Title: 3-AZABI CYCLO (3.1.0)1-1 EXANE DERI VATI VES AS OPI O D REEEAPTFO06
ANTAGONI STS Abstract: The subject invention provides a conpound of the.

formul a wherein

X, Q N, R[&ld?y%f’@rzr] Rlerr],Rerr],Rerr],Rerr], Rerr], R &G4 and
Rlerr] are as deflned Compounds of fornula (1) have activity as opioid
receptor antagonists. The subject inventiop furthernore pro- vides for
pharmaceuti cal conpositions and therapeutic nethods conpri sing conpounds

of formula (I). 21 April 2006 WO 03/035622 -1 PCT/1B02/ 03668
3-AZABICYCLO (3.1.0) HEXANE DERIVATIVES AS OPIOID RECEPTOR ANTAGONISTS

Field of the Invention ,
The subject invention relales to 3-azabicyclo[3.1.0Jhexane - derivatives,

pharmaceutical compositions comprising such deﬁvative_s and methods of using such
5  derivatives to freat disorders and conditions mediated by an opioid recepfor. The subject also
particularly relates to using such derivatives to treat certain disorders and conditions, for
example irritable bowel syndrome, drug dddiction or.dependency, including alcohol addiction
or dependency, depression, and eating disorders.
o | ' Background of the Invention ‘

10 The compounds of the present invention bind to opiaie receptors (e.g. mu, kappa‘ and
delta opioid receptors). Compounds that bind to such receptors are likely to be usefu! in the
treatment of diseases modulated by opiate receptors, for example irritable bowel syndrome;
constipation; nausea; vomiting; and prurmc dermatoses, such as allerglc dermatitis and atopy
in animals and humans. Compounds that bind fo opiate receptors have also been indicated

15 in the treatment of eating d:sorders opiate overdoses, depression, smoking and alcoho!‘
addiction and dependence sexual dysfunction, shock, stroke, spinal damage and head

trauma. ‘ ,
Certain 4-arylpiperidine-based compounds are disclosed in European patent
applications EP 287339, EP 506468 and EP 506478 as opioid antagonists. In addition,
.20 lntemational Patent App!ication WO 95)1 6327 discloses aéabicycloalkane derivafives 'useful :
as neuroleptlc agents. 3- Azablcyclo[3 1.0] hexane derivatives useful as opmnd receptor
antagonists are also disclosed in WO 00/39089.
It.is furthermore beneficial to obtain drugs, for example drugs that bind to opioid
receptors that are not substrates of the enzyme CYP2D6. The presence of CYP2D6 enzyme
25 among the human- population is variable, and therefore it is easter fo develop dosage
schemes for a drug that are more generally apphcable to a human populatlon if the drug is not
metabolized by CYP2D6,

- Sumniary of the Invention

According to one aspect of the present |nvent|on there is provided a compound

of formula’l,




3- AZABI CYCLO (3. 1.0) HEXANE DERI VATI VES AS OPI O D RECEPTOR ANRHEAEWETS
Field of the Invention The subject invention relates to

3-azabicycl o[ 3. 1.  hexane derivativess pharmaceutical conpositions

conpri sing such derivatives.and net hods of using such 5 derivatives to
treat disorders and conditions nediated by an opioid receptor. The subj ect
al so particularly relates to using such derivatives to treat certain
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0N ot Dgen X B heRRR R SRR Triaful puhitblitn Fom credntaRe 1o thrae
hal ogen atlogen attrmé?(oﬂomu @] &iyl), whehstn ﬁieﬂCHI?al@l -JEAORC k) alRfly A CL- C4 al kyl)
's optionally substituted with from one to three halogen atoms;
Q s halogen, -OH, —O(C;-C, alky!), -NH,, -N(C,-C, alkyl)(C,-C, alkyl),
* -C(=O0)NH,, -C(=0)NH(C+-C4 alkyl), -C(=O)C1-C; alkyl)(C4-Cy atkyl), or
—NHS(=0),R"";
R' and R? are, with the carbon to which they are attached, connected to form a

Ca-C_7 cycloalkyl wherein said cycloalkyl is optionally fused to a Cs-C1a aryl wherein said
- Cs-C; cycloalkyt formed by R' and R? can each optionally be substituted by from one to
three R groups and said optionally fused aryl can each optionally independently be

substituted with from one to six R'? groups, wherein the R groups are selected from the

group consisting of R®, R, halogen, -OR™, -NO,, -CN, -C4-C; cycloalkyl, -NR™R™,

-NR®C(=0)R", -C(=0)NR™R™, -OC(=0)R™, -C(=0)OR™, -C(=0)R", -NR**C(=O)OR",

NR™C(=0)NR™R, -NR"*S(=0)R",~S(=0),R™ and -C;-C, aIkyl containing one or two

unsaturated bonds;

R%is ~C,-C, alkyl, wherein said C,-C, alkyl optionally contains one or two
unsaturated bonds;
R*is -OH, -CN, -NO;, “OCH,, -OR', -CH,CH, NHz, -NHR™, -NR"™R",

-NHC(—O)CHa,




optionally substituted with fromone to three hal ogen at orms,21 Opf'gijl"gl ogen,
-OH, -Q(CLl-C4 alkyl), -NH2, -N(CLl-C4 alkyl)(Cl-4 alkyl), -C(=ONH2,
= C(=O NH(C1-A4 alkyl), -C(=0(C1l-C4 alkyl)(Cl-C4 alkyl), or -NHS(=0)2R";
R and R2 are, with the carbon to whit® they are attached, connected to
- forma C3-C7 cycloalkyl wherein said cycloalkyl is optionally fused to a
C6-Cl4 aryl wherein said C3-C7 cycloalkyl forned by R and R2 can each

~optionally be substituted by fromone to three Rl2 groups-and said

- opt i onal | yNHG§=@)RIP pi -Cal, akghwitich reiyadgtivnallydopRitens dntwdnsatlstelt ut ed
w th fron% .to six R12 groups, wherein the R 12 groups are selected from

the® grou nS|st|ng of R13, R16, hal ogen, -OR13, -NO2, -CN, -C3-C6
cycloal kyl , NRiamR"areéEaﬁﬁd batly Q(or@éﬂWsSRM OC(=0 R73, - (=0 OR13,

O R13, -N N O NF NR 3S(=0) R14, - S(=0) 2R13 and
-Cl- CZL al kyl ?‘é‘acgsﬁ eﬁ@%’iﬁ?@ r%ﬁcéeﬂw? Eéa‘? '%X%'!?)*&J({(ascz gy, §'é161)04 al §3|
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or a pharmaceutically acceptable salt thereof.

The subject invention provides a compound of the formulaf, * -




or a pharmaceutically acceptable salt thereof. The subject Ph@eAt309R

provi des a conpound of the formula I, 21 April 2006 WD 03/035622 2

. PCT/1B02/03668_wherein X is H, halogen, -CH -CN, -Cl-C4 al substituted
with froMOH&3#%2t hree hal ogen atoms, or -Q(Cl-C4 al kyl )PC"V\%@?/ A8t he
Cl-C4 al kyl of -Q(Cl-C4 al kyl) |s‘optionally substituted wth fromone to
t hree hal ogen atons; 5-Qis halogen, -OH -Q(Cl-C4 al kyl), -NH2, -NH(Cl1-C4
al kyl), -N(C1-C4 al kyl)(Cl-C4 al kyl), G% =OQ) NH2, -C(=O) NH(C1-C4 al kyl),
-C(=O N(C1-C4 al kyl)(C1l-C4 alkyl), -NHS(=0) 2H, or -NHS(=0)2R"; or Q may
forma 5 or 6 nmenbered cycl oal kyl or heterocycloal kyl ring with either
‘carbon- atom adj acent to the carbon atomto which it is attached, t her eby
forming a bicyclic 10 fused ring systen with the. phenyl to which it is
-attached, .- wherein said heterocyc”oalk.“ conprises fromone to three hetero
mities sel ected fromo0, S, -C(=0'~ anc d N, and wherein said cycloal kyl -or

het er ocycl oal kyl optionally contai ng~oné\er’ two doubl e bonds; R and R2
are, with the carbon to which th%é d , connected to forma .C3-C7
cycloalkyl or a 4-7 nenbered he n;\ 3 conprising fromone to three
hetero noities 15 selected fromO0, S, - and N, . and wherein said
cycloal kyl ~or heterocycl oal kyl optlongll' y ns one or two doubl e bonds;
and wherein said cycl oal kyl or heterB_ s is optionally fused to a
C6- Cl4 aryl or 5-14 nenbered heteroaR erein said C3-C7

cycl oal kyl or 4-7 menbered heterocyglida d by RR and R2 can each
optional |y be substituted by fromone to tthree R12 groups, and said
optionally fused 20 aryl or heteroafF qeM.gach optional Iy independently
be substituted with fromone to six Rl grodﬁ%, wherein the Rl12 groups are
sel ected fromR13, R76, -Cl-C4 alkyl1 ontgtni ng one or two unsat ur at ed
bonds, - hal ogen, - - OR13, N2, . - CN, -C6 c@cloalkyl -NR13R 14,

- mg gc( CO)) %TIWX@(HQ) E§Rb'ﬂl W—EQ Ryl sugétﬁ@mt@frorﬁ:(on@)ﬂhi?ee hal‘
R 3020 B o SR SR eindbe G ki of *?t?%%kx‘im%ﬂ#ﬂ%%@%‘e

~unsat ur at edwthltromdme tozmreApalpd;enm& WO 03/ 035622 -3 PCT/1B02/ 03668 R4
i SéHCl % al kyl isCRadgeY, OH,I-ORALd,YalRMILRHL -RIRC.AS, Sk, UREAIC) A, qnds.
alkyl), ~C(=0)NH;, -C(—O)NH(C,-C4 atkyl), -C(-O)N(C,-C4 alkyi)(C4-C, alkyl), »NHS(-O)ZH or -
~NHS{"O)2R"
or Q may form a 5 or 6 mernbered cycloalkyl or heterocycloalkyl ring wuth either

. carbon atom adjacent to the carbon atom to which it is attached, thereby forming a blcychci
- 10 fused ring system with the phenyi to which it is atlached wherein said heterocycloalkyl
| comprises from one {o three hetero moities selected from O, S, -C(=0), and N, and wherein

| . said cycloalkyl or heterocycloalkyt optionaily contains one or two double bonds; '

‘ R' and R2 are, with the carbon to which they are. attached connected to form a 03-07
_cycloalkyl or a 4-7 membered heterocycloalkyl compnsmg from one to three hetero; m0|t|es,
15 selected from 0, §, -C(=0), and N; and wherein said cycloatkyl or heterocycloalkyi optsonalty L g

contains one or. iwo double bonds, and whereln said cycloalkyl or heterocyctoalkyl is
optionally fused to a Cs-Cy4 aryl or 5-14 membered heteroaryl group; '
wherein-said C;-C; cyctoalkyl or 4-7 membered heterocycloa!kyl formed by R'and R?
can each optionally be substituted by from orie to three R groups, and said optionally fused
20 aryl or heteroaryl can each optionaily independently be substituted with' from one to six Fl12 :
groups, wherein the R groups are selected from R®, R", -C;-C, alkyl containing one or wo
unsaturated bonds, ‘halogen, -OR"™ ,=NO;, -CN, -C5-Cs cycloalkyl, NR“*R14 NR®C(=O)RY, -
C(-O)NR""R“‘ -0C(=0)R¥, -C(=0)OR™®, -C(=0)R™, -NR"C(=0)OR", NR“C(—O)NR“R'S -
, NR¥s(=0}R™, and -8(=0),R"™; , .
' 2 Ris C1-C4 alkyl, wherem said C1—C4 alkyl optuonaliy contams one or two unsaturated
~ -bonds; ‘ ' '




CN, N2, -OR 16 -NH2, -NHRL6, -NR76R17, or -NHC(=O)R16; RSZ2AMAMEEI4r e each
I ndependently Hor nethyl; R6, R, Rs and R70 are H 5 R' is selected from
Cl-C4 al kyl, -(Cl-C4 al kylene)-0-(C -C4 alkyl), 4-(1- methylimdazole),

- (C1- &4 wologlesiael - NH2, - (ClL- C4 al kyl ene) - NH( C1- C4 al kyl') pctAiskGess

al kyl ene)- N(Cl-C4 al kyl)(C1-C4 al kyl); each R73, R14, and R15 is

i ndependently selected fromH, R18, Cl-C4-.alkyl, halogen, -OH -SH -NH2,
-NH(C1- &4 al kyl), -N(Cl-C4 alkyl)(C -C4 g kyl), -Q(Cl-C4 alkyl), -S(Cl-C4
alkyl), 10 -CN, -N®2, -C(=0 (Cl-A4 alkyl), -C(=O0OH, -C(=O0Q Cl-C4 alkyl),
NHC(=0O) (C1-C4 al kyl); -C(=O NH2, and -C(=O N(C1-C4 al kyl)(C1-C4 al kyl), or
R13 and R14 when in -NR13R14, may optionally be connected to forma 4 to 6
menber ed het eroc £:I 0 fhshetesd0onys, ~OHOUP
optional l'y conpr] s S@ﬁ%&xﬁ%@ﬁ@ﬁf &kﬁé"y%%‘g%&%&etles 'sel ected from N,
S, 0-and - GEMOYQ?, RS akitz, F&WanNRR‘i?:qrlecPfd@&ndently sel ected from C6- Cl4
aryl and 5-14 negbg{dadar@@gcﬁrr@aﬁenhenthmrmemysal d heteroaryl conprises from
one to three hetegg i ti sel.ected from 0, S, -C(=0, and N, and wherein
sai d aryl and heFe 33 dgr E(’){fjtlonally substituted with fram {o t hree
substituents sel gtt ¢l sfeﬂeodeIrom GitGay lalklpt (@@l | 3fVEBR A Gty e o"f Tt wo

unsat ur at ed Qﬂﬂﬁfﬁﬁz@'@% 0(&8@?&3"‘%“9)‘”&‘;' -301 N Rucyledpteaic, @, dﬂyl‘)-y'me aW(y@ihe)m

al kyl ) (C{-CA -3(01 4 al kyl),

- C(=0) ( Cl- cM(CmQ«ﬂky' JCoeallon, - (=0) O(Cl-C4 al kyl ), -NHC(-—O)(Cl C4 alkyl),
-C(=O) NH2, and - cgace)pm( @1, Ghd H'kig lde@Endtlyaselegted fromrttl 1. Ge-Carplivh halgaan,

lected f clg, t abl
calt g ¢ her 6o "gﬁ‘é‘"é%t?ég“ arﬂ% ‘W? é‘ha'kﬁ@d%rky'm@(dmgmﬁ) , ch argept abl e

| nvent I QN | a |
are proid ded:Nx\htlﬁ)elﬁ(TQ)(C«‘&i @"@ll)né?c(HQ)OH-ePh)ﬂ)O(COrCatsagl}yﬁ.an @;@nc AT 1
anot her enbediapp, anﬁ%(he)mex-bybskyimnw alkyi)s opRGpand R wien d gNR™'R amqy

. f d enb d I f
PR ont s b sEn By e o 0 kPoBM et ARl nadhag sog, ©

-NQ2, - - OH, whibiRheterO(aglara eptitryelly comprigns fom 4o ughre fetelq m°‘ﬁ|ﬂ&6‘£‘€$‘?‘tﬁ°’&4
al kyI) -NI—KlTCé hadldeydy. . or -N(Cl-C4 al kyI)(Cl C4 alkyl). 30_1n another
~enbodi ment -of ‘the | nventi (6] d r rein
RS TR O ek ol s RBRHANR Bl 1) B i koo
enbodi nent ﬁ&emsryk @aerem@adsxetermmpﬂsw-fzom @‘?9 o e h@)"@l@meﬁ felgctp? EPB; 1 ed

~enbodi nent, Ad @H&Eih%énd P At K&H‘r‘éarﬂfaretdwonanymtitmﬂd witiofrrounds
of formula P are I)OVI c?

CONH2, - NH( Ganecio an'fR?/ISPbS*N(e@? esietd ST?&‘%‘C&&V%?‘%?P “VO&'& C&&%’%yl )
- O =0) NH( Clpzhtdtéy/bonds, -Ha(og ), NOELL-864-Nidok NH(G €S- 2041 kG alk @k - or.
) NHS( O%OZ Rl&)(cf—c.q alkyi) -S(C1—C4 alkyl) -CN -NOZ, -C(—O)(Cg~C4 alkyl), -C(—O)OH -C(—O)O(C1-C4 -

| ' alkyl) -NHC(-O)(C,-Q; alkyl), -C(—O)NHZ and -C(=O)N(C4-Cs alkyl)(C1-C4 alkyl) and '
nisan mteger selected from zero, 1, 2, 3,4, and 5 '
and for pharmaceut;cal!y acceptable salts thereof
inone embodlment of the invention, compounds of formul'a lare prowded whereln R?
E 25 15 methyl ethyt or stra1ght—oham propyt In another embodlment R® is methyl ethyl,
o 1sopropyl or stralght-chaln propyl Ina preferred embodiment R*is ethyl. ‘
| in another embodlment of the invention, compounds ‘of formula | ate provuded
whereln R'is -CN, -NOZ, —OH -NHz, -O(CT-C4 alkyl), (01-04 alkylene}-OH -NHC(-O)(C1-C4
_ alkyl) -NH(C+-C4 alkyl) or -N(C,-C., alkyl)(C1-C4 alkyi) ' .
30 ', in ancther embodlment of the invention, compounds “of formula I are provsded
| - wherem R* is —CN, -NO», .,-OH -OCHs, -CH,OH, -NHg, or -NHC(-O)CH3 n another
) ' embodlmentR is —OH, -OCH3, -CHZOH NH., or-NHC(—O)CHs lnapreferred embodlment o
-RIS—OH _ : o ‘
In another embodnment of the ‘invention, compounds of formula | are prowded:
35 whereln Q is halogen, -OH, -O(C4-C,4 aikyl) -NHz, -NH(C1-C4 alkyl), -N(C1—C4 alkyl)(01-C4 .'
' alkyl) -C(=0)NH,, -C(— )NH(C,«C., alkyl), -C(-O)N(C1-04 alkyl)(C1-C4 alkyl) —NHS(—-O)ZH or
_-NHS(=0); R". :




21 April 2006 WD 03/035622 PCT/|B02/ 03668 I n another enbodi #2dPib#00nhe

I nvention, conpounds of fornula | are provided wherein Qis F, -OH,
-C(=0O) NH2, - NHS(=0) 2CH3, -NHS(=0)2CH2CH3, - NHS(=0 2CH2CH2CH3,

- NHS( = O)‘Q@R CH3) , - NHS(=0) 2CH2CH20CH3,  or - NHS( =0) 2 ( 4PCT/IB02/03668
(1-methylimdazole)). In another enbodinent, Qis F,-0OH -C(=0) NH2,
-NHS(=0)2CH3, - 5 NHS(=0) 2CH2CH20CH3, or- NHS( =0) 2(4- (1-methylim dazol e)).
I n anot'her enbodi nent of the invention, .e¢bnpounds of fornmula | are -
provided, wherein Xis H F, -OH -C(=0ONH2, or-CN. In another enbodinent,

Xis H F,-OH or-CN. .In another enbodinent of the invention, Qis F,

-OH, (- O) NH2, - NHS(=0) ZCH3 NHS( =0) 2CH2CH2OCH3, or - NHS(=0) 2(4 1

- et hyl i m dazol elp) armtier XmbodimeR, of Bk, ingantig, corpopndsapioforanlachBiedPradged of

the inventign. . ,qorraougds Fof b@,rnwca:d)Nﬂge m;@ge@E V\/q@qg(_@)sz@Hs,an.

I nt eger sel ect ed from t hr ﬁéﬁ{ggﬁ"yt?{e ql_ﬁ%a@f(: (r)\;eger

sel ect ed frHWbQ&CW%CHe @H?%’Q’z%c'aﬁ)h@ﬁﬁe
conpounds - 0(f1-rﬁarﬁymtdezdle)ﬁr B @riother darthpdimehte CeisrF, RDHaRG(=RINHNI-NHS(H0:Ctar bon -t 0

whi ch t C od 15 “cycl opropyl, :
cycl obut I (cﬁ g'h@f?ﬁ(mdr‘ﬁ ﬁﬁ%}ﬁ@fﬂ el {Jlm‘dyég% ~optionally subst | tut ed
“with one or tvvo Rt@Ogﬁeb@p@Odlmﬁntaﬁoﬂﬁeﬁveémmoﬁ'ﬁﬁ*ﬂ“déf“tfﬁ@“q'%}eﬁi?|R5‘|’Y' ed,
conpounds Ofnd:&h 5 1 ri (¥ eC@UW}HPSﬁLCN WH Bhéthét dﬂ’aboarﬁ{énwtlémt FEORasrban, t 0

-~ which they are attach are co cte Q |

“optional Iy substNtatPEel Wb["ﬁ'"?etnbﬁfuntgﬁg'wd’?t"’?vé TQ?Z oéd(g O%ﬁ Pcélr_\'g&?%%&
enbodi ment , NHS(EORZEIGHOBHY lor eidS(FOf0F mmwmzommnnz i &, FoOHs g iN-t it ed

wi th anR12 group. anglng r @ mﬁ&mént%m9'1mmomfcohgeddev %ﬂn@ﬁa :caa@mma of

formulal are provi ereln R2, % {1
are attachewhereln 8 iv g ergebseieaied HIMnzero. eRfe hiredr {ﬁSE'SE*h 'bffa’l’rl ?eger ,
subst i t ut edsendcleld fromeneiwd vathidé2 groups. I n one enbodi ment, the cycl ohexyl

group formed by nla,,%pggr BRobdindf! fStHQ%JheﬁngrE%o%b&dg?f%@n&a UPe chidel

anot.her enbodi nent
exarpl e a ww-oﬁerww ,othrcshewamsaw which dghey, %fefﬁi@@?fd ?k’? %ﬂrﬁeﬁ%ﬁ’ef*’wr?g and

the ring fog yaRskobW, dydioruil chlopentid of Egelohe;fyzgrnep,raaoigoﬁroaale(ambstmped wittabriey
substituted %ﬁ ﬁQCI ted above. In a nore specific - enbodinent, the benzene
ring. and/ or® R riFf' P¥or med by Rl and R2 are each.optionally . substltuted

with one or two Iﬁt?ﬂlog\eoombodlmmtmfethe ritysaiiane ompeynds L Hommea it ore grovided,
subst i t ut edy@0eigt Qmé"ﬁ? Aktha T @HRn th th%ﬂ%é}eérer@(a&e‘dpﬁfel édrﬁeﬁ@ﬁdfoﬂﬁ%t R1
and R2 form-a cycl ohexy rou |chc hex fused to-a
benzene 't i nEYCORBRIOHR cﬁg(’ el bt dégn Xr&r gbgwgv\ﬁ A g opefitey|
group i 20 f uasishdinteng tHaepdeeatyt growp fodm'edelyﬂ:ﬂend %seo(auwstmﬂemww arf §&achupt o
benzene or cycl glneai%{hei 'éﬁ]ﬁgd ﬁ@ntb&nﬁt@r‘ﬁoenhéra'(Q)ﬁ%ﬁd&p&nfomlulgrl %Cﬂ)tﬁhé’éﬂy |
andfor t h? ‘\Ltlajereln R1 and R, with the carbon fo wh|ch they are attached are connected to form a
cyclohexyl group optlonally substltuted w1th one or two Fl12 groups In one embodiment the
o __cyclohexyl group formed by R' and R2 is not subs’ututed W|th anR™ group. '
;,25 ._ e R | another embodlment of the rnventron the rmg formed by R1 and R2 for example a.
. oyc[o.pentyl or cyclohexyl ring, is fused to a benzene rlng, and the ring formed by R and R% .
_ | -and the benzene ring are each optlonally subst:tuted as reclted above ‘Ina more specrﬁc"
| : embodlment the benzene rzng andlor the r:ng formed by R' and R2 are each optuonal!y'
. substltuted with one or fwo R12 groups. In one embodlment the benzene is not substituted
30 with any R™ group.. In another more spegific embodlment R’ and R2 form a cyclohexyt
' group, _whrch cyclohexyi group is fused to a benzene nng, or R and R form a cyclopentyl
.. group, whrch cyclopentyl group is fused {o-a benzene ring. In elther case (cylopentyl fused fo -
- benzene or cyclohexyl fused -to bhenzene). said cyclopenty! or cyclohexyl andlor the fused
. _benzene ring are each ‘optionally substituted with one or two R'as recited above. In another
35 i _embodiment, the cyclohexyl or cyclopentyl group that is fused to the benzene is not

substltuted wrth any R* group.




benzene ring are each optionally substituted with one or twd P 206 ecited
above. In another 35 enbodi nent, the cycl ohexyl or, cyclopentyl group that
is fused to the benzene is not substituted with any R12 group. 21 Apri

2006 WO Q36 036B&2 PCT/ 1 B02/ 03668 -5 I n each of the af or eneniigonedcs

enbodi nents,” when an R72 substituent is present, it is in one enbodi nent a
-CN or hal ogen, for exanple a fluoro group. In another enbodi nent of the

i nvention, when R and. R2 forma cyclohexyl or cyclopentyl, the

cycl ohexyl or cyclopentyl are optionally fused to a benzene ring, and R3 is
5 nmethyl, ethyl, isopropyl or straight-chain propyl. In another such

enbodi-ment R3 is methyl, ethyl or-straight-chai'n propyl. In a preferred
embodi ment, R3 i5,¢ é%f thd aor@a@m%d ammmnmafantmesubgmm lsQesenhRR RL
and R2 form a cyc P or cl opent XC ohexy or cycl opentyl are
optionally. f!@gwm@dﬁn%ﬁz@ﬂ@f ?'?ﬂfn g a‘RBf'B P§”° OCH3! - CH2OH, - NH2,

or - NHO(=0) CH3. | nn améfhbe emBotrhererdiank meattioRdwhe R‘Chhd RREam 20cyeiBhtxyl- @CH3

- CH2OH, - NH2

“OH, -NH2, - "Eﬁf“@gw‘gr %?“’ﬁ‘% %&ﬁ%ﬁ“&ffﬁfﬁ géj"%g a‘ﬁ@@gﬂ ﬁi‘%&% '%ﬁ;lécﬁ"gg aFkyI)

- NH( C1- s ahddipl, )ethybrnsopmpolor@:rarahtkcﬁam(p@pyun anktw)such #Mmip Br fsggetnyl,
enbodi-ment ,- dgd brSstra ~chlaia pmf}% plerERed bBsHimeH, ﬁ“&@mynvent i on, when R, and

R2 forma cycl ohex $q€i tk%ﬁghﬁoﬁy%ﬁmﬁx hd %c: CMEFO‘%%RE’—%&" gre
'S

optional Iy fused '?%“Sl?'%ﬁ?é
- NHS( =O) 2CHayclopdniSl, 4@ aada@ylzm:pp@ny! aldHBLoB)IR (uted  aberizgha MigianbREk) . | n

anot her such -

NLK CLo 4 al K9P wk["%?*z%ﬁ Nﬁﬁ%fi)“?%? R Qyﬁn%%”%efﬁﬁg%t %N:@N; 2 ca
al kyl), 19¢(= c@iﬁa Cﬁ"‘é?*ky!"b“(el ClEPIHT ) 7363 fnbggime ﬁscs—g*‘; In
mg} hg; 2?::1(2: INGYBOH mt rOQ;-Cs afkyl),-(EHE, au@(ené»mmz NHNH@W@;M -NH(C1-G4 ,

- NHS( = qzdﬂ%&c?émgé 'Cf‘ 'ﬁﬁﬁq&@@ Nﬁ%/%f °§ . g‘l in anot her

enbodi nent of t hdnianolnt P@bpd'mrpfme WertRD, wmnrrﬁaa'& derax gl cygiehexyt or

cycl opent yl ,cydibeny o{eO&ye%uéxyier cw@dea@mé YhtioRslR faset mnaérlzyne‘ tirgeend Q 191F

benzene rlng and an Lo

‘enbodi meft ﬁzscbﬁHz "OH, Hsr( %3' -Ng)sgﬂﬁécr%n’bom ‘men %{% fﬁ ent i on,
when RL and lmhyl!mtdﬁﬂae)byhjllEt!)hféﬁwucbreme@m@W@ isgwleps. -OH. h@(‘éﬂy‘é&l Wb

cycl opent yl m(a g é@nm(bycjeu L& a&yg{: zrldeﬁama(o, 4,a|ky91ﬂc:(—0>mta=0) NH2,

NHS( O)ZCH3 ? Pﬁi%‘%&e Z@nﬁrod' met hy |mdaz %&. and X

is H F, -0O%s aﬁ‘ﬁ’[ 2%1"2' ﬁ'éojnfeﬁléﬁ’? "??r?d'"'{ﬁﬁ and R2
forma- cycl @t xy FC(eO)Niyy | -DIPSRGICH:t heNEBEHQ RO, or W@mcwcm e-
opti O”alﬂoy fl\&ﬁs“(‘%)t&ﬂ@:rpﬁéﬁs?”ﬁrlé (RFcHaed, d‘(bHS,Sor&NHS(—O)zm (1-methylimidazole)).
" In another. embodlment of the invention, when R' and R® form a cyclohexyl or.
| cyclopentyl the cyclohexyl or cyclopentyl are optionally fused to a benzene ring, and X is H,
F, -OH, -C(—O)NHz, of ~CN. In another such embodiment, X is H, F -OH, or —CN.
~ In another embodiment of the invention, when R' ‘and R*“form a cyclohexyl or
25 "oyc‘:lopentyl the cyclohexyl or cyclopentyl are optionally fused to & benzéne ring, Q is F, -OH,
—C(—O)NHZ. -NHS(=0),CH, -NHS( O)ZCHchzocHa, or —NHS(—O)2(4 1-methyhm|dazoie)) "
) and)(:sH F, -OH, or—CN. : _ .
In another embodirnent of the invention, when R1 and R2 form -a cyciohexyl or
. cyclopentyl, the cyclohexyl or cyciopentyl are optlonally fused {o a benzene ring, ‘and nis an .
3O " integer selected from one, ‘two, and three. In another such embodiment, n is an integer
selected from one, two, and three and Qs halogen, -OH -O(C4-C, alkyl), -NHg, —NH(C1—C4
alkyl),” -N(C,—C4 alkyl)(C1-C4 “alkyl), -C{=O)NH,, -C(—O)NH(C,-C4 alkyl) -C(=O)N(C:-C,
alkyl)(C1-C4 alkyl), -NHS(=0).H, or SNHS(EORR™. _
, o another embodiment of the invention, compounds of formula 1 are prov:ded
'35 wherein R and R® are both hydrogen. ‘
- Specific examples of compounds of the invention of formula | are:




30 ' integer selected fromone, two, and three. In another FIAWre#Sdi ment,
nis an integer selected fromone, twd, and three, and Q is hal ogen, -OCH,

-Q(CL-C4 NH2, -NH(C1-C4 alkyl), -N(Cl-C4 alkyl)(Cl-CA4 al kyl),
O)NHZW(%@&%S)"'KIH( Cl-C4 alkyl), -C(=ON(CL-C4 al kyl ) ( CIRGIIBARR3fGS |

NHS( =0)2H, or.NHS(=0)2R'. In another enbodiment of the invention, conpounds

of formula | are provided 35 wherein R5 and R8 are both hydrogen Specific

exanpl es of conpounds of the inventi on ofsforrml al are: 21 April 2006 WO

03/ 035622 PCT/ | B02/ 03668 7

Exo- N- (3-{6-et hyl -3-[3-(1-hydroxy-cycl ohexyl) propyl ] - 3- aza bi cycl 0[3 1.0]h

.ex-6-yl)- phenyl).-net hanesul f onam i de; Exo- N ( 3- iG et hyl - 3- Y

roxynet hyl -cycl o é‘?‘i’t"ﬁ 16-q4mvbpY-{t- f@d@ﬁhciﬁl%?@l B[OBY’ 3‘6{@1@'23’910[3 0]hex-6-y}-

6-y1}- phenyﬂ)ﬁenﬂ)}hi@ﬂtﬁzﬁé‘sufoﬁwaﬁﬂaj de; 5.

5;(10 N;)Egm[/fs} eETQ%/ a i Shé‘ %ﬁg-hy roxymetl¥yl-cy é/nt:)[) %ogﬁﬁ-gzaqy Eycf%Ea3 1 a]h )] hex-6

- Ex0-1-(3- [66-ylspwﬂﬂetbgmeﬁulm@emdbj 6- et hyl - 3- aza- bi cycl 0[3 1; ,

0] hex- 3-g/1 ] - pr opgka:n- 32[15%1“3 Ymdan-Z-yImethyI)-3—aza-b|cyc!o[3 .1.0Jhex-6-y

Exo- 3-{6- Et@éh_ ﬁ‘[t’@ 1%&% r oxy-cycl ohexyl") - propyl ] - 3--aza- bi cycl ][3 1. 0] hex-

6-y1}- Yamriganesyiopaniden hoxy et hanesul foni ¢ aci d

(3- (6 et hyl - 3- [35(01Fﬁﬁ@{335€¥lﬂw@bﬁﬂ“@1¥94e)hym agayti dyelBf3.1.0]hex-3-yi]- Dropyl}-

aza- bi cycl o pr?g% ex-6-yl }-phenyl)-am de;

\Exo-3-[ 6- et hyl - hydr oxy- i ndan-2-yl rrethyl)-3 aza bi cy cIo{hB 1. 0] hex 6- yl]

-5-fl uoro-ben ZanE’('P@ {6— efiryl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclof3.1.0lhex-6-yi}-

Exo- 3- [+ ettkby.i:arﬁdéZ hydr oxy- i ndan-2-yl net hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex- 6- y|]

- benzam de; Exo 0XY3e et hanesul f.
{3-[6-ethyl - ZE%rZEIIr%%tEy IeH‘n pesu onui. ﬁ%? Hb-(lff}-gtgyl gﬂ% -{1 hydroxy~cyclohexy[) propyll- 3- .
bi cycl o[ 3. 132@113?9&9‘40[5—1ylhpx—ﬁﬁwyammmdeao 2- met hoxy- et hanesul foni ¢ acid -
[ 3- (6-ethyl -3-i ndans. &bﬂyﬂ@@%rogy—ﬁéa% Q-Qmethyl&f—aza—bzcyclo[S 1 O]hex-B 2\/I] -5 flucro-
bi cycl o[ 3. }aheé 6- yI) phenyl ] -'am de; - hydr oxy-i nd
an- 2-'yl met M%4za-bi-cycl o[ 3.1.0] hex-6-y[]-5 -
f 1 uor o-18henyl } - nBwkdfetyl3-@rrgriogeindan-2-yimethyl)-3-aza-bicyclo[3.1 O}hex-ﬁ-yl]- L
Exo- N- ( 3- {%ﬁ&ép,ybe 3- [ 3- (1- hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl of 3. 1 0] h
ex-6-yl}-5 uor o- phenyl ) - met hanesul f onam de Exo- 1-net hyl -1
 Hi ni dazol e- 4- suPPEATEhayethanesufficeoady I{3'[§'9("2’ Wahwﬂmrﬁ sﬁmyﬁhwa,r@ﬁga)
13- aza- bi cy digbBh.0kkiBeR-phentienidteny| } - ani de;
Exo- 3- (6 et hyl - SEJth&yxlhgﬁésm%m 3- azaacp CyCl[QI(g’ et]’lyloil-m an—9 yh(ngthytljg g%a(:}m de,
2_0: bicycio[3.1 O}hex-ﬁ-yl)-phenyi]—am:de ' ‘
' Exo-N-{3-[6-ethyl- 3—(2-hydroxy—:ndan~2—ylmethyl) 3—aza blcyclo[3 1 0]hex-6-yl]~5— _
ﬂuoro-phenyl}-methanesulfonam:de o . _
. Exo-N-(S-{B-ethyi-S -[3- (1—hydroxy—cyclohexyl) propyl]-3-aza-b|cycio[3 1 O]hex-ﬁ—yl} 5 .
RN "fluoro-phenyi)-methanesulfonamlde ' - R
.25 ' N Exo-1 -methyl-1 H—xmldazole-tl—suifonlc amd {3-{6—ethyl-3 (2-hydroxy-mdan—2—ylrnethyl)- '
L -aza—blcyclo[s 1 O]hex-ﬁ-y{]—phenyl}-amlde o , .
: Exo-3-(6-ethyl-3-:ndan—2-ylmethy| 3-aza-b|cyclo[3 1 D}hex-S-yI)—benzawde _
e Exo—1-methyl-1 H-imidazole-4-sulfonic . acid . [3- (6-ethy1_-3-|r_1dan—2 ylmethylfs—az'a- E
o bucyc!o[3 1.0Jhex-6-yl)}-phenyl]-amide; . - .. : o
7_.30_ o Exo-3-{6-eﬁ1yl -3-[3- (1-hydroxy-cyc!ohexyl)-propyl]-3-aza-b|cyclo[3 1 0]hex-6-y|}~5-
N ﬂuoro—benzamlde, . _
. Exo-1-methyl- 1H—:m|dazole-4-sulfonlc ac:d (3—{6-eﬂ1y!-3-[3 (T-hydroxy-cyclohexyl)-
propyl]-3—aza bicycto[3.1.0Jhex-6-yl}- pheny]) am!de ' e ST '
o Exo-3-{6-ethyl 33-(1 hydroxy-cyc!chexy!) -propyl]- 3—aza-b|cycio[3 1 O]hex—ﬁ-yl}-
35 : phenol , :
' . Exo- 2—{6-ethyl—6 (3—hydroxy-phenyl)-B-aza-blcycio[S 1 O}hex- -yimethyi] |ndan—2~ol
-and :




Exo- | - et hyl - 1H i ni dazol e- 4- sul foni ¢ aci d 21 April 2006
[3- (6-ethyl-3-indan-2-yl net hyl - 3-aza-
bi cycl o[ 3. 1. 0] hex-6-yl ) -phenyl]-am de; 30 .

