WD 03/ 035622 PCT/ 1 B02/ 03668 -1 3-AZABI CYCLO (3.1.0) HEXANE DERI VATI VES AS
OPI O D RECEPTOR ANTAGONI STS Field of the Invention The subject invention
rel at es two3l3mzzmbi cycl o[ 3. 1. 0] hexane derivatives, phar na®emtIBe#I3668
conpositions conprising such derivatives and net hods of using such 5
derivatives to treat disorders and conditions nedi ated by an opioid
receptor. The subject also particularly refates to using such derivatives
to treat certain disorders and conditions, for exanple irritable bowel
syndrome, drug addi;glipRvefo @?Q)%QQWMERIVWE'éqg Beiof e bPloradAGHOR  Or
dependency, depression, and eating disorders. Background of the Invention
10 The conpounds of the present invention bind to opiate receptors (e.g.
mu, kappa and delta opi oi d recept OrFsld oféRePREMEtH t hat bind to such
receptors are |ikely, S n treat nent eases duI at ed
by opi at e receﬁt ors for gedj ﬁvg'l'tiobrlr:eggfe gfazab'cﬁ‘go%ﬂ’tg P6nstT rlgﬁtf"ecci’n
nausea: voni t iPRYM25PHIICH r eannopi OVEe?qmﬂé'Q@sSUCfslﬂ@hvaa@Saﬁndemg:ﬂwddmf nesingt sechand

atopy in ani malh\f‘ah%&do hm@ﬁrde@%m@éﬁaﬁﬁnstrh&ﬁatéﬂ BYChntdp lOQQbégp%rrﬁf\eestBﬁElsal&ave
al so been indi g%&ﬁgﬂ n the . tre d| sorders, opiate

over doses, depress nrelaéersrotﬁl ur?{{fgasﬁ'ﬁ ge r&’BWSF to %ﬂﬁ Pl rF'SQFP&rSd%'Ee?FH‘QWE%‘ for
sexual dysf u n@t(@lbme irginble kowsl syrskame, sipigradtiicibarva gependehchaadidirigratohsl.ad@ietidnai n

4- aryl pi peri digpgs g@gg,m,dgn@ga%déj& 4 §ed in European patent
applications EP 7339 EP 506468 and EP 5 6478 as opi oi d antagonists. In
addition, 20 International Paten /15327 di scl oses

azabi CyCI dal kane dé&hevanpovads ofdef prbseaﬁnmubh(ﬂn@b b@iat&@&i@bt&rs (e.g. mu, kappa and

3- Azabi cycl

ant ago'nfifs"é?s'“aff’s'%@?%@ S SEpnihll B BRGB 6rRRetPloRide IREFRER bea e o
to obtain drud8aimestofdissasnsdnesiuigies byopleteeerptars fasexemnele initeile powel syndrome; ar e
not subst r at esoratipdtion; re0geaRontiigy B prdilie dehRERBES %u&fasg)(&al@@e%ﬁ{%d Acby

Sevetop sonap 2L s sl oy BF g D54 b sy o
human popdb at iMbie; Feament o ggtingsdipriders, mptateb overdases, iepE¥RADEMoBagaad yalawholt he
| nventi on The agdi&jof Cdndi d’éb@ﬁéén@é\ @&%('o%ﬁ&ﬁo@%@@@go@f shii& éﬂa@ﬂlﬁdl heatl
03/ 035622 PCT/ I BOZ/ 03668 -2
Certain 4-aryipiperidine-based compounds are disclosed in European patent
applications EP 287339, EP 506468 and EP 506478 as opioid antagonists. In addition,
20  International Patent Application WO 95/15327 discloses azabicycloalkane derivatives useful
as neuroleptic agents. 3-Azabicyclo[3.1.0] hexane derivatives useful as opioid 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 easier to develop dosage
schemes for a drug that are more generally applicable to a human population if the drug is not
metabolized by CYP2D6.
Summary of the Invention
The subject invention provides a compound of the formula I,




Ro NRai R4 (CH2)~ 1 R R2 wherein Xis H, halogen, -CH -CN, -Cl-C4

al kyl substituted with fromone to three halogen atons, or -Q CL-C4

al kyl), wNerogiosseehe Cl-C4 al kyl of -Q(Cl-C4 al kyl) is optiPCRABI203668
substituted with fromone to three hal ogen atons; 5 Qis hal ogen, -CH,
-Q(CLl-C4 alkyl), -NH2, -NH(CLl-C4 alkyl), -N(C1-C4 al kyl)(CLl-C4 al kyl),
-C(=O NH2, -C(=ONH(C1-C4 al kyl), -C(=O N2€1-C4 al kyl) (CL-C4 al kyl),
-NHS(=0) 2H, or -NHS(=0O 2R11; or Q may forma 5 or 6 nenbered cycl oal kyl or
het erocycl oal kyl ring with either carbon atom adjacent to the carbon atom
to which it is attached, thereby formng a bicyclic 10 fused ring system
w th the phenyl to which it is attached; wherein said heterocycloal kyl
conprises fromone to three heteroinoiti@s sél ected fromoO, S, -C(=0, and
N, and wherein said cycloal kyl or ‘*heterfocycl 'oal kyl optionally contains one
or two double bonds; R1L and R2 are, he carbon to which they are
attached, connected to forma C3-C7 pal kyl or a 4-7 nmenbered
heterocycl oal kyl conprising from Sne LreeR’hetero noities 15 sel ected
from0O, S -C(=0, and N, and wherein saidyycloal kyl or heterocycl oal kyl
optionally contains one or two double on and, wherein said cycloal kyl or
het erocycl oal kyl is optionally fusedRE Con 14 aryl or 5-14 nenbered

het eroaryl group; wherein said C3-C7 g% r 4-7 menbered

het erocycl oal kyl fornmed by Rl and R2 103 %ti onal |y be substituted by
fromone to three R12 groups, and sal% optllnal fused 20 aryl or

het eroaryl can each optionally indepe nt o t)e substituted with fromone
to six RLl2 groups, wherein the R12 grou re?’8el ected fromR13, RI16,
-Cl-C4 al kyl containing one or two u rated bonds, hal ogen, -OR 13, _
NC2, _ -CN, -C3-C6 cycloal kyl, -NRL3RIR, -NR 130(=O R 14, _ (=0 NRI3RL4,"

O R13,
SRS, T sy O, 20, 4 SRR win NI BrdEdEts,
al kyl opti onaPms; Qﬁoﬁ((‘ar%@'k&'hé‘"@fe"t%Cuﬁsé‘{kti'r‘ét'&ﬁ@ %‘&YQ is QRioRRlly e‘%éwd
PCT/ |1 BO2/ 036§{#h fronBorfddo tl*ﬁee-f@]og@ﬂ-ataﬂnky| whi ch may optionally contain one or

two unsat urated bqnd 2
L NPC( O Fb: RS adt REGTL gaﬂch%moﬁ*f} G Wﬁ%éﬁ@g % and
R10 are H; SaIFM)l G(@Me@(@Nlﬂﬁ%ﬁa@kylmCmy G- &(%ID(@ArCaPW éﬂﬂﬁ( @zt"(ﬁr

al kyl), 4-(1z g{,ypw .m dazole), -(Cl-C4 al kyl ene) NH2, -(Cl-C4

al kyl ene) - NH( Cl- | kgyl \)orm a( 5C :cL:r 6 mearrllbk Idecr:]y oalk[\{( lhe%ocyclogll())l Q’lng with e%gry 1)

carbon atom adjacent to the carbon atom to which it is attached, thereby forming a bicyclic
10 fused ring system with the phenyl to which it is attached, wherein said heterocycloalkyl

comprises from one to three hetero moities selected from 0, S, -C(=0), and N, and wherein
said cycloalkyl or heterocycloalkyl optionally contains one or two double bonds;
R' and R? are, with the carbon to which they are attached, connected to form a C3-C;
cycloalkyl or a 4-7 membered heterocycloalkyl comprising from one to three hetero moities
15  selected from O, S, -C(=0), and N; and wherein said cycloalkyl or heterocycloalkyl optionally
contains one or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is
optionally fused to a C¢-C44 aryl or 5-14 membered heteroaryl group;
wherein said C3-C; cycloalkyl or 4-7 membered heterocycloalkyl formed by R'and R®
can each optionally be substituted by from one to three R'? groups, and said optionally fused
20  aryl or heteroaryl can each optionally independently be substituted with from one to six R™
groups, wherein the R'? groups are selected from R, R", -C;-C, alkyl containing one or two
unsaturated bonds, halogen, -OR", -NO,, -CN, -C5-C; cycloalkyl, -NR"R", -NR™*C(=O)R", -
C(=0)NRPR™, -OC(=0)R", -C(=0)OR™, -C(=0)R", -NR™C(=0)OR", -NR"*C(=O)NR"R", -
NR™®s(=0),R", and -S(=0),R";
25 R®is C4-C, alkyl, wherein said C;-C, alkyl optionally contains one or two unsaturated

bonds;



each R13, R14, and R15 is independently selected fromH, R16, Cl1-C4 al kyl,
hal ogen, -0OH, -SH, -NH2, -NH(Cl1-C4 alkyl), -N(Cl-C4 al kyl) (C1-C4 al kyl),
- Cl1- C4 wbloglo3s622 S(CL- C4 al kyl ), 10 -CN, -NQ2, -C(=0 (CrcTaBed/(3yés)
-C(=0OH, -C(=0Q Cl-C4 alkyl), -NHC(=O (Cl-C4 al kyl), -C(=0 NH2, and
-C(=O N(C1-A4 alkyl)(Cil-4 alkyl), or R13 and R14 when in -NR13R14, may
optionally be connected to forma 4 to 6 menbered heterocycl oal kyl or

het eroaryl group, which heterorayl group optionally conprises froml to 3
further hetero noieties selected from N, S, 0 and -C(=0); 15 each R16 and
R17 is independently selected from C6-Cl4 aryl and 5-14 nenbered
heteroaryl, wher ejhsSgj-d, AR @hRAMEY optRARIyiceRSn bicon two endaturdtéd bandhetGtt o

moi ties sele 'téel\g%{ Irogﬁél lﬁv %'JTS & &))stag}dN%(f 8@5 wherein said aryl and

het er oar yl Rt ut ed’w th one to three substituents
sel ect ed from Cl- R%awlﬁf;drewhlmnmrﬂdymb'é‘mraﬁ%mg one or two unsaturated
bonds, hal ogen, -RHR" -BHEngRNHge Hr NH(CL-C4 al kyl ), -N(C1-C4 al kyl ) (CL-C4

| kyl 20 O Cl- | Cl- CA_al
ZI kg;l g (= CO§O—I qﬁ&g&@f q;qz%a) HXII [_(‘%(8\1 l@lien&Oég(C‘} )éu% %(1-
- (=0 NH2, anfleth@rm@zbleCL0GL, alkidyhe) (NEL-(-Glakylehe)- W@r@h ¢llsyl)a1601 Gt ligdane)-

sel ected fro 4, and 5; and for pharnaceutically acceptable
salts thereom&fg %|kxli( %ﬁ 'gYI

of the inventiaon, und f fo mJIaI

are provi ded wher eaah ‘ﬂg R ?“idé'g %r@t'?ﬂﬂpenc@f‘%y‘fe'ecf?f’ fiopmy ﬁ:%ﬁ't 8‘c‘?ﬁa$'ﬂ"ﬂﬁ{5’

anot h?ar enboghHresi, -NR3 Na(oqmlaukyl) “echyl, alkyl)(61€mJau1|W| o&1£ﬁtqil‘ai)gﬁtc1fﬂaalkml) f
propy a | 0
the i nveLcPl oﬁ:q\F }3':2915 Eg(é of “fgrﬁ lgﬁl%)%iﬁeeéérﬂ)b(m G @ el%(eﬁﬂj{@gbﬁ%ck})
-NC2, -OH, - MH2O)NHRaw] -CltON ey 0y alkyij(CrCealkd). I@{/IRené')d-&—i“’h%H@:(‘ Bc sy
al kyl), - NH( Gtiofiyekddnhectsd 1o Pl £4o aldfemae(eelhe%@uwm or Bétefoaryhpotper
RA 1 ON, - weish netegien] rpoptSealb epnergy rom 1Y e g oY ltciot A6
enbodi ment RHM, BsOaﬁ?l-{-C(—OﬁHB - CH2CH, -NH2 or -NHC(=O)CH3. In a preferred

embodi mepg, R4 i g5 CRle ddg RS I’r\@épeﬁ@ﬂﬂ's%&éd pbmidles,) ByEBid 814 niddigeasdnds
of fornmula | are provide 35 wherein

lkyl
-NH2, - NH( Clh@grog[ykwh)areln ﬁddft@archVP%e&iroMne "EVF)“%*%T% %%teg fr}é% )
- ¢(=0) NH( C1- 64sa1d®d>)) and 1T arOWNEBI Bl @yl lapd hétGoar@arabidiphally sutpqmg(ed@ltg fomor
- NHS(=0) 2R11 VO 0 3(@ gg%gtltﬁg{{ saggtécp ‘?h%ﬁﬁ C 4 AIIQII WEﬁHnQW cSHRARG MR8t orOtwd he

s ot ey bt WA S B ROIC S Bl -
p THS(t ﬁ) a6H gtg) -ECalR)), -deﬁa@wﬂdmwﬁq—oacreh\lbﬁﬂrommeH -C(= 0)0(01-04
(NHg‘(e =0) ZCHSaﬁy'?S @@91@1%%@2 ﬁ%k@ﬁ%}%‘(ﬂky{)@*c" aﬁgﬂ m dazol e)).

n is an integer selected from zero 1,2,3,4,and 5;

and for pharmaceutically acceptable salts thereof.

