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WD 2004/ 089364 PCT/ | B2004/ 000012 AZABI CYCLO

DERI VATI VES AS MUSCARI Nl C RECEPTOR ANTAGONI STS Field
werothedsbaventi on This invention generally rel BCEB2G/000012

muscari ni ¢ receptor antagoni sts which are useful,

anmong ot her uses for the treatnent of various di seases

el Uy TSP ST RN pgonisns

invention also relates to pharmaceutical conpositions
cont ai ni ng t he conpoungd odfthd leemiodsent i nvention and
the nmethods of treating the diseases medi ated through
muscarini c_receptors. Background of ven{ an
J}glg s which are

Mu i inwprtionegeagielly selates %ﬁﬂ%@gm&mﬁ& ! s
uset%f "iglo%g ﬁpés% (egagllﬁ?e)nt af @ano]clg d%@ﬁ@é@ 6?&116@ Néﬂrafcﬂm drihary

cep or su -types (
and %ﬁrcﬁﬁﬁestmt edtenmymediated ehmmglr mnsqmmceﬁcm@ﬁ yiThﬁ 1venion also
ese recept
oA s b S B P yncn
and e HEMLESLS t?é}ﬁimg &fd ARBEA mEd Rkl RBHEEICmuscarinic receptors.
neur ot ransm ssi The regional distribution of these

receptor sub-types in the brain_and _ other organs has
been docunent ed. Fdiacksenpd ef thedaveption ypt ype s

| ocated primarily in 15 neuronal tissues such as

GRSl Tt BRI TEGUR081 Coudt PR MRpRIPLGPERS) are

eart re 1t nedia
conﬁJ'(‘)@&d B4 GiniBl 45 ﬂeﬂ@iﬂ@egﬂlbhypcm(h/a; Wi, 2\ Avid andds)Bnd are activated

bt |
by t;gmp%rggrylllsgmggégte%{gi}ggo ngpetcla%tof{;nﬂes ?v?c%&si{srg‘%&te oglemultlple
org'ﬁ; aindqis?‘geé a{li} %f?é@r)trgaﬁo i hl%iﬂtéﬂ’én@éfr RAtral@dPesipBeral cholinergic

. 6 (19 , as well "as in 20
neuféieMEsidsionPilae mgmlab@smuu@m oﬁmwsrecezpzor sub-tyes ip fobryin and

by Egl
o e Bertencbes e, Kk g ol 5okl
ne &a‘ij kb &Rt S as ‘éél%@éﬁﬁc&'%&%ﬁhﬁfbiomwgdhgﬁ& tl% meSuBmpe $s present

sease, pain, urinary disease condition, chro
maﬂﬂ)ys tor the hearewpereriomeadigied chelisegicallydndursd |biraéé/carﬂlar, éW e Ms

subgfpe 18 @@‘@ﬁ@é@ﬁ)ﬁgﬂ@i@ OélpSéIEffC-) B%gécglg rQ{?é Sah?'XréF Q,lfng(ﬁr(]\/ﬁgure 323,

4 5 rycgengg%pt K37 (vgyhe central nervous system and
P- grgﬁﬁ{gtes on nué%arlglc Peceptor structure and

function, pharnmacol ogy and thelr t her ape

Th eApie;memg@zmgqné imeres iirciepagal %@@f S Bf4{2t6r(é8§9e) as well as in
Trénds v ﬁkc?rnzcacgiogzsc%zl ggter?c%th_}il, ﬁh&iQ (2601) by Eglen et. al., describes the

biological potentials of modulating muscarinic receptor subtypes by ligands in different

disease conditions, such as Alzheimer’s Disease, pain, urinary disease condition, chronic

obstructive pulmonary disease, and the like.

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

therapeutic uses.

The pharmacological and medical aspects of the muscarinic class of acetylcholine

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

CONFIRMATION GOPY
1



10

15

20

25

30

agoni sts and antagonists are presented in a reviewin

Mol ecul es, 6, p. 142 (2001). CONFI RVATION COPY 1 WO
wQeediheBe864 PCT/ |1 B2004/ 000012 Birdsall et. aPCT/iB2004/000012

Trends in Pharnmacol ogi cal Sciences, 22, p. 215 (2001)

have al so sunmari zed the recent developnents on the

r ol Birdsallditffl endfrendmis EémrimC@lCIge@lé Stiencess2ib by P (2981 higave also

differ rinic rece or
sunfprrtaaf T 1o oy Pl el Rt e Faig e REety AisedriCrecepror
subBpes BElhR A&t Imfdarihie Seceptcriof RRbdkeoi aviee. been known
f'or over a century, but little progress has been nmade

in the discovery of receptor subty e-sel ective
conpeseraisic MaRISySICE 28NURTAEE AnE §i a%%m&ﬁ a%% apgquists such as

atroa%a%gﬁsavg %%eﬁ Qn&vpl? fdr %%rve{ ?éﬂﬁir Tk FR 1% Al hasieh made in the
I C

muscari ni ¢ an ists s Ch as atroplne are
disaegnéf Ibmpn@’rmﬂtypatselestwetdmmproundls makaig indiffiguliytol assign specific

liimted due t h h | _.and
funglamnaheatgn el B PRERs A TOHE o e oaPIi® S gy dchch as
atro?n?é ﬁ%go%y&%ﬁéhngﬂla%? s, Rt dhm&@ ﬂﬁﬁﬂyﬁ@hﬁﬁ’ﬂ%d dq@ fERih #acidence of
bsequent

evel dpnent of the quarterly
botH @eiiptadralvms centralativaps oifectusiah as tacbyfalrdla,dﬂulrlﬁd Pistomi dremess of

mogr ep%ﬁ pgbim{, l er t1a:;gtct Eélg%e% rgrcli'[q loPlaélgcl o%enqﬁc’atrterﬁ %envatlves
of ﬁfUphnecﬁ@h & ﬁfr&k&plﬁlﬁ%ﬁﬂg o} BB tol SR ttifanl (Re#nt&hIly administered

sel'ectivity for nmuscarinic receptor sub-t
optrams Lhutimpapt Phthgesare mptmdtsal ragtlsph@léneégw @é@lschgéﬂgﬁorasdue to lack of

s RO SN A s
th11’fst3 @eRdeal m Mﬁh@éndﬁﬂ&de&%d@fatéﬂmﬁme@glsudi asTastiycatdia mediated

p. 691 (2001), describes the pharnmacol ogy of the
b}’ﬂm/Mz regepiRBry tract infections. Although

anti-nuscarini c agents such as oxybutynin and

tol Lerogd 'R?a@zew h@t%xa&?%cc‘? o]r%gr?gﬁ ey RBoMYSRAL I Rk&ibes the

receptors have”been ars to treat
phd&hﬁd@le gy bf/merlawe]j wrirtayy; tradténfedtionisc Alltheﬁghaanu -reneggicodgents such

as %}f}&)él&}tnén l}%?tglz) g%f;hq%gg{] r|1,p|n|~%'lqj>?1?f%]guo& ntglrcl)s&hglglﬁ aéceptors have been

usédOBR inla ?fyé%@ to ff@itq)ﬁardﬁgﬂ P etatiGie) Shelarieh] bffedtBeness of these

gener a etter tolerated than oxybutynin. (Steers
age&its halbepn limited due tcObie rsidd effesty sucibas dry, mouthplglgrrediisinm and

corfﬁgagtéqr}. |T:°1%FQ§:[U&PQ§§%E%]§6I€§1 Fq%% S eillyénteﬁgli to eratecﬁ%%h ox%‘ﬂymn
(St@grggt 1829, b ObRUlSest. Dhgs, M)QBS CBabplecitt :!LIQ ﬁJn UJ:BB@J) )55 33;

here renmmins a need for evelopnent of new
Stagm @@t i MMM& ed. Gillenwatteret al., pp 1220- 13 5 glt 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.
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ant agoni sts which can interact with distinct subtypes,

t hus avoi ding the occurrence of adverse effects.
w@0vposacs havi ng antagoni stic activity agai nSECT/IB2004/000012

muscarini ¢ receptors have been described in Japanese

pat ent application Laid Open Nunber 92921/1994 and 30
PattBEN6S8/6]1944H0016)1 38235 0B, 948, %02; PEOH4Md 4 aBs ETBedib9;

40:. EP..0325.571; 402: EP Q8
L AoSauua 0 13 At SRRSO, dessribgs g, oo
1 4Lh1§1bst1&e¥1‘@11?e%flr{&fe%%§6vé§’qﬁd B506d LAV 6PRoe B trNIBer

900, 6, 130, 232 and 5, 948, 792; WO 97/ 45414 are
refm@n@asexf interesty UA. RitentBist. D397 840 disslosesal -Aeabirsiclol a2i \eaptanes. US

R SRR AR g b
plpéizb;ﬁ{yl) 22t a8 BERS WD Ol/ﬂQ@Iﬁ@dscnﬂ\éS QP@bBMyINOplp&cﬁﬂfll wen. wo

di scl oses 1-azabi cycl o[ 2. 2. %& tanes. US 5 Pate
Ol\NngZ desgribesgrarhpaeste feraatives. /90081 describes amino alkyl lactam.

I
WO BLSH SISt BB RUIA Bt S THORI 08 P lecioes
carbaﬁla&h dantveddfr g peylalitynathines, 886.02Y024 0 BL42ibE21 ASs%r | bes
carbamate derivatives. W) 01/90081 descri bes am no
tetgghob F%@(gﬁ%epl%oﬁgﬂ%‘?éwe%escrl bes novel
gui nucl i di ne derivatives. W 02/ 00652 descri bes
car Bﬁ%geM%N ik, O, 3T ydBhky?), addcABSs Hexy]
descrlf%es 1,2, -1 10 Te?r atf/ddr ob)enzo(c) acz})gg n- 2{/ -one
plpbeldmyatnphesylpmpncmdc denvagivedas. selehayg Ms Mtagpmsgaﬂcrlmlnatlng
descri bes | ohexyl nethyl  pi peridinyl
ag 1P§t8ﬁ%9?1@f3’k)‘iﬁ8?ﬂt8%§ﬁb%eﬂerl vatives as sel ective M
ant agoni st di scrimnating against the other receptor
subtypes. Summary of Stfenalywthe l@enfibn | N one aspect,
azabi cycl o derivatives are provided as nuscarinic
receptor antagonists_ whic¢ch can be useful as, safe and

ef f &8 PRE asPeple pP2RYACIocdegtvatiyes 3FS PTRKidee ag GRINeA I GReCeRipie
ol SRS gt 08 e aapnlnd DRci Rt ERROpN ;s
thatreatpemadsadsud dllseaiséﬁeoﬁhmtehpxsatsryoﬁmsary land gagmimtdginal systems.

anot he aspect $Seta gaceu i cal 05|t| 0 s cont ai ni ng
AlGRIVElsHgBUMasesarElor 315 UGt HRET B GErREFIy

acceptable carriers, excipients or dlluents mhlch can

be ugghsthed Rpect! ﬁl?anhﬁ@e%h@%ﬁm@fmﬁ@ﬁd QhSaifin g 8aGESonYounds are

the respiratory, urinary and gastrointestinal systens.
provided together with acceptable carriers, excipients or diluents which ¢an be useful for

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

The disclosure also includes within its scope prodrugs of such compounds. In
general, such prodrugs will be functionalized derivatives of these compounds which are
readily converted in vivo into the defined compounds. Conventional procedures for the

selection and preparation of suitable prodrugs are known to the artisan skilled in the art.

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 such compounds, their prodrugs, metabolites, enantiomers,

diastereomers, N-oxides, polymorphs, solvates or pharmaceutically acceptable salts
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The disclosure also includes within its scope prodrugs
of such conpounds. In general, such prodrugs wll be
wo eovenswrnal | zed derivatives of these conpoundsP@IiB204/000012
are readily converted in vivo into the defined
conpounds. Conventional procedures for the 25 '
theswif du chwhination pithparharmareuti¢alydceenithde prrogr argsopdioaally included
kno to the artisan skilled in the art. The
CXAIEREi oners, diastereoners, N oxides, polynorphs,
pharmaceutically acceptable salts and
phaoi®g asidcsatillbeaet fpthdb e detrvgionsyigth fdikew, and in part will be
conpounds as wel|l as netabolites haangigﬂe,sane ty¥e
appswens diony the Wesgriptign @b maw beilensrt, byhe peacticggt the invention.” The
o530 IR EAIERY anf OORAR oy Aihnf AT R AIZHE T combipations
poidfeddiva it the eppardsd climxi des, pol ynor phs, sol vates or
pharmaceutically acceptable salts 3 WD 2004/ 089364

PCTL1 B2004/ 000012 theregf, in conbination wiih.a

phafh?r%ﬁ?S{ﬂaP%eaW& g £REF b B PrTase Rt héifly e structure
of F&Ghisled excipients. Qther aspects will be set forth

in the description which follows, and in part will be

apparent fromthe descriptionkbr may be | earnt by the

practice of theqggvention. The=5 aspects may be

real i zed and obtjai ned by neans/of Y he nechani sns and

conbinationag—p%LnKedzsuK}@nn he appermled clainms. In

accordance with |ond aspect, thdre Are provided

conmpounds havi nget e structure: of Fornula I: H OH 10

RL GZ-CH1 11, . NRR RO fprmula | H and their
pharmaceutically acceptable salts, pharmaceutically

oo A Lt SRt S5 B SR G pegabt s, ecer,
ARIARS, il BRreotht9, N-Bx{dds, %P@gw dRERpaRESBLtY, wherein
enselected frgﬁ%CJ-CB glk??@ C3-C7 gicloa kyl , é§-8§‘T§

cycl oal kenyl or optionally substituted phenyl wherein

R, @pd Roesl indensad¢ntlyesetecter fram &n€s allyl. Lest eyt ydiCes
cycz‘?llcﬂefﬁécleﬂyl (o:%' 6lg§on%h§ gﬁsti%te@&he%@?@herein optional substituent(s) is/are

selected from C;-C; alkyl, C{-C; alkoxy or halogen;

R; represents C1-Cg alkyl wherein 1-3 hydrogen atom(s) may be replaced by Cs-C;
cycloalkyl, 1, 3-dioxo-1, 3-dihydro-isoindolyl or optionally substituted phenyl wherein the

optional substituent(s) is/are selected from C;-C, alkyl or halogen;
Z represents oxygen or NRy wherein Ry represents hydrogen or C;-Cj alkyl.

In accordance with a second 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.

In accordance with a third aspect, there is provided a method for treatment or

prophylaxis of an animal or a human suffering from a disease or disorder associated with
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R3 represents Cl-C6 al kyl wherein 1-3 hydrogen aton(s)
may be replaced by C5-C7 cycloal kyl, 1, 3-dioxo-1,
wWQ2mitlgso- i soi ndol yl or optionally substitut eRCPiB20§4/000012
wherein the optional substituent(s) is/are selected
from Cl-C4 allcyl or halogen; 20 Z represents oxygen
museiariiie4evdpersicomibising prmdE siesn g toda pajient igrneei ﬂ@e@%/ jresfifective
In accordance with a secoqg aspec# éhehqﬂfﬁ) govided
am. QIHBRSCRRIC £ FGSRICHANAE St COMEORTY 4 SCHRed A00RR el or
a human suffering froma di sease or disorder of the
r espi HRL&JoYdandé Wik rayfoiil agrst, Gerdisestvidal a sietHodrey treatment or
wherein the disease or disorder is nediated thr %gh .
propludexis phpcanimeber phwnampsiffegng gt a disese oy H?F Y respiratory

spect, there. | vi ded ] r
sysFRESpiea R B SyRaR it ol enlibppy RRHER (COPD),
pulBoB@dSkbredis, dsakiiery astativatohdndice Buchiutid@rp 0341@80B6Amary
PCT/ 1 B2004/ 000012 nuscarini ¢ rg eptors, co .risiq%
tq.h@}degfpt’rglglﬂastma ystem such
ehheeh i L ) &g Btwith
A S S s
corhymuiilh andgerbed dboee,evhsseipriovdisede ar disordodiisfagyociated with
treatment or prophylaxis of an animl or a human
MUSGHINET AP Fom a di sease or disorder of the
respiratory 5 system such as bronchial asthna,

chr onitg 2eRFHAH4E tWitkes fth BRIRSH, Yheid SR U ged $20B3es for preparing the
pul monary fibrosis, etc.; urinary system which induce

corspwinds e descyibefi dhwveler s as urinary incontinence, | ower
urinary tract synptons (LUTS), etc.; and

gastroint esti.ngl ! iy i L £ thei
ayndr G SaisE AissRUG ARG bt e ficd BolcRo PN of thei
acttiigetvkichasdssietdrinihed bgnpointecgrodsading hedysn Hiheepmpounds are

wherein the di sease or disorder is.associated wih,10
tesiRdgt aPPeI? EH B EOMBONIN oL S CRAL AR e lpLid € be potent

- 9 f IM@rdhe,
mBERES reckMEL SRl ONh R R N B
phitateéuticakduinpdsitong firfthe possibbotreatmpnt for diseasss of disdrdens

acIivit¥, whi ch, was deternineg $g in %%trg.rece or vounds
assgPiated g e sREnIcTREPPIIR BT TAG A5 Bereipls [p addifign; el corgp
o é@%ﬁﬁli&%@d %W%Hﬁﬁ%nﬁéfalfyh? present invention were

ound to be potéent nuscarinic receptor antagonists
with high affinity towards M3 receptors. Therefore,

pharmaceuti cal conpositions for the possible treatnent
for diseases or disorders




associated with nuscarinic receptors are provi ded
herein. In addition, such conpounds can be

wa@ebvitigssered orally or parenterally. 5 WO 200B¢D82864000012
PCT/ 1 B2004/ 000012 Detail ed Description of the

I nvention The conpounds descri bed herein may be

prepared by techpy gyesrpell, kAR vty art and

famliar to the @verage syntnetic organi c chemst. In
addi tion, these conpounds nay be prepared by the
f o I Thmcasrgpasmﬂs tie@nibsdheremorsy besprshaad by tecBolgenewell kaprsin in the

: 5 Sch I Rl OH H N \.11
art iy} FpRion P LhF S¥SGPARAILEYS O eRBiS FLEIT g1 ZEPRBEsopagunds
ma@ ? ﬁ%}!a%d)b Mht fdlldwmﬁre@%{'i& eﬁugﬁewé Shohv 1h| Schemes I and II:

cti [111... EN- H 2
5 Scheme I
OH o H
H— .
Ry } || OH + \m.. N—P

R, O _J
Formula IT =
H

Formula III

Condensing agent

10 OH R, L
Ry C—N,
R IOI \ Mives N—P
2 /
Formula IV H
Deprotection
OH H
15 /R4 =
R, C—N, ' \
R |O| \1 1M N—H
2 /
Formula V H

L—R4| N-Alkylation/Benzylation

OH R, H
/ B
20 R, C—N, ™\
R g \“Hn- N.—-—R3
2 /
g

Formula VI (Formula I, Z=NRy)
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Formula V H L-R3 N-Al kyl ati on/Benzylation OH H 20 R1

CNRoO~il ." CN R3 2 Formula VI (Fornmula I,
WQ@20dR039366 WO 2004/ 089364 PCT/ | B2004/ 000012 (CeapB20@i£000012

of Forrmula VI nmay be prepared by the illustrative

reaction sequence of Schenme |, which depicts )

con deaoﬁmede oy be prapeeed by the tlﬁlsaa@mmwm sgfluence

o SGHHL 2l RBSE L P ol BRI Wi pomponna o
FoentalaQHlvdesyih Rarand erla@é’lﬁhHéI)EH&éthI Seleuteﬁcfrcﬂﬁ emd:(s alber @-a,
optional 5 substituent(s) is/are, selected from Cl-C3

cyalpriey], Colireyclerlksryt % opHanallyerbstitaied ghenyd sietein optional
Su%g%e%qgﬁs@fe %@C@l ﬁlnﬁ)d 1y a]I @nt‘ Qﬂ(&é{ﬁéf LQP%D ; %E’?ﬁr%ents

group, in the presence of I ne
hydiroged oh§ th(gxajkdyd 2 Btany aratating oy oo aml enmmor@oa;gen thd mesence of

N Gutihiembolie i THiTERUEDteB etic 100 agpRibebe Rg oeie o

protBetBd c LSRRG FERMBRIVIWARD AUMRREQBGH &R presence of a
Internmedi ate of Formula V 10 which is finally

deprotdckiyg aged iman beganiglsalvent givestanainpuitecied miermiediate ¢itprmula V

Wl}o-k(g} )r%&n néﬁly/?\f-la‘#glﬁg entbepgylg%l%v?tgg\ﬁ\ﬁﬁaﬁa %g&ga%gggar f zylating agent
L- R?EH $8 818 mpbilnd S irhyila WHRh&kh Iixse’anly)léﬁfv@l%g’maf) @H& R) represents
e repl acedhwi%)CB Ccr c%/cl oal kyl , di oxo-

Clg:@nllmglcwlmrmdﬁw $ENAOTB(S mwéuelrwlmﬁéslw @a:@eﬁb’oéfl*?élﬁglll 3-

dl(E(f_- E?I’J'@\W@/ﬁ%*gﬁg Bﬁgl g%reol;ﬁ)%%gicl yssuggt&h%rdg/th%{cﬁ Whe ree ﬁtgﬁe o;{tfo%m

subdtitddnt &/r8 Qelgetod okl -6, Slypstaibeeh. Fas aml Iarotdctm@ BfbupSor an
sel ected from benzyl and t-butyl ox car bonyl grou

amm@gwacf@li perrapourdod FeenHa Td angtéy selacted) fromybepzyj and Ebutyloxy

ﬁ%ng of Fornula I'll to give a conpound of Fornula
& a% ‘carried out in the presence of a condensing

agent, for exanple, 1-(3-dinethylam nopropyl)-3-ethyl
car Widireaitide ofiydomphivat o fdornpERAY with, Bcompound of Formula III to give

a compound of Formula I'V can be carried out in the presence of a condensing agent, for
example, 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (EDC), 1,8-
diazabicyclo [5.4.0Jundec-7-ene (DBU) or 1,3-dicyclohexylcarbodiimide (DCC).