Ex0- 3- ( Gwetddwbsed2 [ 3- (1- hydr oxy- cycl ohexyl ) - propyl ] - 3- az arOT/ABRI08§63. 1. d hex-
6-yl)-5 fluoro-benzanide; Exo-I-nethyl-1Hinidazol e-4-sul fonic acid

(3-{6-et hyl - 3-[ 3- (1- hydr oxy- cycl.ohexyl) propyl] 3-aza- blcyclo[3 1.
0] hex-6-yl }- phenyl ) - ani de;
Exo-3-{6-ethyl-3-[3-(1- hydroxy cyclohexyl) propyl ] - 3-aza- bi cycl o[ 3. 1. 0] hex-
6-yl} phenol;
-2-[ 6-et hyl -6-(3-hydroxy- phenyl) 3- aza- bi cycl o[ 3. 1. 0] hex- 3- yl methyl ]-ind

anoz ol; 21 Ap“:gxc» @ %Q{%{a{?%%@hﬁ%&é B3 06 Bex-6-y1)-phenal;

- Exo- 3- (6 et hyl -3=1'n -aza bi cycl o[ 3. 1. 0] hex-6-yl)-plienol;
and phar na@@dﬂ)h@fmapwﬂﬁﬁib’@ﬁ?@ﬁﬁb?S§5§W§’3Phereof Ot her specific exanpl es of
conpounds of t hGDth Béifitdékafipleb of crwipauridsaf the invention of formula | are:

h i h
G0 (2 o DL oL A i i 5. 1.0

Exo- N-(:*»—{aal-uewn)yhetﬁal{esul(onamwmcttrﬁ@net hyI cycl-opentyl }propyi]-3-aza-bicyclo[ 3
1 0] hex- - 6-yl }- rj bqglgSﬂyhifogmﬁé{hyd-eyclopentyl)—propyl]-3-aza-blcycio[3 1.0lhex-
1-(3-[6-(3, uor o- md 6- et hyl - 3-aza- blcyclo[3 1.0] hex-3-yl]-pro
pyI }- cycl &1!!}(%{\?63/‘)“"‘?@3”98“ e
Exo- 3-{6- et hyl - %{oa*aqsmdmmgmwmyamw y-am@mﬂq&?sma%ai ﬂrREWIl‘o[ 3.1. 0] hex-

6-yl}- benza Teé(a 0- 2- net hoxy- et hanesul fonic acid

(3-{6-et hyI 1- hydr oxy- cycl ohe ) - pr . _ S

~ aza- bi cicl of 3. 1. Beret6- eébw}[gﬂhfyﬂgﬂxy"c)é% hgah- Pﬁ%bé‘aﬁ%P ﬁ¥§”°§/3 %i‘n%%hl foni ¢
aci d (3-{6-ghhiald- [ 3- (1- hydroxy-cycl ohexyl)-propyi]-3 15 aza- bi cycl o[3.1

o (316 ey a9 -elfyl-3-[3-(1-hydroxy-cyciohexyl i-3-
Exo- N- (3-{6- et hyllgy QQ §rq“8’iy Cth%‘eg's‘f%?lg % (348 ethvm[? (1-hydroxy-cyclohexyl)-propyl N

) - propyi | - SazabisytelEy s }ﬂ}-ll’)‘]ehlékarﬁ'd% }-5

f 1 uoro-phenyl) - nBFot@ﬂI%ﬁ\'dk _aRaskaiRnic acid (3-{6-ethyl- 3-[3-(1-hydroxy—cyc!ohexyl)-propyi] 3~
Exo- N- ( 3- ( 6- eth - 3- Xyl :

) r propyl9d - Sazéi’é‘? ?@ch?'ﬁ%'@f@]e zarg'xgki?gg

f1 uoro-phenyl) - nEde&Mtthﬁﬂydwg—yyc&hgxyl)zmopyl]~3-aza-blcyclo[31 O]hex-ﬁ yi}-5-

- Exo-3-{6-et 3 ¢l ohexyi) - propyi ] - 3- aza- bi cycl o[ 3. 1. 0] hex-
VRS e o bbbl R

"Ex0- 3-{6-et hyl - SE’["SN'@L{%?W 55&/“0?@["6‘%8&%%“@ itk f]']s'aéa'b'cyd%m g),]hex ? g 0] hex-
6-yl}-5- 11 upfopHeayipmsindeesutapnidedesiigle- | - met hyl -1 H-i i dazol-e- 4- sul foni ¢

acid (3;(6-ethyl z3;4 8 ! '%Y[Q (P?ﬁ)ﬁ’r&%b&&iﬁ%ﬂﬁmpyl] 3-aza-bicyclo[3.1.0}hex-6 yi}-5-
"~ fluoro-benzamide;
Exo-3-{6-ethyi -3-[3-(1- hydroxy—cyclohexyl) propyl}-S—aza-b:cycto[3 1. 0]hex-6-yl}-5-
' fluoro-benzamide tosylate; : : :
" Exo-1 -methyl -1H- imldazoie-4-sulfomc acid- (3-{6-ethyl-3-[3-(1-hydroxy-cyc]ohexyl)-
SRR propyl]—3-aza—blcyclo[3 1 O}hex-ﬁ-yl}-phenyl)—amlde _ - -
- Exo-1-methyl-1H- im|dazole~4-sulfomc acid (3—{6-ethyl-3 [3-(1-hydroxy-cyclohexyl)—
' 'propyI]-S—aza bicyclof3. 1 O]hex-S-yl}-phenyi) ~amide citrate;
Exo~3-{6-ethyl—3-[3 (1-hydroxy-cyclohexy!)-propyl]—B aza-bicyclo{3 1 O]hex—G-yI}-
phenol : e L
30 Exa—3-{6-ethyl -3-[3-(1 -hydroxy—cyclohexyi) propyl]- 3-aza—b|cyclo[3 1 0]hex~6-y|}-
© - phenol citrate; o : :
Exo-3-[6-ethyl-3-(2- hydroxy-indan-Z—ylmethyt) 3—aza-bicyclo[3 1 0}hex-6—yl] 5-ﬂuoro-
benzamlde, S Coee Ll . :
o-N-{3-[6-ethyl-3-(2-hydroxy—rndan-z-yimethyl) S—aza blcyclo[3 1 O]hex~6-yl]-
35 'pheny[}-methanesulfonamlde. ' : o :
" Exo-N-{3-[6-ethyl-3-(2- hydroxy-tndan-2-yimethyl)—3-aza-b|cycio[3 1 01hex-6-y|]—

o pheny!}-methanesuifonamlde mesylate;




' 25 propyi]-3-aza-bi cycl o[ 3. 1. 0] hex- 6-yl } phenyl ) - ani de; Exo- 21/f8¥h3406

H i m dazol e-4-sul fonic acid (3-[6-ethyl-3-[3-(1-hydroxy-cycl ohexyl) -
propyl] 3-aza-bicycl o[ 3. 1. 0] hex-6-yl }-phenyl)-am de citrate; .
3- { 6 93/035@22[ 3- ( 1- hydr oxy-cycl ohexyl ) - propyl | - 3- aza-BCT/1AB02/03668

|cyclo[3 1. d hex-6-yl} phenol; 30
Exo- 3-{6-et hyl - 3-[ 3-(1- hydroxy cycl ohexyl) propyi]-3-aza- bi cycl o[ 3. 1. 0] hex-
6-yl} phenol, citrate,; 8-

-3-[6-ethy| 3- (2- hydr oxy-i ndan- 2- yI met hyl ) - 3- aza- bi cyclo[3 1. 0] hex 6-yl ]
-5-fluoro - benzam de
Exo-N-(-3-[6 et hyl - 3- (2-hydr oxy-i ndan- 2-.yl met hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex- 6-
yl']- 35 phenyl }- ”Etv §M]¢If3Qﬂﬂ§Hr6i@vlndan~2-ylmethyl)-3-aza-bzcyclo[S 1.0]hex-6-yi]-
Exo- N-{3-[ 6-eth 2- hydr oxy-i ndan- 2-yl net hyl ).- 3- aza- bicycl o[ 3. 1. 0] hex- 6-
yl 1. phenyl }Hﬁ?zﬁ‘é'ﬁ’«?sul f onani de mesyl ate; 21 April 2006 WD 03/035622 -8
PCT/ 1 BO2/ 03668 E)EG9-3-{5E-6th§{3H§’/-hY(BOWQHGQ9dFS¢R§‘h)rl)I‘l'-’dm blcygib[ﬁétqu*ﬁ-yi]- o

- 3-aza-bi cy idb-claex- 6-yl ] - benzam de;
Exo- 3- [ 6- et P.Ja% (2c hydr oxy- i ndan- 2-yl

aza-bic 3.1.01. - .
o 61T banz e ML ars el B e EEIE RN
: E 3- [6I eE gyllb%]ycgqﬂ hymeosyi-bidapadidyl net hyl ) -3-aza | :
I CyCl O e
Bxo. N {3-] 6. et h ?g”(@ﬁ&@’?% h’f"?‘g‘g%ﬁ"ﬂy'm‘itW;)'aS'azﬁ'b‘°¥°’°[81O'E‘Txoﬁ%‘] 1. 0] hex- 6-
yl].-5- fl uoﬂ@rpnwll}}neﬁ@nmlﬁmsmideonam de;
Exo- 1- met hyl - | H igp-dazstlyerintdabhleaistirad 4bid {3- [s ethy[-3-(2 hydroxy-lndan-2~ylmethyl)

(3 Lo el s (ol Ol B BT 10 |
~ Exo0-2-[6-ethyl - 6E(«82-It£§fethsd}ﬁy3 pydezxwp)wer@n@zaabmwmiﬁ sPBes- 3@]mmd]5m}anr2e@lhy| ]-ind

an- 2-ol ; - Exo- 2- nic aghd  3-(6-ethyl-2-indan-2-vi thl-3- _
[ 3-(6-ethyl - 3- lngﬁ ?%Owaﬁ%%%'gga_ d 7[ -(B-ethyl-3-indan-2-yime W3-aza- .

bi cycl o[ 3. 1PioYFREX1 Bl“‘i’F' ‘y’be@l’TW IS de; o

Exo- 3- ( 6- et hyl - 3EkemslqBretByl: Wanmh-lawlme’ﬂayazaz@mcmd[b{ Qhéx—@jxlhbmzﬁnyde ) benzani de;
15 Exo-lz net hyl f R -3-aza-

[ 3-(6- e{l% - 3- m%t“g} ﬁﬁ?ﬁ-l ﬁﬂé‘ggéfg'%‘u cy%lcﬁis ?@ﬁ"e"kag‘da?ﬁﬁ'erﬁ??‘f 38??7? e
and Exo-3- (em@!qﬁfyi Olhex- amezy!wrwéwyﬁ 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl

) - phenol . - Prefer Ee&smemﬁwmanefyurﬁmwaaa-bmﬁiow hehdas-gpbhenol.ar e:

[E)éolN(-jf ﬁe§(66e;ri/¥°re?erle§ CgmpOUXéjS O?%(mel.llg? Hne |n¥er;)(|orparg'pyl ] 37aza bi CyCl 0

Exo-N-(S—{6-ethyl~3 [3-(1-hydroxy—cyclohexy])-propyl]—B—aza—blcycio[3 1. O]hex- -yi}-
20 - phenyl)- methanesulfonamlde ; - :
| Exo—N—(3~{6-ethyl-3 [3-(1 -hydroxy—cyclohexyl)-propyl]-3-aza-b:cyclo[3 1.0lhex-6 -yl}-
- “phenyl}methanesulfonamide ciirate 0
Exo-N- (3-{6—ethy|~3-[3-(1-hydroxymethyi cyclopentyl) propyl] 3—aza-bxcyclo[3 1 O]hex-
. -yl}-phenyl)-methanesulfonamlde, : : :
25 : Exo—N—(S-{G—ethyl—S [3-(1- hydroxy—cyclohexyl) propyl]-3-aza-b|cyclo[3 1 O]hex-ﬁ-yl} -5- .
ﬂuoro-phenyl)—methanesulfonamlde e : : :
Exo-N-(3-{6-ethyl-3 {3-(1 hydroxy-cyctohexyl) propy!]-a-aza blcyclo[3 1 0]hex-6~y|}-5- '
.~ fluoro-phenyl)-methanesulfonamide besylate; - . :
. Exo-3-{6- ethyl—3 f3-(1- hydroxy—cyclohexyl)~propyq-3-aza-b|cyclo[3 1 O]hex- -yl}-5~
30 - fluoro-benzamide; o - .
' Exo-3-{6-ethyl-3-[3- (1—hydroxy—cyclnhexyl)—propy!]—3-aza-blcyclo{3 1 O}hex- -yI}-5— :
: ﬂuoro-benzamlde tosylate;- :
Exo-N-{3-[6-ethyl-3~(2- hydroxy-mdan-Z-y!methyl) 3-aza‘bicyclo[3 1 O]hex-G-yI]
S phenyl}—methanesu!fonamlde ot . . : .
33 ' Exo-N-{3-[6-ethyl- 3-(2-hydroxy~|ndan-2-y|methy!)-s-aza-blcyclo[S 1 O]hex-ﬁ-yl]-
T phenyl}amethanesuIfonamlde mesy]ate S




20 phenyl) - met hanesul f onam de; 21 April 2006

- Exo-N-(3-{6-ethyl -3-[3-(1-hydroxy-cycl ohexyl)-propyl]-3-aza-bicyclo[3.1.0]h
ex-6-yl }- phenyl)=net hanesul fonam de citrate

Exo- N- (- 3-[3-(1- hydroxynet hyl -cycl opentyl)-pro bi cycl of
3.1.0] ﬁg@ﬁn@BQ¥% phenyl ) - net hanesul f onam i de; 25 Exo- ?g%hmﬁk@éﬁ
{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl) - propyl] 3-aza- blcyclo[3 1. O]hex
6,yl}-5 fluoro-phenyl)- nethanesulfonan1de ;

Exo- N- (3-{6-et hyl - 3-[ 3- (1- hydr oxy- cyclohexyl) propyl ] -3-aza- blcyclo[3 1.0]h
ex-6-yl}-5- fluoro-phenyl)-nmethanesul fonan de besyl at e;

Exo- 3- (6- et'hyl - 3- [3 (1 hydr oxy-cycl ohexyl ) - propyl ] - 3-aza- bi cycl o[ 3. 1. 0] hex-
6-yl}-5-.36 quor

o b (6 ot hyl - 3D (RO SRR, T - (P g2 Ye Y55 o .
6-yl}-5 fIubmmmﬂ&mﬂMﬁ*deﬂDmgwmaﬂub

Ex0- Ng3- [6- et hyl &35 6 2nskhegl.- Qﬂﬂé(ne's[il%ﬁb‘ gc‘d/ |(W£Wi—h{§ﬁ%ﬁmw eyseheyBprbpidiex- 6-y

| ]1- phenyl }- et hanesul f onam

Exo- N-{ 3- [ea@-wwc'o@%t%h%ﬂb@gﬁw‘ha’aw yl met hyl ) - 3- aza- bi cyc[ o[ 3. 1. 0] hex- 6-
"yl ]- phesyl}- netMQmeaﬁﬂﬁﬁBQﬂhﬂmqus¢haLﬁmemw)3@&}&@&@061&mmeﬁww35622 -9.
PCT/IBOZ/03g68 E%% 2- met hoxy- et hanesul f oni c aC|d

{3-[ 6-ethyl - ydroxg i ndan- 2- yl et hyl ) -

bi cycl o[ 3. 1. 0] heﬂ%&;ﬂ gt é%‘i?lf‘}mé’rﬁ“é%"? B@S‘hﬂl %%%%Wiogth@h"é%ﬁ:ﬂ“f oni ¢ acid
(3-{6- ethylb§m5§m@%mgﬁdroxy cycl ohexyl) - propyl ] - 3-

Exb 3 E%C'S?[hi’l A5 arbale Phgae %—cﬁ%wwypvﬁﬁaazza-bﬁrc'%1 PG hex- 6-y1
- benzam® dephenol;

Exo- 3-[ 6- et hyl - 315&331{&&5@)3;{3&11%@ cyélmﬂyérbpya%'b&yﬁy[g|1th3x—@yl@] hex- 6- yl']

benzam de citrate
Exo- 3-{6- etHVFWQwFﬁe(l hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl 0[3.1.0]
hex-6-yl}- 10 pherebf6-ethyl-6-(3-hydroxy-phenyl)-3-aza-bicyclo[3.1.0lhex-3-yimethyl]-indan-2-ol

Exo- 3-{6- et hyl - 3&@3&&&@@[%)&[" %ﬂ&%ﬂ@ )@@[Az]a‘b% @g[g1l@,m~féy.gjy@_[3 1. 0] hex-

6-yl }- phenol citrat Foxy- p enyl)-3-aza-b
|cyclo[351 QPH@XNELyInEthyI]-lndan 2 ol
Exo- 3- {6- Et hyl - 3{{/-ekd22-npthbnysthariedationic- adid J3-letetyt-3- (Bwyamy-bﬁmde tedrfaBydiio- 0]

hex- 6- yl } 15a1:9|%13%e%@ )?Iirgéthyl) 3-aza-b|cyclo[3 1 O]hex-ﬁ-yl] phenyl}-amide;
| ' ' (+}-exo-N{3-6- Ethyl-3—(2-hydroxy—1 2, 3 4-tetrahydro-naphthaien-z-ylmethyl)-a aza-
" -blcyclo[31 0]hex-B-y!]-phenyl}-methanesulfonamide, . ’
20 T {-)-exo-N-{3- [6 Ethyl-3- (2-hydroxy—1 2,3 4-tetrahydro- naphthalen-Z-ylmethyE) 3-aza-
o blcyc|o[31 0]hex-6-yl]-phenyl} -methanesulfonamide; '
o Exo-3- -[3- (2-Hydroxy—mdan-2-ylmethyl)-6-propyl~3-aza blcyclo[3 1 Olhex- -yil-

" benzamide; ‘
Exo-3-3-[3( 1—Hydroxy-cyclohexy!) propyl]~6-propyI-S-aza—b|cyclo[3 1 O]hex-ﬁ-yl}
25 benzamide; : L
' _ Exo—N-(3—{3-[3-(1 -Cyano-cyclohexyl)—propyl] 6-ethyl-3-aza—b|cyclo[3 1 O]hex-s-yl}
o :phenyl)—methanesulfonamlde : -
Exo-2- Methoxy—ethanesulfomc ac:d {3-[3- (2-hydroxy-|ndan-2 ylmethy!)—b‘ propyi-3-
_ aza—blcyc!o[3 1 (}]hex-B-yI]-phenyl}-amide ' :
30 Exo-N-{3-[3-(2—Hydroxy-|ndan-2-ylmethyl)~6—|sopropyl—3 aza- blcyclo{3 1 O]hex—ﬁ-yl]-
S phenyl} methanesulfonamlde. ' : :
" Exo-2-Methoxy-ethanesulfonic acid (3-{3-{3 (1 hydroxy cyc[ohexyl) propyl]-s-
| |sopropyl—3-aza b:cycio{S 1 thex-B-yl}-phenyI)-amsde : :
. ' Exo-N-{3-[6- Ethyl-S-(crs— ~hydroxy-3 phenyl-cyclobutylmethyl)-s-aza- '
L35 b[cycio[3 1.0}hex-6-yli}-phenyl}-methanesulfonamide; -~ - - .
o ' Exo-3-[6 Ethyf-3-(c.'s— —hydroxy-3-phenyl—cycIobutylmethyl)—S-aza—bicycio[3 1 0]hex-6-

' B yl]-benzamlde




(+/ -) - exo- 2- Met hoxy- et hanesul foni ¢ acid {3-[6-et hyl - 3- (2- hy&!d¥ail 3008 3 4-

t et rahydr o- .

napht hal en- 2-yl et hyl ) 3-aza-bicycl o[ 3. 1. 0] hex-6-yl | - phenyl } - am de;

(+) - exo- Weega@ehyl - 3- (2- hydroxy- 1, 2, 3, 4-t et r ahydr o- naptrdwaipenesdey | met hyl )

-3-aza bicyclo[3.1.0] hex-6-yl]- phenyl} met hanesul f onam de; 20

(-)-ex0-N-{3-[6- Et hyl - 3- (2- hydr oxy-1, 2, 3, 4- t et r ahydr o- napht hal en- 2-yI met hyl

)-3-aza-. bi cycl o[3.1. 0] hex- 6-yl] - phenyl}wmet hanesul f onam de;

Exo- 3-[ 3- (2- Hydr oxy-i ndan- 2-yl met hyl ) - 6 propyl 3-aza- bicycl o[ 3. 1.0] hex- 6-yl

] - benzanm de _' _

Exo 3-{3-[3-(1-Hydroxy-cycl ohexyl)-propyl]-6-propyl -3-aza-bi cycl o[ 3. 1. 0] hex
yl }. 25 benzam &eg-Ethanesulfonic acid {3-[6-ethyi-3- (2—hydroxy-mdan—2—ylmethyl) 3-aza-

| ]-6-ethyl - 3- bi cycl of 3. 1. 0] hex
-Eéoy:\g(Bphgn%/% %%anesﬁy@e%ﬂgé%hé ﬁopy }\/Et hgx E/et haﬁégul :‘O%I c acid
{3- 3- (2- hydr oxy- Praifienesyiforist hyadd 6- Frisimt 53t3-(1-hydroxy-cyciohexyl)~propyi]-3-aza-
B0t (g o (St v Yhbpgpatids ) 10 .320 oyl - 3-aza- bi cycl o 3. 1. 0] he
x-6-yl] phenyl }- rréein[dhantgguqf’ ‘?@/988”&5 @@“’z" _ E“Vse?'}?gﬁ%qfﬂﬁ'cla ?‘E,"eg‘ét"ﬁ |
(3{3-[3-(1- hﬁﬂﬁﬁttvr?&eof;yclohexyl) propyl ]-6 7
i sopropyl - 3- aza- thﬁeYEétrﬁ[%kﬂ QAshexa Ei1e)’etlr} Lﬂ‘%@%étch?an@@t )ﬁ/’l icate JE‘fluc‘ijgas saturated

Ex 3-[6-Et ' - r oxy- 3-
B e e e P Bo TG o Sreehad Bt Ekamplos of sk
f 6- Et hyl - 3- (groups inclugelrbokare Boptinatsy to; mutayiodig, wrapek Byprdpy8ad bdyjicycl of 3. 1. 0] he

' 3 P l.BO2/.0
o Ly b domeabd Pclok0 e WRLRRLACTRE: BRIV RAE: R - .
bi cycl o[ 3. 1. RriE-siuated. ﬁ%ﬁﬂ'ﬁtﬂ- mpietee wherein Bld- iR aleBinng) dhome.c Exeingles of

(3-{6- et hyl -c3eipadied iheibye] fbﬁKéfeGMﬂlnﬁt@@lﬁ{E))cidﬂfdéﬁ)’b)]cragn@lzéyclopentyl cyclohexgl an?I
bi cycl of 3. 1. 9%&? p yl }-phenyl )-am de; and, of the above corpounds that
are not. sal tc é@' phar maceutically accept abI e salts thereof .. The term

"al kyl", as used Tt'i‘ertemh ;andhlassesed thetinniugless  niievdseciddicatert | inmdetes sat orgaried -
nonoval et hydlpasvee Romas &&h&mh@é{rbé%o‘ﬁttfyqreﬁmal Of orRd &‘:B&P' [IHL&‘%b Vi
.Exanpl es of al s i ncl ude, but aré not limte to met ethyl,
propyl, i sopSPB’SE/{‘I' '"‘%Hﬁ NAfeerY- 10 The term "cycl oal kyl ", as used her ei n,
unl ess ot herw se “Hstdtoaralt' e usett herdies refo-to aramait | roupat dohinkg 616C bi encé kyI
noi eties m%ﬁel’datoﬁtsk(ﬂ s %réiﬁ Hr@tferaﬂﬁ%oﬂtbgﬁf to rﬁéﬂﬂa&‘&ﬁmﬂﬁ A multlcychc group
contamrng cne-or more heteroatoms wherein at Ieast one ring of the group ls aromatlc is a
20  ‘“heteroaryl” group. ‘The heteroaryl groups of this mventlon can also mclude fing systems
' 'substltuted with one or more oxo roieties. Examples of heteroaryl groups are pyridinyl, .
pyridazinyl, lm;dszotyl, pyrimidinyl, pyrazolyl, trlazolyl pyraz:_nyl _qumotyl, |soqu:notyl,"
tetrazolyl, ‘fIUryl,‘ thienyl, isoxazotyl, thiazolyl, oxazolyl, isothiezolyl,__ pyrrolyl, indolyl, |
. behzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, triazinyl,
- 25 | isoindolyl purinyll ‘oxadiazolyl thiédiazolyl" furszanyl, benzofurszenyl benzothiophehyl
B benzotrlazotyl benzothtazolyl benzoxazolyl quinazolin'yl qumoxahnyl, naphthyndlnyl
dlhydroqumolyl tetrahydroqumolyl d:hydro:soquinOIyl, tetrahydrorsoqumolyl benzofuryl _
. -furopyrldlnyl pyrolopyrimldlnyl and azaindolyl. o ‘ . :
The foregomg groups as derived from the compounds hsted above may be C-attached
_ 30 or N-attached where such is possible. For mstance a group denved from pyrrole may be
o pyrrol 1-yl (N-attached) or pyrro[- -yl (C-attached} The- terms refernng to the groups also
encompass all possible tautomiers. T _ _
Salts of compounds of formu!a i can be obtalned by formlng salts w1th any amdac or
" basic group present on a compound of formuia L Exampies of pharmaceutlcally acceptab!e '
© 35 salts of the compounds of formula | are the salts of hydrochiorlc acid, p-toluenesulfonlc acid,
_ furnano acrd crtnc acid, succtnlc ac&d sahcyhc acid, oxalrc aCId hydrobromlc acid, phosphoric™ -
acid, methanesulfonsc ac:d tartaric acid, maielc acnd di-p—toluoyl tartaric acld acet:c acid,




cycl oal kyl include, but are not linmted. to, cyclopropyl, cydI/BHlLEGAS

cycl opentyl, cycl ohexyl, and cycl oheptyl. The term™"aryl", as used herein,
unl ess ot herw se indicated, includes an organic 15 radical derived from an
~ar omat i Gywa9egas bon by renoval of one hydrogen, such aspghgBislssésnapht hyl,
i ndenyl, and fluorenyl. "Heteroaryl", as used herein, refers to aromatic
groups containing one or nore heteroatons (0, .S, or . N), preferably from
one to four heteroatons. A nulticyclic grpup containing one or nore.

het er oat oms wherein at |east one ring of the group is aromatic is a 20
"heteroaryl” group. The heteroaryl groups of this invention can al so -
include ring systens substituted with one or nore oxo noieties. Exanples

of - het er oar yly g QF\QShﬁFo%dWédod'n{aYnhehc R 56k NDtassiuil HRagREYM, cavimhMid nyl

. pyrazolyl, triazo pyrazinyl, quinolyl, isoquinolyl, tetrazolyl
furyl, . thlﬂhym |soxazolyl t hi azol yl, oxazol yl, |soth|aiolyl pyrronI
i ndol 'yI benzi mhél@ampaunds bfqmmﬂajr may Ihavec pticell oen;ets, andﬁdaziore/m;ly oceur in

i ndol i zi nyl Pﬁg?h{] %rlkaa%orﬁéﬂc k" t?é'éfereolg%nér Oéoﬂng{] SHons. pFﬁ%' lﬁ%lnhono?na%ézé?ll yl,

t hi‘adi-azol y n benzof urazan enz enzotrlazolyl
benzot hi azobgantnomernzoaaargqmrs andi crﬂaefcﬁterﬁwom% Ph qowyw"dﬁabfﬂ"ﬁw.' syl

di hydr oqui nQbiyig ra&aﬁl{:am&ﬁ@mmaé Weieofli hydr oi soqui nol yl

tetrahydr0|squ| enz I uropyridiny, " and
azai ndol yl . Thef éﬁ‘@?‘aﬁ &Bgspéegc Edd%%%’(/g'ﬁh? %‘%ﬂ%ﬁe cé(;r %Aun fOP
~above, may Bearfpiat pradivedpringilyoconijoandsachtedmuladriavisadhe r%atlp@§§r¢ﬂcbemlﬁofr
- instance, '"?%% bg%h ¥(€Lﬂd§ fqmnmérmgg,cﬁv may be pyrrol-1-yl (N-attached) or
pyrrol - 3- yI att d e terns referring to the groups also enconpass
~all, possible tautoners. Salts of-.cofpounds of fornula I can be obtained by
fornlng salts-with any acidic or baslc gcpup‘present on a. conpound of
formula |I. Exanpl-es of pharnaceutlcaN AFcceptable 35 salts .of the
conmpounds of formula | are the salts' droehloric acid,
- p-toluenesul fonic acid, fumaric )+ T acid; succinic acid, salicylic
aci d, oxalic aci:d, hydrobrom c acid, \phegphoric acid, nethanesul fonic
acid, tartaric acid, naleic. acid, di-p-t@ ugys tartaric acid, acetic acid,
21 April 2006 WO 03/ 035622 PCT/1802/0366 “sul furic acid, hydroiodic acid,
mandel i ¢ aci d, sodium potassium nagg lcium-and lithium The
conpounds of fornula | may have opti &al'y ‘ and therefore may occur in
di fferent enantioneric and other stere ric configurations. The ,
invention includes all enantioners, dias{éreonmers, and other stereoisoners
of such conpounds of formula I, as well #&s racem c and other m Xxtures
t hereof . The synthetic met hods descri yed owin the "Detailed .
‘Description” section and in Exanple _ morimarily conpounds of
formula | having the relative stereoche ) '“ S

TR

wherein R‘"4 Q, X and n are as defi ned above. Compounds’ of formula Il, and their

10

: pharmaceut:ca!ty acceptabie salts, are preferred embodlments of the lnventlon Compounds _
-~ of formuia ‘Il are exo dlastereomers reiattve to the quartemary carbon on the fused - -
. cyclopropane~pyrrohdme rlng system In other words, the phenyi (havmg Q and X attached
156 thereto) of compounds of formula Ilis on the exo face of the [3.1.0}- blcyclopyrrolrdlne mmety
: Compounds of formula I whereln Q IS halogen, -OH -0(01 -Cy aiky[), ~NH,, “NH(C4- |
o C, alkyl), -N(C1-C4 a!kyl)(C,-C4 alkyl), -C(= O)NHZ, -C(—O)NH(C1 Cy alkyl) -C( O)N(C1-C4 '
. alkyl)(C1-Cq atkyl), -NHS(=O)zH, or -NHS(=O)R" are preferred. , '
_ - The subject lnventlon also includes - |sotop:cally-labeied compounds, which are
- 20 : Identloal to those recited i in formula 1, but for the fact that one or more atoms are replaced by
. ‘an atom having 'an atomlc mass or mass number dlfferent from the atomlc mass or mass
number usuaf!y found in nature Examples of lsotopes that can be mcorporated into .
compounds of the mventlon mclude |sotopes of hydrogen carbon mtrogen, oxygen,

~~ phosphorous, ﬂuonne iodine, and -chlorine, such as. °H, "C “c, B, 2 and '),
25 ' Compounds of the present mventlon and pharmaceut:ca!ly acceptable salts of said




illustrated by conpounds of fornula Il below 1-1i,,.; 10 #héPEI%P%R14 & Q
X, and n are as defined above. Conpounds of fornula Il, and their
pharmaceutical |y acceptable salts, are preferred embodi ments of the

i nvent i oAVO BHMSBANds of fornula 11 are exo diastereoners PETERHS6B0 t he
quartemary carbon on the fused cycl opropane-pyrrolidine ring system In

ot her words, the phenyl (having a and X attached 15 thereto) of conpounds
of formula 11 is on the exo face of the [312t. 0] -bicyclopyrrolidine noiety.
Conmpounds. of formula 11 wherein Qis halogen, -OH -Q(Cl-C4 al kyl),.-NH2,
-NH(CL ¢4 alkyl), -N(Cl-C4 al kyl)(Cl-C4 alkyl), -C(=O NH2, -C(=0)NH(Cl-C4
al kyl), -C(=O N(C1-C4 alkyl)(Cl-C4 al kyl),. -NHS(=0O) 2H, or NHS( =0 2Rt1 are
preferred. Thempewfzdwat P‘Pm@mﬂ’fe(ﬂioramswonﬂtlsetm dngiot ojpeciadtbyes| dilvdeedtoms.

conpounds, WaieC itdh Ghe %oé@%ﬂﬁﬂrscﬁffveﬁtﬁnt h@ét@préa‘ﬁfslabagd 'cBmB&thlo? tllle Ridbnd OF
the fact that one o are re ed an at om haying atomc

mass or mass NEHERy chr ?"F’g‘rpgn?"ofer 5R t“ﬁé’ﬁar?@?ﬁceverrb?g?p‘?ﬁ St @s Hu‘r‘m’er Cuggal | y
found i n nat inceporBEledpmkeseiofin dagtogassubdtate tar derbuiapagayateidatbd).6., °H,

dsg of
gg;rrg)ggn. s% o ah garr%tﬂh\é%?}eomo' R6lopiCark BHARES o ?rfaéfkg{ggar‘easg%f BBty tr%@lﬁgc

18F,. 1231 -anfetegizhilitps éﬁnﬂ%n&slsotpp%ereppmiywwehm G Tafpgsitron emission

phar maceut i cwnfograeageahabffre.sstaﬂaerssarefpa&euﬁhya;lsemprd bpﬁ@ﬁﬁsmgfppﬂ%r@%ﬁ@s%%n
PCT/ 1802/ 03668 i?o J §L5 jalf ; ﬁ)nt i on al so lFr ovi oun s of the
formul a: corrpS?Wde'%e"F?r "&@Fﬂp Ynet Hee Bff'B LA FRao8e o 08T 8}5‘?—:"2“” !5'? PERYIRE -
i sot opes of isothpas suclh As deuteriuen, .1 i, nart #fferdsaxoipie tlm?anetmsadwmc remolting from
: | sot opi @Al mgmétéb%e@éboﬁ@%%fﬁ}d%roéx%% %Féé@éat in waa/%fu.ranor (e aRs8

those i'nt o i ch ra%r cacti-ve | sot opes such as 3H a C are 1 ncor gr at ed,
are usef ul i FOUEME" nﬂr%heg%geraeepfﬁfﬁg%e g F‘T"H’E?P‘PB‘?‘?Sas@‘ﬁ%‘:a"Wr’ﬁbﬁ’feat ed,
.e., 3H 5 amtpoumdsboifolryla il .of this i¥étion sat apesalgre papired bl 2biryng oef @er ed

for ther ° o5iEocllnel RERLALh b e LELAE LARL Eldmibioe bl %&&Futrna%gggas are

particularly use ron em

i sot.opes arePVgiighlq igeipRiFally ’aﬁg'éf WPQ?’W‘JSPE@'F'S?@IP'?@V l?bﬁ%{eégﬁfEm ssion

conput eriszed t onmODieible)t nn\&hhonlmfwdwdeﬂc&fﬁ@hﬂdsldi%lfdi‘rﬁwlalzurt her,
substitution with heavier isotopes such a~r°8 deuterium i.e., 2H can afford
certain therapeutic advantages resulti ng Hgom 10 great er met abolic -
stability, for exanple. increased in H |f-life or reduced: dosage
requi rements and, hence, may be prefefred |n sone circunstances.

| sotopi cal |y |abel ed conpounds of formul eRI of this invention can
general |y be prepared by carrying out the pro res disclosed in.the

Schenes and/ \.Q{eré:rPRt & @@Qm&%e%fﬂo\‘f/to WYicrsHBp4k reh%!rchfé’cﬂ c@nrfe@@g kd hrm Qb?—bl able
I sot opi cal | ycyc t]I‘(ayll (eard 05-8 alge?erocycloalkﬁl cgn?;g}r-sang rgr?r%ln(e: ?clr tlh ee h%g?o gtomg gggc?e]d from‘
. - 0,8, -C(=0), and N; and wherein said cycloalkyl or heterocycloatkyl optronally contains one -
_ 20 or two double bonds and wherein sard cycloalkyl or heterocycloalkyl is optronally fused to a
S CB-CH aryl or Cs-C“ heteroaryl group, 7 ' '
wherein sard CsCy cycloalkyl ar Cs~07 heterocyclcalkyi formed by R1 and R2 can
each optsonally be substituted by from one to three R12 groups and said optrona!ly fused aryl
‘ ~or heteroaryl can each optronally mdependently be ‘substituted” with from one to six R'™
. 25 " " groups, wherein the R™ groups are selected from 'R™ halogen, -OR™, -NO,. -CN; -C3-Cs
" eycloalkyl, -NR™RY, -NR¥C(=0)R™, -C(=ONR™R", :0G(=0)R"™, -C(=0)OR", -C("O)R“"
: -NR“C(-O)OR” -NR™C(=0)NR"“RS, N R"“S(~0)2R“‘ and -S(-O)ZR“ |
each R™, R™, and R" is independently selected from H and C,—C.,, alkyl, wherein
o each C1—C4 aikyl is optronaliy suhstltuted with from one to three substituents selected from - '
30 Jhaiogen -OH, -SH, NHZ, NH(C+C4 alkyl), -N(c,-c4 alkyl(C1-Cy alkyl), -O(C1-C, alkyl), - .
o _' S(C-C, - alkyl), -CN, -NOZ,‘ -C(—O)(C,-C.; a!kyl) —C(—O)OH -C(—O)O(C1-C4 alkyl)
" NHC(—O)(C1-C4 alkyi) -C(—O)NHz,and -C(—O)N(C,-C., alkyl)(C,-C.; alkyl) and
emiiw . R®i§—~0- of -NH-,

Compounds of formu!a XXI are useful in preparlng compounds of formula i




18 R XXl -NRL3C(=0) OR14, - NRL3C(=0) NR14R15, - NR13S(=0) 2R14, #ALPIELS) oR13;
C5-C74 aryl or C5-Cl4 heteroaryl group; wherein said C5-C7 cycloal kyl or
C5-C7 heterocycl oal kyl formed by R and R2 can each optionally be
subst i t unakiodgssé2om one to. three R12 groups, and said optRCIAEDL/Y36681sed ar vyl

r -heteroaryl can each optionally independently be substituted with from
one to six RLl2 25 groups, wherein the R 12 groups are sel ected from R13,
hal.ogen, -OR13, -NO2, -CN, -C3-C6 cycloakkyl, -fVR 1314, -NR R 13C(=0)R

- “Q(=0)NR 13R14, -OC(=0)R 13 ; -C(=0)OR 13, -C(O)R13, wherein Rl and R2

are, MAth the carbon to which they are attached, connected to forma
C5-C7.; cycloal kyl or C5-C7 heterocycl.oal kyl conprising fromone to three
hetero atoms sel qgé Sbidct iAventish alsd provides Sbmpdlinds b thelaanuibier ei n sai d .
cycl oal kyl or heterocycloal kyl optionally contains one' 20 or two doubl e
bonds; and wherein said cycl oal kyl or Theterocycl oal kyl |s_opt|onally fused
to_a,30 each R13, Rl14, and R15 is indépgndently selected fromH and Cl-C4
al kyl; wherein each Cl-C4 al kyl is,eptie y substituted with fromone to
t hree substituents. selected from haloge ~tOH, -SH, -NH2, -NH(Cl<C4'
al kyl), -N(Cl1-C4 aIkyI)(C& 4 al kyl),

A alkyl), - S(C1-C4 alkyl),
-CN, =N®2; C(=0(Cl-C4 alkyl), C(= O)O—|O- =0) (C1- A4 al kyl), - :
NHC(:O)(Clc4aIkyI) -C(=0) NH2, and - (ClC_4aIkyI)(Clc4aIkyI) and
Rt8 is -0- or-NH Conmpounds of fornula | are useful in preparing conmpounds

of formula|. 21 Apr|I 2006 WO 03/ 035622 PCT/ |1 B02/ 03668 The' subj ect
i nventi on al so provides conpounds of e formil-a x (1V) wherein X is H,

hal ogen; - Qgnerafal is I-p:hagﬂera' &M - WQS"-GJ&!M)@QJIJSHM&E wuﬁrf@m ometotthret halegen

Q?Lsg)enu saoggsmﬁn%[lﬂgs&o@ﬁ ‘?’Jllfeg% 2"§ %ﬁﬁ‘ﬁ%" Jbg(ﬁ’e %‘ﬁfl WF e%hoﬂéﬁy%%'%og?m

and Q i s5hakigeom orddel thre€haRigeGatoaiskard) | -NH2 -NH( Cl-C4 alkyl), -N( Cl- C4.

al kyl) (Cl1- 4 a|§y halg @H\‘ calk e, -NEE=E) bikidte
g Bt &n >
b & e R s %%P@% 2

al kyl ) (Cl- C4 al k
are-useful" ﬁnré(

of the mvemmslﬁoplk“forrml a. are useful because t hey possess
, Compounds of formula IV are useful in the preparatlon of compounds offormulal.
s 10 The compounds of the invention of formula. | are useful because- they possess

pharmacological activity in animals, espec:a!ly mammals including humans. ,
The subject invention thus also provides a method for treatmg ina mammal mcludnng
a human, in need thereof a d:sorder or condition. mediated by an opioid receptor or receptors

which method compnses admlnsstermg to said mammal an amount ofa compound accordnng "
15 - - to-formula.i effectwe in inhibiting an opioid receptor or receplors. .
o - The sub;ect invention also provrdes a method for. treatmg ina mammal including a'
. human in‘need thereof a disorder or condition mediated by an opioid receptor or receptors
- h which method comprlses administering fo said mammal an amount of a__compound accor,dtng
to claim 1 effective in treating said disorder-or condition. ‘ : )
S 20 . - The subject invention also. provides a method for treatmg ina mammal :ncludmg a
: human in need. thereof .a .disorder or condition selected from irritable bowei syndrome
consfipation; ‘nausea, vomiting; pruritic dermatoses, lncludmg a_ller_g_gc deg'tnatitts and contact
. dermatitis; psoriasis; eczema; an insect bite; an eating disorder, including anorexia, bulimia,
.. and obesity; depression, smoking addidion drug . addiction, including alcohol addiction‘
25 amphetamme ‘addiction, cocaine addiction and addlctlon to an oplate, for. example morphine;
' opium, or heroine; an oplate overdose a sexuaI dysfunction, lncludlng erectile dysfunctlon'
and |mpotence stroke; . head trauma; traumat|c brain injury; spmai damage " Parkinson's
dlsease. Alzhesmer's disease age-related cogmtive decline;. and Aftention. Def cit and
o Hyperaotmty Dlsorder which method comprises admlmstenng to. sald mammal an amournt of
30 .- ‘a compound of formula I effective in inhibiting an op:ou:l receptor or receptors



phar macol ogi cal activity in animals, especially mammals, inéldheP0®umans.
The subject invention thus.also provides a nethod for treating in a mamal,
i ncl udi ngro @/d3sg¥en, i n need thereof a disorder or conditiparigdleddsgd by an
opi oid receptor or receptors which nethod conprises adn1n|ster|ng to said
manmal an anount of a conpound according 15 to fornula | effective in-

I nhi biting an opioid receptor or receptorsg, The subject invention also
provides a nethod for treating in a manmal’, including a hunman, in need

t hereof a disorder or condition nediated by an opioid receptor or receptors
whi ch nethod conprises admnistering to said mammal an anount of a conpound

di t | ffect t L£l.Qn. 20
ST ng. L0 O kSRS AP BRI it Bl
i ncl udi ng ahurtargrdm nepd tirreef a ldispwler of cendiin dislected froan iiteble powel Sgeme; r om

irritabl e boyef a%md{agga“a VoS u%at&eys.mmy%@b mﬁﬂnéﬁﬁ:ﬂémd bhtact
der mat oses, ernmatitis a

| ncI udi ?2‘?‘1" 8 s dc dg ol H LLL S
psori asi s; a?'ﬁs% may; andnsegt "@a?“ﬁ i 8’P8’er‘“ Ufihg Ia[]%ﬂ ﬁ%’ MiBPexi a,
bulim a, aamzli otbmtyt yeprehsmnesmbmm asdiuﬁanngn@dabdummnncmumggaladml cdiction,

i ncl udi ng aérﬁﬁ{é@mlﬁggécﬁéﬁ'oﬂ noofséo§e Q&ir]ﬁgigfo%'o‘ﬁ%te Q?} e %ﬂihﬁl@' on

and addi ct at e’ rexanp E I ne rr% eroi ne;
opi at'e overepss®; OreheS‘Ef)ﬂJéﬁ" Qpjelg BYﬂE@qséan? sexug ﬁﬁﬂ#‘ﬁtj’“eﬁnﬁlﬁ ing §r38‘§’%fiﬁﬁ‘€l°f'?5h and

-1 mpot ence; ;anat [ﬁ%@nc@mkérmmﬂaammm bemi injuiynspinal; dedpigea Partiase ;

Par Ki d |
oo Moot S, R By O 7o a8 R Hondogld !
admi ni st er |I1Imertaotn$almbomnmtlchanempﬂa¢s amiﬁ@@mmﬂ'@mﬂfﬂbﬁmﬁmio '

effective i i & &&@eﬁeméwe@mawd.g&de?wﬁ&.ﬁm 21 April 2006 WO
03/ 035622 PCIT/['B02103668 -14 The subject invention al so provides a nethod

for treating i nreFordinghepP, aP?FBPrucﬁsﬁ@CtaOf HOfraprese H'é’@ﬂ“%eﬁhéf?f i$ pPYEsdied or
condi ti on : RarfRGb&ficl QMdobfibl a&hﬁﬂﬁ}gl ngs@p RIS the GARRGPSE L PardaRal

; vomting; pruritic toses ergic errratltls and cont ac
dermatiti sacqeptmblemlmheremfmdn pharmagesitictly bedepiabencagddri ng di sor der,

| ncl udi ng- anor exjg, LR’EE, Hv@ation ('i)]sﬂ &Rg@s é’gh%géeﬁﬁék%pq%mgdggreﬁﬂﬁ' itd ON;

~drug addiction, I hcP ng al coh et am ne ctiron,
cocai ne addieninahinglidingadiumanoid nesd dreressiacisorder gy @Q&Pﬂ)!"@d‘ﬁiﬁﬁﬁﬁla&'?epp""dopl um

or- her oi Ne;recHptd? Rk @é@p@wﬁta’seom;ﬁ)sﬁaxuahprﬁwazua@bmmalcambmhumgc@dmtu le

dysf t d I ;

pi el dandgEaRh RS e e S ertif Sergb bR o Bl & efdelaly v
cognitive %céptahﬁcamimt Attention Deficit and Hyperactivity D sorder, which
met hod conpri Semdéubfnycﬂn%duea als8 pFdlidbs TPORRacRlica b ifos b 10} u@@ﬂigqmad of

formula.f effective in treating s |sorder or condition

to
" anot her.. asgeaemd inplding pdweien. i agehihepof adinorder prscoprition @éﬁatﬁd% an oplofd
phar maceut irgaptof GFRREbtbISORIEHOSRpositicgcdnptiveaIatowi of & eothpound taccmding toa

phar.maceut | C lay I eﬂ'ectzve in treahng -said dlsorder or condition and a phannaceuhcally acceptable
carrier. ' ‘
The subject invention also ‘provides. a phannaceuhca| composmon for treating in a
marnmal, includrng a human, in need-thereof a disorder or oondituon selected from lmtab!e
~ bowel syndrome; . constipation; nausea. vomiting; pruritxo dermatoses, including aliergic
dermahtns ‘and contact dermatitis; psoriasis; -eéczema;. an: insect bite; an- eafing disorder,.
including ‘anorexia, bulimia, and- obesvty' depression; smok:ng addiction; drug addichon,_
- ingliiding alcohol “addiction, amphetamlne addiction; cocaine: addletlan ‘and addietion to an
- .7 opiate, for examp!e morphinie, opiudh, or heroine; an epiate overdose; a sexual dysfunctlon.

