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WD 2004/ 089900 PCT/ | B2004/ 000008 AZABI CYCLO
DERI VATI VES AS MJSCARI NI C RECEPTOR ANTAGONI STS Fi el d
w@bootlogoobmvent i on Thi s invention generally rel BCEEB2GH000008

muscarini ¢ receptor antagoni sts which are 5 useful,

anong ot her uses, for the treatnent of various

di seages, 0l 1§ ﬁﬁﬁﬁﬁﬁ QEYiydth k B Y rE@PoR ANTAGONTSTS

gast r ol nt es(fl nafE systens nedi ated through nuscarinic

receptors. Specifically, the invention relates to

derivatives of azabicycl o conpounds,- i ncluding, for

exanpl e, 6- substitut zabi cycl o[ 3. 1. 0] hexanes, as

vvel | as pharmaceuti cal—@aﬁgﬁﬁl&w@cont ai ni ng such
unds and net hods of treating di seases nedi at ed

r nResion erpTelly mdadpy @rIBUS01MBant0® anf@g@msts fréhich are

uséf?l‘é 1a121|§:>%é)%% ?éé@rf'&gth%p egﬁng&zt &@%@cjusrae easeg 8 Srg%pn@&)rg urinary
and gaﬂtﬂo;mteﬁtmﬂ systess noediatetbthr s dvbriniReceors. Mpaitbalyp) the
activated g%(?.t he neurotransm tter

mvggfé?lw i’ﬁ%ﬁ P Jerivapyss et pzebisyelorcommonndy, énsluding, Sor gxampésd 6-
suB%ﬂttﬁéH §AaBicfclo. E@@?exﬁﬁ‘éé E% welt géger a u(?lc lrdo% 61%% t1o§13 contalmng

t he mai nt enance centfa
suchsonmennds andgndthedsadf trefitieg dlsgasemmledﬂteﬂtthnohglﬁ nﬁﬁc@fmc receptors.
t hese receptor sub-types in the brain and other
organs has been docBaskpi®mhd Jfdic Bxaifyne, the M
subtype is located primarily in neuronal tissues such

as Ma,rsehﬁﬁ@fecepmts@s nédhtb s 16 OMRO TG Eo%‘i‘ Bblipted R@@eﬂ\/grs (GPCRS) a;re
subt ype |s resent nmai nlﬁy in the heart where
YR

COTRRRfEA &3 fapby pinbregeriar sup-fyneru@éd M My Maradd Ms) and atdwtwated

nant on
by M &eé%gﬁlﬁfeg ?Jeﬁga{o?%a% l?egg r%fgtorsz% Bfl(jéggts%g:gxé dS on multlple
org&m BucEssuR 3 ame GRial (hIB in)amtd:naﬁcé 8VdeRtal dhd ?%Vpﬁ&tal cholinergic
u% ni ons. i nTChem ca{ lp% . 426 (19
newransmission. The igtpnal dis &Fl%@%%@ﬁ r@afrptcgcqubﬁm in pige, brpin and
othéQ8 b3 be t UL ogj cal
pot gnt ials ég%/ddréoggﬁﬁtaegl 1?1?;;18ér)r(1ngagar’ ;ﬁ%ll\(/:Il rﬁgog pt (s)rl&gﬁd&n%aéﬂym

neupgnajl tlwmjslchﬁld cérkerahtortettiagd aﬂmnomltdgaﬁalghmihe MQ&hb@@e is present

maio P heRasEois? PR iie BB Ty ! ﬁ@@i?iﬁy%%ﬁ%é et M
subtyplees 1oeat6@)zsfeqwmhﬂhnﬂy MR dmoShEMusciédad hv‘kﬁt um )ure B3,

descri bes therapeuti
P4¥]o§19§ﬁ)5e9al|eﬂ¢ﬁ,83?,&%?&(69&7)% the central nervous system
and el aborates on nuscarinic receptor structure and

f unSTeGew ipRarmaeicOpioipys ém Chtmizial Bioldyer Be U6 ¢199985s vadl as in

d f th
Treﬁ%sszéz?h%%%gog?%gag%afeng%e@e ﬁg? (;@?S’E;jé% eg1te§ aéﬁgescnbes the
bioldpicasiéfia% @n@od@t‘leﬁfﬁ%@ﬁ@s@aﬂnﬁc FedeBith BB SR IGEHLE R dlﬁerent

142 (2001).
disease conditions, such as Alzhe1mer s Disease, pain, urinary disease condltlon 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
claborates on muscarinic receptor structure and function, pharmacology and their

therapeutic uses.

The pharmacological and medical aspects of the muscarinic class of acetylcholine

agonists and antagonists are presented in a review in Molecules, 6, p. 142 (2001).
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CONFI RVATI ON COPY WO 2004/ 089900 PCT/ 1 B2004/ 000008
Birdsall et. al. in Trends in Pharnmacol ogi cal
w®eioeng®s) 22, p. 215 (2001) have al so sunmar i RETIR20&/000008
recent developnents on the role of different
subt ypes using different

recept or
%ar I 'ﬂi% ?Ie s g h’@ﬁ’ﬁ@‘l@l@@al cheéhlﬁg,qar?.llﬁl(mm) have also
surﬁﬂl@ﬁt&it fBle Pebeh: cgeﬁfelggﬁlggt@ ﬁ rﬂglg %K g&ﬁ aﬂg ﬁ‘f%%gm recgptor -

ant agoni sts su

- subbypes uaing eliffferenyt, mmnaanmctmb@t@{&%gagomﬁlcgeen made in

the discovery of receptor subtype-selective

conphusedtiic agdaidhgsuch adlhfikéGietanll gﬂ@@ﬁbﬁi@ aﬁﬁ ce{ﬁﬂa%énqsts such as

functions to the individual receptors
atrefingsgve heemdacyar fasioy Slhgeagobi ot dittda joro gass hatlreem fade &f Be

s AR L0k R BB P i it

ﬁlncmnsrta Itheaddmdaxal Ef:épwﬂss Adthobiglaslatsacall MRRE Hirfe aﬁ%héﬁnﬁs%@such as
si on, mout h, constipation, denment

a‘tmé’tube ar %BB@B W@Hé’oéél%@% Hstplingsel ﬂ%létquhmted Hye to high 1nc1dence of
ra i um pr.ani
botf BLIHRRINER poftal AR MecBEly A0 bRyl g Bt LS Phcymess of

moght ¢Qm@pati@m demmltlaoétct Retssequone devadlopri@ilof the uarterly derivatives
dilators, due to | ac(k

b
of a%%)iélg SH %s{}l% Bindn g’l‘i’%}a‘? %relb@g%rptpkﬁratgql‘gmpymteraﬂy administered
optibas Bt dgt dmh&@%@eﬁdt Radal B éﬁdiﬁh%f, Hhehoit: EB § Qe to lack of

thirst, nausea, nydriasis and e assocl a
selepiity fox mussaranic eseptatinpetypel, aesnﬁnhlgan €dse- ]1151tmg sﬁd@effé&ts suchias

i SEABLE DN Y B L EOGEIRERLO0L G IO SOt

by theMerreespiarary tract infections. Although
anti-nuscarinic agents such as oxybutynin and

t olAmeietR A gerd B]@ha@%c&?@é‘zcﬁﬁfcﬁ&&l vel y%ar lr@é&ﬁ %e(;gi{:r%bes the

receg@grs have been used for many
phaignacgiogy of {hsdewer winary | fracthefectionsi aéalthoeagh anti-nMeeaHEc Bfents such

n I| ited due to the side
as oié\?%z%%lé gléﬁgﬁfg}o%lxgaatﬁat r% {uﬁn-s c‘lﬁlrvpléloonvringf,caﬁmgﬁ.ceptors have been
usedcion stanpyears o trf |b1[atdﬂ@ﬂhﬂ>@rdcﬁvi@§9 B datied eﬁ@ctpsfe{lgss of these

ne eral [y better tolerated than oxybutynin
agerg; has ] cen lipgtegydue to ibg; side ‘Pfﬁﬁiﬁéﬂs&mhaﬁ o@thzslaueommm #nd
ult and

consﬁbatléﬁ Tol’ce?odr\ﬁé) s%g}{m%e?g%t :?e gen Wg{ er %ftgrt tpﬁeratﬁ(bﬁian oxybutynin.

Pedi atric U
(Stears 2 -all 3K ur StOpzh.oJulvas,t Dby, 2Y06RYChapptk @il iz m&z@ﬁ@s} 33;

St 25tT e re ed for develo ment of new hT"ghATYy
oL & 1@%@%@%&@% Gifleravaiinet bl ol 226 18R ACSL Louis,

hﬂ)WMbﬁndB§EﬂﬂﬁhA§ ypes thus avoi di ng the occurrence
of adverse effec Cbnpounds havi ng antagonlstlc
been

actri, or o
oot e 53‘3‘;‘%\%@%&% o OE SO iy 8 e"L’é’Faf“éﬁ?éﬂn
antagqudtewhizh @24 in’t&ﬁélt veutigl deﬁncl 305 slﬁﬁlé ,avM@n%E't QéBrence o

advelLéeSeffecEzc%t ent No. 3,176,019; GB 40 540; EP 0325 571, V\lg

Compounds having antagonistic activity against muscarinic receptors have been
described in Japanese patent application Laid Open Number 92921/1994 and
135958/1994; WO 93/16048; U.S. Patent No. 3,176,019; GB 940,540; EP 0325 571; WO
98/29402; EP 0801067; EP 0388054; WO 9109013; U.S. Patent No. 5,281,601. Also, U.S.
Patent Nos. 6,174,900, 6,130,232 and 5,948,792; WO 97/45414 are related to
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98/ 29402; EP 0801067; EP 0388054; WD 9109013; U.S.
Patent No. 5,281,601. Also, US. Patent Nos.
WG 2448900, 6, 130, 232 and 5, 948, 792; WO 97/ 45404T/882604/000008
related to 2 WD 2004/ 089900 PCT/ | B2004/ 000008
tituted piperidine derivatives; WO 98/ 05641

di.su
f E@é@s?tlﬂ’é%dspp %thlﬁ gderécptivest VIO BAM64H idesoeit epﬂp@maﬂam e

AT TGS RIS BB BALE o

refeliesais @f @erbstaistiatatt No| 8,387,800 6RERE&S! - 238BicyCR{£ DY heptanes. US

0 0.d b
Paign Eﬁ?fﬁ &&hﬁrw&fﬁééﬁgkmw@wé -(ubsttutt 3-(Aisntutd-1-
1/ 422 b
P DDk R BRAPOIEST s bt Ry i i pisas. WO
01/422 Patratubead enrbaatatevdsivai@s OWC® OQ@@OsjleéééEhi@&SanﬁHb Byl lactam.

W(gloé )é E %@@?Sﬁ’g%?fég‘?@gq%{“g‘giﬁﬁw\%%g%tbggg‘i’ﬂﬁé@@%ﬁe@scnbes
carBa&ﬁﬂ@dT@érﬁi%d%ﬁﬂ Xt‘é/@allgﬁ%fﬁ SVWBZ/‘OG?H) @es% g/ 06241

descri bes tetra enzo aze
teﬁMWWWenm -4poneedrpivativas. J Med. Chem , 44 p. 984

(2002), describes cycl ohexyl net hyl plperldinyl

tri phremoyt mrbMedaCVzd& déyp. 984 (ML), akes G 8 eé¥ReYRuethyl

n i scrimi at|n agai nst_the other receptor
Plpe“‘ﬁ?%ﬂ% ﬁﬁﬂ%‘ }Vﬁ% antslesiive Mozrgagesise discriminating

myﬁﬁﬁ@b@ﬂﬁkﬂxﬁﬁ%k&ﬁkh&gs i ncl udi ng, for exanple,
6-substituted 15 aZzabi cycl o[ 3. 1. 0] hexanes, 2,6- and

4, 6-di substituted d nd 46tr|subst|tuted i
derivatives are pro%' e % C receptor

amlﬁ%ﬁ@' e?t ‘é’?ﬁb‘éceycg%@qr%ep?%e@g as %:e%@wg?gﬁ;; {) ect | ve

therapeU|

azalwtyola{Bi lobihextingg 258 30U, d-fiSubski AR &éﬁ\féﬁ%s a2 Ehﬁﬁgututed
systenms. Al so provi are process

den?%?\}eg %rg o Ipcg g%@ugqg@mcggmm@@gomtslwmam odrhlsr useful as safe
nd SRSl SRR W RO A S SR 0 S s e

conmpounds ‘are
respgaiory, airinaryesndi gasiemh&smial gydtaient Alsohk&HdsPdte ??oc‘é%%g o
t he treatne&% of various di seases of the

Sym%%%ﬁ?$§¥@ﬁ§nuﬁWP ry and gastrointestinal systens.

zli‘ tioners, diastereoners, N OXlI des, pol ynorphs,
%SP,%ﬂtsl Rhagpicsption p@mp@ﬂm@smmapnag sechenobipoahdsyare
v?d“e@l%@ e
DRt aup a0 R S R A hentS pfigef gt for
tmabwrd@dvms\/‘h*d%@&f piarespeedHy | @dlar ﬁﬂ?&?ﬂolﬂt&‘ﬁﬁal systems.
conprising the conmpounds, their neta

enahe ExemtibSers] RSeSoR % No oxid ¥, élsﬂ?o?f)hso
pharnaceutlcal?Xlacge ab gh%J ﬁmn%f

v at es
acceptlar lesatts ?ﬂﬁ{ H’f@ﬁmawﬁ%llypa\va@mdﬂe a«vllvatads b?thasmcamnpimhés as well as
metab8fifes BiviRH ﬂle%%fecl{)@é éfyacjuvl?y are a?so provided, as well as pharmaceutical

compositions comprising the compounds, their metabolites, enantiomers, diastereomers,

N-oxides, polymorphs, solvates or pharmaceutically acceptable salts thereof, in
combination with a pharmaceutically acceptable carrier and optionally included

excipients.

