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WO 2004/089900 PCT/IB2004/000008 AZABICYCLO DERIVATIVES AS
w&%’oﬁ éég%(l)\llc RECEPTOR ANTAGQNISTS Field of the Invenﬁiﬁ?/lg%%%ooooos

invention generally relates to muscarinic receptor antagonists which are

useful, among other uses, for the treatment of various diseases of the

respiratory, urinary and gastrointestinal systems mediated through
A%B&%%w@&ﬁ%&’%]éﬁéﬁémws 00 rBiEfeStd HEHAMIASINISTS

azabicyclo compounds, including, for example, 6- substituted

azabicyclo[3.1.0] hexanes, as well as pharmaceutical compositions

containing such compoundslgln mtetheoﬂls 8{ %eating diseases mediated

through muscarinic receptors.—fglgag_frgm\lﬁms-o%the Invention Muscarinic

com e T BB e
usednld m@&ﬂﬂmgdsdsyﬁbréhvetm?@msmftt@riauegihﬁa@ﬁme.f fthersep?gttemousinary
o I e eI OB R Sa e SRL

ianetjmtr_ahmi‘@s@ﬁwﬁ@&@i@mimmﬁdﬁewh&egmwm@%
suﬁsa &EﬁlgﬁP%yﬁB P@Sﬁ%}rﬁﬁ%%%%%%g’%%%ﬁﬁ%fﬁﬁg&&g Mhtaining

ubtype Is located pri eral cortex
sucing apwnsiis g amitiadsd w2tsubdyprassspredesiedrizivighimihecinaaig receptors.
where it mediates cholinergically induced bradycardia, and the M3
subtype is located predoniASEERPWHISMBSINNMAEER and salivary glands
(Nature, 323, 20 p.411 (1986); Science, 237, p.527 (1987)). A review in
Curr¥htsessinie FeCiP CHethRaMBIb el ths, (B FAoE i 69up ek Resariari GPCRs) are
corhpRRAS dh PRARASORICHSCIARa9seLAMP; MONZ00L Ry Fulem&hralactivated

describes the biological potentials of modulating muscarinic receptor _
by hipRAYEUBPIPLITASTRUHRARE. dhessdecepirtititiisy dlstn distrbated arpmaultiple

ordaiSeARERAY, dHINAY/CHIgeASS gRNAHIARNERESRIE caRr@PsiystMBheral cholinergic
pulmonary disease, and the like. A review in J. Med. Chem., 43, p. 4333

NeYESTSBY Eld AP e fogloprlLtnt R iR PiREIC B SHERELMIASY hihsc@nd
otHECRBERSHAL hé: £ AOURNBRIND U B YR HRA [BNGc NADAIRIAR AN BEREASINRarily in

receptor structure and function, pharmacology and their therapeutic uses.

newgnph HSSHST SHSBAD GREEP AL SRt AN LAPERNIE &0 Shastisifie UaYRGs present

madg§tiiaheliRaragriisis abdiapianonistsara P RRotathiad ERNRWAII the M;

Molecules, 6, p. 142 (2001). 1 .
subtype 1s located predominantly on smooth muscle and salivary glands (Nature, 323,

p.411 (1986); Science, 237, p.527 (1987)).

A review in Current Opinions in Chemical Biology, 3, p. 426 (1999), as well as in
Trends in Pharmacological Sciences, 22, p. 409 (2001) by Eglen et. al., describes the
biological potentials of modulating muscarinic receptor subtypes by ligands in different
disease conditions, such as Alzheimer’s Disease, pain, urinary disease condition, chronic

obstructive pulmonary disease, and the like.

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

therapeutic uses.

The pharmacological and medical aspects of the muscarinic class of acetylcholine

agonists and antagonists are presented in a review in Molecules, 6, p. 142 (2001).
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WO 2004/089900 PCT/IB2004/000008 Birdsall et. al. in Trends in

W(ﬂb%ﬂ/ %%%ogical Sciences, 22 p. 215 (2001) have also summggﬁ 5'384/000008
recent developments on the role of different muscarinic receptor subtypes

using different muscarinic receptor of knock out mice. Muscarinic agonists

suchpagIl e iNg anehadoR FRANR Atflogiiano igesUEn BS2 PsaropinGave also
have been known for over a centuréébut little progress has been made in

supparigeddhe iy ity stapaspiy pa-beidels el G DMy srRERIS e eRfRE Ut

subg/ pesigereaiientunciionmio teecndividuabircantaieAlthough classical
muscarinic antagonists such as atropine are potent bronchodilators, their

clinioalistiliiviis dpoites duentashigRdngidentepib depnparpharagamnets such as
central adyerse effects such as tachycardia, blurred vision, dryness of 1
ot L6 HEE KON O VR B B P ET By TS 0 the
disqoastedy tetyaiivabtygicalstpificestiehpasigsatropiumibdotfdte aradatiedpecific
tolerated than parenterally administered options, but most of these. are
o R R AP RN S R S o B BB such as
atrOpUSCard o ecepdacsoditypes thieis elingdnudise iitingdsile-effggts isuience of
s thirst, nausea, mydriasis and those associated with the heart such, as
bR BB L TG 5 By AU SoEbAR P A AUCIRRVIER gFoion: diomess of
moRtiawoaaiegcaldtoxicnh, ¢d., Bub&ly(200ddyvelepaithestitie: @hatengoddagytives
fof the Iowehurinar tract i fectiogs. Al houtgh fnti-rg carinic a eﬁts %uch. d
O LR B AIRS AR TOREPBHMR ST At WOl SQrSERga Il o RS A A acministere
optieagiotsroavefhkesr disedtfateaianyiwhatthtogiccbioblaadentypatactivilyck of
1th cIini%cal effectiveness Otf the%(ta) 20 agrentﬁ.has b&en If'mitted dug totlfhet h
5¢ %?g%l@ffe‘%:ft%ﬁ%?{%lsc&?ﬁer%86&%1, PSR R B Y CShd PR f1de-cticets such as
thirkqlienodi)engde ki dadet dechr sgeinerayithatie htale rateld dhascloxbdity nisdiated

b {t}% sreet. atl., in Curr. Opin. Invest. Drugs, 2, 268; Chapple et. al., in
YUY o@y,%e@, %IB; Steers et al., Adult and Pediatric Urology, ed.

Gille (ﬁ ;ﬂ! P’H%ﬁ - . is,.iMQ; Mo dition.
(199%;‘@%‘? er\éllraé?malnﬁqé%%egegdwgggr g\llge Bbﬁérﬁ'ﬁe@ﬁgm{?%@gs |\t/1ée
phmus_c_a]rbgbcoﬁﬂtagmmistsmmghraatﬁnfeetﬁmswi&ﬁtumgmmmeh:.&ents such
as SYANG IS, 9GSHISAGS. %ﬁafﬁ‘&‘é’ter{éﬁfeffee&%ac%@%’u‘é@Q%nﬁ‘ Y88 tors have been
an¥ag nistic activity against muscarinic receptors have been “agscribed in
uscibivamesey pyatent@ppiichlidddr digpOpetviyrtivee 9261 Bfogn emegb30f these

et S e s AR B s B i i e

oo SR b i B e i R Rt E e 51 &
comRtitetionNo T6]&80d0x 1sAleesideSd to be generally better tolerated than oxybutynin.
(Steers et. al., in Curr. Opin. Invest. Drugs, 2, 268; Chapple et. al., in Urology, 55, 33;
Steers et al., Adult and Pediatric Urology, ed. Gillenwatteret al., pp 1220-1325, St. Louis,

MO; Mosby. 3™ edition (1996)).

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

adverse effects.

Compounds having antagonistic activity against muscarinic receptors have been
described in Japanese patent application Laid Open Number 92921/1994 and
135958/1994; WO 93/16048; U.S. Patent No. 3,176,019; GB 940,540; EP 0325 571; WO
98/29402; EP 0801067; EP 0388054; WO 9109013; U.S. Patent No. 5,281,601. Also, U.S.
Patent Nos. 6,174,900, 6,130,232 and 5,948,792; WO 97/45414 are related to
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Patent Nos. 6,174,900, 6,130,232 and 5,948,792; WO 97/45414 are
t WO 2004/089900 PCT/IB2004/000008 1,4-disubsti
W%?p@ﬁg?égeoéerivatives; WO 98/05641 describes fluorinated, B%ﬁ%zom/ooooos
1,4-disubstitued piperidine derivatives; WO 93/16018 and W096/33973

1420866 tRABIpRGER Ol interashs UW B'ate0s Ma. RRViHEOMsEINeES
1-azabicyclo[2.2.1]heptanes. US Patent No.5, 001,160 describes

LA1dinhstyer avperisinsstistientivepa Wb 281004 § and W096/33973 are other

refBIBRrZINhtERioPIEAeS MOHBY4288 AderRREDSSizabicyclo[2.2.1]heptanes. US
2-big§tenyl-4- iperidinyl ureas. WO 01/42212 describes carbamate

Paigatidie WePs'ersonss basdribay dmine i tibsedy - Gveyssiyiseh:
pipdesshPeS avehashaycliding dermatives 10K DBIPRERA-48566R8Ry] urecas. WO
carbamates derived from arylalkyl amines. WO 02/06241 describes

01822 bosdeparibes GRERURIS SR apiYRn-Oifd Yen0dtl desatpes apis mky! lactam.
wdYletseheniesdfibbs 8¢ (0R)c[aanerdes ayedenaxyloretoyh iresidhay!

triphenylpropioamide derivatives as selective M3 antagonist discriminating
CarpBmSE (S YR HHBIYLBRPES: BRI HestHPE donin one
ta@ﬁ@ﬂf&bé\@ﬁﬂ@ﬁ@@'ﬂ&{L‘éﬁ@\(ﬁﬁ:idﬁ]@l}.@@jng, for example, 6-substituted 15
azabicyclo[3. 1.0]hexanes, 2,6- and 4,6-disubstituted derivatives and
2,4, extrigubstiuted ed eCiverives! ape 30 200d )adesuieariyid seeediasthyl
. antagonists which can be yseful as safe and effective thera ELCIitiC or . .
PSRy BRSPS AR B0 BB Scrminating
agd@spitatotiictiréoapyoanabgasisointestinal systems. Also provided are
processes for synthesizing such compounds. 20 In another aspect,
pharmaceutical compositiofsmonigivinhsicteoonpounds are provided
together with acceptable carriers, excipients or diluents which can be
useflil fore dspereanatsny dberivat discasksliogtHerrespirpltorg;subiséEmteahd
e : [ e 0% -
e R pitted
deractieystabie poilvalebsfthiesarioimpenidsaataamliss witcmesatboltesful as safe
an&@ﬁé@i%q@ gu%f@%ﬂér%ﬂii%%%ﬁéﬁ% ?ﬁpmgq{jeaﬂﬁéﬂgufa\%_rious diseases of the
pharmaceutical compositions comprising the compounds, their
respitstigiopliveiaey andigaseientisisnelepstrens, Nloxidesidedigraonohesssoliaites

Syﬁﬁggﬁ@g@%%ggﬁ%%&gptame sglts thereof, in combination With a
pharmaceutically acceptable carrier and optionally included excipients.

In another aspect, pharmaceutical compositions containing such compounds are
provided together with acceptable carriers, excipients or diluents which can be useful for

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

The enantiomers, diastereomers, N-oxides, polymorphs, pharmaceutically
acceptable salts and pharmaceutically acceptable solvates of these compounds as well as
metabolites having the same type of activity are also provided, as well as pharmaceutical
compositions comprising the compounds, their metabolites, enantiomers, diastereomers,
N-oxides, polymorphs, solvates or pharmaceutically acceptable salts thereof, in
combination with a pharmaceutically acceptable carrier and optionally included

excipients.