The reaction of a compound of Formula II with a compound of Formula III to give
a compound of Formula IV can be carried out in a solvent, for example,
dimethylformamide, dimethylsulfoxide, benzene, toluene, xylene or chloroform, at a

temperature ranging from about 0-140°C.

The deprotection of a compound of Formula IV to give a compound of Formula V
can be carried out with a deprotecting agent, for example, palladium on carbon and
hydrogen, ammonium formate and palladium on carbon, trifluoroacetic acid (TFA) or

hydrochloric acid.

The deprotection of a compound of Formula IV to give a compound of Formula V
can be carried out in an organic solvent, for example, methanol, ethanol, tetrahydrofuran

or acetonitrile, at a temperature ranging from about 10-50°C.



20 di azabi cycl o [5.4.0]undec-7-ene (DBU) or

1, 3-di cycl ohexyl carbodiimde (DCC). The reaction of a
w@oooposascd of Fornula Il with a conpound of Forpai/B2004/000012

to give a conpound of Fornula IV can be carried out

in a solvent, for example, dinethylformmde,

di nEht)-alkylaten debenpplatiemef a eanpaimg of Fprmaple \ofo give a compound

oL o B P PR RO it
is dny léﬁi@;jgét@u@, Leesmau ik 1, froaxampe, Walogat) (beesit o ©dostigroup.

wWth a protecting agent, for exanple, palladiumon

car bon_and _ hydrogen,_ anmoni um f or mate and | 1 adi um
on &8¢ Dorlkyleripn prmesiatien ef 2 eqmapqupdf %Brmuhygaroo%lwﬁ geprpound

of BSthflia VR€ad6P Eaﬁ‘[ﬁ@? BJIJ_ﬂH afl fogﬁ‘o&? g?é@&% o‘?&oﬁ@ﬁ{ﬂ_ﬁl @rdo¥afeQnd
gl ve a conpound o onnula V 30 can be carried out in
potassinn gatideinsosuiiable, orgamic evteampfer exaptpia ridhethgtfamarhide, dimethyl

s R 0PSSBT ot ool b GRR OR Hf 2-100°c
PCT/ 1 B2004/ 000012 The N-al kyl ati on or benzyl ati on of
a compound of Forrmula V to give a conpound of Fornul a
VI can be carried out with an al kylating or
benzyl ati ng agent, L-R3 wherein L is any |eaving
group, known in the art, for exanple, hal ogen,
O-mestyl or O-tosyl group. The N-alkylation or
benzyl ati on of a conmpound of Fornmula V to give a
conmpound 5 of Forrmula VI can be carried out in an
opti onal presence of potassium carbonate and
pot assiumiodide in a suitable organic solvent, for
exanpl e, di nethyl formam de, dinethyl sulfoxide,
tetrahydrofuran or acetonitrile, at a tenperature
rangi ng from about 25-100C. 8 WD 2004/ 089364
PCT/ 1 B2004/ 000012 Schenme Il OHH Rl 11 CH + RHO
1112.,. N P R O



Formula Il H Formula VIl 5 Condensing agent OH HR1

G011 1,,. NP R2 OFornmula VIIIH 10 Deprotection
W@OROOH08REI4 C-0 R o \Ill. N-H 2 Fornula I X 15PCEFHR004/000012

N- Al kyl ati onBenzylation OHHRL GO ROIZ1,"ii. )NR3

2 H Formula X (Formula I, Z=0O) 20 9 WD 2004/ 089364

PCT/ 1 B2004/ 000012 Corrpmgkgl of For mul a X may be

prepared by the illustrat gmr eactl on sequences as

shown in Schenme 11, which depicts c%densn ng a
conpound of For Ha 11 with a =
R; OH + RO
|R O \illln- N——-P
2 /
Formula II '__'
s FormulaVII
Condensing agent
H—.
K ﬁ \ \
i —P
R, O /N
FormulaV]]IH
10 J eprotection
H_
Rl C— \
” \Hlll N__H
Ry, O /
H
Formula IX

L—Rs| N-Alkylation/Benzylation

OH H
Rl C_ O

g \nln-- N—R3

H
Formula X (Formula I, Z=0)
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conmpound of Formula VII wherein RL and R2 are

i ndependently selected fromd -C6 al kyl, C3-C7
w@ywhosdskyl , C3- C7 cycl oal kenyl or optionally PCT/IB2004/000012

substituted phenyl wherein optional 5 substituent(s)

I s/are selected C1-C3 al kyl, Cl1-C3 al koxy or hal ogen;

P i Somppupdsotfdorinnig @mufoeﬁampamd yhtha dlluskretive regetiqugsequences

o B A B R Rl B BB Py o

cotbéuid moﬁﬁﬁraom Gl R Bnd R?aﬂéﬁﬂ@@ﬁﬁ&elﬂfy saleptre@tﬁem g alkyl,
ag ent in an organlc sol vent grves an_unp rotected

Csﬂncwln@lényhtce -GfcyFloplkgng qrxpmaélbr Snbstmﬂl% phwé ibprein apfional
e t I
Subgéﬁl%}#@tl léeesglge&%il?is(%sél@ @} aﬂg"%ﬁ%@%‘% 6f Formula X

wherein L is any |eaving group and R3 represents
P i&AnyGrotdckidg gidu@ried an dmido RyslipoBeis mty@mcﬁtsc)tmwoh;efor a hydroxy

replaced by C5-C7 cycloal kyl, 1, 3-

y_fngensing #sBt ipl et 2 %ﬂP%WQI qfyy °§HB§t\(IlILW@&h opigprptection
- rein
SR g e elespade o
int??@tﬁt@& E%rﬁ:cma fX)gvha:ha@ ﬁpﬂbynﬁk%mteﬁmr irehzylaved wahduitable
sel ecte rom benz and t t b
alkyleging or bmwﬂaémgﬁﬁerﬁrlo ta $1ﬁaa§?lg‘aé e 1‘2?%83%9&1@5% s any
leafvﬁfl'g ogf‘? lg;p {%gfgserﬁé)@méﬁ dlk théiréﬁ‘l 1 3 hyﬁFch@ﬁ bﬁ)%(ﬁ)’lﬁﬁ@l be
ne su and

ane sul fonyl groups.
relﬂamdiblytﬂs -©f cwlcadimhdu ﬁedwvm-l:,o?r thblydroHisoindelyl er Qniméﬂm gubstituted

oS S et o B ERTRRARS, Bl oL 20

agent, for exanple,
P id afy Plofahl q{)ﬁalﬂarﬁﬂn@rg‘ﬁ@?ﬁﬂb cenpoliRBs) F@mula W and is
1dfligyzabl cycFo &ip . oct ane DATBCB) %he r eact |uon ofana
selc@nqbﬁumbe@fzylmndrﬁhuéylwy sirbonyhgedipound of Formula VI |
to give a conpound of Formula VIIl can be carried out
, a solvent, for
R )%s}/ené/rpéoteﬁ%ngr%rgug goprr :1% éx%f’ O%Q‘gé?og%?g to%% SPE Iﬁ% ula VFI and is
sel¥étbd floth ]%Jtd'lﬁe@ saroRy und n@thdne kbl gkc)(lp@an be carri ed
out |n t e presence of a deprotecti ng agent for
exa pal | adi um on _ carbon and . hydroge f’
rhlemﬁaorlen RhE EOBANTSAT] QHPH%IBW@&C&S’&PO Formula VT to
e [
gn% ef’éo%ﬁgﬂi?)@ Eg%nnﬁ ! %H@g 88 gﬁgglﬁi'll tge Mésénclteg)f g c¥fddhsing
agsn'tl foe Bkamples 1 émﬂableyclnﬁtm@ﬂmnﬂeoanﬁed:ﬂe&(mm &rd,4A0

2004/ 089364. PCT/ | 0000
diazabicyclo[2.2.2]octane (]%%.%%48) 12

The reaction of a compound of Formula II with a compound of Formula VII to
give a compound of Formula VIII can be carried out in a solvent, for example, benzene,

toluene or xylene.

The deprotection of a compound of Formula VIII to give a compound of Formula
IX can be carried out in the presence of a deprotecting agent, for example, palladium on

carbon and hydrogen gas or ammonium formate and palladium on carbon.

The deprotection of a compound of Formula VIII to give a compound of Formula

IX can be carried out in a solvent, for example, methanol or ethanol.
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The N-al kyl ation or benzylation of a conpound of

Formula I X to give a conpound of Fornula X can be
we20niogdeput Wi th an al kyl ating or benzyl at i ngPEIyEB2D94/000012

L-R3 wherein L is any |leaving group, known in the

art, for exanple, halogen, O-nestyl or Otos gr oup

Th el‘mlm-yilkgﬂatm oo betaytatiphaf ecamppued eoryBwW D%fo F58 Angpapound

of Fla{):}(’{llal\%)g ;:lgl]glhea%ﬁ%ﬁ %1}[{[\])%810%} alg%lﬁ Ll %ggylggﬁ]e% ?gen]?w @sﬁlerem Lis
3 ou JiQlowas AR 4, féh d%ﬁinblé ﬁ@lb pad)yiGmestyl or O—tosyl group

Il f oxi de, tetrahydrofuran or acetonitrile, at

terrper atur es rangi ng.from about 25-100C. t he above dof
s c Hehresllyliidoreorsisaeyinien HfAsesmpoup @6 RSy g dneye @ conipound o

[ Otect | ) |
USSR IS 0SBy o
for 8tnplaf @méthyleiharoide; Cﬂlmlethyilmlﬁ)mldb,eteu:aiq@r@&,lrﬂ@d)rtahgpmtrﬂe at

ot her bases, condenS|n nts, protecting groups,
temgeighuseanzing fge Aol 2R QS%I ating/ benzyl ating agents,
sol vents, catalysts etc. known to those skilled in

thepant 0 LRelHS StheredpatifbaYes, &d}ﬂeﬁﬁﬁg hgedls, protecting groups,

tenperature and duration may be a dj usted according to
deptdtectihgsigent, Nedddatingienaykigngsagents, sflvertie caghstifid e

t t he Fgn
mexediiah torosapraoes HEL I P S SnliS R ot eroms,
dep?ét@étﬁ'% é‘g%htseNadllk&ﬁﬁth%V&nzﬁéﬂﬁth@%tﬁEolvﬁﬂg ha’&&}stssetc known to

har macol ogi cal acceptabl e salts such 3
thosms:hﬂ@ghmdh@@nt thay Petused. eSlgularlyhtgg FeRCH P fegperature an duration may

be dr% %ocggf ‘[]%.Fﬁes?lteﬁ’negdtrate and phosphorate),

€.g., acetate, tartarate,
C|trate funarate mal eat e, tol ounesul phonate and

et banasebahofdicaompothdrepresdmed/by ‘gle(ﬁwpmub Tivest peipared so as
o S TR Ly 5 e LB bR G, Bkl of
sucgasg{ﬂiﬁeich{féh gfﬂgﬁingcgﬁ) glchlt¢ )iccegﬁﬁﬁsesaﬁ%ﬁc% A¥8YorBanic REiERERE@.g.,

prior "art” techni ques, such as treatl %
hydrbehlaﬁdmdnyﬂﬂ)bmmllde,aeulpmwnmateemd mmtwatg} orgrorcgsif walts (e.g.,

or organic,, aci r bas in a suit
aceﬁi?téfté%%ré@ iAo e SRR L e A hapegpiphonst).
%ﬁio%gpéroﬁ? ﬁﬂﬂclﬂﬂ&gthﬁgFQMnu@q} Beaesbstin@Af it 1ha§abe an alkali
ovvn i

I nclude: 25 Conpound Chem cal Nane
meMib sall (e.£.268QdiBB) pc(t:hsal,ung galcium, magnesium, and the hke) These salts may be

prqpa%yd bé(%&% pa(ﬁipla? rg egﬁ:ﬁ%&es su'&?{% %e%t%r:%tﬂg %maoﬁﬂd) Wby

equ@alemdern%%t 3f EYEd-aResHoyganic, @bﬁrby lbageeinasuitebl? soly2R)

6a) - N- (3- Eenzyl - 3-azabi cycl o
hy)d d’m{émrgd com%)/ounds accordlng to the 111vent11>n and capa{)lem%tbe%lg produced by

Schemes I and II as shown in Table I include:

Compound Chemical Name
No.

1. (2R, 2S) (1a, 5a, 601)-N- {-[4-(1,3-dioxo-1,3-dihydro-isoindol—Z-yl)-butyl]-3-
azabicyclo[3.1.0]hex-6-yl-methyl}-2-hydroxy-2-cyclop entyl-2-phenylacetamide

2. (2R) (1a, Sa, 60()-N—(3—Benzyl—B-azabicyclo[B.1.0]hex—6-y1—methy1)-2-hydr0xy—2—
cyclopent-1-enyl-2-phenylacetamide

11
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20

25

30 cycl opent -1 -enyl - 2- phenyl acet am de 11 WO
2004/ 089364 PCT/ 1 B2004/ 000012 3. (2R, 2S) (la, b5a,

W® 2004889384+ | sopr opyl - 3- azabi cycl o[ 3. 1. 0] hex- 6- yPETER2044/000012

-2 hydroxy- 2-cycl opentyl - 2- phenyl acet am de 4. (2R
2S) (la, b5a,
3. 6a) ﬁZN- 28) Oick Bengd )Nt (BykeBeopy dhazapidyolo. 1. Oﬂljdxe&-meysthyi)eZ
t hyl )- 2-hydroxy-2-cycl opentyl -2-phenyl acetam de 5 5.
( 2Faydesyy-2-Tyclopentyl-2-pheny acetainide

6a)- N- (3-sec-butyl -3-azabi cycl o 3. 1. 0] hex- 6-yl - net hyl)
4. - 2'(2?%{%9@@ 36,C¥G)-RE8WhadyIRRERY. 53 ALiaiISe. 1. Bihek RB-methy])-

6a) ziliyﬁﬁn@@n@ydlopﬁnt@mmhemhﬁ[tﬁnmeO] hex- 6- yI met hyl ) -2
hydroxy -(3 -p entyl)-2-phenylacetanide 7. (2R, 295
I

. Gy O £5) B 394 59 Mo @ Perd ey Halc EOexs et pripyD-2-
éo E?cg&?g-gic%éﬁ}ﬂgﬁtﬁhf—ﬁﬁéﬂﬁéc(eﬁhﬂﬁé hoxyphenyl ) acetam de

6a) - N- ( 3- Benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-
Qé ;1(2(1?(3253(1@%«1%) -NNBeB ydy)-3 2z pitieyoto[3ded Jami -Geyl-mdethy [ R-
6a) hxdroRy-BeADpntyD- P REYEFEIaBYEe 1. 0] hex- 6- yI - met hyl ) - 2
hydr oxy-2-cycl opentyl - (N-et hyl)-2-phenyl acetam de 15

) GED B B o Bera gty S ety b3
?%dRhyd;g@(zlcc}yeldShbﬁym -(diNetibkyphengh pbataypidecet anmi de 11.
a, 5a

Sa’ blarson pop LG Bpra ey bR s S s Ee b hne
)pﬁé{@é Gés‘g&%‘é éé’hé@l%cetam 8[ 3. 1. 0] hex- 6-yI - met hyl ) - 2-

20 hydr oxy- 2- (sec-butyl)- (N nethyl)-2-phenyl acet anm de
. 13. (Z(IZR,S)ZB)L id, 6&)5&(3-Benzyl—3 -azabicyclo[3.1.0]hex-6-yl-methyl)-2-
6a) - N- (3- Benzyl - 3- azab| F“ }% 1?@1“1‘ 6-yl - et hyl) - 2-
hydﬁlbiﬁf)‘i’xzzl% piyt- (1‘(11qt §RYp245 éf’ acet ani de  14.

(2R, 2S) (1la, b5a,

mgf"z/l'@kn,[g%ﬁ?,f%}r@ag gi-Bgﬁi;r;{)g' 7B &1@{33 CYHeRle3 1 ImOhB0-

cl open yl =2-'phenyl acet am de
25 1h9drokRR-cyRBhekHlaN-&thyl)-2-phenylacetamide
6a) - N- ( 3- Benzyl 3-azabi cycl o[ 3. 1. O] hex- 6-yl - met hyl ) - 2-

h dr ox cycl ohex- 2- enyl - 2- phe de
y (ZRyZS) (lgc 5., 60)-N-(3-Benzyl- 3paz P)%éygl F3.?.81hex-6-yl-methyl)— 2-

hydroxy-2-(3-pentyl)-(N-methyl)-2-phenylacetamide

D

=)

=~

l\.)

o0

\O

12. (2R, 2S) (1o, 50, 60)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-(sec-butyl)-(N-methyl)-2-phenylacetamide

13. (2R, 25) (1a, Sa., 60)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-isopropyl-(N-methyl)-2-phenylacetamide

14. (2R, 2S) (1o, 5., 60)-N-[3-(4-tert-butyl-benzyl)-3-azabicyclo[3.1.0]hex-6-yl-
methyl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide

15. (2R, 25)(la, 5a, 60.)-N-(3-Benzyl-3-azabicyclo[3.1.0]Thex-6-yl-methyl)-2-
hydroxy-2-cyclohex-2-enyl-2-phenylacetamide

12
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12 WO 2004/ 089364 PCT/ 1 B2004/ 000012 16. (la, b5a,
6a) - N-[ 3- (4- net hyl benzyl ) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -
woreaohpsgzeL- hydr oxy- 2, 2- di phenyl acet am de 17. PQRIB22E)000012
(la, b5a,
6a)- N-[ 3- (4- net hyl benzyl ) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -
16 rret i, ]5 o, Be)diBeidymethyibehzyd)- émg’dlc@lqiﬁér@ah@@ét}érmﬂbylw-

6a) Kéf’ Y%?W&Lﬂwaﬁﬁﬂ}fiﬁ - 3-azabi cycl o[ 3. 1. 0] hex- 6-yI -
metliyl] -2-hydroxy-2-cycl ohexyl - 2- phenyl acet am de 19.

17(' a(2RDS) (1a, Set, 60)-N-[3-(4-methylbenzyl)-3-azabicyclo[3.1.0Thex-6-y1-
6a) - ( [3)6 et hy? be%zg/ l) - 3yazab}|,2:ycl o[ 3y1 [O] he]x y}I,

et mdtllyl:[ZQ ~hiygpxpRycyz]apetiybRarphdeettamidge 20. (1 a, 5a,
6a) - N-[3 (3 fl uorobenzyl) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -

185 s; '8%1# £10; 3o 605 RY5- Ca-Gre Ay RIE ) 3SR 6132 0k £ By
6a) ﬁdﬂn}ﬁ ﬁ%gfyﬂoswrzoa%w@l -R ﬁ@lﬁmcew%@é 3. 1. 0] hex-6-yl -

dr oxy-"2- cycl ohexyl’- 2- phenyl acet am de 22.
(2R 2S) (Il a,

196a) ([ 52x, 6@)~3NFE:E -Gructhythenzyl)-$-@alieydo Byl bp 8 611 oneteyl 6-
15 é‘ggfoyygb glihgr}/yqace%(ayfm?ie cycl ohexyl - 2- phenyl acet am de

6a) - N-[3- (2, 4-di fl uorobenzyl) - 3- azabi cycl o[ 3. 1. 0] hex- 6
20;) sél) (%EF}%Mgh)&-[ﬁqmﬂ@a%b&z%nd!-Qia%wl:@fﬂ.@qnestes-g%ﬁmeﬂ@ﬁrz-
a, ba,
6a) llMI[OSy(Z.?QrdipthWIzn@tan}iﬁ?- 3-azabi cycl o[ 3. 1. 0] hex- 6-ylI -
nmet hyl ] - 2- hydr oxy- 2- cycl opentyl - 2- phenyl acet am de 25.
(2R

218a) (?ﬁa(s%s_)&L%ﬂPf %ﬁo NG gg?rgfa%nzifl)cﬁ ﬁ%a}?méfc{ﬂ[B rlré)t]]ﬁe)ﬁ-?yE -methyl]-
( ZRWg’ "%’3’ ZC&AOﬁ%hilﬂ%ﬁﬂ%&arﬁrdehenyl acet ami de 26.

6a) - N-(3 benzyl 3-azabi cycl o[ 3. 1. 0] hex-6-yl -neth - 2-
22hydr(2)R,y2SB{M 5mt6h®+bbﬁk@43d4ﬂu¢rd@qnﬁyll)j3 m@wﬂy[%éi@m@ﬂ-

ga) %t%éf'g“é\éfﬁdxysé %A‘g}eé‘gﬂc? AR 6- y1 - et hyl ) - 2
hydr oxy- 2- (4-fl uor ophenyl ) - 2- phenyl acet ani de 25 28.

23( ZR(l(%Sgoc (6|oc§-N (2,4- dlﬂuorobenzyl) 3-azabicyclo[3.1. O]hex— 1- methyl] -2-
6a) - ( 3-bénzyl - azab| cycl o[ 3. 1. 0] hex- 6-yl - net hyl §

dr oxhydroy{242-fliphenyd pdetmmyilds - 2- phenyl acetic acid ester
13

24. (2R, 2S) (1o, 5, 601)-N-[3-(3-methylbenzyl)-3-azabicyclo[3.1.0]hex-6-yl-
methyl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide

25. (2R, 2S) (1a, 5a, 6a)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-(4-methylphenyl)-2-phenylacetamide

26. (2R, 29) (1a, 5a, 6a)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-(4-methylphenyl)-(N-methyl)-2-phenylacetamide

27. (2R, 2S) (1a, 5a, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-(4-fluorophenyl)-2-phenylacetamide

28. (2R, 29) (1a, 5a., 6a)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-
2-(4-fluorophenyl)-2-phenyl acetic acid ester

13
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WD 2004/ 089364 PCT/ | B2004/ 000012 29. (2R 2S) (Ila,
5a,
W® 200488938+ benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6- y| - nRCTIIB2)O400012
hydr oxy- 2- (4-fl uor ophenyl ) - (N net hyl ) - 2- phenyl acet am d
e 30. (2R 2S) (la, ba,
29. 6a) (2R, 28) blon Dgi 6@) Mo @rheyrt bpabicygiait-0Bbsy- 6@@@»1) 2=

(QR{,;Y%}’- T(g-’f[m IO legﬁ?—?ﬁlrhetﬁyleﬁg hoGekamde 5

6a) - N- ( 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - et hyl ) - 2-
30. hydgﬂmszgo@ﬂ;as?)q\p(mwizm -§ D amd i} 1 D pbeoyi-acstiyyd d

6a) hy@omea;(B-r@ethylab¢ww1ppglﬂa®}amsie 6-yl - met hyl ) - 2- hyd
roxy 2-(3- nethylphenyl) 2- phenyl acetic acid ester 33.