In one embodiment of the invention, compounds of formula | are provided wherein R®

25 is methyl, ethyl, or straight-chain propyl. In another embodiment, R® is methyl, ethyl,
isopropyl or straight-chain propyl. In a preferred embodiment, R? is ethyl.

In another embodiment of the invention, compounds of formula | are provided
wherein R is =CN, -NO,, —OH, -NH,, -O(C4-C, alkyl), -(C4-C4 alkylene)-OH, -NHC(=0)(C+-C4
alkyl), -NH(C4-C, alkyl), or -N(C4-C, alkyl)(C4-C, alkyl).

30 In another embodiment of the invention, compounds of formula | are provided
wherein R* is =CN, -NO,, —OH, -OCHs, -CH,OH, -NH,, or -NHC(=O)CHs. In another
embodiment R* is —=OH, -OCHs, -CH,OH, -NH,, or -NHC(=0)CHs. In a preferred embodiment,
R*is—-OH. - e S o :

In another embodiment of the invention, compounds of formula | are provided

35 wherein Q is halogen, -OH, -O(C4-C,4 alkyl), -NHz, -NH(C4-C4 alkyl), -N(C4-Cs4 alkyl)(C4-C4
alkyl), -C(=0)NH,, -C(=0)NH(C;-C; alkyl), -C(=O)N(C+-C, alkyl)(C-C, alkyl), -NHS(=0).H, or
-NHS(=0),R"".



I n anot her enbodi nent of the invention, conpounds of fornmula | are
provided, wherein Xis H F, -OH -C(=O NH2, or -CN. In another

enbodi nerwQ 0082+, F, -OH, or -CN. In another enbodi menPCafiBO2MB668
invention, Qis F, -OH -C(=0O NH2, -NHS(=0) 2CH3, NHS(=0 2CH2CH20CHS3I
or-NHS(=0) 2(4- 1-nmet hyl i m dazole)) and Xis H, F, -OH, or-CN. 10 In another
enbodi nent of the invention, conpounds of4fornula | are provided, wherein
nis an integer selected fromzero, one, two, or three. Preferably, n is an
integer selected fromone, two or three. In another enbodi nent of the

i nvention, conpounds of fornmula | are provided, wherein R and R2, with
the carbon to \Ahilﬁ*bnbiﬂeﬁ/emb&duﬂ&ﬁta&hﬁ@l invehtdng @ompadnesl df dorfrafiani sere pEovided

cycl opropyl, cyclobutyl, ycI ent cy g e@)qlgr,lq;p*tl onal |y
subst i t ut ed YT or® "Br %LOB)IQHZ I nwan t H3énb?)l%'8 f of the

i nventi on, cwwndsszzCHQFW(&O)zCH(Cé‘ls}ﬁ@Ua)i WS OW&C&QC'F@ °énNHﬁZO)2W th

the carbon t r?ﬂ%ﬂ‘\ llald% £). arnearfz«,meaem@d.maﬁqugmneoHed:(ho)mqr mHB(=0)CHHpent yl
group, optiona

stltute e.or t R12 groups. In one 20
embodi nerft ‘t“ﬂ%( YEHSIEREY °@r'25“uﬁg( Pg‘th@ld"e@" liyfazgle) R> i s not substi t ut ed
with an R12 gr oupin_ arbotheaRmbbdMertndfoitie rmantnoof compolndy ef tiorowla & @rep tvided; of
formula | arg pLoyiaeq Cc‘tﬁii‘ 5, oraaraﬂl Wand‘iﬁér@n*bh&m@ﬁtrk% tF0-aai g bckhey

are attached! are conne o m ycl ohexyl
substituted with lorasober Qf\?h?dmt @fr‘B‘at%e"t'P?r Qrief er%'g 2 f‘ﬁ'ég(l @//’Sﬁbhexyl
group formedyRy= B;zcagml-lZB&Hg Sor BRHSEOREE 1-tngthgitnivdzole))and R]lQHgF o0, o2EN. n

anot her enbodi men}él &9 heg%mlgg(\{leg['gtl Fine il\Bntid ng:o{ng&mgg J?;@o,ﬁé_"éancgré?%mvfdga

exanpl e X cycl op cl oheXxyl “ring enzene rlng
the ring forweeeiby iRan mwemeleqemfr@m@e@emﬁw rar igyeerr Ereieiably-ghisi Bn'aieps
substituted gsed e@qllohp(g,eatu,gygethréen a nore specific enbodiment, the benzene

d/ h f h d
ring and/or the rj ”9 Or g, oo $ﬁ,e§igfa@ﬁ%wﬁoéﬁ c%r%g)ﬂun%gtéf%%tllél | a?é‘%?&vid%b‘te

with one or two enzene 1S
substi t ut ed Brﬁemmtrﬁ amldszRﬂvﬁh tfreoegnhon| tn wlisbtthey awmtt@cisqsleéier ?@nﬁﬁ%m RERE R1

and R2 fogm @yc%}g%k?q h§él§!}u R\él gcnyIUPent)WHr E*l:ldﬁ)éﬁjl 9120y Yéach betibRallySsubstiaed with éne

benzene ring orma cycl opentyl group, which cycl opentyl
group is fusegwe R L' WPAzene ri ng. In either case (cylopentyl fused to
benzene or cycl 0hwyrhotrfddsdmboﬂmeb’ebfzmaehvensm ccompoliraiseoft fptmuwia | caye | odvideg

d/ the f i
fuo Ri2 as r SRRPBATCREIR: Wi Ul B A R e B e o

cycl opentyl gyvampntyiheroup, soﬁt'GB@'M supstityed et ERR PRe [95tWOsRhsPoHRR: ed"V\P'?en any
R12 groupg V\Qm@gdlrgéﬁqge? Ht@@%ﬁ@ﬁﬁﬁ& thy'R'ema R @fnot sidsitlited edte an RErveaiip.

enbodi ment s, V\,heP 8?25% Tnéhogmﬁng 8E t’(he mvgntlgl? eglém oub%é of fdrll?:u nle a%”’{?r%dibé@”t a

-CN or hal ogen, group of the
i nvention, wWudereRIRaaml R2 with rthe aarpgmqooﬁ-eqtthebpre @%P%@fﬂ 91’""ePtﬁ‘é t‘E:{RE'F‘O"hexyl
or cycl opent yl e gRub Q&%hialw silHﬁﬁﬁeot\ﬁthaon'éQﬁWRwrgrélﬁ)s anendRembeiimdnt, et hyl

ﬁ;?%;” | sopr C():)F/)gllohe%l gl%Lpl; %Irrgedt byCRh'qaan RE)lrs(?1glysubstl’cur}eéﬁjlvrs}l%t 123IUCh enbodi ment R3 15

25 In another embodiment of the invention, the ring formed by R' and R?, for example a
cyclopentyl or cyclohexyl ring, is fused to a benzene ring, and the ring formed by R' and R?
and the benzene ring are each optionally substituted as recited above. In a more specific
embodiment, the benzene ring and/or the ring formed by R' and R? are each optionally
substituted with one or two R groups. In one embodiment, the benzene is not substituted

30  with any R™ group. In another more specific embodiment, R' and R® form a cyclohexyl
group, which cyclohexyl group is fused to a benzene ring, or R' and R? form a cyclopentyl
group, which cyclopentyl group is fused to a benzene ring. In either case (cylopenty! fused to
benzene or cyclohexyl fused to benzene). said cyclopentyl or cyclohexyl and/or the fused
benzene ring are each optionally substituted with one or two R'? as recited above. In another

35 embodiment, the cyclohexyl or cyclopentyl group that is fused to the benzene is not

substituted with any R'? group.



ethyl or straight-chain propyl. In a preferred enbodinment, R3 is ethyl. In
anot her enbodi nent of the invention, when RL and R2 form a cycl ohexyl or
cycl opentwyb,030b@2zycl ohexyl or cycl opentyl are optional | y PCHEBeR/3668
benzene ring, and R4 is -OH, -OCH3, -CH2OH, -NH2, or -NHC(=O CH3. In

anot her such enbodinment R4 is -CN, -NO2, 10 -OH, -OCH3, -CH2OH, -NH2, or
-NHC(=0O) CH3. In another such enbodi nent R4sis -CN, - NO2, -OH -NH2,
-Q(CLl-4 alkyl), -(Cl-C4 alkylene)-OH, -NHC(=O) (Cl-C4 al kyl), -NH(Cl1-C4

al kyl), or -N(C1-C4 alkyl)(Cl-C4 alkyl). In a preferred enbodinent, R4 is
-OH I n another enbodinent of the invention, when Rl and R2 form a

]g:ycl gh?xyl gr CY & &RAE e afdréiReritipid dodneboyiments, myﬁnlemmé?ﬁupktiuwnmscpp&siemnialsl y
use 0 a benzene, ri.n - NHS( =0) 2CH3,

- NHS( = O)ZCI—Izweﬁm?d hte]\l&%fg(t)ﬂ %’@gn cirje T'%_{?ﬂuo 8@64\1 In ((amo% her such
enmbodi ment Q i s hél egwher ergpqdiment @iif@maww)whenméand Rifprem, 2 cvelghaxyl 9
-N(C1-C4 al k )Lc)cfpg;]{ %eaéyﬁlﬁﬁéégl orq a@éﬂwzare @(lo@IWfd(s@ﬂ-to@b@iz&)d ding, akf ROsN( C1-

C4 al kyl) ham C')S' ?'r Suf{n_g{‘mt h%m(c%ﬂethyl

enbodi rrené @ f"@" ﬁthy‘ isep[opYl
- NHS( =0) 202 é*HﬂGﬂStralgrﬂ&haHﬁ(opm mmﬂ @amd;menws(s:emyz CH2CH2OCHS,

- NHS(=0) 2( 4- ( 1-
ohen R(l a%d(m(foﬁgﬁgthéﬂwﬁ@*‘@)ﬁ the irf mewh@nhoqhmtfom ata@lohékvleatlon

pent the c cIohex ..
cycl opentyl &YRoPSplyh BW%WCS?h?Wb%ToWP'SP%“ é??z‘%ﬂﬁ‘%“%')’ fitged 5’n%l SazPe P[Yg aﬁd R &4
- C(=0) NHz, OEOH CNCHL, ﬂCHE@F:I hRH,, Dt NHGFEO)DH; TBrdnpthXr sush émbdajmenCRf iseCN; mz In

anot her ggﬁ pﬁerk;lc Pﬁ]ﬁéQMﬁ” rOIQHCqNBZ&-rl]t IP%chB%uf:r%ﬂb uﬁéﬁﬁ'l@h@x&h or

25 cyclo or cyc tion fused to_a
benzene ring NO@ +@H, F-NHzO-@(CrCC(aEK@) NER;Cs-3pyisn 9@'2 C(= CNI(‘I‘S@ AP o3

or - NHS(=0) 264 I% oFB(BY-Cl, BikgRE Pt L1y). &ﬂﬂpr&etréd éﬂnbdﬁumenﬂﬁ“ ise¢OH: CN. | n anot her
enmbodi nent of

e.i nve I I
cycl opentyl, the 9 &g 8&§W“b%(¥m%'303%5%mverﬁ%n'r WF'en ?{l gﬁgﬁa%@/ %f lopexyt or
benzene ring cycmndzntyl itre @lohggl orrw@gemtywb@em@éllwfﬂ%t@ﬁée"mf'ngaﬁdd ifEe. In
anot her ﬁCh @q‘oodb@f)m lmﬁs’(ﬂokﬁﬁfgem%%i@%l%% GEHY ON®, LINWES(=eNd- (nhree

grng)l(SCl glaf?%ﬂ?rglyqn)dazol@ qRirer SL&F bRﬁijl_!z e Cl gﬁ é&tst%IEﬂ)

al kyl') (C, - CA NM(€yC) alkyl INHIECC) @)1} C.r MiyIB(-C ORI, -CB(HOWh@fa"e/ﬁb@d?%% of
the inventi Orbd gf‘?:o ﬁ<]y|§’f-Nﬁ§ ll-ggll grti’-fsg—cﬁré"“ ﬂeaﬂothééuwéﬁﬁdrﬂnéﬂﬁ @R8¢, RS

are both hydr C ex onpoun of the Invention of
formula | ar @HV\D@(SPM%ZZW BBy 030BIP(FQ)CHCHs,  -NHS(=0).CHCH.CHs, - -

Exo- N- ( 3246- mgg(kcggﬁ@;p(z;(chgd.NHS( O)ZCHZCHZOCHs, or =NHS(=0),(4-(1-methylimidazole)).
roxy-cycl ohexyl ) - q? Oeﬁémea emBaat mg € [r%/e;mog] Nen & Yhli R form a cyclohexyl or

phenyl ) - met hanesul
Exo- N- ( 3- { 6- eyéigpent, [t ¢yrlohgeit orxsyaiepdmyl areyeptiessiniugad)to Boepsane 1ing. a8 X35 Ey ¢l of
3. 1. 0] hex- 6-p/ldrRBaRYINH; BRLORNASdAbihersidh 8@bodiment, X is H, F, -OH, or -CN.