. includitig -erectile dysfuncﬂon and impotence; stroke; head. trauma, traumiatic. brain in;ury;
_spinal damage; Parkinson’s dlsease, Alzhelmer’s disease, age-related oognmve ‘decline; and
Attention Deficit and Hyperacﬂvnty Disbrder which composition oompnses an amount of a

' compound of formula |- effective” n mhlbltmg an opioid receptor or. reeeptors ‘and a
,.lphannaceuﬂcal[y ‘acceptable camer e o i




acceptabl e salt thereof and a pharnaceutically acceptabl e c&fAP8t2006he

subj ect invention also provides a pharnmaceutical conposition for treating
in a mamal, including, a human, in need thereof a disorder or condition
medi ated by an opioid receptor or recepiors which conposition conprises an
anount of a conpound according to formula | effective in inhibiting an
opi oi d receptor or receptors and a pharmaceutically acceptable carrier.

The ‘subject i nvemhé @ibjédtSAveRiohVAISE roRdided 8 hBGRIbitAl coR PERRRI bi REath@in a-

treating irn_a nmammal. including a human, in, need thereof di sor der, or
Condi t1 o BAF JiFtlpe. i, iinSsd ERBt o BprdBE i apecder EaRREe on
conpri ses abpweicyndront; gondinplivon dasseap vdinitigg;t pruritico deniatoses, eihéleding atergio
Lreating saddimeiiOhte borihot it OPsoRBlls; e ddOALBE HbL Aol Yn A6RP\RBNE:,
carrier. The subject invention al'so provides a pharnaceutical conposition
for treating in a mammul, including a human, in need. thereof a disorder
or condition selected fromirritable bowel syndrone;. constipation;
nausea; vomting;: prurltic dernatoses, including allergic dermatitis and

contact dermatitis; psoriasis; eczemm;: an" insect bite;.. an eating
di sorder,. including 'anorexia, bulima, and -obesity; depression, snoking
addi ction; drug addiction, including alcohol addiction, anphetam ne

~addi ction, cocaineaddiction: and addiction to an opiate, for exanple

nmor phi ne, opium or heroine; ,an opiate overdose; a sexual dysfunction,

i ncluding erectile dysfunction and inpotence;. stroke; head-traung,;
traumatic. brain injury, spinal danage; Parkinson's disease; Al zheiner's
di sease, age-related cognitive decline; and Attention Deficit and
Hyperactivity Di sorder, which conposition conprises an anount of a
compound of formula I .. effective in inhibiting: an opiold receptor or
receptors. and a pharrnaceutically-acceptable Laner.: 21 April 2006 14a The
subj ect invention also provides a pharnaceutical conposition for treating
ina mnmmual, including a human, in .need thereof.a disorder or condition
selected fromirritable bowel' syndrone; constipation; nausea; vomting;.
pruritic dermatoses, including allergic dermatitis and contact dermatitis;
psoriasis; eczemm; an insect bite; an eating disorder, 21 April 2006 WO
03/ 035622 -15 PCT/1B02/ 03668 includi ng anorexia, -bulima, and obesity;
depressi on, snoking addiction; drug addiction, including alcohol

“addi ction, anphetam ne addiction, cocaine addiction and addiction to an

opi ate, for exanple norphine, opium or heroine; an opiate overdose; a
sexual dysfunction,




i ncl uding erectile dysfunction. and inpotence; stroke; head 41rARHHAC06
traumatic brain injury; spinal damage; Parkinson's disease; Al zheiner's

di sease, age-related cognitive decline; and Attentiaon Deficit and
Hyp_eractwq‘w 3Q12§order whi ch conposition conprises an a ob3cds ‘ :
conpound 0O orfila | effective in treatlng said dlsorder or condltlon and
a pharnmaceutically acceptable carrier. The terns "treatnent", "treating",

and the like, refers to reversing, allevtﬁ%ing, . or 10 inhibitingithe
progress of the disorder or condition to i ch such term applies, or one or
nor e synptons of such disorder or condition. As used herein, these terns

al so enconpass, depending on the condi-tion of the patient, preventing-the

t of di d Lt dw t T
S or dor o R oo B0l A8 pBer avp Bt B SR ol hon,
condi tion ormmdmtaimrsxolawowatawhstmrnewﬁ@ﬁmpr msﬁms@dé'ﬁiﬂqnu ad @#ﬁ'qﬂmft K ami d

di sor-der or'eQQmpléﬁ“onﬂT‘n% opnﬁn’i eRhERMNe; an aﬁatls'%@&d&i@r @lsﬁxual?aijhﬂl’r@fcﬁnl’ tO
admn|strat| { a conp ound ?f he i nv ent|

Che. 11 e of ingHeing: wesiia PBAGonI e EROGREh STaRe: o Palte JRoRaliuP o RRe
"Treating" - tsl}bhh&l @inBQe ERCINPAS Siesaspy Alrteinhérsglisthes, ege:miarte:hmntbfle dedtins endler or

condi tion oryof g SydHek QEEH e?%:ﬁwﬁ‘s[ﬁgoraé? ﬂXH Eo]'n M?ﬁnzgljngnsee SnUstdlinD 6 £1 1,

and unl ess’ (ﬁt erw se ans - any term " manmal
i ncl udes, - f cromesendpsif énrranla I wifackiveip trp@twstsa'ﬂudsﬁrdeasrgsond@%n and 3 ReprmgrRyHally
References %g@dtﬂ,.g@“@ysorders and conditions "nediated by. an opioid
receptor or rec

te,disarder con o aysed at
least in part _'byelg'ien My tr&?"keﬁte fS?PB%gé‘H%%ﬁEe I"legarﬁ% opez’ﬁ’tsﬂg aﬁaegghnét?tor
for éex anlpl e inhitdking dreoregrésscp the disorddi ercpondition terwhich Reghgderm appiigsoer eng Qfdnctﬁ)l oi d
receptor. EWoﬁ§ Rlsulll §0548 s o%ﬂﬁhldﬁonﬂs tdsélf‘%er‘el?tatthe%é Qerﬁﬁdelﬁ @fkcoipasth. an

opi oi d recepfor or receptors include

ritable
bowel syndr dieRendBgon g °°B'?”t§’6‘r°aE‘P?at'e%?f?é{?m‘a%@lelﬂﬁ'ﬁ?t °6ﬂ d'sﬁ gﬁrr%fscgﬁ]{gﬁ?n r?tkl ng
and drug’ addiysipions sssosistetveith a aisortiéreor otridition, s freducidy Yerseeerity efrecdisorder
conditions r ?%br&ﬁgn grb%%torrpggt heFeQ thRsth pRdr 10 BrRfionta® JaltivdibtdeP Br &ands

~ of the formlf I'T maceutlca?ryaccetale salls, ca
30 be priSparBus.aEebnaIt s yeed beseinicap r%tqm@d"?'@%f@sf% §* teHPSTERR = | i
as di scussedh sdcEHat isOhidiei WeStme Bfl bdaihietmtioh aNlictatl wﬂlmdheRdismrherOQrgttDnRﬁ@ ar eas
def i ned aboy, r tjeon of
t he product sﬁe@g—"ga%gorrpﬁ%%mg %Séé eognél S?J%grg%ugleeg%lr ggsé o r@&dorgéré éaliﬁg(\?mdft 0 a
chem st of cﬁydlphmﬁyssgklﬁtpﬁfhewﬂfused herein, the expression "reaction inert

solvent” refers ts ﬁaﬁnﬁa@'a‘é%géd RS, QR htﬂess%emsélhdlbél@d mp@awmanda maé
interact with starti

in a marfer Wﬂgﬁmﬁﬁeg‘fﬂgg h?@@é‘?é"‘?ﬁﬁ‘°§iﬁ'81“aﬂ°8f‘?ter g'ﬁheg.' Rrodgtr:'? dUCtS

Apri | 2006 V\O 03/REB561Res herein to disorders and conditions “mediated by an op:o:d receptor or
© receptors” lndlcate dasorders or conditions that are caused at least in part by binding of the

endogenous ligands to an opioid receptor for example endogenous ligand binding to a mu,
kappa, and/or delta opioid receptor. Examples of disorders and conditions that are mediated by -
25 | an opioid-receptor or receptors i_nc|ude, but are not limited to, irritable bowet syndrome, eating -
o disorders, sexual dysfunction, depression, smoking and drug addictions, as well as the other
K ‘speciﬁc disorders and conditions recsted above. ' - '
‘ Detailed Desorlptlon of the Invention

' Compounds of the formula’l, above, and the:r phannaceutlcaliy acceptable salts can .
'Sb be prepared according to the following reaction Schemes | through VIl as dlscussed Unless -
h otherwise indicated Q, X n and R throtigh R'" are as defined above. L represents aleaving
group. lsolation and purification of the products is accomplished by standard procedures
* ‘which are known to a chemist of ordinary skill. L
_ ' . As used herein, the expressron “reaction inert solvent” refers to a solvent system in
: 35 Wh_ioh the components do not interact with starting’ rmaterlrals. reagents, or intermedlates of
" products in a manner which advefsely‘affeots the yield of the desired product.




- PCT/ 1 B02/ 03668 - 16 mal ei mi de reagent, such as N benzyl mal ei Ald¥rid 2086 oxane,
at tenperatures ranging from roomtenperature to about the reflux

t enper at ur referably at about the reflux tenperature, produces the
desired dﬁﬂﬂé@?’rﬁ%f formula (1V). Schene | MeOH (111). .. PCT/IBM#B3668Di oxane,
RT 2.- Dioxane During any. of the follow ng synthetic sequences it my be
necessary and/or desirable . to protect sensitive or reactive groups on any
of the nol ecul es concerned. This may be. aehi eved by nmeans, of conventi onal
protecting groups, such. as those described in T,. W Geene, Protective
G oups in Oganic Chenmistry, John Wley & Sons, 1981; and T: W . G eene and
P. G M Wits, Protective Goups in Oganic Chem stry, John Wley & Sons,
1991_. Schene | Ilrjmmgraap eﬁhefomuﬁ@qmmﬁc éé’c\@efﬁé@i@ﬁlﬁﬁb& megéanc@mmwﬁmbaw ng

t he bas' c %3 pro eécttl F?grps?tlv&é)r re%ctwe gf,?uaai; 85 é’ﬁy ofqgre rB?Iéculﬁ@ corﬁaweg 6118 m3¥186 '
R2 and R4 ar@hld*eesbby redns of mwma!mrﬂetfteg rarougs.t uciE@h dimse | deseribRé froieWo f

formul'a (11)gEé&e, b%taéreat&éuw ok )éﬁff:a@ieﬁu%td/nm'ﬁﬂ w.u@laceaﬁéleas%aeertvﬁuch
as met hanol ,_at terrp es rag{gteéi romroomte e to about

reflux tenp&irgead iy f'@r Wytsy % 8@%%%%’9?&&”8@%7%@ 2900 Wilay ﬁP‘Eﬁzluce

the desired 199ydrazone of formula (111). Oxidation of a.hydrazone of
forrrula(lll)vmt i C

~di'oxane or tet rahé}: gﬁrﬂé’%ﬂtg 8%8&%&;;% @ﬁa‘%%ﬁﬁ%@“ﬁ% KSﬂ-Fg %?"’%‘a. ate
di azoni um i hugurgtof &@pwéﬂeﬂ)ere #réértﬁr&htBro@ =thiCs BrNQy REtedY e ethxl RaRethyl

- R5, R8, Re h%rogé?QRS QQB‘RW)édIn‘m%Hd Rarlﬂal% R“&Bd@éﬂﬂbeﬁi a%fa@oﬂ;-escrl bed as
above.- g henes Tl

tho or reparation -
ompoundl havi ng RARTRLE; Snep 1o kbt SHoRGiR b Gt CRR Rae W gy  _
NHSCR2R11, . M lcolBiic saiient SBHE melBHMB), aDempR3tuPds rapging frad0@eM\AENPEB AR 56 2®Ui 17 -
PCT/ 1 BO2/ 03@@5 eﬁ@f ?errﬁ;:le%uré Oprgfé%ﬁpatl dbouf fh@‘%ﬂr&%mﬂémtﬁre%rmmg # desired

formula. (V) wth g % g@ & pr.essures rang pa m at npspheric to 50
psi) in the hyrazaeR ok Tsmula (B CXisplioncoftaydegrong el {omu (HBI"‘F‘B& %‘I’W%‘”@?ﬁ%on
i n sol vent s ssdheds lasO£ intgdlvesls stat @s, diatane entpeaigtivfues at axog tegwpénatmm produes
15 an intermediate dtazomum ron (not depicted). - Treatment of this mtermedrate with a - -
maleimide reagent, such as N-benzylmalelmlde in dloxane -at temperatures rangmg frorn ..
" rgom: temperature to about the reflux temperature preferably at about the reﬂux ternperature '

produces the desired compound of formula (1v).

K . . Schemel o -
X X _
- NHNH,-HO0 L
"o~ _ _MeOH . NN
: T 0 R : l h-‘". :N’“‘ -

- o | o

_ 1.MnO,, Dioxane, RT ! ,‘ .
.y QN

Schemes I1-V1 below ii!ustrate methods for the preparatlon of. compounds havrng the basic
structure of formula I, where X'=H, F, Br, Q = NHSO:R", F, Br, CN, CONH, OCHj, OH,R= "
ethyl R® RS, RB R’ R Rm = hydrogen and R', R? and R4 are described as above.




. tenperature to 60 C, preferably at about 60 C, produces thezé@Wﬂﬁﬁﬁﬁ of
formula (VI). 5 Treatnent of an aniline of formula (VI) with an
.appropriately substituted sul fonyl chloride, such as nethanesul fonyl
chlorid presence of a suitable base, such as py triethyl
am ne, | (”ﬁ@%ng%nt such as ethyl acetate, at tenperaturggq¢%%g€ﬁg fromO C
to room tenperature, preferably at.about - room tenperature, produces the
desired-sul fonamide of fornula (V). Treatnent of a conmpound of formula
(VI'1) with a reducing agent, such as 10 §Bd|un1borohydr|de in the presence
of ‘boron trifluoride diethyl etherate, in solvents such as ethyl ether or
tetrahydrofuran, at tenperatures ranging frontroonttenperature to about

‘the reflux tenperature, preferably at about the, ref r ot
produces the . des Refeding orisheme [l greaimanhRlaLomop e ?f"('t‘ﬁ‘agéw'@@% S%{faiﬁ%ﬁ THE
]pl per ?ZI ?& ﬁbg@zresrr@ﬁdiwrogﬁat(n\ikﬂﬁeblc Gt504sI) (\thé presénceroﬁa;l;}it@lwcatﬁtﬁigéﬂbrﬂﬁsbog
ornmul a can al so he pr i f&omi be
Padlﬁgfogrcia on. If s Qlérgrﬁsagtﬁ:q la?%ﬁﬁ/f %léetege 120 tdriiferdiitesH Pn@ fr

in Schene | P¥ ow; _compounds of can

be prepar etbnipprature &t 6ﬁ3rﬂ no¢ferably Ghplesuh 80 OF: PreYYeaS ét‘e( ‘F"R)p"\tﬂ"‘t ﬂ'pff”t'"éla d¥§<)rlg
agent, sgch Pe%tn?e‘ap'b#éﬁ art?l%oéﬂf&ﬁtuﬁe(m)l vﬁthtéiﬁa@r@ﬁetaryesmémwed saifohyl demde,l de

di et hyl etherat on t t hyl
cther or t eeRrpRRtRsons ePR B 6 presdice il AllebE SRR SER! Be RS, T Y

about the r efelnyantissyires sdlvenesuchee bayiaiokipteast te[bM@iUtehéaﬂgélQIf[?J@‘? fe8tur e.
RE1scaza, , E%n %ttpg rﬁTéfgr%Btg%@tab&It r?on‘?‘t’ém%ﬂe Oﬁroalﬂ;@ﬂﬂieﬁdé%d sutfonamlde of

w t-h. benzop ecatalys eollad % )

acet at'e andfwmlﬂ/")anﬁeﬁmﬂ'&s@ a eqmPRunRgs °fszEW'tﬁ'rf\H@ “t'thb%f 6@?’8% a%¢h 0T Uene, at
21 Apri hp 20QGMPo834yARES Bdhe plbsént) of Boetiatante siethanghetgtef noniverB AVCh as
tenperature éav] b Ou;t te[r%n&droﬁ]r% ny At tteﬁlﬁpr?{u?ers%rfgn Qfdﬂg%ﬁ'ﬁte{n Qratuﬁje.e% ’EaS@th@Tpound

of formula € nt of "‘an a ormula (

appropri at equﬂus u@Bmﬂr@fWe@f@ﬁﬁﬁibrﬁ'lab@m Bei triux defpperaldre ?l%tﬁ‘é% Lﬁ'? ocﬁ’?'lred
chloride, i Eorhéb%n@éﬁérﬁtﬁﬁﬁvm?f a suitabl e base, such as pyridine or triethyl
amne, in a solvent such as ethyl acel aL&e nat t enperatures ranging fromoO
Cto roomtenperature, preferably at -agbnu‘hroomterrperature produces t he

“desired sul fonankde of formula (VIIIXk. PCT/1802/03668 . X
N < D < D) e

ON H WH - Ha PAIC HNT H “H M R..,“'/V N H..‘_ |

07~"S0 EtOAC oS0 EOAS -
N S - (\hl)

v} , B V)

BF,-OEt, NaBH,, THF - = _,, -5 N e, ,

- — - i R H Hr-‘. 1\_H .

.piperazine, H,0, reflux S
. b aval) i : N
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y Alternatlvely, compounds of formu|a (VI!I} can also be prepared accordmg to the chem:stry _
descnbed in Scheme 1Il. Referr:ng to Scheme III below, compounds of formula (X) can be
prepared by treatment of a compound of formula {IX) with a reductng agent such as sodrum.
-borohydnde in the presence of boron trifiucride d:ethyl etherate. This reaction is carried out
20 in solvents such as ethyt ether- or. tetrahydrofuran at_ temperatures ranging- from room
‘temperature to about the reﬂux temperature ‘preferably at about the reﬂux temperature.
Treatment of a compound of formuia {X) with. benzophenone imine, a surtable cata!yst such
as palladlum (H) acelate and B!NAP and a base, such as sodium tert-butmade. in toluene, at B




Benzophenonei ni ne BI NAP, Pd(OAc)z, NaQtBu HCl (XI) (MI11) RIFARHPHE 1o
Schenme |V below, treatnent of a bromde of formula (X) with zinc cyanide,

in the 10 presence of a suitable catal yst such as

t et r aki sWQ pH&RgaZphosphi ne pal | adi um (0), -in sol vents suclkc®gBoz/0366s

di met hyl f or meini de, at tenperatures ranging fromroomtenperature to about
the reflux tenperature, preferably at about 85C, produces the
corresponding nitrile of formula (XIl1). Ggidation of a nitrile of forrrul a
(XI'1) with dilute hydrogen peroxide, in the presence of a suitable alkali
met al base, such as sodi um carbonate, in. solvents such as dinethylformani de
15 or di-met hyl sul foxi de, at tenperatures ranging fromOC to about room.

t enper at ur etenfperiftbd inging Homadem! tefmPEra PR the %ﬁwpfe‘ﬁ% uces the

o o Sl e T TrePCheb e S b

t r eat ment oépmometebmhdﬁdéd fudionyl|chio(ig: V)Jch/\mst hethanesdlivoy! wyloridey @rihe presetite as
sodi um hor otafyéigu.eee Hale, té.aeh RS gﬁ@r@o%ﬁh@r Cﬁ i 4 Lot thdaseét@/ Lt?e%t' grate,

in 5 solvents such as et % r or of ur an,
rangi ng ¥ r olfMPEGHeS ERPRY E"ﬂrae *PdO%{Bé"dt‘Pet’ﬁ@'er@FfP@?'YtaéﬁB@#actc’t]’r*émpa’ﬁ@f%r ably
at about thﬁoﬁtﬁfekmedeem’u&ﬁnﬁtﬁdeofpdslﬁﬁtﬂvﬂl)the desired conpound of fornula

(XV). Treatnment of a conpound of for ‘éﬁ) wi th boron trichloride, in,
t he. presence of ~a tetra-al kyl-ammoni u such as tetrabutyl anmoni um

i odide; in solvehts such as dichl oronet hane r di chl oroet hane, at 10
tenperatures r ing from78 C to about roomjtenperature, preferably at
about roomte tuge, produces t he corres i ng phenol of fornmula (XVI).
Alternative Peact, gk . condPiiQsMaash THRe {'i onBehzephenasfidinerat i on can
alsomcludetreatrret_vutna e drdbr ami, acd‘grrdm“’d at
about the refl u>@ ePat uF'perggc%g%e 15 MeO gtown EFJWQAF?Z BeHete Vi,
conpounds of fo a (XVI11) can be prepared byNreat mE conmpounds of
forrrula(XVII)_ niumformate in the ence of -a suitable
catal yst, such™as pdll adium on carbon, in hagky ¢ sol vents such as.:
met hanol or ethanol, at tenperatures ranging fromroomtenperature to.
about the reflux tenperature, preferably  at 20 about the refl ux

tenperature. Alflernatively,: treatnment ofl a conpound. of. fornula (XVII)
~ with T N 3

‘ _ » : . .87 v~
‘HzN ' y - RYSO,Cl - RN y
o Ha@ pyridine ) H He N H
c EtOAc : : -
. N N

©/’(X') o | d(ﬂtl)

' Refernng to Scheme IV below, treatment of a bromide of formula {(X) with zinc cyamde in the

10 presence of a su1table catalyst, such as tetrakastnphenylphosphlne palladlum (0}, in solvents

such as dtmethylformamlde. at temperatures ranglng from room temperature to about the

' reflux: temperature preferably at about 85°C, produces the correspondmg nitrile of formula

{XH). Oxidation of & nitrile of formula (Xlt) with dilute hydrogen peroxide; in the- presence ofa

~ suitable alkali metal base, such as sodlurn carbonate in solvents such as dlmethylfon'namlde

1 5  or dimethylsulfoxide, at temperatures rangmg from 0°C to about room temperature, preferably
at about rocm temperature produces the corr_espondmg amtde of formula (XIlf).




hydrogen gas (at pressures rangi ng from atmospheric to 50 pRAhARH206
presence of a suitable catalyst such as palladiumon carbon, in alcoholic
sol vents such as nethanol, at tenperatures ranging fromroomtenperature
to 60 C,Wgrog)‘ ly at about 60 C, al so produces the copppueosdesf or mul a
(XVI11) Kp 2006 WD 03/035622 10% Pd(C), NHACO2H, MeOH or H2, Pd(C),
Et CAc PCT/IBOZ/03668 (XVI1) (Xvill) Referring to Scheme VI, treatmnment of
a conpound of formula (XVI11) with an ap% opriately substi t ut ed al dehyde
of fornmula (XIX) and a. reducing agent such as sodium5
triacet oxyborohydnde, in the presence of acetic acid, in solvents such as
di chl oronet hane or dichl oroet hane, at .tenperatures rangi ng fromO Cto
about roomtenperature; preferably a§ § 3? ONt room'tenperature, ‘produce the
correspondi ng corrpounds of formula ( Al ternativel Y, conmpounds of"
formula (XXI1) ¥an al so be prepared treatnment of a compounc  of fornula
(XVIIlj)vm'tha' ' {S reaction
should be 10 @ e of a |,Q§@d)e base, h as _
e@%ﬂ-‘t—r—rﬁ- atur es

ed out Pd@Phjhe pre

pot assi um c@r o$p i A—sotvent NcsU -
ranging fromro rrper%{‘fciwze to abouf “fre reflux terrper abure'f' “foieter abl y
at about the refluxytrenperature, which uces the desired co ds of

known to one o fdinary skill in t rt. 21 ApriI 2006 WO 5622
(XVI11) CH3CN, “&ZTO3 where L = O, OSQ2- 4- Br - phenyl - The i de
products fromthis reaction (not depr cted) are then reduced with a suitable
reduci ng agent @Qrch as lithium al um &Bm hydride, in solvents C)ch as et hyl

ether or 15.4g b8 SRl @gaero@rt tr&ﬁrﬂgﬁfo?%%%oﬁrewf&eufar Gy OIS raTTRRaL U @

to about th&° re esire for mul trvely,
conpounds ‘ofgénbrsvah as podym P?f"wﬂdeal"'s’de @?53W§6§Pr 8 trﬂf{?‘ %’ g{?th@rﬁr?hed?te
conpounds of 53|Q§nrg,rlsacr-( %Y1 dthy) . etk Mor atetrap o ot ebypaatossi (angieg T 000

hl d fof
r(;r eg;:,] Cg gf eér? %E?Hlfr t%))gt()ovt)atg% refiix t&@%&a&?@@%@bf} & b%@ir ﬁm’eergﬂtﬁuttenipgratd?@

i h solvents ch as
t et r ahydr of producesthengssingd @rreoeﬁloéfoméa - E’%@F&fﬁf"@“?% PL%"'P‘I‘"BF(?‘B Cto
room terrper kT Somlﬁ)rﬁif;lﬂérﬁlib' Yin athe APREdnce 0BIM 4 ctepesiigfianireonium  salt,  such  as
‘ tetrabutylammomum |0drde in solvents such as dlchlcromethane or’ drchioroethane at.: '
10 temperatures ranging from. ~78.°C-to about room temperature, preferably at about room .
| temperature, produces the corresponding phenol of formula (XV1), . Alternative reac_troo
conditions for the above mentioned transformation can also include treatment with aqueous
hydrobromic acid and acetic acid at about the reflux temperature. - :
| | - Scheme V

formula (XXI1). Redgents XI X and XX can be prepared using nethods| that are

X x - CoX
MeO' .. BF,-OEL, N_aBHd, THF ) /@:.. Bc|3 TBAI HO’@'-.-' <
. o piperazine, H,O, reflux : f . CHCI .
O N N 22 N

o T T o

As shown below i in Scheme v, compounds of formula {(XVIHi} can be prepared by treatment of
compounds of formula (XVI!) with ammonium formate in the presence of a suitable catalyst
- such as pallad:um on carbon, in alcoholic solvents such as methanol or ethanol, at
temperatures rangmg from room temperature to about the reflux ternperature preferably at
B 20 . about the reflux temperature. Altematwely, treatment of a compound of formula VI with .
hydrogen gas (at pressures rangrng from atmosphenc {0 50 pS|) in the presence of a suitable -
catalyst such as palladium on carbon, in alcohalic solvents such as methanol, at temperatures
ranging from room temperature to 60 °C preferably at about 60 °C atso produces the

compound of formula XV,

: 15



PCT/ 1 B02/ 03668 (XXI1) Referring to Scheme V11 bel ow, conpoddd® b mul a
(XXI'I'l) can be prepared by treatnment of a conmpound of fornmula (XVIIl) with
a reagent of formula (XXI') wherein Rt' is oxygen or 5 NH. Thisreaction
shoul d beWOBB®A2 out in the presence of a suitable base guehsasoids et hyl
am ne, in-alcoholic solvents such as ethanol, at tenperatures ranging from
roomtenperature . to about the reflux terrperature preferably at about the
reflux tenperature to produce the tenperatygpe, preferably at about the
reflux tenperature, which produce the desired products of forrmula
(XXI'1'l1).. Reagents XXI and XXV can be prepared using nethods that are

known to one of ordinary skill in the art. 21 April 2006 WD 03/ 035622 -:22
Scheme VI I (XVI11) 2. LIAIHA, THE ( XXkkhemd v§XI 11) Further -conpounds of
formula |, as descriped herein, can be préepared. by transformations using

met hods that: are wel
of formula | synyhes
det erm ned usi ng st
di ast er eoner, of -

known in the art. 5 The stereocheni sty of conpounds
z2d according to the rnethods describeg above can be

: rd spect roscopi-c ‘met hods. |sol ati~ the exo
of - 1& fd(@. NH G MeClxol endo ure can be

acconpl i shed usi ng~ s 5' separati-on—nethods—know t 0 Qose ofxordi nary

- skill in the art, for | e contt BU(C),E0AON or chronat'egs'dphf-e-fiet hods:
10 Phar naceut’i caIIy acctabl e salts of ‘a conpound of fornula{l £an be
prepared in a convertjdnal manner by treating a solution or sd$pension:of

t he correspondl ng base or acid with one chem cal equival ent of a
pharmaceutically ac tabl e acid or base. Conventional concentration or .
crystallization t echni gues. can be enployed to isolate the'salts.

Il lustrati ve of S ui (Keithy e , aci ds are acetic, -l'actic, succini ¢vital ei c,
tartaric, I’IC. 15 ascorbic, benzoic, cinnamc, fumaric,

sul furic, pho%%rﬂ%q B Schgt ﬁ§?8 e fPEMEEt ohg 4P BRAUBROF formyia KV BYmwen a@@PiPral?ﬁa@!y
sul f oni ¢ aci sbstituteh %i@ehm& hefn deuiion(X8X) bedidz e ere@utingO kgt - Psuch as sodium

| tol uenesy f OtHb&etox hﬁrﬁjfd@t ﬁ%@&b%ce Ik %&éﬁ{:] Lak, 'uY @olp{ﬁ? Csuch’ gdgcggrogmnr%}hﬁp%? ered

pot aSSI um ca : oun nven
al one g‘éﬂ[&ﬁ rf"f‘ﬂ?'l %FPWBEEHU ngFPA’rQWJQTt P c%ltq' 9bca%@@pt &mperaém rPredgrably &in
ei t her SI nglaboutr roner tterpberatudaos;&s«juc‘e‘ultﬁeab:bnt:?espBQd:W&foﬁ%S@wEI oflforfrilal 08X,
i ncl ude: i herl&lteﬁﬂg{l\}e@ %ﬁdﬁﬁﬁﬁssof?cfrmma (kﬁrl)scansa‘ 8'be prepa:%%(i*;y"{re:aatsn?calnpoiJ aotga%pglpn%“
: of formula (XVII!) with a suitable alkylatlng reagent of formula (XX). This reaction should be -
=10 . ‘carried out in the presence of a smtable base, such as potass:um carbonate in solvents such
" as acetomtnle at temperatures ranglng from room. temperature to - about the reflux |
. temperature, preferably -at about. the reflux temperature, ‘which - produces the desired-

, compounds of formula (XXI1). Reagents XIX and XX can be prepared usmg methods that are
known to one of ordinary sklll in the art




vari ous organic sol vents. The pharnaceutical conpositions f& il BJ06

conbi ning a conpound of formula | or a pharmaceutically acceptable salt
‘thereof can then be readily adm nistered in a PCT/I1B02/03668 21 April 2006
WO 03/ 039apds/i3sd72l BO2/ 03668 -23 variety of dosage forns igligasoskad! ets,
powders,. | ozenges; syrups, injectable solutions and the |ike. These

phar maceuti cal conpositions can, if desired, contain additional ingredients
such as . flavorings, binders, excipients _and the like. Thus, for purposes
of -oral administration, tablets containing various excipients such as
sodiumcitrate, calciumcarbonate and cal ci um phosphate 5 nay be enpl oyed
along with various disintegrants such as starch, nethylcellul ose, alginic
aci-d and certain conplex silicates, r* with binding agents such as
pol yvi nyl pyrrol i done, sucrose, gelatéagﬁﬁ' acaci a.  Addi tionally, ‘

| ubricating agents Such as nagnesrunhst@arate sodi um | abiryl sul fate and

talc are often use for tabl etUWoses()(DSol idco
‘be enpl oyed & i Ifiers in. sofft

simlar type nd
gel atin capsul eg, fr 10 materials for this incig

sugar and hi gh nel-edulanWei ght—mvl-yet—iwl-me-g?ycol S. ‘..\L\hdrh'-. uéous
suspensions or elixirg aje desu\raegg(d,a@y AHOM, cagh:g ni stration,
active ingredient the?_t'al n may be conbi ned with various sweetdni ng or
flavoring agents, colorling matter or dyes and, if desi rﬁd nul si fying or
suspendi ng agents, together with diluents such as wat er hanol ,

propyl ene gliycol, glycerin and conbinations t her eof . I’—%r I;barent eral

adm ni'stration, “sol utions cont ai ni-ng a compound of th| s i'nvention or a .
phar maceut i cal I y aé@é‘ﬂt able salt thereof in sesanme or peaﬁ’t)‘ﬂltorl aqueous
propyl ene glycol, or in sterile aqueous solution. may be. enpl oyed. Such
aqueous sol utions shguld be suitably 'buffered if necessary and the liquid
di luent first rendergd isotonic wt h'SLg;fl cient saline or l'ucose. These
particul ar aqueou tions are espe&ijallyysguitable {eriAtyavenous, 20

i ntranuscul ar, s’\ub eo‘us and i ntr apértfoneal { mstrn The sterile
aqueous nedi-a erg rerall readily avail able by st@nhda d- ec Ni ques
known to those ski-klFed#mthe ar't—ﬁrcvn'puurrd-of-"fornul -1 Bt

phar maceutical |y accep e salt thefdSN. E&Psbe admini stered Iy,
transdernmal l'y (e.qg., thr{}})ugh tmryrsecpfgra-am qlq;r,phg.@rent erally F(e g.

i ntravenously), rectally, topically, or by i rhal ation. In. hl, the -
dai |y ‘dosage - for treating a 25 disorder or condition as degtt izbed herein
using a compound of formula I will be about from about 0.01 'to about 100
ng per kg, preferably.fx @m about 0.1 to about 10 ng per kg, ocRf) the body
wei ght -of the animal t e treated. As an exanple, a corrpound of t he
formul a 1, dRefaringihsbcheneVillibekiv wrmxomeptoamneu!smlllndaerbe@repa@arbyb‘eatment .

adni ni st er egaffa%mbaeet uib o VA eageht BFiBmidla QYAHIRIVRT Bbyddaiaul
- 70kQ) in _a dose_ran |n rom about ‘0.5 ng up. to about 9
. : 5 NH-. This. reactron should be carried out in the presence of a surtabte ba such as triethyl
amine, in alcoholic solvents such as ethanol, at temperatures ranging from room temperature
"to about the reflux temperature, preferably at about the reflux temperature to produce the -
desired compound of formula (XX!1I). Alternatively, compounds of formula (XXill) can also be ;
" -prepared by treatment of a- corhpourrd of farmula {(XVIIl) with an appropriately substituted acid '
| 10" .. chloride. of formula {XXIV). The reaction should be carrred out in. the presence of a suitable
. base such as EtsN or pyridine, in solvents such as tetrahydrofuran or methylene chtonde, at -
temperature ranging from O °C to room temperature, preferably at about room temperature.
The amide products from this reactlon (not depicted) are then reduced with a suitable -
reducrng agent such as lithium aluminum- hydride, in solvents such as: ethyl ether or
' 15 ,- : '.tetrahydrofuran at temperatures ranging from room temperature 1o about the reﬂux
temperature, preferabty at about the reflux temperature, whlch produce the des:red products
of formula (XX!!I) Reagents XX and XXIV can be prepared using methods that are known to

‘- ..'one of ordmary Skl" in the art




~ Neurosci ence (Oxf

30: per day,. preferably fromabout 10 ng to about 1 g per da} ARrh2@Q6hgl e or
divided (i.e., mul ti pI e) portions. Variations based on the aforenentioned
dosage rang\%ﬁl ﬁ made by a physician of ordinary skilltaking into
account 033%#%i derati ons such as the weight, age, and@CI8BUR/36h of the
animal being treated, the severity of the affliction, and the particul ar
route of admnistration chosen. 35 Conpounds of forrrul al of the present

i nventl on have been found to display acti v?%’y -in-opioid receptor binding.
assays: selective for the nu, kappa and delta. opioid receptors. 21 April
2006 WO 03/ 035622 PCT/ 1802/ 03668 -24 20 The data generated can

be. anal yzed using 1 C50 anal ysis software in Graphpad Prism Wallac
Filtermat B and counted on a Betapl at che/BeI¥Hl (\\al | ac). Assays for mu, -
kappa and delta opikoi d receptor binding gan be perfornmed acgording to the
following procedurge: Affinity of a cqrrpla$nd for the-delta opioid receptor

can be assess€d bi ndi ng of t e taé%bm d recept -@ -
me ceII < ding to.

[3H] - nal tri ndol - 15 neur obl as{gs
- nodi fication opth t g¢ol descrlbed In Law at_ al. (L@vv- P Y.
J.E. and Loh, H—I—T fpari son of Opiate Thhibrtion of ~Ade’t‘iﬂ/i
Activity in. Neur obl ma  N18TR2 EHAHNeiMobl astoma X G iomaiNGL08- 15

Hybrid Cell Lines", ecul ar Pharmacol ogy, 21: 483-491 (1982)N. Law at
al: is incorporated : hereininits entirety by ref er encept Af Ph nigkxingf a
" bi ndi ng of

conpound for the kaQ pioid receptor can be assessed usiqg
[3H]' bremazocine to %Z'Hga receptors as described in Robson,”LR" E., at al.
"Opioid Binding § tes of the Kappa-type in Quinea-pig Cerebel | um"
qrd), 12(2): 621-627 84). Robson at " alX
nit its entirey bﬁ erence. For a spent of a
conpound for\mJ i d recept0|1 Fatéi"l-\ﬁ Y, 1t hepay eceptor fyjand CH|] - DAM3O
(Perkln El mer*dd TSt s, Boston,. Mse., gpecf ity i
1.5nM is 15 used Wi -r'dt forebrain tissue. Briefly, - bindiNogH s
|n|t|ated with the addidion of a crude nenbrane preparatlon of \rat '
forebrain.tissue to 98- wel | poPyiibpyiténe pl ates containing thg” _
radi ol i gand r H] - DA and test conpound, and are: i ncubat edf or ab(%& 90
m nutes at- about 25 C. The assay s term nated by rapid ﬁ?}‘ﬂ’lﬂtl on Wi th
50mM Tris. HCl pH 70%llbnt o Ki val ues can be cal cul ated usiRg g&aphpad Prism
according to the foll ow ng formula: Ki = 1C50 / 1 + CH ligand] / Kc where
| C50 i s the FUBPRESREPNDS 97 AmulRitcas drsghiked hewein, 31an| begerrpered byl trepsiormetibnsy t he
test conpousidg aethotipthbtsaré Well ihows Mah@kiton constant for the 3H ligand at the
of Tor mufa | or EREB EEn Rl o iy s P oyl horihg 8RR
methods descnbed above can be .determined using standard. spectroscoplc methods.

Isolation of the exo diastereomer of a compound of formu!a | from an- exo/endo mixture can
-be accomphshed usnng standard separation methods know to.those of ordtnary skilf in. the art, '
‘for example crystallization or chromatographlc methods. : '

i ncor por at ed ,hek

100 Pharmaceut:cally acceptable salts of a compound of formuia I can be pfepare‘d iha

' -conventlonal manner by treating a solution or-suspension of the- correspondmg free base or-
o acid- with one " chemical ‘equivalent ‘of a pharmaceut:cally acceptable acnd or base.

- Conventional concentratlon or crystallization techn:ques ¢an be employed to-isolate the salts. .

