Formula | and r is .
pomnemhm or mygtaboliesyhereiNAR R Ry, ZmnﬁhQ @relavdeﬁnamor Forrnula L
2004/ 005252 PCT/ 1 B2003/ 001367 H

Ty

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.

R
Ar ﬁ—Z—QI 1
(o]

Ir

Formula IV
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In accordance with a fifth aspect, there are provided
conpounds having the structure of Fornmula V (Formul a |
wob@red2sVis (CH2)p where p = 0, X is no at onPENmB2¥03/001367
is (CH2)g where q=0, R6 = H R7T =H R2=, RLis

d

hyd e hei icall
el o Qendey B E Bt aondliort A o BIGLERART BuS R the

stAeturabfBornfi ¥ (Forrbule N &hiktediBI &, (CEl, RSWEREre 9rE0,X is no atom and Y
. N-oxi des, polynorggs, or et ites, wherein Z and
is 4 H2)q wlere 4 Bs™ He Ry iidd Roor 21 B 15 hydroxpphieis phenyl)y and

o gyt Bl 504 ALl OCSRHERR Sl Lo,
eftangamsBndiasiereopenspNydaddsspalimarpha ormadtatmlites, Whem@th Z and Q are
suffering.frama di sease or disorder of the
the sage P%@‘%}‘V,d fﬁ"rll?‘?fﬁ‘r@a ﬁﬁéep@%flﬁsbioh?est i nal systens,
wherein the di sease or disorder is nediated through

nmuscarini c receptors. The nethod i ncl udes
adm ni stration of at |east one conpound having the

structure of Forrmula I. 20 In accord::bnce wWth a
sevent h aspect, iQH provi ded a et h for
treatnment or pr of _an. an or human

suffering froma\di4
muscarini c receptors,
patient in need therep an effecti g anount of a
muscari ni ¢ receptor an Bonist conmpound as descri bed
above. In accordance with an eighth aspect, there is
provided a nethod for tre&bmeubVor 25 prophyl axis of
an i mal or a human suffen&ng.fron1a di sease o

:
di sOFSFOrgAnGeith # BXl) sReBripereys promided @metbodog fepfment or

PRI oF B A0 OPRLEL GRR BRI L OPUER or

respyisateny) wimar and gastreingestihal systeras ywheleia thaldissasasr disorderiy

i ncontinence, lower urinary, tract s 0 LUTS),
a8 e GysooP BB el N e et RS aRmi s atigogat least
orRUBBIpoBNd HARAE theQRQSIute/of For@lRIIeS and 30

gastroi ntestinal hyperkinesis with conmpounds as

des chni ageerdainsweith gprvienthraspass thisre eeprevided a dietlooddfor treasment or

i.ated w.th, nuscarini¢c.r.eceptors. |n accordance. .
PP of i Alimap el itparpdrefivg Figs fisem® o dis@bieEdsiipeed with
mpERpalcirepldis, cobPrpRdRdmirdsefiRs®rd feidnBiagéed thered an effective

2004/ 005252 PCT/ 1 B2003/ 001367 The conpounds descri bed
AT Ph2 BRIFASINC ECgPY aniaaenishenrapripdias dessribed altovehei r
act | 'atcg?rdg‘r?ceq%'ﬂ’%ﬂ'%igﬁtﬂ agxyeclc etk Esrp%{;iag(? P %%Eho%' flaxdir@agment or
and functional assaysS and 11 Vvivo
prophylaxis of an animal or a human suffering from a disease or disorder of the

assogl ated with
sfering to a

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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experinments using anaesthetized rabbits. The conpounds

that were found active in vitro were tested in vivo.
w®eom/0af251 he conpounds are potent rmuscarini ¢ rBCEE2003/001367

antagonists 5wth high affinity towards M3 receptors

Thergf or e i.cal. ¢ Si tl ns f

possl 15 @ripp B R e in ST E Sb! @RS el torms of thein
actS R PGs dbREmiel By M S edYpLor bRt ardsmactﬁmapmyysob@ld in Wivo

addi tion, the conpounds can be adm njstered orally or

eXparimeRts paing gna qderpbitss e pymprunds thatey qrafaeg aciy el vitro
WJIJQ ?%s‘t:eglw Q}%d§or% ?f glgtcgglpﬁl%{(ﬁ fao? ﬁﬁ&n%&&%ﬂ? Eegc%pg}( antagonists

S represen reac

witle Highmfﬁ‘iﬁty tSWhﬂmMj rebb;ﬁ?rs Rherdfore \Mﬁﬂﬂdeuﬂdl tompositions for the
H X-Y-Z-Q Ra For mul a- VIJ Condensl ng agent

pqsgp]{ﬁ}regtnqﬁnt fq_ti tggdls%e grdisordgrs_assgciated witky THSe§rNpipreReptpys are

pr8§1deé: %@dﬁﬂlon\@hle |cot%5o%s?:‘éﬁ’t)€ %ﬁnn%ter%h BZallylo? aé‘hfe{aﬂlyv\o

2004/ 005252 PCT/ I 82003/ 001367 The conpounds of

For mul a | oy B it SHA G o Oh SATRES N TG

reaction Seegee

Pr epPRfeAohdus & PEdHRA HeBAR ahBe %réﬁﬁf@&odmﬂet‘ﬁf)ds represented by the

following reaction sequences:

Scheme I
'; Ry
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
a e gor—i—a— T
R, o —<
A Rg
Formula - VIl
Deprotection
H Rr
R, :
Ar—-\-—w—ﬁ—X—Y—Z—Q‘< NTH
R, 0 ——<
A R

Formula -1
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Formula VI1 with a conpound of Formula VI, wherein Ar
represents an aryl or a heteroaryl ring having 1-2

whedaoenas2at ons (such as 5 oxygen, sul phur or nPCT/TRPEOB/001367
atons), where the aryl or heteroaryl ri ngs may be

tituted b
o be T o OGRS AR LA Ty Qe EREs T SR thefeggion
seffickreE4s shdvm’ﬁrScB&hB@' %@bﬂey&raﬁ&kﬁﬁnse@ YeaBng HYshAsuhd of

nitro, |ower alkoxy , lower perhalo alkoxy

qumulaotﬂ)lwmlnzsmwoundt anm‘llﬁé’l Whéreiner al kyI (Cl-C4) or

am n (07])

o YArioPPosfs a7 T B GHERR rn bk 2R lmd GhetaY

oxXyyeH, @Khﬁhuﬂ‘bﬁdﬁ@dgénr@éxhsbl whérehisd arymxeﬁéteaéaryhﬁh@%w b4 ed
am no, alk car banoyl or hal ogen . fluorine,

w@hlps@mt%or %@Wﬁé bype .t%avwbst@emwd%@@lﬁgﬂmmed from

"4 I
loffdt STy UCTICR Iy et o a6 €, NS LS ik Bifer Mgy (-
CJ),elbweopaha:iorm koixy €CaLly), undubbtetnied m;dmo Nelbwemiljyzil (Ce-Qa) oxaryl

cycl oal kyl stituted or . substituted by
g, 4ng Kpben SO ey ?rtail@a@rﬁmpéwa aminacazbanytt ed
fromg| §en?§ A‘B{ldr6% oﬁ:ﬂaroxy, %Wox? RN Os@EtlfM{ed(o%ngﬂpstltuted

cyano drox vier ~al koxycarbonyl, hal ogen,
Miommlktadykcmwr(l@lo@h)llogbmm flupendy zhbvriak KormieGind@ddine);

uns stituted i no. N-l.ower. al kyl -C4) .or -aryl
bttt B G ISR g o ey o ened i an ey,
heté%bé’ﬂchéiﬁ} a ﬁet‘éﬁfaﬁﬂ Mitlz;haVihk @ Rb @3RS alofdF2 iR ar YRSt &Ry
represents 0 to 1; 5 X represents an oxygen, sul phur ,

hetqureyshic apa aycdmlkwirmgemw e unspbstisetad o $upsiiatpdiby ane to three

ssbithi s R ERERTRT TSR (- P R HRAR iy e o,

cyéno AyieRlSSie0] Bwex ¥igexRycatitnph Halogét, ld\erQ.ldeS'E(C?-'OQ) Rb®Wer
represents hydrogen, CL.6 or 25 alk Q represents
pedyelmy i ennmuigd s - vevalkyl (G of wifst &mino,

1 I enyl, Cl-6
arifip S S0RATS St b by o amitd B,
| owew rabﬂeydnts((CHz)p, %ﬁrearpk@memalol«tmly (C I C4)) R6
and R7 are independently sel ected fromH, CH3,
OO FeRRRSNSs 3@V, Bulpiip: NI AEneatog, g BtréErteFeﬁ‘QS hydrogen

o r an am no group, for exanpl e, benzyl or
Orq g%{(gxy carbonyl groups. The reaction between a

c onpY wepdesehts KHRI{I @ oMTHAq & hareooRprepredents hiFdrogen ar tvkthyl and q
| ace in the presence of a condensing agent

reerres?ntsiéi%éﬁ 1- (3 8 WD 2004/ 005252 PCT/ | B2003/ 001367

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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di met hyl am nopropyl )-3 -ethyl carbodiimde
hydr ochl ori de (EDC) or 1, 8-di azabicyclo

w0 2004/00428ndec-7-ene (DBU)), in a solvent (suchPEEIB2003/001367

N, N-di et hyl f or mani de, di met hyl sul foxi de, toluene, or

duf%h-%;"amlp%t)rgp - -eert}%; ur%@gllﬁn&&}@s cﬁP r161F ?lg—ﬂbrﬁf L%\; ﬁaglcyclo

[SW\(D ahder7-88n(DB ) in@solvent ReckbagIN Nﬂﬁmh)ﬂforﬁhamlde
rotecting agent (for exanple, palladiumon carbon

dlwfhyﬂ%fp@éeetplu@ne‘a@r aylepepphfenaeraiyies BEBINgrram abowt) tpgbout
mﬂgf;g(gglg &E&@&Eongﬁ&ﬁld%ﬁ &la VIRLAREPbn dgirp%g&&n in the

uran or cetonitri at tenpera
presenge ofn depooreatnguigedtq farexatnple pzﬂﬁiﬁ)um gn Vﬁboﬁ,rtnﬂuoroacetlc acid

rotected co und of Formyla | e abov
(Ti: g‘ﬁé’ﬁ% Pecd falnér%?é’é‘ér%mv% ﬁfé?éﬁ’éq ﬁ%’?l ethanol,
teG£18k1?&ﬁ1faﬂg>r AEQHBRile, ot ntRRS tﬁﬁe@?&dgﬁﬁgeﬁ‘&ﬁ %éut 1?’)%\565‘&350%)
cat’al ysts, tenperatures, etc ntioned, it Is
gibes anungertsdtedbebnimand of Fermijades, condensi ng agent s,

o OUEhL AR, BRSSP SRR i SR g ros,

e{pfbtéd’tﬁg&@éntﬁ%lv’éﬁts Ussedlysts, Rripdratiute¥, etk e mBAGSHANt is to be
erature and duration may be adj usted accor di ng to

urxdn@tmsthat@@er Rasgascondgnsmg agghlseproterting gloupsh dem@tﬁ@@na dgents,
soi\gaﬁtsg ?zﬁ{ﬂ&&g, tg%pérgfﬁregogtg%nn \&Jélqt\églgousg @%113 d mﬁllfe ar may be Fsed.

Sibiilatlgahe aéacﬁM&ieﬂfptetaQ&E an@duratibh mag bk @dfusted aodiRaing bd the desired
with various dosage fornulations and also to aid in

neefe bi oavail ability of the conpounds. Exanples of

S UC rSlﬁ@ll)feSSaitQSf tHAEoRPAIRE QO albWhéaﬁ tlﬁpl’vgreﬁ)%ﬁﬁed SO as
A T S P YR

I norgani c a or “exa
to hyhhbdlzh Itl&rctoﬁhmouh&’ dr mmeomn rdedlumubphlalc@,lcahe\taﬂmre;nar:ﬂ w2l as to be

p o EFE §2 \"qﬂqu 3%1%6 q(f}#glllazlt%lgg {ilg(;fogzﬁg Errmh% ’bloavallﬁ)tihty of the

onHoRHAE SEQ&P%H?&QH Sudl T RidNRRGH Hﬁﬂ&%ﬂ%?: lmy&%&ble salts such as

carboxyl ups are included in the
meng.bmtmamdesatts(fom trampia hydechlosde tydiobrerhide f sutphate, narate and

aI i\ne or. al kali taI aIt for exanple, sodium
SRR TApric AP Bl (TRRE o et A e, FpqedE maleate,
toﬁﬁhés%lplﬂﬁé[te BRd RicBRAESIbHBMatERT WRES cArBEXY]] arSHEMd&Pin the
treating the conpound w th an equival ent” 25 anount of

Farmotagkasisybsiituentsg thely anaydes pressnt ivgbe farm ef auilkadipe er alkali metal

d h
sefip¥ 8o gt o Bsp GG ORISR nEResyR e U ke AP e
maybd prRpiedboXricirs t6dHmlRS BUYA asttrdHfiapYhe Regioandl 66th an equivalent
( Conpound 1? (2R, 2S)

aniquat sémeaannqr Qrgpnih pei( OF BRsE.In agpkible salgentani nonet hyl )

I tyl-2-ph I t d
e R R e e P S

(2R&§41@am6&){wfaa@bw§»¢r@[pﬂ Iﬂrﬂexsn}@-‘émninoﬁreﬂ@mﬂpmdeWz
obe&’ry Y-%h%ﬂa@etaxﬁiﬁ%'(g%%ﬁ( d B; phenyl acetam de
nmpoun
(2§ %54 (B&)SOLIQO{)(N g&mbweb{f[ B8.0Jhesyhexgminemetylrd idthygdroxyy2-
cyclop2atll 2ipbsyyl 2cctayiledydrochloride pie(dmpued 2 de
(2ﬂ¥-‘3{o?,‘§£l!6%")-'1\?{f3 a7abi ! y‘glo?{rp 8ﬂ16xyl-g-’(ammomethyl) -yl]-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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9 WO 2004/ 005252 PCT/1B2003/001367 (2S)-(1 a,
5(x, 6a) - N-[ 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am nonet hyl ) -yl

WO 2@4l093t5DXY- 2- cycl opentyl 2-phenyl acetam dePCT/1B2003/001367
(Conpound 5); (28) (1 a,

Sk B G e s

cyslppeiyh?-phemd aggiamide y: 5 (2R 29)

(ﬁ% ti 26% h* Lz% f&,@%iye h%&iié éﬂﬁsmxtyg g);a f%@gf@w'

(2R1£8) @au,ﬁﬁﬁa)&NE[S -2 alsbyaty[G| 100 Bextyl @] (agriydméh {1yl |FD frtHvKly-2-
cyktapk ﬂltylzzlgﬁﬁ@ﬁ}q)éyet&mdéy@&ﬁﬁthW)Z phenyl acet ani de

(2§<1?-&) @ac,@a?a)\N[[é aazla@)/@sa{élldp bewléyﬂam@qm%hxlérﬂﬂn?omrhw -2-
cyrlopeptyR2 iphemyd egetamideo(Copepaind 8| - 2- phenyl acet ani de

<2§§%§§§}2&d b %ﬁ%g%@%@h R B dgry 2

etﬁrm + phenyl acet ani de

(ZRaES)a(latﬁx §§N 6 Ramew 1,{Jhe)gyzf-%)-(ammomethyl) yl]-2- h¥drox35 -2-

iyt ol Séf‘génﬂéﬁx‘% S RERLAOE 12" pheny!