SLoa) WS DG EeSB el S ipR A g eneting ey
dr Ohydro%Q-ZQ(BQM&hﬂ?ﬁan @?—rﬂe&ﬁt@hb@hmﬂﬂidac etic acid

ester 34
6a) - ( 3- benzyl - 3- azabi cy cIo 3.1.0] hex-

32dr 03R, 23) éynl5@@éﬁm-bgnm:%re@@mycrlﬁ[énk/@]}le‘ﬁé@flTreethED@-hydroxy-
est

2 2R TR bERBITDSERDT cotR IR S G] nex- ooyl - met hyl ) - 2

hydroxy 2- cycl opentyl - 2- (3 nmet hyl phenyl ) acetam de 15

3336. (12RS) 23k, §d 360c)5(arbenzy1 3- azablcyclo[3 1.0]hex-6-yl-methyl)-2-hydroxy-
6a) - N-( 3- benz%/_16 -azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-

hydﬂdxykmﬁmyk hanetlplenyD. aceiradibpsEelyl ) acet ami de

tartarate salt 37. (la, 5a,

R B0 Y PR R B Qe T E IR fyarony

(I a2-BRlopentyl-2-(3-methylphenyl) acetic acid ester tartarate salt
6a) - I\CI-@?Spbezzyl 3- azagl cycl o[ 3. 1. 0] hex- 6-yI - met hyI] 2

hydr oxy-2,2- 20 di (4-fl uoroghenyl) acet am de 1(1
3525) (AR.&S) 513@, 5a, 601)- -(3-benzy1 azabicyclo[3.1. O]hex—6 yl-met y)-2-

6 | hyl ]-2-h
??L;Sﬁro) -(?ly%i%%a?v?eﬁ ShaRypndodlRetaad! (IPLVL Y
2R 2S a, ba

3664) - @R @sp%a@d saeefdj NE(Btbehzﬁ m@bio@m[zol BlkxQ-hemethyi)-2-

nmet hy dr oxy cl opentyl - 2- phenyl acet am de 25
41. h(yQI}Q)(y(Z] cayclcg)gntyl 2 3-met ylphenyl) acetarm e tartarate salt

6a) N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-

5 A PR AT B S

di(4-fluorophenyl)acetic acid ester

38. (1o, Sa, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-2,2~
di(4-fluorophenyl)-acetamide

39. (2R, 2S) (1o, 50, 60)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-
2-cyclobutyl-2-phenyl acetic acid ester

40. (2R, 28) (1o, 50, 60.)-N-(3-cyclohexylmethyl-3-azabicyclo[3.1.0]Thex-6-yl-
methyl)-2-hydroxy-2-cyclopentyl-2-phenylacetamide

41. (2R) (1., 50, 6)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
cyclopentyl-(N-methyl)-2-phenylacetamide

14
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42. (2R, 2S) (la, b5a,

6a) - N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex-6-yl -nethyl ] -2
whyanospeL- cycl opent yl - 2- (4- net hyl phenyl ) acet eei/t0e43100012

(2R, 2S) (la, ba,
~ 6a)-(3-benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -net hyl ) - 2- hy
2241 0XJR, 2B thereh RO (rbenl-prranbibycleldet §hewsr - roshisi-25

44, R S | a , .
6a) -h&é%éi??z%»‘fcioé’-egt?igr(é‘%?tl%{’]@h?}y& SIS | - et hyl ) - 2- hy
droxy- 2-nmethyl - 2-phenyl acetic acid ester 45. (2R

432S) ($R28)FBat, 501, 60))~(3-benzyl-3-azabic oloP.1.0]hex-6-y1—methy1)-2-hydroxy—
6a) - N- (3-benzyl - 3- azabi cycl o 3. 1. O] hex-6-yl - net hyl'] - 2-
hy d 2ephyengl-2réd-methydphemghpeticcasicdedtete 46. (2R, 2S) (I a,
Sa,

6a) -.(3- | - 3- i.cyel.ol 3. 1. 0].hex; Bryl - et h w25 )
44 JoR RN, S AR AN BabicRUPY T BTt TR RN 27 arony
(I a,2-@8thyl-2-phenyl acetic acid ester
6a) - N- (3- met hyl - 3-azabi cycl o[ 3. 1. 0] hex-6-yl - et hyl ] - 2-
hydr oxy- 2- phenyl - (N-net hyl ) - 2- phenyl acet am de 48.
45( 2R (2RIS)((1cuad 0, Bwy)-N-(3-benzyl-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-

6a) - N-(3- henzyl : 3- azahi cycl o[ 3. 1. 0] hex-6-yl -nmet hyl ] -2
hyé#’é’@-"?&(@é {'éiﬂiéﬂgrﬂ%tf@e(& rre1 hslxpheﬁyl ;Te /]
acetam de 15 49. (2R 2S) (la, b5a,

466) (0R; BTN/ 50@'@%5(91%M§}L153[-§za§ic%lbﬁ3§t.6]h>ék=6’1§21t1|ﬂ)éﬂxkl)22—H§/droxy-
droxy- 2-(3-pentyl)-2-phenyl acetic acid ester 50.
( 2R,2-12@)1‘0p]/1 -pBenyl acetic acid ester
6a) - N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-

AT S SRe Tt SO 0oL DR S S 2
N- RPpheid-(N-methiblBpherlacetabadd € 1 Conpound R R2 R3 Z
No. "1 Phenyl Cyclopentyl 1, 3-dioxo-1, 3-di hydro- NH

48. (2R, 2S) (1o, 5a, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-
hydroxy-2-(3-methylphenyl)-2-(3-methylphenyl) acetamide

49. (2R, 29) (la, 50, 6a)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-
2-(3-pentyl)-2-phenyl acetic acid ester

50. (2R, 2S) (1a, Sa, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-methyl-(N-methyl)-2-phenylacetamide

15



I soi ndol -2-yl)-butyl 2 Phenyl Cyclopent-I|-enyl Benzyl

NH 3 Phenyl Cyclopentyl I|sopropyl NH 4 Phenyl
w@yokogst vyl D phenyl met hyl NH 5 Phenyl Cycl operiB2004/000012

Sec-butyl NH 6 Phenyl 3-pentyl Benzyl NH 7

4- met hoxyphenyl Cycl ohexyl Benzyl NH 8 Phenyl Phenyl

Benzyl NEt 9 Phenyl Cycl openhyl Benzyl NEt 10 Phenyl

Cycl ohexyl Benzyl Net 11 Pheriyl 3-pentyl Benzyl Nwe

12 Phenyl Sec-bityl Benzyl NWe; Phenyl | sopropyl

Benzyl Nve 14 Phenyl Cycl opeftyl ¥-tert-butyl benzyl

NH 15 Phe - yI\ Benz 16 Phenyl

Phenyl 4-net hyIRN NH 17 P Cycl opent yl

4- et hyl benzyl “AH 18 Phenyl Gycl ohexyl 4-nmethyl benzyl

NH 19 Phenyl Phenylgo3magtihy! Benzyl NH 20 Phenyl

Phenyl 3-fluorobenzyl NH 21 Phenyl Cycl ohexyl

3-fluorobenzyl NH 22 Phenyl Cyclohexyl
TaBledr di f1 uorobenzyl NH 23 Phenyl Phenyl

E, 4-d!f! uorobenzyl NH 24 Phenyl QICI opentyl

D= e UVt CIIL —NH—25 r’len —4=-Tretn enyl benzyl NHA
1(\:105]@ Hﬁ%%y 4. ?ret hyl phe y B)(;nzyl NI\/tey %’ P%enyl / z
oy £ Tt R P T AR Gt (VTR

Benzyl Phenyl “alf RsPhenyl Be nzyl dcﬁ@éyl)—butyl
2 Phenyl Cyclopent-1-enyl Benzyl NH
3 Phenyl Cyclopentyl Isopropyl NH
4 Phenyl Cyclopentyl Diphenylmethyl NH
5 Phenyl Cyclopentyl Sec-butyl NH
6 Phenyl 3-pentyl Benzyl NH
7 4-methoxyphenyl | Cyclohexyl Benzyl NH
8 Phenyl Phenyl Benzyl NEt
9 Phenyl Cyclopentyl Benzyl NEt
10 Phenyl Cyclohexyl Benzyl NEt
11 Phenyl 3-pentyl Benzyl NMe
12 Phenyl Sec-butyl Benzyl NMe
13 Phenyl Isopropyl Benzyl NMe
14 Phenyl Cyclopentyl 4-tert-butylbenzyl NH
15 Phenyl Cyclohex-2-enyl Benzyl NH
16 Phenyl Phenyl 4-methylbenzyl NH
17 Phenyl Cyclopentyl 4-methylbenzyl NH
18 Phenyl Cyclohexyl 4-methylbenzyl NH
19 Phenyl Phenyl 3-methylbenzyl NH
20 Phenyl Phenyl 3-fluorobenzyl NH
21 Phenyl Cyclohexyl 3-fluorobenzyl NH
22 Phenyl Cyclohexyl 2,4-difluorobenzyl NH
23 Phenyl Phenyl 2,4-difluorobenzyl NH
24 Phenyl Cyclopentyl 3-methylbenzyl NH
25 Phenyl 4-methylphenyl Benzyl NH
26 Phenyl 4-methylphenyl Benzyl NMe
27 Phenyl 4-fluorophenyl Benzyl NH
28 Phenyl 4-fluorophenyl Benzyl O
29 Phenyl 4-fluorophenyl Benzyl NMe
30 Phenyl 3-methylphenyl Benzyl NH
31 Phenyl 3-methylphenyl Benzyl NMe
32 Phenyl 3-methylphenyl Benzyl O
33 3-methylphenyl Cyclopentyl Benzyl O
34 3-methylphenyl Cyclopentyl Benzyl 0

16




30 Phenyl 3-nethyl phenyl Benzyl NH 31 Phenyl

3-net hyl phenyl Benzyl Nve 32 Phenyl 3-nethyl phenyl
w@enwzpso3es 33 3- net hyl phenyl Cycl opentyl BenzyPCDIB286¢4/000012

3- et hyl phenyl Cycl opentyl Benzyl 0 16 WO 2004/ 089364

PCT/ 1 B2004/ 000012 (tartarate salt) 35 3-nethyl phenyl

(tarfygeopent yl Benzyl NH 36 3-nethyl phenyl Cycl opentyl
Salt?enzyl NH (tartar at e salt) 37 4-fluorophenyl

35 ZT‘TI Egr ))%pl,gﬁgin @ch}éggﬁlt %Ieﬁolroqcl o%utyl Benzyl

i

A0 ha

FO— I ItCTIy C1T OpPptt bl U IC)\yI 1] I\II_I
3t6 Phenyl C?/‘E‘ﬁ%lﬁgﬁhw Ben?&?’f“bh 42" 4 n&%lyz/ phenyl NH
(tar@Eopant yl Benzyl NH 43 4-nmet hyl phenyl  phenyl Benzyl
salth) 44 Phenyl Methyl Benzyl Q 45 Phe yl Methyl Benzyl

37 NH__ 46 | Phdiwprophsasgr oply H-fBemegtiengl 47| BeaAyl Phenyl 9]

38 met hyl |NMdluod®haaytet hy Mpfhemyphedyhet hy|Bsneylyl Benzyl NH| NH

39 49 Phenybharpentyl BenzyicldButyd0 PhenyIBddeylhyl Benzyl )

40 NVE Be CAgR10f their \Qa_}}c}@eh@l phar rrac‘cgl;@gbmlﬁhyl NH
41 7T 0P T BReny FOTPOUNTS| 6 SHBRSH TTeT o Byl D | NMe
40 a1t m\{ t eal'll}II a1l 3 UIt [,:. ,USL:I IBengglldl I Yy, Or Dy NH
43 4-methy‘pheny1 lp%enyi ST Benzyl 0
44 Phenyl Methyl Benzyl 0]

45 Phenyl Methyl Benzyl NH
46 Phenyl .| Isopropyl Benzyl 0

47 Phenyl Phenyl methyl NMe
48 3-methylphenyl 3-methylphenyl Benzyl NH
49 Phenyl 3-pentyl Benzyl 0

50 Phenyl Methyl Benzyl NMe

Because of their valuable pharmacological properties, compounds disclosed herein may be
administered to an animal for treatment orally, or by parenteral route. The pharmaceutical
compositions containing such compounds are preferably produced and administered in

5  dosage units, each unit containing a certain amount of at least one compound described
herein 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 the dosage may be increased as

10  desired up to the maximum dosage tolerated by the patient.

Prodrugs of the compounds of Formula I are also provided. In general, such
prodrugs will be functional derivatives of these compounds, which readily are converted in
vivo into the defined compounds. Conventional procedures for the selection and

preparation of suitable prodrugs are known.

15 Enantiomers, diastereomers, N-Oxides, polymorphs, solvates and pharmaceutically
acceptable salts of these compounds as well as metabolites having the same type of

activity are also provided, along with pharmaceutical compositions comprising the

17



10

15

20

25

conposi tions containing such conmpounds are preferably
produced and admi nistered in 5 dosage units, each unit
wW@eokasasbyng a certain anount of at | east one cROPTB2OEH000012
descri bed herein and/or at |east one physiologically
acceptabl e addition salt thereof. The dosage may be
moléaiile€of Boratulekbr mowtugs, whetebdlites] eimnsisntetre dmsteproureds Napxgides,

effective at | ow dosage | evel s nd. rel ativel ree of .
SV A SR e AT A N L S B

. Con . . Lcal |
A e R

desired up to the maxi mum dosage tolerated by the
pat Tenexanmiesdnenfioned below deorppsturid sersralmynihgiiaprocgdues, as well

al s rovided. kn general h r i .
as Pfide Poariaas pLArAGRY SRl TRIGEHER M pouftea o llustrar
thelde@dls by 1hRALvHEtM ahd Sitbuldnot\be\tendtitinedtib ¢indeflieneshe of the present
~conpounds. Conventional procedures for the selection
mverithn. pr epar ati on of suitable prodrugs are known. 15

Enanti oners, diastereoners, N Oxides, polynorphs,

sol vat es and phar Pr\ilﬁ@ typkl e salts of

t hese conpounds agﬁ%gﬁ aslﬁgégg@ﬁ??ggghaving t he sanme

type of activity are also provided, along with

phaVerceLdolcals, sunpesic¢tbon saatiemot, ipyiidiget ¢ther] etrglnydrofuran,

2004/ 089364 PCT/1B2004/ 000012 nvo! ecyl es of Fornul a..|
hero PO TG O Ao N S e AN Veifus St BepereByaide t the
probeditt &R ribed R HERERRGre. HOLYREE Wvedé rRbRIARE ol Sallk ¥r a thin neat

acceptabl e salts thereof, in _conbination with
filp barMeddn Bloat Pyragucieprunins Negledrddagnstie Reprrapea(NMR) were

reep it R L gl aMEg AHER BT R  L RO Rl ntgmal

staR@répeci fic preparations of particular conpounds. The
exanples are provided to illustrate the details of
the invention and should not be constrained to Ijmt
Examplede diiepasatiamel (3Re3®)tl ot P 0ont N3 Bengpeazaby glo[3.1.0]hex-6-

0 % £ IC
R B R SN R ALY B BB AR 06 2R 0 TRNB AN No. 7
" - tetlanyuror ur arn, 10 nexares, and
di chl oronet hane, were dried using various drying
StdpeR el Sate@cell (B-behzyp3-absbicyoelo)s & dihex-Ggbemethgbiniine t he
iterature. IR spectra were recorded as nujol nmulls or
athin neat filmon a Perkin El ner Paragap ..
" ns U ORIDOURG: 128 RFPRIGE ORI KN RELSSARTER TR (i 0413455,

recorded on a Varian XL-300 MHz instrument using

stdPh RIBLRN S b @RE 285180 58 BHINAB-Benzyl-3-azabicyclo[3.1.0Thex-6-yl-
methyl)-2-hydroxy-2-cyclohexyl-2-(4-methoxyphenyl) acetamide

A solution of cyclohexyl-hydroxy-phenyl acetic acid (prepared following the
procedure described in J. Amer. Chem. Soc., 1953; 75: 2654 and J. Org. Chem., (2000,
65:6283) (1.13 mmole) and (3-benzyl-3-azabicyclo[3.1.0]hex-6-yl)-methylamine (1.25
mmole) in dimethylformamide cooled in an ice bath and 1-hydroxybenzotriazole (1.25
mmole), and N-methylmorpholine (2.26 mmole) were added. The reaction mixture was
stirred for 1 hour in ice bath and then 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (1.189 mmole) was added. The reaction mixture was stirred in ice bath for
about 2 hours and then at room temperature overnight. The reaction mixture was poured

into saturated bicarbonate solution and extracted with ethyl acetate. The organic layer was

18
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standard. 15 Exanple 1: Preparation of (2R 2S) (la, 5a
6a) - N- ( 3- Benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-
wQ go4/a84394r oxy- 2- cycl ohexyl - 2- (4- met hoxypheny| PCT/1B2004/000012
acet am de (Conmpound No. 7) Step a: Preparation of
(3-benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl ) - net hyl ai ni ne
WasTi&i:l svithowgten) ddedvasd pompmmeﬂ fralel cadungl mneweej UFlesresidue was

P gsdck{y; b‘led | ghrlc_:)glag:)oAfgrlg’p Y, elutmg t%e c:kc)>rr1p|c:;1r11(1e t IOSy’]etﬁgfl a(c%étte-

he3fd - N—(3 Benzyl 3-azabi cycl o[ 3. 1. 0] hex-6-yl - 20
nethyl) 2- hydr oxy- 2- cycl ohexyl - 2- (4- net hoxyphenyl )
acet anmi de A sol ution of cycl ohexyl - hydroxy- phenyl

m. at d4d-d44t{whifgpoigpr ed fol | owi ng the procedure
described in J. Amer. Chem Soc., 1953; 75: 2654 and

(@g 165:6283) (1.13 mmol e) and

HKé%C&b g§P€23§§581 4&' . 1. 0] hex- 6-yl) - net hyl am ne

(1.25 nmole) in dlnethylfornanlde cooled in an ice

HU?@MR (@n1L30PHIEy ot 7. samlled 0Hz25. %(mp)s 870, d, 9Hz),

nethylnnrphollne (2.26 mmol e) were adde
6.62 & Eids b3 78 (Alrs e (215 15), Bridd2.Pb(SH, rnb@r33| (ﬁﬂ b@ b&ftP-91 (14H,
and then 1-(3-dinethylam nopropyl)-3-ethylcarbodiimde
m)hydrochloride (1.189 innole) was added. The reaction
m xture was stirred in ice bath for about 2 hours and

Mdshien/zatosqum 1, e 0pR) at ur e over ni ght. The reaction
m xture was poured into saturated bicarbonate

o g oo Bt st i S sce s aidanlc
pm%&tfe W@stcﬁ'b dvedyi 2{1 \%ggﬁ%ﬁﬁ&ﬂé hsdinupRess I%Q&H’i@sed

pressure. e resi purified by col um
chr omat ogr aphy, eluting the conpound with 40% et hyl

QRS &l @-50) SxMe (3-benzyh3-azhb by tieiB. | Aftiexes-ybiethyl 52 bR droxy-2-
‘§E£¥£E 3395. 2, 2931.9, 1644, 9 2n1 1 H1- NVR ( CDC13,

m hergl pgetamide (Camppeund Ng. 7.26 (3H, bs),
6.87 (2H, d, 9Hz), 6.62 (1H, bs) 3.78 (3H, s), 3.57

g]gUM)s165336glg-12 91 (5H, m, 2.33 (3H, bs), 1.68-0.91
Mass: nlfz 449.5 (M+1l, 1009 10 Slnllarly,

the foll ow ng conmpounds were prepared anal ogously,

H fMd\ﬂD@latmN@Z)@wmseﬂﬁéskﬁ @é‘ﬁ n@)ba@é “Tb T (SH. i), 6.50 (1H,
S PPEORH 3.8 FHETL' A 905 258 ') 30-2.33 (2H, m), 1.80 (3H, s),

1.35-1.39 (m, 1H), 1.23-1.28 (m, 2H)
Mass: m/z 351 (M+1)

(2R, 2S) (1o, 5, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
(4-methylphenyl)-2-phenylacetamide (Compound No. 25)

H'-NMR (CDCL;, 300MHz) 8-values: 7.45-7.23 (14H, m), 6.34 (1H, brs), 3.58-3.56 (2H,
m), 3.18-3.13 (2H, m), 2.95-2.92 (2H, m), 2.34-2.22 (5H, m), 1.48-1.46 (3H, m)

Mass: m/z 427.41 (M+1)
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(2R, 2S) (1 a, b5a,

6a) - N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ] - 2-
whyanospeL- net hyl - 2- phenyl acet anm de ( ConmpounBCTMB2064A)00012

IR (DCM: 1653.6 cm -1 15 Hl NMR (CDC13, 300MHz)

8-values: 7.53-7.56 (2H, m, 7.23-7.37 (8H, m, 6.50

3 et e SR by g e
(4- ﬁhﬁ‘ro @lyl)-é @&n&la@&a‘rﬂﬁe ¢tdmpbisd Nol 27)351 (Mrl) (2R, .