. . Mustrative of su:table _acids - are acetfc lactlc suceinic, - maleic, -tartaric, cnrlc giucomc,'
- 15 ‘ascorbic, benzmc cmnam:c, fumaric, su!furzc phosphoric, hydrochionc hydrobromic,
hydrou:dlc sulfamic, sulfonic - acids. such -as methanesulfonic, - benzeng sulfomc p-

+ foluenesulfonic, and related acids. lllustrative bases are sodium. potassium, and calcium.

S _"A compound of this invention may. be- a_dministéréd alone 'or  inj.com'binaﬁ‘on with

. phamaceutically acceptable carmiers, in -either single or’ multiple. dosss.  Suitable
2200 phannaceuticaf carriers- include - inert solid diluents. or i Ilefs sterile’ aqueous: solﬂhdns .and
' varlous organic solvents. The pharmaceutical composutfons formed by combining a compound
of fomula b ora pharmaceutlcally acceptable salt thereof can then be read||y admlmstered ina




a nu opioid receptor binding assay to brain tissue such as t3Ptid3%G i bed
above were determ ned.. These conpounds were all found to have Ki val ues
of about 200 nM or less for the mu receptor. 30 The conpounds of fornula I
are bi ol v @aAlskeezzadvant ageous in that they are. not net alrefriiBexiossss t he p450
i sozyme CYP2D6. Since variability in the presence of,CYP2D6 in the human
popul ation exists,, it is-beneficial to have a drug that is not netabolized
by CYP2D6 because effective dosages acrogs the human popul ation wll be

i ndependent of CYP2D6 differences. 35 Whether a conpound is netabolized by
CYP2D6 can be determ ned using CYP2D6, for exanple that purchased from
PanVera Corporation (Madison, Wsconsin). Identification of 21 April 2006
WO 03/ 035622vaﬁ6§¥/of cﬁ@aémﬁﬁt&ucha%&am@ﬂmww iokdrngts, ayraps, Rlettstiasdsionf and¥i2D can

be determ ned, for accor di.n nds
ar .| ncubat ahewl T RIRIROR Beh RSP coR s reR i M dSiicys 0L
Cor por ati on; ﬂawdlos,dwdew sxeipipsisrpnd tinghlike. Jhys; fos phmesey of gr@h%mrﬁara@qn taets

rCyP2D6 5 (c,%n%r E/:d&)excrﬁ?étﬁé‘ KREK 3D RRRS i carithaté afld caldittn PdEEHE 1. 67
ng/ m, Si_gma Aldrlch

50
T con at 5o ey isryeadftns St v o pngs St RRES iRty
eddl tion of arcleceriainl chrephecti dﬁméarbgﬁMremtbxulﬁnﬁcérg 6&eDisuych 28 pdigvinglpiricliddiie, wi t h
“internal aga%%% e[am%ng %Eét!rat ' ﬂgd.ﬁbﬂtlg,t IuBHl:at@niTéﬁt% ass&neqs mggaesmm 485t

tert-butyl. Loss of
par ent corrpcﬁf’ﬁtﬂml ‘%“‘ﬂﬁh‘fatf%?’@dalc a’iﬁ’mﬁﬁﬁ Hsqhd for iablefting P'6P056%r %?i’f’ ceppRsiigRRiof a
di sappear ancgimizs tyeahev laRb ©6 emiplodl 4/TNO i Joft andlhied fileld Igemm@pﬁpwrmresned -

1 LUSTr e, | ASLRISRERE AN ROy ik e B8, HOHSIF LBk pot BEVEN ok 2!

t he |nv S recite ne,
not i nt endeédfheroadyeoys wmw@owrtqhérsw@ desired for oxehadmigistiagion. g %ﬁ%{ﬁﬂl%ve

EXALVPLES 15 %?Ef&%&eﬂ\lnéy be]cort'rﬁn%énl‘ t&hfdaki&rsewéﬂwh\glo) ﬂd%n@@ébérﬂ@ﬁ%orgtgdﬁaﬂéﬂz ge4go
a S |rr|ng SO uor o en

mrol) s e el At ainas Soooa e P, RoRDa N0 fRe Sl e s
42.00: m_ 2 SetDolypropylene glyeol, Ktyeerim aot gorabinatiensttireeof.heat ed t o 75C for 1 h,

cool ed tg anbi eNtrr GERREA Htﬁrﬁmst?a‘ﬁgn eemr.&@ cbm.ﬂngegtéehp@nwﬂm ||Qfen@ﬂ2§|a2 and
H20. The organic hen coll ected an '

| a sat
Solut i on. ofhRERECeCHIIl A ot etep e Grpdrm el o ppaae dlidh S
-.concentr at edn stefideaqueduspbtiorpmes da remployeg | Sl aque&slsomnmtsmu!dfbe tapdatﬂyz one

! Somar S (3. %ﬁgrbd if r?e%ggsaﬁsand the Ilqmd diluent first rendered isotonic with sufficient saline or
' glucose. These particular aqueous  solutions are esp_ecrall_y suntable for |ntravenous,

20  .intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous media -
employed are all readily availabie by standard techniques known to those skilled in the art.

A compound of formula | or a pharmao_eu_t_ically:.a(:ceptab{ef._salt thereof can be -
- administered- orally, transdermelly {e.g., .through. the use of a patchy), parenterally (e.g.
- lntravenously) rectally, topically, or by lnhalatron In.general, the daily dosage for treatlng a
25  disorder or condition as described herein using a compound of forrnula I will be about from
.. about 0 01 to about 100 mg.per kg, preferably from about 0.1.i0 about 10 mg per kg. of the
_— body werght of the anirnal fo be treated. As an. exampie a compound of the- formula lLora
pharmaceutically acceptable sa]t thereof, can be. administered for treatment to an adult
. human of average weight (about 70kg) in a dose ranging from about 0.5 mg up, fo about 109
30. - per day, preferably from abou_t_ 10.mg to about 1 g per day, in single or divided (i.e., muitiple) .
portioos.j Variations based on the aforementioned. dosag_e ranges m_ay_be;.made by a
physician of ordinary skili taking into—acoount known considerations such as the weight, age, -
and condition.of the animal being treated, the .eeyerity of the affliction, and the particular route
of administration chosen | ' .
: as N Compounds of formula I of the present invention have been found to d:spiay activity

. in"opioid_receptor ._hmdjog.__‘ass.aye, selective for _.the_mu,f_kappa_.__an_d del..t_a., opioid ‘_receptors. :



yellow oil. (Major isomer) 400 Mz 1H NVR (CDCI3) S 7.11-7. £3 Ant 2805
6:65-6.71 (m 1H), 25 5:52 (br s, 2H), 2.53 (q, J=7.88, 2H), 1.18 (t,
J=7.05,31-1).. The follow ng conpounds were nade using the procedure of
Pr epar at Wen031035622 - ( 3- Br onp- 5-f | uor o- phenyl’) - pr opvl i dene- RIVEBOR/AH68 400
MHz1H NMR (CDCI3) 8 7.54-7.55 (m 1H),7,24-729 (m 1H),.7.19-7:22 (m 1H),
5.52 (s, 2H), 2.54 (g, J=7.88, 2H), 1.12 (t, 3H). 30 - '
© 143- Met hoxv- phenyl ) - propvl i dene- hydr azi nez00 MHz 'H NVR (CDCI 3) &
7.15-7.24.(m 3H), 6.80-6.83 (m 1H), 5:41 (br s,. 2H, 3.78 (s,.3H),
2.57.(q, J=7.88, 2H) 1.12 (t, 3H) 143-Nitro- phenyl) propvl i dene- hydrallnd
400 MHz'H NMR (CD30D) 8 8.48 (s; IH), 8.14 (d, 1H), 7.99 (d, IH), 7.55 (t,
1H), 35 2. 6fkshyd fordhil, kadpaland(deita 3pibit.reckbtoPBinkding 280 6e pYRARE A3EHERg to the
PCT/ 1 BO2/ 036f6 -26 1 3 Br ono- phenyl ) - pr opvli dene- hydrazi-ne 400 MHz ' H NWR
'(CDCI3)57 g PrOFeRY® 7:45-7.66 (m ‘1 H), 7.22-7.30 (m 1 H, 7.16 (t,
1 H, 5.45 (brs, AZfH)ty ol &mpognd RHhe déltalapiqid recSterican wass(dwa:.i)usz@mmlng of .
(13(315H)D| b;qgagd%eaaf&a r@cfe@ia}”hbé?\‘a%}méﬁfr@%!egt% ﬁeél&e%d;/hzumm&% BP@ g%:‘é I o
t" 3H). 91- (¢ 'ﬁ?‘i"f‘ OBWF)?WQSF@‘:?@SH?BP inkayeet M@wﬁz\’ 'FP‘N
75 (s, | Hoh, I—TH45C<?m|éb?sdm’mf]£bﬁlate Thhibiion oBAdérylatel Eclasé Adfvity Tn Néutbmastbﬂr&n

7.
{7 (0ret o 81 ol "ol SRR g B e il )

7. 46- 7. 50 Hhegmatoleqy, 27: 2@4913(119*@211 bay et Al 0$'-irrcoaagrra(teﬂ harep)in fisderBigety by's,

. I%EDEPAZRA'?'I:LGEI r@f@reﬁéél Asiilfly, of la-Bsmddiind Hor thé kBppgd epiéitilrecelar Ch b Rédssdd usirg

Exo- 3- Bészub’”@'"? of Elchramargrine BH‘é‘Hﬁﬂ pepiatE ﬁﬁ/f’e%"%e?d“ BP%%?El br B § 2 'F%?{%{%e 2,4
-di one To a BirtdingrSitag of the fappatypé in Guinea-pig Cerebellum”, Neuroscience (Oxford), 12(2):

1- (3, 5-Di fu%@psﬂﬁgﬁ!@ RBM'étdé?”g% |H¥d$(ﬁ§tb@%e(e?{ ﬁpi'fy &5hir&S pfiGarElched b N

Preparation 1 g] . i oxane "at” room teglperature
was added MIRSESSME, OfriaxqOfIPRUNS: 1oF MMORig resspier [RCtviti t“@\/rﬁ“éﬁe‘i%‘i"ﬁf'gﬁ'ﬁ W ack
- suspensi on TAMGO (RrirDElrmeel Lifor8dlerices, tEosied, MEds. ;oapecificaguioity SHCaeial,tesnMyhis ch

was thenl5wa%g YM ltatI 0%931' %su f Eﬁlfeﬁ))?(%e in ﬁ 1529|t|5t%§ thﬁ'tﬁ@a&lﬁﬁoﬂ eradcrﬁa Ut i on
Lo P S Yreidi,

Wwas t hen trea enz In pOI’ I ONS over
mn. period mem@nmpfapa'iaéor!s?f rﬁtrfe@ @tﬂ tfse'eﬁrﬁOt %ﬁw@k @ﬁlm@ylpe? p@@eontamtngwae t hen
heated to figderPribaAvco %ﬁ@h&d cb:apmenhﬁoememiuafee foR BEbUAAS mRmEeE R T at ed

under reduce
o E J? 2? %é T%e assay is terminated by rapid filtration with 50mM Tris. HCl pH74 onto
B Wa]lac Filtermat B and counted on a Betaplate reader (Wallac).

(
5.
5,
1-
8

20 - " Thedata generated can be analyzed using ICgo analysis soﬁware in Graphpad Prism.
Ki values can be calculated using Graphpad Prism accordlng to the following formula:
- K. - ICsy/1 +°H ligand] T Kp - S
where IC,:,O is the concentration at which 50% of the *H Izgand is dlsplaced by the test' '
compound and- Kg is the dissociation constant for the °H hgand at the receptor site.
25 3‘ " Biological Activity ' o '

TheKi values of the: specific compounds of formu!a!of Exampies? 8,and 9, mfra m- .
Catmu oplmd receptor binding -assay to brain tissue -such as’ ‘that described above were
e - -detérmined. These compounds were all found fo have K| values of ‘about 200 nM or Iess for
* the mu receptor. - S " _
30 - “The compoundé of formula 1 are biologically advantageous in 'that_they" are not
- metabolized by the p450 isozyme CYP2D6. Since variability in the presence of CYP2D8 in
o the:humari'poputat'iOn exists, it is beneficial to have a drug that is not metabolizéd by CYP2D6
‘becatise effective dosages across the human poputation WI” be independert of. CYPZDSV
_ differences. . B '
: -85 - Whether a compound is metabolized by CYP2D6 ¢an be determined using CYPZDG,
for example that pur"chased-frdm,PanVera Corporation (Madi'son, Wis'coﬁsin): idenﬁﬁcation of




The light yellow oil was then treated with warm CH30Hand a wAiAPEI 486i d was
filtered off. The ,solid was recrystallized fromCH3OH to yield the
desired product (6.46 g, 64% as a white 25 solid. 400 MHz "H NWR (CDCl 3) 8
7.37-7. 4G, ¢¥y0336k21) . 7.22-7.30 (m 3H), 6.77-6.82 (m 2H)pcr/MBibsfs’2 (M 1
- H, 4.58 (s; 2H), 2.69 (s, 2H),1.39 (q, J=7:47, 21-1), 0.67 (t, J=7.47 3H).

The follow ng conpounds were nade using the procedure in Preparation 2. .
Exo- 3- Be nzvl - 6-(3-brono-5-fl uoro-phenyl )6-ethyl -3-aza-bicycior3.1. 4
hexane 2, 4-di one 30 400 Mk' H NVR (CDCI 3) 28 7.37-7.40 (m 24), 7.25-7.31
(m 41-1), 7.12.7.15 (m 1 H, 6.91-6.95 (m 1 H), 4.58 (s, 2H) 2. 69 (s;
2H); 1.39 (q, 7.47, 2H), 0.67 (t, J=7.47, 31-1).

o B0 iR, et s PR ’%X"féﬂ?ﬁ@yéat‘ e Wiy i‘li%?g’b?)' @5‘9@51‘%"‘%
6. 83-6. 85 (iiplowpass@s 6.75-6.79 (m 2H), 4.58 (s, 2H), 3576 (s, 3H).
(s, 2H), 1.41 (q C ohipoufids ardimcutfdtdd/with hudar rébéinbinant CYP2D6 BACULOSOMESTM

g e R ) ek

(CDCI3) 5 7 (Bﬁ-pihoﬂﬂll)( byffedt)Q mM fhosphB€ pH¥7.45BHd NADBB ({.67 nm¥ll, SRNZEQANdrich 2H) ,

1. 40 J 57 zy|

itro- éﬂeny(%éa%gg@e mgquﬁe(j 341 1?7 ﬁﬂ‘iu 53(% gl) Eé ?%HE? Tﬂ%lférﬂy%ﬂl\ﬁmé%ﬁ%m
S 8. 18- 8. 21 aperthexmpction is7quepchygl kyngdditipf) ¢ of i u;e gald eqdmmﬂrbonﬁtealsﬁfel?(ﬁﬁﬂl @HmML)-
7.23-7. 33. ( BH=338, with- .&amésstar?dé}d) PhdReslifing sthttion ib eARdctbd?dx volinfrof (br-buj) -

Exo- 3-Be nz brom o- za-hjc cIo 1C]he

ne- 2, 4 di onﬁ' Mbéﬁiﬁ-ig ("&ﬁ?@%{ﬂéd gygé}ﬁ'/tsy Lofﬁ—é%pa?n Wafmon " 4.58
(s, 2H) 10 2. @8d (a-life th))areﬂt cdihpouand diddppecdares isi celculated udng Wisﬂonlmlo :

Exo- 3- Benzvl - 6- ( 3nbr iR (%he% esOneiraRChe el PLac. Orl?’islto%@%aé}ﬁtbgd‘l dio
ne 400 MHz 'H NMR (CD3 46747@ %3&;5
7.20-7.30 (h?Wﬁ»VSH)‘ha%"SWGQf'O"QPB fully "82”'&’ hergin a"ﬂ afgfe?d‘eésn + 15 not
0.99-1.07 (mtenaéd)totﬁn#ﬂec(mythddaaﬂz:omblxquoﬁhﬁExaﬁrm:% Benzvl - 6- (3-bro .
mo-phenyl ) - 6-i sopropyl - 3-aza-b i cycl o pgdexane- 2,4 dione 15 400 MHz' H

'NI\/R(CDCI3)8737740(m 4H) |- 7. 215 3H) 7.12-7.18 (m 2H),
4.58-(s182H), 2.69 (s, 2H), 118‘1.25(m | H), 0.67 (d, J =6.6H, 6H);

MS (M#1)400.0. . : : PREPARATION1 _
| ' - 1-(3 5-D|ﬂuoro-phenvl)-propyhdene-hydrazme
To a stlrnng solufienh of 1*(3 5—D|ﬂuoro-phenyl) propan-1i-one {5.00 g, 29. 40 mmol) in-
5.0mL of CH30H was added a solution of hydrazine (35% in H,0, 42.00 mL, 29.40 mmol).
20  The mixture was then heated 10 75°C for 1 h, cooled to ambient temperature. and poured into

equal amounts of CH.Cl, and H,0. The organic layer was then collec_ted and washed wﬂh a.
saturated so;utien-. of NaCl. The org_ahic layer was then dried over MgSQ,, an,d cencentr_ated
under reduced 'pressure to yield an 8:1 mikture of hydraime‘ isomers (5.53-g, > 95%) as
‘yellow oil.” (Major isomer) 400 MHz 'H: NMR (CDCl3) § 7.11-7.16 {m, 2H) 6. 65—6 NA (m 1H)
25 552 (brs, 2H), 2.53 (q, J=7.88, 2H), 1.18 (i, J=7.05, 3H). - : o
The followmg compounds were made using the procedure of Prepatation 1.
( -Bromo-s-ﬂuoroLenvl)-pmleldene-hzdrazm _
400 MHz 1H NMR (CDCIs) § 7.54-7.55 (m, 1H), 7.24-729 (m, 1H) 7 19—7 22 (m, 1H),
552, 2H)254(q, J=7.88, 2H), 1.12 {t, 3H). o
30 ‘ 1-(3-Methoxy-phen!!)-grogx dene-hydrazme : : :
' . 400 MHz "H NMR (CDCl,) & 7. 16-7.24 (m, 3H), 6.80-6.83 (m. 1H) 5. 4’1 {br s. 2H). '
3. 78 (s 3H), 2 57 {q, J=7. 88 2H); 112 (t, 3H): 7
443 -Nltro-ghenﬂ[:g opyli dene—hvdrazine :
o . 400 MHz H. NMR (CD,—,OD) 5848 (s 1H) 8. 14 (d, 1H) 799 {d, 1H), 7.55 (t, H), .
35 . 268 8 @ 2H), 147 (4, 3H). | -




PREPARATI ON 3 Ex0-6-(3-Amin o-p henvl)-3-benzyl - 6- et hyl - 3- 23 475] 2808 o
r3.1.d hexa ne-2.4-dione 20 A solution of

Exo- 3- Benzyl - 6- et hyl - 6- (3- ni tro- phenyl ) 3-aza-

bi cycl o[Wohshfsexane- 2, 4=dj one (prepared as ‘descri bed |antmpazr/m4;g)n 2,

15.2 g, .43.4 mmol) in 150 nL ethyl acetate was treated with. 30 psi H2 and
10% Pd (C) (750 ng) for 6 hours at room tenperature. The m xture was
filtered through a celite pad and concentpated toyield 14 g of the
desired product. 400 MHz 'H NWVR (CD30D) 8 7.38-7.40 (m 2H), 7.23-7.35 (m
3H), 7.14 (t, 25 1 H), 6.67 (s 1 H, 6.58-6.61 (m 2H), 4.60 (s, 2H), 2.79
(s, 2H), 1.36-1.42 (m 2H) 65071(m 3H); M5 (M+l). 362. 2.

Exo- N-r 3- ( 3- BenzVi-{HEB¢ ) arabin@yclors 1.0 hex-6-vl)-ph enyl |-

met hanesul f onam d 10 .8, sol ut

Exo- 6 (3- At no- prEE 4F %@hﬁ(}ﬁg'e)ﬁem W £45748 (m. 1H), 7.22:7.30 (m, 1H), 7.16

bi cycl of 3. 1.(@[1HE:baAd(bi2, m)mmq.:{rpreuamw),msmanmmd above, 25 g, 78.1
mol ) in ethyl acﬁ3a§_ : . ofalt Q I fony! ‘chloride (6.35 L, 82.2
mmol ) ‘and triethy C = The sol ution warmed to room
t enper at & e -and s"chrM’éﬁ HUMRJIGDﬁblﬁ §96 Wédel ged(sp), 76@(3:135)\@'&:2 ford, 2ei,ed
of f ~and. .t he g"syv(alm)ng@@lgmlon was treated with IN-HCO , brine and water.

The organic | ayer, ¥g th _SO4 flltered and concentrat ed. The -
remai ni ng crude 35E=I 5 ' with Et20 to yield 30 g of the

desi red- product . mmmﬁﬂwmt@c@g@@lﬁ)@ 8H7 PUE-T 400, (18); 723D7.37 (R 2+, 7359-( m

Thb. 1y (et gyt Bhp e 9B, e A, (b D $5958m: 2006 wo

03/, 035649 -28 P peiroma phenylE2awethylEpropplidenpehivdazibg - Benzvl - 6- et hyl - 3-aza-b
i cycl of 3.1.4 msm@fmmmddbammq&umm%% (ngH)a-z%?g'o%OthHHffy of

Exo-N-[3-(3 0Xx0- 3-aza- b
1) phenyl | ARBAarAD AP AR i g e b2 RIS BH) 28bve, 30 g, 75. 4
mmol-) in THE at -5 5 C was added sodi um borohydride (6.0 g, 158.3 mol ),
fol | owed by the sl ow addition of bq; HEPA Aﬁ‘léhﬁo” de diethyl etherate (26.8
m., 211.1 mol). The m_xture Vas mto room terrperature -and
stirred f30r 2 b AL6-{3ehiflug gnyl6-¢ L g3 : )
g ggnm_c o?l ad'ofa(htlﬁﬁg aaduqmqaemzomeo-@?pﬂe@)) p\“@)?lld"ehé-ﬂfrdiéité/e @%ﬁ@d@ﬁ%&\&rﬁ&j :j n
o] ure ours, an
di | uted wi tﬁ'q:ét g%&m?hé 1 afe I) irbgodoéﬁ\a? ‘f%"e ?ﬂg 3 %%r%t"rezi‘ﬁraqﬂﬁ
ext ract ed wiMnR:Eegnixie stited %%mmtdﬂg&mmt ltheytilack swepeansionl thak Hadifodmed
concent r at egas Mréd bif aldr Qrpadf o€ Ldhed wi\ﬂh %ag tl@n ﬂ&ﬁéd Gifth B6. 8GR Cor- dlcﬂclg_i@ e MiKe ' H

y N§5 gcﬁw%ﬁsulﬂrr_% 3ee§ %dZso uétg;‘\ \zﬁl_tquen treated With 1-Benzyl pyrl;gle-z 5-d|one(|n portions’ overa- '

20 min. period. The mixture stirred at room temperature for 1.75 h It was then heated to

- 100°C for 21h., cooled to room temperature, and was concentrated under reduced pressure.
~ The light y_éllow oil was then treated with warm CH;OH and a white solid wasfiltered off. The
~ - soiid was recrystallized from CH,OH to yield the desired product (6. 46 g, 64%) as a white
+25. - solid. 400 MHz HNMR (CDCls} § 7.37-7.40 (m, 2H), 722~7 30 (m, 3H), 6.77-6.82 (m 2H)
6.67-6.72 (m, 1H), 4.58 (s; 2H), 2.69 (s, 2H), 1.39 (q, J=7.47,2H), 0.67 (t, J-7 47 3H).
The followmg compounds were made using the procedurein Preparat:on 2,
Exo-3-Benzvl-G-(S-bromo-S-ﬂuoro- )

henyh-6-ethyl-3-aza-bicyclo]3.1.0 he)&ane-

2,4-d|one : - Do :
300 400 MHz1HI_NMR (CDC-Ia) 8 7.37-7.40 (m, 2H), 7.25-7:31 (m; 4H), 7.12-7.15.(m, 1H),
16.91-6.95 (m, 1H), 4.58 (s, 2H); 2.69 (5, 2H), 1.39(q; 7.47, 2H), 0:67 (¢, J=7.47, 3H). ,
Exo-3-Bensz-6-ethvI-G'-(3-fnethoxyihenyl)-?.-azaabicvclorﬁ.1;D]hekane-g,'_rl- e
dione - o SRR s s . | |
400 MHz'H NMR (CDCIS)8738-7 41 (m 2H) 747730 (m 4H), 6.83-6.85.(m, 1H),
35 675679 (m, 2H), 4.58 (s, 2H), 3.76 (s, 3H), 2.72 (s, 2H), 141 (@ J=747, 2H), 067 (;
T d=74D. :
. Exo-3-Benz l»ﬁ-

;s-eth \-3-aza-bicyelo[3.1 Olhexane-2,4-dione




12.91-2.97 (m 2H), 2.90 (s, 3H), 2.82-2.88 (m 2H), 1.96-2. @3 ARH 2006
- 2H),.1.79-1:82 (m 2H), 0.83 (t, 3H). 15 EXAMPLE 2 Exo-3-Benzvl-643, 5-difl
~uoro- phenyl ) ; 6-ethyl - 3-aza-bi cycl or3. 1. 0Olhexa ne In flanme-dried gl assware

under N2wdodma3sBenzy! - 6- (3, 5-di fl uor o- phenyl )-6 PCT/IB02/03668
et hyl - 3-aza- bi cycl o[ 3. 1. 0] hexane- 2, 4-di one (prepared as described in

Preparation 2, 2.95 g, 8.64 mmwl) and sodi um borohydride (689 ng, 18.15
mmol ) were conbined in 100 m- of 20 anhygsous THF. The m xture was cool ed
to -5C and borontrifluoride. diethylethrate (2.67 nlL, 24.19 mmol) was
added dropwi se. The m xture was allowed to warmto room tenperature. and
stirred for 2 h. It was then, heated to reflux for 3h. The m xture was then

cooled. 19, 0C 20 BhRALIE g (chd) oo i PRB TR o) el 2o 1,
The mxture(twabl)ﬂH@rﬁquY&W).tQ;ﬁﬁc(bdFNE@Hﬂo room t enper at ure, upon V\:hl chit

was. diluted wt héﬂ%@@é?ﬂ ﬁéiétrh i i io 4. hétaﬁe-zﬂi@oﬁ@nbl ned
extracts wer e was sol uti on

of Nadl - and dr 480 B HABEOEDARSS b iEH24 (R BT (e Al T 0 L nEeE
reduced 5premst@hﬁzm)wzs-elad(mm)desz(rsezmpz gmlespzn)(m&@ ZH), OFRA0, 3&5 a clear,
colorless oil. 49_:00_ I7 1I—| 3 I:II) I ,_

2H)., 6.55-6.60 ( X penyll-b-el f 8

2.00- 2. 07. (djongH), 1. 74 (s 2H) 0 83 (t, 3H). The fol | owi ng conpounds wer e

made accor di ng taoé ZPHOSARYESCEYs %@@'1@1)2725-ﬂ@8§ #ﬁﬂ@sﬁ;\l zélﬁz%q@? o5-1l

uor o--phenyl. f3 A hexane 40
7.23-7.32°( AﬁY(Q?HwGﬁ(Qé (%% 3Y) , 6.96-7.03 (m | H), 6.85-6.88 (m 1H)
3. 64. (S,10 2H) , . 3. EoBBendBidd3thromblphe @E&@i&-gzﬂ-m&mﬁj anma,ﬁelgﬁm 2H)

35 1.73 (d, J=1. 0 O, 3H) o1 | 0

PCT/IBOZ§ 03668 - 250%1 @éz@%@gg%r“éﬁo rl ?’03% e% %g'?aza Tl 1o

3. 1. O hexaSHk 4005, Mk 2182XMRH) A0S B3 ®. 2H39.99 b (EnRHI042 7. 715 vz, 30 (m
a - 25

6M ., 7.09-7.18 (ByodBenzyl®- ﬁ)r6r§o~
2H), 2.04-2.10 (m m . .
Exo- 3 Benzyfﬁ'é'—(3 5-di brom) phenyl) 6- et hyI 3-aza- b| cycl of3 1. Olhexane 400
. M—Iz 'H /R ( CDCl 3p0 BHZ . MB:MFs(cnnﬁ)amnmm(msm)( TR1-718p (mBHF. (X712, 268, 03

5954y sﬁ'f}'? 2%?%5 (%/gﬁ? 128 {In. 1), 8870, 93 d 8z B} msloué 0y doo! (m 24,

82 (t, _
Exo- 3- Benzvl 6- et hyl - 6- ( 3- net hoxy phenyl )-3-aza-bi cyclo f3.1.4 hexa ne 10
400 WHZ H NIVR (CDC13) S 7.22-7:35 gmp@mﬁ 317-7.21 (m | H), 6.82-6.88

(m 2H) - Exo-B (3-Ammo-phenyl}-3-benzyl 6-ethyi-3-aza-b|cvclo[3 1 O]hexane-z 4-dione _
20 S A solution of Exo-3-Benzyl-ﬁ-ethyl-ﬁ-(3—n|tro-phenyl)-3-aza-
© bicyclo[3.1.0Jhexane-2,4-dione (prepared-as described in Preparation 2, 15.2 g, 43.4 mmol) in -
150 mL ethyl.acetate was tfeatéd with 30 psi H, and 10% Pd (C) (750 mg} for 6 hours at room
' ter'riperature” 'I'hé'mix'turé was fi lteréd ihrou'gh‘a celite pad and-concentrated to yield 14 g of the
" desired product. 400 MHz *H NMR (CDsOD) & 7.38-7.40 (m, 2H), 7.23-7.35 (m, 3H), 7.14 (¢
25 1H), 6,67 (s, 1H), 6.58-6.61 (m, 2H) 480 (s, 2H), 279 (s 2:-1) 1.36-1.42 (m 2H), 065~07‘I (m L
o '3H) MS (M+1) 362.2. ' A :
" ExoN{343-Benzyl- 6-ethy)-2.4-dioxo-3:aza-bicyclof3.1.0]hex-6:yl) hen iI-
methanesulfonamlde : ‘ : '
To 'a stiming solution of "Exo—6-{3-Amino-phenyl)-3-beh2yl—6—ethyl-3—aza- -
30 bicyc]d[S;1,.0]hexané—2,4,-dion'e_ (prepared as described above, 25 g, 78:1 mmol)in ethyl"ace'_tate ‘
* was added methanesuifanyl chioride (6.35 mL, 82:2 mmoi) and triethyl amine (13.1 mL, 93.8
K .mm‘ofl)-.‘“ The ‘so_lutidn‘warrried to room temperature and ‘stirred for 16 hours. The solid ppt

formed was fitered off and the remaining solution was treated with 1N HCI, brine and water.

- The organic layer Was dried with MgSC.,, filtered and ‘concentrated. The remaining crude
- 35 . ‘materla! was triturated with ELO fo yseld 30 g of the desired product. 400° MHz "H NMR {CDCl5)
_ 8 7.40-7.46 (m, 2H), 7.22-7. 37 (m 5H), 7 11-7.20 (m, 2H}, 460 (s, 2H) 3.05 (s, 3H) 2.77 (s,
' 2H), 1.38-1.42 (m, 2H), 0.65-0.71 {m, 3H); MS (M+1) 399.2. :




6.71-6.74 (m 1H), 3.79 (s; 3H), 3.68 (s, 2H), 3.06 (d, J=9284prib706
2.81-2.84 (m 2H), 2.08 (q, 2H), 1.80-1.82 (m 2H), 0.88-0.91 (m 3H); M
- (M+l1l) 308.2 Exo-3-Benzvl-6-(3-bro no-phenyl)-6-pro pyl-3-aza-bicycl of
3.1.01 héX@9%®56200 Mz 'H NVR (CDCI3) 8 7.38-7.39 (m 1 PEIIB00B6B. 33 (m
8H), 3.65 (s, 211), 3.05 15 (d, J =9.5 Hz, 2H), 2.75-2.78 (m- 2H),
200227(m 2H), 1.70-1.75 (m 2H). 117127(m 2H), 0.88 (t, J =7.5
Hz, 3H). Exo-3-Benzvl - 643 br ono- phenyl ) - 628-so. pr opyl - 3-aza-b i cycl of

3.1.0 hexe ne; 400 Mt HNI\/R(CDCI3)8719741(m 7H), 7.06-7.14 (m
2H), 3.65 (s, 2H), 3.00 (d, J = 9.5 Hz, 2H), 2.83-2.86 (m 2H), 2.58-2.61
(m 1 H, 1.76-1.78 (m 2H), 0.83 (d, J':6620Hz 6H) ExarrpIeSExo
2- Met hoxv- et hanesulfonl c acid. EXAMPLE1

stlrrlng sol 0 X0~ 7T =0- =T 5
Cl@k’éﬂ@ih@ﬁe mml )

bi cycl o[ 3.1. 0] hex'%thé C(Opbéﬁb.'mé@f E&B&&E%@&GTGHTYB«&WS*%3'QZ&

in 25 argt)mgglqsnéumneemaald '\Aae;saré&émetbea aodlesaoagictsd rlaae mplm-rmus
i mne(1.81

acetat e G2n R OB N rHs G srioe st RRE fﬁaS'sw(jdH st s )
The m xt ur e tufusrideodibteyl etherate7@6.Cnin d1 e mmoj)gErarhigtirewashalb@ed s wamd fogur ge.

The mixture ratﬁr@taﬁgsﬂtted'lgrbq itwat%nfhgédedlt@ ﬁﬂgfomnghrg%b%&wag%

terrper at ure ‘Was then {reat concentr at ed
30 nmL of vxmpelcd m@rqlayi RiResazing (3Rt o) was eatefltyraddechdigpwise Th300nink tofiHeOndlbe

cool ed to 0 rfepuaedvdsh&irl! anesom l@n‘ﬂbél'ﬁﬁ.uﬁédz thQurd 2ndidiided whh' AL THE GaykerY\Wérs wer e

t th I tr dth
coe o Asrach A peeal R e B el Rt o i, T
product . Theiried etk canvehtrated. Wasfiaatied yielded @2 rgeoft desiresippraditch.o40 Mtz i'HiNMR | on.

T ti t 2 I

1o 7" oy SR Bl B, B Ay i BT 8 Sleppn gt 1
chl ori.de (812@1r%99 Mg 2HR2. ?Q(S%)lﬂﬁ%%(wmﬁ@@@ém 24%/01 ZHHREEm, ewms((ml 3)
57287313(-m4|-l) 7.16-7.26 (m 2H), 7.01-7.09 (m 3H), 3.65 (s, 2H),
2.95-2 5 2.84-2.86 2, 59 1 175177 2
o5 (ﬁgJ(?1Wm6m 30° (m I-DEX%Wﬁ,:Jz (m H) (m H)
Exo0-.N-r 3- [ 3- BenzvEXg3+E i :

3H§ haggsul fonami de 1. 43 ﬂtal'ﬁb dl?dd) glas%u?b?e‘ @md%ts &Wx@ﬁ%enﬂrl%ﬁ-ﬁnﬂubr&ph&yﬁﬁ
Exo- N-f 3- ( 34tk a'%CSlC?&plQJWP"%Z 41900 (RIRAest 3 desgritrein é’f@?ﬂ’atwﬂ&néﬁﬁ 9

8.64 mmol) and sodium bcrohydrlde (689 mg, 18.15 mmol) were comblned in 100 mL of
2_0 - anhydrous THF. The mu_(ture_ was cooled to ~5°C and. borontnﬂuonde diethylethrate’ (2 67
ml, 24.19 mmol)} rwaa -added drop\._vise._. The 'rnixture'was allowed to rwarr'n to__ room’

- temperature and stirred for2 h.. It_i_waa then. heated to reflux for__3h. The m_lxture was then -
- . “cogled fo 0°C and piperazine (4. 46‘ 9,.51.85 mmol} was cal'efully added dropwtse in 30 mL of -
_ ‘Hz0. The reaction was then heated to reﬂux for 18 h. The mlxture was. then allowed focool
- .25 - to ‘room temperature upon which |t was. dituted” with HZO and extracted twlce wnth elhyl'
acetate The combined extracis were washed tw:ce w;th H_,_o washed once W|th a saturated’
, .solutton of NaCI and dned over MgSO4 The hqmd was then concentrated under reduced
o pressure to yleld the desired product (2 62 g 97%) asa clear colorless oul 400 MHz *H NMR'
“ .(CDCla) § 7.27-7. 32 (m, 5H), 6.70-6.76 (m, 2H), 6.55-6.60 (m, 1H) 3.65 (br S; 21-[}, 3. 03 (d ;
L 30 2H) 279 {brs, 2H), 2.00-2.07. (m 2H), 1.74 (s, 2H), 0.83 (t, 3H). . '
' .. The following compounds were made accordmg to the procedure in Example 2. _
Ex0-3-Benzvl-ﬁ-(3-bromo-5-fluoro-phenyl)-ﬁ-ethvl-s-aza-blcvclo[s 1.0Jhexane
. 400 MHz 'H NMR (CDClg) 5 7. 23-7 32 (M, 4H), 7. 15-7 22 (m, 2H) 6. 96-7 03 (m, 1H) “
R 1 85-6 88 (m, 1H), 3.64 {8, 2H),.3 04 (d J=10.0, 2H) 2. 76-2 78. (m 2H), 2.02-2.08 (m, 2H), .
. 357 ;173(dJ 16 2H).083(t3H) o :




net hanesul f onam de (M+1) 437.0. 15 21 April 2006
Exo- N- 13- ( 3- Benzvl - 6- et hyl - 3-aza- bi cvcl or3. 1. A hex-6-vl)-S-fl uoro- phenvl |
met hanesul f onam de 400 MHz "H NWVR (CDCI3) 6 7.28-7.34 (M 5H), 6.80-6.84
(m 2H) ,wb.0883%276 (m IH, 3.64 (s, 2H), 3.00.3.04 (m pohiroz3és- 2. 80 (m
2H), 2.02-2.07 (rn, 2H), 1.72-1.74 (m 2H), 0.83 (t"3H); M5 (Mrl) 389.1 20
Exo- N- 13- ( 3- Benzvl - 6- propel - 3- aza- bi cycl or3. 1. 0lhex-6-yl ) - phenvl | -
met hanesul f onam de 400 MHz' H NMR (CDCl 3) 6g7.28-7.30 (m 4H), 7.17-7.27 (m
2H), 7.00-7.08 (m 3H), 3.64 (s, 2H), 3.02 (d, J= 9.5 Hz, 2H), 2.96 (s,
3H), 2.75.2.77,(m 2H), 1.97-2.02 (m 2H), 1.71 PCT/|B®2/ 03668 mml). The
reaction was warned to roomtenperature and stirred for .3 hours. Cold
?ﬁt ulr ated NaHCO3 E@SS-Bdﬁkﬂfﬂ-ﬁafLﬁr&ﬁtﬁpmml}QTﬁh%azdiﬂi%% %ﬂ%ﬁb%l | acet'.?t te
e layers were s ate e ueous er extracted w e acetate
" and he conbi ned SRgia H nayEBCRRES a0 B 02 nh St ¢ 2bq.
The crude nedes asaizH)(vas)sm,rJ=Blﬂd2lby2Wasﬂ1 {bn, cHY, Qrmt-zaglr(aplzyi) vm’lsh YBQPA; edhyl -
acet at e/ hexadwﬁg( JQ7¥+%§H 1.1 gmof pure product. 400 MHz 'H NMR (CDCI 3) 8
7.23-7. 30 ( ) 7,20 (m 2H) 7.0L.7.08 (m 2H). 378 (i 5.6
Hz, 2H) 3. 64 (fxol-Benzyl-643.5dlibromp-phe raza-l 2 ' 19 (d J
= 9.9 Hz, - 2H), 2.466-47H MR (GHidls) azzezszmyyfzmy% 73-1)73%33(57;51 (303 ) .