In another embodiment of the invention, when R' and R? form a cyclohexyl or
25  cyclopentyl, the cyclohexyl or cyclopentyl are optionally fused to a benzene ring, Q is F, -OH,
-C(=O)NH,, -NHS(=0),CHs, -NHS(=0),CH,CH,OCHj;, or ~NHS(=0)(4-1-methylimidazole))
and X is H, F, -OH, or -CN.
In another embodiment of the invention, when R' and R? form a cyclohexyl or
cyclopentyl, the cyclohexyl or cyclopentyl are optionally fused to a benzene ring, and n is an
30 integer selected from one, two, and three. In another such embodiment, n is an integer
selected from one, two, and three, and Q is halogen, -OH, -O(C4-C, alkyl), -NHz, -NH(C4-C,
alkyl), -N(C4-C4 alkyl)(C1-C4 alkyl), -C(=O)NH,, -C(=O)NH(C;-C4 alkyl), -C(=O)N(C+-C.4
alkyl)(C-C, alkyl), -NHS(=0),H, or -NHS(=0),R"". A
in another embodiment of the invention, compounds of formula | are provided
35  wherein R® and R® are both hydrogen.
Specific examples of compounds of the invention of formula | are:



5

Exo- N-{3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex- 6-
yl ]- pherwybjostgtebmanesul f onam de; Exo-1 PCT/IB02/03668
-{3-[6-(3,5-difluoro-phenyl)-6-ethyl-3-aza-bicycl o[ 3.

1. 0] hex-3-yl]-propyl}- cyclohexanol;

Exo- 3-{6-et hyl - 3-[ 3- (1- hydr oxy-cycl ohexyl ¥- propyl ] - 3-aza- bi cycl o[ 3. 1. 0] hex-
6-yl}- 10 benzam de; EXxo-2-net hoxy-ethanesul fonic acid
(3-{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl ) -propyl]- 3-

aza- bi cycl o[ 3. 1. 0] hex-6-yl } - phenyl ) -am de; Exo-3-[6-ethyl -3-(2-hyd

roxy- i ndan- 2- yl negto-j3-{8-e&%ies-{3-(¢ yedroyscytioiExiipproyilyd-dzasbi¢yclofd. bolherebrylxm de;
15

Exo- 3- [ 6- et N Poanesiionamide: yan- 2- yI met hyl yl)-3- aza-bi cycl of 3. 1.0] hex-6-y1 ]
- benzani de;  Exo- EXQ%{%@WE@ Rahdydrreaty-gereenty)- propyi]-3- e b°y°'°[3 Olhex-

E 3-[ 6|— eE gyll %flﬁghéh nsimeaayndsadﬂamaeyl net hyl ) - 3-aza- f |
icyclo : ic aci

[ 3- %/ 6- et |-3-in d’a:)ﬁ) %—j%[ﬁ%}yﬁ%tﬁ Iy%%%yamﬁ% Imethnﬁgggé-glc%l&gqu 6%

bi cycl o[ 3. 1. fehgkméthgnepulfphamide;] - am de;

Exo- N-{3-[6-ethyl gg; { & [8)@5 Bitiord-piskin-8- ewgg%g%]yt% zyclétsaqz(ﬂh&d _gyi¢hepya-1. 0]

hex-6-yl]-5- flu oro-phenyl}-nethanésu |

Exo- N- ( 3- { 6- @clepexasell 3. (1- hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl o[ 3. 1. 0] h
ex-6-yl}-5- fluor Ex@mmg HER(igaesyitycoheryl)pipyl-28za-bicyciof3.1.0lhex-6-yi}-

Exo- 1- mei}d‘uyl %An B dazol e-4-sul foni c aci d

{3-[6-et EydroxgllndanZ | met hyl ) - 3-aza-bi cycl o] 3. })
hex-6-yl ] -phenyl} xar-aet hoxy-ethanesulfonic acid (3 {6-ethyl-3-[3-(1-hydroxy- clohexy -propyl]-3- .

Exo- 3- (6- et hyig@,cycla[ia:rmr?exﬂy[mbwl)-@mwaa bi cycl o[ 3. 1. 0] hex- 6-yl ) -benzam de;

Exo-1-nethyl -1 Hi_m ul fonigc P Al .
[3-(6-ethyl - 3 i nd Eﬁ- g%??iii-ﬁz ﬁydéoxxmdan -y\rrgethyl) 3-aza-bicyclo[3.1.0]hex-6-yl]-5-fluoro

bi cycl o[ 3. 1. b§rizexid6;: yl ) - phenyl ] - am de; 30
Exo- 3- {612t hyl - 3- [£3. é—iﬂb*@Nﬂé—gﬁb{y&&&ln@l&ﬁ&wrﬂet@ﬂ%b]m@cla[aa :dhesyeeyip[ 3. 1. 0] hex-

6-yl }-5- fluoro-benzam de; o-1-nethyl-1 Himdazol e-4-sul fonic acid
(3-{6- et hyl - B¥28M¢. hydr oxy- cycl ohexyl ) -
propyl ] - 3- aza- bi cE=é-2hthoty-@hdrexuldniy |deidpladerethy-3e(@ihgdroxy-indan-2-yimethyi)-3-aza-

EX;)I f_{gSet Egl%ﬁ%[& EQ]Q“]D& g&%%‘ %”X%LOQ?XW) propyl ] - 3-aza- bi cycl o[ 3. 1. 0] hex-

r oxy- phenyl ) - 3- az &2 P08y ?hi"e@]'fﬁé'ﬁ 3- ylaﬁ'ﬁt hy| [2-{Gredyiy3ndan=2-Yimelyrgza-
03/ 035622p PCE/C&&K{QII 0{p668 y1)-phenyi]-amide;

Exo- 3- (6- et hyl - Egglﬁgg,ﬁsgtw_gz(m%d,%mﬂere&qm@az% -y E51s: Copiidus-pfrgnol ;

and phar maceuti cal
fluoro- phenyl}-methanesulfonam|de

Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yi}-5-
fluoro-phenyl)-methanesulfonamide;
25 Exo-1-methyl-1H-imidazole-4-sulfonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-
3-aza-bicyclo[3.1.0]hex-6-yl]-phenyl}-amide;
Exo-3-(6-ethyl-3-indan-2-ylmethyl-3-aza- blcyclo[3 1.0Jhex-6-yl)-benzamide;
Exo-1-methyl-1H-imidazole-4-sulfonic  acid  [3-(6-ethyl-3-indan-2-yimethyl-3-aza-
bicyclo[3 ..1 .0]hex-6-yl)-phenyl]-amide;
30 Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl}-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-benzamide;
Exo-1-methyl-1H-imidazole-4-sulfonic acid  (3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyi)-
- propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-phenyl)-amide; .
Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-
35 phenol;
Exo-2-[6-ethyl-6~(3-hydroxy-phenyl)-3-aza-bicyclo[3.1.0jhex-3-yimethyl}-indan-2-ol;

and



O her specific exanples of conpounds of the invention of fornula | are:
Exo-N-(3-{6-ethyl-3-[3-(1-hyd roxy-cycl ohexyl)-propyl]-3-aza-bicyclo

[ 3. 1. 0] hewo®3#83622 5 phenyl ) - net hanesul fonam de citrate; PCT/IB02/03668

Exo- N- (3-{6-et hyl - 3-[ 3- (1- hydroxynet hyl - cycl opentyl ) - propyl ]-3-aza-bicycl of
3. 1. 0] hex- 6-yl}-phenyl)-nethanesul fonam de; Exo-1

-{3-[6-(3,5-di fluoro-phenyl)-6-ethyl-3-azaebi cycl o] 3. 1. 0] hex-3-yl]-propyl }-
cycl ohexanol ; 10

Exo- 3-{6- et hyl - 3-[ 3- (1- hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl o[ 3. 1. 0] hex-
6-yl }- benzam de; Exo-2-net hoxy-et hanesul fonic acid

(3-{6-ethyl - 3- [3 E(xggb(ﬁc& ymaﬁﬁlzq,th@w )3aﬁé-apyd|o][3 B.0]hex-6-yl)-phenoal;

aza- bi cycl o[ 3.1, 0] hex- %lg%ﬁ%gi Z} ﬁ% de; Exo- 2- met hoxy- et hanesul f oni ¢
acid (3-{6- eﬁ“ﬂyhaf af%““fi {/]eysc? ¢ Srhexyl )-propyl]-3- 15

aza- bi cycl o[ 3. 1. Q)thenspécifid éxapinen pf qompatiis Otf:ih?r"é(?'éﬂon of formula | are:

Exo- N- (3-{6-et hylz3; I\{}é’{%]e'tmgf[él(WHy@B&* BRIk )) oRSp9slakaBicatop. hoesses-af-3. 1. 0] h

ex-6-yl}-5- fluoro- E -‘met hanesul T onami
Exo- N- ( 3-5{ 6-Rbepyrmed Tf@sw'@"ﬁw’%&’? cycl ohexyl) propyl ] - 3-aza- bi cycl o[ 3. 1. 0] h
ex- 6-yl }-5- fl uormomneaip-athyraiharasxfroethyrcyropertyly-propy]-3-24-bicyclo[3.1.0Jhex-

Ex;lf E_)G et uo¥lba'€hﬁ£&%thgxgm%%m9%d ohexyl ) - propyl ]-3-aza-bicycl o[ 3. 1. 0] hex-

Ex0- 3- { 6- et hyl - 3-ExR-1-{B-IRy 3B wityoreyphpReEsny- 3;5%%%]'0[%1 Qhex- %ﬂ'&:g}’e‘?%’m 1. 0] hex-
6-yl}-5- fl Ué%.ghgg.r,@am de tosylate; Exo-1-nethyl-1 Himdazole-4-sulfonic

S?i)gyl( ]3 : _6-a§tat“t;: Cl?fé:g agéu_pt? éﬁ%gf( X%'IC&(P:/ 9&%&% Broéﬁﬁ Claza b&clo[3 A O]hex- -yl}
H i mi dazol e-Bengariiieini c acid (3-{6-et hyI 3-[3-(1-hydroxy- cycl ohexyl)

propyl]- 3-aza- bi c Hﬁl[n%th%x LthSﬁbvsﬁlfo)ﬁlc} adRh el tnyRBI3Ia -1 biokyaiy@lohexyl) o
Exo- 3-{ 6- et hyl - hydr M },’? ohexyl') - propyl] - 3-aza-bi cycl o[ 3. 1. 0] hex-
6-yl}- phenozpza-t{g{yclo[s 1 O]h x-6-yI}-phenyl)-ami

Exo0- 3- { 6- et hyl - 3- E@Z-inethpsly-ethgresyifnishasid/ 3-Beatayb H4I3-C15ydmxy-iceheybPPPIl-3] hex-
6- yl } pfieno -6-

3-[ 6‘% t héﬁacdééy glt\?el Odhex XYI} phenyl) am(lfe cutratt—:y ?, {]83_ O[E,’;f ]'lh LI E)é 6-yl]
- 5 f | uoro- - benzB¥a- Hé3-{6-et yl-3- [3 (1 hydr xy-cyclohexyl)- propy aza- cyclo OJhex-6-yl
Exo- N- { 3- [ 6- fidiphedylf-Aretipféifynaniidban- 2- yl net hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex- 6-
yl]1- 35 phenyl} th . -6-y1}-5-
Exo-N-{3-[ 6- et hyIrrE @ggﬁ atpg@g}(ﬂﬁgjﬁog cy?IOhexm/[l)mpst 3a%Z§ bbﬁy‘3§/[31§ h??xl y& hex- 6-
yl ]1- phenyl } flupee- btmel%meﬂ@neﬁwfa@rm%estgﬁsﬂ@*é WD 03/ 035622 PCT/ |1 B02/ 03668 -8