6a) N-(3 benzyl - 3- azabi cycl o] hex - et hg/l g 2-
H' RGP, 3@@%&)%wwspﬁéwu)z@4ﬁhmﬁ 5 Giraod b (7, bro),
3 1%‘”3"‘@4%%%0?2%@3 A 0 T ey M A B

m, 3.18-3.13 (2H, m), 2.95-2.92 (2H, n), 2.34-2.22

MakShh/zmB1.40.(¥8-11. 46 (3H, m) Mass: mz 427.41 (Ml) 19
WO 2004/ 089364  PCT/ | B2004/ 000012 (2R, 2S) (la, b5a,

N-(3-b 3- b I 3.1.0
QI Sl 2o, SO bR Azl Fih D e i Hh ) - Ky droy-2-

G- &%ﬁﬂa@lﬁ%m@ﬂ%@@tgﬁ&@ (o, ﬁ%é (it brsy,
3.18-3.14.(2H, m), 2.97-2.94 (4H, n), 2.37-2.35 (2H,
H'RMRICHCI,. 330M}ij|8 valuds: Magsy. 1111@14}143@ @93 (NEDrs) 2] (1H, m),

2S . 5
3,182 12, 390297296004, a1 298P0 55T oPnbA 3 CRbemy 1 ) - 2
- hydr oxy-2- (3-nmet hyl phenyl ) -2- phenyl acet am de
30) Hi -NVR (CDC13, 300MHz) 8- val
Mé?g % rﬁm% ) 6. 38 ElH brs), 3. 6)1 (1\ﬁ|a ﬁ)es
3.18-1. 14 (2H n), '2.99-2.96 (4H, n), 2.39-2.31 (5H,
(R) (,1aésa,moa)..msmzym-aw)ihms[s.14mnem-mmhynmquxy-z-
X, a, .
cyéwm%@@@rﬁvw@%m%ﬁgpmﬂad nék- 6-yI - net hyl ) - 2-

hydroxy 2- cycl opent -1 -enyl - 2- phenyl acet anm de

ﬂpoy@@g\g}nm) IR (DCM: 1659.8 cm -1 1H NMR ( CDC13)
ues: 51 (m 2H), 7.27-7.37 (m 8H), 6.23
(brs 1H), 5.67 (s, 15 1H), 3.63 (s, 2H), 2.97-3.18

'HNMR EH)Cl;)126-8aues: A28( A1 o) 2H) 789-23 D6n( $hD), 418, (brs, 1H), 5.67 (s,
1H}, £8 (’l fﬁ),(z'.g7-3.18 (m, 6H), 2.37-2.42 (m, 2H), 1.88-2.08 (m, 4H), 1.23-1.31 (m,
3H)

(2R, 28S) (1, 50, 60)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
(3-pentyl)-2-phenylacetamide (Compound No. 6)

m.p: 100-104°C
IR (KBr): 1659.3 cm™

'H-NMR (CDCL) 8-values: 7.61-7.63 (m, 2H), 7.22-7.35 (m, 8H), 6.66 (brs, 1H), 3.56 (s,
2H), 2.88-3.07 (m, 4H), 2.81 (s, 1H), 2.29-2.33 (m, 3H), 1.20-1.41 (m, 7H), 0.99-1.04 (t,
3H, J=9Hz), 0.77-0.82 (t, 3H, J=9H?z)

Mass: 407 (M+1)

20
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3H (2R, 2S) (la, b5a,

6a) - N- ( 3- Benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-
whyanospeL- (3-pentyl)-2-phenyl acet am de ( ConpRCHTB28®L000012

6) mp: 100-104C 20 IR (KBr): 1659.3 cm-1 1H NMR

(CDC13) 6-values: 7.61-7.63 (m 2H), 7.22-7.35 (m
(loc, 5& 60@ ﬁﬁsﬂkhﬁyl-slkﬁabl@cﬁﬁs G&L]heya&l)yl-nietﬁyﬂia ORIroRy-2¢2-=ili(4-

29-2 gp : 20-1.41 (m 7H),

ﬂuarogaemylmce@amldemonmml (38)77 o 82 (t, 3H, J=9Hz)

Mass: 407 (M+l) 20 WO 2004/ 089364 PCT/ | B2004/ 000012

]R(ED?I\%). 6% yﬁ&HB benzyl - 3- azabi cycl o

net hyl ] - 2- hydr oxy- 2, 2- di (4-
quorophenyI) acet am de (Conmpound No. 38) IR (DCM :
'H- &4@18 @Daﬁeaommzls-vla&m 4 CBER3 1 3B00MAz4 @H &k)dS0 (1H bs),

5 s4(3% a5 B ™, 193 G g3t @6a S B8 (onr

M, 1.47-1.25 (3H, in) Mass: mz 449.2 (Mr1) (2R 2S)

Maésl?n/ﬁl-i?%zéMrTzlgl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - met hyl ] - 2-

hydr oxy-2- cycl opentyl - 2-(4-met hyl phenyl ) acet am de
(2R, Ceytiay 5d., bia)-N4@)b ey NbARz4IODBAB]3 . 180 Maak-bed-metha-Z7hydroxy-2-
3.56 10
cycsomptxé)%-(“smftﬁly(‘lill%nyg))ace %ﬁﬁ ZCWPE’BPP N?’i ,i%yz. 92-2. 89
(5H, m, 1.36-1.28 (11H, m WMass: 419.48 (M1) (I a,

zﬁisl{‘_CPClg 8- Val es; 7.48-7.45 (2H, m), 7. 29 7 12 (71—1 m) 6.46 (1H brs) 3.56
3 enzy - 3-azabicyclo[3.1
(2H) ¥ 30Dy B, B), Ai0g32. 9 réthyi p BdRy2.§9 éﬁém)nlaé kz&@ﬂé%m)

No. 48) IR 3403.1, 1658.8 cm-1 15 1H NMR (CDC13,

300 lues: 7.32-7.11 (13H, n), 6.32 (1H bs,
Maw%%)s(gﬁﬁ ) Zs), 3.57 (2H,( s), ?16 (2H,(t, 6H§),

2.93 (2H, in), 2.32 (8H, s), 1.27 (3H, n) Mass: nlz

- 22.2-di(3-
48 B b righis et ey o

meﬂmdpbemzl)’z:icetamlde (Compound No. 48)

IR: 3403.1, 1658.8 com™

'H-NMR (CDCls, 300MHz) 5-values: 7.32-7.11 (13H, m), 6.32 (1H, bs, NH), 4.0 (1H,
bs), 3.57 (2H, ), 3.16 (21, t, 6Hz), 2.93 (2H, m), 2.32 (8H, s), 1.27 (3H, m)

Mass: m/z 441.35 [100%] (M+1)

(2R, 28) (10, 50, 60))-N-(3-Benzyl-3-azabicyclo[3.1.0]bex-6-yl-methyl)-2-hydroxy-2-
cyclohex-2-enyl-2-phenylacetamide (Compound No. 15)

IR: 3407, 1652.3 cm™

H'-NMR (CDCls, 300MHz) §-values: 7.61 (2H, d, 7.5Hz), 7.37-7.22 (8H, m), 6.54 (1H,
bs, NH), 5.67 (2H, m), 3.55 (2H, s), 3.15-2.98 (2H, m), 2.90 (2H, m), 2.7 (1H, bs), 2.30
(2H, m), 2.16-2.04 (3H, m), 1.70 (2H, bs), 1.48-1.34 (2H, m), 1.24 (2H, m)

Mass: 417.6 (M+1)
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cycl ohex- 2- enyl - 2- phenyl acet am de ( Conpound No. 15) 20

| R 3407, 1652.3 cm-1 H1-NWR (CDC13, 300MHz)
w@200a8sse4 7.61 (2H, d, 7.5Hz), 7.37-7.22 (8H,Pei/IB26043690012

(1H, bs, NH), 5.67 (2H, nm, 3.55 (2H, s), 3.15-2.98

(2H, m, 2.90 (2H, nl), 2.7 (1H bs), 2.30 (2H m,
2RZ 288 (Fo,, B, 63N-(B-benkzy8-azabicy €16 ])3.1.011ré8-6LyI3the (h31H)-2 -y droxy-2-
( 9(( n)tkhg% 7.6 (NM{) %1 V&)Zooﬁlosgggh-my Y
cymtﬂ%mn@@mmeny(lmem@ﬁe (€ompoynd No. 35)

6a) - N- ( 3- benzyl - 3- azablcyclo[S 1. O]hex 6-yl - nethyl) 2-

h I .

meﬁ@iLi\Hl(f&omzbﬂenﬁl- @Z@Myl)%bl&[n%lal:et@ﬂrﬁ@«(ﬁmydound No 8)

net hy) - 2-h) d oxy 2-phenyl-(N-ethyl)-2-phenyl acet am de
a: Preparation o
Stepsl ?'%ﬁzayatm%ié%ﬁwéﬁo%bwd?liw”e&()]%%ﬁraémwﬂ) -hHYIE n
e To a solution of nmesylate in ethanol, ethylam ne

S 0| E‘B 'a%Bl 4y (o] g@%@ﬁaﬂe'ﬁ %th%ﬁﬁeéthyﬁﬁff@e é’éﬂl!ltfdﬁ WaSadded in a steel

tene [aced 1n an oil "bath at about 80 C
bomb @&dmlg‘has tlglttenndsand obobéth aimmbatb at ?@uCSQﬁ@ om@lgmeliﬁ B@s

cooﬁ%hgl%\glﬁ {9 C%‘g{"%mﬂ'a 3 eva {.}]g: 5 con%ng\g/ﬁ %Valpgra ed Tt \gas dlluted

witheRafRhRAide ABY 8QYE adeﬂalf@ 1Orgasic IebAas édparhtedl. [Alﬂlu&&%)layer was

aqueous sodi um hydroxi de solution and extracted with

basdﬁieshWﬁh dﬁ‘lét draneus spHamhyhpide peltiemend expaetodagtiir i ed
dlC Oé%lg? ﬁ[thg glc%iorgmgtg%n elagfgr%ésrcﬁfjed 4 %%i?otratedc"ttoe get Bre required

prodagt: N- (3- Benzyl - 3-azabi cycl of 3. 1. 0] hex- 6-yl - net hyl ) - 2-
hydr oxy- 2- phenyl - (N-et hyl ) - 2- phenyl acetami de 15 To a
cold solution of benzillic ac

id (2.2 mple
Ste@dﬁrﬁgp]@qrg‘tpcpryofa(&g, 5(&,@0@) -é%@epgyl -3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-

hy %}Q}g epggﬁ\l?e%g 22%}?%%; a?l:@&ﬁ(d 6-yl net hyl ) - et hyl anmi ne

ormam de, N-nmet hyl norphol i ne
(4.4 mmol e) and 1- hydroxybenzotriazole (2.2 nmole)
wer Eoacdédlsalitidh & l&nzﬁlltdmm(m nmmlamnﬁmérciaﬁyi aedilablg) and (3-
for about 1 hour

berg3-3 NEYIg b MO ORI - SRA Y B
dlntféfﬂej'l?&ﬁﬁﬁ{lﬂgq\l (et HHE?JRSM S1 gt Added 1t dr&xybgﬁfomazole 2.2

reaction m Xture |rred at sameterrperau e
mrhale) wbeuwdd20atri 76 andathe niikiene was st[msmh at OP doradbone] hour. After 1
hmgv\f/ 1e E3n Idlgnrl]etthylEr%f}.rl(z)tpIro%r}]fl)ng )e(t gllrcgrb 11mi el?y%?oec lor}/deatg Ir}uingpe) was
added to it. The reaction mixture was then stirred at same temperature for about 20 mins
and then at room temperature overnight. Reaction mixture was quenched by addition of
water and the organic layer extracted with ethyl acetate. The organic layer was washed
with water, brine, dried over anhydrous sodium sulphate and then concentrated to get

crude compound. Purification was done by column chromatography using 20% ethyl

“acetate-hexane as eluent.

IR: 3315.9, 1628 cm™

H-NMR (CDCls, 300MHz) 8-values: 7.40-7.15 (15H, bm), 6.25 (1H, bs), 3.61 (2H, s),
3.43-3.36 (2H, m), 3.14 (1H, bd, 6Hz), 2.99 (1H, d, 6Hz), 2.86 (1H, bs), 2.63 (1H, bs),
2.37 (1H, bs), 2.71 (1H, bs), 1.47 (1H, bs), 1.25 (3H, bs), 0.77 (1H, bs)
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wat er and the organic |ayer extracted with ethyl

acetate. The organic | ayer was washed wth water,
whriones9des i ed over anhydrous sodi um sul phat e aPdI/IB2e04/000012

concentrated to get crude conpound. Purification was

done by columm chromat ography using 20% et hyl 25
Masahatse-teedant) as eluent. IR 3315.9, 1628 cm-1

H1 NMR (CDC1l3, 300MHz) 5-values: 7.40-7.15 (15H, bm,

( 1 H%ugéaﬂ}e E‘E% follgwgr}g (‘go'jz_rgou}sa&s %'pé)pdfgpjtr%gan(agqgouﬂga Bollgwg}g the

1.47 (1H,
ab{)\ie;}%ro‘gl&ﬂzlre hég%&grﬁhte Qt?f)sﬁttl%@ﬁéof 1365%2 V\D 2004/ O§B9364

nCT | 20041 500012 ' Mase: e 441 8 (Mk1) Similarly,
(ZRES) f(bdx) ﬁ!viﬁmg-m-(ﬁﬁﬁ@umiﬁ serbicyplaipd idbesanal-ogasbisl)Z-hydroxy-2-

cygpaty L Oretnd- %Tp%.eg@gg%’é?&?@rﬁ%?nd?@ﬁr%pr e
6a) -1 TT- ( 3- Eenzyl - 3- azabi cycl o[ 3. 1. 0] he~L- 6-yl - met hyl )

TR 2408Y1dn §aKg cdr' S
cycl opentyl (N-et hyl ) -2-phenyl acet am de ( Conpound No.
9) IR 3408.1, 1619.8 cm 1 H1-NMR (CDC13, 300 121
H'NMER (@RC L 7300MHz)5-yalass; 7rip; 7.5 (BHL (nms 5591 Hcpg, OH), 3.5-3.51 (3H,

bsk 3531 3 ™12 83 @@ S, i o P Hbspigpl 20 on

bsP$)0S (3H086¢ﬁb‘|038 0.88 (2H, m) 10 Mass:
433. 4 (M) (2R, Iot 5a,

6a) - 3- Benzb - 3- azab| cycl o[ 3. 1. 0] hex-6-yl - et hyl ) - 2-
Mfﬁ;? ohexyl - (N- et hyl ) - 2- phenyl acet am de
(Compound No. 10) mpt: 101.4-1.5C IR 3299, 1613.2

S L3- 1M 2 8-vl- vI)- 1— i
R sl ofdd AR S phesy iyl shlygrosy-2
cyéloﬁéky(MNretgg/l)-zlpﬁehylacthniiﬁa KConipouidd D&. 46H, t, 6Hz),

Mass: nlz 447.4 (2R, 2S) (1 (x, ba,
N-(3-benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - met hyl ) - 2-
mhsfdpbf&ylé C
(4- met hyl phenyl ) - (N- et hyl ) - 2- phenyl acet am de

RS0 9EN, Moyt 26)

H'-NMR (CDCls, 300MHz) 8-values: 7.41-7.17 (10H, m), 5.38 (1H, bs), 3.53 (2H, bs),
3.29 (4H, m), 2.84 (4H, m), 1.51-1.20 (12H, m), 1.08 (3H, t, 6Hz), 0.88 (2H, m)

Mass: m/z 447.4

(2R, 2S) (1o, 5a, 60))-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
(4-methylphenyl)-(N-methyl)-2-phenylacetamide (Compound No. 26)

IR: 1630.6 cm™

H!-NMR (CDCls, 300MHz) 5-values: 7.40-7.14 (14H, m), 3.59-3.32 (4H, m), 3.12-2.34
(11H, m), 1.33-1.30 (3H, m)

Mass: 441.43 (M+1)
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20 IR 1630.6 cm -1 H1-NWR (CDC13, 300MHz) 6-val ues:
7.40-7.14 (14H, m, 3.59-3.32 (4H, m, 3.12-2.34
W@ 2kosa3p4 1. 33-1.30 (3H, n) Mass: 441. 43 ( M+1pCBB2VEI/000012
2004/ 089364 PCT/1B2004/ 000012 (2R, 2S) (1 (x, ba,
6a) - N- ( 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - et hyl ) - 2-
QRY2ZB)qx ;s Zot, 6a)-N-(3-benzyl-3- azab1cyclo[3 1.0]hex-6-yl-methyl)-2-hydroxy-2-

4-fl uoro henyl )- (N-net hyl ) - 2- phenyl acet am de
(4‘%@8 P y(l ea¥lacgtanmide @éumzl; ngNgatQes:

735702(14H.n) 360235(11H m, 1.32-1.30
Hg_&jf;x@(%%“@@é@% Aflest MsS17.42 03 5@“@‘%‘%@# 19 532130
3 oxy- 2-

(3- net hyl phenyl ) - (N-net hyl ) - 2- phenyl acet am de
."31) H-NWR (CDCL3, 300MHz) 6-val
M%SM&'\& ) 3. 44- (2 00 (14H, m), )1 31.1. 28
(3H, m 10 MasS: 441 56 (Mr1) (2R 2S) (1 a, 5a,
(21@@3)?1&%&%6)@ (§b%ﬁ£ﬁlscé/?£a*b@e{y%m}3 Q]d;ﬁé%{- -yl’-lm §1blztﬁdydroxy-2-

-72- phenyl acet am
(3-(n&thpkphadylMN-méﬂlyl)R-plilﬂWacel;ﬁQMez(C@mgmuhdl-M1I CDC13)
6-values: 7.21-7.40 (m 10H), 3.35-3.53 (m 3H)

é}ﬂ)\& é@ébg@?ﬁh 5 g%y}leswgég s 212@2%)) 3?1%1310(8@)4@?)&1 31-1.28

G 6a ))N-(3 Benzyl - 3- azabi cycl o[ 3. 1. O] hex- 6-yl - net hyl ) - 2-

hydr ox (sec-butyl)- (N methyl)-2-phenyl acet am de
qus;oéiﬂdo{m@mb) 12) IR (DCM: 1621.7 cm-1 20 ' H NWR
(CDC13) 6-values: 7.23-7.43 (in, 10H), 5.05 (brs, 1H),

i 8 Gl 458l opSi bR gy

3-heiRyl -niéth IQ henylacetamide (Compound No.
( %’3 Y)Z?) Bengy)/l agabl cycl of pO] hex- 6- y)l net hyl ) - 2-

WG Y51
IR ( CM) 16214cm

'H-NMR (CDCls) 8-values: 7.21-7.40 (m, 10H), 3.35-3.53 (m, 3H), 2.75-2.81 (m, 5H),
2.26 (m, 2H), 1.33-1.66 (m, 6H), 0.88-1.02 (m, 9H)

Mass: 421 (M+1)

(2R, 2S) (10, Sa, 6a)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
(sec-butyl)-(N-methyl)-2-phenylacetamide (Compound No. 12)

IR (DCM): 1621.7 cm™

"H-NMR (CDCls) &-values: 7.23-7.43 (m, 10H), 5.05 (brs, 1H), 3.53 (s, 2H), 2.52-2.83
(m, 5H), 2.25-2.28 (m, 2H), 1.58-1.70 (m, 3H), 0.83-1.00 (m, 11H)

Mass: 407 (M+1)

(2R, 25) (10, 50, 6c)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
isopropyl-(N-methyl)-2-phenylacetamide (Compound No. 13)
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i sopropyl - (N-met hyl ) - 2- phenyl acet am de (Conpound No.
13) 24 WD 2004/ 089364 PCT/1B2004/ 000012 IR (DCM:
wAagm2/0836m -1 1H NVR (CDCL1l3) 8-val ues: 7.22-7.Bdr/{B2N04/000012
10H), 5.21 (brs, 1H), 3.34-3.53 (in, 3H), 2.78- 2.99
(m 511), 2.25 (m 2H), 1.57 (m 2H), 0.71-1.06 (m
Ijo@M)'\/P@BS&ﬁ3 (Mr1) 5 (2R) (1la, 5a,
(X) - N-(3-benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6- yI nmet hyI) 2

- hydr oxy-2- cycl opent N- net h h
S T A NP T T TN

29%%”5%%?%5“%1%% 157 It g ine %”DHJZ?(ZH%?)“
1.30-1.85 (9H, , 0.88 (3H, brs) 10 Mass: niz 419

MdsiBPp (M2R) 2S) (1 a, 5a,
6a) N- ( 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex-6-yl -net hyl ) - 2-

R birpbie - Catparié-angrelo s YERL I aRiR b edsers?-

c“?nﬁ’%e@ gy bfpiRplide (oot S0, 0565 (m

177195(m2H) 1.46 (m 111), 0.88-0.98 (m
IR?JBEM)N&@%&’C@&S (M+l) Exanple 3: Preparation of (2R
2S) (la 5a 6a - 3-benzyl -3-azabicycl 013. 1. 01hex- 6-yl -

t - 2= roxy- 2- |~V -2z
‘g0 RSB OMARE i Tabrol 51 MR g ar Coalf @‘é%%ﬁ (R, 9,
- I [4-
2, B e I ] R 6-y1
nmet hanol (Synlett, 1996, 1097-99) (O. 2039| n, 1 mol)
Miss: oariOrM-e)r achl or i de, phosphor ous brom de (0. 04m,
0. 05mmol ) was added dropvvi se at roomtenperature.