Lot h(et 3ol M) dla L 235‘ %@f-'%'éﬁ‘)w ra&phw s U, Bl IS e g O

acid f3- (3 bas@ytt) 83&0.hyl - 3-aza b i cycl of 3.1.0 hex-6- yI) phenvl | -am de
400 MHz ' H .NWR ( GE) 1= Fv. 1-7 :
2H)

4H), 3.67 (bs, ZF .-' _ - (m
1.71 (br§, 2H), GO?MF(ZtH Yy MB?1GH7IH2(§L826@§(MHBH)

3. 335(?:|Z 2H)6. -6 @, Qi), 3o (Z@H) ;36@@ ﬁr&); 38674, 42, 342@) b&ﬂl_z')m (%Ehrg)wﬁri?&, gg, 3J
21 April 20%)%@00‘%?%@5%'2@@&#;—9%F§§é’%‘” !Ls% Et hanesuifonl c acid
13- (3 benzyl - 6- etBxpt3-B h6-{1-brpotooy [ Ehy 5
MHz' H NVR ( CDCl 3) b 0 (
A 4|§|)0§M?-|z ?rﬂmﬁgcfﬁia)aﬁl}:%w@ggrﬁ 17r3 7 H”s %'g") H%gﬁs é-? §g% L 84
(m 2H) 151 34,.4= 95 Ham2h), 2.75-2.7 (m 2H), 200-227 (m 2H) 170-1 75 (m, 2H) 7127 (m,
_ 2H)088(tJ 75Hz.3H) :
Exo-3-Benz -6 3-bro'mo’-‘
400 MHz 'H NMR (CDCls) § 7.19-7.41 (m, 7H) 7.06-7.14 (m, 2H), 3.65 (s, 2H), 3.00

(d, J = 9.5 Hz, 2H) 283—286{m 2H), 2.58-2.61 (m, 1H) 1.76-1.78 (m 2H), 083 (d, J=6.6 -

20 Hz,6H). ‘ : :

heny!)-6-isoproj '-Shaza-bie clo[3.1.0 hekene, 7

‘ . Examgle 3
Exo-z-Methoxy-ethanesuIfomc acid [3- (3-benzyl-6-ethvl-3-aza-b|cvclo[3 1 Olhex-e-vl)-

_ ) ) Ehenyl}-amld
25 - .To.  a. stlmng solutlon of. Exo-3-BenzyI -6- (3—bromo-phenyl)-ﬁ-ethyl—3—aza-

‘bicyclo[3. 1,0)hexane (prepared as described in Example 2,:3.2 g, 8.98 mmol) in 25 mL

anhydrous toluene at room temperat_urewas added .ber}zophenone lmme,(1 81.mL, 10.8

© mmol), BINAP (8 mg, 0.013 mmol), palladium (Il) acetate (2.0 mg, 0.009 mmol) a_nd sodium

. tert-butoxide (1.2 g, 12. 57'mmol) The mixture was cooled to ~78 °C and de-oxygenated with

30 vacuum!Nz purge. The mixture was heated at mild reflux for 16 hours and cooled.to room
' temperature The mixture was then treated with 7 mL of .concentrated HCI and 30 mL of
-water and was heate_d at reﬂux for'4 hours. The: mixture was cooled o 0 °C and the pH was ' '

e adjus_ted 0 12 with 1N NaOH. The layers were separated, the aqueous layer was-extracted -
with CH;Cl, (3 x 30 mL) and the combined organic'leyers were dried and 6oneentrated to
35 yield 1.87 gm of product. The crude aniline was used in the next step without purification.
To a stirring solution of the aniline (1.0 g, 3.42 mmol) prepared 'ebove in 10 mL
' anhydrous pyridine at 0 °C was added 2-Methoxy-ethanesilfonyl chioride (814 mg, 5.13




5 3H), 0.79-0.83 (m 3H); M5 (M+1l) 385.3. EXAMPLE 4: 21 April 2006

Exo- 3- (3-Benzvl - 6- et hyl - 3-aza-bi cycl or3. 1. A hex-6-yl)-benzam de To a
stirring solution of Exo-3-Benzyl-6-(3-brono-phenyl)-6-ethyl-3-aza

bi cycl o[ 3¥Q.090#6Rane (prepared as described in Exanple 2, PETOBO2/03648 0 nmol )
in 75 mL 10 anhydrous DMF at roomtenperature was added zinc cyanide (2.5
g, 21.0 mol) and tetrakistriphenyl phosphine palladium (0).(8.1 g, 7.0
mml ). The m xture was cooled to -78 C .amg-de- oxygenated w th vacuunm N2
purge.. The m xture was warmed to room:tenperature and then heated at 85 C
for 3 hours. The mi xture was cooled to roomtenperature and diluted with
ethyl acetate and water. The |ayers were separated, the aqueous |ayer

extr aﬁ/tg g& 15 mthdi)h ?ﬁ@%acﬁtﬁeﬁréﬁ @amfehetoqeﬂhlt&@ﬂerﬁtﬁ@aﬁhdlsﬂrﬁﬁabﬁ 3weues. drgohd
over and t t hrou tion was
concent r at ed®% Brafdéfﬂf% Wa@rﬁﬁj %d ﬁ'fdt t?ll I"g’dt‘rf ‘ﬁags)&u{\%ﬁ “Etﬁ el&%’V\/ﬁs usegjhg ljf“F?(Sut
puri fi cat i onwefBosepareteidr thieragusaub lyeoextabted dth rethyk Béedate pep theerpmbingedeorg®ial g;
11.2 mmol) i g9 ke %Qve@ﬁ/lgé@oéndtc%ﬂaﬁﬁr%w %%@d@maﬁpa@ .H}@ad b adstrl,

56 nmol) and pot assi um car_bonat e t| rrjyng

35 hout 5t FoRAIREAPRY R Oth S ey A ReaRs B ek el o oY peks BRC eradw% B it
acet at e. TheNmT(@umesqla @mgamoqml SYET 33-FR0emizHed.ooves (NpSdi3a8 a@memzr at ed

2200 (¢ 11 235, B 95 opf A W ST GO 20T
3.70' (s, 2H) 2HB25B-2(0F1(v, 2|‘BH) 73-B7Ddn, 2HL ©.83rH1, SHRMS (M21BH5A. 87 (m 2H),
2.04-2.10 (m 2H) Thé—fa?ozmr;lgc%ﬁmpémds #bhe: m&e%'éc&dlﬁg?to(ﬂ‘fﬂ prg‘é@jure%Ei@?ﬂ)Ié 9l ow ng

conpound was made _accor dingt oroce yre in
Eko- 3- (393enzv| GE"et" : ' 2nlg agid) ey-b-g 487 0- benzam de
400 MHz ' H NBy6DALGhexse-7)-deriiamldd , 7. 21- 7. 34 (m 6H) 7.07-7.10 (m_

1H), 6.07 (brs,

2.77-2.80 (m 2H) }@MH SRy 60’3)1%?45" 18 ‘?3}5(7%1_7?*) (i %Bﬁgg:f’gqgég—?hﬁ? ??3
(Mr1) 339. 2. (bgng),aﬁo (s, 3H), 2.80-2.95 (brm, 4H), 1.91-1.95 (m, 2H) 171 (brs, 2H), 0.70 {t, 3H); MS

Exo- 3- ( 3- Bengom %mopel 3-aza- bi cvcl or 3. 1. O hex- 6- y|) benzani de 400 MHz ' H

NMR ('CDCJ . 3) 77 1 : ‘(‘ | L1:-,8;:.7 49 m | H),
7.21-7.33 (m - GFD——%'—-E’rgFé:g}—'?w{[g’ : —67— - .06 (d, J
= 9.5 Hz, 2Hpett@neuifpnggidem 2H), 2.00-2.03 (m 2H), 1.75-1.80 (m ZH),
118125(”12"')(3?0:@% % 287 35 m éba GPOR), 4R 35682
PCT/ 1 BO2/ 03668 % I\%'EERéC E@fﬁz -é Eé zﬁjﬂ BAQW él ﬁ%p% ?iza é)%gil ggf .
3. 1. O hex- 6- §A¢ (o .00-3.04 (m, 5H), 2.76-2. & (m. 28), 02-2 07 (rm. 2HD, 1.72-1.74 (m, 2H), 0.83
(£, 3H); MS (M+1) 389.1 _
20 Exo-N-IS-(3-Bensz 6-propyl-3-aza-bicyclo{3.1 O]hex-B-yl)-phenvI]-
methanesu!fonamlde ' 7
| 400 MHz "H NMR (CDCl) 3 7.28-7.30 (m, 4H), 7.17-7.27 (m, 2H), 7.00-7.08 (m, 3H),
. 364 (5,2H), 3.02 (d, J= 9.5 Hz, 2H), 2.96 (s, 3H), 2.75-2.77 (m, 2H), 1.97-2.02 (m, 2H), 1.71-
1.73(m; 2H), 1.17-1.25 (m, 2H), 0.85 (t, J = 7.5 Hz, 3H). :
25 - - - Exo-N-[S-(s-Benzyl-G-isopropyl-3-aza-bicyc!o[3.1.0lhex'-ﬁ-vl)-phenvll-'

'_ methanesulfonamlde . . ,
. 400 MHz 'H NMR. (CDCIa) 87. 28-7.31 (m, 4H), 7. 16 726 (m 2H) 7.01-7.09 {m, 3H) -
.. 3.65 (s .2H), 2.95-2.98 (m, 5H), 2. 84-2 B6 (m, 2H), 2. 55-2 59 {m, 1H),.1 75-1 ar {m 2H), 0. 82
.. (@ J=7.1Hz6H). | B P
- 30 e Exo-N-[3 13-Benzyl-6 ethvl-S-aza-bicvclo[s 1 D]hex-s-vl)-5-cyano_phenvl]-

methanesulfonamlde

400 MHz "H NMR (CDCls) & 7.20-7.31 (m 8H). 3.63 (s 2H) 3.04-3.07 (m 21-:) 3.02
 (s,.3H),.2.74-2.78 (m, 2H), 2.08 (g, J = 7.5 Hz, 2H); 1.71-1.72 (m, 2H), 0.81 (t J=T75 Hz,
_ 3H); MS (M+1)396.3.




To a stirring solution of Exo-3-Benzyl - 6- et hyl - 6- (3-net hoxy2pHeAl40063- aza-
bicyCIo[3.1.0]hexane (prepared as described in Exanple 2, 2.63 g, 8.55
mmol) in 42 nmL of 5 anhydrous nethylene chloride at -78 C was added TBAI

(7.9 911\%05]70%) and a 1 Mboron trichloride solution p3Bigu2hess38. 5
mol ) . e reacfion was warmed to 0 C.and stirred for 3 hours. Cold

aqueous NaHCO3 was added, - the reaction was. diluted wth nethylene chloride
and the layers were separated. The aqueoy‘s | ayer was extracted with

met hyl ene chl oride, the. conbined organic |ayers were dried over anhydrous
MySOH4 and concentrated. The crude 10 material was purl fied by flash

chr omat ogr aphy to vyi el d the deS| red phenol . 400 MHz ' H NI\/R (CDCI 3) 5
721738(m5 . ey ) - .
6. 66-6.68 (m ' ~6. 6T ~H), 0. 00 (1 '

2.79-2.95 Muyémisszlss(m 2H), 177180(m 2H) 081085(m 3H);
M5 (M+1) 294 5. 1150 ENAWNEtRG(CB@m@T(ﬁ 7534%1 bH), 899-7.07 (m, 3H), 3.66 (s 2H), 3.01-

r o- phenyl ) - t hy icyclor e Lring.s

or 3. Bonyy BB sed: a8 D0 Sk i oo B R A, foR bk by Bpa ot ?ﬁhane
(pr epar esl asunegem-.a@em 3hi); TR gp1)e388.3. 459 ng, 1.465 mmol ) and anonium
formate (277 ng, 4.395 mmol ). in 14. 0 gllap g@BOH was  added pal | adi um on 20
carbon (10% Pd, 184 ng). The mxture'WErILhFh heated ‘1o reflux for 4 h,,
cooled to room tenf¥eat 2 Gihex-Soxlrbgpzamide 1 o washi ng

with CH3OH The frol t4 atﬁrrmgst;dmmn cencem:eaasadqudcronwduaﬁpls -phegsdse to

o0 o basPRrdsde Tk GG T ks PPER0 R el 2. ORI 1B bR e Ny
NaHCOB. (&) anhv#reuam@oatsrqouyemmrewm eddeﬂ anceeyapide £8-5t 9.n250 g @d2C12.
The 25 Comm%ﬁbnewuregﬁrﬁae%r@mﬁ w;ga D\GET. OWT%\ﬂlxﬁ@é\ﬁQQ&do@dﬂﬁnw?@er |

reduced press re to el oPr duct as,_a clea
col or |l ess off¢ derpyoRAaLrd: "th L(“&%S Tg Xt%'(e ‘ﬁmﬁa@’ oé’"b@mger?t‘i're
1H), 3.46- 3arﬁBthemri1ea3H) &t & [Dfof @, thﬁSlzTne mild)re wass tooled 197room tempetHerelar&G 1 87

(m 1 H), |ﬁ|€ed3wd§%th(ynécet%@and%az§' Qh@égér& Wereﬁdbaraéhttﬁé Raldovs Ieg@raéifrécﬁﬁd

conditions rocess are descri bed. as '
Exo- 346“'Et hW“ %“%\f&et%i’ é%?"&?b'o“efﬂ OFgRISIaYeIs Y§re §F ‘F‘L‘E)"Fb’“‘ﬁgﬂzéﬂ 'ﬁ‘é’ﬁdﬁhfﬁu%‘do mL
_Parr  bot t | esmélixsiic8-geBplienTiyd sdbitioh wds-dneantrater ¢y gieid[tBe Erubd Initile 63.4d),) witeh -

f1 uor o- benzg a.gd(@é)&p rmga“ descri bed in example-7, 1.40 g, 4.14 mol)
was di ssol ve anol at roomtenperature. To this solution was

added 350 ng of 1‘0%W%O'”t'%oﬁwe"'FFI'%(P"&P%ESQ\E%OVH)@‘F 8gUraBw)iheml BYSEsi  H2
at 60 C for at]rSonhwdprratuT@ﬁadﬁddbulBeﬁmoz@Eﬂhﬁﬂsﬁ @i and baaswmbam@aerqdna

f I .l t,er e&;gégup%}hmwﬁ% u T st%‘mg :ttg h%lur%i Ihe ml%ure wassdll\g‘fa dg a%‘ rvaen'dalxtrcla ! mas

wth ne utron was concentr uce
Apri | 2006 wmtm,amgz'ﬂtq:!@nﬁbirgg PraFREdayers were dried over MgSO, and concentrated to

yield 3.17 gm of product 400 MHz "H NMR (CDCls) 5 7. 30-7 39 (rn '§H), 7. 09 (t 1H), 6. 70-
6.71 (m 1H),6 61-6.63 (m, 1H), 6.49-8.51 (m, 1H), 3.70 (s, 2H), 3.56 (brs 2H) 3. 04-3 10 {m,
" 2H), 2.82-2.87 (m, 2H) 2.04-2. 10 (m, 2H), 1.77-1.79 {m, 2H), 0. 85-0. 89 (m, 3H).
- 25'_ : The following compound was made accordmg 1o the procedure in Example 4.
B _ Exo~3-(3-Ben;yl-s-ethvl-s-aza-blcyclo{3 1 O]hex-ﬁ-vlj-5-ﬂuoro-benzam|de :
o 400 MHz."H NMR (CDCI3) 6 7. 47 (s 1H), 7.21-7. 34 {m,. BH) 7 .07-7. 10 (m 1H), 6.07
(brs, 1H), 5.90 (brs, 1H) 3.65 (s, 2H) 3.03-3.08 (m, 2H) 2.77-2.80 (m, 2H), 2 05—2 10 (m'
_ 2H), 1.76-1.78 (m, 2H), 0.82 (t, 3H); MS (M+1) 339.2. - ,
0 Exo-3-(3-Benzvl-B-pr0pvl-3-aza-blcvc!ol'3 1 D]hex-s-yl)-benzamade -
400 MHz "H NMR (CDCL?,) 5 7.75-7.77"(m, 1H), 7 57-7.59 (m 1H) 7.38-7.40 (m, 1H),
7.21-7.33 (m, 6H), 6.59 (brs, 1H), 6. 54 (brs, 1H), 3.67 (s, 2H), 3.06 (d ‘J. 9.5 Hz, 2H), 2.80-- |
2.82 (m, 2H), 2.00-2.03 (m, 2H), 1.75-1.80 (m, 2H), 1.18-1.25 (m; 2H), 0.86 (t, J = 7.5 Hz, -
- O3H). ' : ' '




-33 pressu're to yield 1.3 gmof desired product. 400 MHz ' H2AR28880D) 5
7.63 (s, | H, 7.46 (d,J8.7Hz,1H), 7.25 (d, J =87 Hz, 1 H),
-37838%@@ 3.23-3.31 '"(m 2H), 2.33 (brs, 2H), 1.63-1.69 (m 2H),
0.85 (t 2(Mr1) 249.1. The foll owi ng conpounds wer ECHR#BE/MGe@or di ng
to the two procedures in Exanple 6. 5

Exo- N- 13- (6- Et hyl - 3-aza- bi cyclo(3 1. Ohex 6-vl)-5-fl uoro- phenyII-

met hanesul f onam de 400 MHz 'H NVR (CD30D)-3% 6.89 (s, 1H), 6.79-6.81 (m

1H), 6.69-6.72 (m IH, 3.21-3.28 (m 2H), 3.05-3.08 (m 21-1), 2.92 (s,

" 3H), 1.92-1.94 (m 2H), 1.61.1.67 (m 2H), 0.83 (t, 3H) M5 (Mrl) 299.1. 10
Exo- 3-( 6- Et th 3-aza-bicycl 0l3. 1. 01lhex-6-yl)-phenol 400 MHz 'H NWVR ( CD30D)
S7.05 (t, J =7.5 Hz, 1H), 6.66-6. 7TCEXAMPLEY , 6.57-6.59: (m |H),
3.37-3.41 (m 2H), 3. A5 RslBorlM.6-21A1-3-20006, 210091, 0Rex8In-pHlendr - 1- 62 (M 2H),
0.79- '0.84 (m 35‘1); IV 3. - 3aza- |cyclof3101
h ex-6-vl .)-phenvi9d - fet AEFSS uPPEYRRN Be @%@WW‘W’WW@B@U@? Frazrg (1t

(1 H) , 2|_|)7 13 bicyo[8.MOjHexdE, (prEpﬁ‘@d Bs WBscfibad A BBmpl8 272633, B&5(rimoiRi)42 @L2S- 3. 31
m 4

rb- 31 652 g Sgefe e 0 &80 oy FOT 81 B g iapd i bbony 7
(CD3OD) 5 7 fr@miﬂffdwlt(tlm (3@t9) mL ﬁszfﬂnmoml"ﬂ(eﬁ?atmﬂ) wagwarine@ {89 ‘Crand stirgedXeh) 3 y

3.12-3.20 ( 'ﬁbur@ Hold aq&%ué—NQ—?CéJﬂas 2hbled, the %thﬂan &gs dlmed%méﬂly%ﬂe éhioridd Ié'hd
(M+1) 231:3. - Exo-| - i m dazol e foni c .aci.d

15 (b- ot hy! 5. S ete, P 1 Seqs o1 Woh SHIF P faetpbrentiordsy KRR
(CD30D). .S 7 c@Bbifex], orglig layerS Svefe driddHhver FntG8rods UPSOMand Icl):nceﬁ'tﬁﬁéd ('She o |

| . 6.92-6.
> 0L g(% E mate%EDwas‘?puﬁtﬁed(bér ﬂaéﬁéhro\;tatﬁarsﬁy‘t@ 6|@lgghe2d@sw Lﬁg y(zda W%
Exo- 2--Met hOﬂQP@Q)I@aTH%"SﬁW i ) a2t 1= (-8-Har Hyh 533 a6 136.86-816B 4% 6- v p-

phenyl | - ani dR), 480-sMdrigm. 1+), SIS HRNBE7 &, ZH)027972 aé(xﬁ mH)4'hE2—1 é‘a(?@zﬁ) 847(m
o A t@rﬂ@@wfmtrf’%&@w@? arim o, LT

Exo- N- (3- (6- Pr.opel - 3-aza-bicyclof3.1. .

a hex- 615/|) ‘phenvl | -rret hanesul f-onam (@QAQ@QEIWZ H NVR (CD30D) S 7.23-7.26
-(mIH) 7.12-7.17 (m. | . _337341m2H) 3.16 (d,
J =.12.0 Hz, . 2H), 2. @€ (m 2H), -
1. 21 1. 26 (m 2HYp Ga 88t|r(ntg éeluﬂbnS ¢ﬂz ExBH}Benzyl-B-(SS drﬂuoro—phenyl)—ﬁ-ethyl -3-aza-

Exo-N-f3-(6 y
- 01hex-"6- vp bh %ﬁ ‘P_Bjé![e ane %ppgﬁa% ES%“%Eg ‘20‘6"%‘3 '2H4RR/F5"? &%%05“"5’0 a% 7.24
(m 1H), gmoryurmgor(qate (Zﬁ_bmg, 7.395- n;rnpjg in 4.0 mL of CH;OH was added palladium on
: 20 carbon (10% Pd, 184 mg). The mrxture was then heated to reflux for 4 h, cooled to room

' temperature and fi Itered through a pad of celite, washlng with CH;OH. .The filtrate was then )
.. concentrated under reduced pressure to yield oily white sohds (343 mg) The soltds were '
then dlssolved |n CH2012 basrfled W|th 1M NaOH (aq) and neutralized WIth Hel (aq) and
‘ | NaHCOs (aq) The aqueous layer was then extracted three tlmes with CH,Cl.. The
25 comblned extracts were dried over MgSID.I and concentrated under reduced pressure to yleld-'
. the desired product (105 mg, 32%) as a clear, coloriess oil. 400 MHz 'H NMR (CD;OD) &
6. 83-6 90 (m 2H) 668-6 77 (m 1H) 346-3 58 (m 3H), 3. 19 (d J 124 1H), 2. 10-2 17 (m,
1H) 1 86—1 87 (m 1H), 1.60-1.67. {m, 2H), 078-0 85(m,3H).
" : Altematwe reactron conditions for this process are descnbed as per the example -
30 below. | o |
| | o Exo-3-(6-Etth-3-aza-brcvclo[31 0]hex-G-vI)-S-fIuoro-benzamlde
ln a 500 mL Parr bottle, Exo-3-(3 Benzyl-ﬁ-ethyi-3—aza-brcyclo[31 0]hex-6-yl)-5—
ﬂuoro—benzamlde (prepared as descnbed in example 7,1.40g,4.14 mmol) was dissolved in

60 mL methanol at room temperature To this solut:on was added 350 mg of 10% Pd(C).

35 The mixture was hydrogenated under 50 psi H; at 60 °C for 18 hours. The mixture was
" cooled to room temperature and filftered through a p!ug of celite and the pad was washed
several trmes with methanot The resultmg solution was ‘concentrated under reduced




2H), 3.42-3.46 (m 2H), 3.17 (d, J = 12.0 Hz, 2H), 2.90 (s, 234pril200§7-2. 09
(m 2H), 1.58-1.65 (m 1 H), 0.89 (d, J = 7.1 Hz, 6H). 21 April 2006 WO
03/ 035622 PCT/1B02/ 03668 -34

Exo- 3- ( 6wier@mese23- aza- bi cycl of 3. 1. A hex-6-vl)-benzam de PCUOBIMBG66SH NVR
(CD3OD) 5 7.77-7.79 (m. 1H), 7.67-7.70 (m\ 1H), 7.43-7.46 (m 1 H),
7.34-7.38 (m 1 H), 3.47-3.52 (m 2H), '3.20 (d, J = 12.4 Hz, 2H), 2.14-2.16
(m 2H), 1.57- 1.61 (m 2H), 1.16-1.22 (ms-2H), 0.85 (t, J = 7.5 Hz, 3H).
Exo- Et hanesul foni ¢ acid ' ' _

~ 3-(6-ethyl-3-aza-bicycl o(3.1.0lhex-6-vl)-phenvil-amde 400 Mz 'H NWR
(CD30D) 5 7.01-7.21 (m 4H), 3.183.21 (m 2H), 2.99-3.05 (m 4H),

1.88-1.90 (Hﬂes%@tg 06133ﬁgﬁvof41esrrea’ gﬁ;dh& 4Gz $2RMR (CDIOB) 57753 k& HBHMe 0. 81

(t, J =7.5 Ige' - EXAMP refor
the reducti (PeJalakK/'ﬁ%tt”"érr? p%‘r Q'FI"Bn“b')F3€Bﬁb§deéBb$%g’g’rsﬁﬂpg£ﬁ))<§$ "To a
stirring sohu;nem.mb(ri: H)ewes (¢, 3HaMsMeahpeimd of formula XVIII in net hyl ene

chl ori de (o ﬁ%fo{o%@ %ﬁ@@@ggg(e@,\}g@ ﬁ%&@%t Afle AoGrEBLdseOh Efx%ﬁ)la/lba_-XI X

(2.0 equiv.) lumtrlacetoxyboro dride
(2. Oequﬁv) Th - 2ach pthex-6oyl)-p-Auerophenyly t enperat ure for
up to. 24, -hg r-ﬁneg[h,engiit,mgures wer e then quenched by t he addition of

saturated sO d onat e soI (o) t |
chloride. The cﬁQPoMHédeY'\j%nq;@q 5 e‘{‘]gga 1@0¢ﬁ§§g@r5€hﬁ%§ %s%gén and
-concent r at eg21nd8 {m, HHBIEHEL0P (6 L6 2622 (19811168241 .94 (ry, 2HD.U08I-1eR @, i2H). 088s

purified by,f graphy to yield starting with the appropriate
starting a téﬁﬁf%WﬁU@P XVIII) and t he aproprlate al dehyde- reagent of

formul a1@ X X) . t Exo-3nfcEihy arhicyelaf3.3 QihexS-yIhpbanobs o, yiel d. 20 The
fol I owing- corrpoumMH@nleN w@mmﬂ)b@t akoxs 1oy ﬂ¢)€dl66$ mf(mEXIa)mI%-GBB 30

and dryi ng under reduce S ffo d nor e;
phar ma%:/eutgtJ i @ IH}’ 3a% ?_‘ﬁbﬂ%p%ﬁI ?g{ g‘ﬁgt(rﬁe&g’ogﬁg%ﬁgsﬁ (edengU'eFfII“ E?
prepared asoBo(nh,®ry.MST(Mel)224.3.ri ng sol ution of corrpounds of 'the gener al-

_ idiRed :ﬁhcsv\mbﬁbnﬁnmmesz&m&imui v.) in
chl ori dé? met hano‘I‘OO(MHZI_ H 'S'I"Rn%@#%’rlél'f Z@thiHW 1§t7 FZM@ a2 1K 3 71 "added
the appropr Bg @n,ami)ts 26861 (AS2H)) 1.95 @, aK), @, 302380k SRR SUSS-064 (n,&H)0-86 (¢,

- met hansul fopj,c acid or benzene sulfonic acid (1.0 equiv) in one portion.

The resultlﬁlé) m.xture. was. stlrred at room tenperaturle f-or up to 18 hours,
durlng whi ch t i nExa3{f-Bt ; e @1hex:6-y! amider the solid

400 MHz 'H NMR (CD30D) 5 7.61 7 80 (m, 2H), 7.26-7.41 (m, 2H), 3 21-3.33 (m,
20 2H) 3.12-3.20 (m, 2H), 1.88-1.97 (m, 2H), 1.77-1.83 (m, 2H), 0.79 (t 3H); MS' (M+1)231 3.
Exo-1-MetthH-lmldazole-4-sulfomc acid [3-(6-ethyl-3-aza-blc c!o 3.1.0Fhex-6-
xli-ghenyil-amld o S '
' 400 MHz 'H NMR (CDSOD) 57.65 (s ‘IH) 7.58 (s, 1H) 7. 09-7 13-(m, 1H), 7.02 (s
. '1H), 6.92-6.97 (m, 2H), 3.65 (s, 3H), 3.41-3.49 (m '2H), 3. 15-318 (m 2H) 201-203 (m 2H)
- 25 '153 1,58 (m, 2H), 0.72 (t, 3H); MS (M+1)3473 ‘
' Exo-z-Methoxy-ethanesulfomc acld f3-(6-eth'Vl-3-#ag_gébicv'cl0_[3.1';0]heX-_6-—vl)-
L phenxll-amlde : : ‘ .
N 400 MHz 'H NMR (cnaoo) § 7.02-7.21 (m aH), 3. 79-3. 84 (m 2H) 3, 35-3 42 (m,
.' 5H} 3. 21-3 31 (m, 4H), 1.84- 1 87 (m, 2H), 1.62-1.78 (m, 2H), 0 83 (t 3H); MS (M+1) 325.1.
30 Exo-N-[3-(6-Propyl- 3-aza-b|c\rclof3 1. 0}hex-B-vI)-phenvl]-methanesulfonamlde
| 400 MHz TH NMR (CDaoD) 5 723—7 26 (m, 1H) 7. 12-7.47 (m 1H) 7.06-7.09 {m,
~ 2H), 3.37-341 (m 2H), 3.16 {d, J = 12.0 Hz, 2H) 2 92 (s 3H) 2 04-2 06 (m 2H), 1. 57-1 61
(m 2H)121126{m 2H)088(t,J—75Hz,3H) ' '
. Exo-N-I3-(6-ls _Qropvl-a-aza-blcyclo{:i 1 D]hex-s-vn-phenyl]-ethanesuIfonamlde
T 35 400 MHz "H NMR (CD,0D) 5 7.20-7:24 (m, 1H), 7.14-7.16 {m, 1H), 7.01-7.09 (m,
: : 2H) 3.42-3.46 (m, 2H), 3.17 (d, J = 12 0 Hz, 2H) 2.90 (s, 3H} 2. 07-2 09 (m, 2H) 1.58-1.65
. {m,1H),0.89 (d, J = 71H26H) :




Exo- N- (346- Et hv1- 3- 13- (1- hvdr oxv- cycl ohexvl ) - propvl | - 3- aza- B APE 4108, 1. 01he
'x-6 vyl }-phenyl)-nethhanesul fonam de 400 MHz' H NMR (CDCI3) 6 7:16-7.23 (m
2H), 698709(m 3H), 2.94-2.97 (m 4H), 2.81-2.84 (m 2H), 2.516 (s,
2H), 1. 2WQ03B56y 16H), 0.76 (t, J=7.4, 3H); M5 (m+l) 42PCRIABO2/03668

Exo--N- (346- Et hyl - 3-f 3- (1- hvdr oxv- cycl ohexyl) propyil - 3-aza- bicvcl of 3. 1. 01he
X-6 vyl }-phenyl)-nethanesul fonam de citrate, mp. 85-90 C. 21 April 2006 WO
03/ 035622 -35 PCT/1B02/ 03668 -34- o

Exo- N- (346- Et hyl - 3-f 3- ( 1- hydr oxynet hyi - cycl opentVl ) - propVli -3-aza- bic

/cl of 31 0lhex-6-yl}-phenyl)-nethanesul fonam de 400 MHz' H NVMR (CDCl 3) 6
7.19-7.23 (m 1H), 7.09 (m 1H), 7.02-7.05 (m 2H), 3.37 (s, 2H),
3.00-3.02 (m 2|—|)§xo23-WPfdi)yl Bida bicydddi3.2. .08 x6ng))-BHiframide 50- 2. 53 (m 2H)

1.80-1. 85 p 1.1.4 (m
L3013 U 5 gkt o it et AR
Di fl uoro- phelﬂr9l7)3‘67é8 Itlyl 18, 347%3.62 (9. B2001(d hé&4312y2l'l)r$m4}996}m 2H() 1.57-

| oh | & P= 2 6.54-6.6 (m
?rll)c Ozeg?ng 19§1%@W1H6%&% 6)85 @ G%ﬁtﬁ% (1m76 H)96 L 4, 119166
(m 14H) 3 0.80 (t.." ' & gza-bicveloly -3l -
hvdroxv cvcl ohexvdgp- MH@WINMFS(GUS@D@BWMLDQB(@ a@l)hexa-@zvl(:h zh)eceemate(nfloo

Mtz ""H NWVR 6 . 59, ( 3-

6.67 15 (3(4%59%3%&" %’(ﬁ%&* 615 ﬁé%’}‘g%%(mz’ %5'1834% %glaé 9152%%
2.54-2.57 (W)M(M'EL‘IMQSZ 84 (m 2H), 1.74-1.75 (m 2H), 1.17- 1 72 (m
8H), 0.73 (t, . J=7.2, 3H):; M5 (m+1) 37éxmpll;‘g<p 2 Met hoxy- et hanesulfonl c acid
(346- et I-33 1]hvdr hexyl )=~ " _
propyl | - 3- aza=BFey ek BB BHEF A R RIA
(CDC13)5719(tJ80 1H) 711(5(@7079(m2l—l) 37820380

m 2 3.37 s, n2 2H)
7757 s (gl e pounch { D)o & gifpcind 2 Wyl ge
465, 1 Exo 3 %c{eh Maeh gﬁoggtempgrﬁt%e was gdded an aldehyde of formula XIX 2.0 equiv.), .
(346 et hyl - 3cdid4tide 0requiv;) GiEscaexiyibéetoxpbapnyride @Raslhi 3.y Theofedction mixtures -

- hex1§ an}ereogﬁnledla} ro%m gﬁlpgﬂatulreato? up to 24 hours The mixtures were ‘then quenched by

the addrtron of saturated sodlurn blcarbonate solutron and extracted with methylene chloride. -

The combined organrc Iayers were dried over anhydrous MgSO., and concentrated under
Teduced pressure The resultmg crude matenal was. punf' ied by ﬂash chromatography to yield
- the desired tertiary amines in 40-95 % yleld _
20 _ The followang compounds were made using the above procedure of Example 7
- startlng wrth the approprrate starting amlne of formuta (XVIII) and the appropnate aldehyde .
‘reagent of formuta (XIX). o '
Furthen'nore pharmaceutrcally acetable salts of the compounds trsted below can be

L prepared as follows To a strrnng solutron of compounds of the general formula (XXI!)
25 '(prepared as descnbed above in Example 7.1 0 equw) in a su:table solvent such as methyl-
ethyl ketone methylene chlondelmethanol (1 1) or methanol (0 1 M) at room tempereture was - "

added the approprlate acid, such as citric acrd p—toluenesulfomc acrd methansulfomc acidor -
i ' ) benzene sulfonlc actd (1 0 equiv) in one portron The resultlng mlxture was strrred at roomr
_ B temperature for up 1o 18 hours during whlch tlme a precmltate formed Ft!tratron of the solid :
o 30 _ " _ and drytng under reduced pressure afforded the desrred salts i “
B Exo-N-(3-{6 Ethvl-3-[§-(1-hydroxv-cvclohexvﬂ-propyl]-3-aza-b|cvclor3 1 Of[hex-s- o :
ivl} phenvl)-methanesulfonamrde ' :
| 400 MHz "H NMR (CDCla) $7.16-7.23 {m, 2H), 6 98-7 09 (m 3H) 2. 94-2 97 (m, 4H)
S :2 81-2 84 (m 2H) 2516(5 2H), 1.21- 194 (m 16H), 07’6 (t J-74 3H); MS (m+1) 424.2.
35  ExoN-(3-{6-Ethyi- 3-[3-(1—hvdroxv-cyc!ohexvl)-propyl]-3-aza-blcvclo[3 1.0]hex-6-
L ll}_-phenvI)-methanesulfonam:de cltrate ' |
m.p. 85-90 °C. |




mp. 120-124 C. 11 25 Exo N (3-(6 Ethyl 3 f3 (1 21 April 2006

hvdr oxv- cycl ohexvl ) - propyl | - 3-aza-bfcycl of 3.1. A hex-6

yI 5-fl uoro- phenyl) - met hanesul f onam de 400. MHz' H NMR (CDCI 3) 8 6.84-6.88
(m 2H) o 0F0Repl (m I1H), 2.97.2.99 (m 5H), 2.82-2. 8%dmBo2bess 2. 54(s,
2H), 1.73-1.78 (m 4H), 1.23-1.64 (m 14H) 0.78 (t, J=7.4, 3H: M5 (mtl)
439. 3 30 Exo N (346-Ethyl 3 : ' '

f 3- (1- hydr oxy- cycl ohexyl ) - propyl | - 3- aza- hiscycf of3.| A hex- 6-

-yl }-5-fluoro-phenyl)-net hanesul f onam de besVlate, MP. ,85-88 C Exo 346
Ethyl 3 f3 (1 hvdroxv-cycl ohexVI) propyl | - 3-aza- bf cycl of 3. 1. O hex- 6- yl}_
5-fl uoro-benzam de 35 400 MHz 'H NMR (CDClI 3) S 7.47 (m 1 H, 7.28-7.31 (m

1 H, 7.04-7.07 ( (A ivdronetii-Sid t 9%2;304(m

2H), 2. 88-2.91 ( w?’”ﬁ“‘” gﬂﬁ'“’_ r (181 (m 2H),
1.19-1. 624 (b Bx-G4 : gz -‘ 3892 o1 April 2006 WO
03/ 035622 -PCT/ | BQ;%(; DCI3)8719-723 (m, 1H), 7.09 (m, 1H), 7.02-7.05 (m, 2H), 3.37

6

Exo- 3-f 6- Et hyl - 3-1 3- ﬁdrox -CyC

o 6o vi el L Sl ot SEZORlE e SRR BB A S . 6
(m 1 H) ,5 7. 438, 534159 (, 4BiK)1,.312L.48(n, §H) 31B;1.20. (B 3HR (9B (trﬂ—TﬁHyH), MSgor+3) 73
(m- 2H), %82%43(m 4H), '1.93 (q,.J = 7.47 Hz, 2H); 183 87(m 2H)
_173175( 4-1,65 (m 5H), 131148(m : 1
Hz, 3H); M5 ( M+1BxoA53-[6(3 )
- Ari no- cycl ofiRikbaanBi OpVI I - 6- et hyl - 3- aza- bi cycl of 3. 1. 01hex- 6-

I h I |f H 74
11y, "6 5.7 05 ( 003z HAMEISG Skl Gl 7420 r?*)i;ﬁfs%ﬂa%@ W
C2H), 2. 7@ 2.7kt (RHH), L7EB6.98 ( (B94K)mN1.12H)66 (i, 83H),. BEP (trﬁ SHH) wé (m+1)

phenyl ) - net lhﬁ?%_sulfonam de mp. 118-123 C =

Exo- 1- Met hy i m dazol e- 4- sulfonl c acid 346 et]r _5.
cycl ohexyl ) - pr op\ , .- ,- a BN R OPY I R ERN Ftre 2 Hz' H
NVR ( CDCI 3) @nza,ﬂ,ae(s , 1.22- 7.23 (m- 1H) 7. 07 7.10 (m I H), 7 02-

7.05 2 2 4
2H). (2m80 > 83 (rﬁ“”% “("g}'%kf'%@‘)8§r§qs’(ﬁ%ﬂ1ﬁ%§f4ﬂf7 @I?Qazg% %&) seps g;n
MB (ML) 1548 7(s21H) B (& LI 3106 (Inn3da2:84, @-87 (S P AiP6-2; (- 2H), 1.82 84 .
(346- et hyl - 351,37 fﬁ PGl oy 1,139 72 (m 8H), 073 (t J=7.2, 3H) MS (m+1) 371.2.

CyCl Ohexyl ) pr OpvExo-é-!ilgt%lngt-)étﬁznesu{fomc acn X (§-{é/ JWP?F.M' QVdm"q‘SCEhL’Eﬁt e

400 MHz 'H' NMR (CDCIa) 37. 19 (t, J—B 0, 1H) 7.11 (s, 1H) 7 0-7. 9 (m, 2H), 3.78-
20 - 3.80 (m, 2H), 3.37 (s, 3H), 3.18-3.21 (m, 2H), 2.88-2.85 (m 4H) 253 (s, 2H), 1.73-1.83 (m
o 4H),1 19-1.62 (m, 14H), 0.79 {t, J=7 4, 3H), MS (m+1)465 1.
xo-Z-Methox!-ethanesuIfomc acid (3-{6-ethv!-3 [3-(1-hvdroxv—cyclohexvl)-
‘ Erogx l]-3-aza blcvclo[3 1.0]hex-6-yl} _Qhenvl)-amlde citrate,
, ' ‘m.p. 120-124 °C. - _ | B
“256  Exo-N-(3{6-Ethyl-3J3- (1-hvdroxv-cvclohexvl) ropyl -3_—aiza-bicvﬂota.1.B’Ihex-G-
Y {-S-ﬂuoro-phenvl)-methanesulfonamlde C :
o 400 MHz 'H NMR (CDCl,) § 6.84-6.88.(m, 2H), 6. 68- 6. 71 (mh, 1|—|) 2.97.2.99 (m 5H),
2. 82—2 85 (m, 2H), 2.54. {s, 2H), 1.73-1.78 (m 4H) 1.23-1.64 {m, 14H) 0.78 {t J=7.4, 3H):
MS (m+1) 439.3. |
30 _ Exo-N (3-{B-Ethyl 3-[3- (1-hvdroxv-cvclohexvi)-propvl]-3—aza-b:cyclol31 .Olhex-6-
' vl}-5-ﬂuoro-m1enyi}-methanesulfonam:de begy_li, . ‘
m.p. 85-88 °C. '
0-3_—_{6-E hvl-3-[3~{1-hvdroxv-cvclohexvl) propyl]-s-aza-blcvclola 1.0]hex-6-yi}-

, -fluoro-benzamlde 7
' 35 | , 400 MHz 'H NMR {CDCL) & 7 A7 (m 1H), 7.28-7.31 (m. 1H) 7.04-7. 07 (m, 1H), 6 38
| (s, 1H) 5.98 (s, 1H), 3.02-3.04 (m, 2H) 2. 88-2 91 (m, 2H), 2.57 (m, 2H) 1.87-1.88 (m, 2H),
" 1.76-1.81 (m 2H), 1.19-1.624 (m, 14H), 0.780 (t, J=7.4); MS (m+1) 389. 2




mp. 145-148 C. Exo-3- f6-Ethyl-3-f 21 April 2006

3- (1 hydr oxv- cycl ohexyqg- propvl | - 3-aza-bi cyclor3.1 .d hex-6-vi}- phenol 400

M—Iz "HNWVR (CDCI3) S 7.03 (t, J=7.6, 1H),663667(m 3H), 3.04-3.07 (m
15WO 80356284 (m 2H), 2.52 (s, 2H), 1.72-1.75 (m 2H;T/I&02103663 65 (m

17H),,76(t J=7.2, 3H); M5 (m+l) 044.3. Exo-3-f6-Ethyl-3-r3-(l

- hydr oxv-cycl ohexyl )- propyl | 3-aza-bi cyclof 3.1 .Qd hex- 6-v1}- phenol citrate,

mp. 147-152 C ~36-

Exo- N-(346 Et hyl - 3-f 3- (1-nitro-cycl ohexyl )-propvll-3-aza-bicycl of 3. 1. A hex-

6-yl} 1.69 (s, 2H), 1.21-1.39 (m 14H), 0.73-0.76 (m 3H; M (Ml) 420.3.