20 Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyi]-3-aza-bicyclo[3.1.0]hex-6 -yi}-5-
fluoro-benzamide;
Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl}-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-benzamide tosylate;
Exo-1-methyl-1H-imidazole-4-sulfonic acid (3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-
25  propyl}l-3-aza-bicyclo[3.1.0}hex-6-yl}-phenyl)-amide;
Exo-1-methyl-1H-imidazole-4-sulfonic  acid (3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-
propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-phenyl)-amide citrate;
Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicycio[3.1 .Olhex-6-yl}-
phenol;
30 Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-propyl}-3-aza-bicyclo[3.1.0]Jhex-6-yl}-
phenol citrate;
Exo-3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-bicycio[3.1.0]hex-6-yl}-5-fluoro-
benzamide; S L .
Exo-N-{3-[6-ethyl-3-(2- hydroxy-|ndan-2-ylmethyl) 3-aza—blcyc|o[3 1 0]hex-6-y|]—
35  phenyl}-methanesulfonamide;
Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-bicyclo[3.1.0]hex-6-yl}-

phenyl}-methanesulfonamide mesylate;



Exo- 3-[ 6- et hyl - 3- (2- hyd

roxy-i ndan- 2-yl net hyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl]- benzam de;

Exo- 3- [ 6-wWDhgl03821 2- hydr oxy- i ndan- 2-yl met hyl ) - 3- aza- bi cyclP6T3BA2/Bpésex- 6- yl ]
- benzam de citrate; 5 Exo-2-nethoxy-ethanesul fonic acid

{3-[6-ethyl -3-(2-hydroxy-indan-2-yl nethyl)-3-aza-

bi cycl o[ 3. 1. 0] hex- 6-yl ] - phenyl } - an de; -8-

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 ]1-5- fluoro-phenyl}-nethanesul fonam de; Exo-1-nethyl -

H i mi dazol e-4-sul fonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-ylnmethyl)- 10

3-aza- bi cycl o[ 3. 1EQ)-feXethyl-343- hyarwwid}an-ammyl) 3-aza-bicyclo[3.1.0]hex-6-yi]-

Exo- 2- [ 6- eth 'Wés hydr oxy- phenyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex-3-yl net hyl ]-i nd
an- 2-ol ; Phoxy- ethanesulfonlc acid

[ 3-(6- et hyI 3 i ndEm&{@fdetm&ﬁmfhydsﬂxman-zylmethyl) -3-aza-bicyclo[3.1.0]hex-6-yl]-

bi cycl o] 3. 1. Q%A}%ldgcyrgt)%phenyl ] - am de; .
T e o ety SR AU e BRI 5z | o
[ 3- (6- et hyl - Bicyoufmano@Bey-byppen)i}-anide.a-

bi cycl o[ 3. 1. 0] hex I L3 ( -bicvclol3.1.0lhex-6-i]-5-
Exo- 3- ( 6- et hyl - 3- ngﬁégﬁeogﬁm (%ﬂ-g'zdgﬁgﬂlc'@eéhyg P e Y ol

Preferred coﬂtﬁmmnfﬁﬁjlyﬂrrneﬂtﬁﬁwlf%aﬂmdéi‘ t he invention ar e:

Exo- N- (13- { 6- et hyl £80-) Bnelry-Triidaeyle @ysalianieacid {3-[6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-

) - propyl e 20 phenyl) - met hanesul fonam de;

Exo- N-(S]'QG gi%@?'cﬁ%%?%ﬁ%e Hllgln nylEa%ldohex - propyl ]-3 aza- bi cy¢ (L_S 1.0]h
ex- 6-yl }- phenyl )Eneeﬂ@mw@r(%mwd@erml)t?r%aa@'cycloli*» e 3imetnyl-nd

Exo- N- (3-{6- et hyl éab%weﬁﬂoxmtﬂér@&mﬁkhyl eyial operd-jlethypBaigh- yanam—amzeycl o[
3. 1. 0] hex- 6y|}§ %;[m Lélfonamlde 25

Exo- N- ( 3- { 6- BEHsALE é.o{h?x' YR V'9%€ycl ohexyl ) - propyl ] - 3-aza- bi cycl o[ 3. 1. 0] h
ex-6-yl}-5- fl uomephwwylﬁummgwrammcmw1 Olhex-6-yl)-benzamide;

Exo- N- ( 34§6- et hyl E§ol1 %étﬂw-h%( ﬁﬁ.&’a%léﬁya%lf&{wxyelc}d Propyvdidy-3-mma-2bifiseyslaal. 0] h
ex- 6-vyl }- - fluoro-phe - met hanesul f onam de besyl at e;

Exo- 3- { 6- et hPICyCEEQ[?éoIthﬁ;Y PRy e AEX Y| ) - propyl | - 3- aza- bi cycl o 3. I . 0] hex-
6-yl }-5- 30 fl uor gxbsrB-amiyideindan-2-yimethyl-3-aza-bicyclo[3.1.0Jhex-6-yl)-phenol.

Exo- 3-{ 6- et hyl 3- bi | o[ 3. 1. 0] hex-
o Ly L 3, itarbdad R SHBIRRYY b iRE RN ale: 3 aza-bi ovel of ] hex

Exo- N-{ 3- [ 6- et hyl E;o@!zcsr{ww;@y{sﬂhaawxzsycrqu’@mw?nyﬁ 378 DisYROR ! Gihex-P BT hex- 6-
g(] I\fhgwg} REY pRBi)anasdnes ommiate; 35 . vl -
yl ]O paem[/l }- m?hé@é‘ﬁ'@% ﬁggﬁjl)%yd[g (ﬂg ?Xgi%?lcr}%ﬁ%%} %@%@%@#&%&6?@%
phenyl)-methanesulfonamide citrate
Exo-N-(3-{6-ethyl-3-[3-(1-hydroxymethyl-cyclopentyl)-propyl]-3-aza-bicyclo[3.1 .O]hex-
6-yl}-phenyl)-methanesulfonamide;
25 Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yi}-5-
fluoro-phenyl)-methanesuifonamide;
Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl}-3-aza- blcyclo[3 1.0]hex-6-yl}-5-
fluoro-phenyl)-methanesulfonamide besylate;
Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexy!)—propyl]-3-aza—bicyclo[3.1 .0lhex-6-yl}-5-

30 fluoro-benzamide;
Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3. 1.0Jhex-6-y1}-5-
fluoro-benzamide tosylate;
Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-
phenyl}-methanesulfonamide;
35 Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-

phenyl}-methanesulfonamide mesylate;



-9 Exo- 2- met hoxy- et hanesul foni c acid

{3-[6-et hyl -3-(2-hydroxy-indan-2-yl net hyl) - 3-aza-

bi cycl o[ 3wW0.06kbw22 6- yl | - phenyl } - am de; EXxo- 2- net hoxy- et haR€TUB23bes aci d
(3-{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl ) -propyl]- 3-

aza- bicycl o[ 3. 1. 0] hex-6-yl } - phenyl )-am de; 5

Exo- 3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hgl ) - 3- aza- bi cycl o 3. 1. 0] hex-6-yi ]
- benzam de;

Exo- 3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex- 6-yl ]
- benzam de citrate; Exo-3-{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl

)-propyl ]-3-aza- biEs'acyg-hQ[thyLetBénebeﬁbn&- adid £3-[b@thyh®(Ethydroxy-indan-2-ylmethyl)-3-aza-

e G e R
roxy- phenyl ) - 3- az&xcbl?wﬁio&[ gihanegylifpsie- g K?T@t%WP-[:f {idytozy-gyclohexyl)-propyl}-3-
Exo- 3-{ 6- Et hxka-acic%ts(ﬂo]wcwimma flafig; vl

o )hﬁ'e%f’zazw& oy THa PP e Ve T BT Bk POl Y BIY- 1, 2,3, 4.
t et rahydr o- benzamide;

ht hal 2-yl -6.-d
(+)- ex0- N (3:[ o B e e B b 2. 1 ety

)-3-aza bicy P'@ﬂag"dfcé']aﬁex 6-yl ] - phenyl } - net hanesul f onam i de; 20
(-)-exo-N-{3-]6- EtHwB{@ethﬁ-shMT-ﬁWe& FeiShekyl)-priopyilBraliaebicyalpl3t iieait-y2- y | net hyl
) - 3- aza- , iC ﬁl %[ 3.1.0] hex-6-yl]-phenyl}-net hanesul f onam i de;

Exo- 3- [3 2- éy rdxy-l ndan- 2- yl met hyl ) - 6- pr opyl - 3- aza- bi clycl 1. 0] hex- 6-yl
] - benzam de; Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyi]-3-aza-bicyclo[3.1 hex- iy

Exo- 3- { 3- [ 3- pileddysliraky- cycl ohexyl) - propyl ] - 6- propyl 3-aza-bi cycl o[ 3. 1. 0] hex
-6-yl}- 25 benzam

Ex0- N- (3-{3-[ 3- (1%@3%“@?3‘8#@9&%’5 ohend)s3pra-icyiol3; | Olgex;3-metnyllingan-acol, oy o
-6-yl }- phenyl) - méxbar@EhyFbRdAhudroxyErdanz2- %Gthyjkiya@tl?@ﬁle&ﬂl Flepxibeyitaci d
{3-[3- (21Bydrbe.¥zén1.dédan 2-yl met hyl) - 6- propyl -

bi cycl of 3. h
Ero N 19 (o it ey HeispSpbods g S %&?pﬁi%%z PRI 0] e

X-6-yl]- phemybl}thahrt—:hﬂme&gd)—ﬁezmhmyhﬁz[3 EQber6lyBphayl-amideanesul f oni ¢ aci d

(3{3[3(1 hydroy : } 2l g :
i sopr opyl - 3- aza- b:ic IT@E%\%I)()’ _I@;BVJX% -1 %h3e4 tetrarlyg‘ﬁ;‘ raaghthalen 2-yimethyl)-3-aza
Exo- N-{ 3-[ 6- FP!GM‘}'P[33-°I*'@¥ 'Y!i Ph?f}YHT"Eﬁ% %@I’?‘F’Q'cycl obutyl net hyl ) - 3-aza 35

bi cycl o[ 301. 0] hex-(§=ex N-{@-tﬂ%ﬂﬁ&lb (Mhraﬂ,eﬁ,lbfﬁéﬁdﬁyde snaphthalen-2-yimethyl)-3-aza-
EXS] ﬁe£(66Et h%l glo[@‘i 0ﬁ1e>:|<‘-6r3]/}j pF1 y‘fiﬁétl‘?éh%@&ﬁaﬁ&%ﬁé;o*)“t yl methyl) - 3-aza-bi cycl of 3.
Exo-3-[3-(2-Hydroxy-indan-2-ylmethyl)-6-propyl-3-aza-bicyclo{3.1.0]hex-6-yl]-
benzamide;
Exo-3-{3-[3-(1-Hydroxy-cyclohexyl)-propyl]-6-propyl-3-aza-bicyclo[3.1.0]hex-6-yl}-
25  benzamide;
Exo-N-(3-{3-[3-(1-Cyano-cyclohexyl)-propyl]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl}-
phenyl)-methanesulfonamide;
Exo-2-Methoxy-ethanesulfonic acid  {3-[3-(2-hydroxy-indan-2-yimethyl)-6-propyl-3-
aza-bicyclo[3.1.0]hex-6-yl}-phenyl}-amide;
30 Exo-N-{3-[3-(2-Hydroxy-indan-2-yimethyl)-6-isopropyl-3-aza-bicyclo[3.1.0}hex-6-yI]-
phenyl}-methanesulfonamide;
Exo-2-Methoxy-ethanesulfonic acid (3-{3-[3-(1-hydroxy-cyclohexyl)-propyl]-6-
isopropyl-3-aza-bicyclo[3.1.0]hex-6-yl}-phenyl)-amide;
Exo-N-{3-[6-Ethyl-3-(cis-1-hydroxy-3-phenyl-cyclobutylmethyl)-3-aza-
35  bicyclo[3.1.0]hex-6-yi]-phenyl}-methanesulfonamide;
Exo-3-[6-Ethyl-3-(cis-1-hydroxy-3-phenyl-cyclobutylmethyl)-3-aza-bicyclo[3.1.0}hex-6-

yl]-benzamide;