RS S Ty B AT ShBL s PR B R oy 2

métHylﬂ(an{e%y‘aS-afﬂﬁénmcmkdn@d\Qcdlhpﬁluﬁd Nol 56) at room

tenperature for overnight. Reaction m xture was
uenched with water. Organic |ayer was separated. The
29%%%18»91@ was stirred in excess of

'H-NMR (CDCly) 8-values: 7.14-7.58 (m, 10H), 3.72 (m, 2H), 3.17-3.24 (m, 2H), 2.96 (s,
3H), 2.88 (s, 3H), 2.49-2.63 (m, 2H), 1.77-1.95 (m, 2H), 1.46 (m, 1H), 0.88-0.98 (m, 2H)

Mass : 365 (M+1)

Example 3: Preparation of (2R, 28) (la., 5a., 6a)-(3-benzyl-3-azabicyclo[3.1.0Thex-6-yl-

methyl]-2-hvdroxy-2-cyclobutyl-2-phenyl acetic acid ester (Compound No. 39)

Method for the preparation of 3-benzyl-6-bromomethyl-3-azabicyclo[3.1.0]hexane:

To a solution of 3-benzyl-3-azabicyclo[3.1.0]Thex-6-yl methanol (Synlett, 1996,
1097-99) (0.203gm, 1 mmol) in carbon tetrachloride, phosphorous bromide (0.04ml,
0.05mmol) was added dropwise at room temperature. Reaction mixture was refluxed for
about 5 hours (during refluxing a white precipitate appeared which turned to sticky
yellow) then stirred at room temperature for overnight. Reaction mixture was quenched
with water. Organic layer was separated. The sticky material was stirred in excess of

chloroform. The combined organic layer was washed with 10% aqueous solution of
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chl orof orm The conbi ned organic | ayer was washed with
10% aqueous sol ution of 25 WD 2004/ 089364
weEanAL83604/ 000012 sodi um hydroxi de, wat er aneCDHIB20&1/000012
dried over anhydrous sodi um sul phate and concentr ated
Soéﬁder reduced pressure. To a solution of

gy ydEsuridss - watey dansk yorinephdsied] oxeletanbydrons ¢qsiwpaseghate and
d bed J Amer. Ch
colanlsel B A BRATEEESS o 5 Chem . 65, 6263( 2000):
0. 932 awvhith cdiRdeyBidband - irdtoIpHEt ) y&:et&- acid (pr%pared following
azablc clo 1..0] hexane epar ed above
thq,m:B?Eél}l qsrﬁleg‘é’ﬁ’féﬁ%J Amg. 19@&%00@2&54(1953) and J. Org.
Ciker:, 65 BRMIORANEOT2 BRG 1L b s B0 EbrciiSmagigied. and the

m xture was ref or about ours an
azahogylchd3 i @]lmxam (eerppmaa&cwbevarwaﬁmnmm;l ifi benzeuel J8i- ght .

dia‘j%-g‘%g(crlo ]ggq%cng%(%- nﬁﬂ(\l\fil gtnp{a ned B gg h):g%g@%re was refluxed
foribgaid Hodr@ﬁlﬁf theBodRE RERHW fefh \é‘ﬁhﬁé an& E‘tﬁ?ecpfoﬁr B@em?ﬁg The

dried over anhydrous sodi um suI phate. The organi
reachgiepiXipks veaﬁacp@n@heédm addaigxnaxfmvatdnearxdramacqed @dthc&thyl acetate. The

h h 1H NVR
orghlisilhe 95 sfithod W0 afRrc Bt Bl dh R R Sy aroubSopiom
sulpBdte. The orgakio 1@5169 zvzas g%i‘lb(oaﬁld to%)b?ﬁg &ﬂé‘&ru&?froauéﬁwﬁ?e!ﬁl was
I n .

3.31 (1H ,
Pu@%&%byeol@gnﬁh@m%grem m, 1.86-1.77 (4H m,
61-7.56 (2H, m, 1.29 (2H m Simlarly, the
HfWRdﬁD@a,é’@ﬁbﬁm)cﬁsvaAmsﬁ P €Wy @ Tl BB0124 | (BH, m), 4.05-3.92

L L R R SO
(2}@(&@ 1(88:-10enzat!, ﬁ;@?@abmafifp % Wﬁ - et hyl ) - 2- h

oxy- 2- (4- Tl uorophenyl) tlc acid ester
(Co ound No. 28) 20 IR (DCM: 1726.2 cm -1 Hl-NWMR
( CDS;mglartyo@m—ﬁgMO\gmgajou@gun(% e @r@@re(d]adahlo gnjls,ly,élfoHSWlng the

oH 3, 56 (2H, m,
ab@éfl’gé?‘%b% ‘Y@H‘Ppﬁ??m% SER%‘BHS( S 1 31- 1. 25 (3H,
M Mass: 432.41 (Mrl) (2R 29) (1 a, 5a,

(QR2P) (B, Benss)-(8b @W%yﬁbﬂ{ﬁm&s Q.bhf‘e’fr@ uhleﬁ?ﬁjl2|ﬁgu¥aﬂxz-(4-
droxy-2-(3- 25 nethyl henyz phenyl acetic aci
flugrophenylp3rihenybiacasic agi) estir (QuRg@Da1So. 28)OMz)
8-val ues: 7.46-7.09 (14H, nm), 4.23-4.21 (1H m,

R bédn?19%.2 cm?

H'-NMR (CDCls, 300MHz) 8-values: 7.45-6.96 (14K, m), 4.25 (1H, s), 4.12-4.09 (2H,
m), 3.58-3.56 (2H, m), 2.93-2.90 (2H, m), 2.32-2.30 (2H, m), 1.31-1.25 (3H, m)

Mass: 432.41 (M+1)

(2R, 25) (1o, 50, 60)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-(3-
methylphenyl)-2-phenyl acetic acid ester (Compound No. 32)

H'-NMR (CDCl, 300MHz) 8-values: 7.46-7.09 (14H, m), 4.23-4.21 (1H, m), 4.11-4.08
(2H, m), 3.56-3.47 (2H, m), 2.92-2.89 (2H, m), 2.32-2.30 (5H, m), 1.30-1.28 (3H, m)
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(2H, m, 3.56-3.47 (2H, m, 2.92-2.89 (211, :
2.32-2.30 (5H, m, 1.30-1.28 (3H, m 26 WO 2004/ 089364
wWEDANSB604/ 000012 Mass: 428.39 (Mrl) (1 a, S5BCT/IB2004/000012
6a) - N- ( 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - et hyl ) - 2-
hydr oxy- 2, 2-di (4- fluorophenyl) acetic acid ester
Me(s@oﬁjb&&%d\/lmd)) 37) 'H NWR (CDC13, 300 MHz) 6-val ues:
.26 (9H, |n) 6.99 (4H, ni), 4.27 (1H, s), 4.11

7.42-
(lq,zg‘qcz '3&) %nglzllz’fl- b%x%gf_a omexgéﬁf gsyq,(?_ 31Hﬁggy-2§ di(4-

ug g(l(e%gb%éﬁlé aéd%@@?l(exﬁﬂﬁehﬁd%@ookhﬁx 6-yl -met hyl ) - 2- hy

phenyl (4-net hyl phenyl )" acetic acid ester
(Conpound No. 43) 1H NMR (CDCl3) 6-values: 7.46-7.43
1H(IQMR QD CR, B®-MH2BS{vabids: T§2-7.2612H7m).0.926H, mp), 4.24.(2H, s), 4.11

ilonflys e A8l a3 620 iy 2B AR m

Mass: 428.40 (Mrl) (2R, 2S) (la, b5a,
(zﬁ( 2@) (ﬁ& ﬁ@%&ﬂ@%eﬂéﬁb&ﬁﬂﬂx&[c%[g 10 hexe81. )ﬂletﬂ%l&o hy\m%xgﬂ-z-

dcetic acid ester npound
phmw-m mems(lmm)‘yl) acme afsldcwt& (CompeumNRI¢.33I1 3)
6-values: 7.55-7.57 (m 2H), 7.23-7.35 (m 8H), 4.00

15 G ey 4ot P2 Bia) g0 ot
4.%@?{ s 5211(4\@81 2H, 2, 3253)(21@11%;2%2 .89 (2H, m), 2.33-2.29 (SH m) 1.31-
6a) - (3-benzyl - 3-azabi cycl of 3/ 1. 0] hex- 6-yl’- met hyl') -

1.2%@XymD- i sopropyl - 2- phenyl acetic acid ester
(Conpound No. 46) 20 IR (DCM: 1721.4 cm-1 ' H NWR

| 7.64-7.67 (in, 2H), 7.23-7.34
M%g@%@’#ﬂoge?. n, 2H, 3. 5 s H)8H), 2.89- 2. 9E°,m(m
263 (m 1H), 2.29-2.33 (m 2H), 1.57-1.63 (m

(Zﬁl'QS) (@a,f)@a,(adx.) (3dbenlzil-3-dkdbicyrlo]8.1(0  hext 6 5imetB§12-Mpdixy-2-
é Mt1) 27 WO 2004/ 089364 PCT/ |1 B2004/ 000012
methyl— -phenyl acetic acid ester (Compound No. 44)

IR (DCM): 1726.3 cm™

'H-NMR (CDCL) -values: 7.55-7.57 (m, 2H), 7.23-7.35 (m, 8H), 4.00 (d, J=9Hz, 2H),
3.56 (s, 2H), 2.88-2.93 (m, 2H), 2.28-2.33 (m, 2H), 1.78 (s, 3H), 1.58-1.60 (m, 3H)

Mass: 352 (M+1)

(2R, 2S) (1a, 50, 6a)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
isopropyl-2-phenyl acetic acid ester (Compound No. 46)

IR (DCM): 1721.4 cm™

'H-NMR (CDCl;) §-values: 7.64-7.67 (m, 2H), 7.23-7.34 (m, 8H), 3.94-4.07 (m, 2H), 3.57
(s, SH), 2.89-2.93 (m, 2H), 2.63 (m, 1H), 2.29-2.33 (m, 2H), 1.57-1.63 (m, 3H), 0.9 (d,
J=6Hz, 2H), 0.70 (d, J=6Hz, 2H)

Mass: 380 (M+1)
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(2R, 2S) (la, 5(x,
6a) - ( 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex-6-yl -net hyl ] - 2- hy
waeleaxpsBe{ 3- pentyl)-2-phenyl acetic acid est ePCT/IB2004/000012
(Conmpound No. 49) IR (DCM: 1718.6 cm 1 1H NWVR (CDC13)
6-values: 7.65-7.68 (m 2H), 7.23-7.34 (m 8H),
(ZB 28) (alfocpﬁx,(ﬁm) (Z-Iﬂ)enzya-SZﬂzalﬁcxm[&’ltO]he:% %?éeﬂ(lyll-lﬂ}l:al)lf_c;roxy-z-(}
in, :
PeEtYé)ZZ'Phéﬂyl(%Fﬁc 3‘H§1 eStfr i@OTPBE“(r‘nM Z?’-b 0.98 (t, J=6Hz,
0.72 (t, J 6Hz, 3H) Mass: 408 (Mtl) (2R, 2S) (la,
gECM) 1718.6 cm
a) - (3-benzyl - 3 azabi cycl o[ 3. 1. 0] hex- 6-yl -met hyl ) - 2- hy
dr oxy-2- cycl opentyl -2-(3-net hyl phenyl) acetic acid
"Hesha (Ut poualdeNd.6533P8 (10, B pmide7.44 (By SgnB8t4-605 ¢, 2H), 3.70

6B 1Tk T TP2 8 2R 3235 TIPS, PhL 626k 4 o
3}12 ﬂ?@hﬁz]d(n?ﬂmob 98<§ P=arychppeart2 ahery-ac|) am de

Cbnpoun tep a’ Preparation of (la, 5a,

6a) - 3- benzyl - 3 azabi cycl o[ 3. 1. 0] hex-6-yl -net hyl | - 2-
M&Wd‘i’% Plcycl opent yl - 2- phenyl acet ani de 15 Thi s

conpound was prepared follow ng the procedure

R AG Sor R T e i PSS T ARz byrons 2

fupétt 3-niiBAphesd) asdtidachl &b afnd Na. 33Ha,
< ye I\I?%%-%béﬁziy?’m?, a)g%bl (:fyclco[s 1. ]dﬁigg))( é“§| ngt;hyl] 2-

hydroxy2 cycl opentyl 2- phenyl acet am4de |bn rlr%t haqol_

(C@mbbﬁréilbe.dlﬁnd washed with nethanol. The filtrate was

evapor at ed under reduced pressure to get the desired

compound. Ste . Preparation of (2R, 2S) (l a, ba,
Stegng - Repaation Qfgflt% 5at G9)-DelFZ8anyyis3- amcwél @lhex-6-yl-methyl]-2-

hy@h%Xﬂqug%%%i’ §ty¥~2a'fi§%§%%4ﬁw?pheny| acetamide 25 A

sol uti on of
N- ( Thézaiipoyall ofas plepeidddsH&wnignid prptgduze desctibgbint Brianiple 1.
hydr oxy-2- phenyl acetam de (1.59 nmol e),

st &el%r%m?rﬁé«?mm oGRERF i B GRS RReB{ 3 gloxy-2-

ph&“c? gd potassiumiodide 28 WO 2004/089364
/1 82004/ 000012 (3.18 mmmole) were stirred at room
tenperature overnight. The reaction m xture was
A solution of (1a, 5o, 6a)-N-[3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-

hydroxy-2-cyclopentyl-2-phenylacetamide in methanol, containing ammonium formate
(4.06 mmole), palladium on carbon (10% w/w) was heated at 80 °C for about 2 hours. The
reaction mixture was filtered through celite bed and washed with methanol. The filtrate

was evaporated under reduced pressure to get the desired compound.

Step ¢: Preparation of (2R, 25) (1o, Sa, 6a)-N-[3-(4-tert-butyl-benzyl)-3-
azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide

A solution of N-(3-azabicyclo[3.1.0]hex-6-ylmethyl)-2-cyclopentyl-2-hydroxy-2-
phenylacetamide (1.59 mmole), 1-tert-butyl-4-chloromethyl-benzene (1.908 mmole) in

dimethylformamide containing potassium carbonate (3.18 mmole) and potassium iodide
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poured into water and extracted with ethyl acetate.
The organic |layer was dried and concentrated under

w0 eyogdepr essure. The residue was purified byPCDIB2O®M/000012
chr omat ogr aphy el uting the conpound with 25% et hyl
acetate-hexane. 5 m pt : 140-143C H - NVR ( CDCL13,

3. 1%QQMdIé) viery adirieisat rdorf Genfdrhtuck, ovEHrE pht. Th8Feattidh nfiXkire was

pougecb@tc( @%;er %{c‘i egfc’agwd@ﬁ% e’fgyl a&yr«é o Tél%)sﬁg%f%%fayz%{wéi%*s%d and
con%gx{ila.} cﬁ{ﬁ{% Qe%'ﬁ'cedé?ress%lrez ST H&E&ldﬁ Wag-pl?r;ﬁefdaib“ coRimfyBss:

mlarly, the follow ng conpound was
chrpmetogrpily @hding glousinggound ithvid X ethiybacetrderexqpeocedur e
with appropriate substitution of reagents: (2R 2S) (I

a, 5a,
m. B5) 14¢-148°€3- et hyl benzyl ) - 3- azabi cycl of 3. 1. 0] hex- 6- ! -
nmet hyl ] - 2- hydroxy- 2-cycl opentyl - 2- phenyl acet am de

%Rg‘ﬂf@ gi@m@fzé a%hms ’Ptso 291 %le§>27 34507 *ﬂs(WPm) 541 (1H, s
0 val ues: 61-7.0 m
NEOLF52 E115)s), BISTE b5 S(BHEH, 79, 2.90 (5,21 9B 80 @, 4, 9K, 171-

15%@%111%@? §{T)1F%Je(agf§‘c]5| gﬁ gélll(—|| améa \ass: 419,42

6a)-N-[3-(4-neth 1benzyl azabicyclof 3.1.d hex-6- 20

Ma¥d: mtﬁmﬁh—ﬁ hydr oxy- 2, 2- di phenyl acet ai ni de ( Conpound
No. 16) Step a: Preparation of (la, b5a,

6a) - N-[ 3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ] - 2-
hydr oxy- 2, 2- di phenyl acet am de Thi s conpound was
pr epar ed foI | om ng the procedure described in Exanple

g' 3. g%@ﬂ %@9‘?&%&}1&@ glttd ?Nﬁ% ?ﬁ\};ﬁed analo ?%s)l(}gi f%llt?zwmg gﬁe abéve

progedilre wdth @pﬁipmatedﬁbﬁﬁum am@ageﬁmsm PCT /1 B2004/ 000012
A solution of (la,

et SR b i e e
ny BRSSO SR E ph B FERIA onfifunaeNg B Car Tn

m. pt: 101.0-102.4°C

Ql

H-NMR (CDCl;, 300MHz) 8-values: 7.61-7.09 (9H, m) & 6.46 (1H, brs), 3.60-3.57 (2H,
m), 3.16-2.98 (6H, m), 2.40-2.34 (4H, m), 1.65-1.41 (11H, m).

Mass: 419.42 (M+1)

Example 5: Preparation of (1a, Sou, 60)-N-[3-(4-methylbenzyl)-3-azabicyclo[3.1.0]hex-6-
yl-methyl]-2-hydroxy-2.2-diphenylacetamide (Compound No. 16)

Step a: Preparation of (1a, 5o, 6c)-N-[3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
hydroxy-2,2-diphenylacetamide

This compound was prepared following the procedure described in Example 1.

Step b: Preparation of (3-azabicyclo[3.1.0]hex-6-ylmethyl)-2-hydroxy-2,2-diphenyl

acetamide

29



10

15

20

25

reaction mxture was filtered through celite bed and

washed with nethanol. The filtrate 5 was evaporat ed
wapaensBeduced pressure to get the desired conpOUIERN04/000012

Step c: Preparation of (la, 5a,

6a) - N-[ 3- (4- net hyl benzyl ) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -

rrelt lzbyéo]luttcﬂrf dy(de.o5cy,-62) N3 -pbesy) B acabiaydlol8 . [To hax-St ylrnebyl]-2-

solution o

hyqr_szcﬁ—za?odw@mdmt@né? He%ef@a@ql?ﬁnwm}lg AuERAIERformae (4.06
O B R (PPl Sy P R S T

reab@iomﬂﬁmﬂa Wi ﬁlﬁrérbthad@h(cl:h&)bedmdd mhidswm]urmedtbmdb The filtrate

sABiHI9N Mok sced DRENFE b eRpL R

over ni ght. The reaction m xture vvas quenched by

'liréﬁ’cﬁ‘at n Y&LE r5(5?%)W—gﬁm-ﬁlét%myﬁ)gtiﬁﬁf&é‘low i. b1hex-6 -yl

acetate. The organic |ayer was washed W t
meﬂtyl]a@»hydmxgeﬂ Mmhenﬂmte:ymtmdas sodi um sul phate, and then
concentrated to get crude conpound. Purification 15

o cPor StaReOTRe e TR ERThaS Miretniba v

dipheh %@ﬂalﬂd{b | 2 th R heshitrill Rivert/ided pGBethyl Hehbyl bromid
qﬂi%{ll 3 300[\3&27?13 valltlﬁles e7 44e é25 (%OH Ty e

(0.8 mnqla)rfollnyved by potagsimn cpehpnate$ ] §)agdpptassjum Hdidp (@zéﬂlmmole)

bbb AR L3088 (o e

ovélﬁigh‘DV\ﬂFH@rdﬁGﬂ‘mDﬁmdﬁreWsQluBﬂi@ﬁa rbg?ddaﬂmah of ouasdr yind organic layer
he above procedures with appropri a%
ex@@%@i th]a 1emy|11 agstate.c hhponganic dayrr wasyvashed wigly water brine, dried over

B T

wa Gonpby oelubim. chichhatograpipgt USlﬂgﬂf&w]i}oidtﬁetﬁﬁle 8MidABvas gradually
2004/ 089364 PCT/I 804/0 012 H -NWR (CDC13, 300MHz)

chiiggd te, &% mothgppl @ dichipromgethyne. 7 36.7 23 (3H m),
7.16-7.09 (4H, m), 6.43 (1H, bs), 3.49 (2H, s), 3.19

LR(é‘zhbs 1?5574%11104 (3H m, 2.91 (2H m, 2.33 (5H, s),
.33 (11H, m, 0.88 (1H, in) Mss: 419.34 (M1)

H'NMR (CDCls, 300MHz) §-values: 7.44-7.25 (10H, m), 7.12 (4H, m), 6.33 (1H, bs),
3.54 (2H, 5), 3.15 (2H, t, 7.2Hz), 2.94 (2H, d, 9Hz), 2.33 (5H, s), 1.43 (2H, m), 0.88 (1H,

m)
Mass: 427.25 (M+1)

Similarly, the following compounds were prepared analogously, following the

above procedures with appropriate substitution of reagents:

(2R, 2S) (1a, 50, 60)-N-[3-(4-methylbenzyl)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
hydroxy-2-cyclopentyl-2-phenylacetamide (Compound No. 17)

m. pt: 142.1-146.2°C.
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5 (2R, 2S) (1la, 5(x,
6a) - N- ( 3- cycl ohexyl net hyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl -
woreiohpsdpeL- hydr oxy- 2-cycl opentyl - 2- phenyl acet Bei/tE2004/000012
(Conmpound No. 40) 'H NWR (CDC13) 8-values: 7.61-7.33
(5H, in), 6.41 (1H, brs), 3.20 (1H, s), 3.05-2.90
H'(0GVIR (ODC13,. R0MEHAB-(ks: TH0 (JHLB-6HZ3,27.822133 (B, M)SE16-7.09

411. 33 (I\/Hrlz) 10 _((ZR, 2523,9&1!61, 5a,
(4Fam), RAB-(LHL P9, 348i(a43- 82 tithypgh 0- 66k b 291 25L- BhiAA3 (GH,

S)’#esg_%%ﬁqn@é%@ly?}g%gl%yl %oxy- 2-cycl opentyl - 2- phenyl acet a

m de (Conpound No. 1) mp: 113-114C 15 IR (DCM:
Makg U1984 M663. 8 cm -1 1H NVR (CDC13) 6-val ues:
7.83-7.85 (m 2H), 7.72-7.73 (m 2H), 7.59-7.62 (in,

oo A B S
b efloog ey g 2 L
a

(1a,

IHagwﬁmcnfmlb)s&}pampy :7—.63—’&2&|Eﬁfhyn), 6[43|.(1HO]>1$¢_>%E @g ﬁistStQﬂ(;;BO
- 2- [ O - -CycCl ope - L= en acet n
(SHgn), é;jzlrﬁ? é@a%’is@eﬂgy E%#I WO 2004/ 3189262 ot

PCT/ 1 B2004/ 000012 1H NMR (CDC13) 6-values: 7.60-7.63

Mds@413H3. (M+B2-7.37 (m 3H), 6.99 (brs, 1H), 3.69 (m
TH), 3.36-3.41 (m 2H), 2.85 (m 3H), 2.23-2.41 (m