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

ejxpparent from the description or may be learnt by the practice of the invention.



10

15

20

25

30

exci pients. 30 Qther aspects will be set forth in the

description which follows, and in part wll be
w@pangro from t he description or may be | ear nPChIB2064000008

practice of the invention. 3 WD 2004/ 089900

PCT/ 1 B2004/ 000008 1 n accordance w th one aspect,

t hed 25608145F e Villhwe eapgsb dirmte ateavpyided bempdunds havieg thefstructure
ofFgfiiha I H OH5 RL GZ-CH21 I, . NH 1 11°C/ R2

[T Formula I and their pharnaceutically acceptable
salts, pharmaceutically acceptabl e solvates, esters,
enantioners, diastereoners, N oxides, polynorphs,
net abolites, wherein 10 Rl and RE are i ndependently
sel ected from Cl- C6Q&Il kyl, C3-C7 & oal kyl or

;

optionally subsfitute epg%ﬁln breil opti ona
substituent (s) ?én e énsjel éct ed

pbm @I-C3 al kyl, Cl-c3
al koxy or hal ogen; &, can represen: ygen or NR3
wherein R3 represents hydrogen of C1-C3 alkyl. In
accordance Wi th a secondggpgct, there is provided a
nmet hod for treatnent or 15 prophyl axis of an ani mal
or a human suffering froma disease or disorder of the
and hsiriphatneicyutidally Rs¢eptlkaahhth 8BRS cc%z%lﬁ g@lvatﬁs, esters,
wherei n the disease or disorder is nediat throug
enapiieRgTs; fiagteresmeps di-exidas, pokymonels, mstbalites, wherein
adm nistration of at |east one conpound having the
R1 38¢ Beergriedeppndapilingelacted fiom @cCenlikah €-@4 dyklaalitydior Gptionally

t L: .ovi.ded . thod for. treatnment or_ 20

o eh D B R e cier et g o Smaboh C1-C
alkotseetsogen; di sorder associated with nuscarinic

receptors, conprising administering to a patient in

r '- a
s el b R e b S U e gﬂfl
CRyY e - I S prov a

ot P oent i b HELbeBE BRES s Ay G} b ol g Fenong o

propluytesis efidrf srimaborf a luman sliffeeiag €ront a dissarede disofddr Bethe

resﬂifa%@r'y,r %‘iﬁ’a'}_x}’ and gastrointestinal systems, wherein the disease or disorder is

mediated through muscarinic receptors. The method includes administration of at least

one compound having the structure of Formula I. |
|

In accordance with 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
muscarinic receptors, comprising administering to a patient in need thereof, an effective

amount of a muscarinic receptor antagonist compound as described above.
\
In accordance with a fourth aspect, there is provided a method for treatment or

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

associated with muscarinic receptors.
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25 system such as bronchial asthma, chronic
obstructive pul nonary disorders (COPD), pul nonary

wo 2089980 and the |ike; urinary system whi ch PETIUB2004/000008
such urinary disorders as wurinary incontinence, |ower

urinary tract synptonms (LUTS), etc.; and
gas 8%’?{@[’? W&% a 1spastsihere age providedgmbeesizs\at preparing the

, coﬁfpsﬂ{dgquesggg(gd Idoyedi abet es and gastroi ntesti nal

hyper ki nesis wth conpounds as descri bed above,

wherg| ' di sorder .is.30 associated with

nhet8h Bl 08835t S0 ET o 30 B8RO0 R S
actPQry] ABROGHIMGHIROR vido raeHOf BRARR i tihdohibf étsﬁaé@%& G vivo

there are provided processes for preparing
W??S’nﬁ?@%ﬁﬁk?%e?é“ﬁ%@%ﬁ% s2pbitboVks corpeoundsfmtnds: fhead nithed: viro

L exhi ki ieGd £ oten internms of their

SO0, Syt B SRR GPRY HDsl Sl g

withndgtf affioity trvedrd alsfs agcep g Tﬁbrétbté?pﬁarﬁfﬁﬁﬁlticﬁ?éﬂrﬁgdéﬁiogg for the
The conpounds that were Toun

anaest heti zed. rabbits. _ )
posﬁ@?"f ‘@%aupﬁm\z,fg]f thg %1iﬁé$ee0rtdé9§F deas assoeipted witbomascefinicireceptors are
ro® 1.0 BNERIRE tHRAUEHoulES SAMH NG L t or..ant agoni st.s
oW th hi gh affin t)%ﬁ{o owar%@Hﬁ%drﬁléﬁ:lg%f%rog?lb‘rﬂ@%?‘ﬂ?féhy-

phar maceutical c N dfor.th ssi bl e

treatnment for t hlgcﬂl é%%é%?%utm%?g%’ieMSoci ated with

nus Tl rs,are rqvi ded. addi tion, the ’

o iR e BRSNS i oliybesdparsd B Msthodsrisvetenipd by the
folla@irigatadtion dedirncss ishewn &f SéififdsuaAT: On The conpounds |

presented herein may be prepared by nethods ]

represented by the foll owidgndieacti on sequences as
shown in Schemes | and Il: Schene | RyH OH/ 3 = HN

15 R OH + NC ~ -PopR2 0 Formul a Fornula |11
Condensi ng ageﬂ% R3 H 20 B—N1C N ﬂ%i%iiP

OH + i
R, O L/ _

Formula II

A
Formula 111

Condensing agent

OH R, E
.R——%——c J :
) _

I \< N
? |/
Formula IV I-_i 'Z‘\

Deprotection
OH R, o
1 C—N j \
” \unn- N_H
? |/

Formula V (Formula I, Z=NR3)
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Formula IV Deprotection 25 OHR3I HRL CGNII ......
CNNH RZ O Formula V (Formula I, Z=NR3) 5 WO
wQod4/0880000 PCT/ | B2004/ 000008 The conpounds BET/IB2004/000008

Forrmula V may be prepared, for exanple, by the
as shown in Schene |. The

reacti on sequgen
or oA AOMBALIED o PEBYA \GHRY PAgrapaTn U e, b therraiction
sedulen¥d 4 shawh PBEHEACH PfTH%(B'r%’J’z{‘rﬁianl Aepp%gé feéé}fn%i@g]%o%znd of

are i ndependently sel ecte rom
Fogwyeln dbwitly b compburahaf Remmiul 311G wibetdi ut ed phenyl wherein
optional substituent(s) is/are selected from Cl-C3

al kR an€CR, & inddpenderdly sBRLREGM BRI, %ﬁiy%s(%n(@??}gﬁrl’ i o

or ¢1-C3 alkyl and P is any protecting group
OP%%aﬁaf 351?%%93 Py byhersineoptisanlspbstinerti(sh i art eelycted from Cy-Cs
alkGRIRAYAIKc Stogd! The reaction bet ween a conpound of
ormula I'l "and a“cdnpound of Formula I11 can take

| age..i e~0 t hyl nor phol i ne and
E-ﬁ&‘f&gv%@%%gégggggﬁ%“ghghgymgﬁndenginglagent (for
g);ra 6%%}’“9]?8%%%5@% E%%g%%%ﬁ %o-r Sexe-m%lg?/llaenzyl or t-butyloxy
carBor3A @t diypgl ohexyl carbodiim de (DCC) or 1, 8-diazabicyclo
[5.4.0]undec-7-ene (DBU)), in a solvent (such as
NN- gl f | A&m ' f oxi de, tol.uene,
xylggﬂﬁﬁgﬂ%hloro?ornl]%?m gﬁgéﬁ%#%?tglr%ﬁﬁ@%ﬁmﬂpgﬁpnnuhlﬂ
Candbléﬂﬂlaceolnttbe pmﬁue ﬁﬂN&@myMrghMﬁleanﬂﬂ%}ﬁE&%eﬁmwmd a
=Or | V_whi 0 eprotection in the resence
confons T TP R, A Ao iy eathd smihon e
hydeadhidaidca Bl ' |
AL Rl SIS R 5P ARG,

n carbon, trifluoroacetic ac

15 4eimegect fross TR GRnine blont(uci hoN Nodimphglfommirianol .

: . drofuran .or 20 acetonitrile, at
s ey e A R I——
aboainl 400@), od gt adrotecrsP stApoid ogqfo%fﬂl@ V- which\Gh deprotection in the

2004/f08c?900 PCT/ | B2004/ 00000
a deprotecting agent (for example, palladium on carbon and hydrogen,

presence o
ammonium formate and palladium on carbon, trifluoroacetic acid (TFA) or hydrochloric
acid) in an organic solvent (for example, methanol, ethanol, tetrahydrofuran or
acetonitrile, at temperatures ranging from about 10 to abollut 50°C) gives an unprotected

compound of Formula V.
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Scheme Il H OH= RO R OHR2 O Formula Il 5
Formula VI ~Condensing agent OH 17 H Rl GO Il

w0 23089900 N-p R2 C Formula VI 10 Depr ot ect PONIB2BH/(€0008
RLCORo\" ". CNH 'a 15 Formula VIl (Formula I,
Z=0) The conpounds of Fornula VIII maybe prepared for
exanpl e, by the reacti onggsgdyence as shown |nl,Scheme
I'l. The preparation conprises reacfing a conpound of
Formula Il with aronpound of Fornmuka VI, wherein Rl
and R2 are independentl sgl &',Q\e1d f Ylom _1-06 al kyl ,
C3- C7 cycl oal IES/ r Jop nal Iy “20-(substit+t ed phenyl
wherei n optional gulgstituent(s) is/ el ected from
Cl-C3 al kyl, O s3w=al koxy or hal o ép; R is Iany
rotectin roup for hydroxy group or exanpl e,
B-tol uenegsglfogyl or met hane sul Hﬁ%wand P is any
protecting group for an am|ogdeh@sfentf Or exanple,
benzyl or t-butyloxy carbopyl 25 groups. The reaction
bet ween a conpound obgFornyla Ig and a conpound of

Formul a VI o -
N, \

1 ﬁ—
R, O N—P
H
Formula VII

Deprotection

o
=
|'I;I((

Rl C— O

Formula VIII (Formula I, Z=0)

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

Formula IT with a compound of Formula VI, wherein

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

v

alkoxy or halogen; i

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

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

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

(Iliazabicyclo[S.4.O]u11decan—7-ene (DBU) or 1,4-diazabicyclo[2.2.2]octane (DABCO),ina
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can take place in the presence of a condensing agent

(for exanple, 1,8- diazabicyclo[5.4.0]undecan-7-ene
wQ@ DBTa3990 1, 4-di azabi cycl o[ 2. 2. 2] oct ane ( DABEBCO/[B2064/@0008

7 WD 2004/ 089900 PCT/ 1 B2004/ 000008 sol vent (such as

ene, toluene or xylene, at tenperatures ranging

Sogrglgtﬁf%cgl@ﬁﬁ)eﬁz%’ tebtsie or 3yl at teapgiaiuresrapgingeiatne dbout 0 to about
146T)PRwieE Phrokidit ' V?]Te ofection in the

pr ésence ;gé a _deprogltpg‘él{1 ?ﬁgﬁ%%% %&Cﬁgg@ﬁpr@’tecuon in the
presendead puleprotectiag et &fod ekyraslogRMadiim MIBRBsAM S J%Id?@geﬁ or
am?db%l algaditum on c&r bon) in an organic solvent (for

exanp grna@ TR RAB B orbearhery in an prgapigppevantifesexample,

mettangl ;gtHaneMathatHerakd: hves, an . o . .
unpr ot ect ed Cao sund S%Paﬁg}r}%ﬁoéé%qt%lt%a?wg SQHo\gives an
unpreteeted cogpand mulacVBAses, condensi ng .agents,

protecting groups, deprotecting agents, 'solvents,
cat &l ths ebovet sehpree, athere specificthasé, BoreRkih e ASshts, 'E&oti:&in'g%roups
de kggte tunder Stt oog that ot her bases, condensing agents, ’
POT T et 1Y gt ooUES: Cofalypist tlemprialiresy etet ate mntionbd;éiit $o be
undeated iR - r . t o those skilled
e oot ARE: Bidhing Edits, Bk dedutg e espoune agonts,
soleatfp edtalyysis ctcmpdratiues bicoknovay totosdikilsddas 1acsordy 'Bg ubdy.

b i ds. Suitable salts of th
Sin B8 8 ko Bfon st Feoongia s s Rocor g (ot esired

esen
needgol ubi | i ze the conpound in aqueous nedi um f or
bi ol ogi cal evaluations, as well as to be 15

comatablel s8livb ' f.ormul ations._and al so }
to aidi n ttheltt%ieggi\%lgsi x?&faabs?ﬁfr?s%ﬁtgp%t}{]ﬁée g%%‘ﬁﬁﬁ&@.fe prepared so as

to selehikigp & ompovod isaduesus mediushefop bRl SR e PA LA RInk Yas well as tobe
rgani c acid salts (for