Other aspects will be set forth in the description which follows, and in part will be

apparent from the description or may be learnt by the practice of the invention.
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30 Other aspects will be set forth in the description which follows, and in
ill apparent from the description or may be learnt by t I
W@ﬁéﬁqér?\?g%tion. 3 WO 2004/089900 PCT/IB2004/000008 In aggﬁ(g%%&é%%oooos
with one aspect, there are provided compounds having the structure of
Fornil dotdafdld Rifki SacZalpld! - thekeNitl pRAAdd coRipaulRié ARAABRHe structure
harmaceutically acceptable salts, pharmaceutically acceptable solvates,
Ofgg’fg}’él,a Enantiomers, diastereomers, N-oxides, polymorphs, metabolites,
wherein 10 R1 and R2 are independently selected from C1-C6 alkyl,
C3-C7 cycloalkyl or optionally substituted phenyl wherein optional
substituent(s) can be selected from C1-C3 akyl, C1-C3 alkoxy or
halogen; Z can represent pxygen or NR3 w{';reh\RS represents hydrogen
or C7-C3 alkyl. In ac with-a enpihérlaspegt-there is provided a
method for treatment or 15 pliophylaxis of ay anifhal or a human suffering
from a disease or disordefof the respiratory, urinary and gastrointestinal
systems, wherein the disease or disorder istmediated through muscarinic
receptors. The method includes' 8dMiAistration of at least one compound
having the structure of Formula I. In accordance with yet another aspect,

andNBES: &ﬁl@f&w@&fﬂi@amﬁms%{me@a@ gﬁaﬂﬁae&aaanpﬂ@eeﬁt%m&om@ Qiers,

a human suffering from a disease or disorder associated with muscarinic

enRdeBRIPs JSHRISIENSE alintHidte RO A R rRtAb et thiestsor, an
effective amount of a muscarinic receptor antagonist compound as

R qad g gsnendrrdycisiasivdd st et abpeic tidkyliennanmatly
subtifatioshior reatnenbprioprrRhviaxsa{ Sranbyatiec oI siffening, C,-C;
from a disease or disorder of the respiratory 25 system such as bronchial
alkgyn i Nalegehic obstructive pulmonary disorders (COPD), pulmonary
fibrosis, and the like; yrinary system which indyce, such urinary disorders
2 8 5P e BEhEh ST AR B lERee U )t g
gastfrol 'Qggg}ﬁ}%lce with a another aspect, there is provided a method for treatment or

prophylaxis of an animal or a human suffering from a disease or disorder of the
respiratory, urinary and gastrointestinal systems, wherein the disease or disorder is
mediated through muscarinic receptors. The method includes administration of at least

one compound having the structure of Formula I.

In accordance with yet another aspect, there is provided a method for treatment or
prophylaxis of an animal or a human suffering from a disease or disorder associated with
muscarinic receptors, comprising administering to a patient in need thereof, an effective

amount of a muscarinic receptor antagonist compound as described above.

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

associated with muscarinic receptors.
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system such as irritable bowel syndrome, obesity, diabetes and

wd mi&g%%tinal hyperkinesis with compounds as described abBX%IBZOOMOOOOOS
wherein the disease or disorder is 30 associated with muscarinic

receptors. 4 WO 2004/089900 PCT/IB2004/000008 In accordance with a

furthgr ReBREINERSIRIPETIIAVICRERIOERES 8f: IroRIBRRPREAER: for preparing the
compounds as described above. The compounds described herein exhibit

Co@i@?ﬂﬂééﬁﬁ HSQ%E%ﬁkt%Yﬁws of their activity, as determined by in vitro
receptor binding and functignal assays.and in yivo 5 experiments usi )
anaﬁﬁ&ﬂ?&’d"r‘&% E?Gﬂi’é%rb%%&%ébfﬁé }‘@%BHEF%‘E:X%WU&R? their

actVeig iesiadriniMbdbpipmitrof ihe menindinds adeRRIEsHANALSEasiniel in vivo

receptor antagonists with high affinjty towards M3 receptors. Therefore, .
e AT Aot B B RO td B SaBR HB o CAGr B it

weghigesaernassochiad vithgvuagaings aeqRieig aiesdarinidedepioadditigtnists
.the.compounds can be administered, orally or parenterally., 10 Detailed
il g R B A o S B T bSO BPALEAL eI ALy s for the
pogsibRatieatvyimaihadsdiepreseniadioy ihesstall msingite acliaseiquengasasare
shown in Schemes | and Il: Scheme | H OH H-N 15 OH +\...... N-P
RS SR T t%%?ﬂ%ﬂPéﬁ‘ﬁ&%%’d‘%%%%‘%@ﬁ?%ﬁ%lyfi PRI g
O R2 Formula IV H Dﬁgtreglgg%?e%cription of the Invention

The compounds presented herein may be prepared by methods represented by the

following reaction sequences as shown in Schemes I and II:

Scheme |
R, 1
OH / -

H—N, \
Rl"_”fOH + N N—P
R, O J

Formula IT H:
Formula III
Condensing agent
H
OH Ry =
/
R JFC_
R y) \ e N—P
2 L/
FormulaIV 3
Deprotection
H
OH /R3 <
leLc_N —
R g \I Tines N—H
2 J

Formula V (Formula I, Z=NR3)
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OH 25 R+C-NVvR R2 O ON_H H Formula V (Formula I, Z NR3) 5 WO

W(gg&%&%(?goo PCT/IB2004/000008 The compounds of Formulgéﬁwg%fi) 900008
prepared, ?or example, by the reaction sequence as shown in Scheme .

The preparation comprises reacting a compound of Formula Il with a

compReRERH dide WieHMe ke 3 bape Rl adndenapre pytirelesiasn
from C1-C6 alkyl, C3-C7 cycloalkyl or 5 optionally substituted phenyl

seqpR AT SPUBAAN SIBsIEdntlLriBTaParaRL O RERRSGA B ZHEAMB VR g of

FoatkaxYIox fiRloesnpRadesresantsdwdraasper C1-C3 alkyl and P is any
protecting group for an amino group, for example, benzyl or t-butyloxy

carbrnyhg@Ryps ihdcpod@astiandoaiivesm & campryhdefGayoldalkyaoe
a compound of Formula ll| can take place, in the presence o
OPYRRAE mﬁaﬁmea}%“i’wm&wgﬂ St A alaeo%?}‘e%g%oa@&ﬁ@
alk§fpregxempkexi-¢3idimethylaminopropyl)-3-ethyl carbodiimide
hydrochloride (EDC), 1,3-dicyclohexylcarbodiimide (DCC) or
1,8-dazghicyas Hpddo@iunaeC:LCentkyDaBid)), in a solvent (such as

N,N-dimethylformamide, 15 dimethylsulfoxide, toluene, xylene or

chloffoamy ptdexiper gtorgsfoangiagiiropraigp b OdmaploubdyChr tobyiydoxy

Car%(%roltec&eld compound of Formula IV which on deprotection in the

pre efice bt a deprotecting agent (for example, palladium on carbon and

hydrogen.. MWL RAHE AR BAEAAIMIL P a%?%@n%iéﬁ&&?&%?%tﬂﬁmla 11l

acid (TFA) or hydrochloric aclid) in an organic solvent (for example,

Cal}ﬁéﬁﬁ@rh@? énﬁhﬁ@hmyﬂ%mmhybmgmh@@@ﬂm@;latd@ﬁﬁ@mmﬁ@zole and a
R LR e R B eSS o
hydrochloride (EDC), 1,3-dicyclohexylcarbodiimide (DCC) or 1,8-diazabicyclo
[5.4.0Jundec-7-ene (DBU)), in a solvent (such as N,N-dimethylformamide,
dimethylsulfoxide, toluene, xylene or chloroform, at temperatures ranging from about 0 to
about 140°C), to give a protected compound of Formula IV which on deprotection in the
presence of a deprotecting agent (for example, palladium on carbon and hydrogen,
ammonium formate and palladium on carbon, trifluoroacetic acid (TFA) or hydrochloric
acid) in an organic solvent (for example, methanol, ethanol, tetrahydrofuran or

acetonitrile, at temperatures ranging from about 10 to about 50°C) gives an unprotected

compound of Formula V.
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OH = R1OH+ RO Rz O Formula Il FI 5 Formula VI Condensing agent
@) -O ~II'\......CN-P Rz O Formula VII 10 Deprotectio

W%@@B@i}ﬁ ..CN-H R2 15 Formula VIII (Formula I, Z~=0) e crlEboaioonoos
compounds of Formula VIII may be prepared, for example, by the reaction
sequence as shown in Scheme Il. The preparation comprises reacting a
compound of Formula Il with a cet#ggsuhd of Formula VI, wherein R1 and
R2 are independently gglected from C1-C6 alkyi, C3-C7 cycloalkyl or
optionally 20 substitutéd phenyl wheréi® optiongl Sukstituent(s) is/are
selected from C1-& c1aEs Qﬂkoxy})r' halggen; R any protecting
group for hydroxy gro ) fey example, p-toluene) nyl or methane
sulfonyl and P is any ggig@gting group for an aﬁ-ﬁno group, for example,
benzyl or t-butyloxy carbonyl 25 grqups. The feactiop;between a
compound of Formula Il and a compound of Formula VI can take place in
the presence of a condensing agent {foidexamiient1 8-
diazabicyclo[5.4.0Jundecan-7-ene (DBU) or 1,4-diazabicyclo[2.2.2] octane
(DABCO), in a 7 WO 2004/G39900 CT/I§2004/000008

A I N/

R, O N—P
H
Formula VII
Deprotection
OH L
1 T O \
R (|:|) \I i N—H
2 |/
H

Formula VIII (Formula I, Z=0)

The compounds of Formula VIII may be prepared, for example, by the reaction
sequence as shown in Scheme II. The preparation comprises reacting a compound of

Formula II with a compound of Formula VI, wherein

R, and R; are independently selected from C,-Cg alkyl, C3-C; cycloalkyl or optionally
substituted phenyl wherein optional substituent(s) is/are selected from C,-Cs alkyl, C;-C;

alkoxy or halogen;

R’ is any protecting group for hydroxy group, for example, p-toluene sulfonyl or methane

sulfonyl and

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

groups.

The reaction between a compound of Formula II and a compound of Formula VI
can take place in the presence of a condensing agent (for example, 1,8-

diazabicyclo[5.4.0Jundecan-7-ene (DBU) or 1,4-diazabicyclo[2.2.2]octane (DABCO), in a
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solvent (such as benzene, toluene or xylene, at temperatures ranging

W%%&@Q%%O to about 140C), to give a protected compound OfFFCQIr)(?IEs"il&MOOOOOS
whic or

on deprotection in the presence of a deprotecting agent
example, palladium on carbon and hydrogen or ammonium formate and

solPaNBdiR LbearbRR) IhRNO68RDIEnOMaBMIeraxRERIG RIHRINAIIRD to about
ethanol, at temperatures rang%r%from about 10 to about 50C) gives an

1415 prdReBtEsPdBRIBEGA G WP RIHATIA Katmia YL lanih erilsriatarfigrdn the

preSpe&isr RaRgse eenfeasig @eestanyelPalngiGrPURSar86R I BAGogen or
agents, solvents, catalysts, temperatures, etc. are mentioned, it is to be

aMHRRSIJOHALe i 87 aiEE eBRANGhE 25 RN SREM GFougaple.

m SteE RIS ferdfeSRYRR ISneA I Mi%iS: 486PS (B ERDUL B K PMREI AN
those skilled in the art may be used. Similarly, the reaction temperature

unproteeisrtrIARAE ARt Bajitiddebording to the desired needs. Suitable

salts of the. compqunds represented by the Formula | were prepared so as

e A ONE SR B e BT SO @ ours.
depstaihgsgerhe sbb enm)patidistwitbnveriatisdpsageréarntiationsivindeetso

0 aid in the bioavailability qf the compounds. Examples of such salts
g R TR R B Y e B T IR S g pents
soltfaitexampletshyaipehinnice chy diabraridro sudphkie imitiatetangly be used.

. phosphate), organic acid salts (for,example, acetate, tartarate, citrate .