(23() elcaﬁuﬂﬁec)-(f‘qﬁ?mbmd'cl])ﬂg 1. O]Ilﬁxymﬂ(arﬁlﬁ))methyl) yl]-2-hydroxy-2-(3,3-
dlﬂh@mtsyx;lé‘;&htm IZ@haz}&hmamide[ (I:oh;;ﬁ)ﬂuhexyj 6- (am norret hyl)

% dr ox -. fl uarocycl opentyl) -
(2§e€- )a%%%t ém%ablmal o[ 3(1phexydys- momethyl) yl] 2 -hydroxy-2-(3-
flgpreeychwpn )f%p%pzlabmyvémléf C{C!?HIDPWEQ( 1); 6- (ami nomet hyl ) -y

k] 2%) @&gs'o? i}g 1%% 8«%@'6" ﬁé{ﬁétﬁ%)%ei‘}{lrdmxy 2-(3,3-
gggrgc%ca\?peﬁf}[ 5’% omp ﬁp

28] bext o fr,6 QR hbiyyol 1]08 W @dincAndtBy13-y1]22hydroxy-2-(3,3-
3@%&@%%&@%@?&&@&%& Lol ot ay oy

ound
(2RI, 25 Bd oYos HeNN[3-aaalzibyad9(S) lo(P Bexlyl O} (amiydm@hy Ryl | hedrhyy-2,2-
diphenly] ac2taty dCompethdt5)di phenyl acetate (Conpound 15);

R, AR5 ‘%wfbg e e i by 22
diphenybaqeiamids (Compourd fheny! acet ami de ( Conpound 16):

5
(igf 2é§§ fz]? I\E&g azab1 clo 3, 1 q@ %y %a&% ety yll-2-hydroxy-2-
Ty oxy P 8x enyl acet am de

(2RCQSP(QU¢811 Q@Né[ﬂdizélﬂ&chﬂ@l 0]hex-6-yl methyl)- 2 cyclopentyl-2-hydroxy-
N{hathy ﬁ]@éﬂyl\hc{ema@t{CSMﬁ)b@ﬁcﬁl@ 0] hex- 6-yl

met hyl ) - 2-cycl opentyl - 2- hydroxy- N-net hyl - 2- phenyl

acet am de (Conpound 18). 10 WD 2004/ 005252

PCT/ |1 B2003/ 001367 Table | H

10



R A i-Z-Q,,. NH R O5 Formula I'll (Formula I,
wherein WE(CH2) p where p=0, X is no atom and
wo2o@i2s2 where g=0, R6=R7=H) Conpound No. ArP®&/IHB03001367

Q 1. (2R 2S) -C6H5 -OH cycl opentyl NH -CH2- 2. (HC1
salt) -C6H5 - OH cycl opentylréBELI -CH2- (2R 2S) 3. (2R
-C6H5 - OH cycl opentyl NH . (HC1 salt) -C6H5
-H cycl opentyl NH -CH2- (2R) 5. (2%6 -C6H5 - CH
cycl opentyl NH -CH2- 6. (HCL salt) HS - OH

cycl opentyl NH - CH2- S) 7. - -©CH3 ycl opent yl
NH -CH2- (2R, 2S) §._- LﬁC]—I C - CH2-
(2R, 25) 9. -coH5 - O clclfob A . 29)

10. -C6H5 - OH cycl obut yR, I‘dH- CH2 11:"WR. 2004/ 005252
PCT/ 1 B2003/ 001367 Conpound No. Ar RRFR2 Z Q (2R 2S)

Formula IT1

(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




Tartarate salt 11. -C6H5 -OH 3,3-difluoro NH -CH2-
(2R) cyclopentyl 12. -C6H5 -COH 3-fluoro NH -CH2 (2R,
wag)o4oy2bopent yl 13. -C6H5 - OH 3, 3-di fl uor o NHPCF/(48603/001367
(2R 28) cycl opentyl 14. -C6H5 -OH 3,3-difluoro NH-
) f\\lf\l nn+\_L| Tart arat o cocalt 1L CG
\l_l\, l_u/ yul UHCI T T Al AL o SAl LT U
Comp‘mq"aplﬂ%nw 0 Ap- (2R Bs) 6. - _OH|phefiy| NH- Q
(2% (ZH, Z2S) 17. -Upo -CH[cyclohexyl NHF -CHZ-](ZR
2S) {C6H5 - OH cyicl opentyl| -N-CH3 -CH2-{ (2R, 2pB)
Tarthﬁa.tepalF CeH4 -F - C6H5 NH- -CH((}|) 20. o-{ p F- - NH2
1 cvuel abavanvl CLIC OV D VAl gl e \
DA AL I) = \ IJ I
ol G- coliuCelgs CH(EQ@D- 22. '3§) B@‘P‘Eﬂ/l CHzm? -CH-
(?gq_éobut;l -0- -CH(QH)- 23. 3¢ P@,{Wém - CGH5 N( CH3)
24, 1-indollyl -C ohexv -S |-CH?- 2
312.s0t hi az6k§ - F - GBI - NH- | -3eM(aDp) - 26 N soxap «TH-
)2 0-d p-F-C6H3 -0- CH%C#Z % WO 2004/ 0052p2
( B20(Q3/ 001367 Because of YVHIPFVal ual)l e
phar macolfa EH;\I progepH es, 1he-g@mBRHUNAS [dggcr | DEAQCH,-
herein may be adm nijstered t¢ an aninal fqr treatpent
@29y, _or by a parenteral r ogvelopertyle phar maceut | cal
conpostti descrit hereiMcan peprod g—and 3
adm ni st ergaﬂ dosag)éJl uni ts,fgglglliloﬁﬁi t q aini ngCIg2
(ge,rzsqi n anount of at| | east oneyglepapyund descri bed
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-CH;3-CgHy -O- -
CH(CHay)-
22, 3-pyridyl CH; (OH) | Cyclobutyl -0O- -CH(OH)-
23. 3-furyl -F -C¢Hs 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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5 herein and/or at |east one physiologically
acceptable addition salt thereof. The dosage nay be

WO a04eas26ver extrenely wide limts as the conppOmURIey@®1367
effective at | ow dosage |levels and relatively free of

toxigity. The .conpqunds may .be adm nistered in th OW.
e Betise eIt SARAME PR pIP B A R R Bese o baids deSctibed

heéih @yl betadnAfdictdieto dA 2ABRal TEMtrdatmerit REAIBRASEBY 2pardReetd] Sshite.
up to the maxi num dosage tol erated by the patient. 10

Thehphagmagsotied sospesiHptfedfseréiedihareimenpne nypdensd @ad administered in

formul.at e thejr. o) ' r .
oL By i LSO IEO Bt o A BE By s
her€ig apd/abhlesstbhisphydiologtdllyag cdpeitadadditi@ssdiatéeraef. t TR dosage

same type of activity. Pharmaceutical . conpgsitions
may hpraresdimyer eramaledifedimiss axthe pempaeinds ayq effectiye atlgw dosage

fflEgtd R FVEIRR et eity, PR o SEhds ) BELERARIEET i g low
macaephatireestadtion, whieh eotherapeutcalip effedtiveand théidosage may be

. pharmaceut.i cal | y acceptable carrier d, 6 optionally
infrate doused, i e R EsBe® t9)5eiEE B thediAiBunds
suchr@scdniipRfddesefibdaatrdif cddbd Sroliucdind F@RIMAEd aSRBir

be prepared from the appropriate acetic acid, in
emantdrogry, dissterpemersi N-@xidespbelymornhsj stdhtéseindphaifhaseutically

r ratjon of such acetic acids is known to.thqgse of .
sy s TP FheRBOREs o Bt st NEEAD ab by Bameceutica
cdMpdsRiofs EMEEridiAs thRendlbdudst oTIFeRhhlas 1,8KINPHE ind WV netabolites,

bel ow. O her conpounds wthin the scope of the
erjaptjeners.otasteygemerasNraxadss, prdvinerphreolates o plgrmageutically

ot SRR g L B A e

odioasipdinc Rided exgpichtvah ABo b Pedduced. exanpl es bel ow, using
appropriate azabicyl %[%3. 1. 0] hexanes. which are

synt Geapows sushas thosssserbes sy Sablel et exanhe Gar Be prpared from

Y i "
bt Brid Do 20, B aralfey B UERA anis brab{ GG, The
praparatsoncaisubtle agetie paide s knowantaltlagy of ordinaey skifidn tHecart, and will be
procedures_given in th speci fi c._exanpl es bel ow,
rewﬁipfﬁﬁ% stothgsited gecitigicsagRlss Bhise ,beféw- a%%e%%ompounds
S the &8c o Phe TRARNE SBEPRAGNCTRY R anlbrs A8 iy, carboxylic
aoid, ahiide, aiméncserapethplaminmewilhbeneadiynprepared inaanatdgyde the specific
havigeg Y as R5CO_ where R5. i.s 30.h¥dro en, or nethyl
PrRSFHIUEE SR T RAEIE GATRICY REOXpuung TP S dur es
azﬁbl\é?lﬂ[lﬂO%lféﬁane% RAféH 4r6 sﬁmg%)iea%si%glmwnwtm& Other c_oréiﬁounds
|

agpropria e anhydrides,” i mdes or thioanhydrides wh
wighia thastepd 9f the devedtion sunasthosedhayingse apoxygen] ulfunor geeondary
or%}ti'arcxhlgé & oruna(]jrs Wit%on .tth Deans oof tll;r% ivenint
i PVBR TR CALRAPERAFA ShaaioRy, %31621@5% SRYERCL BVP I BF
spe€iio REanyleObelb®| bdidd ¥ppréptididestars) thidcormpsunds, anali@gywiieh can
the specific procedures given in the specific exanples
beyyadgyyrroegdsoss knowpdg those o badopnaskzll Hb&‘le@W; Sirgilardy, compounds

wgm QP c'pgé 8{(&% %Jebg@?,gggggé tg@ hvabin%;x; gg ggﬂg@lﬁ@i \gﬂirﬁ Rsis

rocedu nown or di
hyailrdgen 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 exanpl es nentioned bel ow denonstrate general

synthetic procedures, as well as specific
w@e@panest ons of particul ar conpounds. The exaP@l/ERoe/@1367
provided to illustrate 5 the details of the invention

nd shoul d not be constrained it t he scope .of
o, PRirr g St e i Eiehiiel ardrBhds i 5SS R e to those
ofsdi8inaBsskAC /i @BQrt. "et hanol , pyridi ne, ether,
tetrahydrofuran, hexanes, and dichl oronet hane wer e
dri e“ahwian“gﬂ«:ﬁanﬁréwe@b«;lpwgieﬁ@a@ém gengsal syrthelée precedures, as well
er.
sfl)\slrepr&gﬁ? gge%r I egﬁ%\ éf }%S?%qlﬁ ncbﬁ%gh%&rs ﬁ%%?(gmpfﬁggfeqﬁ%ldgd to 111ustrate
thedetailn oHhetitivendongadstionkt oy be odnstiinet eatimitpe sdope of the present
Resonance (NVR) were recorded on a Varian XL-300 M
inverltOynent using tetranet hyl silane as an internal 15
standard. Exanple 1: Preparation of (2R 28)
(1la, 5a, 6a) - N-[ 3- azabi cychg} A?l%[JP $exy|
(am nomet hyl ) -yl ] - 2- hydr Oxy cyc opentyl 2- phenyl

(SR BaoiEshieaBerith anareidnsemsfiing. matBhe sRiee  Siraygporisn,
ndk@xes, aft disRloRAAGANE Weddl dricd ubMENAN Y2 HE rORRAts e RB to

enyl acetam de To a solution o
progedubes, @Bagrited amthederatugé. - B S@Qﬂtzg/wearaqcaﬂectgd ro{Joi nlul(}s] dre thin

X descrl P 04 455
B ob PR R BRI R i Mg R yscie L)
w%d@&r@ed(d% SV af ¥ KOXI002VIEY. Ghedfeddny hising w&ﬁﬂl)é{hyﬁs@lﬁﬁé & an internal
acid (prepared followng J. Arer Chem Soc.

stymlaps54) (27.2 nmol, 6.0 gn) and cool ed to OC. 25 The
reaction mxture was treated with hydroxy
benzotriazole (29.9 nmmol, 4.04 gm followed by

EXémipe my|PréﬁéfaMbﬂ|dfﬂlR,Q_5ﬂ(1& Jo164)-NY 32178Bik ye[3 . IS0 The£ 8 &%- at

OCfor 0_5 hours E

acgtamnide dCompeaend No.1)

IEE I I RN T

héﬁl—%ﬂﬁﬁnﬁdmet‘h?l)@l]—@ﬂi%i@lﬁ ey d167dntPVE DRt tacethifide

reaction m xture was poured 1nto saturated 30 sodi um
bi carlivonsoleticanaf (éaﬁﬂéﬁn)eﬁjamnbmeétwFbmzﬂtbmblcm3 1.0]Jhexane

e dstopibed ot BR B4 S0ck b e 105t dimetny! Emannide
(100 88pWaeaddEie-(R, ﬁhfhi@x%@%y&kd%érﬁjrleﬁpﬁ%y? fdeitMcid (prepared

chr omat ogr aphy (SI 1 ca gel 200 nmesh) elutin
folowpguhdrien (38r0Q 586 pIASB1 ¥5:265d) G2t 2immdj @ﬁ@m)pmmcb(yled to 0°C.

TS Rlinn TRt e BERR0 Wi Mo osyrtga e (S hion ¥ 4 gm)
foﬁg{%& ﬁ;@@ﬁfe?%iﬁﬁzphoﬁhg F’S(;lb4 mpld? pﬁﬁ gfn:) s Sfirré 2R POfok 6.5 hours.

azabi cyclo[ 3. 1. 0] he
Eloerﬁl sidweintephylaninp) eyl 1Bty Earbydnimmle rmty;uocmophema 9mmol, 5.7
etam e, To soI ution of

054 80 the Fraqbon mixis %‘g;}%?% ﬁ%(s¢°1¢ Erebapr apd 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.
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am nonet hyl -yl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl

acetam de from Exanple 1, stepa 5 (1.0 g, 2.48 mol)
wo poomoszanol (25.0 m), 5% Pd-C (0.2 g), (50% MeT/)B2063001367

added under N2. Then, anhydrous amoni um formate (0.8

reagﬁeﬁnbmteb?éﬁfﬁ&gd? &%2 dq‘g’%i ;@b&%a%wﬁ?{aérolhexym-

(ahﬁﬁoxh!@t AR ?oxyTiL%ycmbeﬁtym piRiyIGRelagsidb 0 room

t enpera ure and the reaction™m xture was filtered
t hr dDgh salutidreof (BR,28) {1 @ Sa;Bog-NrjF-benzyk 3-anats c ywde{ B ld0 et yii-6-
nmet hano

ameap@ﬁthy%l ca }Mdfox>2r%é GIppan TSPy {sSen Pareiaed, step
(1;(?% : esmﬁ%ﬁ ih ‘?r?étﬁjiﬁ%l B8 ml SUtERAC\H Q%) V@@‘%rw&)"q'ap Ia'hd%ﬁ under

t1’'ng sol ution was’ adj usted t H 14 Wt
NNaDkén, aiﬂrydsmls ainpmivga sormate @okt g,dlm&mmel)hyas added and;r Stlrrlng

anfiereedligh B G oA T dpur e YL ARSSaert. Th

mﬁdﬁlﬁﬂé a8 eSoledNaZiooH RMPealRs and hatredtib® nGk it Mbeﬁlttér&d firough a
npound as solid in 96.2% ( 39 mmol ) yield

bag Oltfllilyﬂ% The bula bt was wabes witkaneibansd (750 e eesiase (25. Omi)
a9 BIhR ZRY kiR gRSedusefied el BAGRRS Hhe residuevas

ditutedlwith WitRafCPI I thesreadtifig@bolutitat wasveljsstedistof sH- DIVRith §N
7.59-7.62 (m 2H), 7.23-7.36 (m 3 6.56 (brs, 1H)
NagOH3The selutipmvagegtractedagitlpethpl aeatat ><5(p md) andi they e@zb acetate

asoqbtis gt T Sl g Btag ity Sgf drigd oS inddPous
Nﬁzﬁﬁk)and 29cetitdtéto givethrnpleRomipotlid@aotil i19096.0%, (02Bg2539 mmol)
a, ba, 6a)- N-[ 3- azabhi cycl o[ 3. 1. 0] hexyl - 6-
Ylf‘lér’rYlﬁb?%& %W“)'HX/PB]' HPL&ydr oxy- 2- cycl opent yl - 2- phenyl
acet € c%?n&ot\'}((cg Eﬁg@l)t & A r%%ltl%% p%mt %P?E@ ?W% %)d ﬁgd 1%§ra1-‘r 3 a

solu

ab(sbl%aﬁcﬁ: (ﬁﬁ? ?t"g'4[16 zaly, 38@8 B’[agd]w@'i BQX}YIL 1ﬁFN MR h(CDCI3) spectral
am none ro CyCl open en

d&%&:@’ﬁ@rﬂsd@llc(\’rﬁf e%’é%%ﬂ ﬁzriﬂEﬁé%{ﬂ 3 %)36 ((FI)O 35& 6. 5ﬁ % 1¥'HD$ 83-3.15