- I | t h .
con@%@@%}i@ﬁq ‘Ea)l,’%?% gﬁﬁa%%' %1%?%59"8? 8 : #s9 B.%qidg'@t}pﬁm@,ailabiﬁty of the
compbtudat @Xaﬁl@lesW@ﬁ&h@l’c@)nclﬂe%%ﬁacgﬂéﬁaﬁg%%g%%% salts such as

. exan‘pl,g, acetate, tartarate, citrat
Inorgame agd salty (@oroixaswie, plidmehleride dydmbhanids dudtaratfdate and

P e R SHRES Ryl DA ot i, Reraipmelone,

S substituents,
tolowiekalphoretoandaktibhestphshate)s afher 5ot %{Hﬂlgg ’aresj_ﬁlﬁlwéﬁ in the
Fomglgt ?sg,l m. catl cium magnesium and the™like). ese

pla ﬁ;ﬁv itugp sptihgb g}aé(@ewesggtrm@l@gfqr@[cﬂmn@ﬂaﬁne stiglRalémetal
salt tfb ' & 0 g ' n_egqui val en mount_ of
(e, S50 ORI oo SR, D P12 s
be prepsgd by vapeus fechiiquescorhas trelstingl tBe SOAPSuLNISK A an?-équivalent

la. 5 . .
amo atg"% g%ggag% &L VEFES, aridethase g g suitsblarpivent- phenyl - 2- hyd

roxy-.2-( N-met hyl henyl acet am de (Conpound No. 1);
N?%/xpgl}lg]gcaqmpou}/xdg are%how% here: (Comp )

6(x) - 3- azabi cycl o[ 3. 1. 0] hex- 6-yl - net hyl ] - 2- pheny!| 2 hy
N—[(I(Héo@ﬁa/p gﬁ%-gl\iﬁgm%ﬂ??s.1.@H{S{‘Aély‘"i‘-"meettﬁm-i‘?p}fe%lt-fi? S 3 (N-methy)
phenylacetamide (Compound No. 1);

N-[(1o, Sa., 6ar)-3-azabicyclo[3.1 .O]hex-6-yl-methyl] -2-phenyl-2-hydroxy-2-(N-methyl)
phenylacetamide tartarate salt (Compound No. 2);

(2R, 28)-N-[(1a., 5c, 6a)-3-azabicyclo[3.1.0]hex-6-y1—methy1]-2—isopropy1—2—hydroxy—2-
phenylacetamide (Compound No. 3);
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(2R, 2S)-N-[(la, b5a,
6a) - 3-azabi cycl o[ 3. 1. 0] hex-6-yl -net hyl ] - 2-i sopr opyl - 2-
whyanosye®- 30 phenyl acet am de (Conmpound No. 3pCT/82042/000008
2004/089900 PCT/ 1 B2004/ 000008 (2R, 2S)-N-[(la, b5a,
- 3-azabi cycl o[ 3. 1. 0] hex-6-yl -net hyl ] - 2-i sopropyl -
(ZRy Y12, SphenyB-acahiaylald. 1t0]beo6iyl-ardtise]- -2dbdpropyl- 2-hydroxy—2-

phé'%i@%é?g%gbyef:@f’@&‘is% @@muﬁl\ﬁeﬁayl] 2-(3-pentyl)-2

- hydr oxy- 2- phenyl acetam de (Conpound No. 5); 5 (2R
(212338){1@[@06 5a, 6oc) 3- azabl%ﬁchoé 6O]h?x ?Té/t It'ﬁ/ ﬂTyl]ZZ B aente@r?t g}ydroxy-z-

6a) - 3- azablcyc o[
rhenygagtanige CCompamd e s)j ¢ aci d ester (Conpound No.
(2R) - N-[(l a, ba,

N o L e LS VNPT LT VR

hén lac@ﬁ&ta&‘l'eﬁ@ll C§b }iﬁlﬂd :
P 68?5 3- azabi cyc m ]I\Lex 6-yl -nmet hyl ] -2-cycl opentyl -
hydr oxy- 2- 10 (N-met hyl ) phenyl acet am de

(ZR‘*)YNT[@(QMWJE pak3sabhicydo3podihek-Bloyl-ndthyl{-2Ryc RBkntly(-b uydroxy-2-

mé%‘ith%l? BhapiasseriteCornad M- Jk- met hyl | - 2- met hyl - 2- hyd
roxy-2- phenylacetic acid ester (Conpound No. 9); (2R
(21?@1 [gl(o! (3 6(5}33 azablcyclo 3 1 O hex 6-y1—me 1]-]2-050103 tyl 2—hp/dr£xy-2-

aza i cycl of
(Nmfdhsd)(yh@ylapbtenyd@l@drodﬂc&niedab$Cennp6ﬁmm0 )¢l No 10)
15 (2R, 2S)-[(la, 5a,

B SR as PO Fafiicaelalhd Ui al P st Nslons 2-
phell%l)acetiozd%ad g@r(lﬁ‘bh{ ofind X@ )2
6a) - azabl cycl o[ 3. 1. 0] he 6-yl - net hyl ] - 2- net hyl - 2- hyd
henyl acet am de (Conpound No. 12);

(2R Zﬁ; [(plpc g Ho)5hazabicyclo[3.1.0]hex-6-yl-methyl]-2- -isopropyl-2 -hydroxy—Z-

- 6- vyl thyl]-2- | -
Pher?‘@ F%%(c aZ(%Pﬁ%rC(%[[W@Pﬂ@M; enzl aggt a?/n' Lle (ICESTS:)SE:?JIL No.
13); (2R 29)-[(la, b5a,

2R6aY)-Riazsh ! ' L
( R6 S) i gz Iy@??xgiagmé,ﬁ%#;?gc%? |yéc llalgll@%&gsjt §2p§@lﬁ%61§)r?rd&& Z-
phe acefw)wd(@f:@r (@syrlpnuxpc( Na, 1133, l

6a) - 3- azabi cycl o[ 3. 1. O] hex- 6-yl -net hyl ] -2- (p-fl uorophe

(2Rzg§9-§- a >§;%{ mf(sr gB oA A 481 R S ethot-2 Fodioxy-2-

pheﬁ@lhce&aramaiqcsmgbmwm fﬂ)hex 6-yl - met hyl ] - 2- (p- net hyl phe
nyl)-2- hydroxy- 2- pheny1 acet am de (Compound No. 16); 9

WD 2004/ 089900 PCT/ | B2004/ 000008

(2R)-N-[(1a., 50, 60)-3-azabicyclo[3.1.0]hex-6- -yl-methyl]-2-isopropyl- 2—hydroxy~2 -(N-

methyl) phenylacetamide (Compound No. 13); \

(2R, 2S)-[(1a, 5a., 6oc)—3—azabicyclo[3.1.0]hex-6-y1—methy1]-2—(m—methy1phenyl)-2-
hydroxy-2-phenylacetic acid ester (Compound No. 14);

(2R, 2S)-N-[(1a, 5ai, 606)-3-azabicyclo[3.1.O]hex—6-y1—methyl]-2—(p-ﬂuoropheny1)-2-
hydroxy-2-phenylacetamide (Compound No. 15);

(2R, 2S)-N-[(1e, S, 6oc)-3-azabicyclo[3.1.0]hex-6-yl—methy1]-2—(p-methy1phenyl)-2-
hydroxy-2-phenylacetamide (Compound No. 16);



(2R -N-[(la, b5a,

6a) - 3-azabi cycl o[ 3. 1. 0] hex- 6- vyl

-met hyl ] -2-(p-fl uorophe

WO ooy dr oxy- 2- (N-net hyl) phenyl acet am de PCOIROW®0008

No. 17): (2R)- I\I-[(Ia

B EEEERI
2 qema piabieab ol £y

2 -C6HS C6H5 N- CH3

5a,

- 6-yl -

nmet hyl ] - 2- (p- met hyl phe
h9]h)3x1§l‘ﬁéﬁy¢tbﬂét2amﬂmr0§lmmpbmﬂﬂydmxy-

1 NH R OH

C6H5 - C6H5 N- CH3
(tartarate salt 3 -C6H5 |sopropyl

CRN-[(2R, SOQSM—& azﬁﬁbﬁcleOIp(O]Q@;yh etﬁ

by o 3R e Betsmelpestpii

Cycl opentyl - N CH3

SRttty

y“pmpmnmﬁo ®R 2S) 8 -C6H5

(Hd salt) (2R 2S) 9 -C6H5 -CH3 O
(2R, 2S) 10 -C6H5 Isopropyﬁra&el

H
OH "-_\
R, Ic,:——z—CHZm < N—H
R, O _.-_/
A
Formula I
Compound No. Ry R, V4
1 -CgHs -CgH; N-CH;
2 -Cg¢H; -CsHs N-CH;
(tartarate salt)
3 -CeHs Isopropyl NH-
(2R, 2S) PRy
4 -CgHs Isopropyl NH-
(HCI salt) PR T
(2R, 2S)
5 -CgHs 3-pentyl -
(2R, 2S) peny A
6 -CeHss Cyclopentyl O
(2R, 28) i }fl
7 -CgHs Cyclopentyl -N-C
(2R, 28) P -
8 -CeH;s Cyclopentyl -N-CH
(HCI salt) P 3
(2R, 25)
9 -CsHjs -CH. 6]
(2R, 25) 3 i
10 -C¢Hs Isopropyl O
(2R, 25) PPy
11 -CgH; 3-pentyl O
(2R, 25) peny
12 -CgH; -CH. NH-
(2R, 25) 3
13 -C¢Hs Isopropyl -N-C
OR) Propy. Hs
14 -CsHs m-CH;-CgH, 0]
(2R, 28) et
15 -CeHs -F-CsH NH-
(2R, 28) b .

10
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(2R, 2S) 11 -C6H5 3-pentyl 0 (2R 2S) 12 -C6H5 -CH3

NH (2R, 2S) 13 -C6H5 Isopropyl -NCH3 (2R) 14 - C6H5
WOR@4sWeHA 0 (2R 2S) 15 -C6H5 p- F- C6H4 NH PQRIB28E)000008

10 WD 2004/ 089900 PCT/ |1 B2004/ 000008 16 - C6H5

p- CH3-C6H4 NH (2R, 2S) 17 -C6H5 p-F-C6H4 -N-CH3 (2R

18 {C6HS pi&H3- CoHA -CeIGH3 | ( 3RCHBaS@lyse pf tNwglr

val yabl e(a)agyacol jpgi cal pi operti es t he corrpounds

des¢ribed jperern |maypggradiin Phto a ag¥gg flor
treat ment ﬁ@plly, or by a Jare tera rout

v\ on |r\r

phalllubBUL at—conpos ofrs—aesetd hetetn € .
produced % adm ni stg‘?%d | n Q%%@um ts, eq]gh unit
conttaini I un nf at |l east ohe conpound
descri bed herein and/or at |east one physiologically

acceptabl e addition salt thereof. The dosage may be
varied over ext lé wi de Ilmts as the ‘conpounds are

of f LR LT oRR pesegical arfwertaﬂSa@W@mpomc@éle@mbed
helteﬁi(inﬁybé! adh st SRR AR nIAPRor B 2R aﬁ?r rE:FE@r Mhfte.

m cr ool ar concentration, which is t
Théﬁ)hmacv@cahmnpmém@e slag:etbn@yelbm o213} herpccpchmsé dndisdmlmstered in

dogagg u‘g% ea Eén?lt <t:oh adﬁnﬁl)é gnygglgrq?rgog]gt %)lgq,tz%a% gtgencb ound described
heﬂ%ﬁﬂﬁi&(ﬁﬁt aiack drefphilybialopibafl§ abdepiable RIAAMN QRASteof. The dosage
di astereoners, N Oxides, pol ynorphs, solvates and

maythgrivhed oY e Salpyelytide birilsl as tamtanapouads olg|eiffegigve at low dosage
t

AR EF R, SR sty beiow

miobnfedarruh@ntraien, Iﬁh&bﬁlthérﬁlieutleﬂ@fﬁﬂ’d@ﬁ% Sind the dosage may be

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

The compounds described herein can be produced and formulated as their
enantiomers, diastereomers, N-Oxides, polymorphs, solvates and pharmacq@@cally
acceptable salts, as well as metabolites having the same type of activity. Pharmaceutical
compositions comprising the molecules of Formula I or metabolites, enantiomers,
diastereomers, N-oxides, polymorphs, solvates or pharmalceutically acceptable salts

thereof, in combination with pharmaceutically acceptable|carrier and optionally included

excipient can also be produced.

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

invention.
Examples

Various solvents, such as acetone, methanol, pyridine, ether, tetrahydrofuran,
hexanes, and dichloromethane, were dried using various drying reagents according to
procedures described in the literature. IR spectra were recorded as nujol mulls or a thin
neat film on a Perkin Elmer Paragon instrument, Nuclear Magnetic Resonance (NIMR)
were recorded on a Varian XI.-300 MHz instrument using tetramethylsilane as an internal

standard.

