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WD 2004/ 004629 PCT/ | B2002/ 002663 3, 6- DI SUBSTI TUTED
AZABI CYCLO [ 3. 1. 0] HEXANE DERI VATI VES USEFUL AS

wWOoRIBEARIcRY C RECEPTOR ANTAGONI STS FI ELD OF THEPCT/1B2002/002663

I NVENTION 5 This invention generally relates to the
derivatives of novel 3, 6-disubstituted

azabic 3.1.0]. hex '

S DIRPSRIEY bRz CEp L BRI R a1 N s yseror
are 10 use{giMUICKRINIG RECEPTOR AN TIAGONISTS  Of
various di seases of the respiratory, urinary and

gastroi ntestinal systens nedi ated through nmuscarinic
receptors. The i nygpfHQsk PHEOINEERTASN! O

phar maceuti cal coffpositions contai ni ng the conpounds

of the present invention and the nmethods of treating

the di.sease a ituted
e U e e e s
aﬂ@ﬁ@ﬁmpwsma&mnmnbers of the G Protein Coupl ed

Receptors (GPCRs) 20 are conposed of a famly of 5
receptor sub-types (M, M2, M3, M4 and Mb) and are

act i yad eshpyinder thsunodnkisin srd tigarisic eeo,eptoh ohtagmmistsTvbich are

receptors, are widely distributed on
wishth PGSR AR GrbeR 2 T SoEE AL SRR oy and
g&s%h&éhnﬁ@?st&ﬁ{ hdigéBdhrough eluseeingi recepeiyy. ot r ansmi ssi on.
he regi onal distribution of these receptor sub-types
|n the brain and other organs has been docunented.

For ?ﬁ@ﬁ%&mn%ﬁ@ rdtesStH Bh¥RRcduticAIR6mbEsiticHe c&{tmﬂﬁg ithey i n

neuronal tissues such as cereberal cortex an d
campamdspEthgarernt iyventivs andthegrasodp ef reatipg @@éiﬂﬂﬂa%mﬁﬁ@e

t.h it nmediates chollnerglcally i nduced
ﬂgogﬁvggg éE &?he MB subtype is |ocated
predom nantly on snnoth muscl e and sallvary gl ands
(Nature, 1986; 7: 527). 30
Areviewin Cu (G HUN]?ﬁﬁﬁ% i ol ogy,
1999; 3: 426, as mell as in Trends in Pharmacol ogi ca
Sci ences, . 2001; 409 . b &ﬁg;
bi ol Bﬁ}sﬁﬁ}mcp’é?feé‘ﬁ‘frf 31; gleg’fbe‘ﬁog % E lerOterrusc 1§P§8J3HB§S Rs)

AFEEARPARED DY AL HRES obY ﬂebwd@bnypedld\/hemnMg, M4S@dsMs) and are
conditions |like Al zhei ner

oG GRA B REE BRI Eh SIS 1B JPPS LSO T MRy rivuted on

n%lﬁ @% a%gz /Q%doﬁssuég%ﬁ | JRVEH BN o GEP Y1 a iR nd A QR 4B de peripheral
chohnerglc neurotransmission. The regional distribution of these receptor sub-types in the

brain and other organs has been documented. For example, the M; subtype is located
primarily in neuronal tissues such as cereberal cortex and autonomic ganglia, the M,
subtype is present mainly in the heart where it mediates cholinergically induced
bradycardia, and the M subtype is located predominantly on smooth muscle and salivary

glands (Nature, 1986; 323: 411; Science, 1987; 237: 527).

A teview in Current opinions in Chemical Biology, 1999; 3: 426, as well as in
Trends in Pharmacological Sciences, 2001; 22: 409 by Eglen et. al., describe the
biological potentials of modulating muscarinic receptor subtypes by ligands in different
discase conditions like Alzheimer’s disease, pain, urinary disease condition, chronic

obstructive pulmonary disease etc.
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Areviewin J. Med. Chem, 2000; 43: 4333 by Christian

C. Felder et. al. describes therapeutic opportunities
WO eoo4m0useari ni ¢ receptors in the central nervoRST/EB2S02I9R663

and el aborates on nuscarinic receptor structure and

function, pharmacol ogy and their therapeutic uses. 5

The pharmacol ogi cal and nedi cal aspects of Lge b

mus datievisivan di Med. (rema 280448 hiA38 P Chaigtan G Eeldgh gt al describes

' i j i ' ! @§stem and

nGRRHC T AR, BF ERSERG, [ Pptors A (Y rdf e s an
elaBhatasacro| oyiseainicSicepteresucop prd fpnctipns phpymacoiqgy gdglptheir
1:hesunngrizaed the recent devel opments on the role of

dtH4er B nmuscarinic receptor subtypes using

di fferent nuscaranic receptor of knock out m ce.

Muscari ni ¢ agoni sts,such .as S i ] il ocar ni :

and LB Ao SoEed i FRECe Rip R e il Bla QSR ot
agOMiSts afd SRAdorlsys ardpiiesehictl il £repicoginddaleduies, 20 6:rtd2le in

the 15 discovery of receptor subtype-selective

conpounds nmaking it difficult to assign specific

f unag i AN Bitdeall fieall MOirvidd WaPhdrBeRNS G ScibhdelMogl 22: 215 have

cl assical nuscarinjc anta oni%%s such %§¥ atropine are
algpotuarmarised lechesaent gewpiepmenfseqny the | ile o drtfernt usCarigic receptor

g Borb @ MsBitakif GbdpREF 18lock b@tdicper i pheral and
Su‘é%ﬁ%%lgsﬁiggdév%r se effects sﬁch as tachycardia, blurred
vi sion, dryness of nouth, constipation, denentia,

et CMI‘%%QSI%Q %ggl{l%t? %Xc%l a%F}HEsQLn&f eﬁ&lhﬁlo_g fnte%h}éntagonists such as

derivatives atropine such as ip atrog;unwbron1Qe
atmpimeliawe deert kioswafoe dverhmeenpuy.cnt dittdd prpgreadipasriiese aradg in the

.options. but nost of them ar ' 1 . :
GRS R o R Aok i gy o i st
fus@loRs ttd i Mdivituantesepaors. Mithonglc elptsiral subcatipjsemmiagTiets such as

exi sting conmpounds offer. Ji.mt t.her ti.c nef i
g o PR B sk S LB FREY g e o
bdth Pdgheeh shdl@mtrgl dd0etse et Ruépast thdhysirdianblusedyision, dryness of

nmydriasi s and those associ at ed mﬁ&h t he art ch as .
mowfhs eeERIRALPEIEMERIER S e PUBSRIRFR IRl RIRAERP O ety derivatives
off B¥bENe Ofuckhat MBEALAEMC BrontiaX| &8 bette? Odleratdd : th&P Iparenterally

descri bes the pharnmacol ogy of the |ower urinar &g@ft
adnpifisterddo ARtionalbEhmagief ter arpreiddyal Ant-chaliasel Wepdhodilglors due
O8O YE X&éc@wﬂg g%lt &h&éﬁﬁfﬂd 'r%gttop @ﬁb-%’f)gs. r'lg@ -XBL8E thMPduhd® Bffer

muscarinic r ptors have been 30 used for many years
litnited thempeusicaetaedit dwp e thais tlaokiafpelegtivity apsulfinggn dose limiting side-

ffectiveness of the ! S L. t
ot S BN S Pt U R st Wb HEHE Shh o
tacloweatdipatdiond by dletMyroctptve. i s consi dered to be

generally better tolerated than oxybutynin.

(WD. Steers et. al. in Curr. Opin. Invest. Drugs, 2:

268, AfmRd]l ShisRpPbe Mibrmadblogical Woxikalgy200155t1: 3B, dSsazibes the

Barr n 1 . Voi di.n function
p%?ﬂ?%gygotf tlz%lvllow\e/:ﬁlrinarAthi'act gl?e%’uons.OIA {hoggﬁjgﬁl IHHS%ELILIIEC agents such

as oxybutynin and tolterodine that act non-selectively on muscarinic receptors have been
used for many years to treat bladder hyperactivity, the clinical effectiveness of these
agents has been limited due to the side effects such as dry mouth, blurred vision and
constipation. Tolterodine is considered to be generally better tolerated than oxybutynin.
(W .D.Steers et. al. in Curr. Opin. Invest. Drugs, 2: 268, CR. Chapple et. al. in Urology,
55: 33), Steers WD, Barrot DM, Wein Al, 1996, Voiding dysfunction: diagnosis
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WO 2004/ 004629 PCT/ 1 B2002/ 002663 cl assification and
managenent. In Adult and Pediatric Urol ogy, ed. JY

w@iokemsd t er, JT G ayhack, SS Howards, JW DupKETB20020)92663

1220-1325, St. Louis, MO Mosby. 3rd edition.) Despite
these advances there remains a need for devel opnent

AR eSS kM iRSa ey 0. 938, Shvaer,

G?a‘;(fﬁédli' Y HolvhERls OV BWuEISC Sy P20ady 8ISt e g B0, ModbomYdnibs.)
haV|ng antagonlstlc act|V|ty agalnst muscari ni c

receptors have been described in Japanese patent
appllbéé?'fté %s@%ﬁ%c@%rym Y %@@f&gﬁeﬁgﬁlentl& new highly
1359587 1994; WD 93/16048; U.S. Pat ent
SRt 9l BNSA G nicERtagaEEs Srhich DI AG ovitndistEpt @mwhusamdmg
U S. Patent No. 5,281,601. U. S
ﬂ%%?entéﬁﬁﬁgh%%%?%ﬁg%o 6, 130, 232 and 5, 948, 792; WO
97/ 45414 are related to 1,4-disubstituted piperidine

der| ve WO 98/,0564 scri bes fl| uorinate
e p\e Rl REDGY RGeS ka8 e been
d@ﬁﬂse\d@%/ BipAe3e apsternt applications daidl SOpant Nuehler e 02823/198  and

laﬁﬁ%#%mﬁﬁéﬂwfé Pass oS> b g P St gl g 571 wo

9829402 AEPVEED1667; SE 6335058 WO artoagnniy st PdteﬁtCNbrTB,a&I 601g U.S.
agai nst the ot her receptor subtgge 8/§§gMA

quﬂE NREERT 7408 & 13 e3entndi IéRtPon YEPov? @%lfelated to
1.3 nuditbst i fipdRtheazabivaweb,0l d - OBBYANEHescABes  fluorinated,

Truscari ni ¢ receptor antagoni sts which are useful as

1 afiswbgtitepdepiperidine derivadyesp W P/ 16118 apd WOSHRFP Bcarg ether close

AaenLs for the treatnment of various diseases of the

resprratory, urinary and gastrointestinal systens,

and process for the synthesis of the novel conpounds.

The jnvent. Is 0 ar. o

conp se(yg%s %@%tgP%$th?h%4%%Vgggﬁg ﬁ%oun%%m?agﬂ Hwnmnﬂ

uwhbﬂyllaomeﬁmmhl derieativies @s selective iNGi embgongst dikictiméntisg weaigsh the

%F fuI for 30 the treatnent of various diseases
‘Fﬁ?‘?é@ﬁyvﬁtory, urinary and gastroi ntesti nal

systens. The present invention also includes within

its scope prodrugs of the novel

general , such pr¥dMMARYQYTH

derivatives of these conpounds mhlch readlly get

converted in vivo into the defined conmpounds

2004 TiroamEst FYPRiiqpro iderosws 3,0 b EHbEd ﬁé%b“Q’F]@@e’dQﬁh@éan
o ﬂlﬁs%ﬂ%\?ﬁ%ﬁ%'aﬁﬁg&ﬁgs RhRRarAhdeaN a9%ald Ul RBL&IRRIiPEE8C or

are
prophylactic agents for the treatment of various diseases of the respiratory, urinary and

gastrointestinal systems, and process for the synthesis of the novel compounds.

The invention also provides pharmaceutical compositions containing the novel
compounds together with acceptable carriers, excipients or diluents which are useful for

the treatment of various diseases of the respiratory, urinary and gastrointestinal systems.

The present invention also includes within its scope prodrugs of the movel
compounds. In general, such prodrugs will be functionalized derivatives of these

compounds which readily get converted in vivo into the defined compounds.
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to the artisan skilled in the art. The invention also
i ncl udes the enantioners, diastereoners, N-oxides, 5
weoigrnorsphs, pharmaceutical ly acceptabl e sal t sSP@nTB2002/002663
pharmaceutically acceptable solvates of these
conmpounds as well as netabolites having the sanme type
of activity. The invention further includes
Copleatiorat procedisds forothp epdtctipn prdl RERASHI08] % §UifaRle PreBE FIHIERO™™
f t.h i,pvention, their prodrugs, netabolites,
mt@%?ﬁ?ﬁﬁﬁégéﬁyﬁﬁaﬂdiastereoners, N- oxi des, pol ynor phs,
sol vates or pharmaceutically acceptable salts thereof,
in gonbinati on W th agac L y | eN-oxides
car }i’eermé{?fﬁloé}ptaly\gg n éﬁ%(fégi %%%Hueglg%ﬁog%é%’pidgﬁﬁgag h(ﬁigﬁe}\T oxides,
polgﬁh‘éf}ih_ﬁ,%_ﬁﬁnﬂfevﬁ_idaﬂy acvepinble ealiswind| phbenaseutickly adeeptpble lselvates
escriptio [

h 5 follows, .and in k.l I be
of thess-eommpuRds 3ivel as @é&%ﬁlﬁeﬁt‘ﬂagﬁg e sa ‘lﬁ’g%ﬁé"é&% by the
practice of the invention. The objects and the
advant ages of the invention may he . realized and ..
obt Zhndavaslionrelifiker oclufies HE%W%@I“%% GrpoSBRDY (appaTe e
cor\%\lﬁétﬁlﬁ? doPUhe | Prebdi® APRRIAE Cheif | flotfigs,2@ndidbohes,0feantivmers,
th one aspect of the present |nvent|on,c here is

diasterspingesd N-oxisienppalyaOTAbSy | 9l ateR e0Ts Pharmacruliclly poseRably salls
|- HR7 R~ .. C XYl O oo~ tdsle REArier =arfdS optionall
ﬂ“ﬁ%ﬁhﬁﬁgopﬁgﬁié?ﬁﬁﬁbﬁgpﬁgégﬁ?ng'Igﬁg%ceptable saltg, Y
indhiied eRdpiatts.cal | y acceptabl e sol vates, esters, 30
enanti omers, diastereoners, N-oxides, polynorphs,
prodrugs, netabolites, wherein Ar represents an aryl .
or ®iheteivaaigss ofi the inauiiony will Dehwst dorth an dhes deselirdioneyhich

ol B e SRR PSRy B0 o
of YRS R Sitioh Ut E@ c;bﬁecﬁsuiﬁatﬂhd adventagos ofrflee inverttionaray be realized and
substituents jndepenpdently selected from .l owe I
onEc Herisye o SPRT e i reiteny: Oyt s ) i
d@ﬁéfo’ | ower al koxy (Cl- 4 WD 2004/ 004629
CT.

/1 B2002/ 002663 C4), |ower perhal o al koxy (ClL-C4),
unsubstituted am no, N-lower alkyl (Cl-C4) am no or

N- 1 guef ikl Wil oféhs Bl BP kA pROdNY linvention, there is provided a

compound having the structure of Formula I

H Rr
Ry :
m—%—w—c—*—v—z—&—(ﬂ N—Ry
L :
H Re

Formula I

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

Ar represents an aryl or a heteroaryl ring having 1-2 hetero atoms selected from the group
consisting of oxygen, sulphur and nitrogen atoms, 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 (C1-Ca), cyano, hydroxy, nitro, lower alkoxy (C;-
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Rl represents a hydrogen, hydroxy, hydroxy nethyl,

am no, al koxy, carbanoyl or halogen 5 (e.g. fluorine,
w@hdoawd4s29 brom ne and iodine); R2 represents BCRIB2002/002663

C3-C7 cycloal kyl ring, a C3-C7 cyclo al kenyl ring, an

aryl or a heteroaryl ring having 1 to 2 hetero atons

sel ect ed fron1ad§£oup consi sting of _oxygen su

C4hﬁ@iwqm rertaise ke Coh NE Ry od aagooh S e (Cee g o
yﬂg%(hygﬁgogﬁb ;Substituted by one to three
St [ t

s’ 1 ndepend ntIy selected from | ower alkyl
(Cl 4), lower perhalo alkyl (ClL-C4), cyano hydr oxy,

v P L AP i G0 gty

(egmmmmneNmkmmeﬂxahkwhmhmdmm)(Cl ), N—Iomer al kyl am no
carbonyl (Cl-C4); 15 Wrepresents (CH2)p, where p
represents 0 to 1; X represents an oxygen, sul phur,

RyNiehieQ@BN alK1, O-@t ORloalkyl eppes amnts, @dRS@IBemj’lenilﬂé, renREyl or a
represents hydrogeﬂ or nEthéﬂ ddi mhereiﬁ %ﬁ@ en,
hefegqsrd JH1%: Ravig; hiog2 heferogloms ?C %3 0%?0;% P8 RIEE
sulBgr ehd nﬁi‘c%eﬁ RIS aRd Sryst @ gRRrodH ﬁnga&ﬂ@yl be udéhb&ituted or
represents (CH2)" wherein n represents

subgidited by mee 'goetbyeé Sestiyends 1ndg1pnd@f1y6seleﬁ}eg)ﬁom léﬂ“feé é{]wqa“?_c 2,
lo@}aﬁ%}%x @511{W L AL rl%’d%x%u&@ﬂ%%@ﬁﬂk&%ghrb&ﬂjl HaRet, lower

'ower "al kox C1- R7 are
alkqxdéﬁeﬁ@l)e npwgr I@eha&alb@w(ﬁmﬂd\/a@wbsw e@ammopNjaer aljqplamino

- C15 saturated or
1n§§$%?§?ﬁ§kgélp §%$§Eﬂ3§r§ arbon groups in which any
1 to 6 hydrogen atons nay be substituted with the

rou i nd ent.l y sel ect rom hal ogen, aryl al kyl,
ar y " RER §Q8ﬂ%€t‘%l}e S Y re%in? %r “het er oar yl al kenyl
Xhavuaga%nﬁanzxﬂghﬁm@hmahﬁngmsah&cﬁmﬂ froma group

conS|st|n tro su

v SO Sk Al P RIS . YL B0 RO FORSL i

I N splepreddnyd Bloky! , aryl al kenyl, hetero aryl al kenyl

group may be substltuted W t h I r al kyl i 1-C4¢, Tievi:
Z1 onerPrpERfapty el RYphyroNRighere wéepf?ﬁ?%‘FB %%Pge“n t g
QI OWG L, RLHRNY EY, RARMIn nh@ﬁr@@ﬁﬂa 0 th AW CaIlRK Wkre(rIis 168esents H,

omer er hal oal koxy (d & unsupst,i t ut ed amnoO
N- | oWy Crad RV Ia Ak ey '{l]@pxy(gz;)C @HR?V\)@}FGI@&IRRW%‘??F%H H , lower

car b okd(& i er aﬁiom(g(@?‘/ 004629 PCT/ |1 B2002/ 002663

In ac afice W t h second aspect of the present
invention, there is prOV|ded a conmpound havi ng the

R?S_él{d;i%g gljlét%%c%{) exl:d%ﬁtwe%ctjeh ﬁ%ﬁ%@éﬁ?H! CHW&NI%@ l\ﬁ'ﬂg CRINA,;

R, represents C;-Cis saturated or unsaturated aliphatic hydrocarbon groups in which any
1 to 6 hydrogen atoms may be substituted with the group independently selected from
halogen, arylalkyl, arylalkenyl, heteroarylalkyl or heteroarylalkenyl having 1 to 2 hetero
atoms selected from a group consisting of nitrogen, oxygen and sulphur atoms with
option that any 1 to 3 hydrogen atoms on the ring in said arylalkyl, arylalkenyl, hetero
arylalkenyl group may be substituted with lower alkyl (C1-C,), lower pethalo alkyl (Ci-
C,), cyano, hydroxyl, nitro, lower alkoxycarbonyl, halogen, lower alkoxy (C1-C4), lower
perhaloalkoxy (C,-Cs), unsubstituted amino, N-lower alkylamino (Ci-Cs), N-lower
alkylamino carbonyl (C;-Cs).
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pharmaceutically acceptable salts, pharmaceutically
accept abl e sol vates, esters, enantioners,
walc@gverweoner s, N oxides, pol ynorphs, prodrugspPCT/IB2002/002663
net abolites, wherein Ary, 5 R, R, W X Y, Z Q and
R4 are as defined for Formula l. H 1 NR4 10 Ar+WI I
-X-Y-Z-QA R2 O15 Formula Il In accordance with a .
t hi fiid aceopiente with & Isecopd @srent of the eFsERARveRtg dhere 1s provided a
rovi.aeq. t i
cofppiarE il u® RARALE r BaRf) B it KR RO/ 8h And s

phaxmaatdicnliyn dacéeptabl¢ Chillsq plivemeceytically, aR@pta lq qq?vaEs,H) esters,

and its pharmaceutjcally 20 aceep a5 :
enfRiriiss SRR NeTaNhBrOmBaRE abBduE, Juiibtits, wherein Ax
R,ERAIW] BIET 5, QiR efrepdefined foNFaiudel, pol ynor phs,
prodrugs, netabolites, wherein Ar, Rl, R2, Z, Qand R4
are as defined for Formula |. HHR 25 Ar -Z-Q1 1 1.
NRA R2 OFprnmula Il 30 In accardance with a fourth
aspect of thg present invention,/jthere is™rovided a
conpound y-tore-Xst-ivuck Fornmul a | W{Hsrnul a |
wherein Wisl (CH2lp where p = 0%+ atomand Y
is (CH2)g where q =0, R = H RE=H R2=-41r ) and
its pharmaceutically acceptable Hal ts,
phar maceutical ly acceptabl e sol vates, esters,
enanti omers, diastereoneFamudidxi des, pol ynor phs,
prodrugs, netabolites, wherein Ar, 35 Rl, Z Qand R4
are as defined for Forrula | and r is 1 to 4. 6 WD

2004/, 00453 PGTh! BAHA24:sP02 68 3he PreBerVMiRAnti, there is provided a
compound having the structure of Formula III (Formula I wherein W is (CHy)p where p =

0, X is no atom and Y is (CHz)q where q = 0, R¢ = H, R; = H) and its pharmaceutically
acceptable salts, pharmaceutically acceptable solvates, esters, enantiomers, diastereomers,
N-oxides, polymorphs, prodrugs, metabolites, wherein Ar, Ry, Ry, Z, Q and Ry are as

defined for Formula I.

Ry

A,_‘—C_Z_Q“..,

l
R, O

Formula III

In accordance with a fourth aspect of the present invention, there is provided a
compound having the structure of Formula IV (Formula I wherein W is (CHz)p where p =
0, X is no atom and Y is (CHz)q where q = 0, Rg=H, Ry =H, Rz = —411. ) and its
pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,
enantiomers, diastereomers, N-oxides, polymorphs, prodrugs, metabolites, wheren Ar,

Ri, Z, Q and R, are as defined for FormulaI and ris 1 to 4.
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]r FI Formula IV 10 In accordance with a fifth aspect
of the present invention, there is provided a

w@oospoused havi ng the structure of Fornula V ( FRCTB2802/002663

wherein Wis (CH2)p where p = 0, Xis no atomand Y
is (CH2)g where g=0, R6 = H RR=H R2, R is
hydroxy, Ar is phenyl), and its pharmaceutically
acceptabl e salts, pharmaceutically acceptable 15

sol vates, esters, enantioners, diastereoners,

N- oxi des, pol ynorphs, prodrugs, T netabolites, wherein
R4, Z and Q are th& sane as def j; FormJIaI S

represents lto 2. 0 £ 1:.7- Fi 61S
Forrmul a V 25 Inaccorflante Wit aspect of the
present invention, Ath@re is proui a method for

treatnent or prop 3xi s of an #imal or a human
suffering froma disease or _ dji sorder of the
respiratory, urinary and°§8¥%ed¥%i ntestinal systens,
wherein the di sease or disorder is nediated through
muscarini c receptors. In accordance with a seventh
as pdi tacesirdanhe whthes 8 dspree Rt ithsnpreseRk Feyeption fhists Heprovided 2
g&ﬁ% I |wiffe p =
com nﬁﬁrﬁ'{;%qlégfq?eg&u%% rom aﬁgﬁi ase hﬁgr‘)ﬁl glfégn ?ﬁlsf{éﬂ’% P
0, asfsmmammde ua‘(CMi)maharmqfO Re cdptBorstl. Rom i»nig is hydroxy,
adm ni s erl
ALY BT Do e RPN, kP Sl HEERRICoURRY agceptabi
soBARER0 Uekters)S endﬁsmtersbedhatemomerd n I\hmudﬂ!scia[poleynmha aprodrugs,

eighth a sent nt.i

m %‘gﬂ?fe E‘Er tRA %@?‘ﬂ@&&ftg? SRR ﬁg f(Ocirlrr]Eropr op yl a TSl

ap.animal or a human suffering froma disease 7 W

2004/ 004629 PCT/ 1 B2002/ 002663 or disorder of the
respiratory system such as bronchi aE' ast hma, chronic
obstructive pul nobnary |sorders ( ul nonary
fibrosis, etc.; [
urinary disorder
urinary tract synpto

Formula V

In accordance with a sixth aspect of the present invention, there is provided a
method 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.

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

described above.

In accordance with an eighth aspect of the present invention, there is provided

a method for treatment or prophylaxis of an animal or a human suffering from a disease



gastrointestinal systemsuch as irritable bowel

syndrone, obesity, diabetes and 5 gastrointestinal
whypenddoresi s Wi t h conpounds as descri bed abovECT/1B2002/002663

wherein the disease or disorder is associated with

muscarini c receptors. In accordance vvith a ni nt h

aspect of the present invention, there ovj d
Orpﬁh@fl?é@s%fsthﬁ dPSbe‘iaE’ﬁérSVﬂﬂntWéh @ rEpeRehtS asn e Structive
d{srAgserg ) d8inRfnaty Hor i S8 Murih BY @wtén@ Whi¥h@nduce such
nove | b| t”significant 10 potency in terns of

urtriawi discadsrd asiuriparyvin¢antingise, lenserawintiydrcymipipngs ¢4UF'S), ete.; and
gagtrm SRLO% %g&%ngucﬂn ds fr;{i'tﬁ G 95\941 e, aGlS’esit? Mia¥@es and

I ment’s Usi Nng anae etized ra conpounds
5 galsﬂﬁ:ahtestmmr lﬁypéﬂmreshs adthi opgaponndsras vls&canCb@@ay w@r@n theglisegse or
nds of the present

lecﬁ@e@r\st ?38%1%‘%&185%3“?10[% u[fc))rgt ent nuscarinic receptor

antagonists with high affinity towards M3 receptors.
Ther ef hiraecorddnee pitbsertth pspeeirof thopreevirgation, ieerg e provided

Iggegg c%g‘%plg@gj%%w oosulntdlso c?esttrﬂ) d%‘o% possi bl e treat nent

BY'S6r Gers " associated with
muscarinic receptors. In addition, the conpounds of
t he pr&sentmpaménir de presamt eveaidim aiestavekdnd exliibiy stgnificant

10 P@%@%ggg%%t}}ﬂa gct](\)f]ltl}_/,tE @11815%95!15 thrn%\édcg: z;ﬂdﬁrd M&%ﬂb%mg and

ML eRT I ven
fuptepar Sshybynd R6HBI eqpaﬁnemi 1hs1ngl@nmhet1zedtrhwo1a iThe emnbounds that

famliar to,the avera tic.or n|c hen_ st
WERAPEREING ot WGHIBERGETOIERE: HPESBREe PhUSHoBRRy! te
pe§enP ifRAACwhY fobid fc(D bk @Mdﬁg nivsgihicarede t¢ma¢exgonmts w1th high

reacti on sequences: WO 2004/ 004629 PCT/ | B2002/ 002 63th
affaieniowerds iz mfpt% { Thgrpiogs.y theppsesqutz IRSCREGS PO ©

15 pllldnngi@utlﬁ@ chMstu‘iﬂds Q@ riﬁ@ ‘ib§és‘ﬂﬂe %@tﬂienﬂ:%rmle adﬁélasd*oR?hsorders

ass001ated w1th muscanmc receptors % addition, the compounds of the present invention

can be administered orally or parenterally.