S A AT TS, A SR At LS AT Eyt o desired
ne&Brboxyl groups are included in the 20 Formula | as substituents, they

may be present in the form of an alkaline or alkali metal salt (for example,
sodifmtapbtasiiuod thalsimpomdg ngsiesantenh tthieelkenThdsesaltsapayd so as

to ?ﬁd%ﬁ%%@?ﬁg %"%ﬁh%%iﬁ&%%ﬁ@b U3, S B3 fEspiing e compound "\x‘gﬁ as to be
an equivalent amount of Inorganic or organic, actd or base In a suitable
corsphtéiit. Wiglticuiantdospge fiasnatetsnewndridse 1@ 518l H(he Bagavailability of the

6a)-3- icyclg[3.1.0]hex-6-yI-methyll;2-phenyl-2-hyd -2-(N-methyl
conr}ﬁe%lsll%i?eﬁg m?H%L? 8(f)0 rsrlilﬁ%)éfa] é%{%‘:ﬁﬁl’é( Iéljﬁé?a%g}foglcaﬁyrgc)%&awenslﬁ%s X&ch as

inog)rie azabiays|6[3: t:Glnelecayimelibyiida: plydrmtarhividroxipRad mitette/ind

henylacetamide tartarate.salt pound No. 2): (2R, 2S)-N-[(la, ba
P R e R A S A Nt
tol piversylabetataided(@oipmanip INoa ), SWHEH 28438 3300ps are included in the
Fogncﬁﬂ 'F%O&%/QRQQIQQ they may be present in the form of an alkaline or alkali metal

salt (for example, sodium, potassium, calcium, magnesium, and the like). These salts may
be prepared by various techniques, such as treating the compound with an equivalent

amount of inorganic or organic, acid or base in a suitable solvent.

Particular compounds are shown here:

N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N-methyl)
phenylacetamide (Compound No. 1);

N-[(1a, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N-methyl)
phenylacetamide tartarate salt (Compound No. 2);

(2R, 25)-N-[(1a, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-hydroxy-2-
phenylacetamide (Compound No. 3);
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(2R, 2S)-N-[(Ia, 5a,
-3- icyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-hydroxy-2-
ch?aeor%/(%?ce amide hydrochloride salt (Compound No. 4); (2R, 2 )C-K{-Iﬁﬁg?d'/ooooos
5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(3-pentyl)-2-hydroxy-2-

2IRRMAsEiaMide dREnRANY NGO AHGRs SRRy A2 -i I-2-hydroxy-2-

L e b oy > hydrony

phgshdagaticaide ArmesdtoridcsabdipianqanéNepR2S)-N-[(la, 5a,
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-cyclopentyl-2-hydroxy-2-

2RN\Rjethy() Rheqyiroetamite (CRMPRUNE NGy DinRGD--HdanPR2-hydroxy-2-
( 6a)%-azlgbicyclo>{g§?.O]hex-6-9gl-m|[%thyl¥%-cyc}llopeng?lgz-h%rﬁgxy}g}-i1Oy g
pherprsidpy dHémprastaditfe Hydrochloride salt (Compound No. 8); (2R,
2S)-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-methyl-2-hydroxy-2-
CrREWacetsRed)esiela e p P nd Nex-8)y (3Rt R3)-Mlay&dapentyl-2-hydroxy-2-
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-hydroxy-2-
Ph‘BWé?ﬁﬂHEéﬁt‘Yé:éfﬁré&%‘F‘E@BPﬂp%n@No. 10); 15 (2R, 2S)-[(la, 5a,
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(3-pentyl)-2-hydroxy-2-
(2Rhsnagetic seidepratensyRmIRd Nhetld; R BS)HI=[{aldpantyl-2-hydroxy-2-
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-methyl-2-hydroxy-2-
Wﬁﬂ@hﬁ&@&%ﬁ%&%%@%ﬁ £ (2R)-N-[(a, 5a,
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-hydroxy-2-(N- 20
(ZI?BW)[nég@nyb?@;)iﬁiﬁﬁ%gﬁmauhd]lh?6351;-1(124?>2E2-{<($§1§ﬁﬂmtyl-2-hydr0xy-2-
a)-3-azabicyclo[3.1.0]hex-6-y|-methyl]-2-(m-met enyl)-2-
N PR Bt S P DU B 3. 25)-N-{(a,
5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(p-fluorophenyl)-2-
(ZRtylﬁbkmgﬁbe?Wﬁéedaﬁbidgc&{Gmﬁ?}hﬁdﬁﬂ-ﬂﬁ)ﬁiﬁ?ﬂeﬁswﬁﬁl&pmz-
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(p-methylphenyl)-2-
ph%‘?%]?c%%‘f -%éleeﬁy%%g}%g“ Pél?é‘éom% und No. 16); 9 WO 2004/089900
PCT/IB2004/000008 (2R)-N-[(la, 5a,

(2R)S3-H2 ab By cfof33-Dlfsxy6 iy ety (p-fuchyph2nydpepyididxydroxy-2-

2-(N-methyl).phenylacetamide.(Compound No. 17); (2R)-N-[(la, 5a,
ph%‘a%llfl r-‘%‘zca |g‘§/8ﬁ§‘[‘5¥? ?(‘f%@?/‘l\f?h%%|]-2-(p-methy|pheny|)-2-

hydroxy-2-(N-methyl) phenylacetamide (Compound No. 18).
(2R, 2S)-[(1a, Sa, 6a)-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-(3-pentyl)-2-hydroxy-2-

phenylacetic acid ester (Compound No. 11);

(2R, 2S)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-methyl-2-hydroxy-2-
phenylacetamide (Compound No. 12);

(2R)-N-[(1a, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-hydroxy-2-(N-
methyl) phenylacetamide (Compound No. 13);

(2R, 2S)-[(1a., Sa, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(m-methylphenyl)-2-
hydroxy-2-phenylacetic acid ester (Compound No. 14);

(2R, 2S)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-(p-fluorophenyl)-2-
hydroxy-2-phenylacetamide (Compound No. 15);

(2R, 2S)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(p-methylphenyl)-2-
hydroxy-2-phenylacetamide (Compound No. 16);



5Table 1H OH R1 C-Z-CH2'i..QN-H to R2 H Formula | Compound No.
-C6H5 -C6H5 N-CH3 2 -C6H5 -C6H5 N-CH3 tartar E%
W@%ﬁé@é’%ropw NH- 2R, 25 4 -C6HS5 Isopropyl NH- (HCI salt) %5‘" @’000008
-C6H5 3-pentyl NH- (2R, 2S) 6 -C6H5 Cyclopentyl 0 (2R, 2S) 7 -C6H5
2I5WRIPPRN YL NG H3 AdR B roftdR-6yelrRanyL ol % Iﬁr&ﬁl@hﬁ@—% droxy-
( S 9(?-%6H5 -cﬁs 0 2R, Z%é%)[o -C6H5 Isc))ﬂ: rop?lgéng, 2S 11 -C6H ydroxy
2-(Blymesityrlp phguylagetamide (Compound No. 17);

(2R)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(p-methylphenyl)-2-
hydroxy-2-(N-methyl) phenylacetamide (Compound No. 18).

Table 1
H
OH "-_\
Rl—’f”—Z—Csz-- N—H
R, O _:J
H
Formula I
Compound No. R R, Z
1 -CeHs -CeHs N-CH;
2 -C¢Hs -CeHs N-CHj;
(tartarate salt)

3 -CeHs Isopropyl NH-
(2R, 2S)

4 -CeHs Isopropyl NH-
(HCI salt)
(2R, 2S)

5 -CeHs 3-pentyl NH-
(2R, 2S)

6 -CeHs Cyclopentyl O
(2R, 2S)

7 -CeHs Cyclopentyl -N-CH3
(2R, 2S)

8 -CeHs Cyclopentyl -N-CH3
(HCl salt)
(2R, 25)

9 -C¢Hs -CH;3 O
(2R, 25)

10 -C¢Hs Isopropyl o
(2R, 2S)

11 -C¢Hs 3-pentyl O
(2R, 2S)

12 -C¢Hs -CHj NH-
(2R, 2S)

13 -CgHs Isopropyl -N-CHj;

(2R)

14 -C6H5 m-CH3-C6H4 O
(2R, 2S)

15 -C¢Hs p-F-CsH4 NH-
(2R, 2S)

10
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12 -C6H5 -CH3 NH- 2R, 2S 13 -C6H5 Isopropyl -N-CH3 (2R) 14 -C6H5
- - 40 2R, 2S 15 -C6H5 p-F-C6H4 NH- 2R, 2S 10 W
W%@%ﬁ@‘g‘o PCT/IB2004/000008 16 -C6H5 p-CH3-C6H4 NHQ&HI,Bfg /000008
17 -C6H5 p-F-C6H4 -N-CH3 (2R) 18 -C6H5 p-CH3-C6H4 -N-CH3 (2R)
Because of thegyr valuabllg plgimacologigatpropgriies, the cqppounds
desgribed (hgreigymay be administgred to an animal for treatment orglly,
or by a parenieral route The pparmaceuggalcenpositionsyiesglibed
herejin can bgpyoduced|and administered in 5 dosage ynits, each unit
containing a qgrtain amountGfatl 1epst gne ponepaynd descief, herein
and/or at Iea@lgne physijologically 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,
whicBdsatherefpdaticellyabffe ptivenasd dbied psogre tma)tivecdMioorebsbsaded
' he fmu iept
b o e ot
The phatiomevsicdiastopsermiens ddsOidé bepoiyeno iphprsbivadtegdadministered in
oI IRACCLIEA N REHERIRRIS Al A S ABRPUIRS DM G W fescribe

same type (0] act|V|ty. P aceutica composmons comprisi
hengioleediesadidastond phoiotnetichBitecs cptabitioddetionissltithetevf odimr Josage

ma %ﬁ%ﬂ%@ﬂ%?@?ﬁel %ﬁ%ﬁ'&a"%@%ﬁﬁ&ﬂ&@&é ﬂ?&@f%%ﬁk‘?e Sﬁ'l?w dosage

ereof, In combination with pharmaceutically acceptable carrier an
levestinsaitpanenlid ége exdipiatycahhalsonteoprdsl measdbe administered in the low

micromolar concentration, which is therapeutically effective, and the dosage may be

increased as desired up to the maximum dosage tolerated by the patient.

The compounds described herein can be produced and formulated as their
enantiomers, diastereomers, N-Oxides, polymorphs, solvates and pharmaceutically
acceptable salts, as well as metabolites having the same type of activity. Pharmaceutical
compositions comprising the molecules of Formula I or metabolites, enantiomers,
diastereomers, N-oxides, polymorphs, solvates or pharmaceutically acceptable salts
thereof, in combination with pharmaceutically acceptable carrier and optionally included

excipient can also be produced.

The examples mentioned below demonstrate general synthetic procedures, as well
as specific preparations of particular compounds. The examples are provided to illustrate
the details of the invention and should not be constrained to limit the scope of the present

invention.
Examples

Various solvents, such as acetone, methanol, pyridine, ether, tetrahydrofuran,
hexanes, and dichloromethane, were dried using various drying reagents according to
procedures 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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The examples mentioned below demonstrate general synthetic
res, as well as specific preparations of particular com

wc&%%&ﬁ&%‘és‘?) §1re provided to illustrate 20 the details of the mvemf’g%ﬂﬂ%ogﬂgoooos

should not be constrained to limit the scope of the present invention.
ExmBIORIeP AR SR SHENGRS - ACSIEy N R0 RSING  BHIG -
tetrahydrofuran hexanes, and dlchloromethane were dried using various
Q AHOX N -ENCANG ) tphenvigeeiande { dempgyad 2 literature. IR
spectra were recorded as nujol muIIs ora thln neat f|Im on a Perkin Elmer
StepAagentisinphaminane el iy AU iz aRigee) oldet dlevs st
me®Ayd &ggian XL-300 MHz instrument using tetramethylsilane as an internal

standard. 11 WO 2004/089900 PCT/IB2004/000008 Example 1:

Preppsati@meidir a3 %&9}%@2@&@@&3& bthex-@yheathyllrepared
henyl-2-hydroxy-2-(N-meth henylacetamide (Compound No 18 Step
folgvgggmg tot ?ﬁgtﬁ(gﬁg s@l%%\ %Saé@mole) in dlchloromethane
tric3h g3 AZERiIgYCl8[8 hiBl1exaGd/ in ey L eI R [T R SAUUARIOf 51.2 mmole)
(3-benzyl-3- azabrcyclo[3 1.0]hex-6-yl) methanol (prepared following