11
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15 di astereoners, N oxides, polynorphs, solvates or

phar maceutically acceptable salts thereof, in
w@ oovbiosedé on Wit h pharmaceutical |y accept abl e! PCHIB20&1/000008

and optionally included excipient can also be

produced. The exanples nentioned bel ow denonstrate
Exgapte G| szmrahm OftN floc Sdubes 3-aasbivwdld[3. Ja8hep 66l fnhdthyl]-2-

ul ar conpounds. The_exanpl es are

henylasetamide)(ompayndsNg. Ha

|nvent|on and should not be constrained to limt the
St%ib%p%ﬂkshesew methane sulfonic aeidi Johenzykarazhbisy clvbk: 1.0]lex-6-y1-

such as acetone, nethanol, pyridine, ether,

drofuran hexanes, and di chl oronet hane, were

SE 'o?g P SRl P e ol eh Whes 811 faclgach (piepared
foliR¥ifg KpRew, deds amony(s g, 7yld Iﬁm%ie)?n Hﬁkﬂrmﬁ%gnef dtlopron a

Perkin El mer Paragon | nst rumnmen Nuc netic
mqq@g@nm((éo 6NMR)76 Sven®le)end mla&ahhmrsu@hbﬂyhchforbdb{&m 2 mmole)

nt u3| tetramet hyl si| ane as an i nternal
wal P TE b 0 68 S b APbier oG 00 STk fgnemicht.
It was qﬂ%ﬁ&ﬁﬁ%@ila@&ﬁ@ﬁ Nt Eithﬁte'?laaqlu@@)s s%df%ﬁ?ﬁ’i'c&%?hﬁé §olﬁt1?13 and organic

0] hex- 6- vl yl - hydr oxy- 2
layphwas/sopeategip ﬁéfe(S@prOlSPﬁGl'lNG praductt Blps svas Spsliddesitls wafer, brme

an %ﬁé’&rﬁ@ z&{n c@lgknoilgp}?teoﬁet}?e gv3peratgd fogiye eyl praguct. The

cruﬂfe) pmdﬂoﬂ wis prtifietl by column chromatography using silica gel with hexane- \
é@S azabi cycl o[ 3. 1. 0] hex- 6-yl ) net hanol '
trig Ityrlaéﬁ &¢P- Ly a5  alusg f;@glss‘f Fheé?qulreﬂq%duci aomgle yelloy cleasligid @ )
g,g@%)} e) in dichloronethane at 0OC triethylanm ne (10.6
m.,” 76. 8 mmol e) and net hane sul phonyl chloride (4 ni,

s R B azryg%zwm%@ S ke

bi ¢ 5%%%%% ggm{]ﬁ%s@#@@%ﬁ Ern iR | Olhex6-41-

meth§pastat ed to give sol ution of crude product. This was
washed with water, brine and dried over anhydrous
sodifpmeSyl t 0. .
SOU{ M USRIALR A EE CUFATTEL Bl MR mtytamine

Solldhmdﬂﬁlmigwap hddeds Thg steel bonab yas tlghtéllibpfﬁmaﬂﬁmed t0.85-90°C for

tri ehhyl am ne (99 1) as eluant to give the required

abopf bibiedr- AW igaslsfedavaviormeabient demperetareandgherBpy3°Q Bud was

0136? & E% ! y@ﬁ?{ ure Yo Ct%%fferrgd io 6fchuéa)<(i b@t ﬁn frlraé;{ ﬁwl )c,olvent was

evapmiate;dl dnﬂntedawuﬂi@vaaersdlﬂultel }@ﬂr&hldﬁbt d@ﬂﬂﬁldsd;k'ufa@t@ﬂ SvithCdtelyl acetate.
e1 | - 3- azablggmléa ] hex- 6- vyl

Orgamc Was separate 1scarded The aqueous layer was basified with 10%

aqueous sodium hydroxide solution to pH 12-13. It was extracted with dichlorémethane
and dried over anhydrous sodium sulphate. The filtered dichloromethane layer was
evaporated to give the required compound as yellow liquid (1.8 g, 98%).

Step ¢: Synthesis of N-[(1a., 5a, 60t)-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
phenyl-2-hydroxy-2-(N-methyl) phenylacetamide

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

12
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methyl ester (2.4 g, 8.5 mml) in nethanol (20 m) in

a steel bonb, aqueous 40% net hyl am ne solution (25
workgo4ineo@dded. The steel bonmb was tightened aPdT/We0om@0008

to -85-90C for 20 about 15 hour. It was cooled down to

an anmbi ent tenperature and then to -78C and was

hy@R&n®enttiriazble( 102xd, 8138 mas)iwas slédd £d thomixthmgh stirred for
bottom fl ask_and. sol vent was _evaporated, diluted with

aboift4Srming 1o it {3 imaetiriaminonzonyd)-3-cindcashqdimide hydipeioride (1.6 g,

t t ' t and:
5 S oD AP AR and Bl BUCEr MR FRAR 6 i ARbjcys semperature
and qtireedifor oelinight. i dras juekechsd bytatidition of platet 2nd Sompdundasas

d with di | oronet hane 25 and dried over

extgi);%r %ﬁ@% et ChEaee laypeweg sepaaisd and washed with water, brine
' e i

5 TRLIBTE L ANEE R 9081 kg cmore

to give Syuteheedist. dtheNrjdelpodush was purified by silica gel column

e RSN bR AR e RS Stbal R B bideauined
pr&ﬁdcfiasswléﬂrie@@st@ky:@&mm EC3@gjd (1.9 g, 8.33 mol,

commercially available) and °30

)

b =3 ' I - t '
StpapSAa 4 PSIPEAS) 8P e P R LA B o-
hyd€oxyhR(NtiythgD) pkeayiad&amid8 M, 16.6 nmol) and 1 12 WO ~

2004/ 089900 PCT/1B2004/ 000008 hydroxy benzotriazol e

(1. 1% Qsol&io%%ﬂmlh, Y& 6o )slg e y 1A h b BBy dTh st U6 BeXSyl-methyl]-2-

stirred for about 45 mn. To it - R
pheny(2-ljdrexshNrnetbph opgiyladtamity (o3, Bodfinimplékin methanol (20 mL),

hyd l.orid . 6.0, 8.33 dd dt -
caiffil Bibims o8 B Ryovibeh e P AR R Py ERgaiion e fxed
withfillld hydi Sn fballowwes Akehéver it THE Sir HEREARMEEIAnA ?dfge'tl &¥lth
of water and conmpound was 5 extracted with et,%%
epdalyst was

hydrogemtlbwassirasiigaphaut b aputs ahan ambjsat termgraaws. Weg
BRSO BB R 0RO e
reqein@p praduetias dobowglevestivky diquidr(0®sas, 93%He crude product

was purified by silica gel colum chromatography

usi MhehexPoenEimitedeahatifg pdind of 12.2-73)7 s Iekatadbpdefal data
roduct as col ourless sticky solid

give the required
shQe T MG Sore. o FNMRospvetralsiate vl [CDE)558.42-8.29 (i,

- 35 azahi ¢ hex= 6-yl.~met = 2- | -2
OR35S R, 3SHern et oo G B s 58 n. 280,
1.90f (o, [1H) aThd@ass spectrum showed peaks at m/e of: 337 (M+1).

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

phenyl - 2- hydr oxy- 2- (N- et hyl ) phenyl acet am de (1. 3g,

3.05muol e) in nethanol (20 nlL), catalyst palladiumon
) da 3- dr ogenat i

To a solution of N-[(1a, 5a., 6at)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2-
hydroxy-2-(N-methyl) phenylacetamide (0.933, 2.77mmole, prepared in Example 1, step
d)) in ethanol (25 mL), L(+) tartaric acid (416 mg, 2.77mmole) was added and the
solution was stirred for 1 hour at room temperature. A white precipitate appeared. It was

heated to 50-55 °C for 30 minutes and solvent was evaporated to half amount. Dry ether

13
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hydrogen. It was stirred for about 5 hours at an

anbi ent tenperature. The catalyst was filtered off
wo@@a/08wbo t e and washed wi th nethanol . Filter aP€r/#904/000008

evaporated to give the required product as colourless

sticky liquid (0.95 g, 93% . The conpound exhibited a

wanelldddng ifpeidrwhitef prédpidatd Frad fierel Rff @idedlashpe Gﬁtﬂ%ﬂ?ﬁ?bﬂether The
at a

20 showe 9 cm1. 1HNWMR spectral
%WBW%HOWW&W&@M 6%. (m  10H), 4 52 (s, 2H),

4.17 (s, 2H), 3.94-4.00 (m 3H), 3.58-3.64 (in, 4H),

2. 45hg cogppind @@bl’fedﬁ-n@@lﬁl(lgm01mt—t)f10ﬂhb03r&§ss spect rum

showed peaks at nfe of: 337 (M+l). Exanple 2:

Pr e Sama4riyg theofolldvinglcoapobads were prepared following the procedure

6a) - 3- azabi | o[ 3. 1. 0] hex- 6-yl -net hyl ] -2- 25
desﬁﬂéﬁi}naéxanﬂgéfr oxy- 2- (N- met hyl ) phenyl acet ani i de

tartarate salt (Caonpou No. 2) To a solution of

60)-3- azab1cvclo[3 1 O]hex- 6 Vl methyl]-2-isopropyl- 2—hvdroxv-2 (N-

meﬁﬂ)l.) &e%ﬁ@étﬂ% U3 ibo M RS: - net hyl ] - 2- phenyl -

yaroxy=2-{ et Tyt et am de (0.933,

et h if% %Cﬁﬂeﬁ?ﬁ%%y)ea ﬁégﬂp ig 13917 as he ; slierc]:tral data showed

(D{@)78"ﬂ122.~ﬂ )5 \Yassafded_ and h hem), 90w k9 pn)'ﬂg)l,ﬁggft%f 66 (6:873m),

hour at” roomténperature. A white preci
1. Qéplp%(’m,cB.H)L .80 80, HdBt Eble nasHPebiut showedBPeals atimésof: 303
(M%gﬁi sol vent was evaporated to half anount. Dry ether

WO 2004/ 089900 PCT/ | B2004/ 000008 was added to it

and white precipitate was filtered off and washed with - j
%Mlé&_gﬁhé@w@whﬁﬁ—éﬂlmthnm—%[ncﬂu@mn&lﬁmdbfz-hvdroxv-
9. % ac-QEE?ni(c‘l g X bH ed a nelting point of -

#@Mw#ng conpounds were

0 AL b0 R INE S o SIS 5 o,

3.08l200 ?m RS QQOQP% ('ng a1 0%y . 3?3»' 31—?’3@) R8l0.98 (m % , 6H). The mass
phenyl acet’am de ngound No. frare ect ra

spegtita shpwo gegkpaigye 46303 QMd:Iﬁ)l. 1H AAR spectral data
showed (D20):* 6 7.25-7.45 (m 5H), 3.45-3.51 (m 1H),

(2R2-180¢ 12, 88, 6m)-3-Gkhhicykld)3-1 101BE-6-3-SnetiBi-2-(p-HibtHylgHen} )38

b m 3 0. 81 0. QE(m 6H). The rrc?ss ?ectrum showed

6a) 3-azabic cl 0[31 0] hex 6- 1~t hyl 2(
fl udﬁNbfﬂb ciralxiaka/showsed (DMSQ)\ISWHGWB)S (mhéH)'Maiﬁé@aZiﬁl)jé 54-

348 BI04 (e %9152% L S“‘ié‘;% 035 60

140136 2
C )-3-ggabi (m.

(N- EHG‘?h\Fﬁ pheﬁgﬁcé‘c%@e ( Copound No. 7 B

Example 3: (2R)-N-[(1a, 5, 6a)-3-azabicyclo[3.1.0Thex-6-vl-methyl]-2-cyclopentyl-2-
hydroxy-2-(N-methyl) phenylacetamide hydrochloride salt (Compound No. 8)

To a solution of (2R)-N-[(1ci, 501, 60r)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
cyclopentyl-2-hydroxy-2-(N-methyl) phenylacetamide in dichloromethane (14.0 mL),
etahnolic hydrochloride (3.5 N, 2.1 mL) was added at 0-5 °C and stirred for about 30

minutes at 20-25 °C. The solvent was removed under reduced pressure and the residue was
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(2R -N-F(lI a, b5a,

6a) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl -net hyl ] - 2- (p- et hyl phe
wogdxAoo0hydr ox -2- -met hyl phenyl acet am de ( CopgDUB2A04/000008

No. 18) 'HNMR spectral data showed (DVMSO: 6 7.46-7.33

(m 5H), 4.59 (s, 2H), 3.54- 20 3.46 (m 10H),

tritfratdd Wit a-Kaxansdid)get 4 salt. The %olﬁcm;o Shined 313); fiNeife(lland whghed W1th
6a) - 3- azabi cycl of 3. 1. A hex- 6-yl - net hyl

- heygpespd hiripd ubderyiaeigy toget the rﬂmdmrpéuc;ﬁﬂe ilazeeédah de

(Conpound No. 7) Exanple 3: (2R -N-[(la, 5a,

6a) - 3-azabi cycl o[ 3. 1. A hex-6-yl -net hyl | - 2-cycl opentyl -

2- 25 hydroxy-2-(N-nethyl) phenyl acetam de

hyd Tofired spaberabduts sHoSaayDaM): N617.8)eml'o 'ENSOR wpéotml ddta showed

<Dga) @74%5@%% 5D 33425} Helr. 6 3 %13@9 (o, 2H), 2.90 (5, 3H), 1.80 (m,

e ARSI RN P T80 P L T RS A R hOvec

pedld. %nbdeoﬂ 32ogMH+Hyas added at 0-5 C and stirred for
about 30 mnutes at 20-25 C. The sol vent was renoved

under reduced pressure and the residue was 14 WO
2004/ 089900 PCT/ 1 B2004/ 000008 triturated with

2- IV@ﬂUﬂWZ-hvdrekV—Qhﬁleﬂvla@ﬂhImﬂedOGmDDumcENO ]3)v| el d.