DETAILED DESCRIPTION OF THE INVENTION

20
The compounds of the present invention may be prepared by techniques well
known in the art and familiar to the average synthetic organic chemist. In addition, the
compounds of the present invention may be prepared by the following novel and

inventive reaction sequences:
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wWORMKkY462d | on! Benzyl ati on

FI Rs Formula -VIII 15 Deprotection HR7 R Ar+ W
-CX-Y-Z-QNH RZFI Rg 20 Formula - I X L-R4

N-114 RZ O= Rs Formula-I 9 WO 2004/ 004629
PCT/ 1 B2002/ 002663 The conpounds of Fornula | of the
present invention may be prepared by the reaction
sequence as shown in Schene |I. The preparation
conprises condensing a GefRRMpd of Formula VII with
the conpound of Formula VI wherein Ar redresent fran
aryl or a hetgroaryl ring having 1-2 hetg
sel ect ed fromthe rgup copsisting xygen, °"N—pP
sul phur an@ it re og'% gtoms the aryl I
rings may be Bnsub®titutled or substitutgd by ong to
three substit i,ndependent. | ected from | ower
al kyl (C1- C4),L#§ %v\v/ltlelr perﬁoa'{ ESL'Lﬁyalggrﬁ ( C1FemplaVeyano,
hydroxy, nitro, |ower alkoxy (Cl-C4), |ower perhalo
al koxy (A -C4), unsubstituted am no, N-|ower alkyl
(C1-C4) amno or N-|lower alkyl (Cl- C4) am Qo

carbonyl; 10 Rl represents a hydrogen hydroxy,
hydroxy nethyl, afino, al koxy, carglnoy or\hal ogen

(e.g. fluori neArtJriﬂ—@v-rt‘freX—Br-m d i odi n?“

Formula - VIII
Deprotection
d Ry
R4 H
A +w—ﬁ—x—v—z—0;< N—H
R; : <
H Rs
Formula - IX
L-R4 lN-AIkyIationIBenzylation
H Ry
Ar—,—W—ﬁ——X—Y——Z——Q—< N—R,
Ry (o] : <
H Rg

Formula-l

HR7 25 a Ar:WI PX/B2602D02663
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R2 represents al kyl, C3-C7 cycloal kyl ring, a C3-C7
cyclo al kenyl ring, an aryl or a 15 heteroaryl ring
whaooisigue2dot o 2 hetero atons sel ected from a greCpIB2002/002663
consi sting of oxygen, sulphur and nitrogen atons; the
aryl or a heteroaryl ring may be unsubstituted or
substltutedaﬁg one to three substituents |nde enden &Ly b
sel ebieetpnt 3 hwErmyiad, et thepresgyt inventign mayebe,pieppared by the
r@btonl sdgfidicEas: sHOWAN R SgﬁégfeoP(YFhenplteEﬁatldrp‘b@rhpnses condensing a
alkoxycarbon |, halo | ower Cl-4 | ower
oqrepasad of Epmay Vilcwiticilye, compeusk el Furels ¥ h%remrm KSispents an
) C
ALY LS L g et At e o
odygeX Snbbmeaelrmsom a@nyagém al'}SllSPlr phtmoaryh ringoeenbe rmaﬂbﬁtltuted or

t
s%s%t}l ed\ép{ %e ﬁbmﬁﬂ%gﬁ \é%ﬁ&%ﬁﬁ&ﬁ?@%ﬁe&%}( §C1—C4),
lchet perﬂalo le{}é& p@e@@n twmnoxydeny, Wb plowes, alliiyO(Crvhgriewer perhalo

0 sents .h DI €
Forpl R B aBrEs e ofie i o P Re Ay g
O eRiigseAbsayty, OH, CLl-6, alkyl, al kenyl al koxy or
CH2CHRO wherein RO represents H OH, lower alkyl
(C1-C4) or |ower al koxy (C1-C4); 30 R6 and R7 are
b@%@&ﬁ@@ﬁ)}dx&geﬁ%ﬁl@&@h}f& kR, antino, Gtidxy, eldddioyNiihalogen

P is any protecting group for an am no group,
(-8 flupaney Flelowns Tommeanddpdieslsi ng agent to give a
protected conpound of Formula VII1 which on

deprotection in the presence of a deprotecting agent
Ro meraescnts gaékylccg@vmnlpalgylv@@,wcuﬁp reyelectlisenyl ring, an aryl or a

o O 50855 T by BN AR of v,

stipinerydndt sittogént btoauss thct atyl er al kgtblmmyh gingr mpge rbpytllzitlbﬂﬁglted or

B8R0 8 e SRR BT Ry AE AR o

1dver pB¥ialD radli;ﬂé OCi-09, gand)fhyfiroky, altr@howe atkoryqarfoayl, Aalogen, lower

o550 0y 1) PERPBATRAS O oSG P ELEpE v o

(gpgpqmngwghmgmﬁﬂmbathbu@J¢Da.conpound of Formul a VI

to give a conpound of Fornula VIII is carried out in

the presence of a condensing agent 10 which is

vﬁel efehRerdts NenekQubpEeas0%s 1hg of 1-(3
&%hyeanggﬁ%ro %ﬂ et hyl car bodi i mi de

Pﬁydr OISO @}‘EOP(YEEKZ)SH it mtrsgeauoa?%‘ioafycl 0

5.4 fs8RR1dee o0heth® WREkei

R Y e e A

q represents 0 to 4;

—r—

zZ represents oxygen, sulphur, NR;o, wherein R;o represents hydrogen, Ci. alkyl;

Q represents (CHyz), wherein n représents 0 to 4, or CHRg wherein Rg represents H,
OH, Cy, alkyl, alkenyl alkoxy or CH,CHRo wherein Ry represents H, OH , lower
alkyl (C,-C,) or lower alkoxy (C;-Cy);

R¢ and R; are independently selected from COOH, H, CHs, CONH,, NH;, CH,NIH>;
P is any protecting group for an amino group, in the presence of a condensing agent to
give a protected compound of Formula VIII which on deprotection in the presence of a

deprotecting agent in an organic solvent gives an unprotected intermediate of Formula IX

10
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give a conpound of Fornmula VIII is carried out in a
sui tabl e sol vent selected fromthe 15 group
waeongisteeng of N, N-di et hyl f or mami de, PCT/IB2002/002663
di met hyl sul f oxi de, toluene, and xylene at a
tenperature rangi ng from about 0-140C. The

BB L PRl il p pUfoR g g bShFlaiBy B

LARPt00ERE tal AEnRYED bf WhinGlla T SviRedie ¢l £ ok Nedvidehgrogs aup Ry is as
20 consi sting of palladiumon carbon, trifluoroacetic

eéiaPQ’@A) and hydrochl oric acid. The deprotection of
the conpound of Fornula VIII to give a conpound of
Formula I X is carried out in a suitable organic
Psig| apg rrotgelingcgrewp foroim arpigo gﬁf‘?ﬂﬁ’pfoé @resmpoppey of Fermula VI and is
LOpRgh b anelpurd AN and acetonitrile at
S%Tgrrper%ltnureg%h‘r angl?un% rom a %t p@25 10-50C. The
N-al kyl ation or benzyl ation of the conpound of Fornula
I Xt I r
Wt h‘i‘g@%ge‘é?t Sl of e ?%%9@&? ot éﬁ; i tgfél c‘r“o]&p&!m dcif%tmulﬁaVI to
gwiaear einfpdund of &oymule VI g ceg*nem put ik rthn/\presamcct héa aptdensing agent

it & Reltted 5o 1B 0 A BB 0 o lof TR B e RagyD-3-cthyl

céﬁbsmhhﬁb hydlraéhl@fﬁuquthge ﬁkicyl,&-ﬁiazibl@fclot [5e. jaitpeuRde @BU).
Formula I X to give a conmpound of Formula | is carried
out in a suitable organic solvent such as N, N

di metrhy tdastidhdl tlesontholilt SiormiilaNaX ivite a obﬁlbmiayccfm@ﬁﬁma VI to

and acetonitrile, at tenperatures ran é(gfrom about
peETY

gp15-21 erapousd of, Forala el és easriedhent et it gelpried fom the
g@%ﬂﬁétﬁ% o@@@ﬂtcﬁmetﬁyl%rﬁ% ?dlﬁfeﬂﬂfﬁﬁlfomg@ REIRLRCIHdNG lene at 2

agents, N-al at1 ng’/ ben I'ng agents, "sol vents,

tmeaamtr@&ltg:goraa@utﬁ’éﬁ@ ned, it is to be under st ood

t hat ot her bases, condensing agents, protecting

groups, deprotecting agents, N-alkyl ating/ benzyl ating

agenfTbe dspilovaetiors of ket ednysdusd etfcForkmbwWWIH do 1give aos@pound of

oy '1' §¢ {M.thg a”wu‘ﬁaade?%}%c l%d esﬁt%‘vr'uéh el fyom the group

Peact |onterrpera dre LAY ETa e 8Jus

cansisihg iofpalladiviren cetsiny tﬁﬂumeacéﬁc aaﬁﬂ (H‘m)amd wedrgchlbrieacid.

conmpounds of the invention nmay be prepared by

condensi ng conpounds of fornmula VI wth an aryl al pha

ket OTﬁétd%proéeeﬁ&rCQT@QOE%mMHl of Rrmulkd viEnet g&ﬁc a ddﬂ%ﬁnd of
al ky I&grou and .t he conpounds {hus forned

Forpda fdnedryed o dg %aﬂR?JPIF RrgaRis sehRMshlssed ffpenwe gw%% FRsisting

oRmegfaﬁélP&hhl{b@ ltetel By o RMPSand e floR&ilP e BYberatfths réigilolYdm about
etc. and Mmay be alkali netal or MyX, wherein X is a

1A20dgen at om Al pha keto

The N-alkylation or benzylation of the compound of Formula IX to give a
compound of Formula I is carried out with a suitable alkylating or benzylating agent, L-
R4 wherein L is any leaving group, known in the art, preferably selected from halogen, O-
mestyl and O-tosyl group.

11
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esters may in turn be prepared by following J.O C.,

46, 213(1981), or synthetic comrunication, 11,
wO284/088129 . 20 The conpounds of the invention PEHIBENE002663

be prepared by reacting R'M (wherein M and R' have

the same as descri bed above) with the aryl al pha keto

ester (Ar(CO COOR wherin denot es  a

gr ouly NG o BAIBHALHY g &hey ceraraund OfJTﬁ?rgwﬁﬁ Do give @

cor ol lREFormEACE &d cMitd GPRPAUAGtaBE §roimy saivifit aRH as NN-
en the protecting 25 group is renoved tqQ give

dlmthwtfennmléef, diragthyl|salfoxide, tetghydrefyraa @Qp@@orgm% Rk temperatures
ran%Hg%ﬁlltda%oﬁt r@@e@t ed by the Formula | were prepared

0 SO IT'ze the conpound in aqueous nedi um
for biological evaluations. Exanples of such salts

i ncl h I [ I
0, BTSSR GR, LB g e s
ddpyslecving oaketes, Bidiphaing/bemiylatiap e agamth, phrdeglsor cetadysts etc. are

mpre}%)glgég‘blascih_gpsa t Sqdoqﬂstlmgeggqta%}ﬁg??ﬁi%{ %}%&ag%n pcl:flottecgt?ntg groups,
dPRItEARE Sk, ONE!ﬂ]@)atmgMﬁﬁﬂlaﬁﬂg agetyd, sghfelhlp, ¢asa1ystm btadiebwn to
in the Fornul as a substituent

thgm@;;l]ed 11hﬁlegrt tgaaq ‘tte(uéedg Sgagly; II;He rﬁgﬁngg gqrrm%augg [a]&({] qllﬂ:ftmn may

J@%ﬁkfeﬁAd&rdﬁg%Eh@%eélﬂe&ﬁéeds.These salts may be 12 WO
2004/ 004629 PCT/1B2002/ 002663 prepared by the usual

pri or art techniques, such as treating the conmpound

%cﬁgg} i @Jﬁlisp&ﬁlgﬁa%u(f}{ th9f1m}eﬁﬁ’&gﬁﬂy Q)eq{reﬁ%fé}llaﬁ‘y €ondensing

aC| in a e solvent. Preferred ,
ccmupqmdmdﬁ foromds ¥l ittt en tahd dlphaeketd saten (ATENEBOR’ grherin R

d I
d?nﬁkqs 3ad Jwgeéggl,%g Lﬁt%u ag?nct{gg | Tgmﬂfas ﬁg@v‘%ﬂ%ﬂl Eﬁ? & Lubsequently
reactb@wiih )thd\bo[naedsaa RYM-, 3vtmzeib RE groiup§ Bictid@ poepeyducks ag plrenyleo C4-

oL RS VD ek, SRR AL AL, Bupld

edi®t hinhy -id| fur-dey @fepxiyd By @Yltdwihe Xyd.C2- ghem(wsau)etoamydmenc

3. (1 .
C%i?@ﬁl}%aa’)onf\il][’gf‘%)(é%%'l - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am no

met hyl) -yl ] - 2- hydroxy 2-cycl opentyl - 2- phenyl

acetam de 15 4.

a, 5aT]@?a90DEF8>ﬂBM)IhQ vepsigh may @lso[bs prergTed i racking ReMh(yherein

Yiphi~ 7 e 2 | pheidy a8REALRID thd Jaryl alpha keto ester
M 4?11 g\ 3. benzarﬁeB azabi cycl 0[3)31 0] hexyl -6f1 met hyl

(Al;(CP)QOﬁBd miggm B denotes a lower alkyl group) to form an alpha hydroXy )ester
This product is further reacted with compound of formula VI and then the protecting

group is removed to give compounds of formula VIIL

Suitable salts of the compounds represented by the Formula I were prepared so as
to solubilize the compound in aqueous medium for biological evaluations. Examples of
such salts include pharmacologically acceptable salts such as inorganic acid salts (e.g.
hydrochloride, hydrobromide, sulphate, nitrate and phosphorate), organic acid salts(e.g.
acetate, tartarate, citrate, fumarate, maleate, tolounesulphonate and methanesulphonate).
When carboxyl group is included in the Formula I as a substituent , it may be an alkali

metal salt(e.g. sodium, potassium, calcium, magnesium, and the like). These salts may be

12
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cycl ohexyl - 2- phenyl acetate 6. (1
a, 5a, 6a) - [ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (et hyl)
WO 2000@s6ky dr oxy-2- 20 cycl opentyl - 2- phenyl acePEt/EB2602/002663
1

a, 5a, 6a)-[3-(2-(2, 3 dlhydrobenzofuran 5-yl)ethyl)-3-az
ab|%ﬁclo 3. 1. Q] hexy
PIERRSEh ) U 9I‘ﬂ5“aé P i Vcbm&w SHbx3 troatiygthy | cogpatg with an
e(ﬁiva(elit amount of inorganic or or anic, acid or base in a suitable solvent.
a, 5a, 6a) - f ydrobenzof uran-5-yl) et hyl ) - 3- az
ab'%%9|0[3 1 O]hex I

( metHypfeyred) pqm@lm%ncee@mgiﬁh@|1w@mrwnd2amﬂb&ﬂf|be@g Stogpeed by
kit gl shonin TIPS, | o obenzof ur an- 5 y1 ) et hyl ) - 3

azabi cycl o[ 3. 1. O]hexyl-

RebPf ae 10" %1y| I-2- hydr QendeaiXGh@hexy! - 2- phenyl
aMa 6a) - N-[ 3- (2 (2 3-di hydr obenzof uran-5-yl ) et hyl ) - 3-

gﬁﬁégﬁ@ g ]%X%a\’%‘?l?iﬁs} Ohaykf-spaneprihyd Hdipdrony-
2. ( I fﬂé@a N %ﬁe%z;(l%»ékaﬂiemm AMAE9 K PRERM Y2 Brdady-
abiZyelopt el xranie 3

(et hyl) IIJ hydr OXY- ycl o ent}/l 2- phenyl acetate
3. 1 2(1 ,§0L 6OL [3-benzyl-3 -azablcyclo[3 1.0]hexyl-6- (armnome yl)-yl]-2-hydroxy-

a an}@h’PelﬂtgL% th(néil apefaidey| enedi oxyphenyl ) et hyl ) - 3- azab
ﬁé RO P e LA e e e

5.( | o] BAxEa)-{ Nopiyl Ragabicselof hfThend s @ethyDertly2-hedtoyy-3- 3-
az alyclo]y@dybp @hényﬂ)}idemxg/ | - 6-

%—23 %y alg}/ (}jlglgf%yl 8]h Xyﬁ |6O(Bq ﬁly}sl yl]22 By ro){y 2-

a §¥° Eﬁn %he(’yél atﬁ met hyl enedi oxyphenyl ) et hyl ) - 3- az
7.abi(¢y, Sh@o3-[I-(D{hEamydibbenzofuran-5-yl)ethyl)-3-azabicyclo[3.1.0]hexyl-6-
(arunrem[ﬁ)tﬂyi hyd/rbiy-i—c?dl&{e%ﬁblz ghayTiehexyl - 2- phenyl

acetam d
8. e(éocéa 243 dibydrgbenzo %ﬂw yIp3-42abisvelo - b lheyyl§-
? h éwmy inh P@é}{-’f’wyglopent -2- phenyl a?:etate yerbf

9y!] (1 &'SH & g—%fé?ﬂé@ 1V@13x .
20 }%ilb%&?? 9%@1@}3@? %y Phg 1 acetamide Y

a, 5a 6a 3-'pent -azabicyclo[3.1.0
1. he(i(yﬁocsio()ﬁh‘{aq@r@ﬁ thyjdrobenzofuran-5- yl)ethyl) 3-azabicyclo[3.1.0Thexyl-

yl ]&@nmgmnm)—ﬂ} @Wﬂmprﬁtwblfgemﬂéaphenﬂcygtmn@e[ %7}}6 |(§1
? 8 ) o th Z A CYEdrS, !
1 e(;(; ﬁd%gzi? ri’y ‘Cyilope\{l Qflenyltag ateah y* (g Fl’hén)}/(?ll

12a Hao,58)60]) 33 23pB kit loBedienjpRangl)pthSh Szabbicytd 8]l D] Hexol-6
ex }(fneﬁry()fm]f mﬁ!ydro;w P-ciclofexdrDiskendt spmteopent yl - 2- phenyl

at e

§oakd é& Ceffripsiaylagadioxaphenypetylep grabioycty HLQhexg-6-
(r{é‘PHg?%lse thyD ]H]zg(ﬂ %%&@q ZR?W ﬂ%ﬁ?g gﬁﬂﬂ% ns?[ )

1Acqt afse,689-N- §31(2 3,4-methylenedioxyphenyl)ethyl)-3-azabicyclo[3.1. O]hexyl 6-

a, i&?gﬁline LR ﬁﬁb&yeﬂ&yél%h vEZBRinGY &k@inidel . O] hexyl -
( r?leoc Sa goc)%l {3 (4 methyl 3-penteny1) -3-azabicyclo[3.1.0Thexyl-6-(aminomethyl)-

y1]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide

13
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10 2-cycl ohexyl - 2- phenyl acetate 21. (I
a, 5a, 6a) - N-[ 3- (1- phenyl et hyl ) - 3-azabi cycl o[ 3. 1. 0] hexyl
W0 geogamicppet hyl ) -yl ] -2- hydroxy- 2-cycl ohexyl - PepiBengd/002663
acetam de 22. (1
(x 5a, 6a)-N-[ 3-(1- phenyl et hyl ) - 3-azabi cycl o[ 3. 1. 0] hexy
6- (am nonet hyl)
Ly di 20,0 S B A 13-@8%%%5%3(0&&% 4 QTheyify(amipomethy))-
a, 5/5]% ydrws[%c Yrdopepiyl-3-phonh pesiamids 3. 1. 0] hexyl - 6- ( 1- ami

nno 60& % éﬁgépm }Sé(nter%-l)zi %39‘3*&2&53‘ 3, fagﬁé,@ﬂhqﬁle%ﬁ yi]lo_-

noe 2- cyclohexyl 2- phenyl
1&cdl (a,ﬁugﬁec) D5(4- (n@thyl 3 pentenyl) -3-azabicyclo[3.1.0]hexyl-6-(methyl)-y1]-2-
a, Bﬂdﬁmy—ZP@yﬁzmphﬁﬁﬂﬂ’heﬁymabﬂecycl o[ 3. 1. 0] hexyl - 6- ( 1- am

1& o% %—( e¥1d1ré81)}(/ -3- gzabwyccl\g[gll%r])l%%l]yé (r%etﬂ?l? E}M 2-hydroxy-

5% %pelf% T W{%’yﬁatez but enyl ) - 3- azabi cycl o[ 3. 1. 0] he
20K Y | (18,5662 13- D-phyen} telryl) By shiabix yel &3 4 y0dheailete (thetRy iy iiylhydrox y-
ac et @fchddyl-2(ghenyl acetate

a, ba, th I abi_cycl of 3. 1.
T, ethid) ez audysto g 8o
zzcg} yg{igyré@é@g’&ew yyitmﬁraa%sﬁ AR RN A
R R e

2%, 549.68) f?—lmlﬁyl;ﬂ azgbigydeld dyhexyBo-{1 -apiesiayDoll2ahydiexy-
rreth&ﬂl)phyﬂ}ﬂl agtantigelr oxy- 2- cycl opent yl - 2- phenyl

24'E‘+ ;gf? ‘gﬁi ; Zﬁi@oxazabmyclgm Loyl Lpmpinpetiu i -hydroxy-

O 2 cyclohexyl 2- phenyl
2510 e(ll atser,63)-N- (Qﬁé)lzym)-azablcyclo[&1.0]hexyl-6—(1-aminoethyl)-yl]-2-hydroxy—
(132 Eﬁl@aﬁty[ 3pba&iy23detaﬁndfzabl cycl o[ 3. 1. 0] hexyl - 6- (met hy
2? Zgg, 605){[ (f?m%thy?2 %ﬁtenﬁ?g 1cyclo?§?8]\f1|exﬁcée E ettl?yl)?’}%] 2-
dl%’? bl ZRheny 3548 cy el of 3. 1. 0] hexyl - 6- (ani no
zvret(imlsbcad)][szs iR 1-0%yiteRy 13- Gl 66 R10y3 . 1 Bihekd o {methyl)-yl]-2-
ac etyarg xgez é%@lo%@ntyl 25lenft chtate
él a, 5a zyl - 3-azabi cycl oE 0] hexyl - egjglii y
) _GR)(D- ﬂ;%ﬁ%%) X3 @Wybaz@mbwcl@ %h%lhﬂylé )-yl-2-
(1 hydroxy-2- cyclohexyl- -phenyl acetamide
2@ %J)) 5 b3nAL 9%%%31'03?31 é]%l@iﬁ-%x(ﬁfnirﬁ)ﬂeﬁ{ﬂ)fbﬁ]-}
yc ?1 NonyPaceili@Pen
acetam(y E raesalt 35. (2R) ( +) -
36, 5ER) 6*3)(1N5P6§§0<bé3rb9112¥133-am&¢5’dy[3| b‘P]Bemlﬁj(h@ﬂvD =3al-2-hydroxy-
ome2-bydigheyylj2-ghenyliGacétyidr oxy- 2- cycl ohexyl - 2- phenyl
3¢ e&ﬁsn(ﬁ-e (1 ocl,‘S_og,6o-c'_)—[)3:bte§zr}Il—r3 gatngig'}ac&otB .1‘.6]hexy1—6-(methyl)—yl] -2-hydroxy-
2-cyclopentyl-2-phenyl acetate
32, (28)-(-)- (1o, 50,600)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-
hydroxy-2-cyclopentyl-2-phenyl acetamide
33.  (29)-(-)- (1o,50,,60)-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(methyl)-yl]-2-hydroxy-
2-cyclopentyl-2-phenyl acetate
34. (la,50,60)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-
2-cyclopentyl-2-phenyl acetamide L-(+)-tartrate salt '
35.  (2R)-(H)- (1a,50a,600)-N-[3-benzyl-3-azabicyclo[3.1.0]Thexyl-6-(aminomethyl)-yl]-2-
hydroxy-2-cyclohexyl-2-phenyl acetamide. L-( + )-tartrate salt
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35

40

WD 2004/ 004629 PCT/ | B2002/ 002663 36. (2R)-(+)- (1

a, 5a, 6a) - N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am no
woreaohpbde2y/1 ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl PCT/IB2002/002663

acetam de. L-(+)-tartrate salt 37.

(la,5a, 6a) - N-[3 benzyl - 3- azabi cycl o[ 3. 1 O] hexyl 6- (am

nomet l) - 2- hydr oxy-  2- c%cl obutf/
3§tce(t2 e (g, .Jg>86oc) 1]\6 [3-benzyl-3-azabicyclo[3 O]hexyl 6 (amlnomethyl)-yl] -2~
Q\PWC@PB‘@WZ%rPhWb%S@%@FC Fo - tetferalty | - 6- (ani no
&' 5hy; %l)JN 3. Béngﬂfp.?qzab%yakf?l 1OPLSRYLb(AnRBEBYL1)-y1]-2-hydroxy-

ac Jerw
3-(3 %thyl fbuten ) 3 azabi ci/clo [ 3.1.0] hexyl - 6-(am
il

3BonBoudgl.§or)-NHI b@mh&i&mﬂaw@cﬁdx@ﬂ exyl-piamnippmaiby -a/ﬂﬂr?dbydroxy
40. 2-¢cdorBepybayphpnyd a(@armde

3P, Xc's%ﬂgLP ;}f ¥}§ ﬁ%’}?‘ P03 :%%/1%} d %?tl {]h%ﬁ}l %La'ﬂﬁféﬂlet@yl)-

40' a(155.006))-[ [333 (42 niethylensdivtyphandictiyl pheaticyer hy l0)heByl stz

abi @yehy0)-3]- Lh@dlrbgy(-ylcyﬁlopentyl-Z phenyl acetate

4Eme lg_%g,q% £X ar q}y¥eﬁi dio g hglpy?)ré’gl&) 3- azp Qlc}r)éio[Sal ?ltle?(tyle(ﬁ-
SERL I SR I T

42y h]oc Q)’éﬂzﬁwﬂazaﬁibmﬂﬂ lojR& St QtRethsll )yl LatyaF Al2,2

sal &1pﬂe§1 etafle 1q+ PRt Sal
5 enzyl 3-azabi cycl of nmet hyl

r bbeySopboke %b%ﬁ@x%rﬁzahmpfﬂéﬁyll J]b@@i/ éﬁ@quzylijyl]t?a%ﬁ@t#
s aI gyclphexyl-2-phenyl acetate L(+)-tartrate salt

LA 3Riofec I Gnth afixGEet hy
Il ol et
45( ewpga 6@);/N@t(a3pyyldgmﬂabr3cgzebmycso[i 1@§]my6{ﬁnmlmthﬁml]—
t hy2 hy@rbz}y—z -2¢cléhelyld?-phopyPacetpmiidehexyl - 2- phenyl

RES o AT AcE el R L e L

42- thd’%és&x)&\I-@ij PN MhetylpBarbicyalo 3 BO Bt 1 6- (él?uno(ribthyl)—yl]—
a, 526111?&))@%&-&53%1&1?%?1&11 ﬁféﬁlyr@kﬁmhde- 3-azabi cycl o[ 3. 1. 0] hex
am nane
4. YN éﬂy Bﬁ&yzfyvet%ﬂb% é%@bﬂcygﬂe@r hithereyl-oe(aminomefhyl)-y1]-
a, 5 ﬂ%}’@ﬁ}y N@{/@or(emywrnhswl@?th 1) -3-azabi cycl o[ 3. 1. 0]
45ex¥lo; Rr €A PREE My dthiy-3- azab1cyclo[3 1. O]he}g/é -6- (am111(o]r}1ethyl) -yll-

2- hﬁ"ﬁ%&ﬁﬁly qumqﬂeﬁﬁ%eax&udg phenyl” acet am
N-T3-(3-pyridyl met hyl ) -3-azabi cycl o] 3. 1. 0] hex

591 @ﬂ(%m?@dﬁﬁ pyridyfrpethyd)- Bnaéﬁbwylo@ ROBEpAE Wllnomethyl) -yiI-
ac e?-apdrdey-50-dighenyl acetamide

5 ' I

T T T R
ace

5a, 5(1,0(6%9 6(&-1‘[1-233 (Ep]z:t}dylldqthy’f)aﬁ-laydb)GyB}oBZhﬁ)]hemde[aﬁuﬁbn&}HyB)gl]—
yl - Bhydoknpepdibpen)yl-2ighenyl acetamide

53. (la,50,60)-N-[3-(3-pyridylmethyl)-3-azabicyclo[3.1.0]Thexyl-6-(aminomethyl)-yl]-
2-hydroxy-2-cyclopentyl-2-phenyl acetamide

54.  (la,50,600)-N-[3-(3-methyl-2-butenyl)-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-
yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide

55. (la,50,601)-N-[3-(3 ,4-methylenedioxyphenyl)methy1-3 -azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl}-2-hydroxy-2-cyclopentyl-2-phenyl acetamide

15



10

15

we@opkAodtetam nonet hyl ) -yl ] -

2- hydr oxy- 2, 2-di phenyl acetam de 52.
(la,b5a,6a)-N[3-(2-pyridylnmethyl)-3-azabicyclo[3.1.0]h

2- hydr oxy- 2-cycl opentyl - 2- phenyl acetam de 35 53.
(1a, 5a, 6a)- N-[ 3-( 3- pyrldylnethyl) 3-azabicyclo[3.1.0]h
exyl - 6- (am nonet hy Ig

5@- Kl benes)-N-I8y@14opehy ned@xmmn meth¥t hrpgabisyelal3. ) §Thexyl-6-
a 5an@a1)1ethyl{) 3fl](ZBhY?bQXwﬂl-CSZ:lCH@K]érﬁywl)enE‘—?&Qt&m@ycI o[ 3. 1. 0]

yI] % 'é'c %ex( i’tn'eg’% eﬁ e\Qened ’Eéﬁgfﬁ;e ny%jxif éjlleg%l) i]azk-)

58 C)(d:dx 6@,3oc)_—[3)[2hég(éyhleﬂiyleﬂﬁiloxyphenyl)ethyl) -3-azabicyclo[3.1. 0]hexy1-6—
(anmehyBiyliyl- hYthﬁ}h%Wﬁife@ﬂ%ﬁhmymwBEnL*ﬂ*)

200 / 26
5 t1 o =0~ 0X Y-
10163 h% SITRRESTRRG: ﬁ%hygg y
% (:7.;,%}101(9[) ityl- ]E e‘@t aﬁ% ?ilbaﬁ € ¥ y
6(6 artw@a%&hw )3=Benkyl3- m&esmy FRL. @Mfdx?lh@—(a}(ﬂun&néthﬂmyl] -2-
acehé/ﬁﬂ%(ﬁ- dlopéntyl-2- henyl acetamide hydrochlorlde salt
(x 3- ? % enteﬁyl) -azabi cycl o[ 3
6he)@/%56,5g xl q-azzbwrgl@ FobQI-Exyle: (@H@%}fﬁh@)yﬂ@nw
ac etyaroay- Layelp))erttﬁrq—pmlgl agefppids [5@) malic acid sa

6£| %1&@ %Pl 1\L élzaﬁf%wa/ tensdiQyyepamubmeh iyl 23- az
A -Jahe yl acetam ide maleate s5.1t
Xy:= 2- cyc ohexy - phenyl acetate.
L (+) tartrate salt 59.
a, ba, 6a)-[ 3-(1- phenylethyl) 3-azabi cycl o 3. 1. 0] hexyl -6
-(methyl)-yl]-2-hydroxy- 2-cycl opentyl-2-phenyl
acetate. L-(+) tartrate salt 60. (1
a, 5a, 6a) - N-[ 3- benzyl - 3- azabi cycl o
[3.1.0]-hexyl-6-(am nonethyl)-yl]-2- 10
hydr oxy- 2- cycl opentyl - 2- phenyl acetam de hydrochl ori de
salt 61. (1la,5a, 6a)-N[3-benzyl-3-azabicyclo
[3.1.0]-hexyl -6-(am nonmet hyl )-yl]-2-
hydr oxy- 2- cycl opentyl - 2- phenyl acetam de L-(-) malic
acid salt 62. (1 a,ba, 6a)-N[3-benzyl -3-azabicyclo
[3.1.0]-hexyl -6-(am nomet hyl )-yl]-2-
hydr oxy- 2-cycl opentyl - 2- phenyl acetam de nal eate salt
15 16 WD 2004/ 004629 PCT/|1B2002/ 002663 Table -1 H Rl
Ar- --Z QN--R4
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R2 O5H Formula Il (Fornmula I, wherein WE(CH2) p

where p=0, X is no atomand Y=(CH2)q, where q = 0O,
WORBsoRPeAP9 Conpound Ar R R2 Z QR4 No. 1 / OPCHIBHR/®2663
rr 2. OHNHCH2 3. OH\ NHCH2 4. OHOCH2 5.  OHO

CH2 6. HOCH2 7. HOCH2 8. OHOCH2 9. OH NH
CH2 10. OH NH CH2 17 WD 2004/ 004629

Tpbler} B2002/ 002663 Conpound Ar RF R2 Z QR4 No. O <
OHOCH o 11. 12. OHO CH2 o 13 OH NH CH2 <o 14.