yl]-benzam de; WO 03/035622 PCT/|1B02/ 03668 -10 Exo- Ethanesul fonic acid
{3-[6-et hyl -3-(2-hydroxy-indan-2-yl net hyl) - 3-aza-

bi cycl o[ 3wW0.08kbw22 6- yl | - phenyl } - am de; and Exo- Et hanesul f @QiraBéxi3des
(3-{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl)-propyl]-3-aza-

bi cycl o[ 3. 1. 0] hex- 6-yl } - phenyl)-am de; 5 and, of the above conmpounds t hat
are not salt forns, pharmaceutically accept@&ble salts thereof. The term
"al kyl", as used herein, unless otherw se indicated, includes saturated
nonoval ent hydrocarbon radi cals having strai ght or branched noieties.
Exanpl es of al kyl groups include, but are not limted to, nmethyl, ethyl,
propyl, isopropyl,Barithdnebufoyic. 10acithe t d8-fB-etioy-8(@aydkgily-indaaL-wrsely e eazs-n,

unl ess ot her uéﬁlob%] @}q}pﬂenﬁ _MAgS JRen- aromatic saturated cyclic alkyl
noi eti es mhereln i s as defined above

anpl es of cycl oal kyl
i ncl ude, but are n’?ﬁo Eth?ﬁ“"?‘é@”‘?o ¥l oﬁr{éﬁW' 3'@%1“@5‘?58’99‘13’?'°W¥'?'B’ﬁ@¥ﬂ'§fﬁ?a'
cycl ohexyl, amielclofyicojodxegjiyphenyipemiier m "aryl ", as used herein, unless
otherw se J ndi cat eg, BP&L%@S\% ;Bﬂr%%%% delﬁ’ot AR &%Hwé{%f}tlcfa{)pg@c@gtaﬁlteh y

aromati ¢ hydrocar bon r enmova n, such
i ndenyl, and ata8eenyl . "Heteroaryl", as used herein, refers to aromatic

groups contai ni ng pREeteRR “HIRVIe ashﬁﬁeﬁrtfe}@rpftﬁﬁleéé),othSrwxél-;r chate@rﬁf:I@dé%bééfurEfe@m
one to four heteroat

icyclic ont ai ni n

ot er oat o WHBRRARMDSiopRR S AL % ATISth o PaEer SR P 2T 3t
"heteroaryl" grapsinciuheuhateaotiamitet tagmetgsetofl, prépys isoprepyhtand ibatdn al so
i nclude ring syst eﬁ% teﬁHbé)FdoTalkyledas%éeB r%Flé?n anle@ro%me%& 'iH&IcStEB Cclufes@Apl-es
of heteroaryl groups are p y}/ H% dazin I m dazol lé{ %{’I m di n |,
pyrazolyl , 1 reEBEISFatREe ﬁ?‘*ﬁﬁ'k BiGieHRSY herein i Sfned pave o FERPIPIes o yi
t hi enyl i soxew:lbbw inclubé,aoub brel not trriged ad, \cycloprapyt, leyaabotyl lcyclapgntyip byclohexyh dmldy | |
benzi m dazol y %Mof uranyl, cinnolinyl, indazolyl, indolizinyl,

tr| :

phthala2|nyl 25 |50|ndolyl purinyl, oxadiazolyl, thladlazolyl
furazanyl, benzofuf |"aryhe® 5844 '@ﬂﬁ‘ﬁ'é rijpliess ig ndigatedyinciudes an organic

benzot hi a1253I yﬂaducﬂeﬁamam 3N aroffiati/ERJchBY by oRaoRbhdlydrogaaduichas ipHernyy,| |
di hydr oqui nol |¥ hthtleulnre%h ﬂPI noI yl, di hydroi soqui nol yl,

tetrahydroi soql? hot F YHeNzo uryr furopyridinyl, pyrolopyrimdinyl, and
azai ndol yl . The fo‘i’r@@ma‘bﬁi’ @6 04864, herpin, defelsviodarpmatin pleBPSc ONiRINING O jO t rmere

above, may bendweradibas (©ds é’rONPrpré?ﬁréﬁlyt fshese W eswe h%fé%tdrr% PRS %uhi'cﬁ:l ic %ﬂfup

i nstance, a gro derived fr
et ol 5.yl CSTAEHe.S Mo BOPEHRES MERER A oot (e G el AP o Apass
al | possifl e thatetoaryirgoupSaTties hatérogmingroupads tios ifventionlcan lalsodncllte rolgt systees by

formng sal t Ssdﬂsﬁtme@QMh %ﬁé A Tndpd oxJ’%%ieﬁ‘esgrB&é%p%%eo?%ler&N Yr&UBIRPY Beridyi,
formula |I. Exa (g) armaceutically acce
pyrldazmyl |m| azolyl, pyrimidinyl, pyrazolyl, rlazolyl pyrazinyl, quinolyl, isoquinolyl,

tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, triazinyl,
25  isoindolyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzotriazolyl, benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
dihydroquinolyl, tetrahydroquinolyl, dihydroisoquinolyl, tefrahydroisoquinolyl, benzofuryl,
furopyridinyl, pyrolopyrimidinyl, and azaindolyl.
The foregoing groups, as derived from the compounds listed above, may be C-attached
30 or N-attached where such is possible. For instance, a group derived from pyrrole may be
pyrrol-1-yl (N-attached) or pyrrol-3-yl (C-attached). The terms referring to the groups also
encompass all possible tautomers.
Salts of compounds of formula | can be obtained by forming salts with any acidic or
basic group present on a compound of formula I. Examples of pharmaceutically acceptable
35  salts of the compounds of formula | are the salts of hydrochloric acid, p-toluenesulfonic acid,
fumaric acid, citric acid, succinic acid, salicylic acid, oxalic acid, hydrobromic acid, phosphoric
acid, methanesulfonic acid, tartaric acid, maleic acid, di-p-toluoyl tartaric acid, acetic acid,



35 salts of the conmpounds of fornula | are the salts of hydrochloric acid,
p-tol uenesul fonic acid, fumaric acid, citric acid, succinic acid, salicylic
aci d, oxawpwm3msiee? hydrobrom c acid, phosphoric acid, neteanBeuidbeni c
acid, tartaric acid, nmaleic acid, di-p-toluoyl tartaric acid, acetic acid,
WD 03/ 035622 PCT/1B02/ 03668 -11 sulfuric acid, hydroiodic acid, nmandelic
acid, sodium potassium nagnesium calcium- and |ithium The conpounds of
formula | nay have optical centers and therefore may occur in different
enantiomeric and ot her stereoi soneric configurations. The invention
includes all 5 enantioners, diastereoners, and other stereoisoners of such
conpounds of sififaricratia Hydroislic avkl, maadelic acelsediamdpataskiom, magneasiugs celiemeefid The
synt hetic nethods described below in the "Detail ed Description” section and
in Exanpl es produce primari Ity conmpounds of formula | having the relative
stereochenistry iTh¢ garmpeypesiofforidtinh Ba deve prtical sanfess a1d iasﬁegw MY \OFeur X' R3
H11 11H N adifereit shanforderit—ank dther st@etib@n&icncdifidurationy. The iavehtion &ckidess all

defi ned apove. ounds of fornula || i t]

accept abl s5??”&?@?@"'3%3?%’??r%'damérr%%eigrtr%r%ggor% gtoﬁguc?'%eﬁtl o%.olfg%lr?%%dhéss of
formula Il amell axacetiagndotbeymixtares Blezaof-ve to the quarternary carbon on the
fused cycl opropafgg Eﬁ{tﬁe@ib inflkHa8s Hbdteibsy B4I6WIn e “DétaiRid MeESion”tSeetidaheia

(having Q and X attached 15 thereto f ounds of fornula Il is on, the
exo face of EHEMpIeS ET%TQ%P’EW‘I'YOWQJHW?%Pﬁggﬁﬁﬁlﬁgt@/a.v'”g(fg?rﬁ%]éwass%?ﬁ%?‘ﬁma N
wher ei n Q i s ilosttabgicny,comfbinds X fau@dil beldwl ), - NH2, -NH(Cl- C4 al kyl),
-N(CL-C4 al kyl') (C1-C4 al kyl), -C(=0 NH2; —- C(=0O NH(C1-C4 al kyl ),

-C(=O N(CL-C4 alkyl)(Cl-C4 alkyl), -NHS(=Q 2H, or -NHS(=0) 2R' are
preferred. The subject invention also.inclides isotopically-I|abel ed
conpounds, which are 20 identical to phege rectted in fornula |, but for
the fact that one or nore atons azf r Iad_by' an atom having an atom c
mass or mass nunber different fromthg atopi ¢ nass or mass nunber usually
found in nature. Exanples of isotopes thaf can be incorporated into
conmpounds of the invention include isotope&s @gRhydrogen, 'carbon, nitrogen,
oxygen, phosphorous, fluorine, iodine, an& chlorine, such as 3H, "C, 14C,
18F, 1231 and 1251 Hin, i H

N
/ TR? I

wherein R™ , Q, X, and n are as defined above. Compounds of formula I, and their

10

pharmaceutically acceptable salts, are preferred embodiments of the invention. Compounds
of formula 1l are exo diastereomers relative to the quarternary carbon on the fused
cyclopropane-pyrrolidine ring system. In other words, the phenyl (having Q and X attached
15  thereto) of compounds of formula Il is on the exo face of the [3.1.0]-bicyclopyrrolidine moiety.
Compounds of formula il wherein Q is halogen, -OH, -O(C4-C; alkyl), -NHz, -NH(C4-
C, alkyl), -N(C4-C4 alkyl)(C4-C, alkyl), ~-C(=O)NHz, -C(=O)NH(C;-C,4 alkyl), -C(=O)N(C+-C4
alkyl)(C4-Cy alkyl), -NHS(=O).H, or -NHS(=0),R" are preferred.
The subject invention also includes isotopically-labeled compounds, which are
20 identical to those recited in formula I, but for the fact that one or more atoms are replaced by
an atom having an atomic mass or mass number different from the atomic mass or mass
number usually found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, -carbon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chiorine, such as °H, ''C, "C, F, '® and ™.
25 Compounds of the present invention and pharmaceutically acceptable salts of said



25 Conpounds of the present invention and pharmaceutically acceptable salts
of said WD 03/035622 PCT/|1B02/ 03668 -12 conpounds that contain the

af or enentwormad3jesnt opes and/ or ot her isotopes of other at®es/IBérEs6ss t hin
the scope of this invention. |Isotopically-Ilabeled conpounds of the present
invention, for exanple those into which radioactive isotopes such as 3H and
14C are incorporated, are useful in drug-and/or substrate tissue
distribution assays. Tritiated, i.e., 3H, 5 and carbon-14, i.e., 14C

i sotopes are particularly preferred for their ease of preparation and
detectability. 11C and 18F isotopes are particularly useful in PET

(posi tron em a&ipomdsttbarmgniajpitig afoeamtbnfichbd isope prédioraatieer latdpes bl athéryatoraef ul

i n SPECT (SI ol,an i ut t r a S In
brain i mag m}% E‘M{ﬂh\ fR sc%ghso? g .nxfeﬂ{‘&h %%E{Q)l el?c{melgsgr{ﬁlg%lmds b wu Ghtnt |
deut eri um i .iaventign fOE:ﬁ?ﬁa"&‘?"F éﬁ“He c'@tPt ‘c’ih'ﬂ‘ fﬁﬁ’é’?‘éﬁ@d??t@eéd%’éﬁtaégé‘b af‘@sdl’tﬁ"ﬁg
from 10 great uﬁéor;n%ta@@lré Gsefll Mkirkg dnd/or EEstrats assk alstrmﬁoa@ssaisl MritiatedOi.e., 3H

hal f-1ifeor du ed 0sage, uirements_and, . hence referred
sone ci rcﬁ-’mst BN 1qb‘te DI cafcf(?g)efgb e AFUIaL PSS IRY ?Org}e'rfeé?e °pr B aﬂd

i nventi on candefestebiityt | y'®eangr elba$cé@bebyareanartyulnr@/ oeefult hePEbr(o@sztchnr emission
di scl osed in {hegratis N ER aﬂqécﬁ‘é’pek Qaré B%lmms@lﬁl #Heélﬁ’é‘.’bT g Predtdrd la'rtnlsgign

readily avallab?elsotowa y | abel ed rea non-1 sot opi cal

| abel ed r eageffmPUipEzef, ”E’Q'ﬁf’@e'ta'i WRAEHh 1 Brﬁ""aﬁ?g'"?)r dﬁ?f*ﬂ"és SUOSHEMATNHED B?a‘%/eﬁe
formul a R18 istdpeR skofi as gdugarieinni.eRFHacmh dRardaerain metdpemtheadmdges\ reisaltivghfrart
they are Rt a@'@%@ﬂ n%%@ﬁccgé\g l%/ofc;roé%}r?:leqﬁﬁrgsedCMClﬂp@lhle||fe05r g%uc%% osage

het er ocycl oal rising romon ree hetero atons selected from
0, S -C(=0, reaw@mﬁn Sl \Wﬂéﬁeef“ﬁy§3l R!efEWI BaﬁOWI CirgEM${aRGes- od?f&‘?"dfﬂ'k&ape'ed
optional 'y cognosdsOsteforillDl of Wi ToeHtbe chrogetirallang pbesrel By sainfhgcyal wal kyl

or heterocycl I S y
heteroaryl gr %ﬁée‘éx{,\lﬁ d?sclggedl |R H‘% é&é rE:%s %qu %tl?%(E)fcé\g‘lg%%ég%% ll))h b%tggﬂgg%ﬁ%aa IIKyI
formed by RL %dﬁb@s@amca"é@éﬂe‘bfﬁﬁil%ﬁ* PyOfb'éOtgm%Y lebeledigagnpt.f r om one to
three R12sgroups, asubribOn@Riidn@ialprovides!s@tbodkhaslof tiffori@lker oaryl can each
optionally independently be substituted witfy fromone to six R12 25 groups,

wherein the RL2 groups are selected from , hal ogen, -OR13, -NO2, -CN,
-C3-06 cycloal kyl, -NR 13R14, -NR 13CzQ , -C(=O NR13R14, -0OC(=0)R13,
-C(=O OR13, -C(=OR13, -NR 13C(=0) OR7#, - R13C( =0) NR14R15,