Infrared spectral data showed (DCM: 1617.6 cml. ' HNMR

Stgpﬁcﬂi)‘lﬁhesiﬁbﬁ@mwm ~a2aiBA M [3.1. (ﬂhzx-ﬁ%rlin&ﬁ I)rnmlﬁé 1),
42-3.50 (m 4H), 3.22-3.29 (m 2H) Z i

1.8 Q‘hﬂmomﬂdﬂhd v@as @%tﬂes@&d(tﬁllo@i’ﬁ)g ,thelpr%gedllr@ aesfcﬂbed?iﬂ)EP 041 3

1.10 (in, he” mass spectrum showed peaks at me
456f 329 (MH—I) Exan'pl e 4: Preparation of (2R
2S)-N-[(la, 5a, 6a)-3-azabicyclo013. 1. 0] hex- 6-
Stélp beSymthkdis oflN-[2ol, Sop Bapylbeﬂzilyﬁ-amhk)&lﬂh dvgjhec-6tydmethyl]-2-
nmpound No. 3) Step a: Synthesis of
180@305@&911@1%%5#1%&4%{ iflen] hex- 6-yl -methyl) ami-ne
Thi s conmpound was _synt hesj zed fol | owi ng the procedure
desdid dedd selutm g2 Bopropsl-2-Sydypxpy-2- s}qwlﬁégmes&s‘#pared following J.

A AP S 1O 5338 NS 97, s 000 PSRN & 5 Fgmol)
andl > perpY-B-azatiydsioByl- @ha:hermlrmleﬁ)mmﬁel(ﬁepae@ ﬂilmwmg the

S g ASOLEE 0 F-Ehtr ARG e com
0°(r3},r6rlgf}slé’tﬂg]ﬁrg?rpﬁ1§m (FREM 16.6%0001) GRA 483 oxl bez@riafidd .12 g, 8.33

mrﬁ&) ez ydded-and dle maiktire fWas Stidddex abotl45meinhylio) ia I’Iri(le
(prepared fol| ow ntlzj the pr.ocedure described in

diethglanrnonrapyd)-¢rethy’ ezlsb%%}lsle hyfraciends ot g et Oibwas added

o P BB el 5 B

overnight. It was quenched by addition of water and compound was extracted with ethyl
acetate. The organic layer was separated and washed with water, brine and dried over
anhydrous sodium sulphate. The organic layer was filtered and evaporated to give crude
product. The crude product was purified by silica gel column chromatography using

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

Step c: Synthesis of (ZR, 25)-N-[(1a., 5@, 601)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
isopropyl-2-hydroxy-2-phenylacetamide
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mol ) were added and the m xture was stirred for about
45 mn. To it 1-(3

waloveiosdgb@m nopr opyl ) - 3- et hyl car bodi i m de hydr BCTIB2004480008
(1.6 g, 8.33 Mol ) .was added and the m xture was
gradual ly warnmed to an anbi ent tenperature and stirred
f or Toowsrmighst N-{lonss, @nobembmzligyazaﬁdydlbpm oﬁlemtﬁrmethyl] 2-
and corrpound was extracted with ethyl 25 acetate.

isopFQpaiZcyidagre2-Rhaydusstaraded - fgaéovﬁa@n@d) ini dryi nveshhamo] (25 0 mL),
S‘w?élﬁ%hlﬁﬂ ngﬁfbg%@f %F,l(éé%'w q;%g @ eg g?xg% Efgear% %Q%n ax%ydrous

gani ¢ layer er'ed
anmiiardem formade (0.8 g T3S mudde)oradiddbd Wader Biirine 2d the/reaction

Silica ge] |.upm_ chr omat ogr aphy usi ng = hexane- et hyl
MiZREE ‘aftaér@(fhwfi&orilﬁlfég g i nifaggn atmaspheresrdedio oR
r%lgrzjmt%:‘% izﬂgglh% ge%cu?n let%‘]er%axsxﬁl }re):/ throutgﬁ aﬁed é’f h;;){iélo The hyflo bed
was yophabyith mdtiyamab Pmph etiyll acestaifR Te mL)EndWater (25.0 mL). The

4/ 089900 P 004/ 000008 To a so].ution of N-[
FIGERIE 135 Consgmizl Usten Jasney Ihe Feschiey 4 LR it By 9 B of the

sy ey it e e Gyl iy e

(2xc5ribbh al(thhE efily] aqctBdayet Wasaashad erth Wﬁtdﬁindfﬂrir[e@hﬂlon Dried
The dr m f or mat 12. 38 mml e)
%’rﬂaﬁ@@% %F“@‘W@P ﬁ"%“r’?&“ﬁtﬁg te élé(aﬂim‘owlescqm&uafle
was refluxed for half an hour under njtroge
at mdafEHEd specesiiashoyeAdBMY: dhpbpai u HENMHiShetal data showed.

(CORES,S PRSI S ol S8 S E I 1075 H 1M 2B, 270-

2. %I(hylSH@cElZ@llel((ﬂﬁ 280,.00 end=eEE SH) 8520. mﬁn 4HDE The mass
e

filterate was concentrated under vaccum resi due

spegirgyshoyied ettt YR PE 283N of the resulting
solution was adjusted to (pH 14) with 1N NaOH.
Extracted with ethyl acetate 10 (2x50 inL) and the
ethyl acetate | ayer was washed with water and brine
Exgmblet3: oPrepddnii@dof (@ReRS)aNHVHI,(ﬁms 69co)dpazab1swlalma1 elherd-yl-
[ ) N nf rar ed

dat a showed (CDCS) ' 62 (m.2H), 7. 24-7.37
(m Teigsolwioppf(@R or_Qﬁ) I\B[(@@, ,1®c)(3rfngbHaycloZ3 ‘I’@-]hﬁx -&ybhethyl]-

2-iffBrop 2 isils (114 Bo Qhomiie) i disklatcpasthane (140

mIdf etﬁﬁlﬁ)mfhydl?o%ﬁloh% @3 5N, Bxenpl . 35mm5’Ie§ 27219 @Hdé?lr‘at@fS Q@ Bad stirred
2S)-N-[(1la, 5cc, ;lghen yl acet am de hydr ochl ori d

forghpyt Wr@ﬂ 2&185 °G) Thereplyens wiag remevedfundarednced pressure and

theé@? {Vgé : C%glv&gflén-i}e&nﬁ é& g%t ﬁol "tl‘lﬁe ﬁhd d)btalned was filtered
an&waﬁ&dmﬂy]hexﬁn@yrdi dried- @dafmuhmotetgamhe dried pbd@ict ifk- Bl (1.5g)
ymmml e) in dichloronmethane (14.0

The compound exhibited a melting point of 70 °C (softening start). Infrared
spectral data showed (DCM): 1641.1 cm™. '"HNMR spectral data showed (CDCls): 6 7.63-
7.65 (m, 2H), 7.40-7.47 (m, 3H), 3.30-3.37 (m, 4H), 3.14-3.16 (m, 2H), 2.90-2.93 (m, 1H),
1.74 (s, 2H), 1.21-1.23 (m, 1H), 1.00-1.01 (m, 3H), 0.81-0.83 (m, 3H).

Similarly, the following compounds were prepared following the procedure

described in Example 4.
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- vhmwﬂamﬂannd@

m.), etahnolic hydrochloride (3.5 N 2.1 nL, 7.3
mol e) was added at 0-5 C and stirred for about 30
worReog®oat 20- 25 C. The sol vent was renoved updEIB2004/000008
reduced pressure and the residue was triturated with
n- hexane to get a solid. The solid so obtained was
(2Rj 1)aqed o, 3ndeNRSAemhincidI3 h@1%@6@!1@16@W1?Q-(3U%@1%7D-2—hvdroxv—2-
vacuumto ?et the dried product in 95A (1
ComparmddNehi bi ted a nel ting p0| nt of 70 C
(softenl ng st art) Infrared spectral data showed
( DCWfrart6 gpgcmabdatalshommwamp d66 Al cant AHBIMRepectral data showed

(B ’7@% o &@Pﬁégi%ﬁ o JERy 6585, 13000553088 o TED, 235
(g 280, 1905380 s 1807505 4% s Rltaf Thehbs ool fhaks at e

of:c&iﬂrfb/ﬂﬂds were prepared follow ng the pr acedur e
described in Exanple 4. 16 WO 2004/ 089900

(215’(2@)@2@@45&0%%4%1@@1 -Othek 6 31-Bithyl]-2-methyl-2-hydroxy-2-
6a) - 3-azabi cycl 013. 1. O hex-6- TT~ylT-2-(3-pent

L@;@M@;ﬁdef@momﬂé}hﬂ_&et am de (Conpound No. 5)
Infrared spectral data showed (DCM : 1651 7 cm 1. 1HNN
spedufrakd deectrabdubangtwef CDCI\B): :1655.3 chil - THEME spechd data showed

(B &1 37 B HD0628 6t (im0 6019 LED: AP0 i D, 2.0

2.931% m@@?ligrsc@ﬁw 50! mpgﬁﬂ% -0"B08m, ?tn). BmidMeddctrum,

la; 5a
sh@&V@:{@:aks@qmémfGZ@M(MﬁDhyl] 2-nmeth | 2-h_ydroxy- 2- i
phenyl acet am de (Compound No. 12) Infrared spectral
(2RI 1$NQ 0L o G- azab@@@l@B Q'mhex—meﬂﬁ@“@-'(@]ﬂuﬁﬁbﬁenvl) 2- -~
showed 10 (CDCl3): S 7.54-7.56 (m 211), 7.28-7
hvdmvfi’#nhenmlavﬁamtdecmorr@)_'u&ﬁgﬂl_ﬁ 20 (m 2H), 2. 80- 2 93

(m 4H), 1.79 (s, 3H), 1.22-1.32 (m 2H), 0.76-0.80
(m "HNMR Ehestmbdsa st (@DCls)h 6\iets-Poaks, 9H), 670 (ofs, 1H), 3.26-

2S
3 0 SR A0 B 4. Oe20dR, BEeTynpessppmm shosisdatoaks at
m/yb} -341.30 @eKy- 2- phenyl acetani de (Conpound No. 15) 15
1HNVR spectral data shovved (CDC13): 6 7.45-7.03 (m

15?,:%82—5?—]@%, §Q%%@2f315g cfof3. 1. -yluie

hvﬁbxvmlﬁleﬁfllacéi&ilucﬁQCbe&ﬁnd BB 1655) N- 1’(| a, ba,
6a) - 3- azabi cycl o[ 3. 1. O] hex- 6-yl -net hyl | - 2- (p-net h

phemyNMR BpharaaR BRWEIRE AL 89 4CP MR eNGErNG. 7018, 11), 3.25-
3.21 (m, 2H), 2.97-2.84 (m, 4H), 2.39-2.29 (m, 3H), 1.30-1.28 (m, 3H). The mass
spectrum showed peaks at m/e of: 337.40 (M+1).

Example 6: Preparation of (2R, 25)-[(1a, S, 6a)-3-azabicyclo[3.1.0Thex-6-yl-methvyl]-2-

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

Step a: Synthesis of [(1oa, 5a, 60)-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-
cyclopentyl-2-hydroxy-2-phenylacetic acid ester

To a cold solution of 2-cyclopentyl-Z—hydroxy—Z—phénylacetic acid (1.9 g, 8.33
rpmol) (prepared following J. Amer. Chem. Soc., 1953; 75: 2654 and J. Org. Chem., 2000;
65:6283) and methane sulfonic acid 3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl ester
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20 1HNWR spectral data showed (CDCl3): b 7.44-7.14 (m
9H), 6.70 (brs, 1H), 3.25- 3.21 (m 2H), 2.97-2.84 (m
WA R)04/029980- 2. 29 (m 3H), 1.30-1.28 (m 3H). TheRCTEERS04/000008
spectrum showed peaks at nmle of: 337.40 (M+l). Exanple

6: Preparation of (2R 2S)_1(1la, 5a,
(pBpired naEﬁahnlﬁydl sifjBa)l (m le& 5Gambl) mﬂmwtﬂnyfama&ﬁlde (20 ml) at 0°C,

cl opentyl -h drox2- phenyl acetic acid este
1§ Hi3r BN RS, DIy octiepche CBYHy ko6iesS 36 pup . es addod and the
o SR M T v

quemihdd byladcﬂmo]m obfvater and compound was extracted with ethyl acetate. The
cl opentyl - 2- hydr oxy 2-phenyl acetic acid (1.9 g,
Of@n%IaVWS)Sele%ﬁf@ﬁ AL 2phsd ol Hates bringepd dead fyérgglydrous

soéi%ﬁﬁsul te. %@é%r?déﬁ% }ﬁym%%' filtd¥6dhnd 43PVateddB fre EaBroduct.

ane sul c acl

ThS Cbe?t@z;ybd@t waspirtiel o] Slida @ keluntr chremetbpraphest er 17

WO 2004/ 089900 PCT/ | B2004/ 000008 (prepared in Exanple
Stép bs$pithasis 62(Fo,Fo, Sap-30ambicyid 31 VR RYVE-PI-iRMEE2(4Popenty]-

é;} a’?ﬂoc 12[( 8- di azabi cycl o[v5 El O]Uﬁljhdecgn 7- eBgE U}j &l
-k rexw-rslesslaﬁm ycidgstendded and the nmixture vvas

gradually warnmed to an anbi ent tenperature and stirred

f or Tovesohitpntof [(1o, dasca)girbactydd-dmpbiagdb 3. bO]hek-6aptmethyl]2-

ey QPR R e RS eid i i ARG (2 A 5% palladium
onRE/HRE (@a%) %o«%ok;v&y%s S QSnitrS 0. YRS MHRARR -amhihium

organic layer was filtered and evaporated to give |
forgralrle. Hg.0dist mmoT) avas added lptd@d stmrlng/asd ﬁmneaqtm thixture was