OH NH CH2 o 15. (]—|I\AHCH216. OH N

1
N+ﬁ—Z—Ql I
R, O

Formula III

A

(Formula I, wherein W=(CHy)p where p=0, X is no atom and
Y=(CHy)q, where q =0, Re=R7=

Compound Ar Ry R: Z Q Ry
No.
1. O/ OH O/ NH | CH, O/\
2. ©/ OH O/ NH | CH, O/\
3. O/ OH Q_ NH | CH, @\
4. ©/ OH ©/ 0 | CH O/\
s D] O o e | O
6 ©/ OH Q‘ o |cH, ©/\
7. | ©/ OH O/ |o |cm <;©/\/
8. O/ OH Q— o |cH, <;:©N
:
10. ©/ on| (r— |nu|cm (Ojij/\/




17. HO CH2 18. OHO CH2 19. OH O CH2 0~1 CH3 20. OH

OCH2 (2~4CCH3 21. OH NH CH2 D -
W@RH04AG6290H NH CHCH3 24. L |

H ¢

r

~CH3 22. OH NH CH2
NH CHCH3  1BCTA2002/002663

2004/ 004629 PCT/1B2002/ 002663 r Conpound Ar R R2 Z Q

Rq N025.(}INHCHCH3 26. I(}|OCH2 27. (}IOCHZ
(‘éﬂmﬂlf‘ H 33 ok |0 CI—Ea34 L- \24-) TaQaric aci (}{4
saké. of [conpound shown in Conpound Nunber 3|in this
—table 3% rtaricacid-salt—ofl conpound shownin-
Cofpoung B in @s—( ablle L-{+) Tar 2@ i
sajt of sgewn in/Conpoung Nu 20\
this ta NH CH? 38 QH N CHg 30 CHP
19 WO 2( PCT I 02663 o)
O
13. ©/ o | U/ NH |cH, [
0
o
14. O/ OH NH | CH; <O:©/\/
\/\/\
15. OH NH | CH;
16. OH NH | CH;
17. OH O/ 0O |CH,
18. OH @ o |cH,
19. ©/ OH Q— O |CH, Q_(%
21. O/ OH O/ NH | CH, ®—<;H3
22, ©/ o Ov NH | CH, Q—(CHS
23. ©/ OH ©/ NH | CHCH; O/\
24, ©/ oH O/ NH | CHCH, O/\




Conpound Ar -k R2 Z QR4 No. 40/ OHO CH2 O 1 ~ :i
C,-rl kz, O- n,~ 41 L (+)-Tartrate salt of conpound
W@ bawnodero Conpound Nunber 11 of this table 42PdT/1B2002/002663
(+)-Tartrate salt of conpound shown in Conmpound Number

4 of this table 43 L (+)-Tartrate salt of conpound
shown | Compound-Nunber 5 of this table 4

Compong {  at d\rsal t| & conpdind sHodn |i n @orrpound NEtber
6pf this table 45 CH NH CH2 46 O4 NH CH2 47 OH NH
48 O OH NH N 49 _OHINH ( 01 JN OHNH-
CH2 ~ 50 0o~ N 51 H CH2 120 WO 2004/004
PCI{ 1 B2(02 663 offonm d Ar RiGR2 (ﬁ{&_ﬂ?l 2 OH
NHCH2
. O/ o O/ . - \(\/
27. ©/ OH Q_ O |CH; \K\/
28 ©/ OH O/ NH | CH, ©/\
29 ©/ on| (o |wm|om ©/\
30 g OH O/ O |CH; | ©/\
31 ©/ OH Q— o |cH, ©/\
32 ©/ OH Qﬁ NH | CH; ©/\
33 O/ OH Q" o |cH O/\
34 L-(+) Tartaric acid salt of compound shown in Compound Number 3 in this
table
33 L~(+) Tartaric acid salt of compound shown in Compound Number 28 in
this table
L-(+) Tartaric acid salt of compound shown in Compound Number 29 in
36 this table
37 @/ OH NH | CH, @/\
38 : -~ | OH NH | CH; O/\
39 ©/ OH O/ NH | CH, \K\/
19



Cl\rl

53 CHNH CH2 54 OH NH CH2 55 OHNH CH2 0 56 OH

NH CH2 CS 0 57 L-(+) Tartaric salt of conmpound 17 58

wa2qodpodbaa tari ¢ salt of compound 12 59 L-(+) TeCT/TIEDE/002663

salt of conpound No. 19 60 Hydrochloride salt of

conpound No 3 61 L-(-) Malic acid salt of conmpound
No—3—62—Vhl-eate—Salt—oef conpoung-—Ne—3 Because gt
Comppgund, o ua‘gfe pha‘?‘r\‘rﬁlcol ogcal )rzpertiQS, t he
cmnpounPs of the| present invention may be
admnist %MW@M orally,—or by
pé‘roentera &1 oUCE |The phar rrad;@utl @5}]2 conp FORS
of the |pr @ i pventi oprPferqibI y prqd ced 0
adm nistered in dosage umits, each unit cont Iy a
ceéilt ai n latDulrartrabd saéttoflc@amundﬁbowrcmr@mmdmbﬁ\fwmr 11 of this
i nventijoabland/ or at | east one physiologically
acdlept abl ér)dlhdiatd sl of aprpounteheof in Cdngodod Bigmbersdyofiihis
varied |oede extrenely wide limts as the conpounds are
- SlBECTTIVE ‘Ta&r{&‘{\é &ﬁ%‘i‘g&niﬁm 13'sﬁo§%{11‘ﬁ CoRifdhh 8111 SOt t ﬁ'é
t oxi ci tytab conpoun 1o adm n| stered in t
L cnardoa-pahe Sl e oo oot e ok s de s A 2 o b b Nk A
1 UV TIIT, oncent y VVI1I O 1
cAee LUl R A
*'Lt'll:\l'e i’aﬂncay\. %Ay : nﬂjr e S C‘i rﬂd;H&j T T I|\4
maxi mum @ps|ye t gite he ﬂlet The
i n'Vent i in igége priodr ugs of
t he conpoureds of 11, 1Y and V.
gener al |, ional derivati ve"%
of the \re converted
Vi460 in IC¥BRNt i g)nal
procedu rpar ati on of
sui t abl ¢ present
algo i n @51 OMETS,
N- Oxi de and | phar rraqeu y
accept al unds {as wel |
met abol i 1 e of [activitly.
present es
48 NH | CH;
N
49 NH | CH; l o
’ oz
N
NH | CH;
50 | =
_
N
51 NH | CH, (I/
=
N




phar maceuti cal conposition conprising the nol ecul es of
Formulae I, IIl, I1l, IV and V or prodrugs,

woredoalboodord es, enantioners, di astereoners, N oxPCBEE2002/002663
pol ynor phs, solvates or 15 pharmaceutically acceptable

salts thereof, in conmbination with pharmaceutically
acceptable carrier—and optionally included excipient

Camapaedn| esAkent | Red bel & denvndt at Qt hd gener B
SYRbhetilc procedue ag well as the specifid
preparation of the preferred compound. The exanples

are prov 20 iljflustrate the details of the
i nvénti an shoylOH not ke constNai n€dat o I|i pi't e
scope of e present i i on. | EXPERI MENTAL |DET LS

25 Varidus sol venis, sugh #s acefone| methanol ~*

pyriding, pthpr fetrahydrofuran; hexanes, land

di chl oro \er e j valious dnyi
ibiHe | d&kcri befl i n'ft he
rded|as nuj ol Qul Ys or

readent s rdlnqCﬁb
rer [Par agon N

literatur R spectr 3
nance (NVR) were

a thin neat filmon 4
instrument Nucl ear Mg

recor ded arian J nst tument uUsi g

t etfamet|h | ane | &% an i NBD §&hndardﬁ[2%4;8
2004/ 0046 CT/ | B2002 63 EKAWMPLE 1 Pre¢paration
of

(la 5a 6a)-N[3-henzyl yelo[ 3. 1. 0] hexyl - 6- (am
nonet hyl)) = 2- hydr( nenyl acet am o}
(Céﬁpoundﬂgggi; 5| Otk alNHo n Coh _ >
2- hydr oxXy di phenyl

d : | Synt hesi zed

per reparted prouedur S 1extbook of

practit 0 N chenistry pager 1046 SthEd): 5
J Chs , 7' 4(1953) and 232 Ste
Pr@%narat' o >otf NEPE%F )
(1la, 5a, da)-6 i nonet hyl - -3-azabicyc¢l o[ 3. 0] h™©

exane 10 Synthesized|as P pprted procedures
deser i bgd.-(+) TaRafk @Ak3f dabpcund$7 Pat ent No. 2, 490, 714

g;l@SSyni bﬂ-f—i‘) I%Q?Jés%ﬂ%&é&&%ﬁhza ep—c—To—asotutton
(1 6R, 5a,|daf*) Gatratavelref eophp®ndiezld - 3- azabi cycl o[ 3. 1. 0]
hesane &hmmuhuxﬁe&QZﬁg&umBMQWﬂsthyI formam de, DMF

(Sl VAR W Wiyl § O Preryt ecetie

9?“ &Aac¥?§%?gﬂqﬁﬁlﬁﬁhﬁh?oxv benzotriazole (1
nnnl, 0.135 g) followed by N—nethyl nmor pholine (2
mmol, 0.202 gn) and stirred at 0OC for 0.5 hrs. EDC
(1-[3-(di net hyl am no) propyl ]-3- ethyl carbodiimn de
hydr Betdaluse ofiéhefit nutpdble pBari@2olggis)l maperteidiaite amtdpdunds of the

presgl‘% Enventlon may be administered to an animal for treatment orally, or by parenteral

route. The pharmaceutical compositions of the present invention are preferably produced
and administered in dosage units, each unit containing a certain amount of at least one
compound of the invention and/or at least one physiologically acceptable addition salt
thereof. The dosage may be varied over extremely wide limits as the compounds are
effective at low dosage levels and relatively free of toxicity. The compounds may be

administered in the low micromolar concentration, which is therapeutically effective, and
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m xture (RM was stirred at OC for 1 hour and at room
tenperature (RT) overnight. The 20 RM was then poured

w0 paog/oewkd wat er and extracted with ethyl acetBCEIB2062002663
conbi ned organic |ayers were washed with water and
dried over sodium sul phate. The crude conpound

obt ai ned after n e s ent vvasprlfle

RONTHRS BF iraP O RNy Soptsd v Sy e B Ta0orat olerad by t

peﬂldm]tl ng the conpound with 30-70 ethyl acetate- hexane

m xture. 1H NWR (CDC13) 6 - values :7.47 - 7.17 (m

arom 15H), 3.58 (s, 2H, benzylic), 3.18 25 3.14 (t,

2 |'|) TB&.:Z gr%se%t ﬂlg%r{tf(ilm a%li'll_{)ichﬁegallthmats%go 'ﬂod%li%,of )@he%nﬁﬁunds of
- m

Felr_la@m‘e L I BBV V. agRngrel SHFTRIAGIuRS w@@mﬁneﬂmzlae@pnvatwes of

tlfé%@ I%éﬁl RS @
(la ﬁé 6(x) - R 1[Ch reéglﬁl%,y e?? og\éezg%e? cn)}cl oo[ én 9 ﬂaﬁ ﬁigl(n %Onzpounds

qommélpngll frocegpies o ylatr eslyctien cand| priapacstion2of) hmta}ole prodrugs are
kgg\gﬁam de (Conmpound No.2) Step a: Preparation of
- hydr oxy- 2-cycl ohexyl phenyl acetic acid: This was
pr epared followi ng the procedure described in J. Amer.
Soc 54 1 WO 2004/,00462 :
PCT?F%%B’E?E?%C}E‘?% on gl 6“‘% dgeﬁ %eps‘?%lflf“&ﬁfs glaftife"mefs N-Oxides,
pOymbenhs agolvdids 3nd @hezryiaee?maﬂl@baoe@tﬁdm sl o@l}féee(y(bmlﬁnmds as well

ég@%ﬂ@pﬁ t% E%"dl)l%%g Shae It%:ﬁrqﬁf%tl%:c}gz yf%le %rr]e%)e% inven 1on I%u.rther includes
pflakﬁma&@tléﬁkoﬁpéﬁiﬁdhwﬁg%gmh DERNRNesIT FeARISYE DR 1 Qﬂd;"v or

exane | nmol | n di met hyI f or mam de (5

PiRdsiesqmstbolitasy &P@%Wrzrsc: N-opHesn polyesrphs. selvaes or
phdiButicly? 3GMabRNda160 Cﬂl&gof{ Oin 0 ComBiGidne OﬂTlarmaceutlcally

m xture was treated wth ydroxy benzotri azol'e
agqepigble carpien AR Pptipnsilly inedefiep pxqipigrtt hyl nor phol i ne
(2mmol, 0.202 gnm) and stirred at 0OC for 0.5 hours.

EDC "i‘ﬂe ! '%lesq?érﬁ)i%n%f%elx\@sdehlaﬁar&%d@g %&ne,rra:ﬁr@!ﬂ{hﬁ %%o%gdure as

m xture after ng stirre
\Metltaethwpmiﬁ(eptemratﬁﬁ of thequreferredybrimpotihe TRMewamsplpoare prbvided to

al t and xtratedvvl et hyl. acetate., The
i3t T B e AR S Ao B S B e of
tlafplr@entnmrmuomg the solvent was purified by colum
chromat ography (Silicagel 100-200 nesh) eluting the

compound with 30- @ﬂé@ cet at e- hexane m xture. 15

1H NMR  ( CDCL3) s iR N%Ai BETALLR (m 10H), 3.55

(3,6,2.2- 8 (m 4H), 2.32 -.2.29 (m 2H)

1. 37Y4190§ 1 yonts, ﬂ quactem me theeadc gyridine, ether, tetrahydrofuran,
hexanes, and dichloromethane, were dried using various drying reagents according to the
procedure described in the literature. IR spectra were recorded as nujol mulls or a thin
neat film on a Perkin Elmer Paragon instrument, Nuclear Magnetic Resonance (NMR)
were recorded on a Varian XL-300 MHz instrument using tetramethylsilane as an internal

standard.
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EXAMPLE 3 20 Preparation of

(la, 5a, 6a)-N[3-benzyl - 3-azabi cycl o 3. 1. 0] hexyl -6(am n
wo@emtiogders yl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyPCT/1B2002/002663

acet am de (Conmpound No.3) Step a: Preparation of

2- hydr oxy- 2-cycl opentyl phenyl acetic acid: This was

prepared follow ng the p gggg%ﬁg described in J. Aner.
Chem Soc. 75, 2654 25 tep b: Preparation of

P(r'epa"i*aﬁ@n 68010 @U[,&C)W—'Py- 1nz31-8%258 6% o[ 21 3]h]ex9]-@@2iﬂllnm§mthyl)-
]aﬂhmwig ipiédyl gce’@%ﬂftﬁ’(@oﬁpsﬁ'ﬁ RegNt yl - 2- phenyl

acet am de o a solution of
(1a, 5a, 6a) - 6- am nonet hyl - 3- benzyl - 3- azabi cycl o[ 3. 1. 0] h
Sé%amePrel(az@wQ efrgthydexyds2-dipheriyhaastieradidy byritasiadrsieer (cpoged

S Bt B e o SRR M B 55

W&Qﬁiﬁ@@%&ﬂdr@aﬁwmm th hydroxy
benzotri azole (29.9 nmmol, 4.04 gm followed by
N- et hyl nor phol i ne (54. 4 mml, 5.2 gm and was

Ssép br PebparhtidiCoff @, 3o, &) bo- &m&iﬁéthyl%béf@yﬂ@-@ﬁa’bﬂ@él@?ﬁl O]hexane
PCT/ 1. B2002/ 002663 . reacti on m xtur Eoure
SyBthgTiZRdeR mrdﬂ%@ﬁdzrece%weatd@@ﬁb%al EM 443 A§5vi Uﬁ Patent No.

240y 4 2RAESHALE 109DEL (0T oh.C | ayers were washed with
water and dri ed over sodi um sul phate and concentrat ed

under reduced pressure. The residue was purified by

S8 T LRI 0L 081 £ 00 DB 1
(aoabhte2(Reg@ndn dimdthyl eforthimigavBME (onppuad added 3-h9&xy-2,2-

ity. T
e Tl D e i ool ah: Thierionanaee vas
trelte®NMiRh Hy@otct BinzBtrisabld €6 mnfol 6.1 35. @ JFokdWedt3HN-m&hy Inorpholine
bsué:§23.57 (s,,2h¥, 3.11 - 2.90 (m _4H), 2.34- 2.31
(@ AT 203 nd sugeq 1107 TOE 5 e BB L3P P>
ﬁ'g# Thrboditie aqydechondélQimﬂq%f'rcoqﬁzZ (g@ngaslﬁﬂlzd and the reaction
22,1265cm 1 EXAMPLE 4 15 Preparati on of

npixgra@Mayassirp A C-for hbews %%q regm temyypatER YR Thoverigly The
ﬂl\)I -Wisl thén pbWel ey cgl'dzwgblp!i}ﬁnéé!traé‘t@@t\x@ﬁleetﬁﬁoa{EQ@%m &N othbined

St ep- a: Preparatlon
ofgagicslay@a wese Haphed| Wﬁh hathr oyag rdsiel yave sediih i ssydiats.  The crude

c%%pégﬁ g ﬁ%ﬁ 4 %{vagsthé Slvat waS burifROSy Estuh R Graphy
(silicagel 100-200 mesh), eluting the compound with 30-70 ethyl acetate- hexane mixture.
'H-NMR (CDCl;) & — values :7.47 - 7.17 (m, arom, 15H), 3.58 (s, 2H, benzylic), 3.18 -
3.14 (t, 2H), 2.95-2.92 ( d, 2H), 2.35 - 2.32 (m, 2H ), 2.04 (s, 1H ) 1.28 — 1.23 (m, 1H),
0.94-0.91 (m, 2H)

IR (DCM) : 1658 cm™ (amide carbonyl)

EXAMPLE 2
Preﬁaration of (10,,5a,60))-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-
yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide (Compound No.2)
Step a: Preparation of 2-hydroxy-2-cyclohexyl phenyl acetic acid:
This was prepared following the procedure described in J. Amer. Chem. Soc. 75, 2654
(1953). '
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Step b: Preparation of

(1a, 5a, 6a) - 3- benzyl - 6- (et hanesul f onyl oxy) net hyl - 3- aza
wheayobw29 [ 3. 1. 0] hexane: A solution of the titP&r/1B2002/002663

conmpound of preparation of Step a of Conpound 4 (0.203

g; 1 25 mvol) and triethylamne ( 0.21 gins, 2 nmol)

in ethyl acetate (25 m) was cooled to - 10C and

treated with nethanesul fonyl chloride ( 0.17 gins, 1.5
nggtﬂ )Pregar%EBI? bf @bd I, GOF)Q\If[ﬁBenzmaﬂl@ié@cl@B r.0f6xy1ishe

ction was poured i'nto a saturated ueous sodi um

(donipem&loylpy-2- qur?owddhh@l@r@&nwlécﬁwgﬁ was dri ed

g\éﬁa\r/ 3 1 1'0% mv ul Ftli] p’r g mof 6I dan% ﬁ&&%ﬁ%{l%ﬂ&@p@%ﬁlc&&og%hleO]hexane

cuo I"e”comnpoun
(MﬁlanQWZOIQm) inkiiraéthylernuseide S nd)iwhs adiled 3hyklfrery-2-cyclohexyl-2-

p %g@%%cnag yora i\,ﬂ ti}%ﬁ%) ffﬁ‘-f{ hﬁa?iltg) Q{doﬁla%argl %Elém(uétureﬂ_ebs treated
wath&ydfo &Hbma%elé%nﬁﬂibl 04blbg) 3uded(ts: NIbthyl dnciBhdlii (2mmol,

2004/ 004629 PCT/ | 82002/ 002663, _Ste
0,3,5%@93@ Stirrek at(Q C for 0.5 hours. EDC (1 mmoq 0.192 gr%) was then added.

§ 'cé(ﬁl) mﬂx%ul}a |af§r B&APLEY& 2[03¢ o0l MeXYwaStatelBtifed 3t RT

-y hydr oxy- 2, 2-di phenyl acetate: To a_solution of

ozemgght 032134& RMpwils porse Inte celeli veateicand epctrasiest with efipdgestgte. The
t#nf&éh}%g%s \é\?ﬁgd %n@%e_ de ?roduct obtlamed after removing the solvent was

enzyl - hanesul f onyl oxy) net hyl - 3-aza
pbnﬁvbbym[hﬁnﬂc}ﬁpmemgmphy (Slixagd 169200 meslp| ejuting|theosgarpopyd with

| a ablc 5,4,0] undec-7-ene, (2mol,
3@%@&“’5%&“ ed(a?ehe r“ér[actl on m xture refluxed for 6

hrs. The reactlon m xture was then washed with water,

Jbrine and ver S hate. The. solvent
RoviiRe (33GhL saeRinaT Bha 1ead B g R ey bl 41
295 DY i b o8 taympw(m wipnonmat ography 10 (silicagel,

100- 200 rresh)) el uting the conpound with 20-80, et hyI
REAGAN e 083@he nixture. 1H NVR (CDCL3) 6 - val ues:
7.46-7.22 (m 15 H, 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 EX:I}MI’I@QS 2H) 15 IR (DCM

P172 ShEDAL al -6(amjnometh 1. yll-
i el e

(Corrpound No.5) 20 This conpound was prepared
{13 hq%pwmbhaf pheeedyp e yespdntyl piaiybhetid acidt ep ¢ usi ng

anﬂvgﬁipg%garé (gji’lgg gﬁyﬁrocglé]@? )élescn Ce%tlh gmlep Cihe §o%d750 2654
(1953).

Step b: Preparation of (1a,50,601)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl}-2-hydroxy-2-cyclopentyl-2-phenyl acetamide

To a solution of (la,5a,60)-6-aminomethyl-3-benzyl-3-azabicyclo[3.1.0]hexane
(29.9mmol, 6..05 gm) in dimethyl formamide (100 ml) was added 2-hydroxy-2-
cyclopentyl-2-phenyl acetic acid (27.2 mmol, 6.0 gm) and cooled to 0°C. The reaction
mixture was treated with hydroxy benzotriazole (29.9 mmol, 4.04 gm) followed by
N-methyl morpholine (54.4 mmol, 5.2 gm) and was stirred at 0°C for 0.5 hrs. The
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acid. 1H NWR (CDC13) 8-values: 7.66-7.21 (m 10 H
arom), 4.09 - 3.92 (dd, 2H), 3.69 25 (s,2H), 2.93 -
wQ@2@9/0¢48p9 2H), 2.33- 2.30 (m 3H), 1.65 - 1.12r¢TMB20@H)02663
IR (DCM : 1720 cnf 1 EXAMPLE 6 Preparation of
(Ia 5a 6a) - [ 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hexyl - 6- ( et hy
-yl]-2- 30 hydroxy-2-cycl opentyl - henyl acetate,
re@@t?ﬁﬁ%ﬂ@e R@S BYUrgh o sawpisd Rgaskagats, .«gﬁ dfeefrrﬁfaeat Yiigh ethyl

adehfe. Dfl{écd%géiﬁ@ la§§rs hrEXAIRd Rith watd: @Rd BridtBoRY sodum sul hate and
hydr oxy-2-cycl opentyl phenyl acetic acid instead

cancpeatedx yungle - wdpeednyiressget e gesidue 3way spuaghed by column

RO BT DY GEOB0 AP g A B 1 275w

a@HYs-h&abe mip>dm2H)It gave .a%pmpotdd IPBrA5 Gm;ntyz T@mbtqzn Bgh¢rmurity

(aé?&t\l\%g%%%gthﬁ %mﬁ?a rq W%S %F%%écﬁvft%ﬁene aﬂ'c? f”iﬁ’ergcfn 15

ion
a, 5a, 6a) - [ 3- (2 (2, 3-di hydr obenzof uran-5-yl) et hyl) - 3-

qﬁmgﬁéﬁ%ﬁ% Sl TH 23 (0 19H 9 G5 15D 3077, (5 P14 =290
ey 2.84-et ft @n, ﬁﬁomilm@ MNo108)), 183 Therreprpound

obtained as in Exanpl e 5 was ebenzylated and then
ME: Mic)) at@d3 as given below Step a: Preparation of (I

ol BB [ 3-azabi cycl o] 3. 1. 0] hexyl - 6- (net hyl ) -yl ]-2-h
f@roxy-z- cycl ohexyl - 2 phenyl acetate 15 A solution of
IR [ RCBA); 6647- N323180my/| - 3- azabi cycl of 3. 1. 0] hexyl - 6- (et
hyl ) -yl ]-2- hydroxy-2-cycl ohexyl - 2- phenyl acetate

(I mmol) in nmethanol (50 n1) was added to a

suspensi on of Pd/ C (10% Bﬂ and the reaction

m xture was hydrogenateggln arr apparatus at 45 psi

Pr&farafivusef (10 S0l 8-benzyl-3-xkabicy s, 10l hdxgl-6dmathg)-yl]-2-
h?@fiﬁ%gf-dﬁ)ﬁgn)ﬂQcétﬁfeQCdmpBﬁ)nd We4jitle conpound. 'H NMWR
6 - values: 7.65-7.15 (m 5 H arom),
4.14-4.02 (dd, 2H), 3.14-2.94 - %_ 2.29- 2.21
Stapra: 2 Hjreparatiog.- 10f1 11% A, 6gcgﬁ.|jaenzy1 -6 ydroxymethyl—?y-azabmyclo [3.1.0]

hexane synthesized as per reported procedure of EP 0 413 455 A2.

Step b: Preparation of (1o,5a,60)-3-benzyl-6-(methanesulfonyloxy)methyl-3-azabicyclo
[3.1.0]hexane:

A solution of the title compound of preparation of Step a of Compound 4 (0.203 g ; 1
mmol) and triethylamine ( 0.21 gms, 2 mmol ) in ethyl acetate (25 ml ) was cooled to -
10°C and treated with methanesulfonyl chloride ( 0.17 gms, 1.5 mmol) . After stirring for
one hour at —10°C, the reaction was poured into a saturated aqueous sodium bicarbonate
solution. The organic layer was dried over sodium sulphate. Filtration and removal of the
solvent in vacuo provided the title compound as a yellow oil, which was used as such in

the following step without further purification.

'H.NMR (CDCl;) 8-values: 7.45 (m, 5 H, arom.), 4.29 (s, 2H), 3.81 (m, 2H), 3.13 (m,
4H), 2.84 (s, 3H), 1.38 (m, 3H)
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IR (KBr): 1723 cm1 25 Step b: Preparation of

5-(2-bronoet hyl) -2, 3-di hydrobenzo[ 2, 3- b] benzof uran
wEheseyed as per reported procedure of EP OpGBBB20&4002663

Al, Step c: To a solution of

(Ia 5a, 6a) - [ 3- azabicyclo[S 1. O]hexyl 6- (et hyl ) - yI] 2-

ydroxy- 30 2-cycl ohex hen ate (0.3 ?
SF%IPJGPPWI% Al PhyPro- %r{grﬁ 15 Ihg¥dd methyl)-y ]-2-
e (2mmol O. 276gns) pot assi um i odi de

h??%ﬁ%?b%ﬁ%%%ﬂ%@&?& and

5-(2-bronoet hyl) -2, 3-di hydrobenzo[ 2, 3- b] benzof uran

Tg% s%?tﬁgggfﬂ }érgw 2 dllpﬂ-&?l ad'eﬁ@%l'do glhn%élt ¥i28g in xylene was

stirre atare overnl oure I'nto
amma(nama)aebmym@dnmmswﬁ)wbxmeﬂm azaibhnefcbtﬁm Ofregane:

(G40 a0 i85 PetPras05ob B Hes i P OE et by o,

0305 Bha} end theeedtibe erigarRemidd @bt @hie driaf fe&tion mixture was then
evapor.ation of the solvent under vacuum was purifie

ed
wshed gYithntiatel PERR IR 19yersofitmesingaie. it solyenthweys)evaporated
aﬁd Uhd RGudenBor ﬁuﬂ‘ﬂs VBbEa'iheaowgg FRikifvh W%Bﬁhﬁl chromatogréaphy

hexane. 5 1H - val ues: 67 (
(silicagelol 49-300 mesgbeluungbe Qqaﬁlpomq} with 2@§Dg,et17yl ae@@;e hgqqyle mixture.
3.19-3.01 (m 4H), 2.62-2.60 (m 3H), 2.33 - 2.30 (m
4H), 1.65 - 1.11 (m 13H) IR (DCVM : 1721 cm 1 10
EXWRI(EDE 1Pe peatesi TH6-622 (m, 15 H, arom.), 4.24 (s, LH), 4.11 — 4.09 (4,

2&%616%%);8325{)[?9{ 25 (68 2 YA 0bsRZ QT Hban s Y bGhYi 131,

2B3. 1. O]hexyl 6- (et hyl ) -yl ]-2-hydroxy-2-cyclopentyl - 2-

Dg en acetatq (Conpound No.8) 15 The conpound
éﬁ%b- 44 oo Exanpl e 6 was debenzyl ated and then

N-al kyl ated as given below. Step a: Preparation of (I

a, ba, 6a) - [ 3-azabi cycl o[ 3. 1. 0] hexyl -6- (net hyl ) -yl ]-2-hy
droxy 2- cycl opentyl - 6F@HV& tate 20 A sol ution of

ben -3-azabic cl [3 hexa (me hylg-yl] -2-
édg (‘'met h
hgfi%a ‘(%{6%1&3{% %:cy% é}} %nyl ac et ate

(1nnDI) in nethanol (50 m), mas added to a
mpemﬂhwm‘préiditfﬁ f()]l@%lg e Zprcg:f@ura aglintBxampkal stepeausing

%o%%— -cyc )Y)a gg%yp ? ?ﬁ’%}@ lhl}s"(f;ead of pl?%%oaxtlyuzzz §1|Qgeny1 ch{lc
adancentrated to afford the title conpound.
"H-NMR (CDCls) 8—values: 7.66-7.21 (m, 10 H, arom.), 4.09 —3.92 (dd, 2H), 3.69
(s,2H), 2.93 — 2.89 (m, 2H), 2.33- 2.30 (m, 3H), 1.65 — 1.12 (m, 13H)
IR (DCM) : 1720 cm™

EXAMPLE 6

Preparation of (1a,50,60.)-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(methyD)-yl]-2-
hydroxy-2-cyclopentyl-2-phenyl acetate (Compound No.6)

This compound was prepared following the procedure as in Example 4, step ¢ using
2 hydroxy-2-cyclopentyl phenyl acetic acid instead of 2-hydroxy-2,2-diphenyl acetic

acid.
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25 1H- NWR (CDC13) 6 - values: 7.66-7.26 (m 5 H

arom), 4.15-4.01 (dd, 2H), 3.06-2.92 - (m 3H), 2.43-
wWQ@2@848/0¢48p9 2H), 1.61-1.02 (m 11H) IR (KBr) : 1FQUIBM02/12663

Step b : To a solution of conpound

(la,ba,6a)-[3- azabicyclo[S 1. O]hexyl 6-(methyl)- 30

I - 2- hydr oxy- 2- cyclo 3
R SR Histingt o ombdd ey et SA Gk e, 55 528,
29@8@g@%gﬂbﬁ?@ﬁﬂﬂé%@gﬁaﬁﬁph6301%ﬁﬁﬁﬂﬁlﬂ)DOtaSSIUm
i de
IR (PEMyr:difbeemny| ) - 2, 3- di hydr obenzo[ 2, 3- b] benzof ur an
(0.275 gnms, 1.2mmol). The reaction m xture was
stirred at roomtenperature overnight, poured into
wat er and extracted wi t EXAMPLEZdcet at e. The conbi ned

PERBAF amc | BsBedg i i, I%ZSOfI\IIQ-Zéz 5’29
e e NG s

(Qﬂﬂ¥b of t he solvent under vacuuntmas purlfled

by colunn chromat ography (silica gel 100-200 nesh)

Tﬁé SrhitEindl BBtamed M'Biaﬂgfeﬁ WAk BOebaed 206 eledNRalkylated as given
hexane. 5 1H NWR (CDC13) s-values: 7.68-6.67 (m 8 H

belpwim ), 4.56-4.50 (m 2H), 4.07-3.97- (dd, 2H), 3.19 -
3.02 (m 4H), 2.33- 2.30 (m 6H), 1.37-1.25 (m 11H)

IR (DCM: 1719 cm -1 EXAMPLE 9 10 Preparation of

S(dpaa ?aepﬁa}iemt Q.0 5000 [ 3-adkibinydioth b Alhek vl rGalmethy )t yl &2y drpxy-2-

b cycl 0] hexyl -6-(am no
CH%@ﬁ?Y iy ﬁ g&ﬁ§%ﬁoxy 2-cycl ohexyl - 2- phenyl acet ani de
(Cbnpound hb 9) The conpound obt ai ned as in Exanple 2

Ab\évgfsel%ggép é%fl gt(lecgﬁg,gg} ]taﬂsgxﬁnl\%? |3kz%é!c1t%yec9o[? ? O]hexyl t’merthyl)-yl] 2-
h?d:égy @Q)/clbh&@r-%ﬁaiyp M&Jta@é %hﬁmet) hexdtho( a0 ﬂlgrrmahsélddcdyto a

dr oxy- 2-cycl ohexyl - 2- phenyl acetam de. 20 A
s*@@lsmﬂtqnoqf Bd/C (10%, 0.1 gm) and the reaction mixture was hydrogenated in Parr

b (014
R e L

tleeggteaoingeurd. ol ) in net hanol (50 m), was added to a
suspensi on of Pd/C (10% 0.1 gn) and the reaction

m xture was hydrogenated in Parr apparatus at 45 psi
"HOMMBHICDC13)106- Vabwbes1 1.65R7. 05 &h.ur 6, anvevs.)f 4.14-dr03dd@ AH), 3.14-2.94 —
concent r at t o_af t he tle conpound. 25 1H NMR
(liﬂcﬁéhé)z%zsg 172%% 1%(%1% 5 H arom), 3.15-3.09
TR KB D1722623- 2. 81 - (m 4H), 1.71-1.2 (m 13H)

Step b: Preparation of 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]benzofuran
Synthesized as per reported procedure of EP 0 388 054 Al,

Step ¢: To a solution of (1a,5a,601)-[3-azabicyclo[3.1.0]hexyl-6-(methyl)-yl]-2-hydroxy-
2-cyclohexyl-2-phenyl acetate (0.329 gms, Immol) in dimethyl formamide (5 ml) was
added potassium carbonate (2mmol 0.276gms), potassium iodide (Immol 0.166gms )
and 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]benzofuran (0.275 gms, 1.2mmol). The
reaction mixture was stirred at room temperature overnight, poured into water and

extracted with ethyl acetate. The combined organic layer was washed with water, brine

27



10

15

20

25

30

IR (KBr) : 1656 cm 1 Step b: To solution of conpound
(1 a,5 a, 6a)-N[3-azabicycl o[ 3.1. 0] hexyl -6- 30
w@ avisnorsee hyl ) -yl ] - 2- hydr oxy- 2- cycl ohexyl phenyPCT/1B2002/002663
acetam de (0.328, Imml) in dinethyl formam de (5nl)
was added potassi um carbonate (2nmol 0.276gns),

di d 0. 16
B ST ey et T paroRanpoT 23isps afigargpanion of the
sd10en? ihder FhdiBm vkasAAEL] by F6l8mh @Bkria@pr4bh (dili@ g8R500-200 mesh)

stirred at room tenperatur overm ght, poured into
e\‘/%ﬁ?%ﬂ“&ﬂ‘@%‘%ﬁ“&@t%’cr%%vﬁﬂﬂ% %egeﬁ?/i Y@t ate. The combi ned

organi c layer was washed with 29 WD 2004/ 004629
PCT/ | B2002/ 002663 water, brine and dried over sodium
HNMRLEPCLTAe ahge d. @oﬁpﬁidﬁd 8dbtapamad - W then0 (m, 2H), 4.09-3.7-

V 330 Lat] e Y PAH |
2R S0 B oy PR G M 2 S B B L B
18uti ng the conmpound with 20: 80 et hyI acetate :

~ 5. 1H NMVR (CDC13) 8-val ues: 7.62-6.64 (m 8H,
Hg%ﬁ?)l%zé%m 4.51 (t, 2H), 3.19 -2.31 (m 12H),

1.70 -1.13 (m 14H 1R (DCM: 1654 cm-1 (amide
carbonyl) EXAMPLE 10 10 _P E)“ on of

(1(x 5a, 6a) - N-[3(2(2 ){fﬁﬁ? enzof uran-5-yl)ethyl)

%ﬁ' r@ﬁ(ﬁp(bm& I58.,600)-[3-(2-(2,3-dihydrobenzofuran-5-yl)ethyl)-3-azabicyclo

obiaion s kb e o
obt ai

ned as in Exanple 3 was debenzyl ated and then

N-al kyl ated as 15 given below. Step a: Preparation of
Th¢ compound obtained as in Example 6 was debenzylated and then N-alkylated as

) - N-[ 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am nonet hyl ) -y
gﬁfgg?lgﬁydr oxy- 2-cycl opentyl - 2- phenyl acetam de A
sol ution of (I

e A A B 505

cPSA-dhehyTaBdtate | N et hanol (50 m), was added to a
zﬁspen& on of Pd/C (10% O. and the reacti
b

Ari eplytien waef hyhy a@é@w&a -bepz ayshad é@ﬂl@xé% ersetb?é}-yl]-2-
T AR R T 59 gss
s{spBEi@) ofBPd/C Al Q%s() 17gn®2an?1 th8 r¢acfiord nftuger wam hydrogenated in Parr

a]ipar&islibgg Ip&r?gk%;}% Tlge rgg%i%h%x&v;esw ]beét':_& de]Cogcenﬁatgg to afford

tleftitecompond. (| a, 5a, 6a) - N-[ 3- azabi cycl o[ 3. 1. 0] hexyl - 6-
"H-NMR (CDCl) 6 — values: 7.66-7.26 (m, 5 H, arom.), 4.15-4.01 (dd, 2H), 3.06-2.92 —
(m, 3H), 2.43- 2.36 (m, 2H), 1.61-1.02 (m, 11H)

IR (KBr): 1721 cm™

Step b : To a solution of compound (1la,50,60)-[3-azabicyclo[3.1.0Thexyl-6-(methyl)-
yl}-2-hydroxy-2-cyclopentyl-2-phenylacetate (0.315g, 1mmol) in dimethyl formamide
(5 ml) was added potassium carbonate (2mmol, 0.276gms), potassium iodide (lmmol
0.166gms ) and 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-blbenzofuran (0.275 gms,
1.2mmol). The reaction mixture was stirred at room temperature overnight, poured into

water and extracted with ethyl acetate. The combined organic layer was washed with
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(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl acet

amde (0.314g, Immol) in 30 dinethyl formam de(5 m)
wor®4adged potassi um carbonate (2mol 0. 276gnmsPCT/IB2002/002663

pot assi um i odi de (I ol 0.166gns) and

5- (2-bronoet hyl ) -2, 3-di hydr obenzo[ 2, 3- b] benzof uran

275 gins,. .1, 2mol).. The, reaction mxture wa .