-NR13S(=0) 2R14, and - S(=0) 2R13; each R13, grgg R15 is independently
selected fromH and C1-C4 al kyl, wherein each b4 al kyl is optionally

_SUOESt '_ tstlflt efiN‘l’_l\Gé/ﬂé??nﬂ h?Q?]d)ﬁearE%lf;/whﬁee&rbcdr\tféRhl&#ﬁ@){(&e%ﬁécﬂﬁé Q:gnrfe'&fég't o i3 5@ Q%in
al kyl), S( C1ovelpalky! 19 Py C7 hetRioCyciqelsy! comprising freq_dng tgﬂhﬁﬂ heterg @j@m@f@a‘:ted from

- C(=0) Q( C1- C40as ke(=5Q), and N; and wherein said cycloalkyl or heterocycloalkyl optionally contains one
20  or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is optionally fused to a
Cs-C14 aryl or Cs-C44 heteroaryl group;
wherein said Cs-C; cycloalkyl or Cs-C; heterocycloalkyl formed by R' and R® can
each optionally be substituted by from one to three R' groups, and said optionally fused aryl
or heteroaryl can each optionally independently be substituted with from one to six R'
25  groups, wherein the R'? groups are selected from R™, halogen, -OR', -NO,, -CN, -C5-Cs
cycloalkyl, -NR"’R", -NR™®C(=0)R", -C(=0)NR®R", -OC(=0)R", -C(=0)OR™, -C(=0)R",
-NR"™®C(=0)OR", -NR"*C(=0)NR"R"®, -NR"*S(=0),R", and -S(=0),R"?;
each R™, R", and R" is independently selected from H and C4-C, alkyl, wherein
each C;-C, alkyl is optionally substituted with from one to three substituents selected from
30 - halogen, -OH, -SH, -NH,, -NH(C+-C, alkyl), -N(C4-C, alkyl}(C4-C4 alkyl), -O(C4-C4 alkyl), -
S(C+-Cs alkyl), -CN, -NO,, -C(=0)(C;-C4 alkyl), -C(=O)OH, -C(=0)O(C;-C, alkyl), -
NHC(=0)(C4-C, alkyl), -C(=0)NH,,and -C(=0)N(C4-C, alkyl)(C4-C, alkyl); and
R'* is —O- or -NH-.

Compounds of formula XXI are usefu! in preparing compounds of formula 1.



NHC(=0) (C1-C4 al kyl), -C(=O NH2, and - C(=O) N(C1-C4 al kyl)(C1-C4 alkyl); and
R18 is -0- or -NH. Conpounds of fornula XXI are useful in preparing
conpoundswofosfstseul a 1. WO 03/ 035622 PCT/ | B02/ 03668 - 13 Ple/IBedl)3eet

i nvention al so provides conmpounds of the formula x Qb H ,,~H O NO
(I'V) wherein X is H, halogen, -OH -CN, -Cl-C4 al kyl substituted with from
one to three halogen atons, or -Q(Cl-C4 -a3kyl), wherein the Cl1-C4 al kyl of
-Q(Cl-C4 alkyl) is optionally substituted 5 with fromone to three hal ogen
atons; and Qis halogen, -OH -Q(Cl-C4 alkyl), -NH2, -NH(Cl-C4 al kyl),
-N(CLl-C4 alkyl)(Cl-&4 alkyl), -C(=ONH2, -C(=O NH(C1-C4 al kyl),

-C(=0 N(C1- G4 al kitle)stibjectbrvertok lsp provitittortgoditis dfthe foividE( =O) 2R".  Conpounds
of formula IV are useful in the preparg%ion of conpounds of fornmula I. 10
The conpounds of the invention of formiyla | are useful because they possess
phar macol ogi cal activity in aninmals, ci ally mammal s, incl udi ng humans.

The subject invention thus al so provi-ces™ hod for treating in a manmal ,
including a human, in need thereof a dHsgndér or condition nediated by an
opi oid receptor or receptors which net gprises admnistering to said
mammel an anmount of a conpound accordi ng 5to fornmula | effective in
inhibiting an opioid receptor or rece . The subject invention also
provi des a nethod for treating in a |, including a human, in need

thereof a disorder or condition nediated by an opioid receptor or receptors
whi ch nethod conprises adm nistering t8sai d mamal an amount of a conpound
accordi ng t an&biRixk IH, abibgs, Lor, CN, 1¢,antdKyDsubsiitdied ivatBIfdar oar totiraelhtlbgen 20

The subj ect inventi ) rovi de t f t reat. i B

i ncluding a *RUFeM,” 8&%@2@89@@6{%@&3}- |4sat£<9f3°éff g(r:"%‘b%%flll)p ?Sﬁrag%‘yec e'd',t?dr om
i rritabl esbowh frey pukrtorese haimstampﬁta?n_dn_; nausea; vomting; pruritic
psor ] a5 5 ecrams B H O N o P ANor ot a
Bul i m 2, andkBmaarPNH:ET QB i G GrAC G av e BB &
i ncl udi ng alammﬂ#ogﬂﬂjption, 25 anphet am ne addi ction, cocai ne addiction
and addiction to gagg&]nﬂ% 81;({?/';3@{6 9% RERI iITHH R Ration @PEdHPoultds JRRFAUIAE; an

opi ate over dose; xua unction, Including erectile dysfunction and
i npot encd? st r oke ThheamPeung Ph;he; nyenieR 1ot f‘HF‘éflanPiaFﬁ gesul t?ﬁ?%ﬁl tH%VaPr%ﬁ&?s
Par ki nson' s pRirmeéi®icalicingin®imals, dsseriemaagels! atladieghuweawsi t i ve decl i ne;

and Attention Def 'Tﬁé ;[:ubjae%g invention thus also provides a method for treating in a mammal, including

a human, in need thereof a disorder or condition mediated by an opioid receptor or receptors
which method comprises administering to said mammal an amount of a compound according

15  to formula | effective in inhibiting an opioid receptor or receptors.

The subject invention also provides a method for treating in a mammal, including a

human, in need thereof a disorder or condition mediated by an opioid receptor or receptors

" which method comprises administering to said mammal an amount of a compound according
to claim 1 effective in treating said disorder or condition.

20 The subject invention also provides a method for treating in a mammal, including a
human, in need thereof a disorder or condition selected from irritable bowel syndrome;
constipation; nausea; vomiting; pruritic dermatoses, including allergic dermatitis and contact
dermatitis; psoriasis; eczema; an insect bite; an eating disorder, including anorexia, bulimia,
and obesity; depression, smoking addiction; drug addiction, including aicohol addiction,

25  amphetamine addiction, cocaine addiction and addiction to an opiate, for example morphine,
opium, or heroine; an opiate overdose; a sexual dysfunction, including erectile dysfunction
and impotence; stroke; head trauma; traumatic brain injury; spinal damage; Parkinson’s
disease; Alzheimer's disease, age-related cognitive decling; and Atftention Deficit and
Hyperactivity Disorder; which method comprises administering to said mammal an amount of

30 acompound of formula | effective in inhibiting an opioid receptor or receptors.



Hyperactivity Disorder; which nmethod conprises adm nistering to said mammal
an anount of 30 a conpound of formula | effective in inhibiting an opioid
recept or WO os@3®pL ors. WO 03/ 035622 PCT/ 1 B02/ 03668 - 14 TIRETABY/B6648
invention also provides a nethod for treating in a manmmal, including a
human, in need thereof a disorder or condition selected fromirritable
bowel syndrone; constipation; nausea; vom4ting; pruritic dernmatoses,
including allergic dermatitis and contact dermatitis; psoriasis;, eczenm,
an insect bite; an eating disorder, including anorexia, bulima, 5 and
obesity; depression, snoking addiction; drug addiction, including alcohol
addi ction, aﬁpheTI@ébeEb%cadﬁérﬁbh @Ro pRARIEs Bendidi for treatnginch madinel, inoliding aan
opi at e, for xarrpl e ORiRiE rg
sexual dysf U3 oA "eﬁ{: 8'rsec rn(} eé)oc?d@&fj(r%g?&%dnﬁ&n gfté% t6&'}éeﬁic29(§stroke
head trauma; canstipatien; |r@U$ﬁeawrmilmq @ruyitic @q;mn@ses@laﬁ*ﬂ@@g a‘iﬂéﬁ'kﬁ?@‘éﬁ'ssa"dcﬁ%féﬁse

Al zhei ner' s @r%@ﬁ&epsc@lgﬁs r&k&ﬁ@@n%@&' btltleVéh é@ﬁé Ul@&deraiﬂdud}ﬁd Q{Hré)@l’,l bDehiaCi t
and 10 Hyperactivit ses m ni sz] n(gcti 0 said

manmmal  ar® an@iheP %sl't?’/ eré‘bsrﬂ?Buﬁﬁ‘m@?g ?gﬁﬁp’a rluge‘?ﬂ@@h 4 \}'éc Wgt?ké 3d
di sorder or mpldatatmnoe\ addidtien seobpine dddictioreand ardictiorsto ap ropiatedfos esanpﬂrammb'ea,ti cal

conposi ti On I&"g %eﬁé‘rblﬂg ddn oftate ma;gr%koa s gpﬁvsﬂﬂcﬂ%n hiBBding bidctieBfhridfdneof a

di sorder ion nedl ate i oi receptor or receptars. which
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phar maceyt gyp%%ct.v. DEB0, bR hnbhed carg;n%eém FikriloY €4k bl érparnﬂm es a

phar mace i on uman,
need t her eof aaordpwﬂ@éﬁmrw'a teffediiveimieatiegisaid dispregy °é¢?"6'b?rb| d receptor or

rzgc]?pt or is \MI“ Cpf C?H@%ﬁbjéét%\/eﬁﬁﬁﬁpéléogﬁﬁwé’é% @mec@fucaac&m?amuncbramamfgdmg to
ormula | effe e|n reatin i sor ndi ti.on

phar maceut i c&aﬂmag Hstingp3 Buman, jry '?egé%efﬁog (ﬁ% 'ECOF n\(égﬂrf msaEse %g%naog\'?fddes a
phar maceut i cedcepiomqmsceptqm whigh compesition gorinprisgs arrarmmt of awemawnﬁgacaorﬁm in
need theyeof (G SOLARKvin FRABENS I2ANoptdi §6depr fof 98Bebiofs bt bephaftfdidltically

syndrome; constipation; nausea; vomting; pruritic dermatoses, including
allergic 25 @& letePEiennd cont act dermatiti S; psoriasis; eczemm; an insect
bite; an eating diteerstject inventidnualsagrodides emhamabeutltmricanpqsiiidn Gvdesiating, in a

depr essi on, %§ qn&ﬂﬁh £ hQRan, W HEaAAES @gbrder lop QJ)rHﬂllbﬁ‘ %e@i’aféﬁ 9! an opioid

addi cti on, am ne dd| ctron, cocal ne I ction and diction to an
opi at e, for ee@antpt er 1eeeRierE N@'ChGﬁF‘B?ﬁ't'OBrWWBE‘%’Fﬁé a”lQH"tcPﬁlaﬁE‘pr@rQﬂ‘Sgg'”géP

sexual dysf URGILRN, effettive! i GeBhgasaRCdidorder @y Sbnunioh iabd aaﬁmdrma&aﬂkslvcae:perﬂéme) ke,

head trauma traumatic brain injury; 30 spinal danmage; Parkinson's disease;
Al zhei ner' s (7&&%ase, age-related cognitive decline; and Attention Deficit
and Hyperactivity leembjdetrlnvwrcﬂswewé%ﬁ @lpbﬁm@é‘ﬁdﬁ?ﬁ' sarmpesition fesUirpating inga

compound of f,oudRM Aindludid 8 Hum¥s, ih Reddibrebt b RIBoABr oAb AR GfonDiiritable
receptors an%o&el Eym%iorr%%cec%tnlstﬁ)%llony n%gsce%ptv%%tlﬁg,cgrrurrltlc dérmatoses, including allergic
25 dermatitis and contact dermatitis; psoriasis; eczema; an insect bite; an eating disorder,
including anorexia, bulimia, and obesity; depression, smoking addiction; drug addiction,
including alcohol addiction, amphetamine addiction, cocaine addiction and addiction to an
opiate, for example morphine, opium, or heroine; an opiate overdose; a sexual dysfunction,
including erectile dysfunction and impotence; stroke; head trauma; traumatic brain injury;
30 spinal damage; Parkinson’s disease; Alzheimer’s disease, age-related cognitive decline; and
Attention Deficit and Hyperactivity Disorder; which composition comprises an amount of a
compound of formula | effective in inhibiting an opioid receptor or receptors and a
pharmaceutically acceptable carrier.. . .. .
The subject invention also provides a pharmaceutical composition for treating in a
35 mammal, including a human, in need thereof a disorder or condition selected from irritable
bowel syndrome; constipation; nausea; vomiting; pruritic dermatoses, including allergic
dermatitis and contact dermatitis; psoriasis; eczema; an insect bite; an eating disorder,