Wae%r’@fi 15985 gsiplly Y5os Gl HRPIRYIEROAIh AR stirtse for overnight.
It WHS W ABNREHL Addlidn JBsBinelelabshninaneostdphianyt shiehise ddd organic

mL, 51.2 mmole) was added. It was gradually warmed to an ambient

layg g ﬁ&ﬁﬂr@taﬂaoswea%rer}a%ralﬁe ofisgUeHE e byshgditidth grater, brine
an$ARHAISL ASHIBRLS S ThDiGashan gl sRidiap At Ot aie LLIRYSIOMAS. The

separated to give solution of crude product. This was washed with water,

crugmEodd WASAWBUATLRRGARSTIE i SRS HE R S RBer i c-
triRaaRiAe Pyaduste bR ©ruAR PoduglivapRIgItedshaROIYW clear liquid (2.2

chromatography using silica gel with hexane- triethylamine (99.1) as
g Hdeht to give the required product as pale yellow clear liquid (2.2 g,

step b Svtesdt G thes'r%ﬁ'ﬁ@?‘Wﬁ\oﬁe}rﬂm%&Wr&?ﬁﬁﬁg')ﬂ%‘ﬁ/éﬂmm
el B S ROl R ot TR s

merhgtlegtamine solution (25 ml) was added. The steel bomb was tlghtened
and warmed to 85-90C for
(2.4 g, 8.5 mmol) in methanol (20 ml) in a steel bomb, aqueous 40% methylamine

solution (25 ml) was added. The steel bomb was tightened and warmed to 85-90°C for
about 15 hour. It was cooled down to an ambient temperature and then to -78°C and was
opened up. The mixture was transferred to a round bottom flask and solvent was
evaporated, diluted with water, dilulte hydrochloric acid and extracted with ethyl acetate.
Organic layer was separated and discarded. The aqueous layer was basified with 10%
aqueous sodium hydroxide solution to pH 12-13. It was extracted with dichloromethane
and dried over anhydrous sodium sulphate. The filtered dichloromethane layer was

evaporated to give the required compound as yellow liquid (1.8 g, 98%).

Step c: Synthesis of N-[(1a., 5a., 6a)-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
phenyl-2-hydroxy-2-(N-methyl) phenylacetamide

To a cold solution of benzillic acid (1.9 g, 8.33 mmol, commercially available) and
(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)methylamine (1.8 g, 8.33 mmol) in
dimethyformamide (20 ml) at 0°C, N-methylmorpholine (1.8 ml, 16.6 mmol) and 1-

12
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20 about 15 hour. It was cooled down to an ambient temperature and then
- was opened up. The mixture was transferred to a
W%%?@réé ??a?éf( and solvent was evaporated, diluted with water, dﬁ%ﬂgzoomoooos
hydrochloric acid and extracted with ethyl acetate. Organic layer was

hy&%&§rs&ﬁ90a@z@|i§@@.rﬁpg; dbe ﬁ%&?%ﬂ@ﬁ@ﬂé’&%@ﬂ%ﬂﬁ&%@&%Wstirred for
b ac%:ueous sodium hﬁdromde solution to pH 12-13. It was extracted with
abeH

Aforietaiid 23-ditectndenyvepamtotiaxsaibed inidn dnudretiloride (1.6 g,
8.3fltarael pichlerampe thana dayRhwas Kuan@iatE e aive ihen eawiad temperature
compound as yellow liquid (1.8 g, 98%). Step c: Synthesis of N-[(la, 5(X,
an%at}-rg%é?rzgﬂf-%g%iéwfafﬁ&?@ﬁhsﬂ-w%@mwfﬂawr and compound was
extPRREY Wath yeepyce-{i-melkybapReRyBceia g fedm ke d £pkdiQRtRivater, brine

benzillic acid (1.9 g, 8.33 mmol, commercially available) and 30
an¢sipehoy R b YBIRY RIS T MBS |- iSRS YIsTAS (g andgvaporated
to HIVBQbule pHoMRIAY THeNa e edsoll & ftzifNdnethivicagnheing{1.8 ml,

16.6 mmo)) and 1 12 WO 2004/089900 PCT/IB2004/000008. hydroxy

ChiogH BRTABI TS 2 GBS MMTSH HRAE 4 dDed! ARNTHETHIRMERE WS SR EY!
pro@iiceRoet] 4o stlekit dolid-cimetdaminopropyl)-3-ethylcarbodiimide
hydrochloride (1.6 g, 8.33 mmol) was added and the mixture was

Stegyacl Syt veaiae Nt a6, Feabbel)t Ierasicdielof3 Aral Issikred/ fanevsAMgighéiny1-2-

was quenched by addition of water and compound was 5 extracted with
hydERYY e D@t i) HREmYactiaMifs separated and washed with water,
brine_and dried over anhydrous sodium sulllghate. The organic layer was

filterd8 AN SANBFYEY % v B Produtt 2 ¥k hrabtiktwagnethyl]-2-
phayified Ry silica gelreiwnpriaamataaap iy, 3sing hexaseyeikasiate20 mL),
(4:1 to 2:1) as eluant to give the required product as colourless sticky
catalyiy pallg P@B‘@)ﬁ)ci@%gb%éyﬁ%%@ﬁsaéﬁﬂﬂ Rl &3 way hydrogenation tap fixed
withitarapicyetobailoRlRax Bxyl mathil]18e AR RyA2evay daexd add Nordethyhith

henylacetamide Tq a solution of N-[(la, 5a, .
hy gg@lbgw_glgfggfgyﬁ&g_imlig@ a _arﬂlé)ﬂﬁw]ggtpperature. The catalyst was

filtBRANAF Sy ety drdNvRBEaW ipheeaselanlides(d 38 Svapormale) ive the
methanol (20 mL), catalyst %ﬁgtél)ladium on carbon (10%, wet) was added

reqighPEasiist ﬁ?ﬁ?&ﬂg}f?ﬁéﬁ ligad $5%ith Fifiéd hydrogen ballon was
fixed over it. The air was evacuated and purged wi ogen. It was
QAP SrPHIC ROUTESR A& AR G dratire: e LA el data

shdikiedqthofi1gves Triitensthd 'WasiRGpsthiran athasidwiltere Was evemerzdqeh,
to give the required product as colourless sticky liquid (0.95 g, 930/%).

10H%, 4.52 (s, 2H), 4.17 (s, 2H), 3.94-4.00 (m, 3H), 556564 (tn, 4H); 2°45-2.58 (m, 2H),

1.91 (m, 1H). The mass spectrum showed peaks at m/e of: 337 (M+1).

Example 2: Preparation of N-[(1a., 5a., 6a)-3-azabicyclo[3.1.0lhex-6-yl-methyl]-2-

phenyl-2-hydroxy-2-(N-methyl) phenylacetamide tartarate salt (Compound No. 2)

To a solution of N-[(1a, Sa, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-
hydroxy-2-(N-methyl) phenylacetamide (0.933, 2.77mmole, prepared in Example 1, step
d)) in ethanol (25 mL), L(+) tartaric acid (416 mg, 2.77mmole) was added and the
solution was stirred for 1 hour at room temperature. A white precipitate appeared. It was

heated to 50-55 °C for 30 minutes and solvent was evaporated to half amount. Dry ether
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The compound exhibited a melting point of 72.4-73.7 C. Infrared spectral
owed (DCM): 1627.9 cm 1. 'HNMR spectral data s 6%
W#@@?ﬁ@@é 8.42-8.29 (m, 10H), 4.52 (s, 2H), 4.17 (s, 2H), 3. 9%%6 231000008
3H), 3.58-3.64 (m, 4H), 2.45-2.58 (m, 2H), 1.91 (m, 1H). The mass

waSRABLYI AW REPKSAiIMEVRL; BBl 60 a ek QNN 35 I PRAHBLIO e ther. The
ofN-[(la, 5a, 60-3-azabic cI013 1.0lhex-6-yl-methyl]-2- 25

drypai 9IP?‘ﬁ%rB‘S?§ ?tt(N“ (-,(t]h% gRenylacetamide tartarate salt (Compound
No.2) T a soluti . ,
6a)- [gef% %Bﬁﬁ’/ﬂ“? ghitlalss hgdroxy 2-(N- methyl)
h 933, 2.77 d 1, st
ctha &ﬁfsﬁwﬂ équvé%ﬁe%”%%%ﬂeﬁ%g PO e B
deghébabintiommple $tirred for 1 hour at room temperature. A white

precipitate appeared. It was 30 heated to 50-55 C for 30 minutes and
(2RpNdnt wasevapdratadity dialB anddiunt- Myl athiey] |13 ¥ErAH042A89960)-2-(N-

PCT/I 20014/0900.08 gas addeﬁ ;o ii gnd white precipitate was filtered off
Mﬁi@%@bﬂm St prenty> ry white powder was attained

(1. 3 t ol
S i S RO SRR &1 B D M Gtaraaty showed
(Dme&ar.amd.ms Emamje31412R5)1Mrﬂ,(m§a 80-2.83 (m, 6H), S 94106 (brs, 3H),

-3-azahjcyc hex--l 2|soro yl-2-hydrox
LT O R RO Tt 0§ THRPaRBer St d of 303
(Mstipwed (DCM): 1619.7 cm 1 1HNMR spectral data showed (D20): S

7.25-7.45 (m, 5H), 3.45-3.51 (m, 1H), 2.80-2.83 (m, 6H), 1.94-1.96 (brs,
(2l3i=N-fﬂHX152>4-60833(ﬁIZaBIH\)cm[86}Q)9ﬁ>(m YiHhethhE Mas<Ispeaitieny])-2-hydroxy-
R)-N-[(la, 5a, 6a)-3-azabicj
henyT)=2-hydroxy- 2-(N-methyl)

?33'?@‘?? ?i"'éjéfé éiﬁ%””d yé"%é@ APl ST 8 S B A8 (i, 21
3, 034(5:1@16 GH)ZHé}o;Ll mer?aﬂmogmlo:«s(sl\?ﬁ )98(1%;% ﬁg(lggxm% % The mass
P g% gﬁ %ec@ etaﬁﬁ?q}ﬁggf’rﬁr{‘é% “2-(p-methylphenyl)-2-

2RYN] ’1”- yI) £ hen lacef |de Compaund No. 18) HNMR

149 K/ -—_k . -- 1A 1 | 1= . .- BN ; 2_
al data OwWecU = N y y RoL o

hydroxy 2-(N-methyl) phenylacetamlde (Compound No 18)

'HNMR spectral data showed (DMSO): & 7.46-7.33 (m, 5H), 4.59 (s, 2H), 3.54-
3.46 (m, 10H), 3.17-3.05 (m, 3H), 1.36-1.28 (m, 2H).

(2R.2S)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-cyclopentyl-2-hydroxy-2-

(N-methyl) phenylacetamide (Compound No. 7)

"HNMR spectral data showed (CDCls): & 7.42-7.26 (m, 5H), 3.53-2.77 (m., 9H): 1.82-0.90
m,12H).

Example 3: (2R.2S)-N-[(1a., Sa., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-cyclopentyl-

2-hydroxy-2-(N-methyl) phenylacetamide hydrochloride salt (Compound No. 8)

To a solution of (2R,2S)-N-[(1a, 5Sa, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
cyclopentyl-2-hydroxy-2-(N-methyl) phenylacetamide in dichloromethane (14.0 mL),
etahnolic hydrochloride (3.5 N, 2.1 mL) was added at 0-5 °C and stirred for about 30
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20 3.46 (m, 10H), 3.17-3.05 (m, 3H), 1.36-1.28 (m, 2H). (2R,2S)-N-1(la,
-3-g7abicyclo[3.1.0]hex-6-yl-methyl]-2-cyclopentyl-2-hy -2~
Wig‘}@@ﬁ% phenylacetamide (Compound No. 7) 'HNMR Spect%ﬁgjeﬁgzoomoooos

showed (CDC13): S 7.42-7.26 (m, 5H), 3.53-2.77 (m, 9H); 1.82-0.90
mikiteb 20255 Examplecly tARwae kdhbl@d 2@der reduced pressure and the residue was

_6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl-2-cyclopentyl- .

trityrpfed e B-psAStHY S5 RenYdcBhanlie FyarseRihyassalicredandotipthed with
he@e 8hd aregRbAN AR @2t drida product in 90.1 yield.