"Gy P 50 950 VP SR o TR Pl Tl eipet after

evijoediion iod tiexblvamituddenvat ture tvay burdfieit it @lumihehremabgrapity (silica

0 | ¢ | ayer was washed Wt er,. brine and dried

o8, Ul r Gl Lo Sroppid Wik Al B0 b erisGo a6

PCT/ 1 B2002/ 002663 conpound obt ai ned after evaporation

of the solvent under vacuumwas purified b

HANMRCOS8NYelesi 1.6E6.6 ém. 4 boarno. ﬁé@-lﬁ*)50e@§ut2§1§»|g*lfqn7nh%97_
GRS b 0D Sty SR s Pt 1O

IR GEM):3T19¢em " 2H), 3.19 -2.29 (m 5 12H), 1.70 -1:11
(m 12H) JR (KBr) : 1657 cm -1 EXAMPLE 11 Preparation
of

(1(x, 5a, 6a)-[3-(2-(3, 4- BXAyIPE4i oxyphenyl )ethyl)-3-a

Hhpuraten 8600 S et 0

), dibydvabgprshuran-Seyatedsiy o | - 2-
R e o 2 T o B L ek

agetamiide (Gopperad 89i%xyphenet hyl broni de  Synt hesi zed as
per reported procedure of EP O 388 054 Al 15 Step b :

THE! BnfpBIROYNEN YR Ss B BRALEE J Yok QbALYIHAE A ARGHAW Ak PASted as
In Exanple 8, step b, wusing

grenbadewhy| enedi oxyphenet hyl bromi de instead of

5- (2- bronoet hyl ) -2, 3- di hydrobenzo[ 2, 3- b] benzof ur an.

20 1H- NWMR (CDC13) 8-values: 7.8-6.6 (m 8H, arom),

Step0 af Prepatdjion 4f 71858, 600HN-{ 324dpbic 13 1.0heRyK 6 antihmethyl)-yl]-2-
héﬁtéigé?%gyé@c%}wphg@l Scet de. 1720 cm 1 EXAMPLE 12 25

(1a, 5a, 6(x)-[3-(2-(3, 4-net hyl enedi oxyphenyl ) et hyl ) - 3-
azabi cycl o[ 3. 1. 0] hexyl - 6- ( net hyl &? {\& 2- hydr oxy- 2- cycl
Soprdvtian. of Gﬁ@@wa)alﬁé%-gﬁr@yl- et Eﬁy hexyj-o1tRmgio methyl)-yl}-2-
HS@IRPYNG RSy RS SRETE Sedi il O W0l REmPRARE MY Bi1)2%rad Mded ¢
%xan%?g(}%, styep%c, }ﬁs(f ng 13, gf 05 % fwa el
suspension of Pd/C (10%, 0.1 gm) and the reaction mixture was hydrogenated in Parr
apparatus at 45 psi for 3hrs. The reaction mixture was filtered and concentrated to afford
the title compound.

'H-NMR (CDCl;) d—values: 7.62-7.26 (m, 5 H, arom.), 3.15-3.09 (m, 3H), 2.95-2.81 -
(m, 4H), 1.71-1.2 (m, 13H)

IR (KBr): 1656 cm™

Step b: To solution of compound (1 0,5 a,60)-N-[3-azabicyclo[3.1.0Jhexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclohexylphenyl acetamide (0.328, 1mmol) in dimethyl
formamide (5ml) was added potassium carbonate (2mmol 0.276gms), potassium iodide
(Immol 0.166gms) and 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]benzofuran (0.275
gms, 1.2mmol). The reaction mixture was stirred at room temperature overnight, poured

into water and extracted with ethyl acetate. The combined organic layer was washed with
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met hyl enedi oxyphenet hyl brom de i nstead of
5-(2-bronoet hyl) -2, 3-di hydrobenzo[ 2, 3- 30

whrienewtur an. 1H NVR (CDCLl3) 6-val ues: 7. 67- 6GPGI/(BRP02/002663

8H, arom), 5.91 (s, 2H), 4.09 - 3.92 (dd, 2H), 3.03
-2.99 (m 2H) 261259(m 4H) , 232228(m 4H)
1.65-1.1 (m .12H) 1721 cm'
wz@oﬂremwgd@@rpmz@@mw bae. Ehqvepude f@mPP%‘EaP‘étP’inS‘?] after

e@ipoﬁa’tmn of the solvent under vacuum was purified by column chromato aphy (silica
a, 5a, 6a) - N-[ 3-(2-(3, 4- net hyl enedi oxypheny I et hyl%r
g@zlggﬂ@g glegh) eluting the compound with 20:80 ethyl acetate exane

[ 3.1.0] hexyl - 6- (am nomet hyl ) -yl ]-2-hydroxy-2-cycl opent
yl - 2-phenyl acetam de (Conpound No.13) 5 This
1HWRL(@®GI®§—mlwar7 6a-G ol (m;vﬂ}hgarctmé, $ioecddir 6, 28),i3l9 —2.31

]15

- D@ﬁb}f@ﬁﬂl&hh‘}/dairﬁd&.c&r%hﬂydr obenzo[ 2, 3- b] benzof uran.
1H NMR (CDC13) 8-values: 7.61-6.59 (m 8H, arom),
5.91 (s, 2H), 3.05-2.27 (m 11H), 10 1.66-1.24 (m
11H) IR (KBr) : 16570@“@%[}& 14 Preparation of (I
a, 5a, 6a) - N-[ 3- (2 3,4-nmeth Iened| 0X phenyl{et hyl)-3 15
Prenasptigreofd] @56 By2-@3.3 IS hy«ir@h@tzn ran-ptyllesh %rr oXy-
azabjesiclob k- §lhepylith nomaﬂ}& -afﬂrzibyqre&wé@mﬂgpmy s
acesmpisler(Gompeunt BpdPed fol | owi ng the procedure as in
Exanpl e 9, Step b usi ng 3, 4- net hyl enedi oxyphenet hyl

186 ROSBITY % ins By an dejepried gnd. then Neallylted o
gbkhedsaf uran. 1H NMR (CDC13) S - values: 7.62 - 6.59
(m 8H, arom), 5.91 (s, 2H), 3.10 - 2.33 (m 11H),
.70 - 1.17 (m 13H) IR (DCM : 1653cm 1 25 EXAMPLE
tep BY Pﬂ%ﬁﬁﬁéﬂ) of Qfon 5a,60.)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)- yl] -2-

["a, ba 4- et hyl - 3- pent enyl ) - 3- azabi cycl of 3.
hg’@'Pﬁjé% Vclgzenty[l enyl acetimids " yh)- yel o

”&"f Ia%dbooc X&% ng %ﬂéfg éyazgtﬁs%fd[? @k 5126-RiaBAYhethyl)- 2

I's compound was prepared
h&dﬂokymﬁcygopdned-ﬁrpmeyi wc@arasie i(hnuERk irpeth@nol St Embwasiddgd to a

séspension of Pd/C (10%, 0.1 gm) and the reaction mixture was hydrogenated in Parr

apparatus at 45 psi for 3hrs. The reaction mixture was filtered and concentrated to afford
the title compound.

'H-NMR (CDCls) 8 —values: 7.62-7.23 (m, 5 H, arom.), 3.13-3.07 (m, 2H), 2.95-2.81
(m, 5H), 1.34-0.87 (m, 11H)

IR (KBr): 1655 cm™

Step b : To a solution of compound (lo,50,60)-N-[3-azabicyclo[3.1.0]Thexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide  (0.314g, 1mmol) in
dimethyl formamide(5 ml) was added potassium carbonate (2mmol 0.276gms),
potassium iodide (Immol 0.166gms) and 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-
blbenzofuran (0.275 gms, 1.2mmol). The reaction mixture was stirred at room
temperature overnight, poured into water and extracted with ethyl acetate. The combined

organic layer was washed with water, brine and dried over sodium sulphate. The crude
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30 brono-2-net hyl - 2- pent ene i nstead of
5-(2-bronoet hyl) -2, 3-di hydrobenzo[ 2, 3- b] benzof ur an.

WA kboNRcCDCL3) 8 - values: 7.61-6.26 (m 5H, BCDB2)(2/002663
5.06 (t, 1H), 2.99 - 2.04 (m 12H), 1.67 - 1.22 (m
19H) IR (DCN) : 1656cm 1 32 WD 2004/004629

oGpaing S srabRohCraon i SR B lsRiperey muneg o

cﬂ)]hmny:hroﬁratography (silica gel 100-200 mesh) eluting the compound with 20:80 ethyl

Sge:‘i}g]nl?ﬁx t hyl ) -yl ]-2-hydroxy-2-cycl opentyl -2- phenyl
? a4 ( Conmpound No-16) 5 This conpound mas

"BeVIRI(EDCE,9b LawiRe 1416 BY @R S bR 4156—FX A %QQ —2.29 (m,
Step b using 5 bronp-2-nethyl-2-pentene ins

12Hy, 2~7Bré%émh%f})-2 3-di hydrobenzo[ 2, 3- b] benzofur an

) 8 - values: 7.61-7.25 (m 5H, arom),
]1% g Etiéé?gl%{; 3.06 - 2204 (m 12H), 1.67-1.1 (m 16H)
10 IR (DCM : 1652crri 1 EXAMPLE 17 Preparation of
(la, 5a, 6a)-[3-(4-net hyl I)-3-azabicyc|o[3.1.0
] hexyl -6- (nmethyl)-yl]- EW@@ 2-cycl ohexyl - 2- phenyl
Pagiration dfQLuPo s0)-[NER-B{)-mtthyldiesiotypheayiNethyis-2akieved
3. nb]h@xy1mg(ntdaﬁy1pyqaa¢arex3az»cyaoﬁnwmhﬁleﬁyl aeleBite (CoiSpdi@d
Ne:11hr ono- 2- et hyl - 2- pent ene i nst ead
5-(2- bronnethyl) 2, 3-di hydr obenzo| 2, 3 b] benzof ur an
1H NWVR ( CDC132 - values: 7.66-7.22 (m 5H, arom),
Stepgg Praparatiqyy of 34-methylenggioxyphenetip bronide 3. 0 - 2. 97 (m

esi &t Tépo o 19H ) IR
s%z%c:ié’si%l%pm%d%edﬁf@ fﬂP@%gg 04 A1 (m )

Preparati on of
(la,ba, 6a)-[3-(4 nmet hyl - 3- pentenyl) 3-azabicyclo[3.1.0

v

SRe PR Pomyah Beps. SR p ppes s poameled £

qu@ nﬂoﬁmdthmnd@t)xyiﬁhéwt}wb mboemide wasstgade paf e d- (Ed:irbmwtm}g) 2,3-
o i n Exanmple 8, Step b using 5-

d%‘lygroge @g;uW@? %lnt ene instead of

5- (2- bronoet hyl ) - 2, 3-di hydr obenzo[ 2, 3- b] benzof uran.
'H-NMR (CDCl;) 8—values: 7.8-6.6 (m, 8H, arom.), 6.0 (s, 2H), 4.2-3.9 (dd, 2H), 3.2 —
2.3 (m, 9H), 1.7-1.1 (m, 11H)

IR (DCM): 1720 cm™

EXAMPLE 12

Preparation of (1a,50,60)-[3-(2-(3,4-methylenedioxyphenyl)ethyl)-3-
azabicyclo[3.1.0]hexyl-6-(methyl)-yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetate
(Compound No.12)

This compound was prepared following the procedure as in Example 7, step c, using 3,4-

methylenedioxyphenethyl bromide instead of 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-
b]benzofuran.

'H-NMR (CDCl;) 8—values: 7.67-6.6 (m, SH, arom.), 5.91 (s, 2H), 4.09 — 3.92 (dd, 2H),

3.03 -2.99 (m, 2H), 2.61-2.59 (m, 4H), 2.32-2.28 (m, 4H) 1.65-1.1 (m, 12H).
IR (DCM): 1721 cm™
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30 "H-NWMR (CDC13) 8 - values: 7.67-7.26 (m 5H,
arom), 5.07 (t, 1H), 4.09 - 3.94 (dd, 2H), 3.01-
wWQ208/0¢48p9 OH), 1.68 - 0.97 (m 17H ) JR (DCM PCI/HA20e2M02663
1 33 WD 2004/ 004629 PCT/ | B2002/ 002663 EXAWVPLE 19
Preparation of
(la,ba,6a)-[3-(1- phenylﬁ @ ?zabicyclo[S.l.O]hexyI
-6-(methyl)- yl]-2-hydroXxy- % & opent yl - 2- phenyl
Paepairation fQbo5ay600-NNB-(29(8,45mdihiyenediopbesylyARyIRs£par ed
abablidyols{ 100 [HeeyIR6-Qiel binGthe - yi]2- Ey«mmya S clopbiP1-RpH&iynd
atetamide g@omipbithd Nanagne i nstead of
5- (2- bronoet hyl ) -2, 3-di hydr obenzo[ 2, 3- b] benzof ur an.

Tﬂxis'-ebﬁﬂiﬁ(n@% }e reﬁ%l%ﬁn%tﬁe g%cgdlgéas(lﬁ]Exllg ble 1@/ 9tgﬂ> ) using 3,4-

2H) , (in

Hﬁl?‘fhz'ém%qubmetw Qrexde instead 96 rﬁ @-brmmOMW@Edlmrobenzo[Z 3-

%ﬁfrgﬁl on of

| a, 5a, 6a) - [ 3- (1- phenyl et hyl ) - 3- azabi cycl o[ 3. 1. 0] hexyl
Hﬁ\ﬂ\(ﬂﬁéﬁﬁﬂla) S—ydlles27.hl+A156 Xm; BH .carah ONeRY (s; 2ZHRBe0RYL.27 (m, 11H),

ound No. 20) 15 This conpound was prepared

lgg—e]lﬁvfﬁ %ﬁg procedure as in Exanple 7, Step c using
IK](KBy)omSGtrhyl)benzene i nst ead of
5- (2- bronoet hyl ) -2, 3-di hydr obenzo[ 2, 3- b] benzof ur an.
1H NWVR (CDC13) 6 - values: 7.67-7.18 (m 10H, arom),

4. 09- 3. (dd 2H) 324EXmE§m 4H), 2.63 - 2.37
64 -1.1 11H ) - 1720cnml 20

PicgamloR o { of {1 el A 33-B- “méthylenedioxyphenyletiy) 5
azapicyclold, lsal)lwmf%(ammpnethylﬂ-auﬁyh)drgxyaz@wglwtvbg $hanyd] he
ag@ﬂmlge (Compound No.14)

(am nonet hyl ) -yl ] - 2- hydr oxy- 2 cycl ohexyl - 2- phenyl

his ¢ ou
TRF SRS LA B b o el T PRI 195 b g
mbthmlgnqqig)x(ymhdzneﬁlyb ébtrdryidy blm:tzaeln ef iSA@teadodhyl)-2,3-dihydrobenzo[2,3-
b]?ﬁ{zz_ ronoet hyl ) - 2, 3-di hydr obenzo[ 2, 3- b] benzof ur an.
CDC13) 6- val ues: 7.66-7. 20 (m 104, arom),
1H3+N2ﬁ{ (C]ZCQPSHMI&H) 7.62.-66%59- (nf) 888 arddl), 51HE, 31, 3.10 - 2.33 (m,
11H), r)70-(3‘51:’;0(m 13H)

IR (DCM) : 1653cm™

EXAMPLE 15

Preparation of (1a,5c,601)-N-[3-(4-methyl-3-pentenyl)-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide (Compound No.15)

This compound was prepared following the procedure as in Example 9, Step b using 5-
bromo-2-methyl-2-pentene ~ instead  of  5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-
b]benzofuran.

'H-NMR (CDCls) & — values: 7.61-6.26 (m, 5H, arom.), 5.06 (t, 1H), 2.99 — 2.04 (m,
12H), 1.67 — 1.22 (m, 19H)

IR (DCM): 1656cm™
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EXAVPLE 22 Preparation of

(la, b5a, 6a)-N[3-(1-phenyl ethyl)-3-azabi cycl o[ 3. 1. 0] hex
W@ 26081004629 PCT/IB2002/002663

(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl

acetam de (Conmpound No.22) 35 This conpound was

g:epaged foII?¥ABg thetﬁ§g§g€ﬁégﬁa3.intExgane 10,

ep usi ng ronoe e instead o

P5e a2a iSOG b /3¥, 6or) N-B3- Al iyl y PP pBirteh ) -3-a2hbieyels]B. 1 0fixyl-6-
n%e%ﬂGl 3903‘?(5[ ﬁ%@ﬂ@( -2neRd acétﬁhﬁﬂﬁdo%ﬁﬂ No.16)

- val ues: OH, arom), 3.26-2.07 (m

9H), 1.67-1.15 13H) IR (DCV : 1651cm1 S EXAMPLE
Thiz cpmgmdawamegﬁre following the procedure as in Example 10, Step b using 5-

bdnfd- éﬁleﬁﬂh—z I}B‘e[l%npe NZ¥dead- aZabi 05/ gjh%ﬁroét‘h% Qel’?s&ihy(ﬁot(eﬁz@[Z 3-

m noet hydr oxy- 2, 2- enyl acetam d
bR@aﬂﬁmamd hb 23) Step a: Preparat|on of

]%Wﬁa(ggja%g% ( Vahﬁgsfj ' 9)é¥-%t2|§ ydr), _SEI greo?l%y 5_.(%_ (%,Z ﬁgj, %X)%l —Ob.%l‘r (m,
léﬁﬁlﬁa—ﬁaxﬁﬁimfmzyl 3-azabi cycl o[ 3. 1. 0] hexane- 6- car box

&¥§%g éﬁénthe5|zed as per reported procedure of EP
550%™ 2 gm 100 nmol ) was di ssol ved in

tetrahydrofuran (400 M) and cooled to -70C .
Met hyllithium (105 nL of a O. 98 M solution in ether,
102 nmol ) was added droB %ﬁ@@P Edfirred for one hour

rLﬁ‘&F b @b 3% nﬂ:hi ;. RO LIRBE i% W3¢ Olhexyl-6-
T R
with ethyl acetate. The conbi ned organi c | ayers were

THisi cechpowiat wsopliepared fidlolvatgethe pirdcedreds ankxapmic é,rﬂtpmp aiging 5-

o it SRl | a8 Broodh R Palydnifudts-
bweﬁmfm,ans 59 (s, 2H) 3.16 (m 1H), 2. 97 (m 2H)),

AN (g‘hqhﬁlﬁfva 0o 6% 23 B 51t o § BosxEhf s P %PoP(aa, 2m),
dﬁzwgﬁa)H)%bﬁ/nZybs aEphi eych ol 119('1& exane- 6-

et one nmet hy sulphOX|de ( , 23 mmol) was
R&d ol®lsw uti on of oxalyl chlorlde (1.1 nl, 12.65
mrol ) in nethylene chloride (350 m) maintained at
-70C. A solution of the 25 title conpound of
preparation step a (2. 5E§ﬁm4E&E58innnl) in nmethylene

Skt e L o OB AR s
et Z{ BTy Y clopgniyt-< Pl gheg™ 'f mto
Tlil?socrgrr}p% \r)vgg grre%aregv?ollowmg tﬁe procedure as in Example 8, Step b using 5-
bromo-2-methyl-2-pentene  instead of  5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-
b]benzofuran.

'H-NMR (CDCl5) 8 — values: 7.67-7.26 (m, 5H, arom.), 5.07 (t, 1H), 4.09 — 3.94 (dd,
2H), 3.01 — 2.08 (m, 9H), 1.68 — 0.97 (m, 17H )

IR (DCM) : 1720cm™
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35

added and the organic, |ayer was collected, dried over

sodi um sul phate, filtered and concentrated to provide
w@20049b629r own oi | . Col umm chr omat ogr aphy (el uB@It/IB28@3602663

ethyl 30 acetate in hexane) provided the title

compound (yield 1.4 gins). 1H NWR (CDCl3) 6 - val ues:

7.27 (m 5H, arom), 3. 3.016 (m 2H ), 2.41

(m 3H), 2.23 (s, 3H), EX@‘EEED‘% IR (DCM : 1694cm
Pleph?atifn S004/50056548-(PEHényRAARA Q021 62 10[ K1 BfheRy1-6-(methyl)-

?ﬁﬁﬁﬁk y-2{ySlopentyl-2-phenyl acetate (Compound No.19)

I a, 5(x, 6a) - 6- ?1 am noet hyl ) - 3- benzyl - 3-azabi cycl o[ 3. 1

ThidlcorP8%Ras Jr@pa@ecﬁfo'llf)\?fﬁg tl%eolljrﬁéédﬁfb é?,fm 'Eﬁﬁmf)letg SteF b usin, § (1-
compound of %r ation step

b@r@ﬁhyﬁb@mﬁm nstpeé of &(22180@1%*11}’11% 36dlhméc§1>§enm{2,ﬁ&]m%ﬁmn
C ri
AN GRS oSS RO S AL AR L IXRL £ (6,30, 878 208
(mj 6H)Y @ — £.23 (m,35H)urs at the sanme tenperature. After
%@@ﬂ@ IjJ(A@ qf saturated aqueous sodi um bicarbonate,
f §Mevaporated and the mixture was extracted
three tines with dichloronethane (100 nm). The

conbi ned organi c extrac %i ﬂri d over sodium
sul phate 10 , filtered trat ed under vacuo to

PG hifort H(16/54060) 49/ ¢ty lﬁh-@zaﬂicy%l(ﬂﬁb]h 6-(m¥m$)-
y%‘é%%'d&ﬁgfi%yagﬂxiﬁQ%g%{ﬁMHi é@Ufnb binkdNb QU) e%gll‘- p/ﬁ

- “val ués arom), 3.57 (s, 2H),
2.97 (m 2H), 2.33 (m 2H), 2.2 (m 1H), 129to
This k@mprynds s p@z(r@t;&@llowmgeﬁaﬂ,mqiurelﬁ 1gt]?g:pmg}e 7, Step ¢ using (1-

'
BB fgtsad o152 yomoetyh 2 el lbesag fran.
"TANNMBACIDA1)-3/4 JalRed) ¥ B7-Tx8-(2h, ZOHL ploan)y K.08€2T &dd, QE), Tke-2.11
0 S by follow ng the
r%eggg %%75@%@301\/\(?‘_1 @g%&ﬁgf 20 Exanple 1 using
&m®r) 6@)208m('1- am noet hyl ) - 3- benzyl - 3- azabi cycl of 3. 1.
exane I nst ead of
(1a 5a, 6a) - 6- am nonet hyl - 3- benzyyl - 3- azabi cycl o[ 3. 1. 0]
hexane. 1H NWR (CDC13) gxanAlEes$: 7.33 (m 15H
arom), 6.16 (m 1H), 3.56 (m 2H) 3.43 (m 1H),
mea(lm OQGHV,SOQSOB-:IN-(MI phdpylethyA)ss3- @mbICJYEDOB LOBexylé-1. 13
(:(Tnomq;h)gysyu-a-l(ynmy-z -cytBlhexyh2ipRpMrieantide (€ appovand NHm21)
0

’[ﬁ,} 0 2aﬁt6ui? was Etreparec{1 %o)lllowmg%ﬁ a}?rlogé/d%}eois?ih lﬁxgllnrﬂl%@,/ %’Eeg'b( L:llS-ll‘% (1-
bromoethyl)benzeqe instead of 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]benzofuran.
'"H-NMR (CDCls) d—values: 7.66-7.20 (m, 10H, arom.), 3.29 —2.09 (m, 9H), 1.69 — 0.88
(m, 16H)

IR (KBr): 1653cm™

EXAMPLE 22
Preparation of (1a,50,60)-N-[3-(1-phenylethyl)-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide (Compound No.22)
This compound was prepared following the procedure as in Example 10, Step b using (1-

bromoethyl)benzene instead of 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]benzofuran.
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yl]-2-hydroxy-2-cycl ohexyl - 2- phenyl acetam de
(Conpound No. 24) 30 This conpound was prepared by
wo edokoniery t he procedure described in Step-b 0OPCT/IB2002/002663
Exanpl e 2, using
(1a, 5a, 6(x)-6-(1-am noet hyl ) - 3- benzyl - 3-azabi cycl o[ 3. 1

ns
TR § SRS, E517126 4y 08 om0, 3 26725 B 304 L6715
(exiBEH. 36 WD 2004/ 004629 PCT/ | B2002/ 002663 1H NMVR
m IS values: 7.59 to 7.09 (m 10H, arom), 6.52
H% 168 (m 2H). 3.25 (m 1iH), 2.90 (m 2H),
2.25 (m 3H), 1.37 to 0.85 (m 16H) IR (DCM :

"1651crri-1 5 EXAMPLE 25 Preparation of
(1 (x, 5a, 6a) - N-[ 3- benzyl E KAHE%FW(%%I o[ 3. 1. 0] hexyl - 6- ( 1-

p%aapm&nfw(i &'dx) X3 ijéagﬁfc% d%mgx (‘ieﬂ%(lhoethg)_
yl?)&-fym})ohz’%g e pr o‘%‘hégc Cri be n S}ngsa prepare
Exanpl e 3, using
S(epﬁaS i'rﬁm)raﬁm§ bf gha, Eaﬂsbd)l-yjl-(l-l@’dhmyémlyl)%-m?l-s-ﬁidméﬁlob 1.0]
ex ins
h? nes 06%8 6g)- %1Eﬁ’%ﬁh%ﬁ%ﬁ}’lcysloBeh%l}lrﬁxa@@ézféﬂwozsyédwps (pmdijenized
aﬁ%ﬁ%por@e’d‘ dﬁl@%@ 0311'3 4’5@' H§S2 g¥n 51%0tr9m31 g%va% Missolved in

arom 6.

(HRYGIBE QD 2ihgng wpoist)s —20°87. ielhyBHima1D nbrot 21995 M
so]futg)% ih ch%r QOQ mmo})“'\'ﬁgs add&i Wse stl'@éi]ﬁ%ﬂe H‘o%r MI allowed

Pr epar at 1 on
t0( IaﬁaIBaOGa)tmpBeretBrerre‘imhteQ -auosm yinnoBivaz cidbde va§ 3dded@p the

reg&g%lla?l édneﬁloun?ﬁ%lvfé dr)%?xwgc%lﬁ;’p @‘Xﬁxﬁﬁépﬂ%ﬁgﬁ‘aﬂ“

orgait dwersgweﬂeedmd madwdmmmlp}mt&xtﬂmaécbanﬂ, cont@ftraed Usii vaGuo to

: pr@"’(iﬁﬂk?rp(g?fﬁlg%%o‘%yél éf"ﬁgglﬁ%@%&og b] benzof ur an.

OCIXE 3yahes- 7. YAk 63, aMﬁSBQ%s?’ 2(—1'}13 ﬁﬁm qan)N

(ng 2@99&35@5%“)( ﬂn39@m)1H)21§4%m25127 (m 3H) 1 71 1.11
(m 19H) 25 IR (DCM : 1721 cm 1 EXAMPLE 27
Preparation of (I
Stap5a,b6a) -Hrepgratiorct hyi 2€lionfioaén)k3-b Snzykdarabicichi[31.0] )k nee-6-
XM 1 nmet hyl ) -yl ] - 2- hydr oxy-2-cycl opentyl - 2- phenyl
me%é’{kefoél(e(Corrpound No. 27)
Dimethylsulphoxide (1.65 ml, 23 mmol) was added to a solution of oxalyl chloride (1.1

ml, 12.65 mmol) in methylene chloride (350 ml) maintained at -70°C. A solution of the
title compound of preparation step a (2.5 gm, 11.5 mmol) in methylene chloride ( 50 mI)
was then added to the reaction mixture at —70°C. After the addition of triethylamine
(6.4 ml, 46 mmol), the mixture was allowed to warm to room temperature, water was
added and the organic, layer was collected, dried over sodium sulphate, filtered and
concentrated to provide a light brown oil. Column chromatography (eluant: 20% ethyl
acetate in hexane) provided the title compound (yield 1.4 gms).

'H-NMR (CDCls) § — values: 7.27 (m, 5H, arom.), 3.6 (s, 2H), 3.016 (m, 2H ), 2.41

(m, 3H), 2.23 (s, 3H), 1.17 (m, 2ED)

IR (DCM): 1694cm™
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30 This conpound was prepared follow ng the procedure

as in Exanple 8, Step b using 1-
whe@aoes2net hyl but - 2- ene i nstead of PCT/1B2002/002663

5- (2- bronoet hyl ) - 2, 3-di hydr obenzo[ 2, 3- b] benzof uran.