The subject invention also provides a pharmaceutical conposition for
treating in a 35 mammal, including a human, in need thereof a disorder or
condi ti orweeBesiezrl fromirritable bowel syndrone; consti pamilBeR/03neusea;
vomting; pruritic dermatoses, including allergic dermatitis and contact
dermatitis; psoriasis; eczemm;, an insect bite; an eating disorder, WO

03/ 035622 PCT/1B02/ 03668 -15 including anérexia, bulima, and obesity;
depressi on, snoking addiction; drug addiction, including alcohol

addi ction, anphetam ne addiction, cocaine addiction and addiction to an
opi at e, f or exanpl e norphine, opium or heroine; an opiate overdose; a
sexual dysf unfrzluum@ ,anorleﬂél bidliniey =Bt edbiekitye ddmséamtsnmkmgrmudlctrqzmtckug:eapdlsltonoke
head traurra . c
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25 an opioid receptor or receptors include, but are not limited to, irritable bowel syndrome, eating

disorders, sexual dysfunction, depression, smoking and drug addictions, as well as the other
specific disorders and conditions recited above.
Detailed Description of the Invention

Compounds of the formula 1, above, and their pharmaceutically acceptable salts, can
30 be prepared according to the following reaction Schemes | through Vil as discussed. Unless
otherwise indicated Q, X, n, and R' through R" are as defined above. L represents a leaving
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 expression “reaction inert solvent’ refers to a solvent system in
35  which the components do not interact with starting materials, reagents, or intermediates of
products in a manner which adversely affects the yield of the desired product.



group. Isolation and purification of the products is acconplished by
standard procedures which are known to a chem st of ordinary skill. As
used her eW0,030b@22Xpr essi on "reaction inert solvent" refePE€TUB02Z3s6 vent
systemin 35 which the conponents do not interact with starting nmaterials,
reagents, or internediates of products in a manner which adversely affects
the yield of the desired product. WO 03/ 033622 PCT/1B02/ 03668 -16 During
any of the follow ng synthetic sequences it may be necessary and/or
desirable to protect sensitive or reactive groups on any of the nol ecul es
concerned. This may be achieved by neans of conventional protecting

groups, such as thqgse ¢ %Ptﬁé ﬂﬁgmh@ syhthe¥¥ seq%r%@ ? ma?b@h&fé&ééfyﬁar@db ld@éirabl@

Organi c Chem stry, John W e@g Sons, 1981 f%‘ | Y\I eThqsn% P.
Wits, Prot ec@.we@seuij% o TERYARiGCUBH QR 1o he 'BHﬁCWI‘:@{}ce&" f%’f
Scherme | il | asleved e% m&eanntohodwbmonblhwopctmpagratplsowcofascimodmﬁ@eﬁan/ffnyVt he

g%iig, c Rgt rzuc{;ﬁr O%g{eg%ué%ués é-)r’"(@))?g}aﬁlc%hen?'é FUohq wu@f & &Qns F981Cland Br WRzNognd

R4 are descr G@é@le ard Rh6v &l WL‘GS REFAACH e §roups @cﬂ@ﬁ’é‘c IChe’é’StkyetJB'Hb\%@?y g%”ﬁﬁl a

(I'l') can be jgogated with hydra2| ne |n an al cohol i c sol vent such as

nmet hanol , at tenp rat ur t t

refl ux tenperat ur f@‘r’ Pg r tﬁ%g} &’S%F?ungtéeéFn géng'?;‘?ghltls e lg.b%é:uce
the desired sthgztdxraaqfdnmtdﬁl Wbﬁrnm aH( F,I ¢|) Br, 7 Ba®li BNk GFCHyy Br a%‘M‘eRofR

formula (111, d\%gﬁh (@ RUIRE 30P e cawl SR, Rémm%se a&%edbglambvents such as
di oxane or tetr

dr of ura r ro 5 ng.er iate
di azoni utd i on (no%efﬁgﬂpé? g& emel'féﬂ{ ?‘Pé'ﬁto?%) ﬂ?@pﬁaﬂg’ { t&f}éﬁ't@ h\’/’\ﬁﬁr?%ne s
mal ei mi de r ealgehotic sdwenhswd aNn’m@mnyIl atetbraperatdres rangini dmneom tampeeiefozabgrte s
ranging fr Omherrg@mxﬁﬁga%&ﬁé LHr@feFaenyaa@%gButttH@ réffak |témpe¥a%r9% @Fddﬁé‘é therRbiRdaabl y

at about the erature, ~produces f?SI rleﬂlll}\"y&P ? If fortrml a
(1V). Schenghydrazgneof mzwm"n Piiggtion §f @ hvféref?ne of fegnula a syifaple gt
1. MO D oxaiith,as®ind,) ih sQverits $uch.asBicsasene téﬁdNyd]}ofﬂraN abrooQerfiperiture produces
15  an intermediate diazonium ion (not depicted). Treatment of this intermediate with a
maleimide reagent, such as N-benzylmaleimide in dioxane, at temperatures ranging from
room temperature to about the reflux temperature, preferably at about the reflux temperature,

produces the desired compound of formula (IV).

Scheme |
X X
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\ '
- MeOH 5
Q © T
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X

1. MnO,, Dioxane, RT ! J@
() 'Q

~ ’ //, ‘\\

2. Dioxane --

N

20
Schemes I-VI below illustrate methods for the preparation of compounds having the basic

structure of formula I, where X = H, F, Br, Q = NHSO,R", F, Br, CN, CONH,, OCHs, OH, R® =
ethyl, R®, R®, R®, R7,R%, R™® = hydrogen, and R', R? and R* are described as above.



Schenmes 11-VI below illustrate nethods for the preparation of conpounds
havi ng the basic structure of forrmula 1, where X = H F, Br, Q = NHSO2R11,
F, Br, CNyOGOMBEs22 OCH3, OH, R3 = ethyl, R5, R8, R6, R, REIIRN3668
hydrogen, and Rl, R2 and R4 are descri bed as above. WO 03/035622

PCT/ 1 B02/ 03668 -17 Referring to Schenme I, treatnent of a conpound of
formula (V) with hydrogen gas (at pressufqgs ranging from atnospheric to 50
psi) in the presence of a suitable catalyst such as palladium on carbon,
in solvents such as ethyl acetate, at tenperatures ranging fromroom
tenperature to 60 C, preferably at about 60 C, produces the conmpound of

formula (V). 5 TR@@Frﬂ?[HSdF\Em@n tRRIMdnbIsF anomﬁ)Mrme oo V)Wiithhyémgen gas (at
appropri at el g&esubstl tuted su

chloride, in ﬁ%"‘i?rré%%’?%f@”b?tm&sé%f"i ‘8“4%"385” the pose Qeg’i a%m’?&y‘gfﬁ QG‘X" et hyl
am ne, in a pakiientonsudionas selvénts surbetsatiey] acetate, @WW%W@% rangingi fregn fqoﬁ‘m 0C
to room tenpgf %]Fa & 1o B8 & ShraBrady 3t a@&@'éb °EORHIRETIRS 8driidind Ibf WMQI@S(VI)he

desired sul fon e of formula (V| Tr eat ment I¥ q 8 r1]‘|ordrml a
(VI1) with aTreatiao Agemagaiine, of Soriasd ) 4iths gt PRRIPRSBE h?}ﬁ?ti”gtg St °"tyh‘é Pl€sence
of boron tri flignods ethaicetifoyyl calohds; ai e presesa ofembstabledlasassucketahplyridinger or
tet rahyar of uf, Bl hipd, T SR L o %{mgf Redeld STLAREE Ll TR o °E o ARAHt

the reflux erab erature,
produces t he teipsiatuse, pref@wpkmic@b@#t VPQJT' Hemeergtyie) PDOd“‘@éHB‘?r@e?'Tede“JJO'?@m'F‘% of

a\\ 0'H| 38’2N ‘formul'é' @8, CTréatﬂn%N &ﬂals&ﬁp@hnd BY fardina eviBi \&jihSé\Naducmg dgefa!t stthbs H

THE' AL s?dlum E)%%Ydﬁdeh in wﬁﬁéersgr}ce r% borP&ESYLorl | uxm*lgthiréte F\t% su&liigé_|4

Al t er nat i vel ythylaing ou tetishydifofdrer, rat lempehatures) rangirg Bers @qﬁetmﬁéﬁwoa@e'&tm ng
to the chem ?%ﬂruy texqﬁét’rﬁfuPeb%gefbr‘ab@CﬂeéB%u{ lthe r&fRk Sleberature) rofaR® thél dddebow,
compounds of fornula (X) can be prepared by treatment of a conpound of
formula (1X) SANBYngd of QH“&EEIWQ‘)agent such as sodi um borohydride, in the
presence of boron trifluoride diethyl $¢Hemedte. This reaction is carried
out 20 in solventsg such as ethyl ether, or tetrahydrofuran, at temperatures

ranging fromrooml tenperature, to abdut the refl ux t enperature ) preferably
at about the ref t enperature. /@ Oy 4°

i . e S\ 4,
ON " 2 R1S0,Cl, pyridine RN ‘
2 HoNoH P2 PIC HNT 20 A K kil R H  Hi/\oH
—_——
07N\~ S0  EtOAC 070 EtOAc 0P 0
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v) V1) (vin
X
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BF,-OEt,, NaBH,, THF R“/S\N ",
Cod H Hl,, .\\H
piperazine, H,0, reflux
©)N
15 (Vi)

Alternatively, compounds of formula (VIII) can also be prepared according to the chemistry
described in Scheme lll. Referring to Scheme Il below, compounds of formula (X) can be
prepared by treatment of a compound of formula (IX) with a reducmg agent, such as sodium
vborohydrlde in the presence of boron trifluoride diethyl etherate. This reaction is carried out
20 in solvents such as ethyl 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 formula (X) with benzophenone imine, a suitable catalyst such
as palladium (lI) acetate and BINAP, and a base, such as sodium tert-butoxide, in toluene, at



Treatment of a conpound of fornula (X) with benzophenone imne, a suitable
catal yst such as palladium (l1) acetate and BI NAP, and a base, such as

sodi um t eWD-0B08®21 de, in toluene, at WO 03/035622 PCT/ | BORPCO3BGR366818
tenperatures ranging fromroomtenperature to about the reflux tenperature,
produces the desired conmpound of formula (Xl). Treatnent of an aniline of
formula (XI) with an appropriately substitsuted sul fonyl chloride, such as
met hanesul fonyl chloride, in the presence of a suitable base, such as
pyridine or triethyl amne, in a solvent such as ethyl acetate, at 5
tenperatures ranging fromO Cto roomtenperature, preferably at about room
t enper at ur e, tempéra@HEaandiftefréhe Sdone tbntpethoa aonhishat Kb réflux nerhgerétvie) prpducse thene