30 Exo-N-(I-f3-f6- Et hyl - 6- ( 3- met hanesul f onvi am no- pheny1l) - 3- aza

bi cycl of 3. 1. Olhe}wwmm@mmrww

(CDCI3)57 ) 7.12-7.13 (m 1H), 7.04-7.07 (m 2H), -
5.29(s s-hdgretehzaltiag fo Btes3.2. 90 (m . 4K, 2.43 (t, JX 7.5 Hz, 2H),

2.01.2. 05 (m 2HMP-118928C 3H), 1.87 (q, J = 7.5 Hz, 2H), 1.75-1.79 (m
41, 1.25-1.52 ( ExodQnnyitEshidizolels-Sufor Hz, aefl ApraaL{§3&Q63M1Q3/d9&§i622
37, P llBO /03668

Exo- N—( : =3= aza- b| cycl of 3a

. Ot hex- 6- yI} phem/mméﬁmemmgmmde mmmzm(rmwn)(m@l ) (5 18),9D27. 21

(m 8,2 9t ity GupBidey “383% .34 Boppa Yol 2hodaslh S,
Exo- 346- Et h%ﬂ)a%f’?ﬁﬁa(?w Hvedr b2aAm. A8An0: 4001-€t%W§(’B*1é2%7- i cycl or8 | . O hex- 6 Y,

l'}- benzam de 409xMrLMethMNMEin(! ed-silifohicb9- 7adilt (M (3 131 Eo m
1H), d ?o N 1H (. 07=7.1p { (brs,
1H), : L var '1.81-1.87

(m 4H) 1.68 (qml 1ﬂ5-714§ @12 2H), O. 76 ('t, J =17. 5 Hz, 3H) IVB (MH1)

391. 1, vI-pr

Exo- 343-r 3- 1- dr oxy- cyclonexyl) - prop : - hex-
6- 'yI} benz 400 Mz 'H NMR (CDCI3) 8 7.69-7-70 (m - 1H), " 753756(m

1H) . 34-7. 37 (400 MiH} 'H WMRACDEA,YS 303 (tng=716, 1), 663B67((by 3H), 1.0443.07 GmEH)( br s,

L 12E§0( ?Lék:&"‘ %*’8%5%{55%)( %3%? g 2@%1(15'%1#”)%%&5] ??I%(tgh}ilﬂ%43 (3

(1 Hvdr OXV- @V& yD-propvl | -6-propyl - 3-aza-bicvclor3' | O hex-
Exo-3-—{6-Ethvl-3 [3-(1 -hydroxv-cvclohexvl) grogylla-aza-blcxcl o0[3.1 O]hex-ﬁ-vl}-

~ phenol citrate, m.p. 147-152 °C . : : :
Exo-N-{3-{6- Ethyi-3-[3- (1-nltro-cvclohexvl)-proDvI]-3-aza-b:c!clo|3 1. Olhex-ﬁ-xl];-
| 20 ghenyl[-methanesulfonamlde : o )
400 MHz "H NMR (CDCls) 5 7. 21-7.26 (rn. 1H) 7 02-7 11 (m, 3H) 2.99 (s, 3H) 294-
2986 (m 2H), 2.69-2.73 (m, 2H) 238-243 (m, 4H), 1.93 (q J 747 Hz, 2H) 1.83-1.87 (rn. :
' "2H) 1.73-1.75 (m, 2H) 1 54-1 65 (m SH) 1 31 1 48 (m 5H) 0.81 (t J= 75 Hz, 3H) Ms
(M+1) 450.3. : : : .
25 Exo-N-(3-{3-[3-{1 -Am1no-cvclohexyl)-propyl]-s-ethyl~3-aza-blcvclol"3 1.0hex-6-
o _ 'ﬂ};phenvl)-methanesuIfonam|de o . ‘ - :
. 400 MHz 'H NMR (cpcl) 3 7. 14-7 17 (m 1H) 698-7 05 (m 3H) 3.26-3.35 (brs,
- 3H) 2.92 (s, 3H), 2. 86-2 89 (m, 2H), 2 73-2. 75 (m, 2H) 2. 36—2 38 (m, 2H) 1 .83-1.89 (m, 2H),
_' . 1.69 (s, 2H), 1.21- 1.39 (m, 14H), 0.73-0.76 (m 3H) MS (M+'t)420 3. :
30 ‘ Exo-N-ﬁ-{Scr_B-Ethyl-B-(3-methanesulfonvlammo-ghenyl)-t&-aza-
' blc_vc|0|'3 1 0]hex-S—y!]-propvl}-cvclohexyl)-acetam:de S
' 400 MHz 'H NMR (CDC{a) 57.19-7.23 (m 1H) 7. 12-7 13 (m 1H), 7 04-7 07 (m 2H),
- 529 (s 1H) 2.97 (s, 3H), 2.83-2.90 (m 4H) 2.43 {t, J= 7.5 Hz, 2H), 201~205 (rn 2H), 1 97.
_ '- (s 3H) 1.87 (q, J=75 Hz 2H), 1.75-1.79 (m 4H) 1. 25-1 52 (m 10H) 079 (t, J= 79 Hz,
35 '-3H) MS (M+1) 462.3. -




66- |}-phenyl)-net hanesul f onani de 400 MHz ' H NVR (CDCl 3) 8 #1£prit200§ (m
1H), 7.06 (s, 1H), 6.98-7.02 (m 2H), 2.93 20 (s, 5H), 2.79-2.82 (m 2H),
2.50 (s, 2H), 1.77-1.78 (m 2H), 1.12-1.66 (m 18H), 0.81 (t, J =7.5 Hz,
3H); N5 (Whdrdsazde. 3. PCT/IB02/03668
Exo- N- (3-(3-r3-(1- Cvano- cvcl ohexyD prolel 6- et hyl - 3-aza- bi cvcl or 3.)

. d hex-6- yl}-phenyl)-nmet hanesul f onam de 400 MHz' H NMR (CDCI 3) 5 7.18-7.22
(m_ 1H), 7.00-7.09 (m 3H) 2.95-2.97 (mj 5H) 25 2.77-2.78 (m 2H),
2.45-2.48 (m 2H), 1.87- 1.96 (m 4H), 1. 50- 1.74 (m 11H), 1.12-1.22 (m
3H), 0.78 (t, J =.7. 5 Hz, 3H); M5 (Mtl) 430. 3 Exo- 2- I\/Ethoxy ethanesulfonlc
acid (343-x341- hvdroxv cch ohexyD propvl | - 6-
propyl - 3- aza- bi cygl g¢ 3. f Llen. 2ot A ',(.§DCI 3) 8
7.18(t, J= 7.9 ’f%, Chee odif tﬂ .
= 5.4 Hz, 2u&m@hm&wad&m43(t J= 5.4 H, 2H) 308(brs 2H) 3.06
(brs, 2H 2.90 (4!@ rz2H\RLCBEL| DB%e-r 2Hm, ) 504L3.67 (o, 7BH) 109 (s, TH)BBBGL, ) =

Zygl Eﬁexs:‘_l) &r%dm IZH%)1&5H9“'* %")a%gtg‘ﬁ c{/cIth?g'éé %H@ﬁhaiéo T Vi Ha S MM e 400

M—leNNR(GE)CizB)S??O??l(mlH) 7.54-7.56 (m 1H), 7:37-7.39 (m 1
H, 7.28-7.31 (mg1H 6-Ethy/ i ' -G-al:!rﬁnc'&o 5. d1Hex-8-yl3- 9- 5 Hz,
2H), 2.75-2.77 (mF—2H—2" 8
'244247(@.&5)19_9190195(m4l—|) 1.74-1.79 (m- 2H), 1.50-1.72 (m 9H),
309[\3(323( m3 i'ﬂbe WrﬂﬁNMR cbcg)‘i?)ﬂgwh @HH), ?\?ilﬁ&(h) 13§ 07.85-7.37 (m, 1H), an
0- r an C ex
B o e R TR B TPmLaRS BB ko S o ZERRTL A 20
7.19-7. 2b ( m8Biin, 27), 0.54-7.809m,4), B6Y (q. 2=945 12z, 96), OFP (5H)—752128&E)QM§6M(*M 2H) ,
2.49-2.52 ( 1,209214(m2H) 1.53-2.08 (m 14H); 078(tJ‘=7.5
Hz, 3I—|)_I\/IS?R/?¥) 416 1. Bxo-3-(3-r3 (1. . %II- -eth
yl -3-aza-b icycl : R EEI-IBrok P '
7.70-7.71 (rpplberramide 54- 7. 56 (m 1 H, 7.36-7.38 (m 1H) 7.23-7.30 (m 1
" H), 6.27 (brs, 5 - T4n2. 77
(m 2t 2.2 24§é""(%‘3§‘ﬁ§“b{°§°6%5?)5ﬂ5%€1 7g378§ 'quﬁ 73H.57 . ﬁﬂ
1. 52 85 (rﬁZB{Q&@(m (DH)752{ {brs, JH)}-6.00 (brs 1H), 2.90 (s 4H) 250 53 {m, 2H) 182 (s 2H) i
o  1.69- 1.73 (m, 2H), 1.12-1 59 (m, 16H) 0.82(t.J=75Hz, 3H); MS (M+1)3855 '
I-3-aza-b!c clo 3.1 0 hex—

-vl} phenvl)—methanesulfonamlde : :
400 MHz *H NMR (CDCIa) §7.15-7.19 (m, TH) 7.06 {s. 1H) 6.98-7.02 (m, 2H) 2.93
20 (s, 5H), 2.79-2.82 {m, 2H) 250(s 2H) 177—1 78(rn,2H) 1. 12 1 66(m 18H) 0.81 (t J 7.5
Hz, 3H); MS (M+1) 435.3. ' o
. Exo-N-(3:j3~[3-(1-Cyano-cxclohexxl)-gropyl‘l 6-ethyl-3-aza-b|cvclo[3 1 O]hex-G-
YI}-DhenvI)-methanesulfonamlde - '
| 400 MHz 'H NMR (CDCl3) § 7.18-7. 22 (m, 1H) 7. 00-7 09 (m 3H), 2.95-2.97 (m 5H) :
| 25. - 2.77-2 78 (m, 2H), 2. 45-2.48 {m, 2H) 1 87-1.96 (m, 4H), 1 50-1 T4 (m 11H). 1.12-1.22 (m,
3H); 078(t ‘J=7.5Hz, 3H) MS(M+1)4303 - : '
' Exo~2—Methoxv-ethanesulfon|c acld f3-{3-{3~(1 -hvdroxv-cyclohexvl) propvi]-ﬁ- '
ﬂggvl-s-aza-blcyclora 1. O]hex-B-yl}-phenvl}-am|de
'_ ' 400 MHz 'H NMR (CDCls) § 7.18 (t J=T. 9 Hz 'IH) T. 09-7 10 (m ‘H-I) 6 99-7 03 (m
30; ‘2H), 3.79, (t J = 5.4 Hz, 2H), 345 (s, 3H) 3.18 (t J 54 Hz, 2H), 3.08 (brs, 2H) 3.06 (brs,
' 2H), 2.80 (brs, 2H), 1. 87 (brs 2H) 1.15- 1 67 (m 18H) 0. 84 (t J= 7. 5 Hz, 3H) MS (M+1) )
479 3 ‘ - :

Exd-s-{g-rs-ﬁ-cvano_-cyciohexvn-pfopvn-s-ét_h'y:-a-'a'_za-bicvclora_'.'1,oihek-s-vl}-

. - benzamide : ‘ S '

3B 400 MHz 'H NMR (CDCI3)8770~7 71 (m, 1H), 7.54.7. 56 (m, 1H) 737-7 39 (m, 1H),
. 7387.31(m, 1H). 6.20 {brs, 1H), 6.02 (brs 1H), 2,98 {d, J 9.5 Hz, 2H) 2.75-2.77 (m 2H)




3.78(t, J5. 4Hz, 2H), 3. 36(s, 3H), 3. 20(t, J=5. 4Hz, 2H), 2. 96(d, J=9. 5Hz, 2H),2.77-

© Ex0- N (3-(3-13-(

7.5 Hz, 3H); M5 (Mrl) 366.3. Exo-2- Met hoxy- et hanesul foni c adld\pril 2006
(343-x3-(1-cyano-cycl opentyl) - provaI-6 15 et hyl - 3-aza-bi cvcl or 3. 1.
d hex-6 | )-am de 400 MHz "H NWMR (CDCI 3) 8 7.16-7.20 1H),

7.10-7. 1#’ f](if)&lﬁgl 7.00.7:05 (m 2H), PCT/$B02/03668

2.79 (m 2H), 2.46-2.49 (m 2H), 2.07-2.13 (n1 2H), 1.89 (g, J = 7.5
Hz,.2H), 1.52-1.83 (m 12H), 0.78 (t, J =387.5 Hz, 3H); MS (M+l) 460.3. 20
Exo- N- ( 143-r 6- Et hyl - 6- ( 3- net hanesul f onvl am no- phenvO 3-aza bicyclor3.

A hex-3-ell-propVl}-cyc to hexyl)-benzam de 400 MHz"*H NVR (CDCl 3) 8
7.69-7.71 (m 2H), 7.36-7.46 (m 3H), 7.14-7.18 (m 1 H), 7.08-7.09 (m 1
H), 6.99-7. 0?444(2#7 i) 2H)5 190195 (m1 @f), RTO1L7G §n, BH) 1.501932 ((rsanH)qs mA8n,2. 46
(m ZIS) 742(::‘&6 (32761(8J(=m52xh1)3|-|)1m§&m+11}%806ml 4H)4 é 72 (S H) .27-1.57 (m

bi cyci or 3. 1.Xit d:yclohexvl)-lsobutyran1de 400 NPE 'H NVR

(S8 1177 gt oo gy ool S e O
2.02-2.05 (@842%6 (HBGH)ﬁ@?,?%(mJZ 2.20952#&(m21=b) 1.33-708 (i, 78HL. @784\ = 7.5

1. 16-1.55 ( Rz 39HMs Msdjafeh, J = 6.6 Hz, 6H), 0.76 (t, J = 7.5 hz, 3|—|) VB
(M-1) 490. 4. e | -

VO N1 FH--OP O

icyclor3.l.®ﬂEmEME6 vl} phenyl) hethanesulfonan1de 400 MHz H NNR (CDCI3)

6 7.17-321 (m 1 3
> 620 8% (m ?ﬁw@?ﬂ %M%”ﬁrrﬁi P of iy, T3, (o, 21
1.19-1. 64 (%23-7 19§ &brs4H;) 6.2 Hfbrsg HiH) —2W=-»(M§)HZ43|5L374-ZYTA4M PH), 2006
WO 03/ 035622. 44&947%&;#)5@66@3@@8 2001.81 tvpulam%zetzhﬁn@ul 44, G21Ch. 95 tJ="

(343-r13- (1 ?ﬁﬁ¥§) propyII- - isopro pyl-3-aza-b icyclo

r3. 1. O hex- pr% > 400 MHz HNWR (CCI3) 5.7.15-7.19 (m 1H),
6.99-7,.08 (m 3HEXx0-2- thctxv-etharmsqiftmlw aci 333- ergyl yi]-6J
5.4 Hz, 18H) ethg zadbik .A B -6-¢l1-8 1BGnia & ZFD, 2.55 (s, ZFD, S -

-
S . 0]

0.81 (d, J =7.1 Hz,
QSMHZ HN R(CD l2) 5 7.16-7. 20(m 1

1.95-1;99 =
(m IS) 710-7'?2 (m, 1H), 7. o 08 (m, 2H),

C6H); MB (Mr1) 474
Exo- N- (343- 838¢4 $= (@mamm JBeeEydn); 32004y esm—wthltzwexh i = bxsl4H z, BH hyl 3 az
oo 5571 HD Pl i B B RN 9%@
_ 12H), 0.78 (t, J = 7.5 Hz, 3H); MS (M+1) 460.3.
20 ‘ Exo-N-(1 -{3-[6-Ethyl- 6-(3-methanesulfonv!ammo phenyl}-s-aza- '
|c1clo[3 1 0]hex-3-yl]-grogvl}~cycIohexvl)—benzam:de o _
- 400 MHz H NMR (CDCl5).8 7.89-7.71 (m, 2H), 7 36-7 A48 (m 3H) 7 14—7 18 (m, 1H),
' 7.08-7.09 (m, 1H), 6.99-7.04 (rn 2H) 579 (s 1H), 2.91 {s, 3H) 283 (s 4H) 242—246 (m,
S 2H) 216-218 (m, 2H), 1.79-1.88 (m 4H) 172 (s 2H) 127’-1 57 (m 10H) 0.74 (t, J=75
25 _Hz 3H) MS (M+1)5243 . : . '
- Exo-N-(1{3-[6- Ethvl-s (3-methanesuIfonvlammo-phenvl)-3-aza-
blcvclo[3 1. 0]hex-3-vl] propvl}-cyclohexvn-lsobutyramlde _ ‘
_ 400 MHz THT NMR (CDC|3) 3 7 17—7 21 (m 1H) 7 09-7 11 (m 1H) ? 00—7 05 (rn, 2H),
L 5.06 (s, 1H), 295 (s, 3H), 287 (s 4H) 244 (brs, 2H) 227—2 34 (m 1H) 2.02-2. 05 (m, 2H),
30 ' 1.83(q,J= 75Hz,2H),1?‘1 176(m 4H) 116 1. 55(m 10H) 1. 11(d J 66HZ,GH} 076 i
o (t,J 75Hz 3H); MS(M+1)4904 ' :

- o lc!clo[31 0]hex-s-yl]:-ghenyl)-methanesulfonamlde : o
h o 400 MHz THNMR (00013)57 17-7.24 (m, 1H), 6.98- 7.06 (m, 3H) 309-3 12 (m, 2H)
35 2.95 (s, 3H), 2.82-2.84 (m, 2H), 2.57 (brs, 2H), 1.95-1,97 {m, 1H), 1.84 (s. 2H), 1.19-1 64 (m,
, 44H)-0314d—&~—7—144243m MS (M+1)4353




7.00-7.07 (m 3H), 3.00-3.02 (m 2H), 2.96 (s, 3H), 2.87-2. &4 ApH| 2006
2H),2.66-2.70 (m 4H), 10 2.08-2.15(m 3H), 1.81-1.86 (m 4H), 0.77(t, J=
7.5 Hz, 3H); M5 (M#l1l)519. 2,521. 3. Exo-N
- f3-16- Et‘g}S §/&§%5§ 3- hvdr oxv- 3- phenyl - cycl ob utyl met hyl ) - ﬁcﬁ;@zm(,ﬁs

bi cycl or OP7ERE - 6- vi | - phenyl } - met hanesul f onam de 400 Mz NMVR ( CD30D)
6 7.52-7,54 (m 2H), 7.27-7.37.(m 2H), 7.23-7.26 (m 2H), 7. 16 7.17 (m
1H), 7.04-7.08 (m 2H), 3.82-3.86 (m 2H) .,3.30-3.32 (m 2H), 3.03-3.06 15
(m 2H), 2.90 (s, 3H), 2.77-2.82 (m 2H) , 9 15-2. 26 (m 5H), 1.73-1.79 (m
2H), 0.83 (t, J =7.5 Hz, 3H; M5 (M+l) 441.3. Ex0-343-r3-cis-(3-B -
ronmo- phenyl’) - 3- hyd roxy- cycl obutyl met hyl | - 6- et hyI 3-aza bicvclo
r31C]hex6vI}- :

oH), 2. Sopfon ' phnyl) amie. 2. 65 rn DH), 2. 05 2.07
g g 3% (b& 94-1) 9%06 MHz3h*)\|MR3(c%EIJ§IT15]719?m 5|Hr'769927"33 (npaﬁﬁs(ﬂa (t, J=54 12 M2
Exo- 3-r 6- Et h§ﬂ1§3(7c(§s3"§’ HlBd dmﬁ@“ﬁﬁ'e“hﬂ“%%&ﬁ Bbaty RABRHAFI (M. 3285 (5 2H),
i cycl of 3. 4. Ollsex-g8-(m, 1H) €83 apdidiet.251.600n, M), bld1 WB-(mﬂE}I) &ng(waa)éme.l H) ,

67137923( E);ns ”2_')_ xZ- -_3 § s-(3-Brof -hen7 ---'ro?cz-c bty e|-4ét 237 4?._ 2|]_'|)
2.33-2. 35 (rhicyeip(3.00lhex-5 hmnrmtt-anesulhmanugu = 7.5 1 21, 0.83(t, J =

7.5 Hz, 3H; M mez@i‘w&(cncaa)amwm (m, 1H), 7.38-7.43 (n] |2H§719-7 23 (m, 2H),

Exo- 346- Et hy| - 3-f 3- (1- hvd £ Ryl | t 30
oyt of 5. 1, EORTETdb, SR HARART i 2D B0 A LD % 95500 (g, Mpy,

7. 54-7. 560 ( np.08-2Hp (m73|'1344 &1- 336 (nm4H) OFAHt 3—23 HZ7313)1M6WM+1J+$192652193 (brs, 1H),
6.02 (brs, 1H), -2k ( | : . 1.80-1.88
(m 4H), , M5 (Mr1)

Exo- N- (343- 3- (1 hbtﬂmwnmnmkcmmb@mtwé@?.py%ér-ﬁsr Pﬁmpy|233rz’$2(%1

S L e S

3. 12- 3. 115 ( n{mREH), 2290%3(!1; 273111;»32(21,219),21822§mm ﬂi-)l)17121 wmmﬂ(&‘ﬁ(t,mzs

2 06-2.-09 5H£,r§!-| IMﬂMH}‘;%l 85 (m 2H), 1.58 (m 12H) 0.80, (d,.J
7.1 Hz, 6H); ME 3, _ _ ,

Exo 1-[. 6 Et hyl - 65 5:(3=Bromo-phenyl)-3-hvdroxy.cvalobutyline 28 () hex- 3

- vl nethVII-_ig_@_q‘g,mmm_mEamd am de 400 M—Iz 1H NIVR (CDCI 3) 8 7.62

(brs, 1K), 7.18- 7gd faflk 'Aiur (cfBys Y57 Pe titdm), 7.65.7.67 (m, 2H), 7.32-7.50 (m,

20 - 4H), 7.24-7.28 (m, 1H), 3.09- 3. 12 (m, 2H), 2.85-2.88 (m, 2H) 2 74-2 76 (m, 2H) 2 61—2 85
~ (m, 2H), 2.052.07 {m, 3H), 1.94-1 95(m 3H), 137 (G, J = 7.5 Hz, 2H) 0.78 (t, J = 7.5 Hz,
'3H); MS (M+1)471 2.
Exo-3-!6-Ethy[~3-[c:s-3-hydroxv-3-phenvl-cyclobutvlmethvl)-3-aza-- '
-bieyclo[3.1. G]hex-s-vﬂ-benzamrde
25 400 MHz 'H NMR (CD;0D) § 7.78 (s, 1H), 7.71-7.73 (m, 1H), 7.52-7.55 (m, 2H),
7.34-7.52 (m, 4R}, 7.24-7.27 {m, 1H) '3.94 (brs, 2H), 3.38-3.40 (m 2H) 3.09 (brs, 2H) 2.79-
2.82 (m, 2H), 2.33-2.35 (m, 2H), 2.17-2.29 (m 3H) 1.78 (q,J 75Hz, 2H) 0.83 (t J= 75
Hz, 3H); MS (M+1) 391.2, : _
. Exo-3-{6-Eti1vl-3-{3-{1 hvdroxvmethyl-cvclopentvl)-propvl]-3-aza-
30 bicyelof3.1.0Thex-6-yl}-benzamide " .
400 MHz 'H NMR' (CDCI3) 5 7.70 (s, 1H), 7. 54-7.56 (m, 1H) 7.34-7.38 (m 1H), 7.27-
| U 7.31 (m, 1H) 6.29 (brs, 1H) 6.02 (brs, 1H) 3.35 (s, 2H), 2.87 (s 4H), 2.42-2.45 (m, 2H)
. '1 80-1.88 (m, 4H), 1.51-1.54 (m 4H),1.20-1.50 (m, 8H) 0.73-0. 77 (m, 3H); MS (M+1) 371.3.-




6.99-7.06 (m 2H), 6.68 (brs, 1 H), 5.75 (brs; 1 H), 2.993. ¢ Arf!2088 2. 96
(s, 3H), 2.66 (s, 2H), 10 1.81-1.92 (m 2H), 175179(m 4H), 1.43-1.53
(m 5H), 1(m 3H), 079(t J=17.5 M+1) 420. 3.

Exo- I\I—fB‘%%%%:?% 2 3-(ci s- 1- hydr oxy- 3- phenyl - cvcl obutyl met H((FT')IB@H&E@

bi cycl ol 3. 1. O hex-6-V i | - phenyl }- net hanesul f onani de 400 MHz' H NMR (CDCI 3) 5
7.02-7.29 (m 9H), 3:12-3.16 (m 3H), 2.97 (s, 3H); 2.88 15 (s, 2H),
2.47-2.59 (m 3H), 2.29.2.34 (m 2H), 2.1802.18 (m 1H), 1.80-1.89 (m 4H)
0.80-0.84 (m.3H); M (M1) 441.3. ' _
Exo- 3- 16- Et hyl - 3- (ci s- 1- hydr oxy- 3- phenyl - cvcl obut yl et th)-*3-aza- bi cycl o
r3.1. A hex-6-Vil -benzam i de 400 MHz' H NVR (CDCI 3) 5 7. 73 7.74 (m- 1 H,
7.56-7.58 (m 1 |ﬁxp-b7(31{4=[17(14ﬂvdr83c! £8-a44-(brs, 1 H),
'3.29-3.35 ( : gg % , 52-2.57 (m 2_ ©2.31- 2.37 (m
2H), -1.90- D -0.83 (m 3H) M5 (M)

391. 3. Exo N43 fZO()MH;- mwwuﬁ@aa'qﬁﬁ(ezq/qm dmITGISl-RQTI(m 2H), 6.97-6.99 (m, 1H),

thvl) - 6-
b ovel 1 3 LGB TR o 28 G HDATR A2 0D S0 NP P o
8 7.14- 7528 (P64 95 h 270 O¢ 198 (1yy12HB 088 (¢, Hrs7“2H)6H)2*589\m34§5@7 (m
3H), 2.96. (s 3H§xoa,@§ H8.6-(2 Ijktha&eéﬁfcﬁwﬁﬂlmé e razg- 9. A

2.02-2.16 - d, J= 6.6 Hz, 6H);
i?a@ﬁge&'g&fo nylami. no-ph a

455.3. Exo?
nyl ) - 3- aza-bi cycl4©€|! BIHE. 181M$CQCIa}ét71ﬁ;ZI(})r61 AR 12-7c%|r000x'y-l); z:omnml(m,em} butyI

?gt eg 4:100 NbléeJﬂoWEi é:fzr}% @rﬁm)(%%sgm%%gr& g@g%s gZ ?j?(ﬂs %ﬁ%@@ 21

2H), 1.8121. %1 @r?FWZH‘H?H) 1.754.79. ('7‘44UM1|_‘Q321-§3 (M, 9th, '(!,9 %1—6"‘ e J 5 7-é
i ‘Z’Z')z GNBEf ?’?’L”éswgé%%“ﬁ’ ' L9k Lcycl or3. 1. 01h
0- r y ENRNS P q_p ‘ﬁou‘ 4} gh ‘ -'__.C or ex-

SV|I-ethng i nd 5 99-7.13 (m
H) 6. 85 6 o 1.0j b X-G-'" € !e gheSHuEpnamive 3 44 . (d -J = 16 2 HZ 2H)

©2.98-3.03 (m 2"1)100 RAHS64 R Cbms 5'7')02-72297%1 (gﬁa 33123 1356(n23H¥,293'& 3|1-I|222982 ﬁ/‘é

E ﬁl)ZH) o &2 '%1925%1% ('ﬂg%@ %?ﬁjgé%ﬂ'ﬁe%égiz %&f B e i 4@&6’ S08i

f2-f6-Et hyl(rrﬁs(-IBMﬁatM?athﬂfonyl an no- phenyl )- 3- aza br cycl of 3. 1. 01hex-3-
yII-ethyII-lndanEgog__ w4 c(;s_@ggr : e £ '3) 6 7.07-7.23

01-7.. - 3.40 (d, J =
-(12]273, ;0_17 : rbengamide> 632 66 (m 2H), 1.93-1.97 (m. (
o 400 MHz1H NMR (CDClz) 8 7.73-7.74 (m, 1H), 7.56-7. 58 (m, 1H), 7.14-7.41 (m, 7H),
.20 6.20 (brs, 1H), 570 (brs, 1H), 3.20-3.35 (m, 1H), 2.95-3.11 (m, 6H), 2.52-2.57 (m, 2H), 2.31-
| 2.37 (m; 2H), 1.90-1.98 (m, 2H), 1.80-1.86 (m, 2H), 0.79-0. 83 (m, 3H); MS (M+1) 391.3.

o-N—{S-[3-(c:s-1-Hvdroxv—3-phemrl-cvclobutylmethyl)-s-lsopropvl-s-aza- :

bncvclor3 1 0]hex-ﬁ-vl]-phenyl}-methanesulfonamlde ' s :
_ 400 MHz 'H NMR (CDCl3) § 7.14-7.28 (m, .BH) 7.01-7.09 (m 3H) 3.23 (brs, 2H),
25 . -3.05:3.07 (m, 3H), 2.96 (s, 3H), 2.89 (s, 2H), 2. 48-2.50.{m, 2H) 2.29-2.35 (m 2H), 2 02-2.16 -
(m, 1H) 1.80 (s, 2H) 084(d J=6.6 Hz, 6H); MS. (M+1) 455.3.
[ Exo-2-{2_{6~Ethvl-6-(3-methanesulfon lamino~
vI]—et__vI}-mdan-2-carboxvllc acid tert-bugl este ' ,
_ - 400 MHz‘H NMR (CDCI3)6702 7.19 (m 6H), 7.00-7.01 (m 2H) 3.38 (d J=16. 2 :
30 - Hz, 2H) 2, 94 (s, 3H) 2.79-2.89 (m, 6H), 2.43-2.47 {m, 2H), 1.81- 1.89 (m 4H), 1 72-1 74 {m,
o 2H), 1.42 (s, 9H)076(tJ 7.5'Hz, 3H}); MS(M+1)5253 '
‘ Exo-232-[6 -Ethyl-6- (3—methanesulfon lammo~
o yl]-ethvl}-lndan-2-carboxvhc acid ' § ' o
3 400 MHz 'H NMR (CDCls) 8 6.99-7.13 (m TH) 6 85-6.87 (m, 1H) 3. 61-3 72 (m, 2H), :
35 344 (d, J=16.2 Hz, 2H) 2.98-3.03 (m, 2H), 2.86-2.90 (m, 5H), 2.72 (d J =16.2 Hz, 2H),
~ 2.02-2.04 (m, 2H), 1.86-1.88 {m, 2H), 1.52-1.54 (m, 2H) 0.70 {t J =75 Hz, 3H) MS (M+1}_
469.3. - : :

-3-aza-bic clb 3.1.0 hex-3-

h_en ]

hen 1

-_3-aza'-bic' ciof3.1.0 h‘ex-a-f. -




5 2H), 1.77-1.82 (m 4H), 0.79 (t, J = 7.5.Hz, 3H); M5 (M1@214p8l 2006
Exo- N- (346- Et hyl - 3-f 2- ( 2- hydr oxynet hyl -i ndan-2-vl)-ethyl | - 3-aza-
bi cycl of 3. 1. d hex- 6-yi } - phenyl ) - met hanesul f onam i de 400 MHz' H NMR (CDClI 3) 5
- 7.18-7. 7.04-7.14 (m 6H), 6.97-6.99 (m 1H), 2H) ,
3.31-3. g‘ﬁo?%l%ll{% 294 (s, 3H), 2.90 (d, J = 16.2 Hz, 2PC1,3”£"3’70§&3 77 (m
4H), 10 2.66 (d, J= 16.2 Hz, 2H), 1.87-1.89 (m 2H), 1.80-1.83 (m 2H),
1.57-1.62 (m 2H), 0.77 (t, J= 7.5 Hz, 3H); M5 (M+l) 455. 3.
Exo-N-(3-(6-Ethyl-3-f 3-(2-nitro-i nda n-2-yl)-pro pyII-3 aza- bi cyclof
3.1.d hex-6-yi}- phenyl) nmet hanes u | fonamide 400 MHz 'H NVR (CDCI 3) 6
7.14-7.23 (m 5H), 6.99- 08(m 3H) 387(d J =17.0 15Hz 2H) 3.20
(d, J= 17.0 Hz, 24 . 4 .
2H), 2.13-2.17 (FA ] bl3-metn; : ) . s
140147(&WM 3H); IVB(IVH) 48421 Exo-3- f
6-Ethyl -3-f 3-(2 toh | r LG Y, 101
h ex-6-yl }- benz@%w% ﬂ)ﬂﬁf‘% éd@?iﬁ%}%ﬁ @Bchg 7%1%%1b1|-§, §?nf?s I-y_§
7.53-7.56 (r7epys, 1), 320 1d. 45 64 Ha ). 29?"229§("P %’D (ﬁ%—zﬁﬁﬁy 2, 4,9§§n(m
4H), '6. 18 (llem 1ﬂ7+&2(n5491§3o(7br(§.f 1:5193.3@,%(1@&)4333 17.0 Hz, 2H), 3.20 (d,
17.0 Hz, 95 (,d. = 2. .2 vy : {), 2.43-2.46 (m
2H),, 1213219( 2 -Ethyls- ydroxymeth 78 (m 2H),
1.42-1.48 (Mﬂ@%ﬁﬂmﬁh@mﬁmw (M1) 434.4. 25
EX;) :\'i(g‘lﬁ ! 3n(2 MM"HW@J%)%?%M'(% faet, byhﬁg@m%ﬂ@b@ {3, C%gt hex- 6
7.18-7.29 (@;436(!592“)73@%3?41@ ¢y 28¢s. 34), @99%%{ (e Hzihl) 2915577 (&Bq‘“H) |
_ (AAB g|2_|) 80Hz,2665 (A1 D162 Hz 8H),, 13@;32@(@1 o), 6180-1'8me 214?)),3)557(562 (?H)zg-l)) .74+, 1.=98
m t, J =7.5 H M5 (M+l) 454.4. 30
Exo- 343-f 3- ?%Iizm nbﬂg(gf&l—??%) propyl I -6 ethyl 3 aza- b| cyc‘l of3 IO hex- 6-yl
} benzami de 400 BuepN-(3H63URI3d3x¢I-n 2ayl\-rropyl]-3 ' 1dhexch-vi}-

7:33-7.35 ( i echn%len&&dém 1H, 7. 10 7. 13 (m 4H) 6. 51 (brs 1 H),
0 700,73 (m Esm4°%° i «;mgﬂgw%a&ﬁmfzﬁ Vi BB sesBrigeo S5y o T 49

PCT/ 11302/ 03&68H), 820 (d, J= 17.0 Hz, 2H), 2.93-2.96 (m, 5H), 2.72-2.74 (m, 2H), 2.43-2.46 (m, 2H),

Ex03f3r3( Y £kl o | Lgf3 1
AN _éezr?mgﬁﬂh (Wi‘s iﬁ) PfrPPVét %?1%1&@?%? ool 93 T
IH), 7.36- 7@8‘*2{&{*) M M+7) 9.4 _
Exo0-3-{6-EthyI-3- [3-(2-n|tro-1ndan-2-vll-propvl]—3-aza-blcvclo{s 1.0Jhex-6- l -
' benzamide ‘ : ,
20 400 MHz "H NMR (CDCls) 5 7.70-7.72 (m 1H)'7 53-7.56 '(m 1H), 7.32-7.39 (m, 1H),

| 7.28-7.31 (m 1H), 7.14-7.23 (m, 4H), 6. 13(brs 1H) 5.93 (brs 1H).387 (d,J= 170Hz 2H),
3.20 {d, J = 170 Hz, 2H) 295 (d J =95 Hz 2H) 272—2 74 {m, 2H) 2.43-2.46 (m 2H},
213-219(m 2H) 1.89(q,J = 75Hz 2Hj), 174 1 78(m 2H), 142 1.48 (m, 2H), 0.73 (t,J-
_ 7. 5 Hz, 3H); MS (M+1)4344
| 25 o Exo-N- (3-{3-[3-(2-Am|no-mdan-2-vl}-propyl]-6-ethyl-3-aza-b|cvclor3 1. O}hex—s-
vl}-phenvl)-methanesulfonamnde g :
| 400 MHz H NMR (CD;0D) & 7.18-7.29 (m 6H), 7 05 7.10 (m, 2H), 3. 59-3 61 (m,
2-H)' 3.22 (ABq, AAB=42. 8 Hz, J =17.0 Hz, 4H) 2.93-3. 08 {m, TH) 2. 15,(s 2H), 1 .94-1.98
-{m, 2H) 1.76-1.81 (m 4H), 0.83 (t, J = 7.5 Hz, 3H); MS (M+1)4544 ‘ '
30 , Exo-3-{3-l'3-(2-Ammo-mdan-z-vl}-propyl]-B-ethvl 3-aza-b|cvclo[31 O'lhex-ﬁ-yl}-
benzamlde B o
_ - 400 MHz 1H NMR (CDCI3) 57. 69 (s 1H), 7. 54-7 56 (m, 1H) 7 33-7 35 (m 1H), 7. 23-
7.28 (m, 1H), 7. 10-7.13 (m 4H) 6.51 (brs, 1H), 6.28 (brs 1H), 2 79-2. 99 (m 10H), 2.47 (brs,
| '2H) 1 .56-1.85 (m BH) 0 70-0 .73 (m 3H); MS (M+‘I)4044




7.32 (m 1 Hy, 7.10-7.15 (m 4H), 6.25 (brs, 1 H), 5.97 (s, 21 Agfil 26065
(brs, , 3.30 (d, J =16.0 5 Hz, 2H), 2.95 (d, J = 16.0 Hz, 2H),
2. 86- 2. Qévé m?f}_lég 2.46.2.50 (m 2H) 1.94-1.98 (m 2H) 1.88 (s, 3H),
1.83-1.8 ﬂ} 42 1.44-1.49 (m 2H), 0.74 (t, J =7.5 HzPCMOZIWS(I\/H)
446. 4. Exo-N-(243-f6-Ethyl -6-(3-net hanesul fonvi ani no- phenyl ) - 3 aza-
bi cyclof3 1. 01hex- 3-yl | -propel }-indan-2-vl)-acetanm de 400 M 'H NWVR g
(CDCI3) 6 7.07-7.19 (m 7H), 6.98-7.00 (m#24 H), 6.04 (s, 1 H), 3.30 10
(d, J =16.2 Hz, 2H), 3.00-3.05 (m 2H), 2.83-2.94 (m 7H), 2.53-2.57 (m
2H), 1.91-1.97 (m 2H), 1.89 (s, 3H), 1.74-1.86 (m 4H), 1.52-1.54 (m ~
, 0.75 (t, J = 7. 5 Hz, 3H) M5 (I\/Hrl) 496. 4. Exo Et hanesul fonic acid:
3- (6 et hyl - 3- f 3- il S1hd-cetyla qrgtan =24y -bzat:l\ﬁctmbo[310]hex-s-
3.1.4 hEX-fM}\-ﬂe?zﬂﬂﬁBW am de 15 400 MHz - 1H-: NI\/R (CDCI 3) S 7.15-7.19 (m
H),707708 , . 3.06 (q, J =
.5 Hz, gﬁ’%'@% ’t‘r‘}‘lMFiifBDC‘si 5%’519 1((ErH?HJ 745416561( "§)=27H§‘6“7 28 g, 1H)., 7331)~( m
2H), 1. 78 17252((rmH)2H)10-73151:ﬁ 41, 6.35 . 15|)r5297@H)H) Qsé&v& 16513(

1.29-1. 4 E)EANPLE% 20
General groced%hr_pztggﬂg—qeorézazﬂ ?3@58 %'Bb?‘wl\%ﬁé’?‘% {mg g‘?‘hﬂ@é 1 o). 7o a
stirring sol'@8ilbRHyfl 3&'1%%%1dﬁ-1f43r(mu2ia) QR4 I 5 7i5Hz BHEMSI(MED).446)) at

room t enper at ur ExBms(2gs - MiihaAdGuBniiambbHEn1) 8t he™ appr opri at e
reagent of orrru X ) o2 - ). Ihe resu oe re is heated to
80 C for 1- - & ik _.rrperature "The mixture is

conc]ent r aE)ed undeeo Muduwmm(oemmse oandrst(ne mgsrdat?r s, 1l AT, Rhesspl. was
t t am nes i1 n
Egr I90I Ge/oqlo yryet{ J&{thgﬁ% %oﬂﬂrﬁw Eﬂﬂyéd% %81‘ éég‘ﬁﬁzei'f‘hé%aﬁgt/é % {@Bcedur e

of Exanple & 1@?&%%@%1%@@ phBDHEH dme2idk A7 =aTib iz, B); MSr(MHIR

(XVI'11) and4gdde appropriate reagent of formula (XXI'). 30 Furthernore,

phar maceut i cal | YeRSE btleseﬂa.l ts if ' _g _ds | | st ed bellow can be

‘prepared as. fol | ows.—T0 s s s 4 r 2raZag |
fornul a (X)@El@&ﬁ@rﬂl!ﬁ!zﬁ:ﬁta‘mxﬂm@bed above in Exarrple 8 1 0 equrv )

a suitafg e sol ve t thanol
(1t1)- oirJEl é@ano@ﬁ%mﬁ@m@lﬁjg%rﬁ?wyhggﬁ mgemﬁ%gﬁlg gél#ﬁ%

aci d,~ such %¥-RPR fPcI G QP (A ‘tBﬁt’IBn%’é)u? P&R98 (it 2- ﬁ‘b(dtdﬁsmﬁﬂ'tznmd) aﬁt—d or

35 benzene dazﬁﬂ (margH), Bzs-tsd fn @tﬁgun’Xq, yne pﬂit-lszpﬁﬂj I1Qt?>-1d62h€m rg?gwt:i égﬁpgz %Xt ure
was stirredgdto fo @mij%erﬁbtmgwp{)ﬁggéto ours, during whichti a
on

preci pi tate torne ratr ‘olid and drying under reduced '
pressure afforded the desired salts. EXAMPEEB| 2006 o

‘ 20 o | General procedure for the preparatlon of comp_unds of formula (XXII_[ _
' _ a To a strrrrng solutlon of a compound of fonnula (XVIII) in ethanol (0.1 M) at room |
] ' temperature was added tnethyl amine (3 equrv) and the approprrate reagent of formula (XXI) .
' (1 2 equrv) The resuttmg m:xture is heated to 80 °C for 1-5 ‘hours and then cooled to room
temperature The mlxture is concentrated under reduced pressure and the resultrng crude

25 - material was purlf‘ ed by ﬂash chromatography to yreld the desrred tertrary amines in 50-90 %
' yleld A : '

: The followrng compounds were made usrng the above procedure of Example 8
o startrng with the approprlate startlng amrne of formula (XVIlt) and the appropnate reagent of -
o fonnula (XXI) o ' o
30 N Furthermore, phannaceut:cally acetable satts of the compounds hsted be!ow can be :, :
T prepared as foliows. To a stlmng solutron of compounds ‘of the general formu!a (XXIII)
(prepared as descnbed above in Example 8 1.0 equuv) in a suitable solvent such as methyt ,
ethyl’ ketone methylene chlorrde/methanol (1’1) or methanol (0.1-M)-at room temperature was
o " added the approprlate ac:d such as crtrrc acrd p-to!uenesulfonlc acid, methansulfomc acid or . '.
'35 benzene sulfonic acid (1 0 equiv) in one portion. -The resulting mfxture was stlrred at room i
temperature for up fo 1 8 hours, during which’ time a precrprtate formed. Ftttrat:on of the solid
- and drying under reduced pressure afforded the desrred saits.