0. 1o R AR ik Olghot 8- 7T R Rl af i 70-

0.92 (I’ﬁf ﬁqi) fHe rdds @pé&ﬁlﬁﬁsho%dbbﬁ(ssa@ﬂ’ﬁe of EIWSP((MHt)UBW (M-OH).
di ethyl ether (100 ml) was added to the reaction
m xture, stirred for 5 30 m nut es and concentrat ed
E){lia'rﬁ;i_jeir , v uumtvmt "—L

(aﬁﬁﬁtﬁﬁethﬂ)’ o1)- mr@lﬁﬁmwepaﬂﬂ . Bl@exﬁ'%de@arﬁ&ﬂé Mdrsaﬂyﬁ&esran

vacuumto@get the title conpound as a hygroscopic
(Gompiogind Nog49 (0. 21g, 0.6 nmol e) |eId with >98%

pur :1%‘%/ %béuﬁ PL@%&#%%\‘\ﬁlzgg%/a(}% -aza 1cyc o?}?%?hexy g 67

(afrgl@me(tﬁﬁ) Zﬁ ﬁﬂ?dr&k)[ 3 c?élépélﬁylci ﬁflé’nyi-agtd?ﬁﬁ&gp @%ared in Example 1)

(am nonet dr oxy” 2=cycl opent

(OgeD £AT dem(lejonpmm@romtl@)le B el cthgyelieriCLA1 46 N 6 mi0.725
mrrfo?) Wasaz)dded Lts;ogr%%l%pergtu?ezaan | stire Id%rgl O1 m%pees?(yxt 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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5 (am nonet hyl ) -yl ] -2-hydroxy- 2-cycl opentyl - 2- phenyl
acetam de This conpound was synt hesised follow ng the

w@e@amaizse of Exanple 1, Step a, using PCT/IB2003/001367
(2R) - 2- hydr oxy- 2- cycl opent yl - 2- phenyl acetic acid
(synthesised as in Gover et. al., J. O-a. Chem,

E2000 65: 6283 6287

( ani g $epa t f&y'nlhesis] onfzmqm;su,ax)qupemM azhbiidyeIvy3.1.0]hexyl-6-

acet am de Thi s conmpound was sgnt hesi sed follow ng the

(aprle@@d@wb 3df-2$yalngxbe2*£yclspwy 2 phegylrﬂje(amie (|

L%
o1 by THES bl Sthds S4B G ie oo RSV BB 10D o
usinpsQR2- h}fdr(()@FQ-Eﬁs)lolédnt)(l& ﬁl@yﬁa:)cﬂ&\lacﬁla{mmise&aﬁ.ﬁ Grover et. al.,

LB kantils B SRS sy REm e @yrfajﬁ{qpsﬁ%ﬁ byl acetc

Cg?d(cess (ee) was determ ned by HPLC ( Chi nacel
mobi | e phase 90% hexane/ 10% Et OH Q. 1% TFA) by

obseS$tep by SymehdsE)of (2R)~(19),50.,80)N-[3-azabtey clop}. 110§ beryl-6-
el utef at ag roximately 11.11 mn. The (R), .isoner
(aevu?'@ethal) yl Sﬂ’ryé‘ii”fﬁi?'@Vﬂ}lonﬂ“tgllz'ﬂhﬁ“ylﬂ?éta&ﬂfifecaI purity

i qt
of 1?%9%@1 r ar eg pgg{a?gﬁ&\gg]?at\ﬁ og(\a'/\(/ieiﬁg‘lj %Wé > Step d,
usliGS@RS- (o, 5hx, 6dc)-NI&[R tepegty- aztabd:atla ShO]/l&dyl(@E@]:ﬂ))meﬁhﬂ) §1-2-
J=9Hz, 30-7. 38

hx(gir@qy chggoqqrﬁtylg_ghengl mtagugglrp)(smad gf_§2R 2[8)4&0@022;1)(1}{1 [3-benzyl-3-
azég %Pé 11& h%;( 1ng1£%th¥19-y7 52-gy&rgx}(-Qlcy%l]o%))entylz-é-phenyl

|ono

acetahdidd, 1Hle5e§i1aﬁl(i(xr)1eﬁd: éx%e@z(aé)l v@asctieﬂ:[rmuibd(l)]yffw (@-hmacel OD,

am nonet h g oxy %dl opent yl - heny
malia BRSO I G b A A &bé@mgr(be ) wARR) isomers
Tlﬁ’@é ?s%ﬁlep E:fu?e?.a??ﬂp%x%mn% ezy gf DEHis éﬁfé&; i }44(52 ’Qlugégfatsane

eaure as I n usi n
ap@a))ﬂlhdat[e& lalz&bmcuy IThle ®pficd) phetywasc> 9986 nonet hyl ) -yl ] - 2-

I 2o rokebent vl 2 phent aesiam de st saf ag!

o 1 By ST ary TS PEAL Ut showed (GG § 76t 1-9H=
21{})0413/()01)&512, 0T 6HBZQ®H) BOsl3HE8 (X2 30853.2B(mp 8HAt1i.4971.68 (m,
25) , ba, 6a).- 3-a i cycl 013. 1. A hexyl - 6-
1Q@n‘$ﬂén‘e£ )ZH) p]7520 %ﬁ/(ﬂ‘»oﬁ'g) 2-cycl opentyl - 2- phenyl
acet am de (Conmpound No.5) Step a: Synthesis of (2S)-(l
a, 5(x, 6a) - N-[ 3-benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6-

ExXemnpladntdpyration lof (ZR)AY dr5oxde)2N¢§-akatieydiofB: IZ)]hébeAMI-

acetamde 5 This corrpound was synt hesized follo g
pamethyD-ydl;2-hydroxpslaenclopentyl-gmiany] acetamide. hvdrochlon e 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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usi ng (2S)-2-hydroxy-2-cycl opentyl -2-phenyl acetic

acid (synthesised as in Gover et. al., J. Og.
w@h@ai00522000; 65: 6283-6287), instead of PCT/IB2003/001367

2- hydr oxy- 2- cycl opentyl - 2- phenyl acetic acid. Step b:

S f (29).- .

ara (49)(] 1)4N-{ 34273 o[34H]hexyl-6-
aﬁﬁxﬁﬂrﬂ& L:a h¥drbx 2 916 Sty Ra. M@A Q@e&‘&ﬁid& BRBBYd No.5

acetam de Thi s conmpound was Synihesi ze oW ng
pr ocSeprae Synthesisngfl @S)-(1E6e®od);N-[Irbemayl-3- azablcyclo[3 1. 0]hexyl—6-

( %ﬁﬁ%wé%@@)ﬁﬁi?%%ﬁwﬁ%mﬁ SHERRAREAMIE. pheny]
acetpyk dmb &ﬁfde\%% sgﬁth@ﬁﬁédzfgllo{vingqhgprocedure of Example 1, Step a,

a, 6a) - N-[3 benzy azabi cycl o

ugirg (2SPRHedydxy62- @mmmi{%ghe)ly}ﬁc]etlc a01d (synthesised as in Grover et. al.,

G Gy 0 B g BB, AR SEY e B R B2 PGt acetc
adicexane/ 10% Et OH 0. 1% TFA) by observing the (S) and (R
isoners. The (S) isomer eluted at approxinmately 11.11

m n.StEhd: mthMr(ZS) -(hoelix,6e)-Biol3razabrayciol3;1.0lhexyl-6r n.

Th > 999, nd hi bi t ed
iR RREY a2 i E s donenty - Tie PR tNIAE 1 na

20 S’l"lﬂ\f,\/@&n &KBid) wask§hih esﬁzé‘d‘foilow pﬁ)l@@&lré af Eahple 1, Step b,

showed (CDC13):S 7. Yabed &l (m ? 20-7.37 (m

uslmlgl()Zf)-Sl.cﬁsg@ng (3;’26@&3 aiah)M[ZA ql Jlnf;xyllrléﬁaénlmomgﬂlﬂ_)ad]-l

, . - 0. . : {

o gipeendd- ?ealjenml% Slagidrisiead 8f LR 2 AGSH 616D 3 benzyl-3-
oA AT b & o rRAE BN o P Y o AP O oo eyl
achtadrde hl oy ¢ed\eass¢dtdrrrmm by € S(ChachcelrOPOmebije phade 90%

heg(grllé/ ?WA;%O&-II?(? l‘%rﬁ'cf)q) cﬁ)servngﬁ(la |2 d2(R) %Is%imré s. (”121‘1%)(_85 }s%iner
e1§@21 a{\hﬂp%)éﬁﬁié'l)ﬁ v1.91 Bid- @ﬂléﬂez%m@er(emmr@bwmatxiyl 1 1281 min.

hydr oxy- 2- cyclopentyl - 2- phenyl acetam de | nstead
Tl(62¢RJUZ puritawasz, 998¢ x) - N- 3 30

A I Ao

shBWwEd l(ﬁ%%%é@ﬁ"l%&? 'EXMR sFectral E:It@ﬁlﬁfw@d'(@m(ﬁbdi@ 7%2) (m, 2H),
(I (x,5a,6a)-N[3-azabicyclo[3.1.0]h

7. %%ﬁdneﬁl@,lé 588165 Zmp2Hhx§2-2-24y(ol, éblé,nt i/1~1234p(hmri31H) 0.75-0.95
(ag?f)am' de (Conmpound 7) 5 Step a: Preparation of (2R,
2- met hoxy- 2- cycl opentyl - 2- phenyl acetic acid
ethyl ester To a cold solution of (2R, 25)
E2 hydroxy 2 cycl opentyl 2- phenyl acetic acid et hyI

(Ci)frrlﬂohﬁ&i N@tmr oom
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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10 tenperature for 1 hr. Reaction m xture was cool ed

to OC and i odonethane (18.0 mmpbl) was added. Reaction
worRost0oRsmas then stirred at room tenperat ure POT/IE2003/001367

hrs. TLC showed absence of starting material. Water

was added to reaction mxture extracted with

et hyl acetate. The organic |ayer dried over anhydrous

sodi um sul fat e and concentrat ed. Crude conmpound was

e Lt U it PR
(—%@‘5@3135‘—‘@1 et . | pound
élteﬁll i’%é}glargalon gf %‘i{e zh{am&hoxﬁZ ‘L’}J’c gt Mgl—ﬁjpheilyl acetic acid

1 66 1. 46 H, Synt hesi§ o
etByhestdroxy- 2- cycl opent yl - 2- phenyl acetic acid To a

acet T2 RefaofiRy o DR 28T Mooy St P R AR AREA SO cid eyl

esRR( St ¥s @91 AR, CREMD Sdc2-1853mmBl 265\01?% saﬁﬂl%i) A1

reaction mxture refluxed for 7 hrs showed
fopnassleces @ﬂd@t wdivim §ydredeg(Pi08I mmpg an Qortm$ et Qé’@mnalastland at room
KOH was and.reaction m

Xt.u I'S.
temperagﬁ?)&?ég atieastion gxhue drasic @leﬁlir&i@ﬁ ° @i@s f“? 8.0 mmol)
aéfdua eRmoﬁ OB 73 Bin stiSsd 4460 % AKER foR 2 hY’@tﬂEC

neutralized wth concentr at ed chloric acid
shexvtd abseack off stérting mateambt Wiater wais adlleglamrmchay anxmm;extracted with

cxt ARl o LTS5 W L P AP oRS B s S npated.
cmate _bRpoiR \fd&sgmd %9%RMHQGMOIH3M%BE|B%)@@ g{?crdhed eluted with

data were as I | ows
2%)EtOACQ‘beaQe 86 (1H, n) 1.86-1.50 (84, m Step c:

o °f (l%ﬁ'a %p{ ilpg 8 M4757.3645H, m), 431 (2H, g), 3.26
p&%& m% g’)%(eli ]rtr?)z rrEt héngz cycl opentyl - 2- ph

eny | Step ‘Bt @%ﬁﬁsnﬂ&l‘ FZH\@%) Qhﬁ%ﬁﬁﬁ-ﬁé&“dﬁ%@g—ﬁﬂf‘enyl acetic acid
procedure of , usi

P T ey SOy CRBAES) 2 mepts A Syebatentl 2aihen kpsebaaridpthy]

o0 BERMREEBE i D5 RO 235881 88 r

reé&i&n maiRuré fef&x%f&&)hrbl— TBEanawed prebacd of st@&ti'mgwitexﬁal then 3
(am nongt h%f:? ] - 2- met hoxy- 2- cycl opent yl - g ﬁ'
mgleesgaiaigat W@&a@ddﬁé aphreastiorompdwicagluied for HhesqJLE growed

I
TGN e el REy o oD e el g e o
wartet h@«;euﬁa]ﬁzedymtlnmnéxytata} Ipldesvhloraceidél ateractnd wethcttioflacetate.
2S) (1 benzyl - 3- azabi cycl o
fg@mf 1@]%@5@9 wvaéhe@a\m b i H{;  GIoye aiEias SOy E Biate and
corberdraRiagigbr re@ﬁ@etdgﬁés@%e t@o% t@l@@gﬁﬁ'ﬁ ﬁﬁ) biRd, data
showed: 8 7.45-7 3.25-3.02
I(ISNMR (CDCl3)spectral data were as follows 6 7. 48 7 35 (SH 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.
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nm, 2.00-0.86 (12H, n). 10 Exanple 8: Preparation of
(2R, 2S) (Il a, 5a, 6a)-N-[3-azabicycl o[ 3. 1. 0] hex

W@ a0vi0eszez hyl ) - 1] -2-hydrox-c c~l oheptyl - 2- phepg1/1B2003/001367
acet am de (Conpound 8) Step a: Synthesis of (2R

6oL Atend Segation pr EVSY K535 R %{Wcﬁéﬁzﬁ%xﬂ-ﬁ-

(aRfiROABIGD- dﬂ:ﬁzﬁhkﬁoﬁp&w emﬁzspﬂéh?mezﬁﬂld‘eol | owi ng

the procedure of , Step a, usin

L&) Bringas prapaddyboome fiairogedgmea Exaimi | i by using (2R, 25)

(1%8%(?&@%@2%%%% ?lo(ﬁgfxé/g -(81?11norrletfgyl) q mCway-2-

c%rydgfssﬁtgg??hg?}mﬁewﬂm iMdtea FHTERYDS) (R6.E5d.6ANY3-bohAR 3D
azg@biaydal361a0 thik y135-Gahorogthlyp{ys)- 2-h@drios x2Hcyelop2atyl-2-phenyl
éam. onet hyl') -yl ] -2-hydroxy- 2-cycl ohept yl - 2- phenyl
fri de This conpound was synt hesized fol |l owi ng the

g% s ’\g%l‘)élﬁgpe%@ma%héweég ORIsD7.30 153L,789), 6B (1H, m), 3.25-3.02 (9H,
mY; 2,0 g

zﬂ - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am nonet hy
[)-yl]- 2-hydroxy-2-cycl oheptyl - 2- phenyl acetam de

%@f §S04Ek. &é),(lqis‘%wﬂa?\u%a%mw@m egiic

o ||r||\.u|
am Wiyl v oxmzrqvclo ..... -Rbeny! aecta ound 8o

Sty S ARG £ ey e
6-(mnmp£negl(k)91)-yﬂ-nﬂy(ﬁ‘02§b-2( cyclahieptyl-2-pteny 1 Qé’etémdeZ H)

12H)! hli cwéquw%myn@pﬁlzétgg gewgl%be mceciq]i& Z)is @zgample 1, step a,
usidf @R 89)-2UBSAFRGICE 1- Q%h@:@yﬁ@m&ﬁﬁ%&ﬁtb@ﬁ%&i as in 9Grover

spect rum showed™ peaks ni e
et, F?ﬂe gaPeg. |Qh¢mgf20Q(2 RS: 623)3 -6287), instead of 2- hydroxy—2 cyclopentyl -2-phenyl
ac%é.a 5(X, 6a)-N-[ 3-azabi cycl o] 3. 1. 0] hexyl - 6-
Uit ABmet hyl ) - y1 1 - 2- hydr oxy- 2- cycl obut yl - 2- pheny!
acet fi*;e S;'QHEE’@‘&F@ZIQ)ZS) H, 3\96&2 ﬁ%ﬁﬁgyclo[s 1, O]hexyl -6-
PCT/ 0037001367 Ste : esis of (2R, 2S) (I
(amlﬁmﬁﬂl)yl)l\yl[-z lmquw-Z-&ydnhtptyL*Z-lpdlpﬁyl]ac@ﬂmﬂyl

acet Tt ganeig e ey aibe OB e ERFRG triep b

A RAVE R(19f-5EXRBANE3 -benA-BPaz@bicyd8{3NG0 ek -
! yd rox)j( 2-cycl obu-tqyl erzlzs%henyl lcgééqu’l c g%ﬁ @é)mmomethyl) Ik