6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-

cyclopentyl-2-hydroxy-2-(N-methyl) phenylacetamide in dichloromethane

(14.0 mL), etahnolic hydrochloride (3.5 N, 2.1 mL) was added at 0-5 C

and Btfireddfopanaliizn dbWia ADOMNSIRTWBRET/IBROBAKOGROA8E] data showed

inute 0-25 C._The solv as ved under reduc ressure
(Drég\)dzézgé?dﬁzze?waélﬁitﬁr%é%%}?ﬂln- xgr%&%%%f%ém.%%@ﬁ 5680 (m,
1Hobtadoed 0 am figaned amnd washednvith. lnepraneB N iadsy bpestMas sHow el
et the dri%d %Om%jg 90.1 yield. 5 Infrared spectral data showed (DCM):
pedfes £ /&l pectral data showed (D20):6 7.45-7.52 (m, 5H),
3.42-3.50 (m, 4H), 3.22-3.29 (m, 2H), 2.90 (s, 3H), 1.80 (m, 1H),
1.40-1.50 (m, 8H), 1.22-1.27 (m, 2H), 1.10 (m, 1H). The mass spectrum

EXshoYve . Fpreaakrs at m/F +H). g%x r ‘pggaf?f%f,?j{: (ﬁgr?tbqf;egf ?Vﬁ"_’methyn-

2-idoigoproRyhedirydroxphmharyiacetaicia o pausd No. 3) Step a:
Synthesis of (3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl) amine This
Steppan [sountiolesia o B(atrarsiy 8- falidiviye afie b HvedGrgl destindednmrEP 0413
455. 15 Step b: Synthesis of N-[(la, 5a,
6a)-31beneyiBaxhbicysjo[Bebiofddr! BrylumgativypraccidaordepylidetyaEP 0413
455)_xy-2-ph enylacetamide To a cold solution of
2-isopropyl-2-hydroxy-2-phenylacetic (prepared following J. Amer. Chem.

S e o a0 ey F SR ey
isofoiaying iy 2 pidebdnydagetamigsd in EP 0413455) (1.8 g, 8.33 mmol)
in dimethyformamide (20 ml) at 0C, N-methylmorpholine (1.8 ml, 16.6

mmdly ared !t bl Benisomapple’ (hytrogy & athenitieptivépecadisdd e ving J.
Anfbie BHXrSovas sitired.fop Aot 4S0RNChEt L680; 65:6283) (1.9 g, 8.33 mmol,)
and (3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)amine (prepared following the
procedure described in EP 0413455) (1.8 g, 8.33 mmol) in dimethyformamide (20 ml) at

0°C, N-methylmorpholine (1.8 ml, 16.6 mmol) and 1-hydroxy benzotriazole (1.12 g, 8.33
mmol) were added and the mixture was stirred for about 45 min. To it 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.6 g, 8.33 mmol) was added
and the mixture was gradually warmed to an ambient temperature and stirred for
overnight. It was quenched by addition of water and compound was extracted with ethyl
acetate. The organic layer was separated and washed with water, brine and dried over
anhydrous sodium sulphate. The organic layer was filtered and evaporated to give crude
product. The crude product was purified by silica gel column chromatography using

hexane-ethyl acetate (4:1 2:1) as eluant.

Step c: Synthesis of (2R, 2S)-N-[(1a, 5a, 6a.)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
isopropyl-2-hydroxy-2-phenylacetamide
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dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.6 g, 8.33
added and the mixture was gradually warmed to a
W@@g&a@ ure and stirred for 25 overnight. It was quenched by a%gw)%% 4/000008
water and compound was extracted with ethyl acetate. The organic layer

was ”P@Q%@Eﬁ%ﬁ@?l‘d"?ﬁ'&?%&"%‘j@tﬁén iNg- 208 3‘&@[@"1‘90 JRANBARHR thy1]-2-

sodium sulphate. The organic layer was filtered and evaporated to give

ISOBFQREl- %ﬂ@tﬁf@ﬁwﬁ@@a Cﬁﬁe@w (A}a@p&?rﬁ@ﬂrba}eéméérgéné&mﬁh(25 0 mL),

5%5599&%996%%&%%‘@ /e%f ) acRtaiad4 kil hARg AT h3PariSRrous
c: Synthesis of (2R,

ame&anglakﬁﬁrawd&&go eiynﬁla@mgm 2ddedpndpnHaTHyERRkiho fRction

m1%%%@&%@H%&%W&l%%ﬁﬂmlp&%%%ﬁ%%&99&%8 cheigdselrsan of
N-[(la, 5a, 6a)-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-meth

temRSFHOKYRRAHE SR ID RERE BBl ¢d @gowarhﬁﬁ‘dréj]wﬂarﬁ he hyflo bed
wal R HRANG WER Qdttlaho P RAHANILH P eaERO Ee2ne)) RGNS MAS mL). The
added under nitrogen. Then anhydrous ammonium formate (0.8 g, 12.3
filtppt g a8 satatrd Hade sy adderestdae i éllm'i%d?’étbv‘é@tf’éﬁaﬁééﬂ{ of the
resiﬁﬁk% ARBAU NSRRI EPRIMOSPRE AN RAPIRU R £Q0TY IEMREAF W R tate

e reaction mixture was f|Itered through a bed of hyflo. The hyflo bed

(2xpBAsnhasne dhgiehih agesaioll{y s OvasLYy aghig veidk tapsc(2B1d brHnY apkytivatdpricd
ov@?nﬂam}ausT QR WYaS RPPGRUFRIREIMBIST Y ARCHT: ERG FRsidue

was diluted with water and pH of the resulting solution was adjusted to

(PH-fh s PNk BXIREEMDEN eliglaga B AMR G dith) @4 hwed

| acetate layer was washed with water and brine solution. Dried over
(Claﬂ%)

dﬁﬂléosaeﬁ@rﬁ%@Hha?@éﬁ&&d%e}ﬁ)at@a%Sg V)il tofpadhi 2. 79-
| r I S ) SREeGtr
2 ) B e A e
spegt@engsme‘f(ﬁd ma#szuﬁglezowéﬂ (Mﬂr)l)l 26-1.31 (m, 2H), 1 00 (d, J=6Hz,
3H), 0.72-0.77 (m, 4H). The mass 15 spectrum showed peaks at m/e of.
289 (M+1). Example 5: Preparation of (2R, 2S)-N-1(la, 5a,
6u )-3 azablcyclo[3 1.0]hex-6- yI-

EX "\! .1. ISHAFHH] f ? .: e S2Y,

me(ﬁﬂﬁ'—‘ﬂ%ﬂb@o‘b‘% %@&w‘%m&é&%q%@%}d}low@@é@e salt ( Compound No. 4)
6u,)-3-azabicyclo[3.1.0]hex-6-yl-methyl] 20

2-isopy QR FoxyRRphearai@midestl %Qzﬂb@c&ﬁ@%el) U}hex 6- _}/l -methyl]-

dichloromethane (14.0 mL) etahnolic hydrochloride

2- 1?ﬁﬁ1@1@¥x%d§/é%é@a@@@b%mﬁﬁr@d4@rﬂa%a@msbmﬂ}fé%%@@eﬂz@@(14 0
mIhN&ARINERHY@S CRIMRYE B UNKen rediceduraasRv@Rdidded at 0-5 °C and stirred

for about 30 minutes at 20-25 °C. The solvent was removed under reduced pressure and

the residue was triturated with n-hexane to get a solid. The solid so obtained was filtered
and washed with hexane and dried ubder vacuum to get the dried product in 95.1 (1.5 g)
yield.

The compound exhibited a melting point of 70 °C (softening start). Infrared
spectral data showed (DCM): 1641.1 cm™. "HNMR spectral data showed (CDCl3): 8 7.63-
7.65 (m, 2H), 7.40-7.47 (m, 3H), 3.30-3.37 (m, 4H), 3.14-3.16 (m, 2H), 2.90-2.93 (m, 1H),
1.74 (s, 2H), 1.21-1.23 (m, 1H), 1.00-1.01 (m, 3H), 0.81-0.83 (m, 3H).

Similarly, the following compounds were prepared following the procedure

described in Example 4.
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the residue was triturated with n-hexane to get a solid. The solid so
WC??(%@%Z?)%%}%% filtered and washed with hexane and dried ubdeE ﬁBB 4}800008
get the [

ried product in 95.1 (1.5 g) 25 yield. The compound ex%litlte a
melting point of 70 C (softening start). Infrared spectral data showed

. .30-3.37 (m, 4H), 3.14-3.16 (m, 2H),
8, (Campound o), 1.21-1.23 (m, 1H), 1.00-1.01 (m, 3H),

0.81-0.83 (m, 3H). 30 Similarly, the following compqunds were prepared

folloWAfg e prefeidine shesai R ME SThiecm 16 MY Botmeeedgtr showed
(C]B@I-!Z.l%%%@@@%%2@37%5)7%{({%,55@{), 0.83 (s, 1H), 2.83-3.16 (m, TH), 2.35

6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(3-pentyl)-2-hydroxy-2-
(mpPdhylREEaRtde Edmpddnt Nds) It hrEbedpassrcatitars peaks at m/e
of: (AGM)j-1§51.7 cm-1. '"HNMR spectral data showed (CDC13): S 7.61-7.64

(m, 2H), 7.27-7.35 (m, 3H), 6.83 (s, 1H), 2.83-3.16 (m, 7H), 2.35 5 (m,
RHE) NP 208 M bt a0abRede b AT 0 Bk TG IASH SPREHHTSRONYELy 2

peaks at m/e of. 317 (M+1) (2R, 2S)-N-[(Ia, 5a,
hgylmefaamieydiemppanddyos Mimethyl]-2-methyl-2-hydroxy-2-
phenylacetamide (Compound No. 12) Infrared spectral data showed
(DCWW@%I@‘EWW‘QWﬁm)déﬁ%ﬁ&ﬁ’ed HY M Epestrakdata showed

7556 {m 2847 (BH), ) ]
(Clé%’lgz. 26.55535(?;17,34%117, Zﬁg}, ﬁs(msﬁggi?igg (6'975 (M)‘s') 1%1%’%’.@52@%@51%%), 2.80

,1.79 (s, 3H), 1.22:1.32 (m, 2H), 0.76-0.80 (m,
2.9%Kenddbs 5g@dsuth shadrddigdaks B niid of - 8@ fim Hil). IR npasy-spgeigum

shorfe bR 2zahicviold 1 hdlhgx-6-yl-methyl]-2-(p-fluorophenyl)-2-
hydroxy-2-phenylacetamide (Compound No. 15) 15 'HNMR spectral data

el (GRG3)6)-5-49abi03 (073 I ELE- (el 3-8 MRS dRnehih-
2.96-2.83 (m, 4H), 1.34-1.30 (m, 3H). The mass specirum showed peaks

hydnoxiré-phegynagamida (Compoad\NId 534,
6a)-:§-azabicyc|o[3.1.0]hex-6-yl-methyl]-2-(p-methy|phenyl)-2-
hydrdx)Udp esirat deamibey P nd N6 426) Gk RINMROsdral Hata-26-

3.29 ,9@1‘%-?&33&%;%%4[@’3%'_@11,63@@@’&1593 géﬁl:f’r?s}xé'{peg—lﬁgaks at
2.97:2.84 (m, 4H), 2.39-2.29 (m, 3H), 1.30-1.28 (m, 3H). The mass

m/e of: 341.39 (M+1)

(2R, 28)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0Thex-6-yl-methyl]-2-(p-methylphenyl)-2-

hydroxy-2-phenylacetamide (Compound No. 16)

'HNMR spectral data showed (CDCls): 6 7.44-7.14 (m, 9H), 6.70 (brs, 1H), 3.25-
3.21 (m, 2H), 2.97-2.84 (m, 4H), 2.39-2.29 (m, 3H), 1.30-1.28 (m, 3H). The mass
spectrum showed peaks at m/e of: 337.40 (M+1).