WO 03/ 035622 PCT/ 1802/ 03668 -43 Exo-3-f 6-Et hyI -3-(2-hyd r &ty 2008

n-2-vl nethvl ) -3-aza-bicyclof3.1. A hex-6-yll-5- fluoro-benzam de 400 MHz 'H

NMR (CDCI3) 5 7.52-7.53 (m 1H), 729723(m1H) 711723(m5H)

6. 18- 6. ZSVQﬂq/ﬂ:Bﬁﬂz 3.22-3.2 (m 2H), -3.06-3.11 (m 2H), 2783208k M 4H),

- 2.83 (s, 2H), 1.86-1.95 (m 4H), 0.82-0.83 (m 3H. 5

~ Ex0-N43-f6- Ethyl-3-(2- hydroxV4ndan 2-yl rret hvl) - 3-aza- bi cycl of 3. 1. A hex- 6- yl

1 phenyl }- et hanesu | fo namide 400 MHz ' Ha®plVR (CDCI 3) 6-7.10-7.25 (m . 7H),

6.99-7.05 (m 1 H, 3.19-3.22 (m 2H), 3.06-3.09 (m 2H), 2.96-2.98 (m

7H), 2.81 (s, 2H), .1.83-1.90 (m 4H), 0.830 (t, J=7.4, 3H)‘; NIS(m*rl)

427.1. 10 : ' | ’
-iRaaH

Exo- N43- f 6- Et hy| - Brd-Bye iy PaiL:Hy
11 - phenvi } - et hanesu_. e at e
Exo- 3+ 6- Ei Hiorgbenzamide o 440 itk . %%%5) BRSO AR i 6.y 11
" benzani de 7007.384m; SH)NVR-§.2DEO0RH), amm@szﬂﬂ,ﬂ)oﬁ-amqa-z—n)amsmoomz;H) ,
741744( ; 7 7712-7.14 (m 2H), 7.0-7.09 (m
3 18- 3%%4@11*9!%3%?83%'5 4{@%@6 #}#}3'3’ 98- 3. oo (m 21, 2.86-2.89 (m
2H) 2. 7§(s 2 H)ExorlNg hgl-3-@rhyolpg 2 : bicyclg|37c0ih }-7. 4,
henyi}-methanesuIfonam:de

3H) . o =
S e o ey & B BB B

(3- f 6- et hyl -DeRodmlr Y2 688 (2 THINEBHYS, PH), 3-83712000m Y, @ 6303, 1=T0H, 3H);

hex-6-vl |l -p e 400 1H NVR (CDCI'3)' 8 7.10-7.27 (m 6H),
7.00-7.07 W@m)@gssm(m 2H) L3,18.3.93 (m_ 4H)
- 3.01-3. Oo(m 2H) Exo-M-43-f6-Ethviap2-hydsox bigycle[3ddlnex-6-ylly

0.82.0.89- (@hefﬂ-meuﬁngamﬂoba-ﬁm rﬁesgla?esmp 210-230 °c
Exo-N43-r 6- Et hyl ‘:3 (32 ’q, < 2= VI tht %3

tl 5-fl uoro-phe S ; Fram i ‘ DCFST—8 .
(m 2H), 72&?@192(m2|—|) 6.83-6.84 (m 1H), 673680(m2H) 3.19-3. 21
(m 2H), 3.05-3. %o(mz AR08y 9%7@3%&1’)&;7%33%5((& 18}07.41% 40 (m, 14190 (M
4H), 0.84 (t, J=7 g‘FD % %%l é%
Exo- | - MiPhy I3 1H4h Q}hz" J‘E U oAt 79 (P32l 3dBAgP ('EL%"Q #0220 2an- 2
vl methvl ) - 3 mee—an(myat-m 21682189, Pld) 233 {8, PH)p oA 19D (ardHiet 8008, 2H) R
(CDCl 3) 674615:;('_?,3!_% 7.26 (s, lH) 7.05-7.23 (m 7H), 6.95, 6.97 -(ni,
15 3 )

1 3.59 17 m2 301306m 2. 96 2
: 1!_073_ 1.82 (m 4HEXCE-BFIhvi3-(2:y ﬂ_-m: FViARe (zarblca):lori’r‘l Dlhex(-ﬁ-vll-

benzamide cutrate m.p. 120-124 °C. ,
20 : Exo-2-Methoxv-ethanesu!fomc acld {3-{6-ethyI-3-(2-hvdroxy-lndan-2-ylmethv[)-..._ '
~ 3-aza-bicyclo[3.1.0lhex-6-yl-phenyll-amide S
: 400 MHz H NMR (CDC|3) 5§ 7.10-7.27 {m, GH) 7. 00-7 07 (m "2H), 3. 75-3 73 (m, ZH) ‘
- 334 (s 3H) 3. 18-3 23 {m, 4H), 3.01-3.0 (m, 2H) 2.93-2.97 {m, 4H) 2 800 (S, 2H) 1. 80—1 89- 7
_ ~ {m, 4H), 0.82-0.89 (m, 3H); MS (m+1) 471.2. _
25 - . Exo-NA{3-6-Ethyi- 3-(2-h¥droxg-|ndan 2-vlmethvl)-3-aza-__§y_:_yglo[3 1. 0|hex-6-!l ]- .
5-f|uoro-phenyl}-methanesulfonamude - : :
| 400 MHz 'H NMR {CDCl) 5 7. 19:7.20 (m, 2H), 7. 11-7 18 (rn, 2H), 6.83-6. 84 (m, 1H),
6.73-6.80 (m, 2H), 3.19-3.21 (m, 2H), 3.05-3.15 (m, 2H), 2.94-3.02 (m &H), 281 s, 2H), 1.79-
L 190(m, ), 0.84 (t, J=7.4, 3H); MS (m+1) 445.3. '
30 - Exo-1-Methyl-1H-imidazole-4-sulfonic _ acnd {3-[6-'ethyl-3-(2-hx'droxg-indan-24‘
| , xlmethyl)-?a-aza-b:cvalor3 1.0]hex-6-yll-phenyl}-amide o
400 MHz "H NMR (CDClz) 5 7.45 (s, 1H); 7.26 (s, 1H), 7.05-7.23 (m, 7H), 6.95, 6.97
(mi, 1H), 3.59 (s, 3H), 3.15-3.17 (m, 24, 3.01:3.06 (1, 2H), 2.96 (s, 2H), 17382 (m, 4H), -
067072 (m, 3H); MS (m+1)4931 | -




21 April 2006 WO 03/035622 -44 2-ol PCTI|IB02/ 03668 Exo-2-f 1AM (3- hvd
r oxv- phenyl ) -3-aza-bi cyclof 3.1.01 hex-3-vimethyll-i ndan 400 WMHz 'H NMR
(cbCl3) 5 707-7.21 (m 5H), 6.76-6.80 (m 1H), 7.1-7.2 (m 1H), 6.61-6.64
(m 1H), W aRe3621. (m 5H), 3.03-3.10 (m 4H), 2.86 (s, Relurik/odéssl. 86 (m
4H), 5.0.853 (m 3H); M5 (m+l) 496.3.

(+/ -) - Exo- N43-r 6- Et hyl - 3- (2- hvdr oxv- 1, 2: 3; 4- tetra

hydr o- napht hal en-2-vl met hvl ) -3- aza-b . ,

i cycl of 3. 1. A hex-6-yl | - phenyl } - met hanesulfonam de 400 MHz' H NMR (CDCI 3) 5
7.20-7.24 (m 2H), 6.96-7.09 (m 6H), 3.13-3.18 (m 3H), 2.99-3.06 (m
1H), 2.97 (s, 3H, 2.68-2.78 (m 5H), 1.82-1.94 (m 5H) 1.69-1.73 (m 2H),
0.82 10 (t, J = - ! . . .

(+/-)- Exo- 2- it ez el
t et.r ahvdr o- n?eﬁht hal en- 2- vl met hvl ) - 3- aza- bi cyclof3 1. O hex: 6- yII-phenyI} am

de 400 MHz ' H NMgg G\@EOWNME (énﬁg) g 787, (zm(mglsbi)s 6%@3@(&%4)@ 1- 3'2')8(m 31%2

3 2.98.3.21

6',:31 0 83 (ts 61 é}'e;r_\,;) §.12~ g1 Ay 5HM§ 0@'@1@ (na,gcg-t)gz 86 (s, n3H) 78186 (m, 4H), (m
(+/-) - Ex&- | -0MiSB gy 3H)HAE (e 206.8- 4-sul fonic acid .

(3-16-ethyl-3-(2, -ty CH )ﬂ/ -6%( I@ 2th |ro " 304-pe' ro- aht en-2-l eth) 3= '
pht hal en- 2- yl net hv y X - VHz

'H NMR ( CDClaza-bicyglol84.01k r.n« enylamethane u pna d 2-7.12 (m 7|_|) 6.94- 6. 96
(m 1 H, -3.60 (&OOM'HW 13856@0 722 (m, QHY%E% ﬁfa@brﬁ;ﬁ'ﬂ)ws&aﬁﬁs &l s

(ZT} )15?(7) %2?9%3&6”9'“, '1_%) 287 ge,\.,a%g\gs% 78 (m, 5H)71 3014 94 {m, 5H), (169 1.73 (m, 2H), 0.82
2,3,4-ta0r aI(tvd#@Jérl—tzpmﬂ)hMBQMﬁMmet hvl ) -3- aza b| cycl of
3lo|hex6y||-_ eI 4 ( CRed S2chik 3-7.56
(m 1H, 7.39.7.4 2ot “M'h SNG , 3§ ngurbly; ,% 13
(brS, H) LETRA) YANE .«l plen-2+ bg__j JAZH ‘___ll yilaphenyB-amide 2H)

2.61-2.69 (m 2H) 4d0 filiz 11 AR laﬁwﬂsﬂzaj(m(sm) é-‘f&%fﬁ(kﬁ oHp ks éV@H Migh)

bi cy el of 3. 1581 (B0 477 zﬁﬁin#b Sk O LB b M‘%%m 3)
57. 25- 7182 gr) MSHM+7)4B837. 19 (m 5H), 3.21-3.24(m 2H) ©3.00-3.08 (m 2H),
2.99 (s, 3H), 2 Ego-smﬂét I-1ﬁt'pmda%o|§14 élﬁﬁoni?:l'gcid 34 I-3:42-ydfoxy-1 88,425 -
1.81 30 .1.84 . ‘ . ‘
(+) - Exo- N- ( Ei@hydramabhthals $-az h-phenyl}-amlde
3, 4-t et rahvdt o- nammmhal’lemmodum bwl4)4 @, 1H); 7.25 (s, 1H), 7.02-742 (m, 7H), 6.94-6.96
aza-bi cvel of 3.1, O fex-0n v da PREAY k5, ’Ee}z%e(s 3‘-1?'%?&5 2H) 1.67-1.86 (m, 8H),
20 069 (t J=7.5,3H); MS (M+1) 507.3.
(+H}-Exo-3-[6-Ethyi-3-(2-hydroxy-1,2,3 4—tetrahvdro-ngp_m_len-z-vlmethvl)-&
aza-bicyclo[3.1 O]hex-s-vll-benzamlde - ‘ :
400 MHz 'H NMR (CDCis_) §7.73 (s, 1_H),' 7.53-7.56 (m, 1H), 7.39-7.41 {m, 1H), 7.29-
7.33 (m, 1H), 7.02-7.09 (m, 4H), 6.13 (brs, 1H), 5.89 (brs, 1H)‘2’98?3 22 (m, 6H), 2.73-2.83
| 1257 {m, 2H), 2:61-2.69 (m, 2H), 1.81-1.91 (m 6H), 0.81 (t, J = 7.5 HZ, 3H); MS (M+1)391 3.
" Exo-N-A{3-C ano-5-} S-eth 1-3-{2- hvdroxv-lndan-2-v!rnethvl)-3-aza- '
blcvclor31 0]hex-s-vl}-phenyl}-methanesulfonamlde S
- 400 MHz 'H NMR (CDCI3) §7.25-7.32 {m, 3H), 7. 11-7 19'(m, 5H), 3 21-3. 24 (m, 2H),
. 3.00-3.08 (m, 2H), 299(5 3H), 292-297(m 4H), 2.81 (s, 2H) 189 (q,J 7.5 Hz, 2H) 181-
30 1.84 (m, 2H}, 0.82 {t, J=7.5Hz, 3H); MS (M+1)452 3. ' : : '
{+)-Exo-N-{3-[6-Ethyl-3- (2-hydroxy-1 2 3 4-tetrahydro-na hthalen-z- Imethyl -3=
- aza-blcvclo{S 1 O'Ihex-B-vI]-phenvl}-methanesuIfonamtde - :
MS (M+1)441.3; [o] +3.91° (¢ 1.04, MeOH). ‘
o _(_:)ﬂco-N—{ZS-[ﬁ-Ethyl-S (2-hydroxv—1 2.3 4-tetrahvdro-naphthalen-2-¥lmeth3d)-3-
'35  aza-bicyclof3.1 O]hex-ﬁ-ylj-pheny_}-methanesulfonam|de
| MS (M+1) 441.3; [a]p —5.04° (¢ 1.07, MeOH).




M5 (Mrl) 441.3; [a]D+3.9.1 (c 1.04, McOH). 21 April 2006
(-)-Exo-N-(3-f6-Ethyl-3-(2-hvdroxv-1 2 3

4-tetrahvdro- napht hal en=2-yl net hyi | -3- 35

aza- bi cvg,ldj‘fz,;ﬁ, 429 hex-6-yl | - phenyl ) - met hanesul f onani de MpdriNkddosédsl- 3; [a] D
-5.04 (c 1.07, McOH). 21 April 2006 V\003/035622 PCT/ 1 BO2/ 03668 -45_
(+/-)-Exo- N-(346 Et hyl - 3-f 2- hyd o
roxy 3-(2-hvdroxv-indan-2-vl)-propyl | -3- aég b |cyclo r3.1.d h o
ex-6-vl }- phenyl) m et ha nesu ffonam de 400" MHz 1H NMR (CDCI3) 5 7.08-7.22
(m 6H, 01703(m2H) 4.08-4.13 (m 1H), 3.23-3.27 (m 1H)), -
3063'10('m5H) 2.96-2.98 (m 2H), 2.94 (s, 3H), 2.66-2.69 (m 1H), 5

2.95-2.59 (m 1 'Z'lf-) Exo, ﬁ (31-{681?th§|r9 12q||§pdl‘ox93 3. h%mxvlmda 23t Fopyid-azalS ('VH)

471. 2.

e- 3- aza- bi cycl of 3. 1. O hex- 6-yi

| - b d 40 e e - - .
o 3”22”17 26 0 'Mb':f\n HNWR&@E&?@?&?@E EHg%GmosJ(m"BH) ZOM’Ig%ﬁZ‘%—()g‘ 2%

(m 2H), 3. f23(3g%7 m8D23063.1914m, ng92961%39 (i 2H)n3-9% (9 3£'k 28@'2%? m )6, 2

ng) 250822(§555(559(&H)1H)317951—819(9966m79tﬂ)J 158 m)ﬁas(mnzri)z 1 21-1. 29,(m
t . ' |

Exo- N43-f 3- (2- Hv ( o5

| | - phenyl } bavzamides ulfona mde 400 M—Iz 1H NI\/R (CDCI3) 8 7 00- 7. 24 (m

| gH%;g ?3192% 22 (oo dhz ‘l—ﬁN% Dlénfmn%h’)?g (m]-‘L:?HET%&?(@i grf“"l)ﬂ 72449ﬁ4é§n 3H)
Shs B (M. 1@9-7236@3% B Bt 4 22 a4t Ybz e B2 B0
{3-1 3- (28 hvdioaxm; PRI 218926y FEBRYH) 28), RISy, m)awwm(mm)m:& L8, 2H),

o2 B Mg s L 5

, 302307(m 2H) ,
2. 98 (S = OfNAf 3-13+{ droxyrindagn.2-yin i) b 2 pvclol3.1. i
J=17.5 Hz Bbﬂvn}m&h(ah@sh)foﬁ&ﬁma Exo- N—{3 £3-(2-H Wd

éf’f.prQﬂi‘F}znél héh‘ngfgrﬂﬁﬁ?g‘%&%é Wﬁfmﬁ)@c%%@é Gsﬂ% %‘% %“bﬁ"(zr‘ﬂ) 8H) ,
'3.13-3. 20 ( 984$)AH).2.T3s231902.680(s, 2H), 1.795 .83 (854K)s 1.19H426 (@.ram,aaa_e,(w 51 H),

1.89 (s, 2H)—|z,:9-|)8|ﬂsQ191+1)‘114127 1 Hz, 6H); Ms (M+l) 441.2. .
Exo-.2- Met haxv- ethanesulfonl c aC| d. f3 f3 2- hvdroxv4ndan 2|v|

propel -3-aza-b | &€ hanesylfonic agid {3 droxy-indan-2rylmethy]) QIPEORYEDC) 3)
8 7.03- 7. 21&%9&@&@;@:&@@; 2H) 339 (S 3H),

B 400 MHz "H NMR (CDCls) 5 7.00-7.22 (m 8H), 3 80 (t J= 5 4 Hz, 2H) 3.38 (s, 3H)

20 | 3. '19 3.22 (m, 4H), 3.02-3.07 (m, 2H), 2.98 (s, 4H), 2 81 (s, 2H) 1 80~1 84 (s, 4H) 1 2141.27
_(m,2H)082(tJ 7.5 Hz, 3H); MS(M+1)4853 ' o

| ' Exo-N-{3-3- (2 Hvdroxv-lndan-2-ylmethvi)—&‘-lsopropv!-3-aza-b|cvclol3 1.0}hex-6-

'- 'yll-phenvl}-methanesulfonamlde
_ ' 400 MHz 'H NMR (CDCl3) 8 7. 01-7 22 (m, 8H) 3.13- 3 20 (m, 4H), 2932, .99 (m, 7H),
25 "285 (s, 2H) 214-218(m 1H), 189(s 2H) 084(d J=T7.1 Hz 6H); MS(M+1)441 2.
o - Exo-2 Methoxv-ethanesulfonlc amd {3-[3-(2 hydroxy-lndan-z-vlmethyl}-ﬁ-

rsoprggvl-3-aza-bncvclo{3 1. 0]hex-G-vﬂ-nhenvl}-amnde , ,
| 400 MHz 'H NMR (CDCl5) 8 7.03-7.21 (m 8H), 3. eo (t J=54 Hz 2H) 3 39 (s 3H),
B 313—338(m 6H), 2.99 (s, 4H) zas(s 2H), 208—2‘!8(m 1H} 190 (s, 2H), 084(d J=66
300 Hz 6H); MS (M+1)4853. - . o
Exo-Ethanesu!fomc acid {3- |6-ethgl-3-(2-h¥droxy-mdan-z-vlmethvl)-?»-aza-
o 'b.cyclora 1.0jhex-6-yll-phenyl}-amide -
b 400 MHz 1H NMR (CDCI5) 87.04-7. 28 {m, 8H), 4.16-4.21 (m 2H) 3. 54 (s, 2H). 3.02-
o _320 (m, 8H) 266 (s, 3H), 232(m 2H) 179 (q.J 75Hz.2H) 1 26(t J=7.58Hz, 3H) 0.85
' 3_5"_._.'(t J=75, 3H) MS (M+1) 4416, 5




3.13-3.38 (m 6H), 2.99 (s, 4H), 2.85 (s, 2H), 2.08-2.18 (m2!1AP2006 90 (s,
2H), 0.84 (d, J = 6.6 30 Hz, 6H); M5 (Mtl) 485.3. Exo-Ethanesulfonic acid
{3-16- et'r{,ﬂ)b -%ﬁaﬂvdroxv i ndan- 2- vi met hvD- 3-aza- bi cycl of 3. |

Al hex- 6- & %Pn }-amide 400 Miz |N NVR (CDCI3) 8-7. 04- 7PSBIBIR/036¢Y,
4.16-4.21 (m 2H), 154 (s, 2H), 3.02- 3.20 (m 8H), 2.66 (s, 3H), 2.32 (m
2H), 1.79 (q, J = 7.5 Hz, 2H), 1.26 (t,. J- = 7.5 Hz, 3H), 0.85 35 (t, J =
7.5/3H); M5 (M+l) 441.6. 21 April 2006 V\B4833/-035622 -46 PCT/ | B02/ 03668
EXAWMPLE 9 Alternative general procedure for the preparation of conpounds of
formula (XXII1) To a stirring solution of 1.0 equivalent of a conmpound of
fornula (XVII1) in anhydrous THE (0.1:M at roomtenperature, was added
Et 3N (5.0 equiv.) or pyridine (5 0 e@NAMBLEMd an 5 appropriately

substituted aciircdiive GhitfalpfobdGfbtoNthb 'ataﬁfomf%o M)s f%ﬁma hijy | Ng_up
to 24 hours, € reactl

NaHCO3
and diluted with T%ftlﬁrﬁgéﬂ@t'%ﬁfgrq ?P@'Val?’ﬁé’}lﬁ &%P%“’\M g’r@lé'ﬁém{‘b'ﬂ anfiygious
aqueous | ay ETHF (0eisM)est tabacteaplerai tehwasaidby E6M ¢5.0 khaiv.) cepyeitide t&mewﬂhnﬂ%ﬂr '
or gani ¢ I5ay e{haarowﬁétf‘i%gﬁﬂsﬁlgte@ég’ﬁ cﬁlgnéled(.?%uesquk/g%%on%ﬂg (Xﬁﬁf' Oﬁr?tgrr s%“r?‘% ugatPezcz)l n 10

resulting cr ur'i
To a stirri gusothgtTeamionwas qgerded @alt@w@ddﬁoﬂtﬁéaﬂmtﬁé N@H@&lﬁeg dil¥ed evithn  THE

(0.2M at  rh&pdneanRriad. unoewe,er@d/éedsépbramdu ﬁh@'aHtE@oﬂe' %J&Nfabd&tré&e@ with
‘equi v.). The re ours and

| t
o o R B A otV el Tt e s AR M doy
t he sl ow additdeomated. Toe Testiting srude matefial mewoamemeom witheut plitiicatisres ul t i ng
slurry wgs sti rr%?&turrﬁ@@@hﬁo‘ﬁ@?haéq%ﬁeiﬁf thH ufﬂa ﬂr@paﬂ@d‘élﬁ:{y }L‘ﬁ-lF gi débﬁ)réi was

difuted 15 with THE ['tered throu
 washed sever2i™ {STRESIR MRS ad@dl"fh"mewwmﬂ% K‘h? leewv )-TihBe regkm Mivdure
sol uti on wasvas basted to 2t Wdfot ap i zehohr@ ahdiemBbsied &) robaemparstufeur e egction

flash chro ff rdt SII’ ter r
(XXIIL) i nwfggégw dh% d‘Pﬁ (P\V g%r’rﬂo'ﬂ'r’f&' 9\%‘?%%3@ H(ﬁ)él Cfr‘?gt {THJB ©above
procedur e ofresEiiagrpluey gas Sti!'@dﬂ qor ﬁgpwature fohep dppip opursatTeesrtLHvMaagiﬂam ne of
| 12%( Im\J/I) a 1& lew.:h IHEREd nteeeoecman@p% beﬁ.«fie;fa@ca.o t{]s Jla@wagle;taae%%vérau%efsqr.w q5

ur r eutica cetabl-e salts.of . the co
TSt eh” bel oW EGRREH PRk cibeudes e syt s Soheateien g veld Gidegrbigsal e
conpounds ofwas hwmgehaeﬁtah clﬁromalugrapmy)(b(bifory thepiesipar tediagandes af foreala e)bow)Gn in

Exanple 9, 140(30 ?&% orl n a suitable sol vent such as nethyl 25 et hyl

ket one, met hyl en i de/ met hanol (1:1) or:.nethanol (0.1 M at room
tenperature was The following compounds were made using the above procedure of Example 9,

20 startmg with the appropnate starting amine of formu!a (XVIH) and the appropnate acid
chloride reagent of formula XXV, : -

Furthermore pharmaceutlcally acetable salts of the compounds I!sted below can be:

_prepared as follows To. a stirring soiutlon of compounds of the genera{ formula (XXIII)T

| . M_(prepared as descnbed above in Example 9, 1 0 equlv) ina suutable solvent such as methyi

'2"‘5,: - ethyl ketone methylene ch!ondelmethanol (1: ‘I) or methanol (0 1 M) at room temperature was

" added the appropnate acld such as c:trlc acid, p-toluenesu!fomc acrd methansulfomc acld or

o "benzene sulfonic acid (1 0 equnv) in one porhon The resultmg rmxture was stlrred at room
-temperature forup to 18 hours durlng which tlme a prectpltate formed Flitratlon of the solid. '

' and drylng under reduced pressure afforded the desired saits

- 30 - o ' Exo-Z-Methoxv-ethanesulfomc acud [3-(6-ethvl-3-mda -2-y|methyl-3-aza—

‘ blcvclo{3 1.0]hex-6-yl)-phenyll-amide
- * 400 MHz "H NMR (CIIClg) § 7.11-7 22 (m; TH) 7. o1-7 10 (m 1H), 3. 79-3 82 (m, 2H),
3.39 (s, 3H), 3.19-3.22 (m, 2H), 2.99-3.05 (m; 4H); 250-2 79 (m TH) 197-2 02{m, 2H, 1.75
, . '(m 2H), 0.840 (t, J=7.4, 3H); MS (m+1) 455.1 : '
- Exo-3-(6-Ethy!-3-rndan-2-vlmethvl-3-aza-b|cvclo[31 Olhex-s-vﬂ benzamlde :
400 MHz 'H NMR (CD;OD) 87.77-7.78 (m, 1H), 7.63-7.66 (m, 1H), 7.42-7.45 (m, 1H),
~ 7.32-7.35 (m, 1H), 7.11-7.13 (m, 2H), 7.037.06 (m, 2H), 2.97-3.08 (m, 4H), 2.84-2.87 (m,




~added the appropriate acid, such as citric acid, p-toluenesd!fHf20%ki d,
nmet hansul fonic acid or benzene sulfonic acid (1.0 equiv) in one portion.
The resulting m xture was stirred at room _tenperature for up to 18 hours,
during whiccda/ebser® a precipitate formed. Filtration of thecguBbziessend drying
under r-educed pressure afforded the desired salts. 30

Exo- 2- Met hoxv- et hanesul foni ¢ acid f3-(6-ethyl -3-indan-2=vl met hyl - 3-aza

bi cycl ors. 1. Olhex- 6- vahenV|I-am de 400 Wiz' H NMR (CDCI3) 8 7.11-7.22 (m
7H, 7.61-7.10 (m 1H), 3.79-3.82 (m 2H), 3.39 (s, 3H, 3.19-3.22 (m 2H,
2.99-3.05 (m 4H),-2.50-2.79 (m 7H), 1.97-2:02= (m 2H, 1.75 (m 2H),
0.840 (t, J=7.4, 3H); M5.(mrl) 455.1 35

e k1 R BB e o b G A QLD b o

(m 1 H)), ?HBM(H:B'SJ%W) 711713(m2H) 703706(m2H)
2.97-3.08 (m 4HExod-Réthii- ﬁ?—ijlﬁhzcﬁéAADWodlc 260 B-(6\Win03/iBinBeR®ethyl-3-aza-
PCT/ 1802/ 03668 - 47 2k . 2.5 ey Srrfd 2H, 2.49-2.50 (m 2H), 2.02-2.07 (m
2H), 1.83-1! : 3H; M5 (m+l) 361.2 :

Ex0- 1- Mehy!| - | H i400 8tzdHNMR $GD4QI 03 -Gc6.diH), 7.55 (s, 1H), 7.03-7.15 (m, 5H), 6.97-6.80

[ 3- (6-ethyl » i

W1 S do’ 5 Gl DVAS2 %ﬁ*‘_nﬁiﬁéﬁ? SRR %""%%Mg ‘“‘e"‘“ﬁﬁi@mé@‘ 7.15
(m 5H), 6. 8HeATRAY (. 2196786 (8. JH. tm Flfm. ANe& 72 ~§r-’1>3 MS () & (m
4H), 2:82-24841.(m . 2H), 252265(m 3H), 247249(m 2H) , 190196
(m 2H), 1701751;3-'- ) Rio M ofidrfat 1

Exo- 346- Et hyl - oA VT =3° X-"6- VI - phenol 10
400 M-z 10H NI\/R ( epeveie ' WiieGEfCIa@ 7(1&7@-{)11 2171) 0‘7073” Lﬁm( ﬁlrl) m-ﬁae(msﬂé) 80

(m 1H), - 6g%2: 6727(%1 (1@:3 éb& 66§ (ﬁonﬁﬁo@m HoH §32 0235 4. 4HY) 28675 (m,

2.87-2.95
2H), 1.75- gﬁ“’iﬁ’#% 2Py st . 7y 175 ("Né“?h@%?') 3373443%)%' Ofi
Exo-3-[ 6- Et By4.2.34( 2-i ndan- 2-vl - et hyl ) - 3-aza- bi cycl of 3. 1. d hex-6-yl | -benzam
ide.15 400 MHz 1R NI : ; b],,mam,aew?? 39
1H), 7.28- 7: |
Ert;]rs,,_ H)115.1) 3. 02490 GDGs) _ ( ul -7’@? ‘(Tfn1Hh|31)23'
2.42-2:48 (maok H)H) 308916 (72 46 6. 2Hbis, 188.70%rs 2, 362&(75(@4%1) 29360 Hz ;
- ggbnpognymg t(rpr, %5—:?p§‘frh A3)2.428ab 5k o2 @ 2@‘5’ 85( 99)61@(&.145
S Hz, 2H), 0.77 (, J = 7.5 Hz, 3H); MS (M+1) 375.2. -




(1) wherein X is H halogen, -O—l, -CN, -Q( C1- C4al kyl ) subs®1 AR t h
fromone to three hal ogen atons, - Cl-A4 alkyl), wherein the C1-C4

al kyl of -Q(Cl-C4 al kyl) is optlonqlgly substituted with fromone to three
hal ogen atons; Qis halogen, -OH -Q(Cl-C4 alkyl), -NH2, -N(Cl-C4
alkyl)(Cl-C4 alkyl), -C(=ONH2, -C(=O NH(Cl1-C4 alkyl), -C(=O(C1-C4

al kyl)(C1-C4 alkyl), or -NHS(=O 2R'; Rl and R2 are, with the carbon to
which they are attached, connected to forma C3-C7 cycloal kyl wherein said
cycloalkyl is optionally fused to a C6-Cl4 aryl wherein said C3-C7

cycl oal kyll. f or feebriygouRrd chRormRfa an each optionally be substituted by from
one to three R12 groups and said ofionally fused aryl can each optionally
i ndependently be substituted with firomone to six R12 groups, wherein the
-R12 groups are selected fromthe Qup consi sting of R13, R18, hal ogen,
-OR 13, -NO2, -CN, -C3-C6 cycl oal "SNR t 3Rt 4, -NR 13C(=0) RA4,

-C(=O NR13R14, -0OC(=O R13, -C(= C(=0) R13, -NR73C(=0) OR14,

NR13C(=0) NR14R15, -NR 135( =0 R14 2Rt 3 apd -Cl-C4 al kyl containing one
or two unsaturated bonds; abh ey, wherein said Cl-C4 al kyl
optionally contains one or two unsat bondiI R4 is -OH -CN, - NQ2,
-OCH3, -OR16, -CH20H, -NH2, -NHR16, A—FNHC(=0) CH3, 21 April 2006
49 -NHC(=O)R16 or -Cl1-C4 al kyl which may opt onal ly contain one or two
unsaturated bonds; R5 and R8 are ef { ett |y Hor nmethyl; R' is
1-C4 al kyl), 4-(1- '

Cl C4 al kyl ene) - NH( C1- C4 al kyl ),

sel ected from Cl-C4 al kyl, -(Cl-C4 g}Kyl®
met hyl i m dazole), -(Cl-C4 al kyl ene)-NH2, -
-(CLl-c4 alkylene)-N(C1-C4 al kyl)(Cl-C4 al %/ -each R13, R14 and R15 is
i ndependent |y sel ected fromthe group con&shi ng of H R 6, Cl1-C4 al kyl,
hal ogen, -OH, -SH, NH2, -NH(Cl-C4 af 7 -N(Cl-C4 al kyl)(C1-C4 al kyl),
-Q(Cl-C4 al kyl), -S(ClC4aIkyI) -CN - , -C(=0 (C1-4 alkyl), -C(=0 OH,
B(=0) O(Cl- C4 alkyl), -NHC(=O)(Cl-QR" al kgl ), -C(=O) NH2, and - C(O) N(Cl-C4
al'kyl) (Cl-C4 al kyl); each R16 and R17 is independently C6-Cl4 aryl wherein
said aryl is optionally substituted V\['fh fromone to three substituents
sel ect ed Wwhargint he group consisting of halogen, -OH -SH, -NH2, -NH(Cl1-C4

al _kyI ) N 'Cl_%s Iql r@fclaae%c-]olﬁcﬁll Wdic@%r%ﬁt%%tﬁéa@ﬁﬁ from one to three
halogen atoms, or —O(C;-C, alkyl), wherein the C,-C, alkyl of ~O(C4-C, alkyl) is
optionally substituted with from one to three halogen latoms;
Q is halogen, -OH, —=O(C4-C, alkyl), -NH,, -N(C4-C, alkyl)(C4-C, alkyl),
~C(=0)NH;, -C(=0)NH(C4-C, alkyl}, -C(=0)(C+-C; alkyl)(C4-C, atkyl), or
—NHS(=0),R"";
_ R' and R? are, with the carbon to which they are attached, connected to form a
-C4-C; cycloalkyl wherein said cycloalkyl is optionally fused to a C¢-Cy4 aryl wherein said
‘ Cs-C; cycloalkyl formed by R' and R? can each optionally be substituted by from one to
O three R groups and said optionally fused aryl can each optionally independently be
' substituted with from one to six R groups, wherein the R groups are selected from the
group consisting of R™, R, halogen, -OR™, -NO,, -CN, -C3-C; cycloalkyl, -NR‘3R“.
-NR®C(=0)R", -C(=O)NR™R", -OC(=0)R", -C(=0)OR", -C(=0)R"™, -NR"*C(=0)OR",
NR™C(=0)NR"R", -NR"*$(=0)R" —5(=0),R" and -C,-C, alkyl containing one or two
unsaturated bonds: '
R%is —C4-C, alkyl, wherein said C,-C, alkyl optionally contains one or two
unsaturated bonds: '
R*is -OH, -CN, -NO,, -OCHs, -OR"®, -CH,OH, -NH,, -NHR'®, -NR"R"",
-NHC(=O)CH;, R




-S(C1-C4 alkyl), -CN, -N®, -C(=0) (Cl-C4 alkyl), -C(=0O OH, Z2tfed)280€1- c4
alkyl), -NHC(=O) (Cl-C4 alkyl), -C(=O NH2,-C(O N(C1-C4 al kyl)(C1-C4 al kyl),
and Cl-C4 alkyl optionally containing one or two unsaturated bonds; and n
i's an integer selected fromthe group,consisting of zero, 1, 2, 3,. 4, and
5, or a pharnmaceutically acceptable salt thereof. 2.. The conpound of
Claim1l wherein said conpound of Formula (1) has the relative
stereochem' stry of a conmpound of Formula (I1) I (CHz)n R4 RL R2 21 April
2006 50 (11 h pharmaceutically acceptable salt thereof. 3. The
compound oN @(-:@}R §0l' vihetehlky!Rdidhsnagoptidnalletdntain ohs opiwopiNsatubdted . E
Vstralght Bg,z,adsn propyl. 4. The conpound of Claim2, wherein R4 is -CN, -NO2,
-OCH3, -CGH20H, _-NH2, or -NHC(=0) CH3. 5. The conpound of O aim 2,
where Qis F, Rompd agkzndepensistiy © aGhathyk NHS( =0) 2 CH2CHS,

EECp
- NHS(=0) 2CH2 r O 25)0—43. 6. The
conmpound of ggmnggelevﬁﬁ%m%ﬂ %::Qé%é&e é\}l—g{(ﬁl‘ 23 gkﬁ)?g onpound of
C: E.I lm) 2, Wﬁﬁwwwa@lﬁ)s mif@qu,lenemlkl)z, LS ON gﬁﬁgﬁwfl(& dg)ld&ﬁ? CJ}QH(@ ICE N
al Ky Y - - al Ky
- (=0 N( c1k‘g1"e§41'<( (“@l“@? qﬁkﬂ% - NHS( =0 2H, or -NHS(=O)2R'. 8. The
conmpound of CI%th@ Rfenad R’ IRIhdapei‘ldéﬁtly géletted fromans Eﬂiﬂpfc@né{iﬁﬂ ngof H, hey are
attached, gar 0 r 0 y t ntyl, or
o ooy R CoEp AR At SR N AIRECRY oY Gt Shon il Seahoy pus.
9h The coﬂﬂ@uﬁﬂawl) GBé(BﬁCZalkymam,l NRL-GHR0)(B2-C. \Wiyh, _tj(heol YoM he=gy@@hi ch
they are @&t enty ro or a
cyci ohex ? éﬂ@ugﬁhc @‘hﬁ@”c?%ﬁ'@ﬁ&ﬁ% ﬁ"gg&yﬁb‘? Cséikdg@ytcfcﬁ"@»yl group is
fused to a beremeh® ?amrgR isvinelepentieaty Os-Cy,.Cdrpneitraih sgfa%n lsoép(§§ﬁg@hcycl ohexyl
group an [ re e tiona substituted wth one or
P Rz gBatcheB 3BT ORI Biek sSBFtuandk heISclehibirain oreup &REeIsdng dli  h ¢ he
, @r bon t daldgieorOH, -SH, -NHy, -NH(C1-C, alkyl), -N(C4-C, alkyl)(C;-C, alkyl), -O(C,-C, alkyl),
-5(C+-C, alkyl), -CN, -NO,, -C(=0)(C+-C, alkyl), -C(=0)OH, -C(=O)O(C1-C4 alkyl),
-NHC(=0}(C+-C, alkyi), -C(=O)NH2,—C(O)N(C1-C4 alkyl)(C,-C, alkyl), and C4-C, alkyl
optionally containing one or two unsaturated bonds; and
n is an integer seléected from the group consisting of zero, 1, 2, 3, 4, and 5;
or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1 wherein said compound of Formula (1) has the
relative stereochemistry of a compound of Formula ({1H
Q




they are attached, are connected to forma cycl obutyl group2!Wher2006a; d
cycl obutyl group is optionally substituted fromR12 selected fromthe
group consisting of F, -CN, or optionally substituted phenyl. 21 April
2006 51 11. The conpound of Caim2 wherel n Xis H halogen or -CN, Qis
hal ogen, -OH, -C(=0) NH2, or- NHS( O)ZR' 'Rl and R2 are, with the carbon to

. which they are attached, connected to forma C4-C6 cycloal kyl, wherein

" said C4-C6 cycloalkyl formed by R and R2 can optionally be substituted by
fromone to three R12 groups, wherein said R12 groups are selected from -~
the group con5|st|ng of Rt3 and R16; RANis -Cl1-C3 alkyl; R4 is -OH -CN,

-NO2, - CH2OH, Q R16; R6, R7, RO and R10 are H
‘R" is select ed fr harnﬁg_c‘g&f'c ﬁ%ﬁgﬁgﬁb&?ﬁlﬂg"%ﬁez’? C4 alkyl, and -(C2-C4
al kyl ene)-O (C1-CA4 al kyI) R13 is OH RI16 |s C6 aryl wherei n said aryl is

optionally sub ti tuﬁ-ﬁgc%éﬂﬂ c%}neI1| 'Q‘?rt“&'&t hr 113 nzéathg Ré, lsgglppsagagr i nt eger

sel ected from he group ¢c

phar maceustraightichamqueptt.abl e sal t thereof 12. The conmpound of Claim?2
sel ected fromthe group consisting of '
Exo- N- (3-{6- Et hyl - 3-[ 3- (1- hydr oxynet hyl - cycl opentyl ) - propyl ] - 3-aza-
bi cycl of 3. 1. 0]41ex 6Tlpé sormbemylof Cratm [2anastdid RBHCRE -NO,, -OH,

EXO 3I {FB Zbg w@;yl_l-cycl opentyl) - propyl] 3-aza-

icyclo !