2- hysquy}éa:lyzbﬁe]ayl pphenyd [aoawrﬂﬂﬂe 1ﬁst¢mlaﬁ‘ Qﬁlkl,r 25)((1[ o, SBul 60dB-N-[ 3-
ql n and Joseph G Can 1962;
benzy 2346221@@):10[ 1@@%&66pmlnomethyl) ylc]] 2- hydroxy-2 cyclopentyl-2-phenyl

acgfam&jgig@(wg?,&{cpl opent yI 2-phenyl acetic acid. Step b:
The, C‘g;lp%?lllc;hgﬂ [ 3- a’zabl cycl o[ 3. 1. 0] hexyl - 6-

'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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(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl obut yl - 2- phenyl
acetam de This conpound was synt hesi zed foll ow ng the
W(prz@mmdszlse of Exanple 1, step b, 10 using (2R, PCBIB§OZ)01367

6a) ﬁ\?{) % Elfef{}%&?sf @ﬁi‘?%fé‘é{ﬂ,? NSRS ' Y -é%%ﬂﬁciﬁgﬁ%exyl-
6'L o nﬁ‘%ﬂg‘t gﬁ a"hy’)fﬁ)oxf'h.(t?clo%%ty@a?)h&y[l dcetamide

zyl - 3-"azabi cycl o . hexy am nonet hyl ) -yl ]
- 2- hijds oocyp@ndyfmsametﬂngzedzbﬂhwmgl the amectbm déExaumg}mlestep a,

oA ORI R B o
précedidrd Git$aulB; K&difi@nd Iddeph ECiAnon3 J6@rg?> @Qm( Q|g|62 nn); 240-245),

2.04 H m, 196174(611
mqte@boé&hydrom 2- cymamy@-pbenmw&ram on of (2R 2S) 1

( am Prt)?t %*’é‘egﬁp ézﬁ%/u%? kf&zg‘i ggv-ﬁgg%?gﬁbwgcbq{gm]hexyl 6-

(aﬁﬁﬁénﬁ@ihg'ﬁ hﬂpkfh@'ﬂ%@-ﬁbéloﬁﬁ-@mq}lﬂ:ﬂy?&eﬁﬁnﬂes0| ution of

conmpoun in ethanol, solid tartaric acid was
addeEhiapemporad vesisynthesizedaolewingrtheiprosedure pbExanaple d ogep b,

usiafBR. 25115 386G ARt S BB B u-GlafhgméRSn-vi-
2 WidBxpoRSEIobthyl- Q%@ﬁyl%e@ﬁ?@eﬂhét@&i ofIREIORNANS g

give the salt as powder with .66% purity b
bénz-yNVRzﬂ(D@ﬂbBa 1 Q]ir%yk@rl(ardmbmetmt)eylhé Hydtdxgvﬁscycék)pkn%}phenyl
2H,. , . 1.21 (3H 4. 6 J-1,. 25 342 (21-1,
acgsaml%en??cm%ﬁ\e tlﬁf Cb@%@d@m 9&% 7o aﬂrw% @«P
‘Mﬁprepar it %)gségllgtrdi'ﬁata]we}é)aha&loqu § k0 (@f%ﬂ}"fﬁd{%ﬁ m), 6.60 (1H,
my}, 320G 06 &OH,Na], 3-0612(31HL oy cl.96-3.74.(6Hhmy,yl.45¢1H, m), 1.00 (1H, m).
(am nomet hyl ) -yl]-2-h day-2-(3, 3-difluoro
cycl opentyl)-2-phenyl acetanide (Conpound 11) 30 Step
Edmpls ¢92PAhhARoPbS (2R, ZS) (1o,5q.6a)-N-[3-azabicyclo[3.1.0]hexyl-6-
(ZR 5R)-2-teri-butyl-5-phenyl - I, 3-di oxal an- 4-one The
(amompwethgd)-wH <2 -Bydnotye 2icseldbiitgl- Eqmlrwmyj atdtemppiedareatateaalt (Compound
escribed in J. Org. Chem, 2000; 65:6283-6287. 20 WD
004/ 005252 PCT/ 1 B2003/ 001367 Step b: Preparati on of
(2R 5R) - 2 tert but yl - B\[Q(lROHS) 3- gxocycl openty
phenl? 2 solatien efcempeund dged TethanaleiolA C@pldc\ts@ﬁpasléﬁdjand the

soﬂItlo%tvg%e gn{e& fﬁl Jio (Irjl)atl Ils(,)gg}r tg\tr@?ﬁgﬁé glfl(y{h% %%gvyf{':\)/als}_é%@egd Ether

wasaaldgd oy 0o presipitat the salt7 $Gvarwlashed withatien (Atimesyiyaieeanting
The reacti. nmxturevvasswrd t he .s
SupgHRAtap THL LT BFE Brejsals AS PO gra*rlﬁ} ?ﬁ%@’éfpumy y HPLC.

'HZNRM?&) gg?ﬂ%c lra1Q36s {dre gmiv)s 5% 4 St,lﬁpﬁeél  R2799% (2H,

toth tion mxture dropw se an
s) 3142 (ZH),rmj 330@BHsm), 3eS (2eRaet), .97 (N xdh)r1e90Ans0 qm,rmn édlo (1H,
wi th saturated ag. anmoni um chl ori de sol ution and
Myxtracted with et hyl acetate. The organic |ayer was

Efngi 1 A el diidn T (SRF(1008 AbBER-AlAADic| 5B 0k 1S

{(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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10 solvents in vacuo was purified by colum

chr omat ogr aphy (100-200nesh silica gel). The product
woam4pbizsed wi th 10% Et OAc- hexane nri xture. PCT/IB2003/001367

1HNMR( CDC13) : 8-val ues: 7.70-7.26 (mb5Ar-H), 5.43-5.37

( d, 1?%%)60'%%@1.?81'8? %WE% 22tr%§tzli 1?@%—%{12%0%%)-3pdx%gycsgpentyl]-5-

pﬁ’é@mamaiogmaﬁm R, HSR)-2-tert-butyl-5-[ (I RorlS)-3, 3-
dlfluorocyclopent | ]-5-phenyl -1, 3- di oxal an- 4- one a
sol ulP dnsuspensinine ﬁ@JmBPu@t @%stsp @ Grtfimmph) lemetsalufdmfman (THF)

(l?éﬂggy)as edal?tqﬁﬁjl? ac{‘d?%&eﬁ%gffe @‘??(%Z#Fa{ﬂn%gﬁ%&if drop wise at —

78e underc hitoogeni xttrmsphemas Tt reaeibratmixhae S&ae stirred at the same
and t hen

te eratr for 30 nute t room_ 20 _ .
(eFBRBEROH & TOBFS: 3 Gyaon af 2ere BRI LB ol F5nded inRHF (2m)
whEafdel e T bR nﬁﬁme HRBwHEaRE %@em’r qhdl Jl)ﬁ( 18¥ @49 eaction

wat er. The organi c layer was separat ed e aqueous
miixtyrerwasxquendted dv i sdtumtddcaqc{rmnmlumhéﬂccratctﬂohﬂnbncangwntracted with

et G e T ST RN i sl At sE il lffined affr removing the
soE TR RsEARAY pld A&t B olufR TRrcthASgripHy a@o%b}ne@fl silitgel). The

the conpound w th 5% Et OAc- hexane mxture

prodpgiR(aselutal wigh | 8V RO Ac—hexape Mig®re. m 5Ar - H) 5 49

M petatfudZa sl n é%\@%l)ﬁ%?@%l‘fiﬁﬁo%%%@gwl{)

281150 H3 0320k fdpgor ocycl opentyl ] - 2- hydr oxy-
2- hen(l)r/rf%cjegu cacl dHI)OO The sol ution of conmpound of

m&(D@Mb”?hﬂﬁﬂﬂ%rﬁ OH (10m ) was stirred with 3N

ont B sp Er PO SR SOk Bp RS 33

dmﬁﬁ&iybroﬁbﬁl@'l]uslﬁﬁénﬂﬂqstﬁﬂﬁ(aﬁine&‘éﬂée The residue was
diluted with water and extracted with

di chlT®rceBitiear. comnound @éstes-h Gpanol\ds Chlﬂr@ﬁofmdd5W)t\MaS added
/| B20
SR A5t i LD P! URET % TR0 b

Thhf reedlmndlxme m@tstlﬁédadt thadane tdhﬁféwtmd forr EBﬁlllmﬂesI aﬁldghéiﬁat room
t he ?roduct 3C  1HNWR( CD(;13 8-val ues ;
tempgggiure 3o QNS %ﬁersbez@g goolgd rip| (i, the. rsmlsznemv«twpeﬁ%M) was
P
o, VIS v v S5 el aveons
lager eklracted mﬂhwh@bmﬁxms ¥ht berabined o@nmdaydrh evepy drieiandethe residue

ob?tf%iQ?ch Rﬁ?rér%%&?@fg th?tsggvgﬁi (‘3{9)% E)gﬁégc; lbg]nqqgm c@oma&ograp?ly (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

21



10

15

20

25

30

6- (am nonet hyl ) -yl ]-2-[(1Ror
1S) -3, 3-di fluorocycl opentyl]-2- hydroxy-2 10
w@b@apbaeet ani de. It was prepared foll ow ng theCT/IB2003/001367
procedure of Exanple 1, step a, using the acid
nst e

s AAraNgSot oy BRIAT, PRS oFReie v e rist e sqpgged under

re&idéﬁ'iﬁésls&re% {véfhe froduct.
a, 5(x, 6a) - 3-azabi cycl o[ 3. 1. 0] hexyl - 6-

m(Pé ket hyI) yI] 2- hydroxy 2-(3,3-difl uorocycl opent yl
‘W@Eﬁ%é B ums XERp s SR Al ity g B ot
6a) %\T—ef’ f g f‘tl%n gblsc%/glag "bo]nhethv?' gelzzgm nonet hy

aziablcylclo{%l.bmmg/dZ f (3, 3- dl f | uor ocygl opentyl) - 23pheny|

t , _ .

TG RO PO B EF S 5 Pt Bioesiti R G A 11
-2- ' :
i T T -

6—$¢miﬁomdth3d)1-y|5] S [(0Rer1S)S3,3-difludtde$elopénty2- hydddxy72-31

(3H, m, 7.03 (1H, n), 3.18-3.11 (7H, m), 1.87-1.62
Pllﬂslmlacﬁiamlé%an'ple 12: Preparatlon of (2R 28)

I 5a, 6 3- bi 1. : .
{am bR PRPREPIERR R e o iRnle Lyismdp anipg the asid
=renvir: on
sygpﬁ?%%i izhgfé A trfgtr%taé gﬁﬁ?&'ﬂ%ﬂ 2]%0%6%339 3}%6%}5 288 Rid.
3S) -Stehgc Symthesis of 2R) (1a,5a,6c)-N-[3-azabicyclo[3.1.0]hexyl-6-

SRR 2 ISR 2 4 SRy o on VB2 phges ) Acctamide
18] 13“% 9&5&%&%@%&&1@ tRNSBYddute Sf Bt arktép ©BP udidg (2R)

mmol ) in nmethandl (10 M) cooled to 0C, sod
(1btoﬁ@l@II)FNdé b(eﬁzyh%eaz)abmmo@due}hexyi @(mllhomdilsl)M}hhydroxy 2-
ring. Mwas stirred at 0C 30 for

(3v§a§1ﬂeeméﬂpp%¥@&2mbe%¥1 aF@a%@dnﬂP@s%fdPB %Mlﬂh%a 600 -N-[3
o S4B T P BB T2

acafatrede. tTthe opﬂé’al\ﬂlﬂq@ﬁ@&ﬁ GO‘E{Q(EH’LWI)T/ | B2003/ 001367
renpval _of solvents was purified b

|
"L NG e o T Aot f 5811 T2 2HaN) 13517kl QL eeT.03
2 t )
AR R R B ERPR2IONARE T W78 o h s as

E)(dﬂnDlH)Z Fl’eﬁdi}at(cﬂi] ofl(BR, 293.(2&, 5000 0)- N -azabiGfeic] 3 8 DheRyl-6-

,0.92 (s, 9 5 IR(DCM : 1789
rcxelape yl,)|_,|1)2 phenylganetamlde (Compound

S) D-tert-butyl -5- [1Ror 1S, 3R or 39]-3-
Iuorocyclopentyl] 5- phenyl - 1, 3-di oxol an-4-one. The

20 SR, Brera i A GRS 2ol @Pé&lyﬁ?@# RE TSI R ASF5-Byaroxy

cylclopehti9)-5-98eh PAST Hidxhldn-48Rk) Was added dropwi se under

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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10 nitrogen atnosphere. The RMwas stirred at 0C for

30 mnutes and then at room tenperature for 3 days.
wabe4Bds28ms cool ed and careful ly quenched w t hPeT/UE005001367

amoni um chl ori de sol ution. The organi c | ayer was

reBRE! NP ALBRRR: bitE o RRhEhat) Hh GienlBica eeb

elafidgSthe cbﬁa@wmm be,OWRMexan@sixtrel fi ed by col um
chromat ogr aphy (100-200 nmesh, silica gel) 15 eluting

"HNMR¢E Wevahles h 758 RO Fh,AD , 346t (drl&) , 4.30 (m, 1H), 3.25 (m,

H 8: 5H, Ar 5.46
Pbdyﬁ)zc% Q}gn;(%bﬂ)e‘%(é“é%ﬁ @Z%ﬁﬁi‘ﬂ‘l 98- 1. 2?)(m
IMCMP- 1989 &', 9386 Bhep- c: Preparatlon of (2R, 29 -[(1R
or 1S, 3R or 38] 3-fl uorocycl opent

hydISQSWbQPp‘MFIQEQf (ZR,28)d-teppbaty SdE;chxsdﬁd ﬁRazr 35])-3-
Ex 11,
GARRGSIGE SV S8 g aog < of Bamle I

3R dthe 38).1’(1311 bf compeamd|od pepayll jmMmop e Bloroform (10 ml) was cooled to
-1, 3-di oxol an- 4- one i nst ead of

0 §R)nd2(11@t§y]tam‘gm $H plglr[tr(lfﬂpprg}e (%é”@) (:_}, 5 mmol) was added dropwise under

o U PBABIL 2D e, 10025 g g . o

teBp8@dtide for GnlaytH) Th& R - waP 6ool2d afidy cabdfiilly IqRehabidl : with aqueous
an:‘ll-%élgl)lu&}_mféljéﬁlg% g{éiu%'gnpr %gr(%tggﬂ%g layer( \%55 sepzzrat%&(and aqueous layer
ex@l%@tkéli %ifﬂ E’t[()%cl ’ﬁllé?ﬁ%m&i 6:33hi0 QAR Wak Jiri¥d bnd résiddeWbtained after

reﬁioumgdbtymlmmmwys purfiddyhgrapkymi? clphmaydgmpdwdh@(ﬁéoo BBsh, silica gel)
This,co oun Y, |zed foll ow ng the procedure

cignepf AR iS5 0NN AER: Rk Sy e hesi sed fn

DS Dmg)%t@am:e@ 7l688¢239gn0§H Ar-H), 5.46 (d,1H), 5.39 (m, 1H), 2.90 (m,
2- hydr oxy- 2- cycl opent yl phenyl " aceti ¢ acid

112004980052 6R, BOTP.OBZHOB)001367 Step-e: Preparation of

Eifﬁ, G &\71"3”9??‘? g}ﬁ%%%@?” 3 |33%? oi%l'c%‘@ﬂg\\(wgypgltyua-

ﬁﬁ-@gyjz pifedyBitttteaci@dl s conpound was synt hesi zed
following the procedure of Exanple 1, step b, wusing
(2R Tl@g)o.rr(poan@a/as synthesised following the procedure of Example 11, step-d

us’lrr%a( R;\?é 35?3?] u%yﬁi—@tikéﬁclgggﬁ 39 Q%u%rocycﬂ)%er:?lt?/ -rg'?phenyl-

1 %]ox%iafnmeﬁ@my@h@@mmsmz ey BueKs-[R1RbEIg)-Rget ami de

,i nst ead of

Q%ZR’ 2S) (la, b5a,
difugrogyqlonenbilyphenyddahieyelasdsone. 0] hexyl - 6- (ani nonet hy

P TS A A g o1

®rp. showed (CDC13):6 7.56 (2H, m), 7.35 (3H, n), 6.08
5.03 (1H, m), 3.27 (1 H m, 311(2H,
[éqQDCM)glﬂl@m n, 2.04-1.48 (9H, m), 0.71 (1 H m.