Example 6: Preparation of (2R, 2S)-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]lhex-6-yl-methyl]-2-

cyclopentyl-2-hydroxy-2-phenylacetic acid ester (Compound No. 6)

Step a: Synthesis of [(1a, 5a, 6a)-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
cyclopentyl-2-hydroxy-2-phenylacetic acid ester

To a cold solution of 2-cyclopentyl-2-hydroxy-2-phenylacetic acid (1.9 g, 8.33
mmol) (prepared following J. Amer. Chem. Soc., 1953; 75: 2654 and J. Org. Chem., 2000;
65:6283) and methane sulfonic acid 3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl ester
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spectrum showed peaks at m/e of. 337.40 (M+1). Example 6: Preparation
-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-

Wc%é%%%%%ﬁ-z-hydroxy-z-phenylacetic acid ester (Compound N%.%gjlg%g%mooooos

a: Synthesis of [(la, 5a,
(pr@ﬁgf@dtiﬁ%fgﬁﬁzzﬂbg 18[3:1401he%- Gitlam et wilaéehy formamide (20 ml) at 0°C,

cyclopentyl-2-hydroxy-2-phenylacetic acid ester To a cold solution of
1,Sﬂ&@bﬁéﬁh?ﬁ%r%f@ﬁyaz:aW@E@ﬂﬂ:@&&(ﬁ:@b{r@w wiasedyedrapshrerl
mifeRWIAY géaé%ﬁ& GARd RS aﬂrﬁ@i%hg Rnff2A AR Qe FRETve A0, It was

30 65:6283) and'methane sulfonic aci _
quenghas Y- 3daapn T aothexumgd ety castestad with S gegogodhe
orﬁﬁlﬁ%@@%@%@ﬁe&%ﬁp@%ﬁé@ ﬁ%ﬁ@@i@r}bﬁ%&ﬁd ﬁ%é‘d%v%&m;'ﬂ?t%d@
dimethyformamide (20 ml? at 0C, 1,8-diazabicyclo[5.4.0]lundecan-7-ene
Soctmmyéhet@, Shpopgandt) s wasSdtard ard evaratirE s ya Gigiy product.
ThWaRE bk Wﬁﬁﬁ‘iﬁ@ﬂn&%ﬁiHﬁ%é%ﬁﬂfﬁ?@hﬁ%‘h%‘(@ﬁ?iﬁﬁ&. It was

guenched by addition of water and compound was extracted with ethyl
St@?ﬁ?@?nfﬂé@ig’d?rﬂii&i,%@yg&)ﬂ@éz%ﬂé\/r@@[é an] Wéﬁﬁ@?_ﬂ rWéﬂhWP—tﬁbgélHiﬁntyl -
and dried over anhydrous sodium sulphate. The organic layer was filtered
2-hyr0apdrBesy iRsefiverei @8tFoduct. The crude product was purified by
silica gel column chromatography. Step b: Synthesis of [(la, 5a,
6(x)-@oé‘z%}éy&d[ﬁ[ﬂe}h&»é%:%ﬁw}]@:@%tbwdgﬁﬁ-1- Jhex-6-yl-methyl]2-

) oy-2 el : _ i ( " _
cycgg%?l{éﬂ:gz%&hg%%‘lgggﬁgr[?g&l@t%i&gdlgf%ﬁfg td;]BJ;l %'_&Ha%t)[ {a59AnL), 5% Palladlum
on ¢pErepdAtYIL-hYRfro R Wietidsd st eichitogrtt ihher aneHENS| qpmgnium
forMkik BY8 palladiym QNGaRORIRE NdéPATANENNAEAddQbHRE R ure was

nitrogen. Then anhydrous ammonium formate (0.8 g, 12.38 mmole) was

refhrgddaitad atikeng W tHEREsErmesBieie (varlcremusesiiérmrarapre and the

realdQUR Hﬁgﬁfr@wwﬁﬂe@é_ﬁ‘ﬁﬁﬁﬂ & KeaQled,ias o tSMperatWS andHES vieh
reaction mixture was filtered through a bed of hyflo. The hflo bed was

mefhaapbd wittnettihargased ) mdshansdowades (25 GmiL) Ghe isiaie 250

conBéairdfeg {ilfgsata Wam. concRIMRICH HNHRIVAGSHMY A FRSAIVE M@Sresulting
diluted with water and pH of the resulting solution was adjusted to

solgsiquwysyehue e P Eldas e it aohl esagted (widhoethy ) aggtater@x 50 mL)
an@IRYACAIALERY RlyvER WaSRGd NIRRT and &Gﬁﬁ‘@s@%ﬁ%ﬁf‘Dﬁ%@&%\%\fer

20 anhydrous sodium sulphate and concentrated to give the title
anlpglrpisred UPNMPbasead dsershsd igepbe Sflaronaryngdd (m, 2H),

7.36:7.28 (m, 3H), 4.13-4.05 (m, 2H), 2.97-2.86 ém, 4H), 2.29-1.50 (m,

12H) Hid nspss tspledatia fhemedvéeP Cl): 8 7.67-7.64 (m, 2H), 7.36-7.28 (m, 3H),

4.13-4.05 (m, 2H), 2.97-2.86 (m, 4H), 2.29-1.50 (m, 12H). The mass spectrum showed
peaks at m/e of: 316.31 (M+1).

Similarly, the following compounds were prepared following the procedure

described in Example 6.

(2R, 2S)-[(1a, 5a., 6a)-3-azabicyclo[3.1.0Thex-6-yl-methyl]-2-methyl-2-hydroxy-2-

phenylacetic acid ester (Compound No. 9)

Infrared spectral data showed (DCM): 1729.7 cm™. "THNMR spectral data showed
(CDCl3): 6 7.55-7.58 (m, 2H), 7.29-7.38 (m, 3H), 4.02-4.12 (m, 2H), 2.82-2.94 (m, 4H),
1.71 (s, 3H), 1.48 (s, 2H), 0.93-0.97 (m, 1H). The mass spectrum showed peaks at m/e of:
262 (M+1).
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peaks at m/e of. 316.31 (M+1). Similarly, the following compounds were
llowing the procedure 25 described in Example 6. géir
W@ggﬁg@g 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-methyl-2 d'rBo2>?O 200008

phenylacetlc acid ester (Compound No. 9) Infrared spectral data showed

§LCT Y QU ) 3 0. 97 (m, 1H) The mass spectrum
showed peaks at m/e of: 262 M+1 18 WO 2004/()89900
PC'I%@?W?E%G@@E‘ Qpéq [ ]aC :1723.8 cm™. 'HNMR spectral data showed

(CHR):$-82R0icyY9ol3nl ?ﬂt}e#@ﬂr 5hylkﬁ)'w950wts%rhy§|mxz 81-2.93 (m, 4H)

henylacetic acid ester Com ound No. 10) Infrared spectral data showed

2 btfw)(rm;izﬁ)a kAP 3ﬁmﬁlsbéb%lld&é@héﬂlb@ EOCTHHE 7185 Thgmass

spd@Bust hon’d Eeéﬂs@nﬁdéf@@é@/ﬁﬁfm 2H), 2.81-2.93 (m, 4H), 5
2.61-2.66 (m, 1H), 1.29-1.39 (m, 3H), 0.94-1.02 (m, 3H), 0.71 (d, J=6Hz,

2R d)sﬁ*@ﬁd“?&%&t’%cé%mciﬁ@&}’?q pRRESAL MR AT ZIAAMEd) (RR hydroxy-2-

ok L AKnethyl]-2-(3-pentyl)-2-hydroxy-2-
phenylacetlc aC|d ester (Compound No. 11) Infrared @g{ectral data showed

(DChnfrared spectal fate RiMres QMo At sAcied HoMbepesirasdata showed
(CPBEG) 757 iy A ind 28y BFo(M3 B, 41984 L4y grﬁ)zﬁ)gé 902 6@6m 4H),
4H), 2.15-2.19 (m, 1H)142151m4 ), 1.09-1.2 3H), 0.98-1
2147 3?4§H0 DO -(nd 13m0, 4the hilss. %Bé@tréiﬂ)sﬂ&&éd%éﬁksﬁl)n@/é bf).76

(m3§-ﬁ)(|\°f'l’ié-}n£g&p%§)n[ﬂ§s}§ﬁved peaks at m/e of: 318 (M+1).
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(m-methylphenyl)-2-

(IYEEORrG-BeRYAsElin B T (HmROUNMNRy1H) 4 MY B RASHS!
data showed (CDCI3): S 7.43-7.12 (m, 14H), 4.18-4.16 (m, 2A),
hydrgged gh¢nylangicaad.csteg (Gommoumd 21148 (m, 3H). The mass

spectrum showed eaks at m/e of. 338.34 (M+1). Biological Activity 20
RadibiyMR R’@fdfﬂg datgssipsy chC Bty OF tt5t/cbhipbdidb forifd-ahdm, 2H),

3.0M3 muéﬁaﬁ'ﬁbc zrgg@%r(sﬁt bﬁ‘ﬂe? Y(R$. Qﬁﬁﬁnﬁ'ﬁﬁdﬁ% mass spectrum showed

[3H]-N-methylscopolamine’binding studies, using rat heart and

pealissrhaneliu IS dI téspectively, as described by Moriya et al., (Life
Sci.,

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 as follows. The membrane
preparation was done with the following modifications: a low spin step of 500g for 10
minutes at 4°C was used; the buffer was 20 mM HEPES, 10 mM EDTA, at pH 7.4; the
high speed spin was done at 40,000g and the homogenate was passed through a filter
gauge before any spinning. The assay conditions were modified as follows: the assay
volume was 250 pL; the incubation time was 3 hours; the PE concentration was 0.1%; the
filtermat used was GF/B from Wallac; the scintillant used was Supermix from Wallac; the
amount of scintillant was 500 pL/well; and the counter used was a 1450 microbeta PLUS,

from Wallac.
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1999; 64(25):2351-2358) with minor modifications as follows. The

r preparation was done with the following modificatiquﬁ'[ |
W(S;%)?rbp &%%pg (%)f 500g for 10 25 minutes at 4C was used; the buffer Was/?EébWMOOOOOS

mM HEPES, 10 mM EDTA, at pH 7.4; the high speed spin was done at
MeHIA0g prebHiatiainosaniadniRasses tiouehaWiiesoRudr.RE R ed in ice

any spinning. The assay conditions were modified as follows: the assay

colddiameasnising Suieh e TREG AR MmO WS Bivbtr&He P ErepFiaibatBrr
sadBsD- 1y theuditernatdineswasdGriB fommdadegstis:saistlbanifasehd the

was Supermix from Wallac; the 30 amount of scintillant was 500 pL/well;

homqgepmcclamidicied upaen trasevsie Al beth s esend BHa atiat cayrifpged at
5089004/ 062900 e THF2R0400RQQ8bMeRRIBNE RieRREALANI0,000g for 20 min.

Submandibular glands and heart were isolated and placed in ice cold

The grilsg LsiFHReE S ESSEB S IMD S A LSH A whirh &bk 20
mmftﬁb?ﬁ%i{m-&ﬁ%.ﬂ%ﬁﬂaw%:a&%m&%'@@%mltﬂemm&%&fa

homogenising buffer and the homogenate was filtered through t\%'o layers
of wet gauze and filtrate was centrifuged at 5 500g for 10min. The
supernatant was subsequently centrifuged at 40,0009 for 20 min. The

Likeletithisohiaiped pas fesiaRendad Nssame valy e Rlassexidiae
(HEPES 20 mM, EDTA 5mM, pH 7.4) and were stored at -70C until the

mefpREaps Aeaiageniishd Bhdni e ithe ¢6iisbnGgsd ere did sdiesamapiefter

' | T h It 50-25 teir .
S R U AT R R e o
pre34n2s Cf fo pBh atiemnsp bkt iinbitigwaissdeterinm recbin ineupndgenteob der

: ) . ot filtrat
G AT T S e e LB i B
bufe (pbliffeh) (pHhe fdyeMinatfiverrendris dvad liviod sadiobotimity retiidaastivityfilters was
i it T . ) |
oo e B BRI Bogram
usinf &Rl @ afinbifitianccorsiaatusi ashisilconatens tranK compatitilated from

binding studjes by ysing Chen Prusoff e tion (Biochem Ph acol
RN e e ke e Sk e oS AN
1973HIRB B UsedSINKhe pasgiqulal dxperiment. pithe cfogeiijat2th D¢ KINMS used

: tresult%.of the com%)urgds _bzsm\ffedﬁgjere in the range of 0.05 nM to 136
n r]?ﬁllp?cr)r“i\yl]élrr )é%%roreéln'd 206 tM%0°34.6 nM for M2 receptor. Functional

Exp%r}llrg itI'SGSLlIl {094 %Héact&%}ggﬁr%‘g% SLived were in the range of 0.05 nM to 136 nM
for Mj receptor and 0.06 nM to 34.6 nM for M, receptor.