2H), 1.46-1.66 (m 14H), 1.26 (s, 2H), 0.88 (m 1H)
Mass: 357 (Mrl) 5 (2R, 2S) (la, ba,
6a) - N- ( 3- Di phenyl et hyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - e

T R e e L L G
azabicyclo[3.1.0]hex-6-yl-methyl}-2-hydroxy-2-cyclopentyl-2-phenylacetamide
(Compound No. 1)

m.p: 113-114°C

IR (DCM): 1711.4, 1663.8 cm™

'H-NMR (CDCls) 8-values: 7.83-7.85 (m, 2H), 7.72-7.73 (m, 2H), 7.59-7.62 (m, 2H),
7.32-7.36 (m, 3H), 6.41 (brs, 1H), 3.65-3.70 (m, 2H), 3.24 (s, 1H), 2.95-3.06 (m, 5H),
2.39-2.41 (m, 2H), 2.23-2.25 (m, 2H), 1.42-1.67 (m, 4H), 1.23-1.37 (m, 10H), 0.88 (m,
1H)

Mass: 516 (M+1)

(2R, 28) (10, 5o, 6a)-N-(3-Isopropyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-
2-cyclopentyl-2-phenylacetamide (Compound No. 3)

IR (DCM): 1666.8 cm™
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1H NWMR (CDC13) 6-values: 7.89-7.91 (m 4H), 7.56-7.80
(m 5H), 7.16-7.43 (m 6H), 6.88 10 (brs, 1H),
W@ 2009089382 (m 1H), 3.57-3.61 (in, 2H), 3. 03-3PABIK2094/000012
4H), 2.58 (brs, 1H), 1.11- 1.62 (m 11H Mass: 481
(Mrl) (2R, 2S) (1 (x, b5a,

"H-BR %bb’e’}lg%c\vmsyv 68= szﬁﬁm ,2¥D)| PB3-71370(hSE)56 99 (BYSI mv) B.69 (m,

- 2- hydroxy-2- cycl opentyl - 2- phenyl acet am de
TN, 365,41 Grrie), 25, (R 6B Fo AN, 26551400 (i INGO 1.36 G

val ues: 759762(m 2H), 7.24-7.37 (m

ZHfzgi)%]@ égl)(brs 3.22 (s, 1H), 3.01-3.05 (m 3H),

2.88-2.93 (in, 2H) 2.10-2.37(m 3H), 1.47-1.69 (m
MabHBs7v21) 1.29 (m 8H), 0.93-0.95 (m 3H), 0.79-0.84

(in, 3H 20 Mass: 372 (Mt2) (1 a, 5a,

3-azabi cyc

e B S SRS e i
A e L

(CDC13, 300MHz) 6-val ues: 7.33 (10H, bs), 6.06 (1H,
mps)%1-18342 (2H, bs), 2.98 (2H, m), 2.52 (3H, bs), 2.30
(6H, bs), 1.47-0.88 (3H, m (la, 5a,

6a) - N- [ 3- ( 3- pet hyl benzyl ) - 3- azabi cycl o[ 3. 1. O] hex- 6-yI -
Rﬁ@ﬂyi‘%igzéﬁ?droxy 2, 2-di phenyl acet am de ( Conpound No.
19) 5 m pt: 111.2-112.6C H -NWR (CDC13, 300MHz)

| 7 7
1H§kn\;/fR (g@"ch) 5- %u@ 3’689(71§f"(7m@H|_)| 7587, éo“vgih iﬁ)g 78657, (talgh GH), 6.88
(br2.134), 4.3844. 82)(,111 11}1993 624, 61b($1) 21, 383(311+6 (HM4H\)h%§8 (12412,711@01 11-

1
16%5 hllg[é (3- fI uorobenzyl) 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -
thyl] 2- hydroxy- 10 2, 2-di phenyl acet am de ( Conpound
MANP-432Qd4my pt: 107. 8- 108. 4C

(2R, 28) (1o, 50, 60)-N-(3-sec-butyl-3-azabicyelo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
cyclopentyl-2-phenylacetamide (Compound No. 5)

m.p: 109-110°C
IR (DCM): 1653.3 cm™

'"H-NMR (CDCls) 8-values: 7.59-7.62 (m, 2H), 7.24-7.37 (m, 3H), 6.39 (brs, 1H), 3.22 (s,
1H), 3.01-3.05 (m, 3H), 2.88-2.93 (m, 2H), 2.10-2.37 (m, 3H), 1.47-1.69 (m, 5H), 1.21-
1.29 (m, 8H), 0.93-0.95 (m, 3H), 0.79-0.84 (m, 3H)

Mass: 372 (M+2)

(1at, 501, 600)-N-(3-methyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-2-phenyl-(N-
methyl)-2-phenylacetamide (Compound No. 47)

m. pt: 119.3-123.4°C

IR: 3061.2, 1637.2 cm™
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H - NVR (CDC13, 300MHz) 6-values: 7.44-7.2 (1 1H, m,
7.02-6.89 (3H, m, 6.36 (1H, bs), 3.56 (2H, s), 3.17

W@ 3044/089366Hz) , 2.94 (2H, d, 9Hz), 2.33 (2H, d,PCOHM2004/000012
1.27 (2H, m, 0.88 (1H, m) 15 Mass: 431.6 (M1) (2R
2S) (I a, b5a,

1HQ®1R|\éld]ﬁ11§ ,300MIDL) @henEas 733 B sy, 06131, bsDBHEX2H; 4); 2.98

net h - dr oxy- 2- cycl ohex | - 2- phenyl acet am de

RGBS AN D39 G, s 1 GO0SPHB, BE 1 - AR ( CDCI3,
300!\/Hz) 6-values: 7.60 (2H, d, 7.8Hz), 7.36-7.19 (4H,

b b B bt B

22Léxiaﬂenymet@mﬁfe((@hhpmndm@sl9)437 (Mrl) (2R 29 (1
5a,

6a -N-[2 (2 4-di f| uor obenzyl) - 3-azabi cycl o[ 3. 1. 0] hex-6
1f1f1-Pj$lI]-1 WA9°C-  hydroxy- 2- cycl ohexyl - 2- phenyl acet ani de
npound No. 22) 25 m pt: 98.2-100.4C 33 WO

6 0
é%%@% 350@@%29%@% 999]72%6 QM5 D g . b9, 3.59
(21([11&53,'3 Jbr @H, 3168, 195(2}5)135;)&%(521 8} 1(BH2Hyps), 0.86F1 H, &)
Mass: 455.80 (M+l) (I a, b5a,
6a)-| ~T (& (2,4-difluorobenzyl)-3-azabi cycl o[ 3. 1. 0] hez
Ma Sé» 'hl))l] 2- 5 hydroxy- 2, 2-di phenyl acet am de
(Corrpound No. 23) in. pt: 116.3-116.9C

(1&},6;%;?1 65})- I s-éalﬁ& %@%@%@Wﬂ %ﬁ;eﬁd gleﬁlethyl] -2-hydroxy-

Ziaﬂﬁ)henﬁaﬁ&aﬂﬁdi: (CGompound ¥8-20)14 (2H, m), 3. 01 2.98
(2H : 293 90(2H m, 2.38-2.35 10 (2H, m,
39- 1 3651 Mass: 449. 200 (M+l) Exanpl e 6:
mmtewgrfﬁai% *Cof (2R 2S) la 5a 6a)-N[3- 4-nethyl benzyl)
3 azabicycl 013. 1. 0] hex-6-yl -net hyl ] - 2- hhydr ox

S RREHCR; R, A6 SERBE: 9814-7.2 (11H, m), 7.02-6.89 (3H, m), 6.36 (1H,
bs), 3.56 (2H, ), 3.17 (3H, t, 6Hz), 2.94 (2H, d, 9Hz), 2.33 (2H, d, 9Hz), 1.27 (2H, m),
0.88 (1H, m)

Mass: 431.6 (M+1)

(2R, 28) (10, 50, 60)-N-[3-(3-fluorobenzyl)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
hydroxy-2-cyclohexyl-2-phenylacetamide (Compound No. 21)

m. pt: 99.5-101.8°C

H'-NMR (CDCls, 300MHz) 8-values: 7.60 (2H, d, 7.8Hz), 7.36-7.19 (4H, m), 7.01-6.88
(3H, m), 6.64 (1H, bs), 3.54 (2H, s), 3.10-2.86 (5H, m), 2.40-2.28 (3H, m), 1.36-1.12
(12H, m), 0.88 (2H, m)

Mass: 437.4 (M+1)

(2R, 2S) (1a, 5o, 60)-N-[2-(2,4-difluorobenzyl)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-

hydroxy-2-cyclohexyl-2-phenylacetamide (Compound No. 22)

m. pt: 98.2-100.4°C
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(Conpound No. 18) 15 Step a: Preparation of (la, 5a,

6a) - N-[ 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ] - 2-
whyanos9peL- cycl ohexyl - 2- phenyl acet am de Thi s PORB2064000012

was prepared foll ow ng the procedure described in

L P —
] ' 1 a, b5a,
o siteia B hen o (12 S8

hydr oxy- 2- cycl ohexyl - 2- phenyl acet ai ni de i n et hanol ,

Maserd5ai 80 My-gnmoni um formate (4. 06 mmol e), pal | adi um
on carbon (10% w w) was heated at 80 C for about 2

haqurs. reaction mxture was filtered through
QLRI B RRA I N A e AP
hy @VARY, Blafich il : r fe,40 get the desired
yco(ﬁrrigound.?l%%?gat%g‘barn?gg&?g%lgf’gﬁﬁig{ﬁ" %%) (2R, 2S) (la, ba,
6a) - N-[ 3- (4- net hyl benzyl ) - 3- azabi cycl o
m. p8. L 63-hex98= yl - et hyl ]
- 2- hydr oxy- 2- cycl ohexyl - 2- phenyl acetam de 34 WO
4/.089364 PCT/ |1 B2004/ 000012 To a solution of
m?‘%&@aﬁﬁ%ﬂ%[ 3. 1. 0] hex- 6-yl net hyl ) - 2- cycl ohexyl - 2- hyd
roxy-2 phenyl acetam de (1 mmole) in tetrahydrofuran

H' MRV 08 Bésdfm( . 9 44704 180hof 9Hl 9
b [Ng%c 3%% ?éagér%f(?l“??%)ﬁ???é@ﬁeﬁlﬁf%# (1H,
brawaso0s(tl Hy, bresgh 3at 8-3 rlddAHs B0 b 98€2Hy ), D. 9 2.90t(BENm), 2.38-2.35
uen diiti on of aqueous sodi um bi carbonate 5
(ngéﬁuiggﬁ'g%@%gﬂ)r acted wth ethyl acetate. The organic
| ayer was washed with brine, dried and evaporated to

Magd: @9 oo0igh-+m) Xt ure. This was purified by colum
chromat ography using silica gel wth dichl oronethane
and 2% net hanol in dichl oronethane. Hl- NVR (CDC13,

Examplg/p Prepavesioned (2R, 2 (L@Ho. o) N-5H4- methyBfenzy 38 - ( 3H,
QZ_aE@C B ol Irorey- AH

(Compouk® Na$8) 433.8 (M+l) 35 WD 2004/ 089364
PCT/ 1 B2004/ 000012 Exanple 7: Preparation of (2R 2S)
(la, 5a 6a)-(3-benzyl -3-azabi cycl o[ 3. 1. 0] hex-6-yl -

Stept RyaPRration g tlok 02 bey-N-Bpleanzyl 3-2zabieywte Byt | 0] e 6yl -methyl]-2-

hyd%:x%;-i-‘(Sycelgllleq(yﬁﬁI ren}tflgcgetta?rrrnadtee salt

This compound was prepared following the procedure described in Example 1.

Step b: Preparation of (3-azabicyclo[3.1 .0Jhex-6-ylmethyl)-2-cyclohexyl-2-hydroxy-2-

phenyl acetamide

A solution of (1, Sa, 60.)-N-[3-benzyl-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-
hydroxy-2-cyclohexyl-2-phenylacetamide in methanol, containing ammonium formate
(4.06 mmole), palladium on carbon (10% w/w) was heated at 80 °C for about 2 hours. The
reaction mixture was filtered through celite bed and washed with methanol. The filtrate

was evaporated under reduced pressure to get the desired compound.

Step ¢: Preparation of (2R, 2S) (1a, 5a, 60)-N-[3~(4-methylbenzyl)-3-
azabicyclo[3.1.0Thex-6-yl-methyl] -2-hydroxy-2-cyclohexyl-2-phenylacetamide
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(Conpound No. 34) L-(+)-Tartaric acid (0.322 mol e)
was added to the solution of (la, 5a, 6a)-(3 5
whenwzpsI3e+ azabi cycl o PCT/IB2004/000012
[ 3. 1. 0] hex-6-yl - net hyl ) - 2- hydr oxy- 2-cycl opentyl - 2- (3-m
et hyl phenyl) acetate (prepared follow ng the
p r OE‘S AdubRritids 9€ (3-hebidyolofX duofter- &)/hlhd‘ﬂh}d}—hanyolohé}@yl@zﬂydroxy-}

| e) and heated .at 60C fqr about_ half hour. The
DharaL el M AA PN do N GionTRR b SR Y ez o o Tamole) was

adcﬁzﬁ%ﬁﬁ(%@fd ?fﬂ})gﬁfdﬁg@; AL }ggeegéﬁt rﬁfé%h%’sdébéﬁsﬂfnewas-@t‘ﬁred at

et here and residue dried
roolnlh teﬁdMara(uﬁB@iza;mgm,GMiz Queﬁhch@i hiesiditior3&- azlus@ls(smi,urmbl,carbonate
soltltgqup a ewgtrg @mgth%ghgfl @Pﬁta‘rﬁ) Th%r ogén lazélg}c‘z Vmshe{ Wé%i%l‘lne dried
Sud mBteRaald Wik Afrifled By2o)unin shremat 1
and g\gdpo{%egﬁggﬁgy ? - 3- rgz abi cycl o[ 3. IgjnO hex 6 un1y 1) - _ahogga;/p 1y using
silivop ggl-v@itlcgichlopemtthaneznd 2 hmethahphiadydbjorgmethant.de
tartarate salt (Conpound No. 36) 15 L-(+)-Tartarate

M@ 3@@@@5 @Fxgéh'l 0“‘;%8 ARE, P 45558 ARSGH, 8874 T (4,

bs)6@)61 %&ﬁ%éyemz’fzfﬁ SRz m émﬁ?m 2028 @SN myert 40 B8 21 4H, m)
hydr oxy- 22 cycl opent yl - net hyl phenyl’) acet am de
(prepared foll ow ng the procedure described in

MeExaA3gIeeMIDH - NVR (CDC13, 300MHz) 6-val ues: 7.42-7.34
(7H, in), 7.21 (1H, mM, 6.99 (1H m, 4.41 20 (2H
s), 4.19 (2H, s), 3.03 (3H, bs), 2.26 (3H, s),
1.59-1.27 (10H, m, 1.17 (2H, n) Biological Activity
Radi ol i gand Bi ndi ng Assays: The affinity of test
conmpounds for M2 and MB muscarinic receptor subtypes
was 25 determ ned by [3H] - N-net hyl scopol am ne bi ndi ng
studies using rat heart and subnmandi bul ar gl and
respectively as described by Moriya et al., (Life Sci,
1999, 64(25):2351-2358) with mnor nodifications. 36 WO
2004/ 089364 PCT/ 1 B2004/ 000012 Menbrane preparati on:
Submandi bul ar gl ands and heart were isol ated and
placed in ice cold honogenising buffer (HEPES 20ni M
10mM EDTA, pH 7.4) imediately after sacrifice. The
ti ssues were honogeni sed in 10 vol unes of honogeni si ng
buffer and the
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5 honogenate was filtered through two | ayers of wet

gauze and filtrate was centrifuged at 500g for 10m n.
wab@4989364 nat ant was subsequently centrifuged BECT/IB2004/000012

40,0009 for 20 min. The pellet thus obtained was

resuspended in sanme vol unme of assay buffer (HEPES 20

w [ ]i Ollhex 6-vl-

mefiQHPL Hvﬂ%xwr&/c%éﬁ‘? Z@ﬂ-n?é?ﬁvlﬁhén‘*&b%@eﬂld"ac%/%r tiR8rate salt

menbr ane honogenatesS (150-250 g protein) were
(Canmpanind N 38h 250 | of assay buffer (HEPES 20 mM pH
7.4) at 24-250C for 3h. Non-specific binding was

det f i
e haianeneie B SREIOSy S aahedlotht FRkES: 6015, ap. oG-
berZ- ﬁa&h}h@;ﬁclé Blltoahéfa& Minﬁsfﬁy mcydfdxlytﬁmlmhaﬂ Dmethylphenyl)

washed i ce col ris HGO 15 buffer

acelife (Iffﬁlbafr@d fq}ﬂawsng/\félﬁ or cmed@ra dgsraiibied unExzrrmlﬁ dait @tgamql (& %22

oIS 5 A A B AT B
und¥: TR pitsdRs BhBAdaPEdRAYS ﬂlfetr&\ﬁ:lh@n mhikery, at h’eﬁetﬁéreal layer was
|nh|b|t|on constant Ki was cal cul ated from

deceoted otff aridwesiduadtiesy st udi es by using Cheng & Prusoff
equation (Bi ochem Pharinacol, 1973,22: 3099-3108), Ki

I]\Wﬁ%é% 3@@@@@ ‘f"ﬁ pZ??%c%]@?f EZE? 185]16%8 (H, m), 4.3

(2H a5 65308 (Bh N?mynd%syb@wlv@mwex , i), me (3Engg of
Z nM'to 1122 n for M2 receptor and 0.1 nMto >1000

for MB receptor. Functional Experinents using isolat
Maﬂom@f &Rt B9 d sy 60ArN {Ebenzid-S-a4a meﬂ:o%htmhex 6-

OX [isls - 3 C b %gtsajj;’]il(ilij t?.{)'ltlgl%lt a&aﬁd
gcaﬁﬁléﬁfdmtj@)t he fol | ow ng corrp05| tion (mwol/L) NadC
.7; CaCl2 1.8; MyCl2 0.1; NaHCO3 11.9;
NaH2PO4 0. 4; 37 WD 2004/ 089364 PCT/ | B2004/ 000012
q ubdde-Tertamtesml wmrﬁm%gqﬂywws@é arogedyregissgripsd iy fxagmple 9

.% CP2 _Th '
usif SR o8 Beln P fiaingks Wit s - NRLLHS) Rk S IR
cydlepdnsylat- (3R efhylphichyl) Sittargidd (srepared falbwling ﬂi&@r@@l&rd}iescnbed in

the tissue holder and the other end connected to a
Exgmblggdaph t hrough a force displacenent 5 transducer.

Each tissue is maintained at a constant basal tension

vk @508 RS S-S Bues: 7.42-7.34 (TH, m), 7.21 (1H, m), 6.99 (1H, m), 4.41

(2H, s), 4.19 (2H, s), 3.03 (3H, bs), 2.26 (3H, 5), 1.59-1.27 (10H, m), 1.17 (2H, m)

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.
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equilibrate for 1 hour during which the Physiol ogical
Salt Solution (PSS) is changed every 15 mn. At the
wepah40893equi | i bration period the stabilizati onP@Ff/1B20&/000012

tissue contractile response is assessed with 1 gnol/L

of Carbachol consecutively for 2-3 tinmes. Subsequently

a cunul ative concentration response curve to carbachol
(10-9 nol /L to 3 X 10-5 nol/L) is 10 obtai ned. After
several washes, e t%ﬁu asel ne i.s achieve

M AN BRSSP Ben o MRaflters o andalaced in ice
COl'dquB’{O%éﬁl@ﬁl% b%?fef\gYEﬁ?mrﬁM 16REVL ‘EX)TQN%@ 7 biNGEREE RN, 26k

rior to the second Cunul ative es onse Curve
sacfifiRE) The ffdseescmrb ﬂlamtog«bresqdeadl()t\fglmn® cé)hpm@gsl@@nngbu%mnd the
Co

hofSRgiSe e ERe P BRU U e el el GHFE PALEATON Cpleed o
500@td#99nfh erhekBp&ahiaat \aéses@bmqutsﬁtﬁy Erubad HY10B00@dof 20 min.
(nol ar concentration of antagonist/ (dose ratio- %&ESZO

Thepeles thusqidbsanedawporesuspeBtydiin sathe velumeed @esagfouffer (H
ant agoni st/ ED50 in the absence og ant.agoni st In vivo

o R A Dl AP S EEH 620 1 B PO BRIt HERISH 00y
Mal e rabbits are anaesthetized with urethane 1.5g/kg
intravenously. Trachea is cannulated to nmaintain the
patency of airway. Fenoral vein and fenoral arteries
of both sides are cannul ated for the adm nistration

Liggind/einidin goassay :d i bgycaupmmds wese di@ﬁol*teld@ndrdéla@dri@ B OpThe
adm ni st [ of carhachol
mee RO bR PR TR incPel PR S Bty buter
EEDER AR, RS o BTl IE AR T WAL B Bhtordiifd in o
presempadtigdvVitabropine . CBhaStﬁ:ubatliQIgwamlbrmmlated bgtvaeush &iftheion over
ressure transducer._ The bl adder is filled t I
Gf?%f%f EferhBaicofli T wPe Brsvated) VigLice ol e
bu]gi’%lo@gm %yfll e Gi1RE AHaft whe dHEd B G&{Hdrlgdﬁ)ﬁ&fﬁt? AR onAllters was
089364 PCT/ 1 B2004/ 000012 stabilization
copeed. dthedC5g@: KO wese edtinmtedby using thebiontlzwet envofitting program
paraneters from surgical rocedures. Salivary

usmeébBa@ﬁnmn sefwarss Eep yjunebishibiting qonstanidiighias Qﬁlcvéated from
(:01%18&\%e ego&lc? 91 gglld}eg %& Iugi?lg Zﬂ%ehg ggelrﬁtu?éfg %glggrtﬁgtc(ﬁzz‘oichgm tﬁi‘ﬁ; "acol,

o MR 2 'y a
1 9%]92] $0¥9€3108), Ki = IC5( /(1+L/Kd), where L is the concentration of [3HINMS

used in the particular experiment.