37 WD 2004/ 004629 PCT/1B2002/ 002663 'H NWVR (CDC13)

s?ep‘?’:%:g gﬁfea)a?zit% ,Z)fzéoc(’%},?%!jb’-iﬁé{%n _e@gggéﬁ@gy%%z i y,%lo?ss.l.m
hexamd: 2.28 (m 3H), 1.71 - 1.25 (m 17H) IR (DCVM : .
1721cm 1 5 EXAMPLE 28 Preparation of
(2R)-(+)-(1(x,5a, 6a)-N[3-benzyl - 3-azabi cycl o[ 3. 1. 0] he

T¥¥lstiffed solution of the title compound of i)reparaltio?1 step b (1.2 %'ns, 5.|5 mmol) and
-cycl ohe pheny

(am noret hyl ) -yl ]-2-hydroxy-2 Xyl - 2- _
AHERPAR af‘é?’f?(tfcéh%% GRS &%.6 gpl) imiragthagol P%lQa awpppddstl sodium
c:}(a%a}dréhﬁdﬁae tW 837" &hts/ 437§ lﬁﬁh&? &K ofn?télﬂgﬁgt)ﬂe. %ﬁg b‘lg&f)@%ﬂ ‘stirred

10 Synt’hesi zed as per reported procedure o
fogy1§\lours @tthepame) tempergtureh dvfier AG0BIAItHS, of s6RBBed HRBFus sodium

! X ' n hesj [l owin )
oPREuP algral hf o BIRIN GRS EXCRR BRI (BRI win
dichIRyon{ethang (1 anlp )ZF%}G 2ompied hfgm;dllo eﬁf@hlﬁmyﬂlfmﬁhﬂeﬁ scaifiingl sulphate

[ a 2- .1 roxy-2-cycl ohexyl - 2- phen cet |
- R e g gl W e Bivens Ty O emo
whichmay psed. i the oxt sldp)withdubfurifieatioa), 3.26 - 2.07 (m

: -.1.15 H a] 2530C = +3.85 (.9846%
‘g (PR picifies ThaR @St bOEXARRCE28Y PR B{sarl ) 83
Rf2H), 2.2 (m, 1H), 1.29 to0 1.13 (m, 6H) _

(2R) - (+) - Iahﬁa,Ga)-N-[S-benzyI-3-azab|cyclo[3.1.0]hex
[l%”( ) : 1654cm

(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl

acetam de (Conmpound No.?29) 25 Step a: Preparation of
S{eBR) d:( - Prépamtibmox9f 2 (loySd,6@eNt[§ibeRzypBenybicpde|3i1c0]hexytt6-(1-

oA D AP u B BB R AR06T 62, * 6283 - 6287,
Step b: The title conpound was synt hesi sed foll ow ng
h d [ -b of Ex le 3, i
R S Bt B i i B et of
Exdgiiead Ofsiy (USR8 -G LY RIBPRNY YliezyRREDYHiBGEIE §.0Thexane

aci d.
instead of (1a,5a,60)-6-aminomethyl-3-benzyl-3-azabicyclo[3.1.0]Thexane.

'H-NMR (CDCls) & — values: 7.33 (m, 15H. arom.), 6.16 (m, 1H), 3.56 (m, 2H), 3.43
(m, 1H), 2.88 (m, 2H), 2.31 (m, 2H), 1.40 (m, 1H), 1.29 to 1.13 (m, 5H)
IR (DCM): 1656cm™

EXAMPLE 24
Preparation of (1a,50,60:)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(1-aminoethyl)-
Yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide (Compound No.24)
This compound was prepared by following the procedure described in Step-b of
Example2, wusing (la,50,60)-6-(1-aminoethyl)-3-benzyl-3-azabicyclo[3.1.0Jhexane

instead of (1la,50,60t)-6-aminomethyl-3-benzyl-3-azabicyclo[3.1.0]hexane.
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1H NWR (CDC13) 8 - values: 7.61-7.26 (m 104, arom),
3.26 - 2.07 (m 9H), 1.67 - 1.15(m 13H) 35 IR (DCM :

was®iomel1d [ a] 250c = +3.95 (.936% McOH) 38 WO PCT/IB2002/002663

2004/ 004629 PCT/ 1 B2002/ 002663 EXAMPLE 30 Preparation
of (2R) (+) -

SosRachs) L anerke b peath Yokl B s (R
3(25dnp by &.98m, 28), 25253@3@139&@9@56@ eeHpf (2R) (-)
cycl ohexyl - 2- phenyl acetic acid
I%yﬂ%‘ﬁ]g@ ﬁ%ﬁ Ws per reported procedure of Paul T.
Grover, et.al. J. Og. Chem 2000, 65, 6283 - 6287.

Step b: The title conpound vvas sgnt hesi zed fol | ow ng
the procedure as in ExaKk¥a 0 step c using (2R

P&eﬁar@ﬁ&h%}f(i)a%a%u(jw [3%“&?& 3-az 3. POfkkA-3AL t
e %W g e

07 (m 9H) 1.67 - 1. 15(m13H) IR (DCM) : 1651cnf 1

' Tjg@ PahBod w:as+9re§ar(5d DO FolMdsihd theXphiebdrd ldeReritpariat SRpb of

HRUgER) auing 1530 608w isti yhaney - wabpHIIL Gograne
BT i, 54 B PNl R QRSPINLBTPRBIL gcet ot e

I% ound 31) 20 Step a: Preparation o
l‘ﬂ\gnlgr(gwls)zé cyeluspe Rt g o ?Q%Jf(ehWH,am'@tn),c 6&0i(ah, 1H), 3. 54 (s, 2H),

h T
QI Buhnl 88 2R L i B0 8, fivg 528 e Bagm 14
HSt@CM) IBhéci t | e corrpound was synt hesi sed fol | owi ng
the procedure as in Exanple 4, - step ¢ using (2R
(-)-2-hydroxy-2-cycl opentyl - 2- phenyl acetic acid
i nst ead of 2-hydroxy- Z2EAmigesy| acetic acid. 1H NWR
6 - vaI ues: 7.67-7.2 (m 10H, aroln.), 4.06
% a“fl‘?“ O~ [r3ymethyl2- b“§ cgyl) 3ryzabizydal3.1.¢hegl-6m
YDy §3hydr2xb321°ml yl-1-pBenyl agetatg (Compound No26) | R
(DCI\/D : 1719cm 1
This compound was prepared following the procedure as in Example 7, Step ¢ using 1-

bromo-3-methylbut-2-ene instead of  5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-
b]benzofuran.

'"H-NMR (CDCl;) 6 — values: 7.66-7.23 (m, 5H, arom.), 5.19 (t, 1H), 4.08 — 3.89 (dd,
2H), 3.7 (s, 1H), 3.029 - 2.94 (m, 4H), 2.3 -2.27 (m, 3H), 1.71 — 1.11 (m, 19H)

IR (DCM): 1721cm™

EXAMPLE 27

Preparation of (10,,50.,60)-[3-(3-methyl-2-butenyl)-3-azabicyclo[3.1.0]hexyl-6-
(methyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetate (Compound No. 27)

This compound was prepared following the procedure as in Example 8, Step b using 1-
bromo-3-methylbut-2-ene instead  of  5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-
b]benzofuran.
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[a] = +14.8 (1% MeOH) EXAMPLE 32 Preparation of
(2S)-(-)-(1a, 5a, 6a)-N-[ 3-benzyl - 3-azabi cycl o[ 3. 1. 0] hex

W@ 608004829 PCT/IB2002/002663
(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl
acet am de (Con'pound No. 32) 39 WD 2004/004629

qﬁag n of (2 (

g r oxy E‘{/% ec?p?e?% 3718‘3 g‘%ﬁ@ﬁ? mi(,ge& ¢ 1&D; ‘blog 31 (dd, 2H),

33@@ HEB; 2639-2.96 @y 4MERAI L edsRrOsRIUrA Of 24 '17ﬁ

ng 1?:{%&' . J. Org. Chem 2000, 65, 6283 - 5
@%8%’) 4 t | e conpound was synt hesised f ol I ovm ng

the procedure in step-b of Exanple 3. 1H NMR (CDC13)

6 - values: 7.62-7.25 (m 10H arom), 6.45 (m 111),
3.58 (s, 211), 3.07 - EXQMRIPEZSH) 2. 35 (m 2H)

Pi:g%?auol, 24 (M gﬁé % C _ ¥ 1(;53 Letofs A dThexyl-6-
(295)- ? D— -2¥§ eﬁ'zyl 55‘?8&’ ‘T @‘W“B]illr\@x%)

S S R

ynt esr zed as per reported procedure of Paul T.
G over, et.al. J. Og. Chem 2000, 65, 6283- 6287. 20

S@pep The file cmmpd@dc\mp@umesm@a%ﬁw&@erﬁé BRftedAt O Rp-b of

E}t?%?'p(l éogs%ggg’g?—)é%@%ﬁg%@ﬁ?lyhﬁxls'ég ﬁ;ﬂagizéqnwgldams@ad of 2-

hydAsdyenel cheyl Y sHeayMeetid adg di phenyl acetic acid. 1H NMR
giyS - X/allgi{esSi 7e 6%- 2 (m 1011, arom), 4.06

I{NMM YClsp Sg3valugs: 1741- 7325@ 1015, a(égm 26152 é@, 9H), flﬁfb 2H),
3 , 1. - 1.1
DCIJ\%TI 9%1’31 Yor :r’ﬁﬂlr( 14 9(1. 1% MeCH) (E;]AI\/PLE 34
Fetf&%ﬁt(r%m%MeOH) ] o[ 3. L. 0] hexyl - 6- (
I 3-b | - 3- [ .1 -6-(am
lRi( @Eﬁ)ﬁ)}?acmhﬂ enzy azabi cycl of ] hexy

EXAMPLE 29

Preparation of (2R)-(+)-(10,50.,60)-N-[3-benzyl-3-azabicyclo[3.1. O]hexyl-6-
(ammomethyl)-yl]-2-hydroxy—2-cyclopentyl-2-phenyl acetamide (Compound No.29)

Step a: Preparation of (2R)-(-)-2-hydroxy-2-cyclopentyl-2-phenyl acetic acid :
Synthesized as per reported procedure of Paul T. Grover, et.al. J. Org. Chem. 2000, 65,
6283 — 6287.

Step b: The title compound was synthesised following the procedure in step-b of
Example 3, using (2R)~(-)-2hydroxy-2-cyclopentyl-2-phenyl acetic acid instead of 2-
hydroxy-2-cyclopentyl-2-phenylacetic acid.

'H-NMR (CDCl;) & — values: 7.61-7.26 (m, 10H, arom.), 3.26 - 2.07 (m, 9H), 1.67 —
1.15 (m, 13H)

IR (DCM): 1651cm™

[]?°°C = +3.95° (.936% MeOH)
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yl']-2-hydroxy-2-cycl opentyl - 2- phenyl acetam de L-( +
)-tartrate salt (Conpound No. 34) (1

W@ 2®4004629 - N- [ 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hcxyPE€BIR2800/002663
onet hyl ) -y1] - 2- hydroxy-2 35 cycl opentyl - 2- phenyl
acetam de (Compound No 3, 1 mml) was dissolved in
et hanol 40 WD 2004/ 00 2002/ 002663 (10 m)
and a solution of L- (+)E%§P}f:ﬁ‘%bgaci d (Imol) in

Pedpiaeatiin ¢152R) | +)25(18,86%6)-38 8enA-B Lz Bk cfllo[39 6] lié%zl-é(ﬁléthyl)-

yl[2ehydeant-2-oycldiiokyHE-Bh 45 addbRe (CHRBETH RS.S8) b
evaporation of solvents under reduced preSsure. The
resulting solid was triturated with diethyl ether and

SEPefhHreRasion fhs PRhdvkd-aey-2-edldetylfelesylr ecatic acid
SfhRIz8d hdertrk S

PSS Mo s SAIROAOK, 8% 1S, 81 1 ol A, o
5?(8é¢6218|Ar H) 7.33-7.16 m7H Ar-H),

5.5(bs, 1H), 3. 76(s, 2H, benzylic), 2.97 - 2.77 (m 5H),
2.50 - 2.45 (m 2H), 1.50 - 1.22 (m 13H) 10 IR

Step(y: ) Theltithseammotind W%ﬁmthe&zed\zﬁilo{v#@éthﬁi)nocéﬂﬂh&hs(1Q9B(§tample 4,

oo hre PN S el ZRA el Pronst sestvpesg g o 20y

2,3yliph@nyl Gcetic acid.
' RRECRCRY bk tadsse 7 S oo N 2605)2.07 G 9K, 167 -
1.2 @), -168)y (1

a sa 6a) N- [ 3; benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am no

RrrdPA) 21

GO/ I@ I - 2- phenyl acet anm de( Conpound
[aﬁ ﬁz% ?((f d| ssol ved in 20 nethanol (10m )and

L(+) tartarlc aC|d was added and stirred at 60C, for

| hr. The reaction m xt concentrated under

reduced pressure, the Wm Isolid was triturated
Prepitatidh ebhybR) ey-(Rish, 6d)-[8asenkiIL3-85Bsk d{r@i Lﬁﬂh]mexyl%%zethyl)-

152-B) il X OO RPSh Y D2-
y]|Si|F>|_c 95‘8& [a] 2 82cpkagrﬁlﬁgﬁatat%éé%gbd“ LE 36 30

2S)-(-)-
Sté&,%ag’@ajﬂ-aﬂprf FoeR)| 3-=hubpeyeroflopentydPinbryy - Sefiandcid
Syaiedind aspét }e'pgfted procedure of Paul T. Grover, et.al. J. Org. Chem. 2000, 65,
6283 — 6287.

Step b: The title compound was synthesised following the procedure as in Example 4,

step ¢ using (2R) (-)-2-hydroxy-2-cyclopentyl-2-phenylacetic acid instead of 2-hydroxy-

2,2-diphenyl acetic acid.

"H-NMR (CDCL) § - values: 7.67-7.2 (m, 10H, arom.), 4.06 (m, 1H), 3.93 (m, 1H), 3.74
(s, 2H), 2.94 -~ 2.89 (m, 3H), 2.33 2.3 (m,2H), 1.64--1.29 (m, 11H )

IR (DCM) : 1719cm’™

[a]=+14.8° (1% MeOH)

EXAMPLE 32

Preparation of (28)-(-)-(1a,50,60)-N-[3-benzyl-3-azabicyclo[3.1.0] hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide (Compound No.32)
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hydr oxy- 2-cycl opentyl - 2- phenyl acetam de. L(+)-tartrate

sal t (Compound No. 36) (2S)-(-)-(1
W@ 008004629 - N- [ 3- benzyl - 3- azabi cycl o PCT/1B2002/002663

[ 3. 1. 0] hexyl - 6- (am nonet hyl ) -yl ] - 2-

hydr oxy- 2-cycl opent yl - 2- phenyl acet am de( Conpound

32, 1nmmol ) was dissolved in 35 ethanol (10m) and a

solution of L(+)tartaric acid (Inmol) in ethanol was
Stegded Barthxatmih of ed28) (epQ-ﬁﬂgo@mcyclo’ﬁhﬁyr-z@ﬁéﬂy%a l’hcztic \e;gd :

m.xture was then concentrated hy evaporation o
S A BT RGeS 5205 TGV anrat s Va0l 65
6M3es&1g7e. Di chl oronmet hane was added to renove | ast

traces of ethanol and to give a solid. mp.: -56C 1R
(KBr):1739cm 1, 1653cm 1 5 EXAMPLE 37 Preparation of

Step b: The title compound was synthesised following th i -
IR T S, s O Rps A i o

E%%@ﬁ% F?)-N-[ enzyl - 3-‘azabi cyc exy
1y - /- 2= | -2~ ' d
I 520 S o OATNGREE S8 SRR o,

3.97 hydRdry SH),c3.85 GhuRB) 1.27 phedyh, Blie) i ¢ acid

Y, i as per reported procedure of Saul B
Hia@udnﬁ);'n%?g%néphe Cannon. J. Org. Chem , 1962, 27, 240- 245,
[oten095(1.PVEeMa0H) | on of

(la, 5a, 6a)-N[3-benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6-

(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl obut yl - 2- phenyl acet a

mde. 15 The conpound w{ARfHE: §3 Was prepared by

following the procedure in step ¢ of Exanplel, using
Preppyation st (2Sk-(-H(Ishba,g¢)-B-ipmeylyd-azmbixtyrlo[3BL 0 hekyl st @sethyaj-yl] -
2-hydrpay-@xeyclopentyl-giphayyl aceatet( Compout N2B3)1H NVR( CDC13)

8 - values: 7.50-7.22

0 mtic), 2(S, 3.55-1.22 oH) . MPL
St%gn %;r Ieﬁé : aat%lg}cl) no% : ?%.%) (F) %—'i'l)y.ﬂroxy- -cyc opénrtgflill |_ﬁenyl Iazg@lc. ac%d :
Syauflisiz&bhds Pér [répobed pyceBreada bind VIC IGabvar, let Qi fmw%cﬁreﬁla DDA 65,
6 EE%%%_ yl ]-2-hydroxy-2-cycl opropyl - 2- phenyl acet am de

%ﬁ% nd No. 38) 25 Step a: Preparation of

2- hydr oxy- 2- cycl opr opyl - 2- phenyl acetic acid.

Sypt hesi sed as per reported procedure of Saul B. Kadin
S‘S\%g- ?ﬁ?éﬁﬁ? EmpaRbyas ynthegjzed follewing theopypceegiprepasdn JBpsmple 4,
St&fc using 28-(-)-2-hydroxy-2-cyclopentyl-2-phenylacetic acid instead of 2-hydroxy-
2,2-diphenyl acetic acid.

'H-NMR (CDCl3) & — values: 7.67-7.2 (m, 10H, arom.), 4.06 (m, 1H), 3.93 (m, 1H), 3.58
(s, 2H), 2.94 - 2.9 (m, 3H), 2.33 -2.31 (m, 2H), 1.66 - 1.19 (m, 11H)
IR (DCM): 1720cm™

[o]= -14.9° (1.1% MeOH)

EXAMPLE 34

Preparation of (la,50,60)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-
yll-2-hydroxy-2-cyclopentyl-2-phenyl acetamide L-( + )-tartrate salt (Compound
No. 34)

(La,501,60)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-

cyclopentyl-2-phenyl acetamide (Compound No 3, 1 mmol ) was dissolved in ethanol
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Step b: Preparation of (I
a, 5a, 6a) - N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6-
w@ 200012 hyl ) -yl ] - 2- hydr oxy- 2- cycl opr opyl - 2- pPeniB2a64102663
am de. The title conpound was prepared by foll ow ng
the procedure described in step-c of 35 Exanple 1,

P Bes AALRRY 2L PO ABORL (RGBS 51 o i

stinrbdNIVR) DO 3 )or.8The reatttive stixture was then concentrated by the evaporation of

1.63-7.23 10H, aro i C .11(s.,.1 3.56(,s,.2H). . 14-
sl iR RodrangE Hhe s inge g W i buaufbiaiter and
dRGH tiB2002Y 1@M3 6&BindEDtéddRkEp3ssuly top@bat the ftl®éompound as a white
&%ﬁ,5a,6(x)-N—[3-(3-nethyI-2-buteny|)

508 azabi cycl o[ 3. 1. 0] hexyl - 6-

(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl ohexyl - 2- phenyl acet a
,m de (%ﬁggound No. 39) 5 The conmpound was prepared by
E3MB (HClr dcetdlnes: 780EddnpHe A9;:H)s17%) Kd.2H,Ar-H), 7.33-7.16 (

 nalnb ) o :
ngﬁ?%g gpb?r)fgggtg’r%y ?n@ts?ﬁdﬁ) %}E/%hrc bﬁfob??%ﬁm%;& uzrésngm’ 2H),
1DB-NMR @DCH3) 8 - val ues:
. BB 7. i n,-bH Aromatic),5.49(t,1H), 3.65-2.87 (m

I%r@,&&l?%-%‘? 8'}6€Jr%m 19H) 10 EXAMPLE 40 Preparation of
MS: §4GBIcR | SHPLL 39998 pdreret hyl enedi oxyphenyl ) net hyl - 3-

azabi cycl o

[ 3. 1. 0] hexyl -6-(nethyl)-yl]-2-hydroxy-2-cycl opentyl - 2-

phenyl acetate (ConpoungxXNeMPERB515 Step a:
Preparation of 3, 4-net h-éll enedi oxy benzyl brom de.

Prepas s ofs2R)-(Hr@d s ado)-ON-Bshamsyly 3-pzabicyglofl - Olhexyl-6-

(zggingmeﬁq»yl)oyl]-g-,hgdhfgyﬁyqy@h)@ml@kg-pbmgqetamide.L(+)-tartrate salt
(Gompend Noad3) ) i n 10ml of carbon tetrachloride at room
tenperature. The reaction 20 m xture was refluxed for

2@R)F(3)-(1 06 Do be HNE[3-bemyir taeatpeychi 3t 6] haxyl-6a@astechettiyiy1]-2-

sodi um car bo e_sol.utjon om). nic layer S. .
g o p e R R ool it 2 BB o SgpiRe in
nicttansle@Omil)yand P-odtiricWilic hwaaaddedethdaginsd Gl 60T . fé€hr.  The

next step. Step b: ) )
reepiiop %5’5'5% Vs conceRtrgted ppienEgresdy PiResH ) the chpiting solid was
trit@rafed 3hCH Eth PbBerland it iteRd 025 ‘

(et Ig&l )al - 2- hydr oxy- 2-cycl opent yl - 2- phenyl acet at e.

¢ §t AYBRAYEEwWas, prepared using the procedure

IR(RBa BB 8 65552P b, using 3, 4-

HPLC:99%ee
[o]**°C=+10° (1.02%MeOH)

_ EXAMPLE 36 .
(28)-(-)- (10,50,601)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-
hydroxy-2-cyclopentyl-2-phenylacetamide.L(+)-tartrate salt(Compound No. 36)
(25)-(-)-(1a,501,601)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-
hydroxy-2-cyclopentyl-2-phenylacetamide(Compound 32,1mmol) was dissolved in
ethanol (10ml) and a solution of L(+)tartaric acid (Immol) in ethanol was added and

stirred at 60°C for 1 hr. The reaction mixture was then concentrated by evaporation of
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40

met hyl enedi oxy benzyl brom de instead of

5-(2-bronoet hyl)-2,3 di hydrobenzo [ 2, 3- b] benzof ur an.
wW@001bb4dAR (CDC13) 8 - values: 7.67-6.67(m 8HCT/IB2002/002663

aromatic) ,5.94(s, 2H), 4. 10-3.92(dd, 2H),

3.71(s, 1H), 3. 47( s, ZFD 2.91-2.87(m 2H), 2. 30-2. 27(m 3H)

%Ve%‘t‘sagi%%r réc{r};?dl pre sure ﬂlo 0 met:liZnZeO\(;vgg %ddegﬁo %éﬁc%::el'gst‘lt%aces of
d@maﬂ5miﬁagvi£mwﬁ.(3,4 nmet hyl enedi oxyphenyl ) et hyl ) -3

aza?6 clo
n][%‘.'.g%/hexyl-6-(methy|)-yI]-2-hydroxy-2-cycIopentyl-

I tickRyi1a8®hat, ¢653f?) - tartrate salt (Conmpound No. 41).
40 The conpound was prepared by using the procedure in

Exanpl e 34 using (| a, SagRaAMPIRRE 37
(2 (3, 4- nethylenedloxyphenyl)ethyl 3 -azabicyclo

q)aIatqufg‘)(w,Sg,ﬁg)rﬁt[ﬁweplefq azabfpy el Bdy0]hexyl-6-(aminomethyl)-
yiR2diseroxeAcydlolnutyjieplydnylacetantide(ComppundNof37)

(la, 5(x,6a)-N[3-benzyl -3-azabicyclo [3.1.0]
Stepray| Prépagation nd by dryky-2-¢lydlobutyhyiplexyl Retoyacidogyetiesised2s phr
repprpé¢derrecedniechd Saul B. iRapin: a8 8FoBGpBGIGanvin. 2 OO C . 3262,27,240-245.

PCT/ 1 B2002/ 002663 | R(KBr): 1725cm 1, 160Scnl. EXAMPLE
Step hPPegparativn of(1@f5a,60)-N-[3-benzyl-3-azabicyclo[3.1.0Thexyl-6-
(a&ﬂiﬂorﬁﬁhﬁ)i)/l-]{Zatybﬁﬁ%&l-cyaloaﬁ@bﬂ-@hﬁiyﬂio&aéidé] hexyl - 6- (net hy

[)-yl]-2- 5 hydroxy-2,2 di phenyl acetate.

- Thd domgoahd bREtEp & Mad p&ﬁﬁé@@;ﬁ ﬂﬂilowﬁlg tﬂ@i)ro-cr CRANRPUWG M@fplel,

prepared by using the net | e 34 using
SISy Zga/dg)aﬂy_Z[ eyclobutyl-2-phenyl acetlc a01d 1nstead of 2-hydroxy-2,2-diphenyl

add8PzMh - 3- azabi cycl of 3. 1. 0] hexyl - 6- (et hyl ) -yl ]-2-hydro
xy-2, 2 di phenyl acetate instead of (1

a, 5a, 6(x) - N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6-(am n
" NRREIDCly13] - v2luby ArS6x%/22(n, 0K, Aromatic), 6.22(s, 1H),3.55-1.22(m, 19H).
cycl opentyl - 2- phenyl acetanide. mp.: 53-54C

IR(DOW 1730cm 1. EXAM%DEQMPH$3Preparation of

‘jé’ gl }%?g%&ﬁz@mazab' : fc'zgl R E & aminomethy )
2Ty -FERepra By RS AGFHAMY (Cagypotnd No. 38)

Step a:Preparation of 2-hydroxy-2-cyclopropyl-2-phenyl acetic acid.

Synthesised as per reported procedure of Saul B. Kadin and Joseph G.Cannon. J.Org.
Chem., 1962,27,240-245.

Step b: Preparation of (1a,50,60)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopropyl-2-phenylacetamide.

The title compound was prepared by following the procedure described in step-c of
Example 1, using 2-hydroxy-2-cyclopropyl phenylacetic acid instead of 2-hydroxy-2,2-
diphenylacetic acid.

'"H-NMR(CDCI;) § - values: 7.63-7.23(m,10H,aromatic),6.11(s,1H),3.56(s,2H), 3.14-
2.04(m,6H),1.59-1.25(m, 10H).
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The conpound was prepared by using the nethod of
Exanpl e 34 using(l a, 5a, 6a) -[ 3-

whenwzph4639 azabi cycl o[ 3. 1. 0] hexyl - 6- (net hyl ) - yl PERIBRYEV®2663
Xy-2-cycl ohexyl - 2- phenyl acetate 20 instead of (I
a, 5a, 6a) - N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am no
met hyl ) -yl ]-2-
hydroxy-2-cyc|opentyl-Zpgﬁgﬁ§kgggtanide. m p.: 54C
Pr&apalidr df(2550)60)-N2 B-BXAMRYE2-Hhtenyh paraAibicrlofs.1.0]hexyl-6-
(drhimohR{HA)yl[-B-hparoayl2-Srelohabyl2y sl e fcdta i deCompbuhadioh39)
[)-yl]-2- hydroxy-2-cycl opentyl -2-phenyl acetate
Thé €dnhpdudd bvaghRp&ad by (4506 rkded¥Re inFkamp I s BP@MitRd-bromo-
3?Fah3é1r(b>a<p%re)ﬁa1[n§y%msn@ odR§1Nd-datyaFrana [2,336bstbitan.

a a 0

mm (C%C%Z} 8b IVQMQ:J 0;[&_71 0@(111[‘% A&oﬁat{cyf?ubcé '1§),§fés.zs’ﬂ WHIo),

ynty -2-phenyl” "acetate inst
(I(x 5a 62? N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (am

i nomet hyl ) -
yl]-2-hydroxy- 2-cycl opeEXAMPEBHONyY| acet am de. m p.

gﬁ‘?"’%ﬁi e e

AR A0 yI] 2- hydr oxy- 2- cycl ohexyl - 2- phenyl

acet m de (Co No. 45) 44 WO 004/004629

%E?G@EWD §mt HW%*E%%%EEH&” prepared

follomnn the procedure as in Exanple 9, ;g u3|n%
Phosphpusg, iy {(p3Ammapheangdsed &lwt@@ of drreetliylgnedioxy benzyl
algoho(lpmephiet 199al) of2 caben HetEachiodfy &t Zo@nbiempgaHzef Hhe reaction
NEXtIEG TR 1y 4grs., cpgledes: rogngomperapyre( #pd weghed with sodium
carbonriat $adytion7(16:)he Pregamic Myer wsodrist apyl;congnBated ysder reduced
pIessiye toFiGEh¢ rquipdd)proBicOPhizh 3@s yed agi)ch far thnext 3tEp.( m

12H). EXAMPLE 46 10 Preparation of
Stelpehy: Hby. 6@ pe N T-B; f(-ﬁleﬂhylenﬁwxwhéwl))ne&yh&mlﬁmmB3 0lhe}/h6-
(rextitl/ -6t -2-hydroxy-2-cyclopentyl-2-phenylacetate.

(am nonet hyl ) -y1] - 2- hydr oxy- 2- cycl ohexyl - 2- phenyl acet a
The tite (donponndinvas tepardbysinglthé procahipoid Mstample SPEePB) BThg 3,4~
nfetlylPediBgy bneyl prasiad iseadss 5-(2-brsaapthe)9,3-Step b using
dﬁy&@hh@bﬂﬂﬁﬁbﬁh@ﬁﬁmﬂlne hydrochl ori de instead of

5-(2- bronnethyl) , 3-di hydr obenzo[ 2, 3-b] 15
'hepaRiEehRM) § - values. 7.67-6.67(m, 8H, aromatic) ,5.94(s,2H),4.10-3.92(dd,2H),
3.71(s,1H),3.47(s,2H),2.91-2.87(m,2H),2.30-2.27(m,3H),1.64-1.12 (m, 13H)

IR (DCM): 1720cm™

EXAMPLE 41
Preparation of (1a,50.,60)-[3-(2-(3,4-methylenedioxyphenyl)ethyl )-3-
azabicyclo]3.1.0]hexyl-6-(methyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenylacetate. L(+)-
tartrate salt (Compound No. 41).
The compound was prepared by using the procedure in Example 34 using (1o,50,600)-]3-
2-3 ,4-methyléncdioxypheny1) ethyl-3-azabicyclo[3.1.0Thexyl-6-(methyl)-yl]-2-hydroxy-
2-cyclopentyl-2-phenyl acetate in place of (1a,5a,60)-N-[3-benzyl-3-azabicyclo [3.1.0]
hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide.
m.p.:88-91°C
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mpt. : 61-62C 1H NVR (CDC13) 8 - values: 8.52-8.50

(m 2H, aromatic); 7.62-7.18 (m 7H, Aromatic); 20
wW®2001/0¢4829 1H), 3.56 (s, 2H), 3.08-2.30 (m 7HCT/IB2002/002663

1.70-1.17 (m 13H). IR (KBBr): 1658cm 1 EXAMPLE 47 25

Preparation of (I

I@flé%) 1a])25 [§60(82 pyrl dyl met hyl ) - 3-azabi cycl o[ 3. 1. 0] hex

(am nomet hyl ) -yl ]-2-hyd opent yl - 2- phenyl acet
am de (Conpound No. 47) Eﬂ%él'@é‘%pound was prepared
lfr@ﬂ)drﬁﬁbﬁgf(ﬁ af%fo@ﬁ[ﬁ-%'éﬁfyl-ésazhﬁh ﬁ@ﬁ'(ﬁhé{?lﬁ-ﬁn@ﬁnyﬁ) WR2Ng

&£
2 brom)et hyl’) Q%%ie?: di hyd{rj:qggen{zéglroliﬂg)-llha%t agh of

BB PR ML OE38h ngteesr

bAnzyir@tazahi¢ycloRS1.60]He8yl{denctiyi)-y1] -3-h?3ro€(§-2 2dihhengl e@@taﬁ idfead of

(%%%Nﬂé -bf@Z)é—@e%a‘élgﬁlé[ﬁ Ii%)ﬂhex?l fg l}mmetﬁ}%—yﬁ T hydroxy-2-
09¢1a€&%,1@%31&§1{,&ta§1ﬂd@yr| dyl met hyl ) - 3-azabi cycl 0[ 3. 1. 0] h

n(ﬁnﬁréﬁ@t hyl ) -y1] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl acet
R{DHEE)( epound No. 48)  This conpound was prepared
follow ng the procedure as in Exanple-10, Step b using
4- chl oronet hyl pyridi nehydrochl oride instead of

5 (2 bronDet hyI) 2, 3-di EMMBEEA&[Z 3- b] 45

@E‘&’ﬁi@j Jelogagx :ﬁ%ﬁm E;) 7‘1;; éﬁg S ';m% &91 A

&%OE 4)9W¢F5: lrersgazr%& i‘:&l?ﬂ‘?ia% hremAtry o8 Exsmpe dfcisbesl o> opw-[3-

b@f%}h—?;-@t’labwyclo)[?a 1. O]hexyl -6- (methyl)-yl] 2-hydroxy-2-cyclohexyl-2- henyl acetate
(am nomet hyl ) -yl ] - 2- hydr oXy-2, 2- di phenyl acet am
ifs@adpooihd (m5a,459)-1\5[3mzﬂdﬁq§@hmﬁkdﬁ)ﬂ O reaxpll- @rgammomethyl)-yl] -2-

hEéon‘glz CB,&P%enf»yl%t_l% IXc ted and then N-alkylated as

repar ation of
nﬁﬂaﬂ?ﬂ? 6a) - N-[ 3- azabl cyclo

]%@#%[21‘] x%lll 6- (am nonet hyl )-yl]-2- 10
di phenyl acetam de:

EXAMPLE 44

Preparation of (1a,50,60.)-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(methyl)-yl]-2-
hydroxy-2-cyclopentyl-2-phenyl acetate .L(+)-tartrate salt (Compound No. 44)
The compound was prepared by using the method of Example 34 using (1o.,5a,600)-[3-
benzyl-3-azabicyclo[3.1.0]hexyl-6-(methyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl
acetate instead of (1ot,5a,601)-N-[3-benzyl-3-azabicyclo[3.1.0]Thexyl-6-(aminomethyl)-
yl1]-2-hydroxy-2-cyclopentyl-2-phenylacetamide.

m.p.: 55°C

IR(DCM):1726cm™.