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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10 Exanple 13: Preparation of (2R, 2S5)
(1 (x, 5a,6a)-N[3-azabicycl o[ 3. 1. 0] hex

w@ aonunasest hyl ) -yl | - 2- hday- 2- (3, 3-difl uoro PCT/IB2003/001367
cycl opentyl)-2-phenyl acetam de (Conpound 13) This

o 6 Bt SR PSR o
ﬁ@ yﬁt[hgl)kﬁf‘ §myd?‘oﬂz-f‘-%-?NG#&@@loﬁeMybei%hetﬁﬂ GRBaRAGE! Ny
hy drhiy e@np@ind-velisfsyntheozydb e wingtty¢ proReinenfExample 1, step b,

us?@cqft A de{} | nst&gﬁ%}[—g@-gggw 3- azablcyc?oa[3 1. Oﬁ?xexyl 6-(aminomethyl)-yl]-
2- E}?Rf é'rufg RRXH 398: '3(ﬁ156rp§9‘5§)tp@%tg -%’-Hrdrgx?%%'é@ifﬂagét;{rﬁfdé instead of

orocyclo-penty acetam

(2E;<2$fpdla 14, 6c0)ke- ememaB qrabicyslol 331 meiﬁa%amﬂ%xﬁ&thyla@l -2-
NMR spectral_ data showed (1‘ 1&
hy,ql)'oxy62 -gyclepeniyl 21}p.‘penpﬁ ace@mg@e flqptlfﬁl ,pugtyl\@aS(827|_|27‘Vﬁ{ PLC).

H?gﬁ_@z ?ﬁe’ﬂ‘éal(z(fa% _h?vgﬁ?@ﬁlﬁ%"’jﬁ% ﬁl)lgaé @‘h rﬁ}haq’sFﬁﬁ, m), 5.30-

5.0X8M, m), 32T HGHB. LIN2ER m)FX oMM, i} 2.(R- Ep&(SH, |)) 00f (1H, m).
(2R, 2S) | a, 5a, 6a)-N[3-azabicycl o[ 3. 1. 0] hex
(am nonet hyl ) -yl ] - 2- hydrox

Edanfind £3.3pAbLLHGH BFWR 98PN, 6er RIBWALRALAMN ffexyi-6-
(amnihoniethyviE yl]%h&dr&:%@ﬂ? ST IdOrS csllaaélﬁn;yq:)-li[ hehylAcetamide,
(Compound 13

T U TIAlTOl 1T 0C dllT U (SL
reactl on m xture at 60C for 1 hour The

r eaCIhl@ébtﬁpdﬁndrv&ls\/ﬁ?aHdiefBll@Wﬁfg&Hé prcedhirel 6fEXxam@ 11, by using
reduced pressure, ded dieth et her and the organic

(2Rag®)¥ [(ItasSor peLB-banziyk3- aqugcmclqﬁﬁ Svihexyl- 6dala910m¢éhy1) yl]-2-

0§ Ao RlorRRe ey it aset§ CaBofy Seso 6a)-

N-ZES %@nﬁy?—'j azmnc%ao%ol éﬁeﬁp@nsaﬁnﬁ&nétgm yH)L2- h?’dl@Q{) 23330
, 0 (1H,

dlﬂvoromlmm@r)ﬁfmw%@emm]mseglgosmﬁﬁle 1lIR (KBr)

307195 5. P tion of (2R 25)

i epbeal g R AAMARY of 5. 10 0] hexyl -6
lH(N‘E’HWﬂe):trXﬂ dat@sﬂawéﬂ%mc%) 8- d" ﬂhﬁw kSI@Qﬁ} %t4© 64PN YRYI3.33
15) 5 Step a: Synthesis of (2R 5(x

(1B N\8. | B () 6-49-6.44 (1H, m), 3 33 (1H m) 3 10(2H m), 2.87 (3H, m),

LS g (e L) 1 2 e 2

IRGKBr$ bz YbsHchydr oxynet hyl - 3- azabi cycl o
[3.1.0] hexane. Synt hesi zed as per reported procedure

of EP 0 413 455 A2

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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10 Step (ii): Preparation of (la, 5a,
6a) - 3- benzyl - 6- (et hanesul f onyl oxy) net hyl -
wa@za@hioaszst o[ 3. 1. 0] hexane: A solution of the tiP¢EIB2003/001367
compound of preparation of step (i) (0.203 g; 1 mvl)
ammine (0.21 gns, 2 mol) in ethyl
H?@g!?%t 34@2%%‘? Mrvas ((:ool ed to -10C and treated wth
nmet hanesulfonyl chloride (0.17 gins, 1.5 nmmol). After

stlrrln for one hour 15 at- -10C, the reacti on was
Example Preparaticihe N, Aﬂ.Mo&)-Nr{aTazahlﬁvqlg{BHrMhewl 6-

(rmﬁlnvl)-ivﬂfﬁ hvdmpv aﬂﬁhphem/l Mﬁ&dﬂmﬂﬁer sod| um
I
T R L R RN e S At

aZABRY cRY3. mgikxynsi(hﬁthyﬁ)é&mnmoﬁy-m &th@ﬁ’jdtacéﬂ%ié her

purification 8-val ues: 7.45
ar omSpep @): Poep@asationdf (log Sea 6q)fﬁ-bgngy1 @h@m(methg@ 4|-|)

1.38 (m 3 Ste i Preparati on of
aZf‘P‘ﬁydéé éﬁpfkT bengyl SH)azabl gyc(:l o[?B 1. 0] Eexyl - 6-
( met Shtthesided agﬁ&y@ﬁcﬁi@d cdficRITHP/0 4pT-855aAe To a

sol ution of 2-hydroxy 2-di phenyl acetic acid
( synStepgiik é’dem@tmrof (bp iot, 601)-3 gheuc;deﬁjﬁe@hamswﬁgyﬂow)methyls -

8{ 'Practical Oganic Chem stry," page 1046
aZ@@‘PH"E@ﬂ hexanssAm chem Soc., 1953: 75: 2654 and EP
61328 2p1ukidn BT Re titR-cERPoMBIf ﬂr@pdfét‘ttcﬁﬂﬁf s 130969 g; { lnfinol) and

5a, 6a)-3-benzyl - 6- (net hanesul f onyl oxyl
trln'éwhymlr@ (824 Igney 2 Inohd) in dhylexetate (2§ mlpﬁragmlecﬂmwﬂm(} and

SRR epnsBbiotheficeidy Brla hialohmolh A Sirie otzing hour

tf 51'0°@ thE SeacttBEwRpNRSd In s%’ﬁl%%dqh%éﬁ sodRiEBicarBbhfiEsolution.

and dried over sodi um sul phate e sol vents were
Tievagariaiadr wasddiet evarsadienB38:lphang diiitchtioh asd edm@iahefisohasit in

urified b Iurm chr.omat ogr aphy (sjlicagel, 100-200
v piovifegie, 5% HPRaEH G0 Aaods RDuheh WA tRg] dscBrainne
foh@%ﬁ@est? Mt% %gﬁﬁ&tlonval ues: 7.46-7.22 (m 15H,
arom (s, 4.11-4.09 (d, 2H), 3.56 (s, 2H),

'"EPNMIR 2CB€13Q d; vamd); 7 b Gd.-54, 28004, 4.2%s, 2H),B8 (G 2H)NB.13 (m,
WO 2004/ 005252 PCT/ | B2003/ 001367
4&@6&&%4)1%55%&1 Step b: Synthesis of (2R 2S) (I

0
¢ SSEPN sl aiak ot o Braiens g
(ntbﬂi;é)ﬁymm}eldonyzﬂahﬁmmetame procedure of Exanple 1,
step title conmpound jn 60% vyield. IR

( Ksr?o a sebyon, %Fyqow@mp m@}w%&(ﬁm@sg&fi 4s per reported
prémvl?éé 'in $o§?13§3te2tb63k &mprégl&} L0f ahic cggi:m gr'r'!é ﬂ?%@ﬂzdfs (5™ Ed); J.

0.94-0
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)
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The mass spectrum showed peaks at nle of 324 (Mtl) 10
Exanpl e 16: Preparation of (2R, 2S)

W@ bagpes28n) - N- f 3- azabi cycl o[ 3. 1. 0] hexyl - 6- PCT/IB2003/001367
(am nonet hyl ) -yl ] - 2- hydr oxy- 2, 2-di phenyl acetam de

M,L@%lﬁzl Step a: Preparati on of (2R, 2S)
IR% Z ¢ [ 3- benzyl - 3- azabi cycl o[ 3. 1. 0]
hexy$tep bt syhnﬁaﬁbmﬁ 2@)11025&)6&')%1/3—813%1@9&1{5 NYW]hexyl-6-

acetam de. 15 It was prepared fol | owing the procedure
(masith E-a- bytiroxytk%rdwmm@etfgw hydroxy- 2, 2-di phenyl

acet a t ed. as per I rnocedur.e
Vogetwgsf1 tn %g%{%dgfy %ﬁwlgg?héo gagntlt}% ae?% q %gwe the
tithag@enpbUA® i 0% yidd., J. Am Chem Soc., 1953; 75 2654
and EP 613232) i nstead of
TR KB 1Ry o Z‘J’éycl opentyl - 2- phenyl acetic acid. Step b:

‘fﬁ@ﬁ@g@@b@ tr& At &?}VSF 5 1337747 0 19H) 5417 (d, 2H, 1=6Hz), 2.72-

ZQa(ﬂlmn)?t)l‘mLO%/{rh 22{)|;19(88Q0<yH3 (3, 3-difluorocycl opentyl
- 2- phenyl acetam de Thi s conpound was prepared

Tlfedlllﬁ-ﬁ\ﬁp%‘é%@ob‘feéd’ééll&ﬁraé e ofR €1, step b, using

(1

a, 5a, 6(x) - N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl -6-(am n
Exnigdlé V6:) PrparatibpnnfdP R x38)4 1 @5 acbhop i+ §aastat wio[dd .0 ]hatybbd
(apfindn2dthyl R9)]-2A-hydroxy-2.2-diphenyl acetamide (Compound 16)

a 5a, 6a) - N-[ 3- benzyl - 3- azabi c%/cl 0 0] hex

3-
( 23tepanBrenaration pf @R, 28) GheySa.6p N-@pbmzyl-gz pheny!

PO RO RATA TN e
shove dJaSpI%pBﬂad To%vﬁlg]the]{ﬁbbedufe &3‘3)(331])16- l'l) step3a 337 uﬁn@ﬁ—hydroxy-

ﬁ 87-3.01 (m  4H)
2 ﬂ}phem@Cﬁ%%m% &aetheaz‘aqwm T%’QRR‘}, P&CGW§S wz‘éogeﬂ/ﬁ 1f)xtb0°k of

I%?cgl’célgé’)lgg?@ﬁ}%% 5?2*5?%%%%%? §5’1_E§ﬂ{aﬁ)"°@’é9£ $c2R1935)75:2654 and

ER an323@)ratsted pf 24h]yd12>xy 26&ctopehiyh@xphiehyl 2ic pieayd.
acet am de_( Conpou t hesi s of

S EeSign s RITRATBOND F R, 25061 chya o6 3 B srahassHlol 0lhexyl-6-

e S e S

pr epHtie dorﬁmdrﬂwasgareﬂneecbﬁoﬁowmgrthe pfoc&haa”pf Exdmplstiggtepb, using
by usq%g 2- hydroxy 2-cycl ohexyl - henyl acetic acid
(1es3Pn RNt [3 2gnzad-Joagabicyglofd: b@B@&yleﬁ lemins%wl)r)ﬂ] a-hydroxy-2 2-

dl@!;%y élcetgﬁ? 1n§8 d of (%?S?S)Zd ghsé‘gé 4)) Ng@%eﬁé‘}g %zablcgflol; }JO hexyl-

roxy 18yt ope etic

6-Bmeipahathiyny1p3- h@@ﬁxy@&)yc(d entyl-2- phenyl acetamlde to give the title
a, ba, 6a) - N—[3 azabi cycl o[ 3. 1. 0] hexyl -6

C%ﬁuﬁ‘éﬁ’e?% eldi ] - 2- cycl ohexyl 2- phenyl acet ani de This

prepared follow ng the procedure of
%I e 18\/@s?lep usi ng

"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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(2R, 2S) (1

a, 5a, 6(x) - N-[ 3-benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl -6-(am n
woembthyd2s2 yl ] - 2- hydroxy-2- cycl ohexyl - 2- phenyPCT/1B2003/001367

acetam de instead of (2R 2S) (I a,5

P B8 DIERTE TRy g HH S e SR mBIE B Yiine oy

t dshdtak bbethe
2- @)‘h\léheilﬁ?l @%ﬁ&x%ﬂ?é@lclaglsd}'s%&ﬁ}é ns]lm%ii ali NNR@P&LC%&C% i:%ﬁgégn J. Amer.

el
Cém SoshbHBATS: 2¢5@gnstewof(zmcup;y-2 Pylopéntai-phenvs ppetic acid

A5t FrBaraiig 312 35} flog S - Ryl 1 D
LSS e e . 1L (4101

( | ( X fsacmound[v@sa)zm@;f@ll@vmgﬁh@pmszdtse of Exaraplayl §tep b using

<2%c%¥ap@&% N e PR S E R A5 2

az 2 8,5? c?él)ghgkﬁi-’o%%&h&r R@ml@e%%wemk 35) @@, 50,601)-N-[3-benzyl-

3-ambloytlof 21 Bmykwa&nmymbmpémlyB—h&dwxgr%ftyml@ﬂnmmenyb

scpupiasiogaye B E ROPPORARNL Yels abi cycl of 3. 1. )
RR@e165yNthesi zed as per reported procedure of

Braish T.F. et. at., S nom 1996; 1100) (2.5 g, 7.96
'"HSMB (GRC:EPeraidatajshewedd7.50¢1.6% () 28, AE9(733 Do 3H)26.71 (s,

1580k S om0 BRYY o G o Za et Thap i ol A5 B¢ Eprs8 (m,

14y nute 25 and at roomtenperature for 12 hrs. Diluted
Wi th di chl oronet hane (50 m) and washed w th water
Therdassspentragetard¢dpeakOpf B9 el), Ahh(Mi@ds sodi um
sul fate and concentrated. The residue was purified by
col utm chr omat ogr aphy usi ng 25% ethyl acetate in
Ex38x76 €8: Brépghtis MR 23)|(Ea Sa/mAUNI]3-asati&lcldf 3 110]8E%6-y1 methyl)-
(2.85 g, 6.9 nm)II\J) yi el d. The conmpound exhibited a
2-giydl jmethgl-2-pherytacetamide (S ompopnd p&Y at i on
of (2R 2S) (la,b5a,6a)-N[3-tert-butyl oxycarbonyl - 3-
azalStey at Bré&patrafipin ek (2R, @Sy (1a,5a,601)-N-[3- tert—butyloxycarbonyl-3-

y 3-silyltrimethyl oxy)-2-cycl opent henyl
azabiso el 15 O b hesh Sy DUt Aehy GHeky e b pneb - 2ehcnybace thmide
solution of Boc-derivative (2.0 g, 4.8 mmol) in
di metdy bdlatiomed (d e, 504003 Nibenzyil 16 ahainot3eazabicyclg(3.1.6] leexane

(dbetzed gt e RO r R TR s Sttty o [0S &
7.90Mmold i [59.0 fnldif ﬁférw fridthyBinsihe gﬁ@nﬂ 74 hmo®¥hd Boc-anhydride

extracted wth ethyl acetate. e ethyl acetate | ayer
(5\ag 28@sthad] v érh adddde rThenehchion nextireswhsidtiread. at DPC dat 3@ndinute

angl G samepigee T | o1 BoEe D dcblosrecigper(al flkandgwashed
wigl%n \éﬁg} BRd bihd &1 IR dver St QoSiuntsuitalBRl)eoncentrated.