The K results of the compounds observed were in the range of 2 nM to 1122 nM
for M; receptor and 0.1 nM to >1000 for M3 receptor.

Functional Experiments using isolated rat bladder:
Methodology:

Animals are euthanized by overdose of urethane and whole bladder is isolated and
removed rapidly and placed in ice cold Tyrode buffer with the following composition
(mMol/L) NaCl 137; KC12.7; CaCl; 1.8; MgCl; 0.1; NaHCO; 11.9; NaH,;PO4 0.4,
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5 At the end of stabilization period 2 control

responses to carbachol (1.59g/kg intra- arterial) on
whb@ddersepr essure and salivation are obtai ned BETIR20042000012

response is considered as 100% Subsequently, the

effect of increasing dose of NCE (ranging from 3 gg/kg
Glagse big/and xoutinupubly ghesed withA5% 06 anila %€iQx e car bachol

chal I enge) i s exam ned. The change i n bl adder pressure

d %
or et PERiAER S TahR P BbER S S S B S Clhnd Bpe) ana

motitddvatl D@l @psh Mtlmal eo° O 8B bhe end Bdtindbied @thabAse of the tissue
cal cul ated using Gaph Pad Prism software, by fitting

holdgpandfhg @Qleaﬁ%%@e@tﬁ@ & 2 pRietaph dupughey Faes fisplaeamens

RO YLD OB A PR AT B

eqldﬁbxatﬂ farr émobydmmgnghlbh) tliecﬁhysg)lcfgixreﬂrﬂbh Sahgion IBSS) is changed every
s fol.d of select Vlt ..0f oxybutinin in the

15 S pd of pepolitsafion/arripdhe papiligetiqmsfheisrug spniractlc
t h
resﬁé%%?%%%géé?é}] H&tgrlm%dg/%e?fﬁgﬁrgidggf s9&1t1|§}@1§/ delef'?» times. Subsequently
a commiagive comunfriviet nemsamdve mearbdohnl (siO\Xnnhdl/Ib‘e» REPA anol/L) is
to those skilled.in the rt .an |nt nded to be .
oblefhetl e S P oatee ot s Toretined il ARG comcemgtion

resPénseQUA08 986G BE] plcF0 4F RRAGKemi¥ ﬁkﬁﬂf f‘ﬂl CE”’!NCE\ added 20

conpound having the structure of Fornu
miRprior xo the sepqud Cymutatig R@pm&e@me(@l&eﬁm al H 45 6

The contractile results are expressed as % of control E max. EDsq values are
calculated by fitting a non-linear regression curve (Graph Pad Prism). pKB values are

calculated by the formula pKB = - log [ (molar concentration of antagonist/ (dose ratio-

)]
where,

dose ratio = EDsj in the presence of antagonist/EDs in the absence of antagonist.

In vivo experiments using anaesthetized rabbit

Methodology

Male rabbits are anaesthetized with urethane 1.5g/kg intravenously. Trachea is
cannulated to maintain the patency of airway. Femoral vein and femoral arteries of both
sides are cannulated for the administration of vehicle or drug substances for the

measurement of BP and administration of carbachol intra-arterially respectively.

Polyethylene tubing is introduced into the bladder through the urethra and tied at
the neck of the bladder. The other end of the catheter is connected to the Grass polygraph

through a Statham pressure transducer. The bladder is filled with warm (37°C) saline.

Both the ureters are ligated and cut proximally to drain the urine coming from kidneys. A
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7 and its pharmaceutically acceptable salts,
phar maceutical ly acceptabl e sol vates, 8 esters,
wepannsser s, di astereoners, N oxides, polynorptiE]B2004/000012
prodrugs, netabolites, 9 wherein 10 Rl and R2 are
i ndependently selected from Cl-C6 al kyl, C3-C7
stalmyzdttﬂﬁll peylod oE306D i4 dllayed forbtieitiyhtionrofgytanaters fiyom surgical
stituted phenyl wherein optional substituent(s)
Proic W¥%e 12 selected from Cl-C3 al kyl, Cl1-C3 al koxy or
hal ogen; 13 R3 represents Cl1-C6 al kyl wherein 1-3
hy dg gy spaRse)is ABY¥ssBELY ARhARRE thywelghfdl a welghted cotton
cycloal kyl,” 1, 3-dioxo-1, 3-dihydro-isoindoly
gawspikipirfar L ynigutss i1 thebaeraberypy imnsdigidy after the @ar@p}@h% fhgllenge.
substituent is/are selected fromCl-C4 al kyl or

h I A

12 90 o RISE RO RN o AESRI s
art& el eat Elddddr(pﬂéssﬂre (@BRsalR@)ior bz, obﬁﬂned and this response is considered as
10(?6% 3Sl§)seq1£e?1tly, the 69 Iec?c)é)% 1n%r§as1cjr1|gh og.jer gf II\I?J%I (?%%&ﬁg frgm %{é’ {
1m%§<%_§’ gf': %ﬂh@l@ Pk % ﬁ%ﬁéﬁ%l caf’%%ﬁml&al‘?eﬂ@éﬁfs %Xmﬁfe@y cl open

enylacet'am de npound . 5 (2R (Ia,

5a,
6a) The (Bar@enuz Ylad@ergredsie ot @{aliavaﬁoo]arﬁeeacpseswd aretolphpngedrom

pr @ v ﬁcept@ av%fgefpfg%qﬁjlsg §§‘l¥1ﬁ>§ éyr sglgva%on GR4 gfydger pressure

1nh@(ﬁ)101|1\|m(e?€aloﬁpﬁé@lﬁ’s‘lﬁg GrapE¥at %@hﬂo&v@r@bb&?ﬁm@g {hlevarizb ¥ dose into

-2- 8 hydroxy-2-cycl opentyl 2- phenyl acet am de
nOlQ@@ﬁqmgngSml cye. Ay yrm0od 0B %Qﬂy IpeCAE USEDStangatsis Sog
coré R .128) (I a, ba,

SIQ- 3- Di phenyl net hyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -

thyl)- 10 2-hydroxy-2-cycl opentyl - 2- phenyl acet am de

( Compe biud d&oseled)ivityl tof S%R;fatﬂf&)ls chlaylated by using following formula and

6a)- N- (3-sec-hutyl - 3-a cyclo]3.1. 6-yl - net hyl)
exprosseqd 2s fald phsslecsivity of 81532%‘(‘1%‘“ 13 the 34 %egéam de

(Conpound No. 5) 13 (2R, 2S) (la, b5a,

6a) - N- ( 3- Benzy| - 3- ARaiNABYRYAESPOBSD] hex- 6- yI - net hyl ) - 2-

14 hydr oxy- 2- ( 3- peﬁDydBlackieppmSWacet ami de ( Conpound

ey i Paeforeitabiaf et e doscrivgg s of 15 iAo
embBdinyeahes) ¥¥rtain @)odli fidadinyd and-dgdtviatsntroxilibeappbjentioahaederskiied in the

Co S | a, ba, . )
et ARe PGB oy AT B i BY Sope of FERresey! IBRiRFt ) - 2-
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10
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13
14
15

16

18 hydr oxy- 2-phenyl - (N-et hyl ) - 2- phenyl acet am de
(Conpound No. 8) 19 (2R, 2S) (la, b5a,

W® 200488938+ Benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6- y| - nRCTIIB2)o400012

20 hydroxy-2-cycl opentyl - (N-ethyl)-2-phenyl acet am de
(Conmpound No. 9) 21 (2R 2S) (la, b5a,

Wg - Benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - et hyl ) - 2-
2 'hydr

O0xy- 2-cycl ohexyl - (N- et hyl ) - 2- phenyl acet am de
(Conmpound No. 10) 23 (2R, 2S) (la, b5a,

1. 6a) Ablec(rﬁpcﬁeﬂzhalvrrigthaamWebﬁFGrrﬂulﬁ)lhex 6-yl - met hyl ) -
24

hydroxy 2- (3-pentyl): (N-nethyl)- 2 phenyl acet am de

(Conpound No. 11) (2R, 2S) (N/a a,
6a) - N- ( 3- Benzyl R?—G}Z—&MZ&#—@LBI O] hem—@gyl met hyl ) - 2-
26 hydr oxy- 2- (sec- hut jfll) ( N- et hyl - phenyl acet am de

(Conpound No. 12) %79 2R 2S) (Ea, 5a,

6a) - N- ( 3- Benzyl - 3- azabi ¢yghun[i3. 1H 0] hex- 6-yl - net hyl ) - 2-
28 hydroxy-2-isopropyl - (N-net hyl ) - 2- phenyl acet am de
(Conpound No. 13) 29 (2R, 2S) (la, ba,
6a)-N-[3-(4-tert-butyl -benzyl)-3-azabi cycl o[ 3. 1. 0] hex-
6-yl- 30

met hyl ] - 2- hydr oxy- 2- cycl opent yl - 2- phenyl acet am de
(Conpound No. 14) 31 (2R, 2S) (1 a, b5a, :

6a) N (3- Benzyl 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - et hyl ) - 2-

p%gr QXY %na%%t}ca g’éf@% aﬂiésc)aﬁf ftﬂen%{%caﬁﬁéa?lgja%geptable solvates,

6a) Mefs3 ﬁa&nﬂﬁie kifetezesiners3 Nagzibes; el Hs, BiddengsOmetabolit
34 -r(:et hyle] 21 hygs?r!oxy 2, 2- éll phenyl azcl:betyg{r%%pe ?Corrpoun O

No. Wi®yeigl WD 2004/ 089364 PCT/ | B2004/ 000012 35 (2R,
2S) (la, b5a,

36 RRITT 5 RO aeen e A O Bt o1 S Sfladil o C
( ConpaloaiiteiNd.or bﬁblona'Blgl s2Htut2Gphdnyh whbein optional substltuent(s) is/are

6 I b lo[3.1.0]h 6-yl -
a) ﬁgl%%w](ﬁozlnﬁygga -lé‘%}%‘ﬁ]é‘??é%f: C%’Cgﬁl?’i[enyl ac]et Z)r(n dey
(Corrpound No. 18) 39 (2R, 2S) (la, ba,

63) R}I‘r[e&'egéfté"@ @X EIRWHérémai ?E?(lﬁ'ogé‘r%t@ C}Jmagz] lgbeﬁépﬁcé/d by Cs-C;

yl]-2-hydroxy-2, 2-di phenyl acet am
) c]{@l))a]kyl (12§}d1c2®)1 @F@hycﬁ*a—womdolyl or optlonally substltuted phenyl

ool Aerein 3 CodtPnr R ek iR R R ottt e b Bitern

No. 20) 43 (2R 2S) (la, b5a,

6a) ANebesérds bk @b QTR W Herdin Rz abpresemts efd]on allkyl.
net hyl f 4452 Kgyhr oXy- ce;cflﬁe%/l ph}grdgf ace{@gr?de d

( Corgpound No. 2 2
compound selected from:

(2R, 2S) (1a, Sa, 60)-N-{-[4-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-butyl]-3-
azabicyclo[3.1.0]hex-6-yl-methyl}-2-hydroxy-2-cyclopentyl-2-phenylacetamide
(Compound No. 1)

(2R) (1, Sa, 60)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
cyclopent-1-enyl-2-phenylacetamide (Compound No. 2)

(2R, 2S) (1o, 50, 60)-N-(3-Isopropyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-cyclopentyl-2-phenylacetamide (Compound No. 3)
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19
20

21

22

23

24

25
26

27

28

29
30

31
32

33
34

45 (2R, 2S) (la, b5a,
6a)-N-[2-(2,4-difluorobenzyl)-3-azabi cycl o[ 3. 1. 0] hex-6

WO 2004/089364 PCT/IB2004/000012

nmet hyl ] - 2- hydr oxy- 2- cycl ohexyl - 2- phenyl acet ani de

(Conpound No. 22) 47 (2R, 2S) (la, b5a,

6a) (AR Z5)((RoA5cdiciof) Do dDeépteyly knddhyiZabiabiogtio] B 1 D]iRkext-Hethyl)-
(GorgB QR sgenttf fehybastagndy Coipponnd No. 3

6a)- N-[ 3- ( 3- net hyl benzyl ) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -

50 - L{Rs ] : 5 cet an

Qo BARIGE PN il oot oRygbaviacs it o

6a) hidie3yRenzidpeBtya2 ahinylatcofnida (Ohesutt b -5yet hyl ) - 2-
52 hydroxy- 2- (4- nmet hyl phenyl ) - 2- phenyl acet am de

Co 2 R, a, 5a,

ba) (RCCR B S0 PEYal st ety RESL Bhgr-GrdmghyD 2
54 (3= - i

hyd%%?z{ -2( gprsél%yl*ll))/lz ﬁg%y)};lm)efaznl\llfie ??%}P‘i‘mén\é%g%y| acetamd
e (Conpound No. 26) 55 (2R, 2S) (la, b5a,

6a) (MR,(Z5) lhbnzipl, 68)de GoBeynl-6f BatticHbisxt. Blhyk-Grgtrhythy D) 2-
e B T A .
6(x)-(3-benzyl - 3-azabi cycl o 3. 1. 0] hex-6-yl -nethyl )-2-h

Bég [ gzrw(agz ﬁ% %ujﬁg 6%%-_9@5331)?&%@1’-??2%’%5ig%q!@p(é'fé@ﬁlg%if%lﬁﬁétﬂyl)-2-

gg) hyro8y-Bepimyyl-(N-ethsibi2eptengadetimdien@ontpoyhd et By ) - 2

D O LR 55
A U8 S i o,

62 hydroxy- 2-( 3-net hyl phenyl) - 2- phenyl acet am de
( CotARo @8 (Ma.503 63)-BB(3(BRyzyR S)azibiaycl&a, 1.0]hex-6-yl-methyl)-2-

gi) ﬁ}'/%rg)%_f— -ecrgr%%hé}?fl%ﬁle%ﬁxglp%[egﬂ%ée(t)a;ltrplie e_(g_or)llllpéurrr?c{ IIQI%)/.l 1)0-)2
hydr oxy- 2- ( 3- met hyl phenyl ) - ( N- met hyl ) - 2- phenyl acet ani d

6oy CREPBY M, 6L N (0B d e i ptcl s [P her6obmathyg)- 2

dr olydrogs2 %3 (8ntybt N ethytly2-phérydvetaylida(@irgouddiNb. 11)
ester (Conmpound No. 32) 67 (2R 2S) (la, b5a,

o o 268 8L e pERS Nk S tapid b Bt P
o) U3 arRy A R O iy SRl COmoind No12),

droxy- 70 2-cycl opentyl -2-(3-nethyl phenyl) acetic acid
est @R, 8) (lax, a6 BNt (3(RnnrpbiHadabiioyclo[ 31 . (BHgx-6-yl-methyl)-2-

hydroxy-2-isopropyl-(N-methyl)-2-phenylacetamide (Compound No. 13)

(2R, 28) (1o, Sa, 60)-N-[3-(4-tert-butyl-benzyl)-3-azabicyclo[3.1.0]hex-6-yl-
methyl]-2-hydroxy-2-cyclopentyl-2-phenylacetamide (Compound No. 14)

(2R, 2S) (1o, 50, 60)-N-(3-Benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-cyclohex-2-enyl-2-phenylacetamide (Compound No. 15)

(2R, 25) (1o, 5a., 601)-N-[3-(4-methylbenzyl)-3-azabicyclo[3.1.0]hex-6-y1-
methyl]-2-hydroxy-2,2-diphenylacetamide (Compound No. 16)
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43
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45
46
47

48

49
50

51
52

53
54

55
56

57
58

59
60

72 (2R, 2S) (1la, b5a,
6a) - N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-

wQ J00hpsiseky- 2- cycl opent yl - 2- ( 3- net hyl phenyl ) aPE€L/EBROE000012

(Conmpound No. 35) 74 (2R 2S) (la, ba,
6a) - N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex-6-yl -nmet hyl ) -2

75 (DRA2SY YR -50y 6bipPei-A-methiBenet g tazhisoydlg[ 3ac@haxbed-
tartarate salt (Conmpound 76 No. 36) 77 ‘(:ZR 283 (la
5a methyl]-2-hydroxy-2-cyclopentyl- 2-pheny1acetam1de( ompound No. 17)

) N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2-

L s

6a) n¥y3-baRpditky3-axtdiceylel-phdhylacelahtde @ophpavati NG, JI8P-
80 hydr oxy-2, 2-di (4-fl uorophenyl ) -acetam de (Conpound
81 (2R

D) (HA5D Kb ach SaYAB It e oenayiasazabisyelaidy hQihes-5:vly

(CoRSETt RENSa s RS R TOpRuRNG. 1951 €1

6a) - N- ( 3- cycl ohexyl net hyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl -

B¢ (DI Suydegay 2 AsiiobenyiS dxphaolla¢ ol meihy-
ou
6a) %Y@BQW%%WP@H&IE‘%?@%((QP@PQ“@ Nex2®- yI - met hyl ) - 2-

hydr oxy-2- 86 cycl opentyl - (N-net hyl) - 2- phenyl acet am de
( (730 @g%‘j éyg;(?oé’361)%-;1\?[M@a-ﬁgg%ﬁg%ﬁﬁﬁaﬁ@yykﬁ%ﬁ@ﬂ)ﬁl%%oélif?-methyl]-

6a) 2Nhy(dBoxbedzytloexak-aipheyydbafanitle (ChepedrdNe ) hyl ] - 2

88 hydr oxy-2-cycl opentyl -2-(4-met hyl phenyl ) acetam de
d No. R, 2 | a, , .

SR LD dhpyic A b-G b Gler B o asaie e P e ST

o Shpy %dp%?%ty«i@&g@gng@ﬂ%gw ROGAGANS 22

6a) - (3- benzyl - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ) - 2- hy

dr oX3R, },S& (Zecmﬁ W)-Mﬁ}tﬂgﬁaﬂﬁﬂmeﬁanay]&émkabmydo[3 1.0]hex-6-yl~
Co
ba) TR BRI R A Bt AT s (BpRERUELYP- TR hyl | - 2

94 hydroxy- 2- et hyl - 2- phenyl acetam de (Conpound No.

ggg (%@,%Sé@ % 6(0!2ab| 033 rno hgrlbenair]% nglcP/clo 3.1. Olhex -6- 3[/11

dr 0Xxyethﬁﬂizaryd&ﬁ@mpydlel%nghenpﬂeng‘me«ttammmn@@um No 24)
(Corrpound No 46) 97 (2R, 2S) (la, ba,

SHAEVATEES S BT BRI LN

( 00%981%&9 M~m%@ylphenyl) 2-phenylacetamide (Compound No. 25)

(2R, 2S) (1a, 50, 601)-N-(3-benzyl-3-azabicyclo[3.1.0]Thex-6-yl-methyl)-2-
hydroxy-2-(4-methylphenyl)-(N-methyl)-2-phenylacetamide (Compound No. 26)

(2R, 2S) (1a, 5, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]Thex-6-yl-methyl)-2-
hydroxy-2-(4-fluorophenyl)-2-phenylacetamide (Compound No. 27)

(2R, 2S) (1, 5., 601)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-
2-(4-fluorophenyl)-2-phenyl acetic acid ester (Compound No. 28)

(2R, 2S) (1a, 50, 601)-N-(3-benzyl-3-azabicyclo[3.1.0Thex-6-yl-methyl)-2-
hydroxy-2-(4-fluorophenyl)-(N-methyl)-2-phenylacetamide (Compound No. 29)
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86

99 (2R 2S) (1la, b5a,
6a) - N- ( 3- benzyl - 3-azabi cycl o[ 3. 1. 0] hex-6-yl -nethyl ] -2

WA ®4l§0B5OXY - 2- ( 3- met hyl phenyl ) - 2- ( 3- et hyl phePy1/}B2004/000012

acet am de (Conpound No. 48) 101 (2R, 2S) (1la, 5a,
6(x) - (3-benzyl - 3-azabi cycl o[ 3. 1. 0] hex-6-yl -nethyl ]-2-h

ydr@m 23)1@& 3o @aplfggyd(e%ﬁ Iélbslz)%tbidycb@ﬁluoq:hea@ﬁ -sil-metigt)-2-
6a) hydmérst béﬁrpwhsap@pabr%pmnd ase‘@miqw@@m%pd Aot B ) - 2-
104 hydroxy- 2- net hyl - (N—nethyl) 2- phenyl acet am de

é?@%??ﬂg%"é'wh%@aé e A D R e

b33 edthysekniyT)- (N—memyl)-llphéhyﬂ@@%hﬁ@é (Gérhpound No. 31)
pharnaceutlcally acceptable 3 carriers, ex0|p|ents or

di luents. 44 WD 2004/ 089364 PCT/ | 82004/ 000012 1
met @Fd 28bf 1ot rS@aﬁmsf&bwybwgwm 3 1&]}1%6%%%19.‘/1}52 ha{droxy-

uf f h
s ER R R oy e O e
wherein 3 the d| sease or disorder is nediated through

NMUS CAR, 2R)) Glot &6 l&P(ﬁber&@HBfaledmgﬂéB Adthen- 5t3éﬂma1ﬂgy1)-@-hydroxy-
said ani mal or human, therapeutically effec
anoZeyclopendyl- %(%Uwﬁb’@nmnﬁ]éwﬁtj acibestar(Lemppen 33)
Formula |, H 6 OHRl -Z-CH1lii. CNR3 7 R2 Fonnula

phagﬁgggafﬁéghl982@%§8%§E?3&§%F‘ﬂgéqqﬂkgpkggéﬁgﬁﬁ)Zhyénxy-

enapicheleBésyl-2i Ratcay@sHumyy acdicocidleser tatdryesalp (Sompound No.
prodrggggoryngeji(abolltes 11 wherein: 12 Rl and R2 are

i ndépendent |y sel ected from C1-C6 al kyl, C3-C7
cycl oal kyl, C3-C7 13 cycl oal kenyl or optlonally

SUbg R, BRI Bl b s
hal ﬁg&axy—t&yiaﬁ)pemr z@mcﬁhﬂ@héa@l)ackmmm@mpmuﬁd No. 35)
hydrogen aton(s) may be replaced by C5-