Functional Experiments using isolated rat bladder:

Methodology: Animals are euthanized by overdose of urethane and the whole bladder is
isolated and removed rapidly and placed in ice cold Tyrode buffer with the following
composition (mMol/L) NaCl 137; KCl 2.7; CaCl; 1.8; MgCl, 0.1; NaHCO5 11.9;
NaH,POy4 0.4; glucose 5.55 and continuously gassed with 95% O, and 5 % CO..

The bladder is 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 is maintained at a constant basal tension of 2 g and allowed to

20



10

15

20

25

30

Methodology: Animals are euthanized by overdose of urethane and the

W%%L’Z%g%)u der is 25 isolated and removed rapidly and placed ég_{;cig?@l 900008

er with the following composition (mMol/L) NaC11
CaC12 1.8; MgC12 0.1; NaHCOS3 11.9; NaH2PO4 0.4; glucose 5.55 and

eqEPBERYGYslY RS REMItH 18R aIR2Pati S Hat-Rd JNgbladdal INEU IR of the

longitudinal strips (3mm wide and 5-6 mm long) and mounted in 10 ml

eqyipaptionpgriadsthe siahil e AGtRe Haa CATEAHI HESSBWRRHS fsssredapith
1 uhRide LG he RihesRReueRRRECEt tR & PSRk IhyoHeind: fHEE concentration

displacement transducer. Each tissue is maintained at a constant basal

respARsforrEYtY Ssbralishidd tndhirs 2004/0894b9 s ehiastodvients 2l
waSkdilibrataiionishrme BUMREWACHEIRSS dsRaneaeavepkd BliRcAd

the end of the equilibration period, the stabilization of the tissue
oblagnaddemeereepoRt isadie oL IArier © dsaerardsictutively,

2-3 times. Subsequently a cumulative conce trationEres onse curye to

carbABR 6P HITSSIRETUNS FSCHBEMAAE) 1obCURGHEARE Lagurdiiies are
caleidshdhofitthheasklivg ieaehitveduseClapue soPeBntjatidie pKB values are

response curve is obtained in presence of NCE (NCE added 2Q min. prior .
el G UL T R TG cor b IS PAGL R SFATE SRS 01 s B
1))Ewhaie, ARG atdlue £arg inaleupatechby dittinggonAliDeainr dgrebsiate of

curve ,SGraph Pad Prism). The pKB values are calculated by the formula
antgE@ISt 1og [ (molar concentration of antagonist/ (dose ratio 10 1))] where,

dose ratio = ED50 in the presence of antagonist/ED50 in the absence of
antagonist. In vivo experiments using anesthetized rabbit: The effect of

In i %&!Eeé Eﬁ&"b’éﬁg}%‘ﬂs&? SDEAIBEIC! X ‘%?%c%%%‘i%&&@l%%%%s studied

pressu eart rate alivation. 15 Male rabbits weighing 1.2
on wahachndesthetizdungith endtadder (I Sgvike) heart ratdanidisabratiens a slow
intravenous infusion through the marginal ear vein. The tracheae were

caniVideeabithaieizhingitwvay kaeeeaBrsdirbred suit wathraedideslfeonand
adiNRistePQ R ALIEH % VSR %ﬁ&ﬁ%@&@%%aﬁ%@ﬁ FaRSAHEE acheac

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

wepycanaelist s muiggbratr by tRatpifte BOohnestows seeetiad fipppthe
ferRORATIRRP TR AUETY SfasseaRRHes! for Jhe AAmiRiRRaN BhncRIRAERlG rass

Test compound and saline were infused intravenously via the femoral

mogisin/ D vigkider b deatpide Vs roagH gt ddaehnacriniy sasdcd din the pulse
walREV IS pregidentifiedncarafiilvisarataied anddigatadol iR HigiRIRtration of

were incised proximally to allow _ ' _ _
carbachol. Test compound and saline were infused intravenously via the femoral vein.

The bladder was exposed through a midline laparotomy and both the ureters were
identified, carefully separated and ligated. The ureters were incised proximally to allow
free flow of urine from the kidney to the exterior. Bladder neck was gently held and the
urethra was traced and separated from the adjoining tissues. PE canula was introduced
into the bladder and ligated. The bladder was drained and subsequently filled with 15ml
of warm saline (37°C). The other end of the intravesical catheter was connected to the
Grass model 7D polygraph through a Statham P10 EZ pressure transducer to monitor the
bladder pressure. Care was taken to keep the exposed area moist and warm. A period of
30-60 min was allowed for stabilization of parameters subsequent to surgery. Salivation
response was assessed by placing preweighed absorbent cotton gauze in the buccal cavity

for 2 minutes after carbachol administration.
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free flow of urine from the kidney to the exterior. Bladder neck was gently

e 25 urethra was traced and separated from the adjgini
W#%%@E%@ canula was introduced into the bladder and Iigated.L% Eékgz 004/000008

bladder was drained and subsequently filled with 15ml of warm saline

(37C)nd bgRthgrradRiibenntavasiaahepthgies was AenneEBddeute changes
Grass model 7D polygraph through a Statham P10 EZ pressure

on hlaodrresius rhetdrtanbhiadist presstirev errebivascthken I keayp igble
resBRQEOHAs M IAAIRE aNELVAEp M RENRGEFRid0&PNDIVES SUBgELiRly, effect

stabilization of parameters subsequent to surgery. Salivation response
of {peksaiag osg Wﬁ%\mﬁmgrg%%@%gﬁ? dotiBHgsiRE ﬁﬁ“i%r@h(’l

chdieeal GaultufRE® minutes after carbachol administration. 21 WO
2004/089900 PCT/IB2004/000008 The effect of the compound on

carbarbohth&oikgldadarieealin dutestchandesonhloem e baadpcdigarivere

rate apd hladder pressure were observed east two stable responses .. .
e Sta S R0 AL BN o iohe 3G A6 0098 redaiod f i
50BursespsiRty welfe cil aflineddasing doEadaf wetcdimpguiod pwimehialelose

gl.v,lz to 15 mm efgéﬁg Ci achol 5 challena(e}) @/as studied. The hangﬁ,( Th
oS PSS EY DG PR o Bhe TSRt GCKS B eRrgichare &ke. The
ID g piless€or ddattd ehpegaifeaiot poatfeaiinde néstanitok dDHonialbes (d8Seo about 4.2

equired tq inhibit 50% qf response) were calculated from non-linear
e d AR TSP M1 dA HOCE" FECp TGS R S g (o SAGEB SR
abaafBVar@@kd. values were expressed as g/kg. The 10 ID50 values for

bladder pressure for compounds tested ranged from about 1.89 to about

4.2 Wkde Thepiiogh valvasitor lsalivatiodeforibednpaans dE stegpeariged

rom about 3.7 to _about 30.4 g/kg. While the present invention has b .
e S TR 5 Kl n e
art@qdival emtndél bebeppahetudter tthoschsldtienkinttiie fbsant ancatrerintended

to be included within the scope of the present invention. 22 WO

2004/089900 PCT/IB2004/000008 WE CLAIM 1. Azabicyclo derivatives

as muscarinic receptor antagonists selected from: N-[(la, 5a,

6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N- 5

methyl) phenylacetamide (Compound No. 1);
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w2

N-[(la, 5a,
cyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(
ny ao%%amlde tartarate salt (Compound No. 2); (2R, 2S)-N- PFP};E%X)/OOOOOS
6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-
hyd oxy-2-phenylacetamide (Compound No. 3); 10 (2R, 2S)-N-[(la, 5a,
Mblcyclo[B 1.0]hex-6-yl-methyl]-2-isopropyl-2-
hydroxy 2-phenylacetamide hydrochloride salt (Compound No. 4); (2R,
ZS) -N-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(3-pentyl)-2-
acetamide Com

d
oty SRR RS e TR e p LRt e rom:

hydroxy-2-phenylacetic acid ester (Compound No. 6); (2R,2S)-N-[(la, 5a,
6a)-BldzbdoiSpcl 6[8)-B-jabiegeldim e i eytiopenti-2phenyl-2-hydroxy-2-(N-
hydrmeghl) Rberetlagbtohatey(Gostamicé Xaompound No. 7); (2R,2S)-N-[(a,
5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-cyclopentyl-2-
hydrdixht{2.(Romesnydy gabisyieletiahniithe npdyberddiid & Sahqodmpodrerxe - (N-
8); 2wellzR) ng:pm@peggnide tartarate salt (Compound No. 2);

6a)-3- azablc 3.1. O]hex 6-yl-methyl]-2-methyl-2-hydroxy 2- ghenylacenc
ac:ld(@&e?s(b é%)-? 10213 8.1 @]élex -6-yl-methyl]-2-isopropyl-2
6a)-3vaFanycydthpalass GRERYIS-NepIbpyl-2-

hydrox hen Iacetlc aC|d ester (Com ound No. 10) (2R, .25)-[(la
6a)- Ay ]% 419 361He% 65 Tﬁg i ﬁ@ﬁ; IpeghyI -2 opropyl-2-
hydrS§r2<p HW%&F@@E?&‘E%‘F %%%??dt OpppURENO N (la,

5a, 6 [ cIo 3 1.0 ethy
hydr 8§§§ 5(%2]1%2 IRF‘[[I%PQ (3 -pentyl)-2-

6a)-2 %131 9(5’]%@5?”6‘ Hﬁ}ﬂ"ﬂ pyl-2-hydroxy-

2- |d 2

6a()N et? ; lc a@f%ézn;%ir% U& ﬁéx (} sl%lé[j) r}ly )22 S))C[gpénta'l 2-
oxy P eny ace Ic’aci ester pound 0.714); (2R, 2S)-N-[(la,
rf‘%%zﬁb (ad % ijw Y ssispsat™>
ag(g)& i (é,; e i%%i

63) [é L Q3-8 - Y BRIMUZ (Rrihex-6-yl-me open

metwmsag%l hx%%%a&m&%ﬂm%fé%&%@@%@ o, 5

(2R, 2S)-[(1a., Sa, 6a)-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-methyl-2-hydroxy-
2-phenylacetic acid ester (Compound No. 9);

(2R, 2S)-[(1a, S5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-
hydroxy-2-phenylacetic acid ester (Compound No. 10);

(2R, 2S)-[(1a., Sa, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(3-pentyl)-2-
hydroxy-2-phenylacetic acid ester (Compound No. 11);

(2R, 2S)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-methyl-2-
hydroxy-2-phenylacetamide (Compound No. 12);

(2R)-N-[(1a, 50, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-hydroxy-
2-(N-methyl) phenylacetamide (Compound No. 13);

(2R, 2S)-[(1a, S5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(m-methylphenyl)-
2-hydroxy-2-phenylacetic acid ester (Compound No. 14);

(2R, 2S)-N-[(1a, 5a., 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(p-fluorophenyl)-
2-hydroxy-2-phenylacetamide (Compound No. 15);
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(2R)-N-[(la, 5a,