1efFu(xfg & g%‘letl anchoolu}'I AR tﬁft?o%%%% s%plgre gl@d Po ro% pn%sé}a e and the

readd{idn m3x@ZARAsCledr&] Hirdugh]dwd-dFhytlo MERd W lo tledGv e WRABE With

- 2- ha/droxg( 2- phenyl aceti c_aci d ester 10 To a solution
meghanp} (74,0 mk), ethtl acetate (25.0 mL) and water (25.0 mL). The filterate was

B LI T .

soloebmane hdj(ed & @H)~14P%ith aN HEDHNEx@ict&bwhR BtHyD ackt g (2x50 mL)
é‘SO% wet) was added under nitrogen. Then anhydrous
an

thesihyl aeetate Ayt wag washed witlpwaigr angbbrae spdfione E@@? @Fefer
m‘%‘#@s ATt SRRt LR MBHge c%%éfffaft o r oom
1 I I
ook AR T B AT T 0,

4,104, @Si(iﬁl 2ﬂ)7§ 96-01 ¢ ) (m, S b 29ces g, (1 %i?r o @!a)a ct\P(ﬁh Showed

a(ka The filterate was conce
pe @t:mmo REC.AEEMdidp was diluted with water and pH of
the resulting solution was adjusted to (pH14) with
I N SatithrlyEiiter fatidethgwiotripoahdyywerepedpatesl foluwmthgthe praasdre
d Eﬁ‘gtnz%?f (i %ate | ayer was washed with water and
eerFl ISofHRR'OR. Dried over 20 anhydrous sodi um
sul phate and concentrated to give the title conpound.
(2R, ZSQ [(1a, Sa, 6a)-3-azabicyclo[3.1.0Thex-6-yl-methyl]-2-methyl-2-hydroxy-2-

phenvlacetic acid ester (Compound No. 9)

Infrared spectral data showed (DCM): 1729.7 cm™. "HNMR spectral data showed
(CDCls): & 7.55-7.58 (m, 2H), 7.29-7.38 (m, 3H), 4.02-4.12 (m, 2H), 2.82-2.94 (m, 4H),
1.71 (s, 3H), 1.48 (s, 2H), 0.93-0.97 (m, 1H). The mass spectrum showed peaks at m/e of:
262 (M+1).
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1HNVR spectral data showed (CDCl3): 6 7.67-7.64 (m
2H), 7.36-7.28 (m 3H), 4.13-4.05 (m 2H), 2.97-2.86
W@ 2004489900 2. 29-1.50 (m 12H). The mass spect r uPCHIR2EH000008
peaks at me of. 316.31 (Mtl). Simlarly, the
foll ow ng conpounds were prepared follow ng the

(21§rzmerdm Bo., B8)-desehit a6l 3i N0 1B 6B endihyl(-2Rs on%&)vl:b.( h@droxy-2-

srylacetis agidies ; -met hyl | - 2- mat hyl - 2- hyd
roxy-2 phenyl acetl c acid ester (Conpound No. 9)
| nf Mafrewd sprstrel ddta shatveeddREMY 172E/cm 1 7EDMR spectit] datadhowed

(PRSI 4. 50s 4Dyt Wi, B Ag3 s 4,

2.@11:5%..66 @211%)‘3%9(1339 @E?JsH); 0481 82 gﬁi@ﬂ) . A3a0r=6t14 E%—I% The mass

SS spec {howed p S &t me of:
spéditut) shok&d \WerlxC0 41/6 88200 (PET) | B2004/ 000008 (2R,
2S)-1(1a, 5a, 6a)-3-azabicycl o[ 3. 1.0l hex-6-
(2R P, 580 5P Bz c Pl 6B XY Thex-6phensth AT 2L (B peasil H2 g HREk y-2-
(Corrpound No. 10) Infrared spectral data showed (DCM :
heipdaceic apid psten (gumpawd Ne-dl) dat a showed (CDC13): S
765767(m 2H) , 724737(m 3H), 405416(m
2H) Infrargd specoal datg showhed (DEM): 672 D4 661 HINMR. spectral data showed

(bl et Ahne {8 T L Gr, AHEY P 935567 o, 40,

2.1|(5[V!m19 (&12&1)2?13)2 1.61 fm @1@) 1fb®)r 39 ﬁﬁaﬁifb@SQi 83 tmO3 L% ﬁ 0.76

(3-pentyl) hydroxy-2- phenyl acetic acid

(meéﬂérTl(emgmuthMﬁpbmsr@nddﬁﬂé&t@\/&ll)data showed i

(DCM: 1721.4 cm 1. 1HNMR spectral data showed 10
(_KCISQJIBDOL So., Bop3-aZatfidydlos. 12bThex-6-12Ineth A T-2{(M-mdtilylphenyl)-2-
02411 m_2H) 2.92-3.02 (m 4H), 2.15-2.19 (m

2 A d esfign Co paund Nogl4 m 3H), 0.98-1.03
(m 3H) O 71 0.76 (m 3H). The nass spectrum showed
peakHI\atIRmb®tllaf datg sipwad(ODCIER R, 7.435) AR (a1 4153 4.18-4.16 (m, 2H),

5 QT TR 0 umHEhrachYs Dot he rub S et

pem at 2} o 338 BIMRAgpect ral data showed (CDCL3): 6
7.43-7.12 (m 14H). 4.18-4.16 (m 2H), 3.03-2.91 (m

4H) 2.33-2.28 (m 3H), 1.30-1.28 (m 3H). The nmss
spectrum showed peaks at nie of: 338.34 (M1l).

B ' L Activity 20 Radi ol i gand Bilndi ng Assays: The
Bibloiedp Eﬁ% test conmpounds for M2 and MB mnuscarinic

Radioligand Binding Assays: The affinity of test compounds for M, and M3 muscarinic

receptor subtypes was determined by [°H] -N-methylscopolamine binding studies, using rat
heart and submandibular gland, respectively, as described by Moriya et al., (Life Sci.,
1999; 64(25):2351-2358) with minor modifications as follows. The membrane'
preparation was done with the following modifications: a low spin step of 500g for 10
minutes at 4°C was used; the buffer was 20 mM HEPES, 10 mM EDTA, at pH 7.4; the
high speed spin was done at 40,000g and the homogenate was passed through a filter
gauge before any spinning. The assay conditions were modified as follows: the assay
volume was 250 uL; the incubation time was 3 hours; the PE concentration was 0.1%; the
filtermat used was GEF/B from Wallac; the scintillant used was Supermix from Wallac; the
amount of scintillant was 500 pL/well; and the counter used was a 1450 microbeta PLUS,
érom Wallac.
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receptor subtypes was determ ned by

[ 3H] - N- net hyl scopol am ne bi ndi ng studi es, using rat
wheaans@nd submandi bul ar gl and, respectively, BGI/IB2004/000008

descri bed by Mriya et al., (Life Sci., 1999;

64(25):2351-2358) with m nor nodifications as follows.
Mémbramdprepacition: P8 pandituter glvisls dadBea Wbretlbtﬁated a;nd placed in ice

fol |l ow ng ITDdIfICcllonS a low spin step of 500

]@ﬁ %.mlyaﬁer

. coibhomoganipingsfic (BPHS S0 OmMERTAL

S, [
ol T o b paiied 180 ki e&g%%%%%ﬁmﬁ%?@fs%gh dthe
homdgehdtewas fittagd tirehgh svalyers pif met pghze khé filksgaywas centnfuged at
O@gdltlons re nodi fi ed asfollows the assay

on iy The AP EPHCES 13E GRO MRS hgsrad A00RQe f-qz 20 min.
TH% ﬁ%ﬁ@&ﬂt&ﬁe&‘@‘ﬁs %S&sﬁenflaﬁn staﬁl'ey@ﬁ,ﬁ@é ofth’ s F@”EﬁES 20

Wall ac; the scintillant used was Supe
mMﬁEJDi% 5inbvg pBD7 ayaiikeRfstared B-700@ RhtiMAS tiaRl ek ;
and the counter used was a 1450 mi crobeta PLUS, é'[&:‘rom
Wallac. 19 WD 2004/ 089900 PCT/ | B2004/ 000008 Menbr ane
preparation: Subnmandi bul ar glands and heart were

L.S0f e
Ll{’H I_@c‘ﬁg%%gy pgﬁgﬁ%&_&ﬂdﬁ& ﬁ%&l%%r%gw&dqgmgb The
menaineihé harogehbies (Iﬁ)smug\pfommpmmg émiubetdd im23@pvef aa;@sbuffer
of honobgeni si ng buffer and the honbgenate was

(HﬁP[BSeEOeIdM pHoUghat 2462 308 for 8h. oNompecgﬁ@bmdmgjwas deteranimcd in the
ed atr 3 5009..f or
Pl S B ARB Ry R P ieat CRo B RS Hefon over

GH/BefitRe &iﬂt@ﬁs (anac)o bt flegs wese th&ﬁ##ﬁsih%ﬂ &ath ich cSRAMOmMM Tris HCI
vol une _of assay buffer (HEPES 20 nM EDTA 5mM pH

buffemﬁpfaﬁ&) V\E]ilféﬁ eranae wete drrgomd bernd radwctwmer%mn@ck@raﬁlters was

T P P
usﬂlém‘t ohe Pﬂém‘éﬁfcﬁaﬂen quRaLRA of ‘fh}g@igoﬁ c@ﬁstﬁﬁ Ka¥yal 'dglt:ﬁlﬁted from

EPES 20 M pH 7.4) at 24-250C for . Non- speci-t
compnmw@lmgg dertlies biyweigiChenp & Prise @quaélomf(BiocWem Pharmacol

a s.ter ted b cuu
157y EPARRAMORT A Tt PP Sl EhL e RS M v usea
1nfhe|ﬁa@ﬂi<ﬁﬂab%k§eﬁ1ﬁ@ﬂ shedogkilh ice cold 50mv| Tris HCl
buffer (pH 7.4). e f| ter mats were, dri ed and bound

r adifeRediirdduly of ﬁfe@oﬂﬁﬂuﬂ&h Sdsbivel Sve tﬂéreﬁl H%@@S nA% 136 oM
| C50 and Kd were estimated by using the non-Ii near
forcM veseplor ich¢0p nbhtoedn.6 uM fog Ma Beabtd i sm sof t ware. The
val ue of inhibition constant K; was cal cul ated from
conpetitive binding studies by using Cheng & Prusoff
equation (Bi ochem Pharmacol, 1973; 22:3099-3108), K;
Functi6ivAl ExpbiHnddtd) using &odated irst Bla@d@oncent rati on of
[3H NMS used in the particular experinent. pK;

Methb@8lo8y ] fﬁ%ﬁa@_a& éﬁ'thdhﬁz%bl %&%V@L{doﬁé‘l@f lﬁ"@ﬂﬁﬁﬁ?éjmh@ Q&%ﬁ)‘lé’lﬁgdder is
were iril e ran . 0 nM
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;3 11.9;
NaH;POy4 0.4; glucose 5.55 and continuously gassed with 95% O, and 5 % CO,.

The bladder is cut into longitudinal strips (3mm wide and 5-6 mm long) and
mounted in 10 ml organ baths at 30° C, with one end connected to the base of the tissue
holder and the other end connected to a polygraph through a force displacement

transducer. Each tissue is maintained at a constant basal tension of 2 g and allowed to
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for MB receptor and 0.06 nMto 34.6 nMfor M

receptor. Functional Experinents using isolated rat
whbadagrono Met hodol ogy: Ani mal s are eut hani zed BT/IB2004/000008

overdose of urethane and the whol e bl adder is 25

i solated and renoved rapidly and placed in ice cold
eqmjipesirefon i hpay dygingwhish theolP$Disichgnged evprysi t mim Atthblend pf the

(] 137 . aac12 1.8 WMgCl2 0. 1. NaHCOB."11. 9: :
copbBal ol danilBinn.ot ok PR P op s ag e vits
1 8 F GarishchoPeottEeutivélg, DBARGRI SubsegHéntlyd Sumulative concentration
| ongi tudi nal strips (3mm w de an mm | ong) and

5-6
resRETRtCaEVS tA calpaphol §F Qamobhitnd Xl 0 ngb,‘,L) 6 abitainee Affer several

n . he. . he, t.i ssu . hol der _and_t he
R SR ETE: Akl BERE A, bR BBt s Rl R
obtliredlinprs@Ent of NCE NICE lad dddo@imin. pBivLtd the BEIoRE @'Ht?d at

a constant basal tension of 2 g and allowed to 0 WO

20040 302002 tiRGEAIIBZ00 44 H0Q008 vesidohirOIhRxf BD . lvdiRid are

durln% whi ch the PSS is changed every 15 min. A the
calgpgted oytifng e gem-linparaegressiqrestired(GreplePad Brism). zBhe paB oflues are

[ r e r onse is assessed wth .
ook HERFATlA A0S L O aTBRTR R hasSARF REdutll oo
1))Puihsrr desetrhtyo @ EDgpuh alid preéschon 6Lt igdnisyBD 5 BSBOAB&nce of

curve to carbachol (10"9 nol/L to 3 X 10-5 nol/L) is
anigEefined. After several 5 washes, once the baseline is

achi eved, cunul ative concentration response curve is

obtained in presence of NCE (NCE added 20 min. prior

to the second CRC). The contractile results are i
In givpesperdnents wing anpsthtetized Eablisk. TERDSECY af tesissuhstances was studied