EXAMPLE 45

Preparation of (10,,5c,60)-N-[3-(3-pyridylmethyl)-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl}-2-hydroxy-2-cyclohexyl-2-phenyl acetamide (Compound No. 45)
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Thi s was synt hesi zed using the sanme procedure as per
Exanple 8, Step-a using (1
W@ 2®a/ 0629 N- 3- [ 3- azabi cycl o] 3. 1. 0] hexyl - 6- (am POER20§4/002663
-yl ]-2-hydroxy-2, 2-di phenyl acetam de instead of
(1a, 5a, 6a) - [ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- (net hy
I) yI] 2- 15 hydroxy-2-cycl opentyl 2- phenyl acet ate
13}2 6- vda}fulesmf? 4§m7 5%, m t| c%g?’_
1n8 8E}Har1de instea of 5 -brom ethy benzo ,3-b]
; 6a) - N-[3 azabl cycl 0[3 1. 0] - hexyl -
am nomet h -2-h roxy 2- di phenyl acetl cam de
I%@MM DCﬂa O%qeﬁ %H“ Py, 2 scr?\f%?ﬁcéﬁey 781 YmyHg Aromatic);
6 &6 dlesel L3}, B0 thYT-gyP (e 6, h%hl@éﬁmoﬂ (o 246, 1.5
mmol ) and pot assi um carbonate (2 mmol, 0.2769),
pot assi um i odi de (1 rmOEXAYRIGE4G) ) and 5-

& brom’ by, RT3 b 08 1LH]ﬁ‘ex 1-6-
ngﬁnpws@% 5@7 gﬁéw- égi’fg‘é'f‘% 3;3 gwam“'%d No. 46)

xtrac vvlth eth acetate e conmhi ned 0g

S Plp ql}o ]tnep Fe{ b using 4-

s SeR b R A
%‘V& t| on of the sol vent under vacuum was purified

by col unm chromat ography (silica gel 100-200 nesh)
Pty G $he conpound with 20:80 ethyl acetate :

hexane. 30 1H NMR (CDCl3) 6-values: 8.51-8.50 (m
EABVRICDLL) 3 ~6ulups:28 52650 12 H carometic)ic).62-7 48 4m, ZPE)sAromatlc)
6 I7HI)(bs, BHE B.569(s, 22H) 3.082.38(8, T, {.#)-12A)(m, 231)6- 2. 88 (m

2H), 2.10-2.03 (m 2H), 1.48-1.14 (m 3H. 35 IR
IR OKB®A): 165846¢m 1 EXAMPLE 50 Preparation of (1

(x, 5a 6a) - N-[ 3- (4-pyridyl net hyl)-3-azabi cycl o[ 3. 1. 0] he
xyl - 6- (am nonet hyl) - yIEXA—MMdE@IXy 2, 2-di phenyl

acet am de Thi
Pﬁ?@ﬁaﬁlwff@?ﬁmoﬁé‘ {4';@ Péﬁ ésaz?‘ﬁn%(iﬁﬁg ‘ﬁﬁ%ﬂ-ﬁ'
(apiwgmsthydriy2-hyd w&awlgr;ﬁw Hpherylacetaryige £ pmppyigNo. 47)
i nstead of 3-chloromethyl pyridine hydrochlorlde 46
Tip compaymouEageraeer oBowng tsoperdure pap Piptytep b using 2-
cBlotpethadpyridingdiygrogigloyigy instead OArSc(?rdﬁmre?ethﬁ) a=dihyfigbeiro[2,3-b]
bemafurgy onmti ), 6.52 (bs, 1H), 3.57 (s, 2H),

3.20-3.16 (m 2H), 2.96-2.93 (m 2H), 2.35-2.30 (m
n2pi): 62-63°G0- 1. 25 (m 3H).

c]glg{o

"H-NMR (CDCl3) & — values: 8.52-8.50 (m, 2H, aromatic); 7.65-7.12 (m, 7H, Aromatic);
6.68 (bs, 1H), 3.73 (s, 2H), 3.00-2.36 (m, 8H), 1.76-1.16 (m, 12H).

IR (KBr) : 1654cm™

EXAMPLE 48
Preparation of (10,50,60:)-N-[3-(4-pyridylmethyl)-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide (Compound No. 48)

This compound was prepared following the procedure as in Example-10, Step b using 4-
chloromethyl pyridinehydrochloride instead of 5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]
benzofuran.

'"H-NMR (CDCls) 8-values: 8.51-8.49 (m, 2H, Aromatic), 7.63-7.18 (m, 7H, aromatic),
6.64 (bs, 1H), 3.56 (s, 2H)
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5 1R (KBr) : 1658cm 1 EXAVMPLES51 Preparation of
(1a, 5a, 6a)-N-[3-(2-pyridyl methyl)-3-azabicyclo[3.1.0]h

we@ 06624 am nomet hyl ) -yl ] - 2- hydr oxy- 2, 2- di phePg1/1B2002/002663

acet am de (Compound No. 51) 10 A solution of

(la,5a, 6(x)-N[3-azabicycl o[ 3. 1. 0] hexyl - 6- (am nonet hyl
)-yl]-2-hydroxy- 2,2-di phenyl acetam de (0.322g, 1
nmol ), 2-pyridi ne carboygl V. (0.256g, 2.4 mmol),
sodiumtriacet oxy bor ohéwl?g? 6789, 3.2 mmol) and
PG AforPst (80.,56.,645330[3-@-py rilRhé&thyl) B-azhbicy @by A 0ph ki RE-
(moﬂ@hyl)gﬁ]-Q%&&fﬂ-zﬁﬁ&ipﬁeﬂ%c%tan%iﬁ@ (CEHApSANSNg) U €
was poufed 1nto 15 saturated sodi um bi carbonat e

i . . Y ;t t 1 i C

R B Rl sty 20 B AN PAAAR Eiven
sul phate and concentrated under reduced pressure. The

SE Sk S P (1 isok I 0L U, TRy Q0raph (100200,
3 Gyo b Lo b Enpqmeth-yY
h §’M‘%ﬁ£’§}§’t€ﬂ§%¢g‘§%‘gi l|<||\/IRmZ]J(:Dc:13) S val ues: 5. 53. 8. 52

m 1H, omati c . 67-7.14 13H omatic), . 6.39.
hvas gethy e ig'lank Sepchlliy B peBRUEGech. sy i
(o o0y -32[.31%3@‘21?76%0[6qufll?ﬁlyl:ﬁ-(air!%%n%hﬂbyg-r?%lgmxw%dlphenﬂ
agefempgle : nstemig ©fn (o sppdp{Areayl-8 2zaigiskol At Odwexdfo-(methyl)-yl]-2-
hydrexy52repdgpeantyi-3-phenydgactatpy | met hyl ) - 3- azabi cycl o[ 3. 1. 0] h

exyl - 6-

'-AFNIR GEBOhY b)-vajids: 2440936 oy LB, cAromapeins 96-227 (e k), 1.40-1.27
(ac#)am de (Conpound No. 52) 30 This conpound was

synt hesi zed follow ng the procedure of Exanple 51

Stepiitg Tol a solution of compound (lo,50,60.)-N-[3-azabicyclo[3.1.0]-hexyl-6-
a, ba, 6a) - N-[ 3-azabi cycl o[ 3. 1. 0] hexyl - 6-& am nonet hyl ).-y
(qyivemethd»-slv- ey dpearhiyircctiprmids (Bééttani @aodndt edgicthyl
f&¥nafalde (5 ml) was added 3-chloromethylpyridine hydrochloride (0.246, 1.5 mmol)
a, ba, 6a) - N[ 3-azabi cycl of 3. 1.%ﬁmhexyl - 6- (am nonet hyl ) -

ayd potzshrdeashapate, (2 tenglh@AYie) awassarmndedidg sl mpogR66'9) ) and 5-
LB Rt O3 k1 T 4 i
nBxt08-WasGRirednat RFjoverhight powSa itftonwald®tdnd leRrack@ryith eth@detetate.
m1 MPLE. 53 Preparation.of (| . . . .
15 sl R 5 MR, S, et e o g
sylphafe. The crude compound obtained after evaporation of the solvent under vacuum
am th -yl.] - 2- hydr,oxy.-.2- cycl tyl - 2-phenyl
B IR b R S BB BB M compoun
weinoisesigeaketitd N@xidee procedure of Exanple 10, Step b
but using .3 ‘

'H-NMR (CDCls) §—values: 8.51-8.50 (m, 2H, aromatic), 7.64-7.25 (m, 12H, aromatic),
6.47 (bs, 1H), 3.61 (s, 2H), 3.23-3.18 (m, 2H), 2.96-2.88 (m, 2H), 2.10-2.03 (m, 2H),
1.48-1.14 (m, 3H).

IR (DCM): 1646cm™

EXAMPLE 50

Preparation of (1 o, 50, 60)-N-[3-(4-pyridylmethyl)-3-azabicyclo[3.1.0]hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2,2-diphenyl acetamide (Compound No. 50)

This compound was prepared following the procedure as in Example 49, Step b using 4-
chloromethyl pyridine hydrochloride instead of 3-chloromethyl pyridine hydrochloride.
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45 chl or onmet hyl pyri di ne hydrochl oride intead of
5-(2-bronoet hyl ) -2, 3-di hydrobenzo [ 2, 3-b) benzofuran.

W@ 70040904/ 004629 PCT/ | B2002/ 002663 1H NVR (BIXZIERP02/002663
6-val ues: 8.53-8.51 (m 2H, Aromatic), 7.63-7.18 (m
7H Aromatic) 6.5 (bs, 1H), 357 (s, 2H), 312 .91

_Vﬁu‘%lg 4 éé K%}P%% tlc 77 %@7 2 1@ Aroma‘uc)
r%f %l 24 hyl é’%b‘#@g& Zéol(n&] 2H),

%2{1 1) yl ]-2-hydroxy-2-cycl opentyl - 2- phenyl
rlrg npound No. 54) 10 This conpound was
synt heS| zed by fol low n theﬁgrocedure of Exanple 10,
Step b but using 1 broI I-but 2-ene instead
PPdparaticir & (@&@&t %@iﬁlﬂétﬂ?ﬁﬂ%aﬁ% do Ié]l -6—
s et gl T, o

Ea Yc!}p of %1& %oc% f3naza1%<':_9c’lo[g‘l O?heg(ylgoz (a(mnho t@l)—%’-\ﬂ:hroxy-
;ﬁﬁdcetoiﬁbt,ﬁé ey B ﬁ%ﬁ‘;ﬂ%ﬁyﬁ@%@m@ég?g aip

Thg xtyre into
3 g%g gu’ﬁ%{% % Elﬂ’l § lap t@%r T%&G layzr
a Qﬁcgnt‘(cﬁtedER%c |r%duced

& QY 095789 angsh, size
si ?agﬁl WPS&P 86@5%%98‘% H‘é%%‘émetgﬁ{? (1 (x, ?:yea) N 25
kk_S azabi cycl o

(gD hﬁn‘tﬂ&ﬁsh@?;{g 93 [molHhAtpentic)27.07-di1p ien{3H, Aromatic),
6.38 ébsarhthe3. 744848, 6£0-3.16 (m, 2H), 3.01-2.98 (m, 2H), 2.15-2.02 (m, 3H),
1.88d,;194m63H) N- [ 3- azabi cycl o[ 3. 1. 0] hexyl - 6- (am nonet hyl )
-yl ]-2-hydroxy-2, 2- di phenyl acetam de. mp.: 148-150C
IRR(KAr: NMRcmDC13) 6-val ues: 7.61-6.66 (m 8H,
Aromatic), 6.42 (bs, 1H), 5.93 (s, 2H), 3.46 (s, 2H),
3.19-2.88 (m 6H), 2. 29EXAM?PI(]ﬂ522H) 1 71-1.22 (m

PrepH}atlon o(flfFoc %oc,(ioc} ?éé-(&-pyndy?met%3 azablcyclo[3 1.0]hexyl-6-

(aminomethyD-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide (Compound No. 52)

t
sd

(D

gt

p

This compound was synthesized following the procedure of Example 51 using
(1a,50,60)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cycopentyl-2-
phenyl acetamide instead of (la,5c,600)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-
yl]-2-hydroxy-2,2-diphenyl acetamide.

'"H-NMR (CDCls) 8values: 8.52 (m, 1H, Aromatic), 7.67-7.16 (m, SH, Aromatic), 6.47
(bs, 1H), 3.74 (s, 2H), 3.08-2.02 (m, 9H), 1.66-0.88 (m, 10H)

IR (KBr) : 1644 cm’™

EXAMPLE 53

Preparation of (1a,50,601)-N-[3-(3-pyridylmethyl)-3-azabicyclo[3.1.0] hexyl-6-
(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide (Compound No. 53)

This compound was synthesized using the procedure of Example 10, Step b but using 3-
chloromethylpyridine hydrochloride intead of 5-(2-bromoethyl)-2,3-dihydrobenzo [2,3-b)
benzofuran.
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Preparation of
(la, b5a, 6a)-N[3-(3,4-net hyl enedi oxyphenyl ) net hyl - 3- aza
W(bh(ﬁlym04629 PCT/1B2002/002663
1. 0] hexyl - 6- (am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl ohexy
I-2 phenyl acetan1de (Cbnpound No. 56) 40 This

%%% nt h (tr)r}/ 2&-10 L&lrgr\r/lvzlltﬂzg ’/1&67 P§ ?rge%-lf r&oma‘uc),
Ky |a§H& 2GR B AL R0

Kﬁ)h¥g&?§X12 cyclohexyl 2- phenyl acet am de i nst ead

(I a, ba, 6a) - N-[ 3- azabi cyc 3.1. %] hexyl - 6- (am nonet hyl )
- yl]-2-hydroxy-2, 2- d|p 5#5@ ES4mi de and

PRepfhr 3& ¥ (?&%gc' é&ﬂ\b 0Gah pﬂf’%u’teg Hag gﬂf o330 nexyl-6-
iy o e s

6-val ues: 7.61- 6 68 m 811) 93 (s, 2H) 3.45 (s,
Thiscompowgpl vasgynthepjzed bﬂfollozmwh@pmed(um fZHat)ampre 124Step bhut
uging 1-bapo-Bmet it-2-eregBsteasint B-(2Dréa@atBiE2,3-dihydrobenzo [2,3-b]
bezefymanat i on of

(1a, 5a, 6a) - [ 3- (4- et hyl - 3- pent enyl ) - 3- azabi cycl o

"H-3IMR QOIDesty) | 5-Galues: 7.61-7.26 (m, SH, Aromatic), 6.43 (bs, 1H), 5.20 (t, 1H),
3 0Mmet I8y, 7HD]23B—113@(11Q>QY})2}WODQK\1@2<WH)2 phenyl acetate.

L(+) tartrate salt (Conpound No. 57) 10 This conpound

was synt hesi zed by follow ng the procedure of Exanple

34 but using (1 EXAMPLE 55

a, 5a, 6a) - [ 3- (4- et hyl - 3-pent enyl ) - 3-azabi cycl o[ 3. 1. 0] h
Pesparatgny neof hy(Lp.Spt, a)z\l-[%giiﬂ mefhylenedioxpplesnyl)methyh3agabicyclo
[k né-ﬁ-(amle@mefbf/ -Yll-2ahBhroge-cielppentdrizphenglacetamide
(GomapeundcNe 5538. 1. 0] hexyl - 6( ami nonet hyl ) -yl ]

- 2- hydr oxy- 2-cycl opentyl - 2- phenyl 15 acetam de. mp.:
TBi? 88 undPiaSsy8ieséet B foladil ke pi®cdduepeiBxtinple Sdfout using 3,4-
methylebediGapbenideRyde3nsteadof Dyplydiad cakyatiiehye) fid Y Soudodd-
[igailyi%dl?bg AL {(5)] hexzfl -6- (zﬁnjlc;\umethﬁfl}yl] 2-}géiroxy-§2§ -diphenyl acetazhrilti)%e
inst@ad oD (1R, 60 PNL[BRE MYy oY3. 1.0 e @h¥itoate DL NENR -D,2-
dl@ﬁmacgﬁﬂ@t ej5 L[( +) ta}llrtyjat e]Zl Jg%lt (Corrpoun(ﬁjlilo. ¥58)y

m.p.: 148-150°C

"H-NMR (CDCl;) 6-values: 7.61-6.66 (m, 8H, Aromatic), 6.42 (bs, 1H), 5.93 (s, 2II),
3.46 (s, 2H), 3.19-2.88 (m, 6H), 2.29-2.27 (m, 2H), 1.71-1.22 (m, 11H)

IR (KBr) : 1652 cm’

EXAMPLE 56

Preparation of (1a,5a,601)-N-[3~(3,4-methylenedioxyphenyl)methyl-3-azabicyclo
[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide
(Compound No. 56)

This compound was synthesized by following the procedure of Example 51 but using
(1a,50,601)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-hydroxy-2-cyclohexyl-2-
phenylacetamide instead of (1a,5a,601)-N-[3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-
yl]-2-hydroxy-2,2-diphenylacetamide and 3,4-methylenedioxybenzaldehyde instead of 2-
pyridine carboxaldehyde.

m.p.: 130-133°C
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25 This conpound was synt hesized by follow ng the
procedure of Exanple 34 but using (1

W@ 008004629 - [ 3- (2- (3, 4- nethylenedioxyphenyl)ethv@WHBmammmm3

bi cycl o[ 3. 1. 0] hexyl -
(methyl)-yl]-2- hydroxy 2-cycl ohexyl - 2- phenyl acetate

SR T aeme e -

rts conp03|ng) HPLC:. 97.48% EXAMPLE 59 35
kB des Dot
(la,b5a,6a)-[3-(1-phenyleth I%-s-azabicyclo[3.1.0]hexy|
-6-(nmethyl)- yl]-2- hydr@i‘yﬁ‘ﬂ &opent yl - 2- phenyl

3 I%Eno 1&)50L RIS f(‘ni-?n t3 W) 193)1.01hbky3-6-
() gr&y@) e ﬁi'flymc&g %%)REEIP&Q U1 (mpound
af 6(x) [3 (1- phenylethyl) 3- azabicyclo[3 1. O]hexyl-
thM Wi %e egrb9)fgllowmg4 e%y ote ecr)]ftélxamp u¥us1ng

<?qc§ ?'%é; S U e ey

hPi@)‘?W‘ a%? fafe insty J&S%ﬁe%%l ?ﬁ 2- phe
APECYSIOEY hfihgey!-Ofamy nom?@é) YE sy oiiositig Phens

ac@ﬂmﬁ% 45 49 WO 2004/ 004629 PCT/ 1 B2002/ 002663

EXAMPLE- 60 Preparation of

Pa, %8853 N-[ 3- benzyl - 3- azabi cycl o[ 3. 1. 0] - hexyl - 6- (am

@Y ) -yl ]-2- hydr oxy- 2-cycl opent yl - 2- phenyl _
acet am de hydrochloride salt (Conmpound No. 60) 5 This
conpound mas synthesizeEdeWPhESBolIomﬁng procedur e:

i,

Sﬁ% ?WEWP“ entrated under reduced pressure. HPLC
0
%60330 NPLE 61 é@ Pr?parageon %{ eqfﬁﬁ?nﬁgyylo u?
- 2 -mcthylenedmxyphenyl)ethyl) 3-azabicyclo|3.1.0]hexyl-6-

(methyl) yl] 2- ydroxy— -cyclohexyl-2-phenyl acetate instead of (1a,50,601)-N-[3-
benzyl-3-azabicyclo[3.1.0]hexyl-6(aminomethyl)-y1]-2-hydroxy-2-cyclopentyl-2-phenyl
acefcamide.

m.p.: 76°C (starts decomposing)
HPLC: 97.48%

EXAMPLE 59

Preparation of (1a,50,60)-3-(1-phenylethyl)-3-azabicyclo[3.1.0]hexyl-6-(methyl)-
yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetate. L(+) tartrate salt (Compound No. 59)

This compound was synthesized following the procedure of Example 34 but using
(1o,50,600)-[3-(1-phenylethyl)-3-azabicyclo[3.1.0]hexyl-6-(methyl)-yl]-2-hydroxy-2-
cyclopentyl-2-phenyl acetate instead of (1o.,5¢c,601)-N-[3-benzyl-3-azabicyclo[3.1.0]
hexyl-6(aminomethyl)-yl]-2-hydroxy-2-cyclopentyl-2-phenyl acetamide.

m.p.: 78°C (starts decomposing)
HPLC :94.2%
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yl ]-2-hydroxy-2-cycl opentyl - 2- phenyl acetam de. L(-)

malic acid salt (Conpound No. 61) This conpound was
waynthesesed by foll owi ng the procedure of Examgi/eB28e2/002663

but using L(-) 20 malic acid instead of L-(+)

tartaric acid HPLC :98. 28% EXAMPLE 62 25 Preparation

of

(Ia,5a,6a)-N—[3-benzyI:%Xégggﬁ%gglo[s 1. 0] - hexyl - 6- (am
PréparRtidiydf)t o, 3. bo Najpdsenxyl-Rap ity D BUIL §]Hhe yRéHeamiinomethyl)-
y@QﬂIﬂ%ﬁez -cpddpratyd- 25t ehyl {conipfad fydchbzide sl (Sompound No.
ﬁgﬁnpoun was synthesized by follow ng the procedure of

anple 34 but using malic acid instead of L-(+)

ThRkb# d)lﬁld%ls siﬂ%’&gy R elbhviag Bosddagh cal Activity 35
Radlo i gand Binding Assays: The affinity of test

ESRIR nldtic M @ M&&a% Big6] f&?@pédiﬁpo%ﬂ@@y(ﬂ)%nol) in
i P‘g“”;ﬁ e Mﬁa b st rmme e
al

mandi bul ar gl and
%Espectlvglgggé scrlbed by Mriya et al., (Life Sci,

H%@ @ﬁ&%5) 2351-2358) with mnor nodifications. 40

)f ane preparation: Submandi bul ar gl ands and heart
were isolated and pl ac col d honopgeni si ng
buffer (HEPES 20mM 10%&@5@&1‘&& 7.4) inmediately
Paéﬁaeﬁnons(ﬁt(m 561.68)-NT[36b dniz§IS3 @£ bes C18 [3NROTOg - 6-€aminonikfhyl)-
1\%—@'— /00 629 P Bi2Sp m8bahtfefa%ildélﬂﬂ(ﬁﬁiﬁhc &did Y& (Compound

IBZOOZ/ 02663 honpbgenate was filtered
through two | ayers of wet gauze and filtrate was

TRER bbb HAGHs 3inthRR0IbT Rﬂlogvg{ﬁ' the %rstlﬂumaﬁbﬁm Hjléﬁﬁsmg L(-)

nﬁﬁ@%&&]ﬂﬁfé&&&fﬁ%ﬂtt{xﬂta&é% at '40,000g for 20 mn
et thus obtained was resuspended in same vol une of

E@&&gysgy;fer (HEPES 20 nmM EDTA 5nM pH 7.4) and were
stored at -70C until the tinme of assay. 5 Ligand

bi ndi ng assay: The conpg Eke dissolved and

diluted in DMSO. The nenbrane honogenates (150-250 gg
Ppéirafich) of(ed,Soj60d-INa [Btlesh ziy ¥F3-2hibiqyclo{H.1.6fskexyl-H{hmbromethyl)-
vl RSP0 2R 2 e lopb tyl-24ph eyl Lebtadbide.MMaletl sall(Compewid Ne. 62)
bi ndi ng was determined in the

This compound was synthesized by following the procedure of Example 34 but using
malic acid instead of L-(+) tartaric acid

HPLC :98.37%

Biological Activity

Radioligand Binding Assays:

The affinity of test compounds for M, and M3 muscarinic receptor subtypes was
determined by [°H]-N-methylscopolamine binding studies using rat heart and
submandibular gland respectively as described by Moriya et al., (Life Sci,
1999,64(25):2351-2358) with minor modifications.

Membrane preparation: Submandibular glands and heart were isolated and placed in
ice cold homogenising buffer (HEPES 20mM, 10mM EDTA, pH 7.4) immediately after

sacrifice. The tissues were homogenised in 10 volumes of homogenising buffer and the
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presence of 1 gM atropine . The incubation was
termnated by vacuumfiltrati on over 10 GFB fi ber

w0 do@estoNal | ac). The filters were then washedP@i/IBR00200®2663
cold 50mMM Tris HC1 buffer (pH 7.4). The filter mats
were dried and bound radi oactivity retained on filters

b
R BeorR P Tl Ao i g DR G SR fbeed
5BUg fob Gt Ty Sperfi@ntuadséebsefuanty béhhiﬁl@é’d £ 3080 or KO min.

| cul ated. f d d
ThEpHil’ Bieriy Eliecbwé%’%“wsﬁév%iiﬁ e BB AR B UL 80

B S ol Pl o e MRS oy

experi ment. Functl onal Experiments using isolated rat

LR g oy TREEER s r Rt ifFaf ke ROOPED. o
nentbrane Gomy gahates (i S0 250 aathrgtbiay eete invubdied BASO pT¥f £68 buffer

buffer with the foll owi ng conposition (mvl/L) NaCl
(HBRES YomM p¥: 7.6e22-25°@ fordly Gt on-gpetific Nird@@3w dside@rmined in the

PASREGH, Do BS9SRI 386,y

GFéh gbmfdﬂersaWaEaco i'Pe fl@rwask then smashed whthriva dodd S)msrittis HCI

I anbth at 30..C, _wi.th
ofFERRAD 2 s a8 PEpn 18 Pl sl P iers v
coxtnteelr Tmmsngémmedﬁma&dm@Iumg drehohtihearghna fftiigC@ogram

di spl acement transducer. Each tissue was maintained
ugipg & Red Rysraneftvsersal hervehisiod mbafitian qgniterd Kalwas weldulaied from
of aﬁglgg&gg@gfsﬁ%;Rgamng\éﬁef% PR #0hE eagé iobin, Mmacol,
1978, 308094 DS kel 1053 At +HOIK Of wihddeL b tﬁ§btﬁ1c61ﬁfhft16ﬁ6i‘ 3thMS
response was assessed with 1 nol/L of Carbachol

ugpdnis thepritivelayeperim@at3 ti mes. Subsequently a cunul ati ve
concentration response curve to carbachol (10-9 nol/L
to 3 X 10-5 nol/L) was obtained. After several washes,
FoflctidaPBpbi Dbl @sikikolaBAG@2bRddas3 once t he baseline
was achi eved, cumul ative concentrati on response curve
was obtained in presence of NCE (NCE added 20 m n.
MU dHoldo?: t he second CRC). The contractile results were
expres d as % of control E max. ED50 val ues were 5
Aghaly vateeqitapized byiqvgrdasmmﬁurbﬂlmaandr\dgﬁ@ beildar veasrivadated and

regn%’v@@ F@l(ﬁ’%gﬁ(ﬁ 'pfa@}d HPF% (58S %f?eﬁt :ﬁlg nfa ggvgfmgycomposmon
(meHI;bNa@I N37,dE€e 2t Catsl, 1)8) ]Mgﬁflga 10, NaHC03 11.9; NaH,PO4 0.4;
Glucose 5.55 and continuously gassed with 95% O, and 5 % COs,.

The bladder was cut into longitudinal strips (3mm wide and 5-6 mm long) and mounted
in 10 ml organ baths at 30° C, with one end connected to the base of the tissue holder and
the other end connected to a polygraph through a force displacement transducer. Each
tissue was maintained at a constant basal tension of 2 g and allowed to equilibrate for 1
hour during which the PSS was changed every 15 min. At the end of equilibration period
the stabilization of the tissue contractile response was assessed with Ipmol/L of
Carbachol consecutively for 2-3 times. Subsequently a cumulative concentration response

curve to carbachol (10 mol/L to 3 X 107 mol/L) was obtained. After several washes,
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10 dose ratio = ED50 in the presence of
ant agoni st/ ED50 in the absence of antagonist. In vivo
we@z@eni4sent s usi ng anaest heti zed rabbit Met horloT/mBPY021192663
Mal e rabbits were anaesthetized with urethane 1.5g/kg
i ntravenously. Trachea was cannulated to maintain the
OH@J tﬁ@ﬁé’seﬂlge \Qéﬁr éméved: @ﬁﬂﬁl@t{lve C%l&&{l@'&g) ggc cu?vretv\e/ars o%i.?'amed m
des were cannul ate mni stration
Ptﬁsenﬁe hf NCE (DICEhdded 2Uinst anaes tHegecant @R(Iife asur enment of
BP and adm ni stration of carbachol intra-arterially
respectively. 20 Pol yethyl ene tubing was introduced
Tihntcmnﬂrioﬁleb keaditke wetdh expredsed lae %ircgt dohgoRBdniak eBDAD vialiRs were
eck bl adder. The ather end of the catheter was
Hgiaed P% ling } per-Brczs LEHSP9YFUEBh «9&31%1? 58 Brigsphiates were
cpitelaisdibg tHer ORBEUNGEB = Theg P(Aslstedon¥@srafibd bethtadohidy Y@)‘ématlo—
7C) saline. Both the ureters were |igated and
1& oximally to drain the urine com ng fron1k|dneys. 25
A stabilization period of 30-60 was al |l owed for
stabilization of paraneters from surgical procedures.
&% vary response was assessed by neasuring the wei ght

d8de r@id 84%0dh Elfe%r&@ﬁée %(ﬁn?st/E‘f()gQ‘in {hg abs%négb%ﬁgomst

the buccal cavity I nme ter e carba
chal | enge. 30 At the end of stablllzatlon period 2

niracartor |10 s FRARORIR b PRVt  vat i on

were obtained and this response was consi dered as
Mdhddolddubsequent | y, the effect of increasing dose of
NCE (ranging from3 g/kg to 1ng/kg) or vehicle (i.
Mh5e mibbith efedé emeatHedediovith hatth@rg e g Sine%Pdhbiidyl . Tﬁ@heﬁ 2was
é 84/003829 PCT/ 1 B2002/ 002663 The change in
P A e p3frgc of 90%Y; &emes seiaapd &drergl astgrioy,of both

sideaveR édnﬁﬁl‘ateﬂrfbir e laRMistGAT bPlveR¥R! 89QRre ftahd® %or the
val ues for_saljvation and bl adder pressure inhibition

mgasueemest it rpdEnipEaticp apearipghcl ptrasstesiofy wspestivaly.

fitting the values at dose into non-linear regression

P&l EtHﬁene%Mﬂgtv)’eﬁ' iRiréided Rtd GE ‘Bwﬁlﬁ& tpﬁ)élglé r‘ﬂ?égﬁel‘ra and t%ed at the

andar ds 5 conpari son.

nch of #iej h}%ﬂdﬁb rThM@GC ainoff the eddhdsr wesi cegndotd] to\bhen@rass polygraph
t %ﬁﬂﬁaﬁn PWS% %gégﬁgceﬁzalféqoglgdd% wgse }'ﬂelgdt \I)v1\{}|1 Ezv%m? (37°C) saline.
Both the ureters were ligated and cut proximally to drain the urine coming from kidneys.
A stabilization period of 30-60 was allowed for stabilization of parameters from surgical

procedures.