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 c: Preparation of (2R 295)
(la,b5a,6a)-N[3-tert-butyl oxycarbonyl -

wa@zabioeszsi o 3. 1. 0] hex- 6-yl PCT/IB2003/001367
met hyl ) - 2-cycl opent yl - 2- hydroxy N- et hyl - 2- phenyl 10

05 6T By he st i Sl D TR e e 100
m()Om%Aazgﬂe (102 S 1r@mﬂnhd1yh1ﬂrtﬁnfeaiymls}mﬂ@ﬁw @mxrﬁﬁﬁ)z 0(139103 were

n) at 0C,~ Sodium hydride (0.6 g, JM
addddie@d ihn rgpetion UnxtarmwamlmeégaRTl fngl%bnSuﬂllbuﬁe gh water (50.0 ml)

tirred,at a
R soliraehgupary g Thy HnaE PR B3Rl BedRiytdor and brine
soﬁﬁﬁinn Diixalaad cb@ceﬂ@ataddTHetdaidue iwead ipdefiéPbp cdﬂhmn?&rcﬁnatography
gfln dry THE (2.0 mnl) was added dropvvlse Stir
usmgl /Qeﬂslevbacgfatm hexang 1o tethg Gitle SRP AN S ol 20 dhl mmol)
40.0 m ) was added organic | ayer was separated and
yldlried over anhydrous sodium sulfate. Concentrated and

(e SRR oo B TP B P R s
az%ﬁf@%[lﬂl @ﬂl&ﬁ?’% bing1) Lﬁcm&lylzﬁhgdr&y%rﬁahmmnyl
yi e re (2R, 29)

d. Step d parati on of
acetami@dex, 6a) - N- [ 3- azabi cycl o[ 3. 1. 0] hex- 6-
yl met hyl ) - 2- cycl opent yl - 2- hydr oxy- N- net hyl - 2- phenyl
ac et Bora sdufian of tsialetityilolyl dérivatise Cbﬁrgoﬂhﬂ] anr6@l) 2ndyn-térabutyl

nmo m t he above step.in eth
arelaﬂ%wmfgﬁaéo L& OB < dpy flerra ft}ém%ﬂFﬁéZO 9 ml) at 0°C,

Sosﬁ'?l? bgé(g{hat é‘léjf1 V@} ﬁwe;m %{tslrn | ze W %%ﬁ% \g?lgt on was

stipd @0 0%C £od b wiinuies aad Hitvvaddeo 2ObIUD iredin téapetatnid Aidadred for 1
under vacuum and the residue was taken in

hayre4RSF.ofrgainaneled 100 ard methull indich €213 wrls BO. mréel) #néry THF (2.0

Ll .
i oAb R s U i e R s oLl B QN Blcop potution
(IOIOtIhE) v&h@ﬁ'@@drtﬂgﬂﬁc 150t Wil $d@a15\€élf)2(nﬁ deiéd Qvel(hnﬁﬂzdm’sc)dlum
ield. 30 mp.:91.5C "H NWR (CDC13) spectral data
ugﬁa wd@neenirated_apd 4 theresidpg waspwdieddy cplgmn ohrgmatpggaph(using 15%

B rab bbb e R ARER 1 s 299

mapdotieldm showed peak of 329 (MH+). Biol ogical
Activity 5 Radioligand Bi ndi ng Assays: The affinity of
t eStSt‘éﬁWWEﬁfmﬁQﬁ ol"?ll@'l@) Mix 5&‘6&?—@1 [ﬁhi‘abﬁ&%ﬁﬂﬁ 2/0]hex-6-
subtypes was determ ned b - N- met hyl scopol'am ne
ylbiethi1)13-cyelb peki tgl2- llydrwg'-NanetthghE{phanyﬂ anetampidei bul ar
gl and, respectively, as described by Mriya et al.,
(Li fBo Sedlutiorl&O8e codp@ind: @B5 g 23 adnolrbm tie absve step in ethanol

rmd fications as follows
(5.0m ) cong. HC?I was addec? dropwise tllpt%e 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)

28



10

15

20

25

30

menbr ane preparati on was done with the foll ow ng

nodi fications: a low spin step of 10 500g for 10
woowubeRsat 4C was used; the buffer was 20 nmM PHEPER0031@®1367

nM EDTA, at pH 7.4; the high speed spin was done at

4 00g t hg hormgenate was passed through a

8?(?%13 égglg% ®Bef ore any spinning. The assay conditions
THEMEssPEEthin® ShAved Rak 01829 (ME™). assay vol unme was 250 L;

the incubation tine was 3 hours; the PE concentration

was O 1 % the filtermat used was G-/ B from Wl | ac;
B}01i10e c#mtl ant used was Superm x from 15 Wallac; the

gintillant was 500 L/well; and the counter
use dRmhganianﬁ:dmg Aksuyei arhelatimityf csfae@t\éahlba@ndsl\fbﬂm ah€M;

preparati on: Submandi bul ar gl ands and heart were =
musETIRICSEceRiAT sublyResaas detsrpancd yd Hbi %@é&%ﬂpwlmm dinding

t I
L T
algLiZOStiq rmg@;mms)gzms Li2368) \mtidnmlit& dn@hﬁgnmn es fudlsws. The

filtered throu tvvola ers. f wet and filtrate
raesﬁfqﬂafw@gvaa@%wg sy follpying m c%tlﬂ,‘i‘é*r Adewspinise of

@g%fe PRI at @eO s huae thedfuritP wi000 n{MHESE 410, mnTm)TA at

p€l et thus obtained was resuspended in sane vol ume

pldf7.dathedygly s;fereé ISpl@HEEBE@nQ@t %@OOEBM tiEmimegdnate4yasguased through
the ti.me of a

il
a Bt e by 00 Mne Tins s abailen e B ap e Sufilowss the
asthy vilgdle whs VORI, thERfcubRIMY RHe wae TRBERAIIRPH donlertPfiod Yvas

protein) were i ncubated in 250 gl of assay buffer

0. (l%EﬁES’llmmnm\xvseé M ap sz)’B dromp¥aplag th@sm@tilanmwdswcswmx from
ilgéj Itlrfegam t%‘?gcmt gvas 560 éﬂﬁ M Gaf t?lé &o%%/terv \é‘sgﬂ was a 1450

IOﬂV\B ermn

midrd)HdtzaP]LUB fr@lyls,lvam B fiber filters (Wallac). The
filters were then washed with ice cold 50mM Tris 30

HC1 Mepthraneg p#pflrai)ion'm@maq ttavlar gdangds gad Beagt Werg i%%ted and
P %W&%%‘%ﬂ“@%#ﬂw o Glif PEPEES porit, RERIBSTE M.

inan¢diatellyi dftet segrifipe.ofhatissusd were GoRmgderRsddsim l@@follld@&’s&)f The
from

hTaRASBISTHS B AR JoSRHG y T PR oaihig cdapmre by P sauze
arﬁcfﬂﬁ'ﬁﬂe s(c@n%%ﬂ‘ag% Q%{rg) Oﬁ?er%%ggrgyah /%sg_) ?%)grﬁ?y

har rrac 22: 3099- 3108 = 1C50
cama’ugedLatlél@ 00Re fadfoeimt rﬁtelpwﬂetdhus Qlﬁa&iﬂiw/ﬁam&sukplemdddha same

particul ar experinent. I%S/étdné*l Functi onal
vaype of arsay bufferi (H@Pﬁéi’owamw EDRA b 7.4p anbw prscbredst: - 700C

ut hani zed by overdose of urethane and
I\ﬁﬂlg{% rﬁ%ﬁg%sgef. was i sol ated and renoved rapidly and
pl ackigand bhﬁﬁng deﬁyTWh@ demboiirfdewent digsdlii&l arldaliluesd in M SO.

corrp05|t| on (Vb 1 NaCl 137; KCl2.7; CaCl2 1.8;
Thgyngmbrang | ornag@@ees( 50-850 pgPEotRin) Werg ingyibated d».2%) BEofassry

u%%?%ﬁﬁ#ﬁgaomasﬁ% 4) at 54-2?&{ for%h?qgon specgjc)?bmdmg 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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The bl adder was cut into [ongitudinal strips (3mm w de
and 5-6 mmlong) and 10 nounted in 10 m organ baths

w@r00300252wWi t h one end connected to the base oPCT/IB2003/001367
tissue holder and the other end connected to a

Ptk Rk Ao e nC R AT Psre LR S reseion of
R e eV ery 18 Br Al the end of

equi libration period the stabilization of the tissue

contractile.response . ith 15 1 nol/L of
F&c?wggﬁ%rpgbnﬁ%%tggg 1n§é¥@§?egfr§§$%ﬁ? Flsr/réﬁes. Subsequently a
CuNUVRtHodologsd NOtialsatdre Buth&sipaitseowadose of areftainbatd odhole

(10-9 mpl /L to 3 X 10-5 npl /L) was .obtained. After .
bladdes wap isptateseand remered 1aidbaand plaredip ice£oll Eyzade buffer with the

' ) i . . b al
rofit Pl FER MR N |35 HR0EE 7, CHEIE 8 Pb, Refico,
1152064t PORO)4; glittescchhf amttartiauoestugdssedneitie 983610 £ariet%AS0,.
% of trol E .. ED5Q | : 2 | at ed
{1 ot Phroplad o Pirdio Trgiiel Shind Cirva (ids S5 fefam ongf'and
mgﬁlﬁtétlmérgl (I[JIIﬁBoféﬁlll H&Rs WeI® C, GAthdHe3h8 doiiectelfo tRrHRL 8f RKBssue

(mol ar concentration of antagonist/ (dose
halddriand the) thenend cennedteddo aapblygraphED®0gh a ferhe displesemend

f ant i st/ED50 in, the ab f ant ist. |
ST AT TR R Rl AR besd B ion O s andrfiopred to
eRiilibr@e forSURSr ANERS which tHEPSS twkid cRshged ey h3ahial Aq\iIRkad of

changes on bl adder pressure, heart rate and _
equalitirgtzan paniod e satribization f W tipiagpniractilg régsgongsveas assessed with
anaest hat i zed. wi t h uref hang (1. 59/ .
R PECUb AR S AENAE P 2 al S Btens B evpylare

cdnbéntfibg irédpbnseaiirneab Barbabiw] (TECHEHE to WX ) TiabHL) ®heebtained.
to mai ntain ai rvva%/ pat ency. Bl ood cﬁr essure was .
Apterssierabivpsheinonpe thefbasgling[wag aelupyedy gurlative ggncgntration response

OB VIR B SN 20 ASH 1 18 o
noni Tl edhtdaytila résalth egreaqxressadgg 86 eflcdmnrol Eemaxp HIEW wadues were
f bl pod . Th th f | )

caleaie BY BHMEG PN UICAEGHAEATCE P F O e L0 FESEMATE Yelyes were

ca?ﬁgﬂgdéﬁgt@r}gmﬁﬂh bRB sze_rlg% [)gﬁ&%e&nhéﬂtfaﬁﬁﬁ ge Hl?th%c;n\é%t/i(éigs?e ratio-

ral vein. 30 WO 4/ 005252 PCT/ 1 B200
)Jhehdyk atbde ratinas Edxpostbd ptaserma gl antagord$tiBiso imtharabsamey of
and both the ureters were identified, carefully
andagomsht ed and |igated. The ureters were incised

Pr OXjrWibd ¥xpePiniént®Wsink afiesthb@aWdFhbbiti Mhe bIREDdfiidt substances
ki dney to the exterior. Bladder neck was gently held

wanistudipéon garbadhohevaked changesiom hladdes pagsanredhdartgaietand salivation.

R e e

adininRegeENd oW inttBenovstiRfudRAlthroash R miargiahi ¢ vEid7 Ghe tracheae
The other end of the intravesical catheter was

welsirAtlalad toomeiRtin drespPaerkyl Blesdpressyreapns 1ererdad from the
fertoth AN mEns R & e 4thSin P18 BTAMERUre PanBVel O5nneBRd 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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bl adder pressure. Care was taken to keep the exposed
area noist and warm A period of 30-60 m n was

wa@bdoamestsi or stabilization of parameters subsePmBEIE2003001367
surgery. Salivation 10 response vvas assessed by

ghigg}}egfggfgfﬁ{ y/ ag ?%?os%lf) ﬁf 1lng ap@%?%ﬁg ﬁB$ bottljﬁhe ureters were

idesiifigal &iréﬁally @ésparéEEkﬁarﬁf Iﬁg%ﬁéd OIfhetdi*&el@W@ ieeke@ ﬁ}rox1mally to allow
car bachol , intrarterial) induced changes

freq o ofiumfy«pr@ thfh pey todheexiprdorn| Bladdsr nﬁﬁl@s@we@tlmplé and the
urg@f e&Xsetgaceﬁtan!i g&)%{'atéd"ﬁor%ttﬁ?luﬁ oinirt %ﬁtg?@ g@éﬁlfm introduced

hese™responses

mfauhs dtidedttdny ligated efl“he bladaér wanairsined ngl shbsequerhtly AHéd with 15ml
onmpound or_vehicle (i.v,12 to 15 mn before carbachol

ofcmm whoe(37ies Jhe eﬂ@a endrpicthe HiFsyesiGah chetawps connected to the
RLESSHOOD SALLYA 0. AN ARRR! STy £ Rleed. BEAGKER S Rnior te

expr ange rom pr

blbc[&@ preaéuﬂescéném til&ﬂub kep the expiRedartea nfndSand warm. A period of
response) were cal culated from non- I i_near curve

3G-6Q yat ahovesdofien tabilizatinnefparamedsss suhsequspl o sysgeRy Salivation
re?go?iggwgé%wgsrséi S'F&/ﬁ)?%&fgﬁr‘té\ﬁf@&ﬂed’ AUV ﬁn?ﬁﬁieeﬁ%ﬁéjblﬁ?%al cavity

e’in-vitro an VI VO test
foal enihitst aftericarbhelidl @dininistrediofiabl e 111. 31 WO

2004 52 /1 B2003/ 001367, .T Conpd. .
oo TR oA GBS T e\ TABE) Ty edghanges
orP¥iBod pssife, he@erale A Bladder presSire WerdobsBrve@r At Bt two stable
9. 16+8 18 "4 9.65+0. 03 8. 4§ 0.07 9.28+0.2 - 5 7.5+0.04
reghBis€s. Were ObRIE+The® rgspbhsdd. viste 7o18idera@ibas 10080 63ubge@iently,
9.8.9

fge g%f’- @cr%%sm%"dl_osg og' teZst gosmp%lé\dgr ihl(?legl v, 1%% 25 gllxq]b%‘ore cfabachol
chR118gey whé st8diéd+0. 18
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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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 5 Table |11
w@eompoosd2 | D50 (g/ kg,i.v) Fold Selectivity NoPCBIRME001367