B L R e 8 Sl

h KB, = - | ti f

ant MAHECORS FHGbEE L Bokenes ppfesiirare wib gisthaeilh Sefke), and
adlg?ﬁs%ﬂe&‘ a$ DEOR BRSNS SO in NS PEP Bh ERRL A ehbGei .bq’ﬁgfrgcheae

antagoni st. In vivo experinments using anesthetize
wereadsiphulated e mefiitaio pirwfay tpeeihc s uBBod peessureasms st et @ifromrihe

carbachol evoked. chapnge | adder  pressure, heart
fenp G R b RS CRAE R Al a2 Bite e ehi nasiel & aggross
model D poIgeRbAe The Bearitdidiwis RhRcRd b} a 28 @aph@ABered by the pulse
adm ni stered as_a slow intravenous i nfusron through

wayeef apdpisaiure afheether femeal rtanhusscanmelated famihe ladmédstration of
, . » od_pressur.e wa .
carb AR o MRS PR SRS g ot e
Statham P.10 EZ pre re transducer connected tq a
o BB B et b M B SRR herters wre
ideffRfiéd, QfreshlRscarhg RAG BRI ThOGRIL W ihél@edl}%lﬂo%ma to allow
wave of bl ood pressure. The other fenoral artery S

free Spwindsine fongihe kitmes dntheicstariar.i Bladdér neckmzaghodly hefésnd the
ure?hg%gv%g ﬁgc\:/eéﬁlrh%ld%%ln{rgtgd Wohtine %ﬁ]%lsnelgg bl stureg VPR %%%hé( Was ?nt}oqﬁced
into the bladder and ligated. The bladder was drained and subsequently filled with 15ml

of warm saline (37°C). The other end of the intravesical catheter was connected to the
Grass model 7D polygraph through a Statham P10 EZ pressure transducer to monitor the
bladder pressure. Care was taken to keep the exposed area moist and warm. A period of
30-60 min was allowed for stabilization of parameters subsequent to surgery. Salivation
response was assessed by placing preweighed absorbent cotton gauze in the buccal cavity

for 2 minutes after carbachol administration.
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The bl adder was exposed through a mdline |aparotony

and both the ureters were identified, carefully
waepansged and |igated The ureters were inci SERPICT/IB2004/000008

proximally to allow free flow of urine fromthe

kidney to the exterior. Bladder neck was gently held

and Thkeffectafiheedmpound ontcadachb] §hdn gbgainatreteril) tutddechanges

NI W X TN S R R

respURRE GleNGHt¥inkd.| TBEbe\WedpBnsts Were &dnsiRfed a%al|0b%s§L?bggauently, effect

The other end of the intravesical catheter wa

of gsraseiag dgse of tesieomponnd orshisle (D, Poloyigrmipbdfirecadiactn]
ch%%ﬁ%%%%k@&ﬂﬁ&? pressure transducer to nonitor the
adder

pressure. Care was taken to keep the exposed
areg.,.noj st _an rm_ A period.of 30 30:60 m n_was .
2 b e M Pafr Eraton B et anfeheontst Bubsetenycarda vere
exfre§s88 Y % Fahby Bbifetré RBBANDEHYRINASSAS o&yreﬁﬁi?éa tB?I;/hibit

rewei ghed absorbent cotton gauze in the buccal cavi
50! rospanse) feese edlewated obardrolined mve Sitting foomignidal@ose

/ PCT/ 4/ 000008 The effect of the
e R SR e BAERDP T N Rie O ATieA s eEs Paryeorh gl The
IDg vahge for Gladdeop@dsquke i ebRpolRR istéPlaBedNTohl BREHET.89 to about 4.2
ug&%eg%gre were gbserved. At |east two stable responses
r

b soi isbites farvadizatiensioneryarounds testedangedrfeai about 3.7 to /
abok 80 sequently, effect of increasing dose of test
conpo or vehicle (i.v,12 to 15 m n before carbacho

5 chal: tudi ed., The change jn bl adder .,
or oo 2ieaBOBer R S bloh i begp G orn LiSBES Bl SURESITH: o

embediments Xg@EsREddalorEhan @guik Al Mi_ﬁtbfe%ggﬂ%ﬂtt toREYe sRilled in'the
E&EO val ues (dose required to inhibit % of

art ppdd s fafendegdp bedngludadavishin thepweopoat the pecsentdnyengion.
fitting for signoidal dose response curve using G aph
Pad Prism software and val ues were expressed as gg/kg.
The 10 | D50 val ues for bl adder pressure for conpounds
tested ranged from about 1.89 to about 4.2 gg/kg. The
| D50 val ues for salivation for conpounds tested ranged
fromabout 3.7 to about 30.4 gg/kg. Wile the present
i nvention has been described in terns of its specific
enbodi nents, certain nodifications and equival ents
will be apparent to those skilled in the 15 art and
are intended to be included within the scope of the
present invention. 22 WD 2004/ 089900 PCT/ | B2004/ 000008
VWE CLAIM 1. Conpounds having the structure of Formul a
| :
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H OHRL - di2l CNNH 5 K2 1i Fornula | and their
phar maceutical ly acceptable salts, pharnmaceutically

wacweps®ht e sol vates, esters, enantioners, PCT/IB2004/000008

di astereoners, N-oxides, polynorphs, or netabolites,
wherein Rl and R2 are independently selected from

Wﬁ]%ﬁ&lﬁ kyl, C3-C7 cycloal kyl or 10 optionally

substituted phenyl mherein opti onal substituent(s)

ol SR B el Rt ey orn Ry

represents hydrogen or Cl-C3 al kyﬂ 2. A conpound
selected from N[ (1lpa, b5a, .

6a) - 3- azabi cyclwgi[s % 0] hex- %{gl -gat h\ ] - 2- phenyl - 2- hyd
roxy-2-(N 15 | ‘{??rh'etrry'l” etam deNG@npound No.

1); N-[(la, 5a, L/

6a) - 3- azabi cycl of 3. li’: O?hex- 6-yl - et hyl ] - 2- phenyl - 2- hyd
roxy-2-(N- methyl) phenyl acetani He tartarate salt
(Conpound) No. 2); (2R D8N [(la, 5a,

6a) - 3-azabi cycl o[ 3. 1. 0] hex- Gyl -net hyl ] - 2-i sopr opyl -

gé;j raﬁl_d(ﬂteﬂ phlenydeated gricest{dlo s usttriNaceudlally2ikcbpfble solvates
6a) e%‘%z%ﬁ@%%[ dlasterspmese. Bl-qtidereprymomnhs; aioppigpsliteg wherein
hydr oxy 2- phenyl acet am de hydrochl oride salt (Conpound

No. Bg pre 12g9pendfr(t]rya§eleg’@d from C;-Cs alkyl, Cs5-C; cycloalkyl or

6a) ?%){(339 fﬁyﬁieny‘? Bl nSA aregk@gwngf shué %{%entésﬁ ?ergfiglegteg frc;m

28) C[l{(];aalk}&,acl C; alkoxy and halogen; |
6a) - 3-azabi cycl o[ 3. 1. O] hex- 6-yl - net hyl ] - 2-cycl opent yl -

2- Zorepuschs B
5. (gfg)ﬁ I\rﬁ({?&;ﬂ 1;1;11?!{3 3EREdiIE RS eseifsMydffeABL BN, Nacyl.

. 6a) A%cﬁﬁ%@h&!@l%&%@ﬁ%npl hex- 6-yl -methyl | - 2- cycl opentyl -

2- hydroxy-2-(N-nethyl) phenyl acetam de (Conpound No.
7); (2R -N[(1 a, b5a,
6a) Nel(detalst, @@+3e@zabmy@1]ofﬁek,omey+6-yﬂanmm] -2Z2plognyl-@ frydtoxdy-2-(N-

2-  methydpphedylabbtamidey((Compbemd/NacEt am de hydr ochl ori de
salt (Conpound No. 8); 30 (2R, 2S)-[(la, b5a,

6a) N3 aa 28, By i30§AbibyOb B K 6 firey | 6- yiEh btk 1] -2 plie 1121 droy -
I OXyheBryDf iRy} iR6& hinfdeatit Hate ShiE (CérpsmRLas! 2%'0 i hy d%'y/ &

(2R, 25)-N-[(1a, 5, 6oc)-3—azabicyclo[3.1.0]hex-li-yl—methyl]-2—isopropy1—2—
hydroxy-2-phenylacetamide (Compound No. 3);

(2R, 28)-N-[(1a, 50, 60r)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-isopropyl-2-
hydroxy-2-phenylacetamide hydrochloride salt (Compound No. 4);

(2R, 25)-N-[(1a, 5o, 60)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2- (3-penty1) 2~
hydroxy-2-phenylacetamide (Compound No. 5);

(2R, 285)-[(1a, 5ai, 6ar)-3-azabicyclo[3.1.0]Thex-6-yl-methyl]-2-cyclopentyl-2-
hydroxy-2-phenylacetic acid ester (Compound No. 6);

(2R)-N-[(1a, 50, 6at)-3-azabicyclo[3.1.0Thex-6-yl-methyl]-2-cyclopentyl-2-
hydroxy-2-(N-methyl) phenylacetamide (Compound No. 7);

(2R)-N-[(1a, 5o, 6ar)-3-azabicyclo[3.1.0Thex-6-yl-methyl]-2-cyclopentyl-2-
hydroxy-2-(N-methy!) phenylacetamide hydrochloride salt (Compound No. 8);

(2R, 25)-[(1a, 5ai, 6a)-3-azabicyclo[3.1.0Thex-6-yl-methyl]-2-methyl-2-hydroxy-
2-phenylacetic acid ester (Compound No. 9);
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WD 2004/ 089900 PCT/|B2004/000008 (2R, 2S)-[(la, 5a,
6a) - 3-azabi cycl o[ 3. 1. 0] hex-6-yl -net hyl ] - 2-i sopr opyl - 2-

why@aoxpe®- phenyl aceti c acid ester (Conpound NeCT/IE2PO4/000008

2R, 2S)-[(la, b5a,
ga) - 3- a)zaLi( cycl o[ 3. 1. 0] hex-6-yl -met hyl ] -2-(3-pentyl)-2
- hy(@Rp3§)-[21 qten phorBedziabicpeld[d. eSlhex-6(Tanghyi)-epropsi)2-
5 ( 2ydrox§)2-phdnflaeti®asid ester (Compound No. 10); '
6a) - 3-azabi cycl o[ 3. 1. 0] hex- 6-yl - met hyl ] - 2- net hyl - 2-
% g r(QRyz%[l@h@,rad, %&513%611%&1@30@@}&@%-'\%@&3}1:]-2-(3-penty1)-2-
6a) %ﬁ%{abzﬁ%%%@%a[cgt}cf%? ﬁsé?{r-@-oﬁpp }anect1 N}? [ }1)2 i sopropyl - 2-
hydr V@Z?%f B0 S L3 BDANY A S 1 AThEE s L PR N1 2-
13) i (2R 2S) - é‘t’ )
6a) TSR %ﬁﬂc .l‘gﬁﬁ?é’%ll’é’ll?ﬁiﬂ‘?e%%| ] - 2- (m et hyl phg
R%l )(?L -RI— &qu oé%ﬁ%% ig?é/lg?3;1’6.(t)Jh%X-%(—:ylllglniSt%lgfﬁ-rZ-i(s(():}g)rrorgglyzrlhydroxy—
6a) 2mstivdlrheayacetamided Compornd®onid)] - 2- (p-f | uor ophe
nyl)- 2-hydroxy-2-phenyl acet am de (Conpound No. 15);
( 2RCRIIDN(T |58, 684 3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-(m-methylphenyl)-
6a) 23halzayi- 2 pbewfl&etic 8¢l exte6(Gdmpremtiyd. 12);( p-
nmet hyl phenyl ) - 2- hydr oxy- 2- phenyl acet am de ( Conpound
No. (2B)2S)28-[(12RR5 eN6ft)-B-@xabiS@lo[3.1 .O]hex-6—y1—methy1¥2-(p-ﬂuorophenyl)-
6a) 23m@izedy-2-phtnfl &elanlli® Borfpdtindnes. $);] - 2- (p- 11 uor ophe -
nyl)-2- hydroxy-2-(Nnmethyl) phenyl acetan de (Conpound
No. (3R)2S)(R)1oiNs b b&@)-3-adabicyclo[3.1.0]hex-6- 1-ge§glk%§(g
(

o) rapRseL ol ShexesotaiE Dliboded Rorgiy phe.
. -N-[%mﬁoe%ap.g@a%@ﬁsgcq@ﬂ%fﬁ%eg. i ﬁ%‘f iRy 5
512? %@g%’% gﬁ"gl}éﬁyi @fg—ll%l\éf%g%{# OmPP ARG NG g%’ utically
acc algl rriers, excipien or iIuen}is_. 4." A
: d‘fﬁf@aé i ReT-6- el s einelgipkenyl)-2-

Eﬁ%ﬁ%ﬁ?"@' g% )d?heﬁyla}é‘?ﬁltgg%écempall%?@e%@of t he-
respiratory, urinary and gastrointestinal systens,