Salivary response was assessed by measuring the weight of a preweighted cotton gauze

kept for 2 minutes in the buccal cavity immediately after the carbachol challenge.

At the end of stabilization period 2 control responses to carbachol (1.5ug/kg intra-arterial)
on bladder pressure and salivation were obtained and this response was considered as
100%. Subsequently, the effect of increasing dose of NCE (ranging from 3 pg/kg to

Img/kg) or vehicle (Z.v., 15 min before carbachol challenge) was examined.

52



53 WD 2004/ 004629 PCT/1B2002/ 002663 |D50 Salivary
response | D50 Bl adder pressure The results of the

WO peoi0o4529 and i n-vivo tests are listed in Tabl BGI/IB2062/M$2663
[11. 5 1n -Vitro tests Table-I1 Receptor Binding
Assay Functional Assay M M3 Selectivity pKB pKi pKi

UG ool STl S ] oo

Iﬁsﬁé’ﬁﬂﬁ@ﬂdcolhl&ol 4V&a@s 9T 14& IBSOSVM@es ©onyabvattbn Nend Elaaden pressure

46 9.25 6, 8.5.
nﬁléﬂw? ekt Cajog e taig QraP&@ﬁB St B2 9 ing GEVAHR He dose
infeOREROUHRE MBresHorbelr®e. Dx4Buténifd afid Tdlterbdinpoardisbibas sidhdards for
6.47 7.49 10.47 7.87 Conmpound No. 11 8.03 8.62 3.89
cgIREsOfconpound No. 12 7.64 8.38 5.49 8.42 Conpound
NO 1364872863721 Conmpound No. 14 5.7 6.72
Conmpound No. 15 .6.59 7.87 19 7.81 Co oung)
Theabladcks splegtivity, & velyationcyan 6tladatrg by ysing fdloging frmula and

ol 16 R e g oo A e iy L 68 73 6.8 7. 1

Conpound No. 21 6.59 7.82 17 7. 5
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Conpound No. 22 7.06 8.23 14.8 7.65 54 WD 2004/ 004629
PCT/ 1 B2002/ 002663 Receptor Bi ndi ng Assay Functi onal
WRs@apodeR9 M3 Sel ectivity pKB pKi pKi M2/ M3 (CRoptB2eR/002663
No. 23 6.23 6.8 3.7 Conpound No. 24 6.56 7.51 8.9 7.54
Conpound No. 25 6.37 7.6 17 7.9 Conmpound No. 26 9.52

9.5 0.95 7.94 Comppund.No. 27 9 65 9.85 1.6 8.27
Conpound No. 28 7. &% 5o 5~ Conpound No. 29 7.91
8.06 11.2 9.15 ConBoTHadREP™$Y % 13 9.46 2 8. 79

Conpound No. 31 9.15 9.75 3.98 8.37 Conpound No. 32
The ZesdtHSE tBSinfvifto akdifpdotestiNeare 1i83d T Bébid. THanbiQI2 3
Compound No. 34 7.22 8.23 8 8.8 Conpound No. 35 7.35
8.46 13 9.21 Conpound No. 36 6.21 7.65 7.8 Conpound
INC-\Atrd- 23 8 Compound No. 38 6.37 7.19 6.6
Mﬁ& 9 7.79 8.36 3.7 Conpound No. 40 9.08
9.36 1.9 Conmpound No. 41 .43 1.25 8.35 Conpound

No. 42 8.63 9.3 4.64 8.4 und No. 43 8.15 8.46
2.02 7.7 Conpound No. 44 8.63 9.16 3.7 7.81 Conpound

No. 45 <6 6.63 npound No. 46 <6 7.17 Conpound No
47 6.15 7.42 CanpourRechjator Binditg Asshy Functional Assay
M, M; Selectivity pKs
pKi pKi M,/M3
Compound No. 1 6.59 7.6 10 8.14
Compound No. 2 6.85 8.25 25 8.7
Compound No. 3 7.02 8.23 16 8.6
Compound No. 4 8.6 9.41 6 8.79
Compound No. 5 8.4 8.91 3 7.4
Compound No. 6 8.46 9.25 6 8.5
Compound No. 7 7.9 8.23 2 7.88
Compound No. 8§ 7.87 8.05 15
Compound No. 9 6.59 7.41 6.6 6.77
Compound No. 10 6.47 7.49 10.47 7.87
Compound No. 11 8.03 8.62 3.89 8.40
Compound No. 12 7.64 8.38 5.49 8.42
Compound No. 13 6.48 7.28 6.3 7.21
Compound No. 14 5.7 6.72 10.5
Compound No. 15 6.59 7.87 19 7.81
Compound No. 16 6.75 7.63 7.6 7.94
Compound No. 17 8.36 9.1 5.5 8.09
Compound No. 18 8.4 9.15 5.6 7.4
Compound No. 19 8.15 8.8 4.5 7.99
Compound No. 20 7.9 8.73 6.8 7.1
Compound No. 21 6.59 7.82 17 7.5
Compound No. 22 7.06 8.23 14.8 7.65
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Compound No. 49 <6 7.16 Conpound No. 50 <6 6.94

Conpound No. 57 8.46 9.34 7.5 55 WD 2004/ 004629
WEMANBERO2/ 002663 Receptor Bi ndi ng Assay FunetT/mBa02/002663

Assay M2 MB Selectivity pKB PKi pKi M2/ M3 Conpound

No. 58 7.82 8.3 7.55 Con'pound No. 60 7.31 8.28 8.38

o oo rvan o el

OerOUﬂCI No— 6177 JO Ot 6
60178 64 Tol t dr odi ACeRPigr Binfigg SRAT. 05 %ﬁ'ﬁ?%%ﬁ
83 9.2 7.34 8.93 My ropi ne\9 9.63@1e&§,1 96 | npKy/ivo
tests Table 11 [Conpounfd | C50 Bliadder 0 Salivary
Fol d Sel ectivity F8 of PKssire ongse Oxybutynin
CX@&Hﬁ)&ﬂlUrNOSQB 6+12Z2523. 6fF0 . HSF0 1. Toltrerodime
26.9+4 35 1+9 1176+0 2. B1 Conpound No. 42 20.13+2
15Campound N 26 1. 3856 Coprpothll No. 438.%3. 8]1+2 857.86+28
1 Lliﬁ IpU ( Ik - A A 2.-, LSTG 10 r"_“_'_ 1 r\nJ_{'\
1, %% f”%ﬁ‘ﬁ%%%%%’”r S3F 1E 84531 62 - 9 45 | Conpotd
36C®ﬁﬁotﬂ1d5®>12€ 4 2937 5| Wiiglse the pp@sent |nvem_943n
h been S bedipterns-—of ilts specific
em ;@ i‘é {t a0 rofi £ 98t i ons and equi val eht'’s
v\rctd,mmnawggnt tpgghose gy iTed Imsthe|art agg are
intended to be included within the scope of the
preeprmd Need? i on. 785 WO 2984/ 0046281.2CT/ | B20029. 002663
e drhhdutfl No. 30 9.13 9.46 2 8.79

Compound No. 31 9.15 9.75 3.98 8.37

Compound No. 32 6.2 7.65 28 7.8

Compound No. 33 7.39 8.4 10.23

Compound No. 34 7.22 8.23 8 8.8

Compound No. 35 7.35 8.46 13 9.21

Compound No. 36 6.21 7.65 7.8

Compound No. 37 7.24 8.23 8

Compound No. 38 6.37 7.19 6.6

Compound No. 39 7.79 8.36 3.7

Compound No. 40 9.08 9.36 1.9

Compound No. 41 8.1 8.23 1.25 8.35

Compound No. 42 8.63 9.3 4.64 8.46

Compound No. 43 8.15 8.46 2.02 7.7

Compound No. 44 8.63 9.16 3.7 7.81

Compound No. 45 <6 6.63

Compound No. 46 <6 7.17

Compound No. 47 6.15 7.42

Compound No. 48 <6 7.14

Compound No. 49 <6 7.16

Compound No. 50 <6 6.94

Compound No. 57 8.46 9.34 7.5
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ring may be unsubstituted or substituted by one to

m h@p Fggfé

ituents independently selected from | ower

C4), |lower perhalo al kyl (Cl-C4), cyano,
hydroxy, nitro, |ower al Qaypearponyl, hal ogen, | ower
al kaxy (C1- Cﬂ\ |l ower peihal o al koxy (Cl-C4),
ufemsand ¢ uf edC afptler [N TGuielivagy kyl Eod $elgetivity - (04) , Fold of
N—+ower—alky+SREHE carbonBfPmeL CI) - 30 Wrep nin
( C2)pnin Wher e 9.6+ 2pr egent s216+£ 0 1; X[memmesents ant.o
OXyUen, suf phur; mrtrggenor no atont——57—WO
BOEPEIA620 PCIFNB2002/ 0026565 Y I epr éd&rt s CHRSCO-31
e S R R . T AT

Compound No., 43 53.81+2 85.06+28 1.94+0 3.34
Compound No. 44 23.25+6 18.62+4 1.09+0 1.88
Compound No, 35 15.84 31.62 - 345
Compound No. 36 398.1 501.2 - 2.17

While the present invention has been described in terms of its specific

embodiments, certain modifications and equivalents will be apparent to those skilled in

the art and are intended to be included within the scope of the present invention.
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g represents 0 to 4; Z represents oxygen, sul phur,

NRI O, wherein RIO represents hydrogen, Cl1.6 alkyl; Q
wo e s (CH2)" wherein n represents 0 to 4PCDIB20RB2663
wherein RS represents 5 H, OH, Cl1-6, alkyl, alkenyl

al koxy or CH2CHRO wherein RO represents H, 01 1,

| oner al kyl (Cl1-C4) or |lower alkoxy (Cl-C4); R6 and R7
VECLAMpendent |y sel ected from COOH, H, CH3, CONHZ2,

NH2, CH2NH2; 10 R4 represents Cl-Cl5 saturated or
lund sompeind davhg hleatriduieywd Fomadbbn groups in which any

1 to 6 hydrogen atons may be substituted with the

group i ndependently selected frogm halogen, aryl al kyl,

aryl al kenyl, heteroaryl al kyl or heteroarylal kenyl

having 1 to Re hetero atons sel ech f group

consi sti ng, t.r@ggn.ﬁyax#ggn_ﬁi sul phur “nat@ps Wi th
option that any 1Jto 3 hydrogen ons ont{re ring in
said arylal kf®, 1% arylal kenyl, hétero aryhal kenyl

group may be substituted with | owdr al kyl { e C4),

| ower perhal o al kyl (ClpeRMUEXaAN0, hydroxyl, nitro,

| ower  al koxycar bonyl, hal ogen, |ower al koxy (Cl-C4),

| RS ity ebetasaticaly, acespiablp) salisn Phmareuticelly Aesapisble solvates,
Nés%‘f‘@r eRhri%inkfs]- Cﬂ%ast@f@oﬂlgrs N- hoygdes al k%(h rodrugs,
(Cl'-C43) am no carbonyl. 20 2. The conpoun aCC%)I‘dI ngpto

c| mptabolitésaxbieregn t he structure of Formula Il (Fornula |
when R6 and R7 = H) and its pharnmaceutically

acceptabl e salts, pharnmaceutically acceptable

s oAvmpeseniest @ykor hatervayhens havidngabf dw@mmuom,s selected from the

N- oxi des rodru abo
S0 SR OB soRl el e g P R rines
Fomaplba dnsubdbtukéd B s%sﬁWtéd - ofie ZtoQhieeR4ubstitudfts RAddpehdently

oS T Y PR GDr s RORRAET AL onicgaio, Brdfbsy, nito,

whigivei ﬂkWy' @kﬁ?ﬁ%ﬁaﬂ/ﬁb@ﬁ&o aum;ﬂ(c >C49,s%ﬂa%?2s,ﬁﬁi@m @higdo,Y N-fower
an ITS

ph%]FX}ZGEGt)laE%TI‘q 9r Hd%@ﬁﬁ%‘@ﬂ@ éjdb @@m" GHBPHEceuti cal |y

accept abl e

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

halogen (e.g. fluorine, chlorine, bromine and iodine),

R, represents alkyl, C3-C, cycloalkyl ring, a C;-C; cyclo alkenyl ring, an aryl or a
heteroaryl ring having 1 to 2 hetero atoms selected from a group consisting of oxygen,
sulphur and nitrogen atoms; the aryl or a heteroaryl ring may be unsubstituted or
substituted by one to three substituents independently selected from lower alkyl (C;-
Cy), lower perhalo alkyl (C:i-Ci), cyano, hydroxy, nitro, lower alkoxycarbonyl,
halogen, lower alkoxy (Ci-Cs), lower perhalo alkoxy (Ci-Cs), unsubstituted amino,
N-lower alkylamino (C1-Cs), N-lower alkylamino carbonyl (C1-Ca);

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

X represents an oxygen, sulphur, nitrogen or no atom;
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58 WD 2004/ 004629 PCT/1B2002/ 002663 sol vates, esters,
enantioners, diastereoners, N oxides, polynorphs,

weemdoougs9 netabolites, wherein Ar, Rl, R2, ZPCTAE206R/002663

R4 are as defined for Forrulal. H Rg 5 Ar GZ-Q11
t NRA R2 OF FORMJULA -I11 10 4. The conpound

di |
a{f F’F‘_ﬁglr Pm %g)rhél‘eﬂla%@ﬂggr % 3%213'81{0\%%& W Iﬁetﬁil 06 %é@h Sherein
no aqm@ﬁdswm’ﬁ (CH2)q wher e g= O R6 = H’ = H and
e o B AL RSB L

enAN tréREseits (Cldi)@%efeﬁp feépSeseits 0Xd ¢16:>$ C]HRI; wﬁaremhsg,represents
prodr.u nmet abol jtes, wherein Ar Q and AH:&)I‘?

as d&% 8He€1 - Pk agnyl alkoxy grdHCHRe W.hgre}n %ﬁearesews
Ar ) Towde ST NG 1odvEr eh_‘lkoxy%@l Egrmula IV 5. The

compound accor di ng to claim 1 having the structure of
Formula V (Formula-1 wherein Wis (CH2)p where p =

g oAl o, B

pharmaceutically acceptable salts, esters,

n Spr. ' . t . : . .
PRI 2 G55 oPGHINER B IR R opgy v
Foammnll ta 61hydengen stonspnastendubstituttdwih thd grohp Ddepebdently selected
_Zf_r%4'_| Nilﬁ<4 Oq-l(S(?Fi .

o halogen, arylalkyl, arylalkenyl, heteroarylalkyl or heteroarylalkenyl having 1 to

2 hetero atoms selected from a group consisting of nitrogen, oxygen and sulphur
atoms with option that any 1 to 3 hydrogen atoms on the ring in said arylalkyl,
arylalkenyl, hetero arylalkenyl group may be substituted with lower alkyl(C;-Cy),
lower perhalo alkyl (C;-C,), cyano, hydroxyl, nitro, lower alkoxycarbonyl, halogen,
lower alkoxy (C;-Cy), lower perhaloalkoxy (Ci-C.), unsubstituted amino, N-lower
alkyl(C;-C4) amino, N-lower alkyl (C;-Cs)amino carbonyl.

2. The compound according to claim 1 having the structure of Formula II (Formula I

when R¢ and R; = H) and its pharmaceutically acceptable salts, pharmaceutically
acceptable solvates, esters, enantiomers, diastereomers, N-oxides, polymorphs,
prodrugs, metabolites, wherein Ar, R;, Ry, W, X, Y, Z, Q and R4 are as defined for

Formula L.

EURY Bt

o

R ————
Ar“—-W-—C—X—Y—Z—Q—< N—R4
& | 4

2

e

FORMULA -1I
3. The compound according to claim 1 having the structure of Formula III (Formula I
wherein W is (CHa)p where p = 0, X is no atom and Y is (CHz)q where q=0, Rs = H,
Ry = H) and R; its pharmaceutically acceptable salts, pharmaceutically acceptable
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A conpound sel ected formthe group consisting of: (1

W@ 2®a/ 0629 N- [ 3- benzyl =3- azabi cycl o[ 3. 1. 0] hexy| PGF/{B20027102663

met hyl ) -yl ] - 2- hydr oxy- 2, 2- diphenyl
acet am de. ( Compound No. 1

ITE%ﬁ,y Fe?,? yeF e[:sz - E%gﬁ%r&?/rg’z %aggl(‘:eéxﬂ%lgg [el)’e: C%IC%L,B ﬁj)éry}'lﬁo%h(s,a rgrg(ﬁ’ugs,
acettalitks, WitoaipAAmBl,, e, Z,2) ar(dIR, are as defined for Formula I.

a, 5a, 6a) - N-[ 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hexyl - 6- (am no
nmet hyl ) -yl ] - 2- hydr oxy- 2- cyclopantyl 2- phenyl

acet am de. (Cbnpounﬁghb 3) (1

a, ba, 6a) - [ 3- benzyl azabi cycl hexyl - 6- (et hyl)
-yI] 2- hydr oxy-& 2= a‘r’lﬁh%ﬂﬂ“‘ r(‘Cd%pound No. 4)
(Ia 5a, 6a) - [ 3- benzyf 3 azab|cycyo[3 1. 0] hexyl - 6- ( et hy
)-yl]-2-hydroxy-2- cycl ohexyl phenyl

acet at e. (Conpound No. ForRMIULA

a, ba, 6a) - [ 3- benzyl - 3- azab|cyclo[3 1. 0] hexyl - 6- (et hyl)
-yl ]-2-hydroxy-2- cycl opentyl -2-phenyl

a . .

2, B eRp AT e i et s el Ty o
akam]@jh v ﬁsS(CI—Izaﬁ Whory k)~=60 X5 no atom and Y is (CHz)q where g=0, Rg = H,
a c e7t a e &L d ox&/ h%%r(faltcgu Fc)a(LHy éc%élpcglﬁg ¥:!L1ts, pharmaceutically

a, e&aepfﬁﬁ)e [sﬁlv(a%s( %stBrsdl dnyietiontees) zdikisisradm&rs,y IN-e4illss, ) pobynaciphs,

ablc 0

( n}g? n{ﬁajbo%te%‘y@&e@@g& %%l%g&ﬁwe as (Eﬁf]élﬁ% for Formula I, and r

aclgn@dm (Conpound No. 8) (1 a,5

a,6a)-N[3-(2-(2, 3- dlhydrobenzoﬁuran 5-yl)ethyl)-3-aza

bi cycl o[ 3. 1. 0] hexyR; 6-

(am nonet hyl ) -y 2- h drox&-z- ML*é phenyl
an-5-yl)ethyl)-3-

3.1.0
tate.

B

cl ohe

acet am de. (Co und
a, 5a, 6a)-N-[ 3-(2- (2,
azabi cycl o[ 3. 1. O]nﬂhﬁ

(am nonet hyl ) -yl ] -2- hydr oxy- 2- cyclopentyl 2- phenyl
acet ani de. (Conpound No. F@ymulgiV

550 Oy ol o TBAEN' AL QX RAERN Lk ¥ @68

i cyclo
( m&hdn@ah W (Ciyhwhierepy= @ Cisaloapambnd Y3s (Fié)y Whaeet-atRs = H,

B B et byt dhdtreRypheRirelhy e B ehamspupelhycceptabe

[ Ssalls, @thue xatlanthomer§ N-oxides, prodrugs or metabohtes wherein Ry , Z and Q are

(8 e g gy g 16 5

5a,6a)-N-[3-(2-(3, 4- nethylened|oxyphenyl)ethyl)-s-azab
i cycl o[ 3. 1. 0] hexyl -

(am nonet hyl ) -yl ] - -hydroxy 2- cyc opent yl - 2- phenyl
acet am de. ( Comp
a, 5a, 6a)- N
abi cycl o 3. 1}

aedlhydroben

Formula V
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W@ 1@40a468R) - N- [ 3- (4- net hyl -

(am nonet hyl ) -yl ] - 2- hydr oxy- 2- cycl ohexyl - 2- phenyl
acet am de. (Conpound No. 14) 30
3- pent enyl ) - 3- azabi PYDIRP®/D2663
. 0] hexyl - 6- (am nonet hyl ) -
yl]-2-hydroxy-2-cycl ohexyl - 2- phenyl
acet am de. (Conpound No. 15) (1
6a, A aorBpguniisgiBetéd fompttieydro®- quesistengydf) - 3- azabi cycl 0[ 3. 1.0
] hexyl - 6- (am nonet hyl ) - yl]
- A1 hypdstonyN-P3-berzl Bpenbieela3{kiihedyl-a¢ahmninibyl) Jarpainog -
N@2,2-dipheryl acetamide.(Compound No. 1)

[§ e 2 i 1.5 SEA0LENE] Q-2 hydroxy-2-
ﬁ%ﬁga&?% é&hﬂl}d‘?‘é%?%ﬁ %ﬁg@%wdlﬁé;t)ate (Con‘pomj,nd I\}I:) g

17(loc (5&,600)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6- -(aminomethyl)-yl]-2-hydroxy-2-
g@)tylmﬁm m%ﬁmhdeitc&ﬁm@am 3)3 az abi cyclo[3.1.0]h

ex dr oxy- 2- ?entxl 2- phenyl
C(i@cé a&@ncyﬂgi ]( Q_]hexyl 6 methy) -yl]-2-hydroxy-2,2-
a CB@GB&I)%F@E(@O%@WII\B’(FI I) 3-azabi cycl o[ 3. 1. 0] hexyl - 6

y!
(('i‘r&ts %‘5)))8 &ﬁl@%ﬁ%@&% Io u§ %W@Aeﬁwﬁggﬁ G0%oxy-2-
58(,1 Gé)if;qoﬁ @ beméﬁyilzmctyylo]& BOheabhioeprthyl)-yl]-2-hydroxy-2-
[ 3:y¢loﬁ¢rhﬁ>@bheﬁiy( mﬁa’rcy([?))qundﬂm 9)JIr oxy 2

ST e

hy(@eBsy603- [35(@4(2;mgyhroaerahams-gpahﬁmdeabu@emmnumdxm
2]()ne’&1y()|-yl] -2- hydroxy—2 cyclopentyl 2-phenyl acetate.(Compound No. 8)

a(ﬁ;é& Ieth I - 3- azabl@%ﬁ@ﬁ 3. 1%@0] hexyl 6.
ac’(éqngwgl )d}](ﬁ%-@a Y8 cycégl}exyll pheny acetamide. Compound No 9)
a (&5 éaéoc)l}hi ﬁ%@-&ﬂw obRAG N BLAJethyd)- RhAS Y B: I Hh&F-6-
acet 10 de % Y- cyﬁo n%’l—@%@ﬂ(}h acetamide.(Compound No. 10)
2 (8,565 ?E yl@e@zmh pOEY - azehinsslals | exih

n dmeﬁyﬂ))yllrl’lihyémhy@rcwlypeziyl 2a>h993dla9¢i@tﬁ yCormpqyné gl 11)

ﬁzg‘ gﬁ&%@ﬁ% }h}gﬁ%%‘ &yaﬁ?igpen B ﬁ“fé)]&ﬁyl 6

adét 2o N—Q}@a@mnheﬂldyleneﬁﬁjxypﬂcnal)etﬁyms a6a‘tﬂx)yclo|[3 BOheRyl-6-
r(emlhyohwﬂ}y@uylbmamﬁy-Qayﬂbpenw-n@h[anﬁ adetﬂilide.(Compound No. 13)

lgfxg ( %ﬁ%@ K%thyl% d1 dr ox¥l)ezth§1¥§ aza ?3% o_[gi Bf%ex% 6-
%1@311’@3) HRERYY-25Y eheéx&%h%lya%caﬁfre%ﬁcafr@%nddmé4>
x_\,(hafsa(ammyj 4 m%ﬁly123—péiﬂfﬂl‘3’9>3}‘azab16y&d)[g Rehekt-E-(RhemMéthyl)-

q&}%&mb@ bJIBE’exMJZ m o%ndol]\Io 15)

aza | c (am
ndﬂr%t5 {5 omy Y st %ﬁxﬁz 3 1lbahofaminomay)
Hﬂ% 1}&/; ecyrlp b@%d %gl sgwﬂy (Gamypoup qu\%
a (5& 5@%‘)% I3xRen7¥ pedefApRhep i obS. LofbRe )Sydneﬁy()%ﬁ']] A0
ir -Mdyk1diexyl-2-phenyl acetate.(Compound No. 17)

(1oc,50L,6OL) -[3-(4-methyl-3-pentenyl)-3-azabicyclo[3.1.0Thexyl-6-(methyl)-y1]-2-
hydroxy-2-cyclopentyl-2-phenyl acetate.(Compound No. 18)
(Lot,50,600)-[3-(1-phenylethyl)-3-azabicyclo[3.1.0]Thexyl-6-(methyl)-y1]-2-hydroxy-2-
cyclopentyl-2-phenyl acetate.(Compound No. 19)
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20 hydroxy-2-cycl opentyl - 2- phenyl acetam de. (Conpound
No. 29) (2R) (+)-(1

W@ 2®a/ 0646329 - [ 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hexyl - BeT/m20épyi02663

)-yl]-2-hydroxy-2- cycl ohexyl -2-phenyl acetate.
(Con'pound No 30) (2R) (+)-(I

i) y% ég Peﬂefy o bﬁ.%{ix %%W By R Ady-2-
R :

a (5a sﬁas)or)ms [B(m@mﬂyabthﬁ)ambmwm B B}tﬂexﬂ}dﬁ@nﬁhorﬁeﬂﬂ}&mdﬂl@-

rmiyhjsdx}r Wd}kbﬁcxﬂy%%&' acetayidb. C(Etﬁﬁ}ioﬁhd B}ophé) nyl

}%%@éﬁ?{%?%@ﬁ%%ﬂ abgy aaz%wésfchtaﬁ ft?f‘)ﬁ'e@z?ﬁ%"%ﬂ@ﬂhiﬂﬂ)z
LOXYry e 9‘“21 I&F’E}’ @
a(‘(@& 65&%0&) Qéiﬂﬁ Mabx%%)lo[gil O]hexyl 6- (1 ammoethyl) -ylJ-2-hydroxy-
dﬁﬁ ) a Q@@() JumeRPiycl of 3. hexyl'-6- (am no
math I}}_ drox - 30c cl ope ntyI 2- phenyl
adé@cémﬁgé -[3 bf)nzrlﬁmabwcl@[éllt )30 hﬂmmethylaiy}]-Z-hydroxy -2-
( z&b;lobax)yl—Z(plhenyl acetamide.(Compound No. 24)
J— cng %Zé/éaﬁéy 5[%@ PIS ’\31 %m%gt% ?iji]ﬁf-ﬂm{&-.’l-
aé&tﬂgﬁ‘n he%yl tg‘% glfl]g sal n’poﬁngn%o. 35)
( ARY; 5(1-6)1) [3-!(3 methy1-2 butenyl) 3- azablcyclo[3 1.0}hexyl-6-(methyl)-yl]-2-
a lﬁ@yoxﬁa}eykslohaxyﬂ)emhyﬂﬂ %mamcﬁm]ﬁ:ﬂ Bol126)] hexy: -6-(amn
| - 2- phe
g%ﬁ bRERIEE S @Ei %‘j%oﬂ?% Fd2
Oéé{ H nzz en@ 245115 % exylegéjl(am -510

ms{myh)) 1lod 5026 WL DBz 2t 3-Gebl bl'éESYi O]%eﬁllt@rmln thyl)-yl]-2-
Qeo c(oﬁ@iﬂp- %yg@eetaﬁ%ﬁl dolm pound No. 28) HomEnE
aza |cyc 0

he
IR R A AR Al U
ks b S

3-¢R ) t(ml%a%a &)ﬁ%a&%?abmc(}]ﬂ%@( (8]:1.%8@'{11] fﬁ;&ﬁ‘&ly -2-
P.

D CTEib, éé‘l )z(pégn Olflf’?% SO 2004/ 004629

PQR) @2@025@;@29}633%11@5]1&3 &gb@ac)lg]]} 10]he&yt6-(methyl)-yl]-2-hydroxy-2-
newtﬂyp@mdeﬁ phc;lplraeﬂytbl(ﬁorepdmﬂm ababi cycl o[ 3. 1. O] hexyl -

) )t r@ y? C 0[9 Q%ﬂleyiyl 62 ( 1norXethy1) -yl]-2-
ﬁ%%r;?t} [ 4%%%;’1@? L%I%WB?]WW% é%)hyl ) - 3- azabi

C)(QS)@([ B(1d, 3N, &E)XBZlbeﬁz-yl 3-azabicyclo[3.1.0Thexyl-6-(methyl)-yl]-2-hydroxy-2-
( m@tlbyén}tylw ﬂheﬂyll”aydﬁte(«yorﬁpmmd I,Nzopm)t yl - 2 phenyl acet at e.