ExoyN- {3 [ 3- (1 hydroxyrret hyl - cycl opent yl ) - propyl] 6-i sopropyl -3-- aza-
bi lo[3.1.0 h I

Ekﬁy&?ﬁ (3 (6B hy ISR AL BE AT SRS o BRerGF PNz o

bi cycl of 3:-NHEFORGH; Wms@mmzbf-lgwr@o% Ch:@Rgipm de;

i I[E)?iole]( ﬁeﬁlﬁé?L@Y?Hg@l%ﬁﬁ%) ﬁéﬂ@é@hﬁb&lhex |2) pr opy! ] - 3- aza- bi cycl o-

X0- 1- {3-[ 6- (3, 5-di fl uoro-phenyl) - 6-et hyl - 3- aza- bi cycl o[ 3. 1. 0] hex- 3 yl]-pro

/1) - | ohexanol
Eio% 3- %?e? h§ go[ér*lel“mP&FB%f%@‘ RHBSTRIN Xoisdh i 1OR-z&MNi cycl of 3. 1. 0] hex-
6-yl)- .

7. The compound of Claim 2, wherein Q is halogen, -OH,
-O(C4-C, alkyl), -NH,, -NH(C+-C alkyl), -N(C;-C, alkyl)(C-C, alkyl), -C(=O)NH,,
~-C(=0)NH(C;-C, alkyl), -C(=O)N(C4-C, alkyl}(C,-Cy alkyl), -NHS(=0),H, or
—NHS(=0),R"".

| 8. The compound of Claim 2, wherein R' and R?, with the carbon to which
they are attached, are connected to form a cyclopropyl, cycl'obutyl, cyclopentyl, or
cyclohexyl group, each optionally substituted with one or two R groups.

(} 9. The compound of Claim 2, wherein R and R?, with the carbon to which
they are attached, are connected to form a cyclopentyl g_roUp or a cyclohexyi gro'up,
where said_cyclopentyl group or said_cyclohexyl group is fused to a benzene ring,

wherein said cyclopentyl group or said_cyclohexyl group and said bBenzene ring are each
~ optionally substituted with one or two R groups.

10. The compound of Claim 2, wherein R and R?, with the carbon to which
~ they are attached, are connected to form a cyclobutyl group, where said cyclobutyl group
is-optionally substituted from R'? selected from the group consisting of F, -CN, or |
optionally substituted phenyl. |




benzami de; 21 April 2006 52 Exo- 2- met hoxy- et hanesul f oni ¢ ac#H§April 2006
(3-{6-ethyl-3-[3-(1-hydroxy-cycl o- hexyl)-

propyl ] -3-aza-bi cycl o[ 3. 1.  hex-6-yl }-phenyl ) -am de;

Exo- N- (3-{6-et hyl - 3-[ 3- (1- hydr oxy- cyc| ohexyl ) - propyl ]-- 3-aza- bi cycl o-[ 3. 1. 0]

hex- 6- yl)-5-fluoro-phenyl)-nethanesut f onam de;

-~ Exo- 3-{6-et hyl - 3-[ 3- (1- hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl o[ 3. 1. § hex-
6-yl}- 5-fluoro-benzam de; -

Exo- 3-{6-et hyl - 3-[ 3- (1- hydr oxy- cycl ohexyl ) - propyl ] - 3-aza- bi cycl o[ 3. 1. § hex-
6-yl }- phenol;

E>éo- INi (3- %6- e]t ;H_l - ?ﬁh%@é’éf’?‘%’%‘}g%@%'% é’@ﬁéééh? - p.r opyl ] - 3-aza- bi _Cycl o[ 3. 1. 0] hex
- 6- - enyl )-me ) _ '
Exo}/N- ( BP{ 3- {BX(i&Hahﬁlug)ercgm-mhexyl ) - propyl ]-6-ethyl -3-aza-bi cycl o[ 3. 1. 0] hex
-6- yl}-phenyl )., nespl, f o L de:
Exo- %% 3P[ 3- {1- '%%@gﬁn’c9ﬂ 6§é®ﬁﬁz'ﬁ6wsf?®2lﬁ1r1bpyl -3-aza-bicycl o[ 3. 1. O hex
-6-yl }- benzanRYend R? are, with the carbon to which the?/ are attached, connected to form a :
e & (3 €2l Bl G S SNl PN 5 BT SRY Gard sty o1 - O]
© Exo- N- ( 3- §bshittddibyclyemn one YeihedeR igroupsonbibrbintafi R¥lgrdnaZie bhievel @bs 1. 0] hex
-6-yl}- p@%%@%ﬂ%gﬁ%% 3%83?{{3_ e; Exo-2-nmet hoxy-"et hanesul fonic acid -
S (3-{3-[3-(1I - e * propyl ] - 6-
'f)r oéyl ES- aza- bRtiyeCoC3 akyR] hex- 6Pyl }pyp]henyl ) - am de; _ ‘
T bz ok, R S, WA R, PTG o GGGy S 1 O hex-©-
-Exg- N- I( ? { ﬁ [ BRE y'cg?@wm?ﬁk@ggn_t )él ) - propyl ]-6-ethyl -3-aza-bicycl o[ 3. 1. 0] he .
X- 6- - phenylLJ)- e nesul f onam de;
Exo- 3}/{ 3- I[03- ( %c;‘;%?f'@e@?}ﬁ%é’ﬂﬁ giopp 5Pe5istIND-0f CerCa plky s 289 A CiriCa yaliylehg)-@- o] hex- 6
QI }- bengam,dKyExo- 2- met hoxy- et hanesul fonic acid
(3-

{3-[3-(1-cy @O_fﬁ cl opentyl)-propyl]-6-
et hyl - 3-aza- bi'ty8 F'a 1. 0] hex- 6-yl } - phenyl ) - ani de;

Bx0- N- (1. {3- [ €Reid ) arfriiferdisanasisd bamthyiuerality noh 88 16fe! ol 3. 1. ]

hex- 3-yl]-propyl}-cycl ohexyl)-benzam de;
.. Exo- N- ( 3-1P%9e8%,( 1- hydr oxy- cycl ohexyl ) - propyl ] - 6-i sopr opyl - 3- aza-

R bi lo[3.1. G - | DoriTEHe Wal-% .
El(gy(z: ?n[et hox&f’?ﬁgﬁgg%%fsg%??ﬂgg d (??@fﬂﬁs%gmﬁ%g{; gy%’?do%exyl )-propyl]-6

or a pharmaceutically acceptable salt thereof.

12.  The compound of Claim 2 selected from the group consisting of
Ex0-N-(3-{6-Ethyl-3-[3-(1-hydroxymethyl-cyciopentyl)-propyl]-3-aza--
bicyclo[3.1.0lhex-6-yl}-phenyl)-methanesulfonamide;
Exo0-3-{6-Ethyi-3-[3-(1-hydroxymethyl-cyclopentyl)-propyl]-3-aza-
bicyclo[3.1.0Jhex-6-ylk-benzamide: -
' O | - Exo-N-(3-{3-[3-(1-hydroxymethyl-cyclopentyl)-propyl]-6-isopropyl-3-- aza-
- bicyc!o[3.1.0]hex—6-yi}-phenyl)—methaneéuIfonamide; _
Exo-N-(1-{3-{6-Ethyl-6-(3-methanesulfonylamino-phenyl)-3-aza-
bicyclo[3.1.0lhex-3-yl}-propyl}-cyclohexyl)-acetamide;
Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo- [3.1.0}hex-6-
yl}-phenyl)-méthanesuifonamide; |
Exo-1-{3-[6~(3,5-difluoro-phenyl)-6-ethyl-3-aza-bicyclo[3.1.0Jhex-3-yl}-propyl}-
cyclohexanol;

Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-
~ benzamide; '




i sopropyl - 3-aza- bi cycl o[ 3. 1. 0] hex- 6-yl } - phenyl ) - ani de; 21 ABiliApribAHé 53
Exo- N-{3-[ 6-et hyl - 3-(ci s-1- hydr oxy- 3- phenyl - cycl obut yl net hyl ) - 3-aza- -
bi cycl o[ 3. 1. 0] hex- 6-yl ] - phenyl } - met hanesul f onam de;
Exo- 3-[ 6- et hyl - 3- (ci s- 1- hydr oxy- 3- pheglyl -cycl obutyl nmet hyl ) - 3-aza-
bi cycl o[ 3. 1. 4 hex-6-yl ] -benzam de; ‘
Exo- N-{3-[ 3- (ci s- 1- hydr oxy- 3- phenyl - cycl obutyl met hyl)-6-i sopropyl - 3-aza-
bi'cycl o[ 3. 1. 0] hex-6-yl]-phenyl } - met hanesul f onam de; and Exo- et hanesul foni c
acid (3-{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl)-propyl]-3-aza- _
bi ?:ycl ﬁ[ 3. 1. 0] Exe-Bmgthbxpetankiuianicdeid (@rf?@mhaqmﬁgwrb@% co- AeRPPt abl e
- salt ther ai erein is - or ‘a

" phar maceuﬁ%gf]%@a@c%%foggq&h%é)y'?‘ﬁch‘?’yg]fam'ﬂ% The conpound of C ai m 13
' sEil e'ﬁl'f (eg from Exle—bg(‘.b{ﬁspethw;&gs(ﬂLh@@rd&?-lcyﬂohexri)) propyl]- 3-aza3b|cyclo-t[)3 1. 0]h|ex-6-
_ o- -{ R- -3-13-(1- r - cycl ohexy propyl ] - 3-aza-bi cycl o-

[3.1.0] he&ﬁ‘é‘?ﬁﬁ"i{ 'Bﬁ%‘kﬁﬁéﬁﬁg‘?ﬁi‘ﬁé@ﬁﬁnam de:” Exo-1-{3-[6-(3, .

5- d: f Ihuor 0- phe @b B-{B-etity1al[331 My droy-eydidHk)-propl il 8Xaza-bityctopd. PBMek-6-yI)-

cycl ohexa
. Exo- 3- (6- gc}hgp-%er[zgm(df hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl o 3. 1. 0] hex-

6-yl }- benzam #go-3H8@tt@A-BEBHONYde L -6y}
NESETA h¥ s (?hyﬁgg gﬁy cygl O{(})E;WMWIPBI‘O&WFQ da-bicyclo[3.1.0Jhex-6-yl}

propyl]-3 'b| cycl o[ 3. 1. 0] hex- 6-yl } phenyl ) - am de;

Exo- N- ( 3- { 6- et Byd-NI3H{B-ettiyl3y[d", C 3.1.0

S s s s s 2 10

~ Exo-3-{6- t? ) %neﬂlqﬁ)/a@%g%y cycl ohexyl ) - propyl ] - 3-aza- bi cycl o[ 3. 1. 0] hex-

‘6I-5fluor,gdnﬁz 3leg- [ -6-
heiy%) prq z %% al;(aﬁtgll[c(91 ?@F% c?c%]ﬁh@tﬁgb@yﬁ)é §m§4|13h%% ﬁ&%rofé’ﬁ:bﬁ’iexs

Exo- 3- (3-Y g'ﬁ y WSH%WH g%yl ) - propyl ] - 6- propyl 3-aza- bi cycl o 3. 1. 0] hex

g yl}- benZ&”Eﬂﬁ3-{3-[3—(1-hydroxy cyclohexyl)-propyl])—/(?—i)rogyi-S-aza picyolo[3.1. t|1ex -6- %[ 3.1.0]

0- N-( 34 f?{?—l hydr oxy- cycl ohexyl")
hex- 6- y| R&BABIAP ) - net hanesul f onam de; Exo- 2- met hoxy- et hanesulfonl c acid

3-{3-[3-(1-h by _6- -3.aza-bi :
 SRobyi 3. S P eoma B lfop gy gi R o
_ yl}-phenyl)- methanesulfonamlde

Exo-N-(3-{3-[3-(1 -cyano—cyclohexyl)-propyl]—6—ethyI—3-aza—bicyclo[3. 1.0}hex-6-yi}-
- phenyl)-methanesulfonamide;
Exo-2-methoxy-ethanesulfonic acid (3-{3-[3-(1-hydroxy-cyclohexyl)-propyl]-6-
propyl-3-aza-bicyclo[3. 1.0]hex-6-yl}-phenyl)-amide; ‘
Exo-3-{3-[3-(1 -cyano-cyclohexyl)-pro'pyl]-6-ethyl-3-aza-bicycld[3. 1.0]hex-6-yl}-
benzamide; -
Exo-N-(3-{3-[3-(1 -cyano-cyciopentyl)-propyl]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-
- yl}-phenyl)-methanesulfonamide:
O - Ex0-3-{3-[3-(1-cyano-cyclopentyl)-propyl]-6-ethyi- 3—aza—b|cyc{o[3 1.0]hex-6-yl}-
benzamide; :
Exo-2-methoxy-ethanesulfonic acid (3-{3-[3-(1 -Ccyano-cyclopentyl)-propyl]-6-
ethyl-3-aza-bicyclo[3.1.0}hex-6-yi}-phenyl)-amide;
Exo—N—)(1-{3—[6—ethyl-6—(3—'methanesu!fonylamino-phenyl)—S—aza-bicyclo[3.1'.O}hex-
3-yl}-propyl}-cyclohexyl)-benzamide; :
Exo-N-(3-{3-[3-(1-hydroxy-cyciohexyl)-propyl]-6-isopropyl-3-aza-
_bicyclo[3.1. 0]hex-6-y!}-phenyl)~mefhanesulfonamfde
Exo-2-methoxy-éthanesulfonic acid (3-{33-(1 -hydroxy~cyclohexyl) propyI}-S-
isopropyl-3-aza-bicyclo[3.1.0Jhex-6-yl}- phenyl) -amide;




54 Exo- N- (3-{3-[ 3- (1- hydr oxy- cycl ohexyl ) - pr opyl | - 6- i sopr opy 21 A\pg2{106

bi cycl o] 3. 1. 0] hex- 6-yl }-phenyl) - nmet hanesul f onam de;

Exo- 2- met hoxy- et hanesul fonic acid

(3-{3-[3-(1-hydroxy-cycl ohexyl)-propyd]-6-

I sopropyl - 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl ) -phenyl ) -am de;
"Ex0-N-{3-[ 6-et hyl -3-(cis-1-hydroxy-3-phenyl -cycl obut yl net hyl ) - 3-aza

bi cycl o[ 3. 1. 0j hex- 6-yl ] - phenyl } - net hanesul f onani de;

Exo- 3-[ 6- et hyl - 3- (ci s- 1- hydr oxy- 3- phenyl - cycl obut yl net hyl ) - 3-aza-

bi cycl of 3. 1. 0] Mxo-M{3-d-eh@Ira a- 8y droxy-3-phenyl- tylmethyl)-3-aza- - o
Exo- N-{ 3- [b3- %ﬁ:ﬁs b F} ([%}? ﬂ- 3@&%% - c{/cIpogﬁ!{iﬂ?rr%?uﬁg}mefhg!)i33%2& opyl - 3-aza-
~ bi cycl of 3.P%% elc-%‘-eg'l Y%@W' metangawioraMidsiani de; and Exo- et hanesul f oni ¢

aci d (3-{6- et hixo3-3ethil-3XCRPHYHrEMCI- h@ﬁsy_ IO

bi cycl o[ 3, 1. %@g{(-@lgél ﬁgxn%??ﬂ;%e? or 9%%%%@5???%% y acceptabl e
salt theré’!ﬁy‘? .Olpp% E:y(ufﬂ?(’)‘ﬁ d§f Claim2 wherein X is H, hal ogen or -CN,
Qis -OH - C(=Bxbdine{3- cNHSﬁPmQ‘ - Wi 3GaLbon to whic
they are %tt c@ed gofr?;(ect e toj&%ﬂln&g{' %@Iﬁé@y%\aﬁ} 'i%rs%g%{e%:én sai d
cycl oal ky Py .Uhex-6-vi-rignyHpethapgsylionamidezand kyl : R4 is - OH, - CH2OH,

(he. ar oup. conk st L naef Tepic Sae(336iotR 358 el Braphedlol oG, | "

consi st |
al kyl); nbi°¥‘g%{ﬁ-1i-¢18%§@1¥”§’@?@ﬂl‘@'6i fom the group consisting of zero, 1, 2,
oand 3; or a pbes pRARICEGRIY a8 SpRRICRlGNaRLL ther eof - 16, The compound of

Claim 15 selected fromthe group consisting o Exo- N
-(3-{6-ethyl -3-[2-(2- hydroxynet hyl -i ndan-2-yl)-ethyl]-3-aza -
bi cycl o[ 3. 1. O] yrex- 6 B&mﬂl ﬁ%;‘ NEihi ide;
"~ Ex0-3-{3-[3-(2-acet ;?{%Fnorﬁp- i nd%rm-' - hiﬁ) - pr%‘fﬁﬁ?{n&@t hyl - 3-aza- bi cycl o-
. 1.0l hex - 6@ phaseraseiticgldy acceptable salt thereof.

x0- N- (2-{3-[ 6- Et hyl - 6- ( 3- net hanesul f onyl ami no- phenyl ) - 3- aza- bi cycl o[ 3, 1. 0]
hex- 3-yl]-propyl}-indan-2-yl)-acetam de; 21 April 2006. 55

Exo-'N- ( 3- { 6- et Hy| - 3Thexcqrapaipdob Ligim 8 selcztegl floneteydrduBeansistibg of cl o[ 3. 1. J he

X-6-yl}- Ex0-N-(3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo- [3.1.0]Jhex-6- -
yi}-phenyl)-methanesulfonamide;
Exo-1-{3-[6-(3,5-difluoro-phenyl)-6-ethyl-3-aza-bicyclo[3. 1 .OJhex-3-yi}-propyl}-
cyc!ohexa_noi; .
Exo-3-{6-ethyl-3-[3-(1-hyd roxy-cyclohexyl)-pro'pyl]~35aza-bicyclo[3.1 .OJhex-6-yi}-
benzamide; ' ‘
Exo-2-methoxy-ethanesulfonic acid (3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-
propyl]-3-aza-bicyclo[3.1.0Jhex-8-yl}-phenyl}-amide;
Exo-N-(3-{6-ethyl-3-[3-(1-hyd roxy-cyclohexyl)-propyl]-3-aza-bicyclo-[3.1.0]hex-6-
O yI}-5-fluoro-phenyl)-methanesulfonamide;
N ‘ Exo—3-{6—ethyl-3-[3—(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0}hex—6-yl}-
' 5-flucro-benzamide; ‘
Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyciohexyl)-propyll-3-aza-bicyclo[3.1.0Jhex-6-yl}-
phenol; .
| Ex0-3~{3-[3-(1 —hydroxy-cyclohexyi)-propyI]-6-propyl-3-aza-bicyclo[3.1 .Olhex-6-yl}-
benzamide; '
Exo-N-(3-{3-[3-(1 -hydroxy-cyc!ohexyi)-propyI]-S-propyl-3-aia-bicyclo[3. 1.0]hex-6-
" yl-phenyl)-methanesulfonamide; '
Exo-2-methoxy-ethanesulfonic acid (3-{3-[3-(1 —hydroxy-cyc!ohexyl)-propyl}-ﬁ-
propyl-3-aza-bicyclo[3.1.0]hex-8-yl}-phenyl)-amide; ' '




phenyl) - met hanesul f onani de; 21 April 2006
-3-{6-ethyl-3-[2-(2-hydroxy-indan-2-yl)-ethyl]-3-aza-bicycl o[ 3.1.0] hex-6

-yl }- benzam de;

t =xo-N- (3-{6-ethyl -3-[3-(2-nitro-indans2-yl)-propyl]-3-aza-bicyclo[3.1.0]he

X-6-yl}- phenyl) met hanesul f onam de;
-3-{6-ethyl-3-[3-(2-nitro-indan-2-yl)-propyl]-3-aza-bicyclo[3.1. g hex-6-

yi }- benzam de;

Exo-N-(3-{3-[3-(2-am no-indan-2-yl)-propyl]-6-ethyl-3-aza-bicycl o[ 3. 1. 0] hex

-6-yl}- phenyl )ExmjaﬁJ(@e{B%ﬁL(Hfl’ﬁ]ﬂﬂf:{‘iﬁclohexyI)-propyl]-sylsoprop%l-3

Exo- 3-{3- Eé{é%[aa{rbfllnex 6-y(ii} &enyly etﬁanesulfonamade

yl } benzam

Exo- 3-[ 6- et hyI ao(zzmbmWémahmmaawdr(@I{bqé L 1-Ry S a- Qb ropyifBNex- 6-yi ]

-5- fluor

Exo- N-{ 3- Fsgpéqq;{@-lgjaga Pisyeloldr bUpex-Aylirrhenyl)-amidey | ) - 3- aza- bi cycl o 3. 1. 0] hex- 6-
oyl ]- phenyl) mﬁxbc’mﬁﬁ LdtRnacser- hydroxy—3-phenyi-cy obu methyl)-3-aza- :
Exo- 3- [ 6- d dan- 2- WM &% 1. 0] hex- 6-
O L Bt bbbt o o D CTCTBS: 10l nex 6

3-[6-eth I 3- ERolayd -aza-

(3-16-ethyl F ?Oo é rengu ???”L"ﬁ'é ) }HFérJWJ:QcIobutylmethyl) -3-aza

Exo- N-{ 3- F [3}'I 1Rex- J’H{?P&P%BW‘ ‘?ndan 2 yI met hyl ) - 3- aza- bi cycl o[ 3. 1. O hex- 6-
[1-5- fl

L [ 6- g? hyl Ehiﬁ 43%1[[33%'%??@3#5 '§ gy Eeyclobutymetin):6-1SopapYL3-8287 ot vl ] - i nd
an-2- ol ; y@{o[§1 {/'i'P @Y&m%ﬂees(uﬁom@lﬂrd@mndl

2,3, 4- tetrahydgmgmahém
aza- bi cycj o[ 3. 1. 0] hex- 6- ?/ﬁF?g{dg%@E%éﬁa qf?xgnc cioaexy!) propyl}-3-aza-

&x\o 2- et Pisydplg 'Fﬁé‘s@ryl}'éh?'tyl)aﬂmlde{3 [ 6- et hyI 3-(2-hydroxy-1, 2, 3,
‘tetrahydro or a pharmaceuticall
napht hal en- 2-yl rre? hyl )E!E:egl{133g_ﬁcggtgfalg[sg!tiheﬁﬁ,ex_ 6-yl ] - phenyl) - am de;

|cyclo[3 1. g hex- 6-

- (+/-)-Exo-3-[6-ethyl-3-(2-hydroxy-1, 2,

3, 4- et ranydr ornapht Akt _%bﬁefaﬂxg)wr?érem

- aza-bicyclo[3 g hex- enzam
. Exo- N{ 3- cyano-’Sls['ﬁ f@d%ﬁn% =@ hydr oxy i ndan- 2-yl net hyl ) - 3- aza-

bi cycl o 3. 1. Oy -_y yd} ulfonam de;
(+) - Exo- N-{3- [6 et - 3- oxy ‘4 t et r ahydr o- napht hal en- 2-
yl met hyl ) - 3 aZd-ano cﬂfé.[\@thlthacal@pn& ym]chpthm/raréhﬂmfehmubfbﬂm@fﬂrﬂ% 21
April 20Q§ " 2,
3,4-tetr ahyofr o %%W% éﬁy‘ﬁ?ﬁg%('k{}'ﬁﬁ hgedia i dn
R%is C»-Cs alkyl; '
R*is ~OH, -CH,OH, -NO, -NHC(=0)CH,, or NH,;
R% R, R®and R" are H;
R" is selected from the group consisting of C4-C, alkyl, and -(C,-C, alkylene)-O-
O (C+-C4 alkyl);
s n is an integer selected from the group consisting of zero, 1,2, and 3;
or a pharmaceutically acceptable salt thereof, |

16.  The compound of Claim 15 selected from the group consisting of
Exo-N -(3-{6-ethyl-3-[2- (2—hydroxymethy!-|ndan-2-yl)-ethyi] 3-aza-
bicyclo[3.1.0lhex-6-yl}-phenyi)- methanesulfonamide;
Ex0-3-{3-[3-(2-acetylamino-indan-2-yl)- -propyl]-6-ethyl-3-aza-bicyclo- [3.1 0]hex -
: B—yl}-benzamlde
Exo-N-(2-{3-[6-Ethyl- 6—(3-methanesulfonylammo—phenyf) 3—aza-b|cyclo{3 1. 0]hex-
—yl]-propyl} mdan—2—yl)—acetamlde




aza- bi cycl o[ 3. 10l hex- 6-yl ] - phenyl } - met hanesul f onami de; 21 April 2006

Exo- 3-[ 3- ( 2- hydr oxy-i ndan- 2-yl net hyl ) - 6- propyl -3-aza-bicyclo[ 3.1

J hex-6-yl]- benzan de;

Exo- N-{ 3-[ 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 6- propyl - 3-aza- bi cycl o[ 3. 1. 0] hex-6
-yl 1- phenyl }-net hanesul f onani de; Exo- 23ret hoxy- et hanesul f oni ¢ acid
{3-[3-(2-hydroxy-indan-2-yl met hyl ) - 6- propyl - 3-aza-bicycl o[ 3. 1.

0] hex-6-yl]-phenyl }-am de;

Exo- N- (3-[ 3- (‘12- hydr oxy-i ndan- 2-yl net hyl ) - 6-i sopropyl - 3-aza- bi cycl o[ 3. 1. 0] he
X-6- yl]-phenyEkeire | t hoxy- et hanesul foni c acid
{3-13-(2- h%edrg d% hn%%ﬁ[hgﬁ“yﬁ@q%y g'%éy -indan: 'quefhyf]gaza -bicyclo[3.1.0lhex-6-yi}-

i sopropyl P ¢hanesulipranider] hex- 6- yl | - phenyl ¥ - ani de; and

Ex th | f d 2-yl methyl ) - 3-aza-
o- et hanesul f gré-g e%tﬂ}l éﬁz-&f’pfér -lagarg-é é%%%@@qlqaﬁlgﬁmégé{ 2bl 6

bicyclo[3, 1. Olnhd%x -yl T-phe

salt therté The conmpound of d al m 15 V\/nerel n R4 is -OH or a
phar maceut i cal Exo-RG6 2RLBR-8 158 18. ‘The conpound of C aim 17
sel ected fromt heﬁgr ou Lﬁ??t I"tré yI) pr opyl]~3-aza -bicyclo[3.1.0]hex-6-yl}-

Exo- N- ( 3-REN¥-Aigt a@f—'ﬁtﬂ am@edroxy i ndan- 2-yl) -et hyl ] - 3- aza- bi cycl of 3. L. 0] he

6 | h
o (0 i TR F%Wk’gaﬂ'@"w?%r%*ﬁ bigyQola lhgebghS. 1. 0] hex-6
-yl}

Exo-3- L gr et hv:g;g—an KRR S BRI i S 2 bivcics oo
Exo- N{spﬁ%"@rfﬁ?ﬂhﬂcewomw:iexy i ndan- 2-yl met hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex- 6-
lj- ph |

)Iéxjo 3p[g? %;2 F?bi_aq@ %%%@@%ﬁ%ﬁyﬁmwﬁﬁlhylﬁsa@ztacm@mome&GL 0] hex- 6-yl ]

. benzanYiRenzamigle 2 met hoxy- et hanesul foni ¢ aci d

3 6- et hyl -3 t hy
az a[ bi gyc%/o[ BE%CZSIF% QEA’)(/% W‘ﬁﬂ’é‘hwgn g?ﬁ"ﬂ%thyl) 3-aza-bicyclo[3.1.0Jhex-6-yl]-5-
Exo- N- { 3fyose-b emmn@e(z hydr oxy-i ndan- 2-yl met hyl ) - 37aza- bi cycl o[ 3. 1. 0] hex- 6-
|]1-5- fluoro | f onami de; 21 April 2006 57 '
éxz) 2-[6-et Rﬁﬁ?é [f%]e[ﬁ?lt Q‘@j M%M Td@'aﬂﬁnﬁhﬂk@ha@-ﬁmycl%hIeWh8x_sly[]1=t hyl]-ind
an-2- olpPh enyli/methanesuffonamlde

(+/-)-Exo-N 3 rE - hydroxy-1, 2, 3, 4-t et rahydr o- napht hal en-2-yl neth
yl)-3-- benzani-‘l-j(o[?[?étﬁy -3- é I‘y%rox\ﬁ-mdan 2-yimethyl)-3-aza—b|cyclo[3 1.0lhex-6-yi)-
: ide;

Exo-2-methoxy-ethanesulfomc acid {3- [6 -ethyl-3-
3-aza-bicyclo[3.1.0]hex-6- -yll-phenyl}-amide;

Exo-N—{S-[6~ethyl-3 (2-hydroxy-|ndan-2-ylmethyl)
ﬂuoro-phenyi}—methanesuIfonamlde

Exo-2-{6- ethyl-6-(3~hydroxy-phenyl)-3-aza-

(2-hydroxy-indan-2-- ylmethyl)-
-3-aza-bicyclo[3.1 .0lhex-6-yl]-5-
bicyc!o[3.1.0]hex—3-ylmethyl]-indan~2-

C} ol;
». (+/-)-Exo-N-{3-]6- -ethyl- -3-(2-hydroxy-1,2,3 4- -tetrahydro- naphthalen-2-ylmethyl) 3-
aza-bicyclo[3.1. Olhex-6-yl}- phenyl}-methanesulfonamide
Exo-2-methoxy-ethanesulfonic acid {3-[6-ethyi-3—(2-hydroxy—1, 2,3, 4-tetréhydro-
naphthaIen-2—ylmethyl)—3—aza-bicyclo[3. 1 -O}hex-8-yil-phenyl}-amide;
(+I-)-Exq—3-[6—ethy!-3-(2-hydroxy—
aza-bicyclo[3.1. O)hex-6-yl}-benzamide:
Exo-N{S-cyano—5—[6-ethyl-3 ~(2- hydroxy-mdan-z-ylmethyl) 3-aza-
bicyclo[3.1. 0]hex—6-yl]-phenyl}—methanesulfonamlde
| (+)-Exo-N-{3- [6-ethyl-3-(2-hydroxy-1 2,3,4-tetrahydro-
aza-bicyclof3.1 .0]hex-6—yl]-phenyl}-methanesulfonamide;

1,2,3,4-tetrahydro-naphthalen—2-yimethyl)-3- |

naphtha!en-Zg ylmethyl)-3-




: de- : il 2006

aza- bi cycl o 3. 1. 0] hex- 6-yl ] - phehyl ) - met hanesul f onani de; 21 April 20
Exo- 2- net hoxy- ethanesulfonlg gchdt t hydro

6- et hyl - 2- hydroxy-1 etra _
%2th hgl e% 2- yl(rret hyl ) - 3- aza- bi cycl 8P3. 1. 0] hex- 6-yl ] - phenyl ) - ani c21e st byl )
(+/ -) - Exo-3-[6-et hyl -3-(2-hydroxy-1, 2, 3, 4- tetrahydro napht hal en- 2-yl net hy
- bi cycl o] 3. 1. 0] hex-6-y1] - benzan1de
Eﬁo ﬁE?S cygno g [ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl met hyl ) - 3- aza-
bi cycl o] 3. 1. 0] hex- 6-yl ] - phenyl }- net hanesul f onam de;

(1)~ Exor {3 ExEON(Jo eyt fiorod P03 tﬁte‘tr%fwyc?‘rﬁé%hﬁw@éﬁh Ralvie

12
yl ;TE'IEEQ%I ?\j_%% I@Jpﬂﬁk@{ -] O]Q:a])g}xmemanesulfonamlde

d W P
gzg 4t et ; ng Eﬁ%-iaﬁg{(@fg—%\?é;’ri@?y @%ﬁﬁ{uﬂé’t‘hm% -Prapyl rd57Eabiguelols. 1.0lhex-6-yi

Exo- 3-[ 3- Xy-indan- 2-yl nmet hyl ) - 6- pr opyl
- 3-aza-bi cycl oE)Bo-mr{G][ia@z.hﬁdrm( _Ind

D2 a-bicyc ox-
Exo- N{3eéﬂﬁn§,§r%%dr oxg i ndan- deﬁnem%tﬁﬁ%sﬂ%&?% iy Bi%Y€lher6:111: 0] hex- 6

-yl ] Exo- 2- met hoxy- et hanesul fonic acid
{3-13-(2-hydr oz 2iliéhilibx1§ &ﬁﬁghﬁ&% ;ﬁao é\ﬁ[ngég hydroxy—mdan -2-yimethyl)-6-propyi-
:I;xgzﬁl-?l?, & Oé3¥€/r‘if8] ex?ﬁ%ﬁphewmidyl) 6- i sopropyl - 3- aza- H cycl o[ 3. é 0] he
aci
o 6[ il Ehanﬂ)&o:man o Irﬁtﬁ&q qf'g'"%ﬁ‘w)zﬁ-%}mho%ly3 géaht?rgfcsloup 100r]]I!1:x-6-
He: Qfl Ifpnam 6-yl henyl }-ami de; and
|sopropyly2’? B P@{@ an (ﬂehex yl ] - pheny vl 3 ara.
oyl of 31 ol Byl Y RenoH ok eyl ader ity e copt abi o
o f:%/c![ ﬁé?sgéfo E@ézgh@%’@ e&i%&-ﬁ-fyl]-@hemyt}-éﬁhdghm@l n XisH Qis- NHtS(dO% 2R";
cted to
C;a and R2 areExWeiH&nBQLﬂ &.FH&&Ws - y§ b@)’ ol %aaétﬁrggfg&)@;%gf'e aryl; R3
forma o ccoak WHaT RSO S SOV IRKYApdan & aryl: |
is ethyl; Eglﬁﬂrf?lhe& pBan;_nasamiaé RO and R70 alrte rherg%fl is yl;
and n TS 1: oty apRiERBGRA SehicR AR o3

7. The compound of Claim 15 wherein R* is ~OH.
or a pharmaceutically acceptable sait thereof.

18.  The compound of Claim 17 selected from the group consisting of

Ex0-N-(3-{6-ethyl-3-[2-(2- -hydroxy-indan-2- -yl)-ethyi}-3-aza-bicyclo[3.1. Olhex-6-yl}-
phenyl)—methanesulfonarmde

Ex0-3- -{6-ethyl-3- [2 -(2- hydroxy-lndan-2-y|)-ethyl]—S-aza-b:cyclo[3 1.0}hex-6-yi}-
Q benzamide;

Ex0-3-[6-ethy!-3-(2- hydroxy—:ndan-z-yfmethyi) 3-aza—b|cyclo[3 1.0Jhex-6-yi]- -5n
fluoro- benzamlde

- Ex0-N-{3-[6-ethyl-3- (2—hydroxy-mdan—2—ylmethyl)-3-aza -bicyclo[3.1.0lhex-6-yl]-
phenyl}-methanesulfonamlde

Exo-3-[6-ethyl-3-(2- -hydroxy-indan- -2-ylmethyl)-3-aza- -bicyclo[3.1.0lhex-6-yl}-

benzamide: . _
Exo-2-methoxy-ethanesulfonic acid {3-[6—ethyl—3—(2—hydroxy—indan-2- yimethyl)-3-
aza-bicyclo[3.1. O]hex-6 -yll-phenyl}-amide;

Exo-N-{3-[6-ethyl- ~3-(2-hydroxy-indan- -2-ylmethyl)-3-aza- -bicyclo[3.1. 0]hex—6-yl]—5—
ﬂuoro—phenyl}-methanesulfonam:de : -




20. The conpound of Claim19 wherein RL and R2 are, with th&ld@ribgNe: o
whi ch they are attached, connected to forma C5 cycl oal kyl fused to a C6
aryl; or a pharmaceutically acceptable salt thereof. 21. The conpound of
Claim 20 which is exo-N-{3-[.6-ethyl-3-(2-hydroxy-indan-
2-yl met hyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex- 6- I7] - phenyl } - met hanesul f onam de; or a
pharmaceutical |y acceptable salt thereof. 22. The conpound of Claim 21
© wherein said pharmaceutically acceptable salt is nesylate. 23. A
~ pharmaceuti.cal conposition conprising a conpound of Claim2 or a

accept abl e

phar maceut i cal |sxorEpeahaly-8- L b and.a pharmaceutical ly.
carrier. 24. The phgn&geu |®§"&XXC§{¢§@)@? TPT ﬁgbcfyc’@[]%-%2’3%!’1’@?@1’%“5‘&“12—
conpound 8 daim2is '
exo- N-{3-[ 6- et pydyBrd K-(BYSIE DR B A e o R L
yl - phenyl ;:g}a?ﬁa);\esul f{o_)r(amﬁl'gpe{3 ?:W%xyniéﬁ%{%raéﬁﬂr -nepipalgn-2-yimethyi)-3-
| aza- |cyclo[3.1.0]hex-6-yl]-pheny_l}-methanesulfonamide;
EXxo-2-methoxy-ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-1 2,3,4-tetrahydro-
: naphthalen~2~ylmethyl)-3—aza-bicyclo[3. 1 .Olhex-6-yl]-phenyl}-amide;
(+/—)-Exo-3-[6—ethyl—3-(2—hydroxy—1 ,2,3,4-tetrahydro—naphthalen-2-ylrhethyl)—3—
aza-bicyclof3.1 .Olhex-6-yl}-benzamide; |
Exo-N-{3-cyano-5-[6-ethyl—3-(2~hydroxy~indan—2_-ylmethyl)-3-aza—
bicyclo[3.1 .O]hex—G-yl]-phenyl}-methanesuIfonamide;
(+)-Exo-N-{3—[6—ethyl-3-(2-hydroxy—1 2,3,4-tetrahydro-naphthalen-2- yimethyl)-3-
O aza-bicyclo[3.1 .0]hex-6-yl]—phenyl}~methanesulfonamide;
- (-)-Exo-N-{S—[e-ethyl-3-(2-hydroxy-1 ,2,3,4-tetrahydro-naphthalen-Z-ylmethyl)-S-
aza-bicyclo[3.1 .O]hex-6-yl}-phenyl}—methanesulfonamide;
Exo—3-[3-(2-hydroxy—indan-2-ylmethyl)~6-propy! -3-aza-bicycio[3.1 Olhex-6-yl}-
benzamide;
Exo-N-{3~[3-(2-hydroxy-indan—Z-yl m_ethyl)-6~propyl-3-aza-bicyclo[3. 1.0lhex-6-yl]-
phenyl}-methanesulfonamide; _ - :
Exo-2-methoxy-ethanesulfonic acid {3—[3-(2-hydroxy-indan-2-ylmethyl)-6-propyl- :
3-aza-bicyclo[3.1.0]hex-6-y|]—phenyl}-amide; '
Exo-N-{3—[3-(2—hydroxy—indan-2-yimethyl)-6—isopropyl-3-aza-bicycio[3. 1.0lhex-6-
Yll-phenyl}-methanesulfonamide: |
- Exo-2-methoxy-ethanesulfonic acid {3-[3-(2—hydroxy-indan-2~ylmethy!)-6—
o O isopropyl-3-aza-bicyclo[3. 1 .0]hex—6-yl]-phenyl}-amide; and
Exo-ethanesulfonic acid {3—[6-ethyi-3—(2-hydroxy-indan-?.—ylmethyl)~3-aza~
~ bicyclo[3.1.0lhex-6-yl]-phenyl}-amide: '
or a pharmaceutically acceptable salt thereof.

19.  The compound of Claim 17 wherein

Xis H;

Q is=NHS(=0),R"": _

R' and R? are, with the carbon to which they are attached, donnected toform a
Cs-Cs cycloalkyl wherein said cycloalkyl is fused to a Cg aryi;

R is ethyi; | ' '
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R®, R, R? and R are H:

R" is C4-C, alkyl; and

nis 1;. ' ,
dr a pharmaceutically acceptable salt thereof.

20.  The compound of Claim 19 wherein R' and R? are, with the carbon to
which they are attached, connected to form a C; cycloalkyl fused to a Cs aryl;
ora phafrmaceutical’ly acceptable salt thereof.

21.  The compound of Claim 20 which is exo-N-{3-[6—ethyI—3—(é-hydroxy-indam
2-ylmethyi)-S-aza~bicycio[3.1.0]hex-S-yi]-phenyl}—methanesuEfonamide; '
or a pharmaceutically acceptable salt thereof,

22.  The compound of Claim 21 wherein said pharmacedtically acceptable salt

is mesylate.

23. A pharmaceutical composition comprising a compound of Claim 2 or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.

"24.  The pharmaceutical composition of Glaim 23 wherein said compound of
Claim 2 is exo~N-{3-[6-ethy!-3-(2—hydroxy—indan-2-ylmethyl)-3-aza—b_icyclo[3.1 .0Jhex-6-
yll-phenyf}-methanesulfonamide or the mesylate salt thereof.