(2R, 25) (1a, 5a., 60.)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2-cyclopentyl-2-(3-methylphenyl) acetamide tartarate salt (Compound
No. 36)

(2R, 28) (1o, 50, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-
hydroxy-2,2-di(4-fluorophenyl)acetic acid ester (Compound No. 37)

(2R, 28) (1o, 50, 60)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
hydroxy-2,2-di(4-fluorophenyl)-acetamide (Compound No. 38)

(2R, 28) (1o, 50, 60)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-
2-cyclobutyl-2-phenyl acetic acid ester (Compound No. 39)

(2R, 2S) (1o, 50, 6)-N-(3-cyclohexylmethyl-3-azabicyclo[3.1.0Thex-6-yl-
methyl)-2-hydroxy-2-cyclopentyl-2-phenylacetamide (Compound No. 40)

(2R) (1, 5o, 601)-N-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl)-2-hydroxy-2-
cyclopentyl-(N-methyl)-2-phenylacetamide (Compound No. 41)
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16 cycl oal kyl, 1, 3-dioxo-1, 3-dihydro-isoindolyl or
optionally substituted phenyl 17 wherein the optiona
waagsBeent i s/are selected from Cl-C4 al kyl BCT/IB2004/000012
hal ogen; 18 Z represents oxygen or NR4 wherein R4
represents hydrogen or C1-C3 alkyl. 1 5. The nethod
87 acccQZRiJ I8) (L@, 3, dcINH(vberizgl-8-dzhisic S8 AS@]hox- Gdylaﬂétﬁﬂﬂ 2-
rinary 2 incontinence, |ower urinary tract

88 iRy (ZreyPipenty} 8r{éﬂﬁ%thylﬁhﬁwce@mlé%((€0mlsmnd No. 42)

obstructlve pul monary dlsorders (COPD), pul nonary
fibrosi r i
89 4 1Y - 2
i o) S PR BB S AN OBRE T S getty2-hydrony
90 met Beshehplk-2{(4-aathypdpitengl) amftmpimd éxdrgCofnpatindNb#d) or a
human suffering froma 2 disease or disorder of the
astroi nstestinal systens

res I nary . and
91 f()%ﬁggzst%r(i%f 5183 63 Py Syl 9[3nle8]h§wdy1t1ﬁ?%@ﬂ-hydroxy-
C : Jystering to
72 sal%qgﬁ?%a%%ﬁ&%ﬁhﬁgﬁzw&h% g%@ﬁ?@“ﬁﬁ ffectlve 5
anount of the pharmaceutical conpositi on according to
93 cl ai(IR 2.S) 4 50.\40., BOHN- (JBB&ﬁ:Lﬂfl PGZANiBA0§4/1001068-8-yl-methyl e
g_%@accordln tg aim6_wherein the di sease or
94 di s&¥' Fyﬁ?@WQVEZ? W%ééﬁﬂ@ﬁgﬁdQOHWﬁwﬁi Nar#¥ary tract
synptons (LUTS), bronchial asthma, chronic 3
5 obstspIc r T R )
9 o b‘r(%lgléswlﬁ%f%{ (SR Wé?% &%ﬁg gﬁl%]hg% ){IQH&B%) -2-hydroxy
96 di aBasesomyl-2gpismybicetie s¢id rater ((Slcpﬁpd(mﬂe&j 46) 1 8. A
process of preparing a conpound of Formula VI, C]—| H 2
a Vvl

o1 5 B B Sl S e tnt ey el a6 B hetbyl -2-

n Dheumess sl onean et el g

prodrugs or netabolites, 7 wherein 8 Rl and R2 are

99 i nd&jReride it d.\pos 6bc§eN—éidbénzyhB @2aliitycd[R Y Q]h €86 GT-methyl]-2-
cyc&qg]k ., C3-g7 )
100 hydroxy-2-(3-methylphenyl)-2-(3-methylphenyl) acetamide (Compound No. 48)
101 (2R, 28) (1o, 5a., 60r)-(3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-hydroxy-
102 2-(3-pentyl)-2-phenyl acetic acid ester (Compound No. 49)
103 (2R, 28) (1o, 5ai, 60r)-N-(3-benzyl-3-azabicyclo[3.1.0Thex-6-yl-methyl)-2-
104 hydroxy-2-methyl-(N-methyl)-2-phenylacetamide (Compound No. 50)
1 3. A pharmaceutical composition comprising a therapeutically effective amount of a
2 compound as defined in claim 1 or 2 together with pharmaceutically acceptable
3 carriers, excipients or diluents.
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10
11

12
13
14

15
16
17

18

9 cycl oal kenyl or optionally substituted phenyl
wherei n optional substituent(s) is/are 10 selected

w0 e@a0g9BeL3 al kyl , Cl1-C3 al koxy or hal ogen; 11P@B1B2004/000012

represents Cl-C6 al kyl wherein 1-3 hydrogen aton(s)
nay be replaced by C5-C7 12 cycloalkyl 1, 3-dioxo-1,

13" (b R e oo BK R p PP » UGS RGN rom o

Lr gﬁis@se@ﬂ dﬁgﬂéggf)ﬁhe hesptgony, urméryi:\%dr@sur@ﬂaﬂﬁ]sal systems, wherein
y rogen or Cl conprising 15 ( condensi n
c rarbsnsee o disadenis alefhat% thrpugh W@Hﬁaf%ﬁp%% ﬁ‘eﬁﬂaﬂgmg

1 by BB G e o

PCT o004 100G Re indtwore @if Fermaulpdot ect ed conpound of
Fornmula IV wherein Rl, R2 and R4yare the sane as 22
defined earlier and P is a proteeting group for an

am no group 23 OH ¥ H RLCN 2A TN\ -- NP R2O
25 Formula 1V Eb}zd&p@mté:tin -+Re conmpound of
FormJIaIV|nthe regence of a gJeprotecting 28 agent
to give an unprotetell internediate of Formula V
mhe{gin Rl, R2 and R4 aremuR9 tHe sane as defined
earlier,

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

wherein:

R; and R, are independently selected from C;-Cs alkyl, C3-C7 cycloalkyl, C5-Cy
cycloalkenyl or optionally substituted phenyl wherein optional substituent(s) is/are

selected from C;-Cj alkyl, C;-Cs alkoxy or halogen;

R; represents C;-Cg alkyl wherein 1-3 hydrogen atom(s) may be replaced by Cs-C;
cycloalkyl, 1, 3-dioxo-1, 3-dihydro-isoindolyl or optionally substituted phenyl

wherein the optional substituent is/are selected from C;-C, alkyl or halogen;
Z represents oxygen or NRy wherein Ry represents hydrogen or C;-Cs alkyl.

The method according to claim 4 wherein the disease or disorder is urinary
incontinence, lower urinary tract symptoms (LUTS), bronchial asthma, chronic
obstructive pulmonary disorders (COPD), pulmonary fibrosis, itritable bowel

syndrome, obesity, diabetes or gastrointestinal hyperkinesis.

The method for treatment or prophylaxis of an animal or a human suffering from a
disease or disorder of the respiratory, urinary and gastroinstestinal systems,
wherein the disease or disorder is mediated through muscarinic receptors,
comprising administering to said animal or human, a therapeutically effective

amount of the pharmaceutical composition according to claim 3.
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10

11
12
13

14

15

16

17

18

19

20

30 OHp4d H 31 RLCNROYIIn.. CN 2 32 Formula V H
33 34 (c) the internediate of Formula V is N-al kyl at ed

w@eoobessyd ated with a suitable 35 al kyl ati ng BCT/IB2004/000012

benzyl ati ng agent, L-R3 wherein L is any | eaving group
and R3 is the 36 sane as defined earlier, to give a

.co o 219% écg%a':cgcr)r%gpegra’oovh%w? erelnF%i dg%as? d?s%gder %Zmﬁ’%/

are I'ned ear I er process

ac C ficdintiferice, lcbvar ﬂﬂn&ry\hﬁét@yﬁlplfbmsS(HEPS)pbﬂiﬁmhl axthrgs, @hponic
for an am no oup and is_selected fr fpm henzyl and

t - b@bgiruskiye @ng{ dlgqrggrlggCOf]}Qgpulrpﬁgarp{r ggggg Jdtable bowel
t
gg(rfr%g%dr{g&e &I-ﬁgll}ﬁudﬁgb%tey&‘f ?%tfbu&@&m’éﬂ%‘etlﬁ “of For mul a

1l to give a conpound of Formula IV is carried 3 out

i n thpropesssé popachg Neompoyldwfifomoblanel, and 1-

hydr oxybenzotri azol e and a 4 condensi ng agent sel ected
from 1-(3-dimethyl anP#o propyl Jt 3-ethyl carbodiim de
5 hydrochl oride (EDC 8-4di azabicycl o
[5.4.0]undec- 7- eng{( U)l‘ﬁorl\fj 3 -
di cycl ohexyl car bodi i nRded ( 5 Mzd‘@m 089364
PCT/ 1 B2004/ 000012 1 11. The procegss—~according to claim
8 wherein the reaction of a congound of Formula 2 I

with a conpound of Fesiul&T [Hobmlaq, ZHNRG) @ conpound of
Forinula IVis carried 3 out in a solvent sel ected

fr 0 é'ltg‘ﬁhcmﬁ{afc@lﬁ@m/ g@oep%'bféestam’ hathdcRuti Sfly O solvates,
xyl ene“or chloroform t?e process accord| ng to
cI aiestess, whpatiomars; ﬂlashemntemm ofidesy pplynredplesf proclregs| cx npgtabolites,
2 with a conmpound of Fornmula Ill is carried out at
1XPE] 13. The process according to clai m8 wherein
the deprotection of a conmpound of '

R; and R; are independently selected from C;-Cg alkyl, C3-C7 cycloalkyl, C3-C;

cycloalkenyl or optionally substituted phenyl wherein optional substituent(s) is/are

selected from C;-C3 alkyl, C;-Cs alkoxy or halogen;

R; represents C1-Cg alkyl wherein 1-3 hydrogen atom(s) may be replaced by Cs-C;
cycloalkyl, 1, 3-dioxo-1, 3-dihydro-isoindolyl or optionally substituted phenyl

wherein the optional substituent is/are selected from C;-C4 alkyl or halogen;
R4 represents hydrogen or C;-C; alkyl, comprising

(a) condensing a compound of Formula IT with a compound of Formula III

OH R, H
/ =
RI—1——[vOH H—-N\1 ' \
11 N._.P
R, O
Formula II __-J

H

Formula III
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21
22

23

25

26

27
28
29

30

31

32

33

34
35
36
37

2 Formula IV to give a conpound of Fornula Vis
carried out wwth a deprotecting 3 agent selected from

w@2doaghizeun on car bon and hydrogen, anmoni um f oOPCEIBR0GIH0012

10.

4 pal | adi um on carbon, trifluoroacetic acid (TFA) or
hydrochloric acid. 1 14. The process according to

cl aikdziSe whpestedted thrapsler dFeghi@mVoihaeia®ypRyaad Bf, ai the same as
Forrmula IV to give a conmpound of Formula V is carried
out dpined cafiar 3pd £ ipp grafedtingzrawn fo6 AR ARFREOEY fr om

nmet hanol , ethanol, tetrahydrofuran or acetonitrile. 1
15. The process aggording te claim8 wherein the
N-al kyl ation or benzyl atron ®f a 2 conpound of Formul a
V to give a c® -ofN_For a V|l is carried out with
an 3 al kyl ati ng @eniyhatlng agemt, L-R3 wherein L
is any | eaving group and R3 Ns_thie 4 same as defined
earlier. 1 16. The process aecording to claim 15
wherein the | eaving q;ouplbéiselected from 2 hal ogen,
O nestyl or Otosyl groupgs! 1 17. The process
according to claim 15 wherein the N-al kylation or
benzyl ati on of a 2 conpound of Formula V to give a

conmpaound of Formula VI is carried oyt.in the 3 )
opt (®hal dpPretsstiee thereopons Pﬁ%@rea\lao&g%@e@ﬁ%f%ﬁ Afd{eprmtecting

i odi N o j : :
O T B B G e e S L, PR By e gnd R e
or the saoetasniefined earlid WO 2004/ 089364
PCT/ 1 B2004/ 000012 1 18. A process of preparing a
conpound of Formula X, OHH 2RI CGC O3 R1 11 1 -
NNR3 2 4 Fornula X For aml, Z=0 5 and its
pharmaceutical | y_acclept abl £ 'salts, pharmaceutically
accept abl e sol vaRes; %ﬁﬂ%*s, nant i oners,

4) polyrar

di ast ereoners, N-oxigge phs NpHodr ugs or
nmet abol i t es, 4 _—/

Formula V

() the intermediate of Formula V is N-alkylated or benzylated with a suitable
alkylating or benzylating agent, L-R3 wherein L is any leaving group and Rj is the
same as defined earlier, to give a compound of Formula VI wherein Ry, R;, Rz and

R, are the same as defined earlier.

The process according to claim 8 wherein P is any protecting group for an amino

group and is selected from benzyl and t-butyloxy carbonyl groups.

The process according to claim 8 wherein the reaction of a compound of Formula
II with a compound of Formula I1I to give a compound of Formula IV is carried
out in the presence of N-methylmorpholine and 1-hydroxybenzotriazole and a
condensing agent selected from 1-(3-dimethyl amino propyl)-3-ethyl carbodiimide
hydrochloride (EDC), 1,8-diazabicyclo [5.4.0Jundec-7-ene (DBU) or 1,3-
dicyclohexylcarbodiimide (DCC).
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7 wherein 8 Rl and R2 are independently selected from

Cl-C6 al kyl, C3-C7 cycloal kyl, C3-C7 9 cycl oal | kenyl
w@eooapsidenal | y substituted phenyl wherei n optiPCEIB2004/000012

substituent(s) is/are 10 selected from Cl-C3 al kyl,

Cl1- C3 al koxy or hal ogen; and 11 R3 represents Cl-C6

llékél.}le\ff?(g{eg%/ A cog%?%%éﬁcflﬁ%,e@gﬁ%r%@tgé 1(%1%&0]{? 5£4 & rlnjsgu% otpi?ormula

3- dilhyth @ cospbredbHForafulON! i00:od b Yorp®sid fHeuREMY carried
13 wherein_the ogptional substituent 1s/are sel ected

f r ofron-aselnk selecied Hamahaathylfemnaeidprdigietyl 3gfqade, toluene,

con ' & und of Forrmula Il with a conpound of
For Kb BPoRef IR I D0 T o b b R O ah

Formula Il H Formula VII 19 wherein R is protecting
12gr o(jhefporcebsyabcosdingyioaliaim & whepeinetha rqactive of exmpomd e Fdrmula 1T

f 20 F | a VLI i.n Rl re.the sane as
gefi 8ba<gog?"$qu§p Oé:ﬁaﬂglﬁréﬁgp%lis‘fg%&%rﬁg Group for an
amno group, 22 OHH R CO23 11 1lll.-. CNNP R2 O

1324 Ak il orssckebtdidOto \WRig0OHh 881364 dBSzbiccBa9 04 0QBRdAd of
25 (b) deprotecting the conEound of 'Forrmula VII1 1n '
t he Qr@g]gﬂ}{ do gfves compound of Formula V is carried out with a deprotecting

agent selected from palladium on carbon and hydrogen, ammonium formate and

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

14.  The process according to claim 8 wherein the deprotection of a compound of
Formula IV to give a compound of Formula V is carried out in a suitable organic

solvent selected from methanol, ethanol, tetrahydrofuran or acetonitrile.

15.  The process according to claim 8 wherein the N-alkylation or benzylation of a
compound of Formula V to give a compound of Formula VI is carried out with an
alkylating or benzylating agent, L-R; wherein L is any leaving group and R is the

same as defined earlier.

16.  The process according to claim 15 wherein the leaving group is selected from

halogen, O-mestyl or O-tosyl groups.

17.  The process according to claim 15 wherein the N-alkylation or benzylation of a
compound of Formula V to give a compound of Formula VI is carried out in the
optional presence of potassium carbonate and potassium iodide in an organic
solvent selected from dimethylformamide, dimethylsulfoxide, tetrahydrofuran or

acetonitrile,
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10

11
12
13
14

15

16

17

18

19
20
21

22

23

24

26 deprotecting agent to give an unprotected
internmedi ate of Fornmula I X wherein RL 27 and R2 are

W ba4o8934 as defined earlier, 28 OHH R GC 0 pOr/m20d4/000012

\1...-. AI-H 2 30 Fornula I X 31 32 (c) the
internmediate of Formula I X is N-al kyI ated or

benz t h a suitable al k t| ng or
benfgpr%tcfgsgﬁ e@ﬁpn%aﬁ%mp%%% 1eaV| ng group, to
give a 34 conpound ofogFor mul a Xtherel n RI, R2 and R3

are the sane as defi aed earlier. <1 19. The process
according to clai n Pi aﬁy protecting
group for an am no gr”oup “sel.eéted frenrpenzyl and

t - butyl oxy carbonyl é@o&bs. 1 20.\|The/process

according to claim 18 wherein R S any protecting

group for a 2 hydroxy group selgcted from p-tol uene

sul fonyl or nethane BghileXy(Fo@hodps=0l 21. The process
according to claim 18 wherein the reaction of a

compod Ha PbimReeutifally agceplablei sakis, aohemmycwmllafacmntarhlﬁ splvates
Vu est%rsg r\lla%tlrge Selésgglétst(%eo%legs ﬁ% ’ﬂg‘f’s 80158}30@1 Cg{o@&g‘g §r metabohtes,
frowmﬁnﬁn4 dlazablcyclo[s 4. 0] undecan- 7-ene (DBU) or

1, 4-di azabi cyclo [ 2. 2. 2] octane 5 (DABCO . 1 22. The
process according to cl 8 wherein the reaction of

c &3t e 2t indepndeatly sglqctedvﬁr% Ca-CsafpdurdCoryatenliml G:-Cr
VI I ' . .
3085132 SPABONO 80 0L S VoLl Gt L i
xyI eelected @t CiFle alkyb €8 9S; dkagyratihatpgen; anldai m 18
wherein the reaction of conpound of Formula Il 2 with

d VI | d 140C.
24 MR reaRCEC ke w5 ERpEmsOR A e alaced by CoC
d eprosieskiyon, @fdlo'%(oCP RRARHo 9doikd ot rdf‘é)'pﬁoﬁﬂﬂyl sub&itfed Phényl
conpound of Fornula IX is carried out

deprdreesin thegpptidnalgahstiteeit éfare delfxrtgdrfrpm Caa‘u alhybcr halogen,

car %8rrr‘1p?‘£‘191ghydr°gen gas and anmoni um

(a) condensing a compound of Formula II with a compound of Formula VII

H
OH 2
RO
Ry OH \ N N—P
R, O __/
Formula I =
H
Formula VII

wherein R’ is protecting group for hydroxy group, to give a protected compound of
Formula VIII wherein R; and R, are the same as defined earlier and P is a

protecting group for an amino group,

OH I-L_
1 c—o0 I\
R IO| \I e N——— P
2 |/
Formula VIIIH—
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25
26
27

28

29

30
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19.

20.

21.

22.

23.

24.

Formula VIII to give a conmpound of Formula I X is

carried out in a suitable organic 3 solvent sel ected

f r onp)ret liapokecting gid@agound o2Bermie VI 0¢ efSrasaes 6if N9

to claim 18 wherein the N-allcylation or benzylation

of &ePOICHAB ALY IQsVESR H%Pratchdﬂ@tegn%ats of §ppBadXarherein Ry
For a 3 suitable alkylating

or %%?ﬁé%@ﬁgggéggﬁgﬁﬁﬁhﬁgh&gerei nLis any |eaving

group and 4 R3 is the sane as defined earlier. 1 27.

The process accordingjto claim wherei n the | eaving
group sel ected fram—k——kai—az%n —rre§tyl or O-tosyl
groups. 1 28. The procesbk acsording te_gkai m 25

wherein the N-allcyl aki dh or ben yl afion of a 2
conmpound of Formula I X to give asconpound of Formula X
is carried out in an 3 organi cHsol vent sel ected from
di met hyl f or mam de, di met hjj¢rsukBoxi de, 4
tetrahydrofuran or acetonitrile. 51

(c) the intermediate of Formula IX is N-alkylated or benzylated with a suitable
alkylating or benzylating agent L-R3 wherein L is leaving group, to give a

compound of Formula X wherein R;, R, and R are the same as defined earlier.

The process according to claim 18 wherein P is any protecting group for an amino

group selected from benzyl and t-butyloxy carbonyl groups.

The process according to claim 18 wherein R’ is any protecting group for a

hydroxy group selected from p-toluene sulfonyl or methane sulfonyl groups.

The process according to claim 18 wherein the reaction of a compound of Formula
II with a compound of Formula VII to give a compound of Formula VIII is carried
out in the presence of a condensing agent selected from 1,8-
diazabicyclo[5.4.0]undecan-7-ene (DBU) or 1,4-diazabicyclo[2.2.2]octane
(DABCO).

The process according to claim 18 wherein the reaction of a compound of Formula
II with a compound of Formula VII to give a compound of Formula VIII is carried

out in a solvent selected from benzene, toluene or xylene.

The process according to claim 18 wherein the reaction of compound of Formula IT

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

The process according to claim 18 wherein the deprotection of a compound of
Formula VIII to give a compound of Formula IX is carried out with a deprotecting
agent selected from palladium on carbon and hydrogen gas and ammonium

formate and palladium on carbon.
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25.

27.

28.

The process according to claim 18 wherein the deprotection of a compound of
Formula VIII to give a compound of Formula IX is carried out in a suitable organic

solvent selected from methanol or ethanol.

The process according to claim 18 wherein the N-alkylation or benzylation of a
compound of Formula IX to give a compound of Formula X is carried out with a
suitable alkylating or benzylating agent, L-R3 wherein L is any leaving group and

R; is the same as defined earlier.

The process according to claim 25 wherein the leaving group selected from

halogen, O-mestyl or O-tosyl groups.

The process according to claim 25 wherein the N-alkylation or benzylation of a
compound of Formula IX to give a compound of Formula X is carried out in an
organic solvent selected from dimethylformamide, dimethylsulfoxide,

tetrahydrofuran or acetonitrile.
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