L- - 1 e 5 salt
ateitS N et GRS Gty >
i é‘%ﬁ\g Y.?)gléam’&F (31 %t}g[é“f ta(lcé%n%’(’m) N%tr3l4s at e}i‘i@ﬂn§y

sqiz )(4() N3 -b 42 14&:% 1) 1.0Thexyl-6- thyl)-yl]-2-
[m%sz{? roﬁéamsg,n @etalm@& SV 1P BRI (ammm;xmfacry e

dr ox cycl ohex acetate L(+) rate

y )r%— 3 bf@)zyl 3 azablcyclo[B 1. O]hexyl 6 (aminomethyl)-yl]-2-
hydroxy 2- cyclopentyl 2-phenyl acetamide. L-( + )-tartrate salt (Compound No. 36)
(1a,50,60)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6- (ammomethyl)-yl] -2-hydroxy-2-
cyclobutyl-2-phenyl acetamide.(Compound No. 37)
(Ia,501,6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-y1]-2-hydroxy-2-
cyclopropyl-2-phenyl acetamide.(Compound No. 38)
(1a,50,60)-N-[ 3-(3-methyl-2-butenyl)-3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-
yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetamide.(Compound No. 39)
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10

(1a, 5a, 6a) - [ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hexyl - 6- ( net hy
cycl opentyl - 2- phenyl acetBCBIB2002/002663
L(+)-tartrate salt. (Conpound No. 44) (1

a, 5a, 6a)-N-[ 3-(3- pyr| dyI met hyl ) - 3-azabi cycl o[ 3. 1. 0] hex

t
hy@"e M%%égxy% C;loiloﬁg%) IPyle)llll;g‘letacétateaz(z% Of%i}?%exﬂ&

a, Ga,Beo)NB{(33, %@Wyﬂ@yﬂlﬂfmyﬂlﬁl)eﬁryﬂmabﬂt?élﬁ[[ﬁ Jih&dyhex
y| @ret(y@nylhosimddoy - )Z-Gyblbpéhtyl Lophenyl acetate. L-(+)-tartrate
hyditg@ympoed Noohpxyl - 2- phenyl acet am de (Conpound

31 1 exyl 1 0
yﬁ’%heg?%aoﬁ@ %@@23 ok Ar g @iy Pdy sy Ghex

hydeagsy603: RVishaNeXathbiddls|8 N &GES- ATk TRAVAG.-
'\boyél%hei 2%@1 ﬁceta@@l d?f{l%a alp9 J @HE;;% % : R
-azabi c cI 0 exy (am o

hy(dp%y00- [é;bémbma,bnemlo bﬁ fhiox d ceeethiybley1 |- Zidamh@wrd
Noygipenpyl-2-phenyl acetate L(+)- tartrate salt (Compound No. 44)

a, é@ a@oc’)% 3(- ﬂ¥ g:(l% 1b1| C nometgllyB -2-
T S

a (5a,,saaﬁ)%)m -[Bidymethyi - thapicyeld EBalz(ﬁhe)@l%l(Qhﬁloﬁle@ﬂyD%lX] 2-
y IhyBrokmiii-cyolvbedy-2jphyyl aetarhidel (Cotypoind@Ndidgheny |

ac( OS cycl ome -
A e oo

ae&amadm( Gnfednyl) (L azabicyclo[3.1.0Thexyl-6- h .

s{5atass Obiot Mehf@f%mﬁ%p%é@?zm STty hey?

h &%é% OcifN: cPBapyefyinetinl) icydeldt ldihexel-6-CGompomathyl)-yl]-2-
Yé@yf@ﬁ @?@a?fy@ %q(@WWN@%net hyl §5 3

B

a (%56@3@ N [332(p3ridhdriethiyl)B- rabiepsld [B-13 ] bexah 6-Cyminofmathl)-9]]-2-

h énygmowr-’l@adrphwmwwn)de (Compound 51)

( ﬁ% g y( 25 Clmoﬁglﬁty zllzaglcggcqg[gyll O]I? L& r{lammomethyl) -y1]-2-
gg? “RE %enl;ggf RGP Emidg |((89<t§}?)‘??3ﬁ§/\{°)5r%t hyl - 3- azabi

C)(hk 60L,[6&) -N- [G}(B@W_Mﬂylﬁtethyl) 3-azabicyclo[3.1.0]hexyl-6-(aminomethyl)-yl]-2-

( mmmtdywbﬁenwm ﬁreﬂyldtbawrda(@mi)@m Moyd3) 2- phenyl

aif SI; %hyi ?@g \etabis b prigoei

Pty152"§ erlyl acetamide ompoun
g @gl g@%ﬁa&)ﬁ Ny 3)(3,)41ri|16t12 1&%@{ Ry Sheth AL NMbicFs10RA Whexyl-6-
a,QSa1 6a) }Iﬁgﬁ? net hyI Sy ° enrtltg:,ln2 Iphengl Ezlacfgaglll%%/(g 0o pomid 18? ﬁs)
t[RyB Fngqthyigned] metbycﬂ—@h@xwlotz 9Hkexyl-6-
&%ma?l@etbrl}y [2ahydraye-evs qh@lodﬁﬂdmnﬂ agatymide (Compound 56)
a(@a @f&)é @é%? RS e naEE QAR A £5 ML a3 AZ2D
TI%A hlﬁ A 2ostats TGy lattals sal(Gammound 270 at e
51'99 » St 01 E3a¢2e(3saheetbmwpmmlen;t]@et@ap%blcycm[3 1.0Thexyl-6-

methyl)-yl]-2-hydroxy-2-cyclohexyl-2-phenyl acetate. L(+) tartrate salt(Compound
58)
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WD 2004/ 004629 PCT/ | B2002/ 002663 (1 a,
5a, 6(x)-[3-(1-phenyl et hyl)-3-azabi cycl o[ 3. 1. 0] hexyl -
W@ pwttlogder9 yl ] - 2- hydroxy-2-, cycl opentyl - 2- phreyiB2002/002663
acetate. L(+) tartrate salt(Conpound 59)
(1(x 5a 6a) N—[3 benzyl - 3- azabicyclo

"8e i@h@n @e@ <+‘”3‘%ar{ra ilggf ﬁﬁf%g PR g ydroy-2-

( 1((1&,36@6063\) I M3y azipicydleo . &l0l-asx31-6-(aminomethyl)-yl]-2-hydroxy-
[ 32-tydidpehigkP-phényl asetandae higtodhlytide-sak (Fethsand No. 60)
2-cycl opentyl - 2- phenyl acetamide . L(-) malic acid

salit, geﬂi'?l—ﬁ% @ﬂa)olcyclo [3.1.0]- hexyl 6-(aminomethyl)-yl]-2-hydroxy-
( 11—25yc§<§})e p—Z ¢o31 henavlie :i(a)zrﬁ&lic%ﬁ sQlt (Compound No. 61)
.1.0]- hexy - 6- (an1nonethy|) ]-2- hy roxy 10
Xc%loc % - -Q ) 1c 15 ﬂ”og (5%8m§ {)—y& 2-hydroxy-
cﬁﬁ -2 acet
conp n apeu |ca e anDun of a

0 und m 1,
7 oodthe aceﬁwdlem RSB PRy *i%r@%%ug%l pRcfigivp apgunt o a
ex«mrrmoeﬂrt 8s déﬂldaldl mecrlﬁlﬁl 1153, 8. 4 A5 retchagether withegHaRatkutically
ggﬂ% axi s an @Pa or a human suffering from
ac?p %mﬁ?58¥§3?ﬁ§Pr UPfe respiratory, urinary and
gastr0|ntest|nal systens, wherein the disease or

i sorder |s medi at ed t hrough nuscarinic receptors,

ogrp'P‘? tedyfor tigglireR} S% BYOPRYETD oF 41 i pRIe IR Firing from a
t hasapest algcﬁhéryofqﬁé ?é%,f)ﬂréfgryaﬂi%‘rhﬁ‘§ a&i Qstml?ngesﬁmg\%{&gs wherein
having the structure of Fornula ﬁ
| |the x%smsa O Ndigader szf@dﬁtedR@ml% FYBGRLiniE Fecgptofst szompnsmg
P IRRTRGEI SR AGRARGAR 05 A frSrupABIRACANHVE Ahlotint of a
accept abl € sol vates, esters, enant
di%m@@n@bhﬁmsg&mﬁwwmdesfF@Dhthrphs prodrugs or
nmetabolites, wherein: 30 Ar represents an aryl or a
heteroaryl ring having 1-2 heteroHatons sergcted from
t he group co&slstlng of oxygen s@lphur anyd nitrogen

atons, the a yI or heteroaryl s may b
unsubst |t t-er?edQ one to thredt—Rs
substituents |nde ndently sel ect ower al kyl

(C1-A4), Iome perhal o al kyl (Cl- EA) cyan,&yydroxy,
nitro,

OO

Formula I

or its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,
enantiomers, diastereomers, N-oxides, polymorphs, prodrugs or metabolites, wherein: |
Ar represents an aryl or a heteroaryl ring having 1-2 hetero atoms selected from the
group consisting of oxygen, sulphur and nitrogen atoms, the aryl or heteroaryl rings
may be unsubstituted or substituted by one to three substituents independently
selected from lower alkyl (C;-Cy), lower perhalo alkyl (C;i-Cs,), cyano, hydroxy, nitro,
lower alkoxy (C;-Cas), lower perhalo alkoxy (C;-Cy4), unsubstituted amino, N-lower
alkyl (C;-C4) amino or N-lower alkyl (C;-C,) amino carbonyl;
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| ower al koxy (Cl-C4), |ower perhalo al koxy (Cl-C4),
unsubstituted am no, N-lower 35 alkyl (Cl-C4) am no

w@eooobwer al kyl (CLl-C4) anmino carbonyl; 63 V¥LT/1B2002/002663

2004/ 004629 PCT/1B2002/ 002663 Rl represents a
hydr ogen, hydroxy, hydroxy nethyl am no, al koxy ,

b uor i chl orj ne
o S vt B3R5 oSy Aol TR, pfflol B8y carvamoyt o
cybdlegeh ksyg. fhiorigs, chloGBe, Gontiye dral iadikenyl ring, an aryl

or a 5 heteroaryl ring having 1 to 2 hetero atons
sel ected froma group consisting of oxygen, sul phur

ang; reptesayeikall QFE,; dyblealRylyingdt @-hetRIOAKMy] HinBJadBY1 or a
be, unsubstituted or ~substituted by one to three

subFPayidieday igd de Adetst %FOI%%%eEeteéérm HEOPD GRISISHRK 9 oxygen,
( Gulphted dnd hitMREn aﬁﬁfsh #HeOardl v hét@om@ff)nﬂﬁq}{ﬁnge unsubstituted or

h droxy, nitro, |ower_ alkoxycarbonyl omer
al w@&&tu eEby oag to qh&ﬁéﬂb%wnﬁmeamds&@y ﬁe@ptagagom lower alkyl (C;-
ungpyb
N B T ST R CaRb o s, B B ycarbony1,
(dmggsn lwwerr@ K @pf(été»e trtvesr @elﬁl@lo_bmoxyr(épﬂe)s @ngubstinted amino,
esents
& YR R E e, KRR B85 D8 bRy or
(CHQ)q wherein 15 q represents 0 to 4; Z represents
OX. 0 represents
hy‘ﬁ?gegléeﬁ?nq parv:k:'lerlepr@r‘?sg 8§%§t s (CH2)" wherein n
r er mpmsdzms h ¢xygdn, solphmEHREogARE 8b ol r epr esents H,
al.ken al koxy .or CH2CHR9 wher ei n
OHEr iR Jﬁﬁ&dlp HeE R TEPRSAIS M gogs SRR &’%916111
(G - @ﬁ%ms&ﬁs&ﬁ)ﬁnd R7 are indepedently selected from

CE%N CH3, CONH2, NH2, CH2NH2: R4 represents Cl-C15
FeRFCSAESD PXYETE o HRhEE. iR i WhHiein Reo Iﬁl}r@fﬁe@@dbfé@@e@ Coapyl;

nQ Wah#Bont AL, \tveer@mhlyfébfegﬁ& POTEr ﬁ@fd ei)i&&ﬁ!s H,
mnth t he group i ndependently sel ette om ogen,
ar yl @k ¢i-¢. abyls alkerd pikoxy h@@%ﬁ&%sywhbﬂcw Rogepresents H OH , lower

het egRar h@ &owk: e gi0 25 2 hetero atons

o)
selecteé fron1a group&@%n5|st|ng of nitrogen, oxygen
and sulphur atons with option that any 1 to 3

S e TRk eyl GORRL B Bk, CONKl: o, craven

ary gro
S letstt%prbaﬁtl’sd'ilvﬁl 1s Batucsbeslr orainkaylhréﬂ@i alighatic hb/dl‘dé&[rb(ﬁiﬁ £08ps0in which

al k %g gﬁ) cyano ﬁydr nitro,
alalg %xar ﬁfén aiﬁ c su\?sg&g?d \g}tlp( W?lﬁln@gﬂendqngmé?lected
pGi‘dﬁahaiﬁdﬁp%ryla(l@l,-a%hﬂceﬂy[lﬂiéféﬁdabtlﬂkﬁcbrQiﬁief&ryl&ﬂ{ér@l’\ﬁéfvmg 1 to
3 al k (9 am no, N-lower alkyl (G -C4) "am no
]6 em}' oms se ected from a group consisting of nitrogen, oxygen and sulphur
atoms with option that any 1 to 3 hydrogen atoms on the ring in said arylalkyl,
arylalkenyl, hetero arylalkenyl group may be substituted with lower alkyl(C;-Cy),
lower perhalo alkyl (C;-Cy), cyano, hydroxyl, nitro, lower alkoxycarbonyl, halogen,
lower alkoxy (C;-Cy), lower perhaloalkoxy (Ci-Cs), unsubstituted amino, N-lower

“alkyl (C;-Cs) amino, N-lower alkyl (C;-C,) amino carbonyl.

. 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
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9. The nethod according to claim8 for treatnment or
prophyl axis of an animal or a human suffering froma
waele@emsw29r di sorder of the respiratory, uri naP@I/EBa02/002663
gastroi ntestinal systens, wherein the di sease or
disorder i s nediated through 64 WD 2004/ 004629
m{lér?l g ?fc%%ﬁ?r@B coﬁgﬁ? ﬁ% J&llm(im LTeha tgr §alngIHH‘lri nguman, a
t hiberapetitallya¢ffortied fracdrit \wé aarmnmntncbhavmg:&npﬂuﬂdrelﬁvﬁqmula I

the structur of For all.(Formula | R6 a R7

_ @ﬁmmfl% sf p E‘u gf' 1y g&, t %Trglag%ll\{\{ggg accep?a%le salts,

p f}&faﬂ‘ﬂabeuﬁdaﬂjﬂabgepwblbe@hatﬁs eem!; V@hﬁﬁomc@ﬁtcﬁiﬁcreomers, N-oxides,

enant i o di astere rs, ‘N-oxides, 5 pol rphs,

o a3 TR E TP AR . Re, Wit A2 & dnfl Ry are
Z, 2sQe il IPAFatila @S defined for Formula I. H IRq

Ar-{-WII -X-Y-Z-QNR4 10 RZ Forrmula Il 10. The

met hod according to claim8 for tregtnent or
prophylaxis of an animal or a humald suffering froma

di sease or disqQrder of the respirat Wand
15 gastroi nhe —Sy-xtews.z-wWh t he dise RQI

di sorder is medj atedl through nusca tors,

conpri si ng admiai st i ng to said anl :mal or human, a

t herapeutically effective anount of Ha conpound haV| ng

the structure of Forrmula Il [Formula | wherein Wis
(CH2) p where p = 0, X isFapmaladh and Y is (CH2)q where
19=Fhe RBthza 'ﬁccd‘?ﬁlng‘ thile120% erStreQHﬁ’Jn%? 8}%53 gﬁk syof an animal or a
acceptabl e salts, pharnmaceutically 2 ept abl

s diuane suffasioee from endisedsoner disotieasefeihso m@psatory, urinary and

N- QX . nol h r r tes. .
A SRy L e
Fonwaghianit . recéptor®, cAmpHsiqy 1ddnlihiR4ringRX00sdd fumaliloa hirhan, a
11the %ﬁ%tlcnﬁfgfh ecll \(}ecgrﬁgdn@ gf g%or?llgc%n k%v{n%rthet: rst%ﬂu.r thormula m
prophyl-axi an’ ani ma

[Formula I wherein W is (CHz)p where p = 0, X is no atom and Y is (CHy)q where

q=0, R¢ = H, Ry = H] and its pharmaceutically acceptable salts, pharmaceutically
acceptable solvates, esters, enantiomers, diastereomers, N-oxides, polymorphs,

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

H
Ar—l—c——Z—QI T

A

Formula III

11. 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 the said animal or human, a
therapeutically effective amount of a compound having the structure of Formula IV
(Formula I wherein W is (CHy)p where p=0, X is no atom and Y is (CH,)q where

—4he
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human suffering froma di sease or disorder of the
respiratory, urinary and 30 gastrointestinal systens,

wob@red4s29 he di sease or disorder is nedi ated tPCDIRP02/002663

muscarini c receptors, conprising admnistering to the
said animal or human, a therapeutically effective

of havi t\h f
P R PR R RAES: AW 7O (CRe MRk SR el ot
atgmmandutically acCiiPpty swirenss, esteth,rendtionfard 0RdtdE 29 N-oxides,
PCT/ 1 B2002/ 002663 =0 ..R6 = H. R7 = d = d
(R N PR 2F P R it By B 2 B0 6 e ds et for

phEesrmakdysddc alsl todccept abl e sol vates, esters,
enanti omers, diastereoners, N-oxides, polynorphs,

prodrugs or netaboli Res. wherein Ar Z, Qand R4
are as defined for ormula I, a l1tod4. H 5 =
RL A | -Z-Q~" Ar T FHQE To412. The

nmet hod according to ¢lgym8 for ti
prophyl axis of an a rI or a huﬁan suffering froma
di sease or disorder the respiratory, urinary and
gastroi ntestinal systensFouhdadVn t he di sease or

di sorder is nediated through nuscarinic receptors,

16 OTYRY neihBd RCFHRL S @EIAR 8 SAtherR %ph?faxﬁ% aimPor a
therapeutically effective anmount of a conpound having

t Hampnr geffaing SonrFgr dispage \or (dlorden| of- thewpespisatearyyyyrgnary and
( 20, el apd ook G
0 RO o) e, B AR ot (ot Bifouen
phewsghiinic| tesepbiar rramptsing addnyinissrieg clepszib| avigal tes, human, a
pl’kﬁé %%gglércgilfé Yiy& ?\%&B{t %?laeco%‘%l_om gasif‘inget%te Slisture, of Formula V
enantl omers, - araster eoners, ox1 des,® pol'ynor phs,
pr@dmugs-I evheroit S0ol (CHglp, whdep & 0) Xk noZatamcin@ Y B0(Cat.3 where
e A AR BRSPS BT oly, A pfnl PSSP ety
acceptable salts, pharmaceuti?:ally acceptable solvates, esters, enantiomers,
diastereomers, N-oxides, polymorphs, prodrugs or metabolites, wherein Ry, Z and Q

are the same as defined for Formula I, and s represents 1 to 2.

Ry
g—z—Q
0

Is

Formula V

13. The method according to claim 8 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.

14. The method according to claim 9 wherein the disease or disorder is urinary

incontinence, lower urinary tract symptoms (LUTS), bronchial asthma, chronic
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O25 )]s FI Formula V 13. The nethod according to
claim8 wherein the disease or disorder is urinary

w0 panodorence, | ower urinary tract synptons (LedS)B2002/002663

bronchi al asthma, chronic 30 obstructive pul nonary

di sorders (COPD), pulnonary fibrosis, irritable bowel

sy LIy, 1di t tr0|nt

ST PRERY GRURRE, FQPD) SBRioRS: BBlehi rrbte bowe
wheyndsiome; dltesitly, dmbates @rgasticceddiaal hyperkrnlenar y

i nconti nence, lower urinary tract synptons (LUTS),
bronchial asthma, chronic 66 WO 2004/ 004629

1PClHel B]%ﬂﬁa/ £02A63 toobRatni UM inherefil kiED ﬂi@éa}ée drs@kEeErSis urinary
nar fibrosis, irritabl e bowel . syndroneg,

068%9‘{‘]?61P gy dack sypRieas « CAR)nioahislnatimaa,  chronic
15)bsﬂ:ﬁlﬁlvgefmhlﬁﬁn§9 Coksidnd [CORbA gﬁ%nmeﬁﬁﬂo&st RRitable bowel

di sease or disorder is urinary i nconti nence, | ower
urSYRGIPIRC: Qhesity, évhﬁ@waﬁtmgflnalmﬁkmpw ast hra,

chronic obstructive pul nonary di sorders (COPD),

pul nronary fibrosis, irritable bowel syndrone,

1p5khe; mpthod agsending tor clgims tirlofhersit imaﬂlsm@exrkcﬂlwéﬂsml@nnary

T r c dj
TR PEAIAY, 35697l beholMAR 10955 BobyCana o
t r@@t‘u@iynppldmn:(rk LE]S)rdeI’sr (CRMDPRI pesbhary, fiblosisniigitable bowel

b d d I
FrBpAEE, ot pIRRE o RIEPRA RS Ly, i Abet es

or gastrointestinal hyperkinesis. 17. The nethod
rdl to cl.aim 12 wherein the di sease or _di sorder .
1?‘ @\%9 acf%*d nﬁc@nf Wérkze ﬂf’rﬁ\ﬂefheu SRSy )Prt‘?léclf er is urinary

Syiﬂ@inﬁﬁalcé L&) , urRbgn ﬁ’auabyngﬁ&hqubg ORtofichial asthma, chronic
e

tructive pul nonary diso rs ul rmnary

ﬁ%%ﬁﬁge Pipopap distrdetel (CQRIN E}H’@C’mébe brogis, dnriighly dowel

Orsyﬂ&ﬁhé%ﬂéﬁl%sﬁiaﬂﬁés or%&stro-ﬂiéastlﬁﬁt hod for treatnent or
prophyl axis of an animal or a hunman suffering from a

20 di sease or disorder of the respiratory, urinary and

1828e" QRS E R A &meRY %‘t Itﬁ‘ﬂﬁhg a%}se&eéﬂqamﬁlgleordd RS su@fenng from a

di sorder 1s nediate muscarinic receptors

c slifspesdrrgsorded mf thesespitiatogy, tuoingryi ahd zgastlmlhstecshndh spsems, avherein

t I ffec

pﬁgér ?rﬂg%g% t I%gacpyon?er ﬁ ﬂ}eé{%%eag}g%% Iggl rrr]lblgctal(’)mlgl rec?ﬁtgrs ﬁgmpnsmg

191dnﬁ'rhsiem tu)shmammadzllon duiranch ahmp]eﬁtmﬂg redfiectiten@mount of the
ease

ease ar 1dlosord urcl)r r{%yf% ntinence, | ower
Fnary tract SyHpTbIECigTefa nB onchi al ast hna,
chronlc
19. The method according to claim 18 wherein the disease or disorder urinary
incontinence, lower urinary tract symptoms (LUTS), bronchial asthma, chronic
obstructive pulmonary disorders (COPD), pulmonary fibrosis, irritable bowel

syndrome, obesity, diabetes or gastrointestinal hyperkinesis.
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obstructive pul nonary disorders (COPD), pul nonary

fibrosis, irritable bowel syndrone, obesity, diabetes
w@eoogasteedi nt esti nal hyperki nesis. 67 WO 2004/ POBBE2802/002663

PCT/ 1 B2002/ 002663 20. A process of preparing a

conpound of Formula I, HR7 R Ar+WIIl -X-Y-Z-Q NR4

AR % CCgR?pregfl}n§aco%:ounaa@f‘%om%faﬁhar maceutical | y

accd rimaceutt cal Iy acceptabl e

sol vat es, esters, enantioners, di a§t er eonmer
N- OXi des, pol yepr phs prodrugs or s
wherein 10 Ar epresents an arél a heteroaryl ring

having 1-2 = rowat| SETECt omthe gr pR4

consi sting of exygero sul phur and ni:Trogen atons, the
aryl or heteroaryl rings may be ungubstituter; or
substituted by one to thrBee skj%ztltuents i ndependent |y
sel ected from | ower alkyl | ower perhal o al kyl

( GlndCat plﬁi;tmmtichl%d raoo'eptabtu kalt, phbmimeutiahlh())ayce@ﬁb}ecdblyates

cu PALRLE AL (Gl Q0 Aratbet e, S0 B0t ot
al ¥dréiel - C4) ami no carbonyl; Rl represents a hydrogen,
hydr oxy, hydroxy nmethyl, am no, al koxy, carbanoyl or
hal ogen (e.g. fluorine, chlorine, brom ne and iodine);
20AFR% fe@ﬁﬁ@%?ﬂ&ﬁo@é Két!:roa&?rlﬁg h&eg Paldewko En!oﬁﬂ seRctbd il the
cyclo alkeny ring, an aryl or a heteroaryl ring
hagrpwgcqw%n&ofr@%yéere saipbyfsang alitgesea @tomse hearyrasdigteroaryl rings
% '1!1}9; ftu%avgﬁ% bt BYT orRNE MRdepefifont]
ar y?y 4 & 0 g %e ung{rff)st It u?@é@ epetifently

or a heteroaryl ring ma
s uistctet diogdloyyr dkid (EoClntoxesr perbalp iatkybh <Ca). e h&l@nw, yitro,

se| . .

aﬁl??fl‘g‘lt %%)H(%Pd DB %e?ﬁ%? gl)%xy ﬁ?‘%fg%’ RSB B0, Nlower

al b YCaChamihg oQH—lhwbnxj;leym(CHGay\minalcinbmyl;( Cl-4),

| oner perhal o al koxy (Cl-C4), unsubstituted am no,

N- |1 ower al kyl (C1l-C4)am no, N-Iower al kyl (Cl-C4)am no

c aRhepm&ents\A/hyemgaﬁ apdhsx& (Bly&))ﬁ}lr mathgT, @mfhol SRGES eAtHRMOYE @
resent.s en,. sul phur, nitrogen or no

atIEﬁlﬁge‘?s & TgnG € ﬂ’f”% gﬁ% ‘é‘ﬁ%‘?)'n R5 represents

hydrogen or nethyl or (CH2)q wherein

R, represents alkyl, Cs;-Cy cycloalkyl ring, a C3-C; cyclo alkenyl ring, an aryl or a
heteroaryl ring having 1 to 2 hetero atoms selected from a group consisting of oxygen,
sulphur and nitrogen atoms; the aryl or a heteroaryl ring may be unsubstituted or
substituted by one to three substituents independently selected from lower alkyl (C;-
Cy4), lower perhalo alkyl (C;i-Cs4), cyano, hydroxy, nitro, lower alkoxycarbonyl,
halogen, lower alkoxy (Ci-C4), lower perhalo alkoxy (C;-Cs), unsubstituted amino,
N-lower alkyl(C;-C4)amino, N-lower alkyl(C;-C4)amino carbonyl,

W represents (CHy),, where p represents O to 1;

X represents an oxygen, sulphur, nitrogen or no atom;

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

Z represents oxygen, sulphur, NR;y, wherein Ryq represents hydrogen, C;.¢ alkyl,
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g represents 0 to 4; Z represents oxygen, sul phur,
NR1O, wherein R10 represents hydrogen, Cl-6 al kyl; 68

wWOD02004629004629 PCT/ 1 B2002/ 002663 Q r epr esent BCT/148)2/002663

wherein n represents 0 to 4, or CHR8 wherein R8
represents H OH, Cl-6, alkyl, al kenyl al koxy or

?E_B}_C%e%?% {(gi\;@r %e{‘(e%? rner%%eﬂgste%&) 'to é}l%C \A{]%?raelzi# %g! represents
i nde Bk @ik a4 k)ellsd| dichgichifaxg or COGEHR HwhEsn RECEbHZentNHAOH |,

o ol oy BB R by 8750 6

hydrogen atons may be substituted vvith the group

e entl sel ect ed r aryl al |yl
1?» Snge mdspdral g ea‘ieﬂ%omo‘? Qe Br GO A CHNEE,
haV| ng 1 to 10 2 hetero atonms sel ected froma group
conS| stl%gqof nltrogen oxygen and sul phur atons with

pRi GRrosait Cafys seiwrgedonynspogéad Aipbits WifracAboR igtryps in which
aéﬂ} 2oV I%idké’%en ato%{syﬂ'@}l g@ﬁ%ktl’fﬂt}éﬁ Qﬁl?'loché‘é%h? Inlfcﬁpéﬂdergcf}psléfécted

be substituted wth | ower a
pe Walheloam(yrqulbalf @ylplkenylabeterparplaliyl pr, hatdroarglalienyldaving 1 to

|
Ay B e O A
&tahkyﬂl@ojl}tﬁn)thammol e km?gealdtgms ()ﬁilhd::ﬁ)lgg'h n;faid arylalkyl,
For e, AR olaRen e fORSF B Pl ET R Ry agonc-co.
+Rowdy j)drheﬂ]rlaHin(((Y ~Zp) lehth hyBedx€Q, hﬁtB@ lovF@raﬂlldxg’;lca\ﬂbdnyl halogen,

Fo ein

n]{‘]wﬁV We%q?lhégs ! 1?813\2} O%Qxﬁc‘dév)i H%%‘bStgﬁttefllaan$&ﬂ -lower
Fodl -, athBogNMBwé AN ECE S8hiae BRBM, Bfnpkiei
Vllllayl&(/l%er4)e| n ,g\rg],NRl }ﬂ’t@ g 1, Y, WQ are tgﬁe sane
as defined earlier and P |s a protecting group for an

anjai QorflieAkE: dtdRfpourtTof ¥otilal viT %itk -a€ofdpbtifd of Formula VI

B = o

Ry

. S
Ar—’fw—(ﬂ,‘—OH H———X—Y—Z—Q< N—P
R, o} : <
H Rs
Formula VII Formula VI

wherein Ar, Ry, Ry, W, X, Y, Z, Q, Re, and Ry have the same meanings as defined
earlier for Formula I, to give a protected compound of Formula VIII wherein Ar, Ry,

Ry, W,X,Y, Z, Q, are the same as defined earlier and P is a protecting group for an

amino group
H Ry
R A___{
Ar—-!—w—flz——x—v——z—a—< N—P
R, o z :
. H Rg
Formula VIII
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PCT/ 1 B2002/ 002663 (b) deprotecting the conpound of
wao-00a004829/1 1 | in the presence of a deprotecti NBCT/HRPOON002663

to give an unprotected internediate of Forrmula IX

wherein Ar, Rl, R2, W, X, Y, Z and Q are the sane

2?@9 ﬁépl'gp g%izleg%lhl&:cgﬁgo i Ec??frr%(%%lﬂaxﬁ%% gl%e ?%éée%ég'og a deprotecting .

i ndgentne divatad vaprokeatediihtarniediatesofMNFoatntdy | IXt wltbrein Ar, Ry, Ra, W, X,
b |l ated w,th a sujtable . alkylating or benzylatin
agﬂ%@%%rm@eaa@%%%%‘lmf]@fheﬁm mula | wherein Ar, Rl,g
R, W X, Y,-Z, Q R6 and R7 ar¥ the sanBras defined
earlier. 21R,The process accordi i m20 wherein
P is any rtet_iggﬂu_igr am no 15vgroup and
is selecledl|fr mf?hé( gro onskgti ng of nzyl and
t-butyl oxy egrbonyl groups. 22. :The procgss accordi ng
to claim20 wherein the reacti onpof a conpRund of
Formula VI with a conpound of Formula VIl to give a
conpound of Formula VIII is carried out 20 in the

presence of a condensi ngFewyada I¥hi ch is selected from

or G F R AR e RE D RS e SRty

1, Bkylatingza bemzytatiog pgenttoQiverdemnpdushe HobBWp I whereinlAgRi, Rz,
proc according to claim20, wherein the reaction of
a @oxgﬁ%ﬁ&o 6%‘E$Fuarr5ﬁ\9lsami%§ PR %?rfgecghpound of

Formula VIl to give a conpound of Forrmula VIII is

carried out ip a suitaple. pol .aprotic sol vent .
A elhecreesst AeioTRE togaaab% Sherett iy B PIRIERENS group for an amno
di geiyhd Qr feRidted Srondl KEREDYY csiidlstiBX bl BenztyD hntetiButylay carbonyl
xyl ene. 24. The process according to claim?20 wherein

t h&o¥¥act i on of conpound of Fornmula VI 30 with a
compound of Forrmula VIl is carried out at 0-140C 25.

The process according to claim20 wherein the

23ePreatreasss agorstingdo cloip 80 wdergn the reaction of a compound of Formula VI

with a compound of Formula VII to give a compound of Formula VIII is carried out

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

23. The process according to claim 20 wherein the reaction of a compound of Formula VI
with a compound of Formula VII to give a compound of Formula VIII is carried out
in a suitable polar aprotic solvent selected from the group consisting of N,N-

dimethylformamide, dimethyl sulfoxide, toluene, and xylene.

24. The process according to claim 20 wherein the reaction of compound of Formula VI

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

25. The process according to claim 20 wherein the deprotection of a compound of

Formula VIII to give a compound of Formula IX is carried out with a deprotecting
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weEIhBEeD2/ 002663 agent which is sel ected frpoT/1Bpe02/002663

group consisting of palladiumon carbon,
trifluoroacetic acid (TFA) and hydrochloric acid 26.
The progess.accprding to,claim20 wherein the..

defrit &:%tuﬁloﬁs J l%gte(?: oj?r%ncl)u‘il?a R é’?\}?alrﬁlad% ghgarbon,
a teifdinpoucetic aéid FOFALUnd hiydtotidoedcid ed out in a suitable
organi c solvent selected fromthe group consisting of
net hanol , ethanol, tetrahydrofuran and acetonitrile.

2B.TheT Ptk ORESEingCto0¢1ginN 90 tvehedidithe ACpreReti@ Bf bh®mpound of
tion qr benzylatign of a__10 conpound of

N-al ky| a

Fol?q{"iﬁ'ﬁé‘ VI fooetyt & somput b firverds Df & samriaf qutiis a spifgbicoerganic

OWolvéhi db1cdted Sktink 8| Bodl doviligtdend RSt BN ZWaRdl 1B/ Hiran and

L-R4 wherein L is any leaving group and R4 "1s t'he

saAsetondtilgef i ned earlier. 28. The process according to

claim 26 wherein the |eaving group is selected from

the 15 group consisting of hal ogen, O nestyl and

2p-Thyspriocege eapedin@go climw Hr vhes thecSatkytagon @r deaiyiatda of a
[ [ or_benzyl ati on of. a conrpound

\(/)v:}%&%? {r%rnu(f EPFQEH?%J%*% gg‘% c%ﬁ%nq Oﬁlgxoo? PLI‘—)o Hl(éllalslcal Rt With a

c auitatdel alylatingosbepmylbtigl agent Ok -Ga wlereio Lvie iy ketigs fredp and R,

fr.omthe rgﬁﬁe(?onfi sting of N, N-dinethylformm de,

20° dPRETRST CL0Ft 8%1'de, tetrahydrofuran and

acetonitrile. 71

28. The process according to claim 26 wherein the leaving group is selected from the

group consisting of halogen, O-mestyl and O-tosyl groups.

29. The process according to claim 26 wherein the N-alkylation or benzylation of a
compound of Formula IX to give a compound of Formula I is carried out in a suitable
organic solvent selected from the group consisting of N,N-dimethylformamide,

dimethyl sulfoxide, tetrahydrofuran and acetonitrile.
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