Salivary Heart Rate Bl adder Bl adder Pressure Response
Response versus versus S ivlarg Heart Rate
Tol terodine 25.84 + 4.24 3338ledh 02 32 5445, 77
1.24+40.21 1.26+0_1 2 3 03+1 1 7 67 +1 19 21 13+4. 47
3. 08+0. 94 | LrmpdNg.  |4Receptor Biuding Asey0|. BE1cHoBH 0. 86
2.37+0. 22 (3. 43+1. 02 20047 {}5252 Assay
PCT/ | B2003/ 001367 - iE iPM L 1. ;é)on”pounleBhavi ng the
af Covreadl o 1. Rz P&, 7.
struct ur e fef—grruta—t= HRF—3 4 9 Z-Q NH
5 RZO 11 1< : 8 Rs |7 F8%Rula|- 7B and®thePH!
phar maceutlically acceptable salts_ ph igally
accept abl ¢ sol dates,| 9952@02r 58.36m&A3 pHbes50.18
di astereoners, N-oxildes, polyporphs, o netabollites,
wherein 10 Ar depreslefibs+ar03ar $143010.04 hot28rde2 Wl ri ng
having 1-2 hetero atlons, the aryl or [11 heterqaryl
rings may [be ursubst] tadegopr | Ydsdohuf ed by one to
three subgtituents |12 independently sgl ected firom
| ower al kyt+—(C=C4) 11 et bl Ry GCEREA) |
cyano, 13 hydroxy, n?:{é‘rg’g’o,qﬂo Agﬂlgloﬁﬁg;yv(%kq )|, | ower
per hal o altkexy{(C—-C04)—unsubstituted 14 —-amng,
N- | ower allkyl (7C1- (071)) 018-6-1ary am-9o, EHrPBOdar bonyl ,
or N-lowen alkgl (CI- 883 7.35 -
9 8.9 8.02 -
10 9.5 8.2 8.73+0.17
11 8.9 7.4 -
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
Compound | IDsy (ng/kg,i.v) Fold Selectivity
No.
Bladder Salivary Heart Rate | Bladder Bladder
Pressure Response Response versus versus
Salivary Heart Rate
Tolterodine | 25.84 +4.24 | 32.5+10.02 |32.54+5.77 | 1.24+ 0.21 | 1.26+0.19
2 393+1.1 7.67 +1.19 |21.13+4.47 |3.08+0.94 | 12.6+5.7
4 214+ 042 |4.66+0.56 5.65+0.86 |2.37+0.22|3.43+1.02
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15 C4) or -aryl am no carbonyl; 16 Rl represents a
hydr ogen, hydroxy, hydroxy nethyl, substituted or

wazewbesz uted 17 am no, al koxy, carbanoyl orP¢EIB20E&M01367

18 R2 represents al kyl, C3-C7 cycloalkyl ring, a CG-C7

“ﬁ%P kenyl ring, an aryl, 19 heterocyclic or a
rin haV|n hetero atons; the aryl,
BIPGHR }}a"i"@ 8&98&%@% cycl oal kyl ring may

be unsubstituted or substituted by one to three 21
substituents independently sel ectedHrom | owe, al kyl
(C-C4), lowergperhalo alkyl (Cl- 2Z C4), cyano,

hydroxy, nitr 1 | ower al koxycar bonyt], hal ogeny_ | ower
al koxy (C PE—Lonkr—YerZrak Koxy (Cl- C4NH

unsubsti t ut ed jam noll N-1 ower al kyl T -aryl
24 am no, am carBonyI or N-1ower: al kyl (Cy; C4) or
-aryl ami no carbonyl ; 25 W representts (CH2) p, erein

p represents 0 to 1; ﬁ% SRNESENtS an oxygen,

sul phur, -NR or no aton] ereln R represents hydrogen

2ind thdiChhérmastikichlly 2B coptiteprsalis mlﬁnﬁ#ﬂaﬁmlm ac(cﬁbﬁbm solvates,
wherein RS represents hydrogen or neth and

r éﬁ?fés%ﬁtl%oreerﬁodwer%nzrwmeé%eém%yra%y %r?r w%mms whgrein

5 e SRR 8y LS5 R HBEI Ta y , e  o

r hﬂemaﬂtmgs(xﬁb&)ﬁb- ynspheiteted or subptitetednbys ofletto three substituents

OH Cl.6, al ,
CugbedRai pledid BRGSRER Ry (G3rCoy b Bahib ey lEiage), cvano,
V"ﬁ%l%k? nigd f@véreﬂkﬁﬁgﬁlsﬁbl, 1dwr FElGe?Hﬁ(S afdoey! (54, substituted
and 35 and R7 are

| ower al kox
i nnhetme MNHervter plkgd I(@cCe)dorf -atyhapinClsincodbon BONHN - lowep alkyl (Ci-
The conpounds according to claim

1?ﬂ)a?fl ﬁﬁgf_'%é“ ‘tamf’@é'bre of Fornula Il and their 2
ph arm%gtutéxﬁsad hyré&meRY @Bk £ hyatok§ mdiidl fidsentcd G uhyubstituted

accept abl e sol vates, esters, 3 enantioners,
dirasnce plkerBcarbapopkpdeadogenol yor phs, or metabol i tes. 4

H 5R2F§epresen§s éﬁyl%;c-:d(cyclgalglll}“g, Zd?—%7 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;-Cy), lower perhalo alkyl (C;-
C4), cyano, hydroxy, nitro, lower alkoxycarbonyl, halogen, lower alkoxy (C;-C,),
lower perhalo alkoxy (C;-C,), unsubstituted amino, N-lower alkyl (C;-Cs) or —aryl
amino, amino carbonyl, or N-lower alkyl (C;-C4) or —aryl amino carbonyl;

W represents (CH3),, wherein p represents O 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;

Z represents oxygen, sulphur, or NR;o, wherein Ry represents hydrogelt or Ci

alkyl;
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8 9 Formula Il 1 3. The conpounds according to claim

1 having the structure of Fornmula IlIl and their 2
webmnnesesut i cal |y acceptabl e salts, phar maceut PCEIH2903/001367

accept abl e sol vat es, esters 3 enanti oners,

di agd ggrp%gse {s AFC@)OXIQS%CTi re essgpscﬁ g) ol gg; ﬁl 1L e[? Tf')resents
H [5): eloérranuy ‘iﬁ-@élk‘@fydldigc LOalkbAy, rarlz k@meﬁ:tstdlezcrmg, wherein

structure of Fornula [V and their pharnaceutlcally

aRe egprespnte Hs H. dowgrrdkyid e ) erdpwygr akexpi(atf4; and

sol tes est er i e r

o RS mnle RO i, L8 CERIY Eongey N, an
tQjI—HNHZ_4H5RI 6 Ar CGZ-Ql14., NH 7 8 ]r Fi 9

Formula IV 34 WD 2004/ 005252 PCT/ |1 B2003/ 001367 1 5.

2. TRe ¢OMBOWIE SacBsaRgtoneain® 1ChaVidp thehaMiciile bPFormula II and their
structure of Formula V, and their 2 pharmaceutically

aphaemaa@xtlealhal acsept@zi@ evalts, @hanndcontically Araspiabies solyptes, esters,
8r|n|e1t'se§hgrste1:3?o Fsr ﬁl' &186& ﬁ@yﬁg%}} S of We%bghteA’ N 5

6
H
Ry ?___\
N+W—C—X—Y—Z—Q< NH
LT L
H

Formula 11

3. The compounds according to claim 1 having the structure of Formula III and their
pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,

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

R
N+ﬁ—z—qu....
R, O

Formula III

H

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.

Ir IEI

Formula IV
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1 6. A conpound selected formthe group consisting of
2 (2R 2S) (1

wW@2Ba &%) - N- [ 3- azabi cycl of 3. 1. O] hexyl - 6- (am NeCELH2903)001367

yl]-2-hydroxy-2- 3 cyclopentyl -2-phenyl acetam de

5. ThE Bamaayiok cort s e { ieying) He syhetuse, o FolE iy apd their

- ¥hdrmdc diXidh! Bécgeptarblé:Béﬁit@p&*'t‘éryl e:%mﬁhﬁﬁbél I@%ﬁld&g‘ @€ metabolites;
hydrochl oride salft (Conmpound 2); 6 (2R)-(1

awﬁal;eﬁasrepre[s@}tatab%ycl o[ 3. 1. 0] hexyl 6- (ami nonet hyl ) -y
I']-2-hydroxy-2- 7 cycl opentyl 2-phenyl acetam de
(Conpound 3); 8 H

(2R - (1 a, 5a, 6a)-N-[ 3-aggbi cycl o[ 3. 1.: yl - 6- (am none
thyl)-yl]-2-hydrgxy\2- [9 cycl opent 2- phenyl

acet am de hydro e Btz nd 4)'N')1/O

(2S9)-(Ila,ba, 6a)-" , cyclo[3.1: exyl - 6- (am nomne
thyl)-yl]-2-hydroxy-Z- D1 cycl opent )ﬂ 2- phenyl
acet am de (Conpound 54132

(2S)- (Il a, 5a, 6a)-N-[ 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am none
thyl)-yl]-2-hydroxy-2- 1 cltynclzl oR,entyI 2- phenyl
acet am de hydrochl oride s npound 6); 14 (2R 295
(I a, 5a, 6a) - N-[ 3-azabi cycl o[ 3. 1 0] hexyl - 6- (am nonet hyl)
- W domproiiBll Bel¥dteforhGhe yioup Remistingdfphenyl acet ami de
(Corrpound 7); 16 (2R, 29S)

a)so!\b&ﬁN%aa%&uyd ghm d]h%h l&nﬁaﬁyl 9[181 ﬂydr))xy 2-
(éjy(')c;o n _yl_l cze 151%’ BMl)z pheny! ace

((R,58) (6&)50{\6@)3Ne{2alzab1yxad1@[[33 (Mheyhéx@initoniethylirotier-hydrpxy-2-
- ¥y dlopenbydr nyl&ce@&lwwcxab«mcydide?sapMeambo@m)am de

Conp d9
( @)5(33” §cx)|\N [3- aaélabygyéﬂo(ﬁ Bexyl 61 (aenigam byl o hastrayy-2-
) cqu}pez Qcﬂh@«mﬂ apetapjdecifomutoyny B); 2- phenyl acet ani de

e 2 e R T

g?t{@&@% )‘N—%Mé&cy%id{@qr{)ﬂhm@@@(@ﬁﬁrﬂﬂw&@ﬁ?ﬂ%ﬂy&éﬁy—}
phen 1 acetamide (Compound 5%5 ' _
(x 6a f 3-azabi cycl o] 3. 1. 0] hexyl - 6- (am nonet hyl

) (38)}(4@ 5hcy611)d5l-)[3 -2zatiyc{d3 1l WJbexyt g hmpenteghyl)- 21 {PRleylyoxy-2-
acyactléméincbe 2(;&&ﬂjdmaaﬂnﬂx&) hyd2éch{dtde salB)Compound 6);

(4 }} 2§) ﬁ% fabl %/cgllclgbsl (1)]h%]xple%( Elmlgoél%myﬁ yrﬁ3 met?loxy 2-
SY@ORﬁnfxlﬂoP}tﬁéy]cqcéﬁéh@@I(?O@P PHEhYl acet ani de (Conpound

1?;;? s Sl RIS

aggde
(B 2@9(1@9& G6y-MN-Ppesibidyols. x{1-a¢ahiatindthyl)ayll-amgtifxy-2-
SF%JI% é@%lm)%?h'él'i\l_ﬂ'l Jégfmlag (C3fpo éﬂé

3- azabi cycl &3 1. 0] hexyl - 6- (ani nomet hyl
)(%R 1282 ( Yoy Beu6ry-N-Brazabitydioph b Ajliex de@amisomedypaxl ha-hydroxy-2-
16yclota@ylt2phendB)cetamide tartarate salt (Compound 10);

(e et T B LA dlnd DB Honte AT AY TS 2-3.-

d1 uorocyclopentyl) 2-phenyl acetamide (Compound 11);

(2R, 25) (1a,50,601)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-
(3-fluorocyclopentyl)-2-phenyl acetamide (Compound 12);

(2R, 29) (1a,50,6a)-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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28
29

30
31

32
33

34
35

36
37

38
39
40

14
15
16
17
18
19
20
21

33 2, 2-di phenyl acetam de (Conpound 16); 34 (2R, 2S)
(1 (x, 5a,6a)-N[3-azabicycl o[ 3. 1. O] hexyl - 6- (am nonet hyl

wQ 200pe2shydr oxy- 2- 35 cycl ohexyl - 2- phenyl acerEIB2e03/001367

(Conpound 17) and 36 (2R, 295)

f% ??%,5&2&@&}3— -5 )1/&0%5’*1 I?JZ -ﬁ-é nlogrr)(%tg}hy 1&§_h%/dgoxy-2-
yoagjorenl)72-p %m@aﬁ gate é%hﬁ?@@imueﬁ 14);

1458, g Y- 64k SR Y, 1 DI GE6\ S AR 1)°§r1 3_hydtoxy-
t§2§;§ Sg‘é‘y\?m e i 82%?)@5?a| |§) ;%o %cfzp?gbflg

CER,iZ)§la emﬂome[u-smtcydld [3enfigexyl6BamibofiRtHyOEy1f-Qthydroxy-

tQezaﬂlﬂﬁéﬁyl%etﬁﬁﬁgr(ﬂoﬁiﬁoﬁn@ﬁ@an ani mi' or a human
sufferi nlgﬂ)srom a di sease or disorder of the

r 63pi 2 bryo éthra?r -pzabiryclphd 1 Ofhenye6(amimomethylleytd-2-hydroxy-2-
mlelilerxyl 3 mheylap@@aw (Compawddd) and nedi ated t hr ough

teri n
RN LI P b

7. FQ[ ﬁﬁéﬁlabeutﬁal Zorhb&_ftlons cEnpAsify a%e?ﬁpgutéafgl N‘ffectl&é %%ount of a

11 Formul a 12 its ]gharmaceutl cal l'y accept abl
saompouq@ih a¥ ﬁaﬁ@sit icalainy lackept Abd orsoltegethes wélsméamxaceuucally

1 fd QUELS, nmer.s, N-oxi des, polynorphs or
éf aﬁletceaglers Xgiglensoed%}lem%pr esents an aryl or a

ter r n n hetero ato erein e
TGP lor st oy oty buit b 5 sl s hgaBuiing from a

Sﬁﬁﬁﬁdetdﬁ(ﬁ%raé’r &"ntﬁe trgs éﬁrlafo?? urkfary Hﬁ@tgb&fb%ﬂEﬁmal systems, wherein
i ndependent |y sel ected fromlower alKyl (CI'-C4),” | owér

pﬁﬁqaﬂl&‘@a@l ly| digader iy r(mqlatedyénmpghhyrmswyuc rmecepdQrs, comprising

1 et Yoo im0 ¥EaRer RedpfFRlY ciptaye bppyne of

agbm 0urﬂ”th§mE|@ﬁﬁMhrecﬁTFoNnuﬂﬁ | ower alkyl (C-C4) or
-aryl am no carbonyl; 20 Rl represents a hydrogen,

hydr oxy, hydroxy rrethyl am no, al koxy , carbanoyl or

21 hal ogen; 36 WD 2004/ 005252 PCT/ | B2003/ 001367 22 R2
represents alkyl, C3-C7 cycloalkyl ring, a -IC7 cyclo
al kenyl ring n aryl, 23 heterocycl‘

ring havi ngr v@ Eej_grovati)

Formula I

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;-Cs), lower perhalo alkyl (C;-
C4), cyano, hydroxy, nitro, lower alkoxy (C;-Cs), lower perhalo alkoxy (C;-Cy),
unsubstituted amino, N-lower alkyl (C,-C4) or -aryl amino, amino carbonyl, or N-
lower alkyl (C,-C,) or -aryl amino carbonyl,

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

halogen;
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10
11

12

13

24 heterocyclic or a cycloal kyl ring may be
unsubstituted or substituted by one to three 25

waashosent s | ndependent|ly sel ected from | owePCEIBRYH3/001367

(C1-4), | ower perhalo aIkyI (C1- 26 ¢4), cyano,

hyd , b l, h |
a|ykr oy reS A kI o AT TS By dp Elkeeyy ing, an aryl,
&H%ﬁg&lic%%qlemﬂ?kb%% hNR 1 R fﬂéter()q{orﬁy)thé)ﬁri(r @Eﬁé}oaryl

am no of N-Tower alkyl
- hctyfocwhorm acyrloaliyl nngmay\br: apsubsiiutesl o(r@mzs)npgte@mg peé m three

pﬁﬁbﬁﬁm%gtes rfw%pgqc{eﬁgy 5?18?313 rg}%gre ?légfll égﬁ(?gerwmaécé glhyl (C-
@4}3 bydde, Aydox 2 inkhd, lowet aTI(dx@@JrB&Mt}ﬁ]@éBSl@erglkg%lqc ),

wherein R5 represents hydrogen or neth
r &pres perhatp eﬂkcmy @&-Ga Lmsmbépwé@emmsl%lﬂ;lg‘éﬁr allsxlczﬁh@m) orgraryl
NR1O. wher e| n
R L LR L e
O t oWAeprekints (CM)E); @ihereRBp Feppésentg0its 1; 37 H, OH, C1_6,
al kyl , Cl 6 al kenyl, Cl-6 alkoxy, or Q represents
CH2 OGREDTesFAS 48] X YESDN, saiphpis pNRsiiotam, Wwheremdgysgpreaserty hydrogen
(g; _% Iomer al koxy (Cl-C4); and 39 R6 and R7 are
|nd pe 3e%’ly selected fromH, CH3, COOH CONH2, NH2,
40 Crizégresents CHRsU® on@lHi)g waerr R reprdsents hpdnogéh éranethyl and q
treatment or, prophylaxis of an animal or a 2 hunan
stAPFeFtsQ tPAom a di sease or disorder of the
res a d
or e G o e R e e R o Cre
malkyhrini c receptors, conprising adn1n|ster|ng to sald
an| or a thera eutic ective

A coEs O P hE ToEPGST 0 . SRty R piigesents

6}10@{ Jgeskiicel lg)ﬂk%ﬁﬂem ebikexgzﬂr@r fbbé’ftﬂ@@ﬁ@HlRQ alhétein Ro

accept abI e sof vates, esters enan I oners,

drqg@senfediré?lé lowenakdd€;-Goboylawepikoxy (Gre€abaidi t es. 8
1 A W.G X-Y5Z-
Sy B U B ey bkt oS, CobR, BNty kn,

CH,NH,.