Bel?l_ﬁn?lﬁfr?élﬂaﬁﬂsceg@emapn avsprieeg 2 theransytiealbirffastiveghount of a
USSR GERSRLOL GO Hr i AULAL ALRGLAR oo
anpomtiest e)a:ipiemnpod'rhﬁbnlmw ng the structure of Formula

l, H OHRL -Z-CH2wjI.. NNH R2 O 30 [Fornul a |

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, comprising
administering to said animal or human, a therapeutically effective amount of a

compound having the structure of Formula I,

H
OH "._\
Rl——1—ﬁ——z-——CH2nn- N—H
R, O __J
H
Formula I
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24 WD 2004/ 089900 PCT/1B2004/ 000008 its
phar maceutical ly acceptable salts, pharnmaceutically

waecweps®ht e sol vates, esters, enantioners, PCT/IB2004/000008

di astereoners, N-oxides, polynorphs, or netabolites,
wherein RL and R2 are independently selected from

C1- G%_Pﬁﬁmc?ut@ﬂ@?c@éﬂb&aﬂ 5 Pheﬂnac@ptiq?&ﬂj’dpbgptab}e solvates, esters,
"o/ SpaliRRes PR ople A iR e Wty e
PO o GOl RS i e A ey or

acCopdbmdlytsabsitaledphett Gl shteondi ﬁ%ﬁﬁeﬁe’(sg%@%fsgl%{:ted from
is urinar i ncontinence, lower urinary tract synptons

( LUESCs dﬁn@hﬁalﬂlkaw Arkalogdms oni ¢ obstructive

pul nonary di sorders (COPD), pul nonary fibrosis,

i 1 r i4bieecriowetgel Or MR dvienen Rebgsedepts Ididedpeh @8 OpiC; alkyl.
gastroi ntestinal hyperkinesis. 6. The nmethod for

. t r edhewmndthat ageowiidp/oatiis owharsinahe GRkaselor disoBRE urinary

suffering froma disease or disorder of the

r es FIGORIBTIFE: QWEREHEATA HactgaBPimd (&5 hranciyipkasdmaa, chronio

whe,elif,chie pé 198radl ' kit
eGSR pdiianseuttuath OB, hinfREA A Y Done
sai dymairomme) obesity) ulivetes ar péstroapestinaldaipeykindsfsect i ve 15
anmount of the pharnaceutical conposition according to ~

. ¢l aiTihe fethod foh eremmichek REIBNAiNGF dntariinal 6P Hoodel Riffdring from a

the di sease, or di sqQrder urinary incontinence, |ower
ur i Ase3selr diserdsy ﬁé&)@ﬁ%spere@m)@nwmaﬁromgt@ﬁm} systems, . |

Chr Qfiefein BRLHSE dr\Bs @@I@@é‘gﬁitﬁﬁ%ﬁgﬁ’ I &a%@)eceptors,
pul monary fibrosis, irritable bowe syngroms, -
obesomyrisidg abmimsening tgasidranimales humah, ditperpkutiadlysffeate

8. A neth of., prepar. a canpound of Formula V, OH
v AR o B AlRa y SRR Aosthe IUREBS. 55 and

its_pharmaceutically acceptable salts, ) )
: pha?ﬁ%&@%%@@%&é B whesginag discase & disprder urinary

enacbRE i i ’ .
ot LooffikiEe, 1 ERELEPERA Symb @R EOORIRARRN, chronic
sel ebtitive punObagBlisir stk (CQBDY; putmycharslfibydsis) irritable bowel

' I bst i d phenyl wherei ti I
SubSEIF b PR GrtpEs SerBEr BT ROR kR 1,

C1- al koxy or hal ogen; .
. XS metko o¥ preparing a gompound of Formula V,

OH R,
/
Rl—*—C—N —\
R2 O /

Formula V (Formula I, Z=NR3)

and its pharmaceutically acceptable salts, pharmaceutically acceptable solvates,

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

R and R, are independently selected from C;-Cg alkyl, C3-C; cycloalkyl or
optionally substituted phenyl wherein optional substituent(s) is/are selected from
C1-C; alkyl, C;-Cs alkoxy or halogen; .

Rj; represents hydrogen or C;-C; alkyl;
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30 R3 represents hydrogen or Cl1-C3 al kyl; 25 WO
2004/ 089900 PCT/ 1 B2004/ 000008 said nethod conpri sing:

W@ a)04/08%0d i ng a conpound of Fornula Il wth a POIE2eMH000008

10.

of Formul a III' OHRBRHR OHHN-~~~~ .. CN R2 0 5
Formul a 1] Fornmula Il to give a protected conmpound
of lsafirmﬂaocupwwn Rl, R2 and R3 are as defined,
and P is a protecting group for an am no group OH R3 H
10 ) C reRting exompoendafiforinald W whth(hyomiepmd o Ebimmga I
the conpound of Fornmula IV in the presen&e) of a

r

deprotecting Hent to give corrpound/Rof mul a Vv
wherein Rl,p are as 15 gefqjined. H Rl
CN 11\ ~3 i ] ]-h-H Re Formula W(Eorul ayl p

Z=NR3) 20 9. ¥heOnethod of claim8, whengin//P is any

protecting e f or an am no "group and : TS sel ected

fromthe group consisting of benzyl and H—butyl oxy

carbonyl groups. 10. The nethod of cl abuBimwherein

the reaction of a conpound of Formula Il with a

f{)/n]pg u 2 g rtc? n{;’t'e&e& {:(ﬁgpoungll Vf%o ﬁ%o\yfﬂerel% RlFﬁr mJA ﬁ3 are as
deﬁned, and P is a protecting group for an amino group

OH R, 4
R, c—N —\
R IOI \1 N N_P
2 L/
Formula IV ﬁ-

(b) deprotecting the compound of Formula IV in the presence of a deprotecting
agent to give compound of Formula V wherein R;, R, and Rj are as
defined.

[ N '_\*_H
|/

i,

Formula V (Formula I, Z=NR3)

The method of claim 8, wherein P is any protecting group for an amino ‘group and

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

The method of claim 8, wherein the reaction of a compound of Formula II with a
compound of Formula IIT to give a compound of Formula IV is carried out in the
presence of N-methylmorpholine and 1-hydroxybenzotriazole and a condensing
agent which is selected from 1-(3-dimethyl amino propyl)-3-ethyl carbodiimide
hydrochloride (EDC), 1,3-dicyclohexylearbodiimide (DCC) or 1,8-diazabicyclo
[5.4.0Jundec-7-ene (DBU).
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25 presence of N-nethyl norpholine and
1- hydroxybenzotri azol e and a condensi ng agent which

w0 2003080t ed from 1-(3-di methyl am no propyl) - BEE1BR$04/000008
carbodii m de hydrochloride (EDC),

1, 3-di cyc| ohexyl car bodi i m de (DCC) or 1, 8-di azabicyclo

11[ 5 Lﬁm%ﬁh@%gé&gﬁé&(\@m@m thesrepghionouy @ggeond of Formula IT with a
PCT/ B804 . | ai,m wher ei
the react | %ﬁ%l%%%é:%gﬁdoﬁ t Eg? Sr'}uﬂfagfq Ifbl%i Z\%EO% Solvent'selected
conpédhdinthytormuinale] dimdtisyl salfstiee tolutnd, Bt%@né bhd b form.
pol ar aprotic solvent selected N, N-dinmethylformam de,

12di meTHeythetBod S0hIELS, Wink¢i8 M refoti BN BRfoGIM prérﬁ{uga I with a

12. The method of claim8, wherein the'reaction o
comsetaues offrayianlll is ogirtad cait atg)-¢40iound of For nul a
I'l'l is carried out at 0-140C. 13. The nethod of claim

138, vifemesthod efeclaizns, otlertin dire deprotectmomfauodipofindof Fatharla IV is
IVis .carried out wit.h a deprotecti ent ichis
sel 6¢ eeg% r%’%ﬁﬁa epg)ﬁ%cf[}ﬁ\ggﬁe A Hghs s f%gteﬁ fhpfdpdium on carbon
anmand tpdlogen)aten dien Fednh A8 kD ARIERM B9 Barbon, trifl tic aci
trifluoroacetic acid_ (TFA) or hydrochl o?ri (():n aci %?m%((:)e ic acid
14. (FRA) pelewiserhdaricdcid-m 8, wherein the deprotection of
a conpound of Formula IV to give a conpound of

14For e anethadsofsdaimi & avhoudin ihe depsatedtmilof acogmoined spforenlla IV to

sel ed from hanol ,, et hanql , tetrahydrofuran or '

cerns s gopmme BF RO, N8 et obpins gbleBppbsT ot seleoted

For titohamWihiahol, etflhdt tetkfhydkofrdd dR adetbnikile. - - - ONH z

Formula VITl (Formula I, Z=0) and its pharmaceutically-
158CCapinatbe o?ﬁfeb&ﬁngo@@&ﬁ?&ﬁ&tdf% ¥aAFgEPt bl e

sol vates, esters, enantioners, diastereoneis,

N- oxi des, pol ynorphspgr netabolgtes, wherein 20 Rl
and R2 are independeftly selected from Cl-C6 al kyl,
C3- C7cycl oal kyl dh ' |y sypsti\tuted phenyl
wherei n optional subgti ueﬁf@s){js/aNe—Belected from
Cl1-C3 al kyl, Cl1-C3 alkoxy or hal\oges; said nethod
conprising: (a) reacting a conpgund of Fornmula Il with
a conmpound of Formula V ZSE(mﬂ%rei n R is hydroxy
protecting group seF@?Fg&fooﬂﬂﬁﬁ%%ﬁe sul fonyl or

and its pharmaceutically acceptable salts, pharmaﬁeutically acceptable solvates,

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

R; and R are independently selected from Ci-Cg alkyl, Cs3-Cy cycloalkyl or
optionally substituted phenyl wherein optional substituent(s) is/are selected from
C1-G; alkyl, C;-C; alkoxy or halogen;

said method comprising:

(a) reacting a compound of Formula II with a compound of Formula VI
(wherein R’ is hydroxy protecting group selected of p-toluene sulfonyl or

methane sulfonyl)

H
OH =
’ RO \
Rl OH \ e N———-P
R O N/
Formula IT ‘ =
H
Formula VI
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nmet hane sulfonyl) H OHRO RL OHR2 O Fornula Il = H
Formula VI 27 WD 2004/ 089900 PCT/ | B2004/ 000008 to

w@R2wa/0899p0 ot ect ed conpound of Fornula VII wher BCTIB04/000008
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and R2 are as defined, and P is a protecting group
for an amno group OH H RL G OR 101 111". NP 5 2
Formul a \® BIV@@)Pfﬁl@ﬁﬁﬁélCemppwgi effiorooladlinvhendin RyramiRa are as

VI int deprotectin aentto give a
comoundra%@%g?ﬁngqu %ﬁq%e grgé?W’%Fa% We as
defined. OHH 10 RL GO RIIl \\",... CNNH 2 H
Formula VI11 (FormulaQHd Z=0) 16i The nethod of claim
15, wherein P is ap echi ng gF for an am no
group and 15 is se e te&ir&1 zyI t - but yl oxy
car bonyl groups. 17. e onet hod' mlP15 wherein
the reaction of a conmpound of For VI with a
compound of Formula Il to give chorrpound of Formul a
VIl is carried out in therorpil£8ENCe of a condensing
agent which is selected from 1, 8-di azabi cyclo

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

deprotecting agent to give a compound of Formula VIII wherein R; and R,

are as defined.
OH H

R cC—o0 —\
R g \llln-- N—-——-H
2 /

=,

Formula VIII (Formula I, Z=0)

The method of claim 15, wherein P is any protecting group for an amino group and

is selected from benzyl or t-butyloxy carbonyl groups.

The method of claim 15, wherein the reaction of a compound of Formula VI with a
compound of Formula II to give a compound of Formula VII is carried out in the
presence of a condensing agent which is selected ﬁ:rom 1,8-diazabicyclo

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

The method of claim 15, wherein the reaction of a compound of Formula VI with a
compound of Formula IT is carried out in a solvent selected from benzene, toluene

or xylene.
\

The method of claim 15, wherein the reaction of compound of Formula VI with a

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

The method of claim 15, wherein the deprotection of a compound of Formula VII
to give a compound of Formula VIII is carried out with a deprotecting agent which
is selected from palladium on carbon and hydrogen gas or ammonium formate and

palladium on carbon.
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[5.4.0]undec-7-ene (DBU) or 1,4-diazabicyclo [2.2.2]
octane (DABCO). 20 18. The nethod of claim 15, wherein
wo b@40geed i on of a conpound of Formula VI w t hP@r/1B2004/000008
compound of Formula Il is carried out in a solvent

sel ect ed fron1benzene tol uene or xylene.

The
21 et g msthed oficfaims. S, Whetedn theidgarotestion oba ce,mp%t%flp(aﬁmmula VI

((:)f';lr lrt:<|9 gi'gy S%OM ¢ Wb& ngl]f ﬁgnﬁ%@%ﬁ%ed’z tﬁgg @m#’ibl grlg?nmi g?lvent

whegelketted remdeghaddd ot ethaneif a conpound of Fornula VI
to give a conpound of Formula VIII is carried out with
a deprotecting agent which is selected from palladi um
on carbon and hydrogen gas or ammoni um formate and

pal | adi um on carbon. 28 WD 2004/ 089900

PCT/ 1 B2004/ 000008 21. The nethod of claim 15, wherein
t he deprotection of a conpound of Fornula VII to give
a conmpound of Forrmula VIII is carried out in a

sui tabl e organic solvent selected from nethanol or

et hanol . 29
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