Wcﬁggdﬁ/o% icyclo[3.1.0]hex-6-yl-methyl]-2-(p-fluorophenyl)-2-

roxy-Z2-(N-methyl) phenylacetamide (Compound No. 17); 5 (ﬂﬁ'—ﬁﬁ%ﬂ?ooms
5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(p-methylphenyl)-2-
hydroy-2Nameiby3 ey iRgeismide (S e BmeY Yo B 122 Apmethod
for tﬁﬁ@fﬁ‘}%ﬁeﬂ&?@ﬁl}ﬂﬁﬁ?-ﬁﬁﬁ&ﬂm_ Rfid hediapoemtiausg kpm a
disease or disorder of the respiratory, urinary and gastrointestinal
SySt@I‘RS)rNdDﬁr&,irS0@,—%&)93di%@?c%[gﬁ@}ﬂﬁ&i%—maqa@qj]I@f(%iJﬂborophenyl)—Z—
MUSEAARISyOCEPIRiEhGDPRESING adminiesnp darmspithanimal or human, a
therapeutically effective amount of a compound having the structure of
Fornaig-INHi( 1@ R 166y B-Ghdity SRITBH . (1800w MNEH/T | 2 - fpofinsthial piksn y 1)-2-
pharnmacsutically-acceptaiiesaict ahaten@renpoaly Mocepjable solvates,
esters, enantiomers, diastereomers, N-oxides, polymorphs, or
metabolites, wherein 20 R1 and R2 are independently selected from
C1-C6 alkyl, C3-C7 cycloalkyl or optionally substituted phenyl wherein

. optighaigsbbdtiudradsnisyaee poplniba i omarCnicBlalky honag 3wlikosg drom a

halo 80, 1 0 1 . Y, erein
- B R D05

R1 Rh0dip¢dsy FEatisauitevis Fodiaitd thRuRIRENS2ArMOR0M08390prising
PCT&%%Q%%QQ@QQ gaiﬂ%f-}ﬁaﬁ’ BP‘HHI%EEPQ ?ﬁé%}?&ﬁ?o%ﬁb@f@@}% amount of a

pharmaceutically acceptable solvates, esters, enantiomers,
diastsrapaashayiogidesstpotrospeowrutetabolites, wherein R1 and R2
are independently selected from C1-C6 alk)ﬂ, C3-C7 cycloalkyl or

OH

e 'DN_H

I
R, O

Formula I

its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, esters,

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

R; and R; are independently selected from C;-Cg alkyl, Cs-C; cycloalkyl or
optionally substituted phenyl wherein optional substituent(s) is/are selected from

C,-C; alkyl, C;-C5 alkoxy or halogen;

Z represents oxygen or NR3 wherein Rj represents hydrogen or C;-C; alkyl.

A method of preparing a compound of Formula V,

OH R,
/
R C—N
‘ I | \—=n
R, O /

Formula V (Formula I, Z=NR3)
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optionally substituted phenyl wherein optional substituent(s) is/are

wcﬁ%@ﬂ%@%@m 5 C1-C3 alkyl, C1-C3 alkoxy or halogen; R3 repﬁ%sﬁm%omooooos

rogen or C1-C3 alkyl; said method comprising: (a) reacting a
compound of Formula 1l with a compound of Formula Il OH R3 _ 10 \4

------ aRd IR% i ddoN WM epdbié shkE, Jhiarmatauthddi auaupable B lvates,

give a protected compound of Formula IV wherein R1, R2 and R3 are as

defirfSErafdaioR S iothetlRt gD RhatamradyGieths 8" ireghoRigsRyherein
C-N NIN 11 Rz Q Formula IV li (b) deprotecting the compound of Formula
s S S e e e
FormapteoNah e itk d RReagthiRzie asticlefinadstdgd HsRldsdecRd from
O H 25 Formula V (Formula I, Z-NR3) 4. The method of claim 3, wherein

P is ah b%@i‘tﬁﬁ S ¥ A YRR group and is selected from the

group consisting .of benzyl and t-butylgxy carbonyl groups. 25 WO

00 oy P MRS BRI

said method comprising:

(a) reacting a compound of Formula I with a compound of Formula III

OH R H

o N

\I s N—P

R, O /
Formula II H
H

Formula III

to give a protected compound of Formula IV wherein R;, R, and R; are as

defined, and P is a protecting group for an amino group

OH /R3 }‘I_
TN
R2 O e N—P

Formula IV 51

(b) deprotecting the compound of Formula IV in the presence of a deprotecting

agent to give compound of Formula V wherein R;, R, and Rj are as

defined.
OH R, H
/ z
RI—FC—N \
R (”) \‘1 e N—H
2 ./
0

Formula V (Formula I, Z=NR3)

The method of claim 3, wherein P is any protecting group for an amino group and

is selected from the group consisting of benzyl and t-butyloxy carbonyl groups.
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5. The method of claim 3, wherein the reaction of a compound of Formula

WAI %agg pound of Formula Il to give a compound of Form%%JrYéﬁoomoooos

10.

" hydr

carried out'in the presence of N-methylmorpholine and
1-hydroxybenzotriazole and a condensing agent which is selected from

. 1-(Simgitbarpingpiopyindrethyheashastimide sotbacridg iR with a

1,3-dicyclohexylcarbodiimide (DCC) or 1,8-diazabicyclo
[5.4 enesacos hermtulgo-give tetmurpard b osmpkdidiis frariedetibin the

of a sRAUACHIRH Nfﬁ&ﬁpm&méaﬂwmmmmdﬁem@w dﬁ&@nf&ﬂ&mng

in a suitable polar aprotic solvent selected N,N- dlmethylformaml

dim SRR SISk SHsRISA Eramib 8-S HBCEMO AR MPEAR YA ) PridthrtAcR G mide
claimgirudneseintreDesctionilermpadas s Fomsid withra  SempaiBgkio

of Formula Il is carried out at 0-140C. 8. The method of claim 3, wherein
the degrBiBResH 6FRSddMOund of Formula IV is carried out with a
deprotectin t which is_selected from diumon c

S B A oA S SATRCHTA O AR QR with a
acid cdﬁlﬁﬁlﬁi&) dHoydhgatioric (ﬁ@l‘ﬂ%(goﬁlf hie meihodeqidtiainpdivberaint titected

Form o U AR e AT B ER <A aplroform.

met noI etra ofura r acetonitrile. 10. A me
'prert?rlmg %?ftl:ompoung]of Formu %ﬁeagb EFII—PI@LOEP@ ft%%\m Iﬁ”tha

R2 Q@dthpaurmiubd Kath({HariHukachrydamd its(pihddftaceutically acceptable
salts, pharmaceutically acceptable solvates, 25 esters, enantiomers,

. diastereomérg] NEoldtes, mmm@opmmm ités, whwaind Rf HodrRa 1V is

are I&qﬁgg ?()}Ml dﬁpﬁgﬂg%{g{g %n?@lﬁl&ﬁl cFYr%l a;LlﬁYl dfum on carbon

optionally substitute enyl w n optlon stltuent is/are
seIee@&ﬂ@m@l@m@hﬁ@@&ak@mﬂaﬂm@g&m%&@mmoacetic acid

compfﬁ}{bgo%gy&laglq@@cgggoo PCT/IB2004/000008

The method of claim 3, wherein the deprotection of a compound of Formula I'V to
give a compound of Formula V is carried out in a suitable organic solvent selected

from methanol, ethanol, tetrahydrofuran or acetonitrile.

A method of preparing a compound of Formula VIII,

OH

T Need] N
,

2

H
Formula VIII (Formula I, Z=0)

and its pharmaceutically acceptable salts, pharmaceutically acceptable solvates,

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

R, and R; are independently selected from C;-Cg alkyl, C3-C; cycloalkyl or
optionally substituted phenyl wherein optional substituent(s) is/are selected from

C,-C;s alkyl, C;-C; alkoxy or halogen,;

said method comprising:
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(a) reacting a compound of Formula Il with a compound of Formula VI

chn\?éh%&gégggg is hydroxy protecting group selected of p-toluene SHE%%'ZB&/%OOOOB

11.

12.

13.

14.

ane sulfonyl) H OH R1 OH R'O\\ CN-P 5 RZ O Formula 1" to give
protected compound of Formula Vll4vherein R1 and R2 are as Formula
VI defined, RAetiBdS 2IRBIREHNGF PR fRTRRBMIReHFBHR] Ot bRl Lv®
+0\1111.. N-P 10 IT Formula VIl (b) deprotecting the compound of
Formula VI{WherribRede Aydrery PeRipro R By R §RRE s give-tokisiptlrnyl or
of Formula y{llhwhergipR1yand R2 are as defined. OH H 15 Ri C-O +1
CN-H K2 Formula V. %( ormula I, Z-0) 11. The methbd of claim 10,
wherein P is any protecting group for an amigg,group 20 is selected
from benzyl or tHy Wonyl groups. 12. Thg, method of clajm 10,
wherein the reaction pf a.compound of Formula VI withja compound of
Formula Il to give g.g@mpgund of Formula VIl is carried out in the
presence ofoagpangensingedgenipybichds Baaolad/MdwhdiSrdidzabldyclae as
[5.4.0]undec- -ege %}Dliau‘% or 1,%1-diazabic§/clp 2.2 27 oeipd(DABCO). 25
13. The metfdaCSt i 26, RUNSFERRRE PR SR 8P CcHPBRuNd of

Formula VI with a

OH H__
RI+C—O T\
R g \I (IR N—P
2 -/
H
Formula VII

(b) deprotecting the compound of Formula VII in the presence of a
deprotecting agent to give a compound of Formula VIII wherein R; and R,

are as defined.
OH H

Ry

LN e
_/

H
Formula VIII (Formula I, Z=0)

The method of claim 10, wherein P is any protecting group for an amino group and

is selected from benzyl or t-butyloxy carbonyl groups.

The method of claim 10, wherein the reaction of a compound of Formula VI with a
compound of Formula II to give a compound of Formula VII is carried out in the
presence of a condensing agent which is selected from 1,8-diazabicyclo

[5.4.0Jundec-7-ene (DBU) or 1,4-diazabicyclo[2.2.2]octane (DABCO).

The method of claim 10, wherein the reaction of a compound of Formula VI with a
compound of Formula II is carried out in a solvent selected from benzene, toluene

or xylene.

The method of claim 10, wherein the reaction of compound of Formula VI with a

compound of Formula II is carried out at 0-140°C.
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compound of Formula Il is carried out in a solvent selected from benzene,
W(B%l&ﬁ%%gs%r xylene. 14. The method of claim 10, wherein the re%%if)/nsgéomooooos
compoundpof Formula VI with a compound of Formula Il is carried out at
0-140C. 27 WO 2004/089900 PCT/IB2004/000008 15. The method of
15 clainOmuingtedt thadapraiaeian alaicpmieeuns af Fympdandlbireiveut vII

compound of Formula VIII is carried out with a deprotecting agﬁen_t which

is sdR&i¥A Hepmpaad ik JrelDON Aherryet Yo Bhe dFRintRtbinAgent which
formgte: R dRYACHAM OEAsR B R A Bnd REINBHIPELObE AN RihR®HAte and

the de‘)rotection of a compound of Formula VIl to give a compound of
ForrRlR MmO A out in a suitable organic solvent selected from
methanol or ethapol. 28
16. "l%e method of claim 10, wherein the deprotection of a compound of Formula VII
to give a compound of Formula VIII is carried out in a suitable organic solvent

selected from methanol or ethanol.
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	Background of the Invention
	Table 1

	Step d: Synthesis of N-[(1(, 5(, 6()-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N-methyl) phenylacetamide
	To a solution of N-[(1(, 5(, 6()-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N-methyl) phenylacetamide (1.3g, 3.05mmole) in methanol (20 mL), catalyst palladium on carbon (10%, wet) was added and a 3-way hydrogenation tap fixed with filled hydrogen ballon was fixed over it. The air was evacuated and purged with hydrogen. It was stirred for about 5 hours at an ambient temperature. The catalyst was filtered off over celite and washed with methanol. Filterate was evaporated to give the required product as colourless sticky liquid (0.95 g, 93%).
	Example 2:  Preparation of N-[(1(, 5(, 6()-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N-methyl) phenylacetamide tartarate salt (Compound No. 2)
	To a solution of N-[(1(, 5(, 6()-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-hydroxy-2-(N-methyl) phenylacetamide (0.933, 2.77mmole, prepared in Example 1, step d)) in ethanol (25 mL), L(+) tartaric acid (416 mg, 2.77mmole) was added  and the solution was stirred for 1 hour  at room temperature. A white precipitate appeared. It was heated to 50-55 0C for 30 minutes and solvent was evaporated to half amount. Dry ether was added to it and white precipitate was filtered off and washed with plenty of ether. The dry white powder was attained (1.3g, 96%). 
	Biological Activity