. The method according to claim 8 for treatment or prophylaxis of 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, comprising administering to said animal or human, 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, i________\\
N+W—C—X—Y—Z—Q< NH
R, (l.'[) :
H
Formula II
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1 10. The nmethod according to claim8 for treatnent or
prophyl axis of an animal or a 2 human suffering from

wa2misease or di sorder of the respiratory, uriPer/1B2008)01367

3 gastrointestinal systens, wherein the di sease or

1 R Shod SaRE L i Bt 4 i e, OB il anepigal o

t hamaRestiffermi] Yroff f£didedse aFOURbrdef & SRR HIRY ivdBlary and
the structure of Formula Ill, 6 its pharmaceuti cal

agageiribstmak ystems.p eensie eliei digkasy e cbyordds) & mediated through
sql.v. , ti s, .dl astef.qo

RPNk BEhAA soboR R S ST TR gy pyan. o
- tierdfenfically@ffective amiburdtbfR dompouad Havingkhdstrictufce fRdrdula 111,
11 1 11. The method according to claim8 for

t ite AhaERtceBically orneshtalie ssals, plinrmacqusicalby ageeptable, prlpates, esters,
S r :
; S, WS Bl RS540 pE AR, pRUnleR S metabolitee
wherein the di sease or disorder isynediated through 4
muscarinic receptors, conprising adninkstering to the
said animal or humanj'a 5 therapefiticaNy effective
anmount of a conp@u ng—tdhe. uct ur eNtof For nmul a
IV, 6 its pharmaceuticlally acceptable alts,
phar maceutically acc@:pt%bl e solvates,~ésters, 7
enanti oners, diastereoners, N-oxi des, polynorphs,
prodrugs or netabolites, er irH 8 rislto4d. 9 H 10
RL 11 Ar CGz-Qu1.,. NH 2" 4YE 14 15 Formula 1V
r.di to claim8 for ﬁreat nt or

: had
1%?@% H&}%ES’?‘? aEkgring 5t or Jrebtriont ok prOUBHENT A ahropial o a

ahfindf A TRigd6oRr derdiRhsd R HRSMEr aOe rBdidfryY, ¥ary and
3 gastrointestinal systems, wherein the disease or
digassrogdestingl sysiems.ewhetaioudh digeasasomrdisorderr ésc epadiated through

f&@%@gqe&%{gr{]i csgn%r&srllxgg ta m%na}istgﬁr?gnitgathe osrai({] Al g‘rt human, a
therapeutically effective amount of a compound having the structure of Formula IV,
its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,
enantiomers, diastereomers, N-oxides, polymorphs, prodrugs or metabolites, wherein

ris 1 to 4.

Ry

Ar ﬁ‘Z-——-QHu.
o

Ir

Formula IV

12. The method according to claim 8 for treatment or prophylaxis of 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, comprising administering to said animal or human, at least one
therapeutically effective amount of a compound having the structure of Formula V, its

pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,
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11
12
13
14
15

5 therapeutically effective anmount of a conpound
having the structure of Formula V, its 6

webmroeesut i cal |y acceptabl e salts, phar maceut PCEIB2903/001367

accept abl e sol vates, esters, 38 WD 2004/ 005252

PCT/ 1. B2003/ Q01367 7 enanti.oners,, di astereone . .
BRSSP o e ope RSP af o apolifgs, wherein s
I egpr&eaitisoR. to 2. 9 10 N 11 Z QNH 12F- < O 13

41s H 14 15 Formula V 1 13. The nmethod according to
claim8 wherein the disease or disorder is urinary 2

i ncontinence, |ower urinary tractysynptons (LUTS),

bronchi al asthma, chgonic 3 obst? Ave pul nonary

di sorders (COPD), pulnonary fi brgpi [
4 syndrone, obesi ' o
hyperki nesis. 1 14. 1
wherei n the di sease/qQr, di sorder ili:i urinary 2

i nconti nence, |ower driSnary tractHsynptons (LUTS),

bronchi al asthma, chronic 3 obstructive pul nonary

di sorders (COPD), pul rmngt%/ filbr‘psi s, irritable bowel

4 syndrone, obesity, di abe?"®8"W8rY gastrointesti nal

hyperki nesis. 1 15. The nethod according to claim 10, _
13,6 eTRhO eadgpiings do ofgalm sorvderein s&arfhﬁ%sy orp disorder is urinary
[ : c 0 r F Sl $YFHRH 0 :
bﬁ}gc%gﬁl a%Q’agotm rrral\m[gﬁ# otﬁég 3 oﬂ{s&% r(uct [ :)/’e %g"dfc h}ég?rs;c/hma, chronic
dobsingtve YuldeMyry plisordenar(CGRID) opulsionanyr iftbaddis [roveble bowel

4 syndrone, .obesity, diabetes .or, . gastrointestina
SRR s, §iabats ot R BRIt o cl A m 11
wherei n_the di sease or, disorder is urinary 2 . ) )

14. Jag ninpthed cascordige to uelpighr) whesgn Sgnfiseass rLdisgyder is urinary

b b al.. a . ' r iye .
Rk e, Bl or Ay MBS syRpfast (LTSS bRUACHRT Askmg, chronic
4 obstnattiverepulmoaaiyt WisocHeab (CEPIYY,  palstonadyntfdsddis)alirritable bowel
hyper ki nesi s, é@%? The et hod 3 corgi ng to claim12
WRBKEPREQheSit Dishetes e sxsio Bl ASPERInRSiSy .
i nconti nence, | ower uri,narg tract synptons (LUTS) ) )

1% A58 cReEPd a2seprding éhrcdime 10 3whershy dhs disgassuPhisorder is urinary
dﬁr&%ﬁér%n%e,( teD) urirpalllgl ”E%’f”s\&n{ﬂt&ﬁ? S(!Lil‘l"S'),r H&n%ma? .RRWFA, chronic

obstructive pulmonary disorders (COPD), pulmonary fibrosis, irritable bowel

he, net hod a

syndrome, obesity, diabetes or gastrointestinal hyperkinesis.

-16. The method 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 method 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 method for treatment or prophylaxis of 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, comprising
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4 syndrone, obesity, diabetes or gastrointestinal. 1
18. The nmethod for treatnent or prophylaxis of an

waamonabs26r a human suffering froma 2 di seaseP@I/1B2003/001367

di sorder of the respiratory, urinary and

troinstestinal t wh ' 3.t dj
O R, L B g I, LA o
C pR#fraséutidal cdthpdEitidRA4¢R@ing 32 clRfad /7] B2003/ 001367 4

adm nistering to said animal or human, a

19 RE apetbl C aldovdifs f®CLiaR dBOWRErR thd&disdase or disi)rdleé urinary

phar maceuti cal conposition according to claim?7.
Theontndnoe kocor dimgy ttoact | symptdBs W(herTSi),n brdnehl sasthema, chronic

or,. disorder .urinary. 2.inc jaenc | ower..uri.nary.

¢ PRy ey Uispracty REIRLY BOmeRE. dIPGT c migble bowel
obgrdratat, i obesiBY HABERE ¥r gHs&OmeRfifal hybiinesiBul nonary

fibrosis, irritable bowel 4 syndrone, obesity,

z(ﬁiAaﬁa@%lsg Ppgrregaﬁ{grao&d?ﬁﬁo%h%@bomlm,ki nesis. 1 20. A

nmet ho paring a conpound of Formula I, 2 HR7 3
R 4 Ar WII -X-Y-Z-QNH 5 R2 OFI HR6 6 ForRula | 7
and its pharmggeutically acceptable salts

phar maceut i cal !I1y accept abl e sol vatg§, 8 estexs,

enant i oner &—diraWefeoker$,— A&k des|, pol ynor
nmet abol i tes, ereifjp 9 Ar represent
heteroaryl ring having 1-2 hetero atpns, wher
10 aryl or heteroaryl ri nﬁénﬁaiélbe Lﬁsubstitut d or
substituted by one to thre T substituents

| aae e pamiycrRhBet fdetalle satde phadnkicbut{cally Cddceptabléesolvates,
per hal o al kyl (Cl- 12 C4), cyano, hydroxy, nitro, .

| estess: earbapers cliastarpomersyRroxides palynarpks Ry metaboliies, wherein

13 u LUt j 1 - .

s APHATL Aol il 15 o b
oaryl asty lherdanyl eiagdanyy ;belbndibstitetede sersubstautey dbpgemr, to three
hydr oxy, hydroxy nethyl, am no, al ko r banoyl . ar
18ubsHsgisndepyn ﬂVéE:‘F@%%%P? l_gwwlkygi@iéw%équ alkyl (Ci-
r , 0 a y ~ .
SR,y Andy nidko SliRo RGN e -8, Fin perkily plkoxy (C1-Co)
auosmbsttatedcansidof Nelowar ghkylCt0s)camsargt ammooamangy gghenyl, or N-

sul ph n i\t rogen at L th I, het I,
it o Conor 2957 afatannfi °F oy mmy b
uns uRsthiesdneda RYdrs s hidrok £ hyRox9neethyl, in8alkoxy , carbamoyl or

substituents 21 i ndependently se?ect ed from | ower
ahklpger;C1- C4), | ower perhal o al kyl (Cl-C4), cyano,

R, represents alkyl, C;-C; cycloalkyl ring, a C3-C5 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;-Cs), lower perhalo alkyl (C,-Cs), cyano,
hydroxy, nitro, lower alkoxycarbonyl, halogen, lower alkoxy (C;-C,), lower perhalo
alkoxy (C;-C,), unsubstituted amino, N-lower alkyl (C,-C4) or —aryl amino, amino
carbonyl, or N-lower alkyl (C;-C,4) or —aryl amino carbonyl;

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

X represents an oxygen, sulphur, -NR or no atom, wherein R represents hydrogen

or (C 1 ‘6) alkyl;
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22 hydroxy, nitro, |ower al koxycarbonyl, hal ogen,
| oner al koxy (Cl-C4), |ower perhalo 23 al koxy

W@ @h4/04252 unsubsti tuted am no, N-|Iower al kyl (EIF/B2PO3N01367
-aryl am no, amno 24 car bonyl or N-1ower alkyl

w ol o AR SRR e RS gt am

29 aae&gg,ég@mtoaul phur, -NR or no atom wherein R
represents hydrogen 27 or (Cl-6) alkyl; 40 WO
30 2004Z 05D RGTREIBA0 B OB 67 wherein Re gmgwnt@y@rmwl - alkyl;

i O (GRLSNNSERL N kSR ERRI LN IL 0T, (LI RS ibresents

32 SH, [ gHIC, 6',\|Eilc9]. Cpreienil, 113 aﬂlﬁﬂyﬁﬁﬁGH%HRﬁi r(egerein Ry répresents H,
represents "“(wherein n represents 0

| Kyl
B Oyl 10“@HP3§ %&@Phlwrﬂgﬁﬁ%@n@) ad W, OH, CL6,

* aI < ]ki)r o S gérg,q%éapfngﬁng ?%%%rw)g %f%%?@) or’eFowerz’ NH,

35 aIO«fQM{z(Cl C4)); and 34 R6 and R7 are independently
sel, gcted%{)romH CH3, COOH, CONH2, NH2, 35 CH2NH2; 36
36 s &8 "HRERYLPIUEIS si ng: 37 (a) reacting a conpound of
7 FOrT 2 VebeglbofuQRORRIn iy G910 8cibpord df FifmuST
38 Fbr mul a VII For mJI a VI 44 to give a prot ect ed corrpound
of Formgla VIl wherein Ar, RI, R, W X, Y, 2 and Q R

39 45 are defined, and P is a protecting groug
40 am W‘g'?l-vdW‘kf-RDHAr WC X Y-Z-Q NP 11, -< AP

a 47 For rrw a : \/
42 A Re
43 Formula VII Formula VI
44 to give a protected compound of Formula VIII wherein Ar, Ry, Ry, W, X, Y, Z, and Q
45 are as defined, and P is a protecting group for an amino group
H Ry
R :
Ar‘i»w— —X—Y—Z—Q‘< N—P

Rz y) _—<
46 H Re
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, Ry, R;, W, X, Y, Z, and Q are as
50 defined, H R,
51 R, L—k
52 Ar+w—- —X—Y—Z—Q< NH
53 Ry ("3 :
54 Formula I H Rs

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.
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48 (b) deprotecting the conpound of Formula VIII in

the presence of a deprotecting 49 agent to give
wa@oeompoesd2 of Forrmula | wherein Ar, Rl, R2, W, PX/IB200301367

and Q are as 50 defined, HR7 51 52 Ar WIIl -X-Y-Z-Q

F The t d of )
2 e iesha o Shion A0NRER B sriTiak of A pofiBufit ph POufiia VI with a
aRbMPoHOMPFARhId VII 1 &6t 8 CofohidbT Féven@4 WUH is carried out in the
consi sting of benzyl and t-butyloxy carbonyl groups.
4 ProaenczOy A ousennd et BI0UBscelesEH fionp the gueup wensiging of 1-(3-

of m r f n

iRl Fno YBRESHD- LG 'R AN orlﬁgqr&%@)r?&d( L and L8
c dimzabiogtleo{5.F0Jumdea7¥¢ht (DB%)carried out in the

presence of a condensi ng agent which is sel ected from

23. e Qﬁ&h’cﬂi 60818in$ R0 @hé&kinlthé Feacfiofl iofMRtdayipoand 89 Formula VI with a
propyl ) -ethyl carbodiim de hydrochl oride (EDC) and

1 cempeung afzﬁqme% V! fsscaatiey awid@ca yuitshle pab@uprotic sgvent selected
T h C
c ST ICBENR iR G RAER b i BE 8 B sy Ropige. totuene,
Vhhd kgle@rried out in a suitable poI ar aprotic sol vent
selected 3 fromthe group consisting of

24\ TiNe GhétRO ¥ ERIMBU, Stherdth MRS Rttt bf 6dthpoundt & P&Rfila V4 with a
and xylene. 1 24. The method of cl aim?2 wherein the
r eaimpbu affFosmmacli s eriehoyhal B MP°Gith a 2 conpound
of Formula VIl is carried out at 0-140C. 1 25. The

2frrﬁlhh auttiidd of daim 20, wheinein ¢hendepnetecliepr aftaeecnipund fof #ormula VIII is

nd of Fornmula VII1 i 2.carried aout with a -
GERTGH et ity e o tecnt wolhaR celatry g fle gpde gonsisting of
cgaﬁacﬁﬁm raﬁ c@fbon &nmb}o@détmcmmr)taaa hydfochloHeheiacet i
acid (TFA) and hydrochloric acid. g The nmet hod of

26 ik '?i}e@lgl{(/i W&ﬁ{ ), Wkrdf %@&eﬁp&tb& nOJff I";co ‘#}?F{JBBHH‘ lB@' IFfshfmula VIII to

For 2 give a conpoun
caivei ® dompd)undnofaF auiulalblie carigdouc irs al suaalile mgzmdxt salver selected

I r@i%fr?}i Lﬁo ﬂgonSI t éﬂ%}ﬂﬁ qt%entg %%galhydro hrgn and acetonitrile.
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