1 X /1 Br BF3 OFt2, BH4 = i o 6 ONO
pi per azixne, ‘i’*‘\’frﬁ FgTPW%Wﬂ?WHEP&Ed?&@i% Qﬁ%@{‘%@ﬁe:\ﬁ_@? mt" Xi)l Wi/ﬂBEa)Q) X
X O~ \'S N Gappraprigtely jsiahgtifdted sulforyi FhlssGuchi apimathapsauifenyhehiqrided the Rragenas /

(XU) 1 (V11 s Refiushié bk, 5@cnSshgiink br BRIBMamhs SABMRRNEtGUCR ad by detatef at
formula (X) with zinc cyanj i

t njde, ,.n the 1 esence of a .suitable c yst,
such as t%t r'gRPERISSHE 9p#ﬁ95‘% thﬁ% rsa iea}&’fe%ﬁw% (?fe,?er?lﬁy R0 tenpe ﬂatt%é
di met hyl f or npoides thatdesiedpefabomidesf faamglr fgilY. r om room t enperat ure to about
the reflux tenperature, preferably at?é}gmgm%c, produces the

corresponding nitrile of formula (XII7- dation of a nitrile of fornula
(XI'1) with dilutefhydrogen peroxide, in the pgesence of a suitable alkali
nmet al base, suc sodi um car bonate, in solvénts such as di nethyl f ormam de

15 or dinethyls XI , at e u ran g fromOC to about room
tenperature, PBfefgrafly at Be?gc;oﬂl?ﬁ ar‘d’ﬁtr%ﬁfe % u . pr oBgfEwaenprggnine
correspondi ng am gle g fo or nw)‘gaz(nél,_]zb)reﬂuy\o 03/ 0BZERHM PCT, BINRP 268285R=0tBu
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Referring to Scheme IV below, treatment of a bromide of formula (X) with zinc cyanide, in the
10  presence of a suitable catalyst, such as tetrakistriphenylphosphine palladium (0), in solvents
such as dimethylformamide, at temperatures ranging from room temperature to about the
reflux temperature, preferably at about 85°C, produces the corresponding nitrile of formula
(Xl). Oxidation of a nitrile of formula (XI1) with dilute hydrogen peroxide, in the presence of a
suitable alkali metal base, such as sodium carbonate, in solvents such as dimethylformamide
15  or dimethylsulfoxide, at temperatures ranging from 0°C to about room temperature, preferably

at about room temperature, produces the corresponding amide of formula (XIII).



-19 Schenme IV X X X i Br ::::1 H202, Na2CO8 H2N NC )2 HHH,,, H O NN
N (X) (XIl) (XIIl) Referring to Schenme V below, treatnent of a conpound of
formul a (WDWp/0sd6eh a reduci ng agent, such as sodi um bor olrgaABek36é8n t he
presence of boron trifluoride diethyl etherate, in 5 solvents such as ethyl
ether or tetrahydrofuran, at tenperatures ranging fromroom tenperature,
to about the reflux tenperature, preferablyg- at about the refl ux
tenperature, produces the desired conpound of fornula (XV). Treatnment of a
conmpound of forrmula (XV) wth boron trichloride, in the presence of a
tetra-al kyl ammoni um salt, such as tetrabutylamoniumiodide, in solvents
such as di chl oronet hane or di chl oroet Isghémet 10 tenperatures rangi ng from
-78 C to about rgomtenperature, preferably at about room tenperature,
produces the corifespondi ng phenol of fornmula (XVl). Alternatlvéxreactlon
condi ti ons fiL/giﬁ above gﬁjgloned tr formation can also in e

h

treatnent wt ) % omi ¢

reflux tenperatune,/Sahemadx x X<~
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CH2CI2 N &XIv) 0 N(XV) (XVI) 15 As sh
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ywn bel ow i n Schenme VI, cyhpounds

T
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of fornula ( XV can be prepared by cat ment of conpounds gk _formul a
(XVI1) with amp mformate in the pnce of a suitable catst, such
as pal | adi um on c¢arbon, in alcoholic sofvents such as nethanol et hanol ,

at tenperatures ){angl ng from roomtergg rature to about the re@(l"yx
t enperat ure, pre]‘erably at 20 about tr(ue reflux tenperature. Alternatively, -
treat ment of Referdwploldvtierné Vf slovultmatinent of)a sprogeunthpiforpda (& Witata fEeddr es

ranging fromg g&r'i{‘)sﬂ%h%é ISS%IEI‘Q b%%hﬁﬁl'dé ih et Q@seﬂ&@§ﬁt§lﬁ&n ﬁﬁucﬁldé ldieﬁtﬁybbiﬁeraﬁeﬁﬁrﬁ' yst
such as pall adiumon car In al coholic solv srreth

t enper at uPes SONeNiYi SHE" BoRNH oBRTt M iRYRRYYRWaR. o%&f”@er 5 é?%?m%/ 'in gcbout 60

C, al so produ&fserittve, to about the reflux temperature, preferably at about the reflux temperature,
produces the desired compound of formula (XV). Treatment of a compound of formula (XV)
with boron trichioride, in the presence of a tetra-alkylammonium salt, such as
tetrabutylammonium iodide, in solvents such as dichloromethane or dichloroethane, at

10  temperatures ranging from =78 °C to about room temperature, preferably at about room
temperature, produces the corresponding phenol of formula (XVI). Alternative reaction
conditions for the above mentioned transformation can also include treatment with aqueous
hydrobromic acid and acetic acid at about the reflux temperature.

| Scheme V

X X X
Meo)in > BF,-OEt,, NaBH,, THF MeO /©'u, BCl,, TBAI HOJ@""
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N

N
Y oo o o

As shown below in Scheme VI, compounds of formula (XVIIl) can be prepared by treatment of
compounds of formula (XVII) with ammonium formate in the presence of a suitable catalyst,

15

such as palladium on carbon, in alcoholic solvents such as methanol or ethanol, at
temperatures ranging from room temperature to about the reflux temperature, preferably at

20  about the reflux temperature. Alternatively, treatment of a compound of formula (XVII) with
hydrogen gas (at pressures ranging from atmospheric to 50 psi) in the presence of a suitable
catalyst such as palladium on carbon, in alcoholic solvents such as methanol, at temperatures
ranging from room temperature to 60 °C, preferably at about 60 °C, also produces the
compound of formula (XVIII).



conpound of forrmula (XVI11). WO 03/035622 PCT/1B02/ 03668 -20 Schenme VI X
X 10% Pd(C), NHACO2H, MeOH\ -HH Qor H2, Pd(C), EtOAc HH NN H
(XVI'1) (D oB/osy2Referring to Scheme VI, treatnent of a ®ORPBAG6ESf
formula (XVII1) with an appropriately substituted al dehyde of formula
(XI'X) and a reduci ng agent such as sodium 5 triacetoxyborohydride, in the
presence of acetic acid, in solvents such.gs di chl oronet hane or

di chl oroet hane, at tenperatures ranging fromO C to about roomtenperature,
preferably at about roomtenperature, produce the correspondi ng conpounds
of formula (XXII). Alternatively, conpounds of formula (XXII) can al so be
prepared by treatnent of a conpound ofchHedieml @ (XVII1) with a suitable

al kyl ati ng reagent o;( formula (XX). This reaction should be 10 carried out
in the presence of ajsuitable base, such as potassium carbogate, in
solvents such as- nitrile, at tenperatures ranging fro
tenperature to aho e reflux tenperature ref erably

refl ux tenperatur Zg%{ odud®% Rdfe: HE&Qz@dﬁ‘e@anouhds
|

(XXI'l). Reagents (SI'X £

an—be—prepared—usi-ng—ret hodd known
to one of ordinary ski N t heoarlj PA@) BIQAG35622 PCT/ | BO2f | -21
Scheme VIl X4 0 X W~ (XIX) QlI, RZnHQ\(,H,,HIH,, H N

NaHB( OAc) 3, AcOH, NHRE. R R (OXVI I 1) (XXI1) X XN
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Referring to Scheme VI, treatment of a compound of formula (XVIII) with an appropriately

substituted aldehyde of formula (XIX) and a reducing agent such as sodium

5 triacetoxyborohydride, in the presence of acetic acid, in solvents such as dichloromethane or

dichloroethane, at temperatures ranging from 0 °C to about room temperature, preferably at

about room temperature, produce the corresponding compounds of formula (XXII).

Alternatively, compounds of formula (XXII) can also be prepared by treatment of a compound

of formula (XVIII) with a suitable alkylating reagent of formula (XX). This reaction should be

10 carried out in the presence of a suitable base, such as potassium carbonate, in solvents such

as acetonitrile, at temperatures ranging from room temperature to about the reflux

temperature, preferably at about the reflux temperature, which produces the desired

compounds of formula (XXIl). Reagents XIX and XX can be prepared using methods that are
known to one of ordinary skill in the art.



1R R XCHL (XX) z T1QHH-\_HH CH3CN, K2CB H where L = d, Br
or OS02 4-Br-phenyl N R4 R R2 (XVIIlI) (M) Referring to Schene VIII
bel ow, cowpmamnsss2nf fornmula (XXI11) can be prepared by tr@araBoo3eesf a
compound of fornmula (XVII1) with a reagent of formula (XXI) wherein R18 is
oxygen or 5 NH-. This reaction should be carried out in the presence of a
sui t abl e base such as triethyl amne, in-alcoholic solvents such as
et hanol, at tenperatures ranging fromroomtenperature to about the reflux
tenperature, preferably at about the reflux tenperature to produce the
desired conpound of fornmula (XXII1). Alternatively, conpounds of formula
(XXI'l'l) can also be prepared by treatgeaghe®il a conpound of fornmula (XVIII)
with an appropriately substituted acid 10 chloride of fornyla (XXIV). The
reacti on should be rried out in the®pr sencg%gé a suitable base such as
u ;

Et 3N or pyridi ner ol vents suchR { hy ran o yl ene
chloride, at tem ,ure_ranging RFfO to roomtenpe e, preferably
at about room te@pefdt Uge. > The ami de products fromths re on (not

depi cted) are then-t@&d dHwi tFa suitable reduci ng agent ' &8s 1t hi um

al umi num hydride, in skl vents sleHB@écktAsPH. eHids or 15 tetr

rof uran, at
t enper at ures rangi ng frﬂn1roon1tenperature to about the reflu

tenperature, preferably at about the reflux tenperature, i )pr oduce t he
desired products of forrmula (XXI11). Reagents XXI and XXI§“¢an be prepared
usi ng nethods that are known to one of ordinary skill in the art. WO

03/ 035622 PCT/ 1 B02/ -22 Schenme VIII X R18 X R1~ 2 ) R H,(H~H
H 30 9 EtOH, Et3N N%I%}ﬁﬁ)a &%1)

X X

R! R’ CHLL -
- H . I
/\ R>LMn 2 (XX) .

Q “, - ’,,
\._/Hll, .\\H - Q‘ /le, ‘l\H
CH,CN, K,CO,

H where L = Cl, Br or 0SO,-4-Br-phenyl N
R47((J )n
)
R R?
(Xvill) (XXH)

Referring to Scheme Vill below, compounds of formula (XXIIl) can be prepared by treatment
of a compound of formula (XVIIl) with a reagent of formula (XXI) wherein R"is oxygen or —
5 NH-. This reaction should be carried out in the presence of a suitable base 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 (XXIII). Alternatively, compounds of formula (XXIIl) can also be
prepared by treatment of a compound of formula (XVIIl) with an appropriately substituted acid
10  chloride of formula (XXIV). The reaction should be carried out in the presence of a suitable
base such as EtzN or pyridine, in solvents such as tetrahydrofuran or methylene chloride, at
temperature ranging from 0 °C to room temperature, preferably at about room temperature.
The amide products from this reaction (not depicted) are then reduced with a suitable
reducing agent such as lithium aluminum hydride, in solvents such as ethyl ether or
15  tefrahydrofuran, at temperatures ranging from room temperature to about the reflux
temperature, preferably at about the reflux temperature, which produce the desired products
of formula (XXIil). Reagents XXI and XXIV can be prepared using methods that are known to

one of ordinary skill in the art.



R(XXIII) 4 (XVIIl) LR X1 R4 X R 1. Et3N, R)--(A (XXIV) Ol Q i
HH~HH N2. LIAIH41 THE NH R4~ (XXII1) (XVIIl) RL R2 Further conpounds
of formulwolo3/oas2zlescri bed herein, can be prepared by traR€TaBIRAI3HENS

using nethods that are well known in the art. 5 The stereochem stry of
conpounds of formula | synthesized according to the nethods described
above can be determ ned using standard spexroscopic nethods. |solation of
t he exo di astereoner of a conpound of fornmula | froman exo/endo m xture
can be acconplished using standard separati on nethods know to those of
ordinary skill in the art, for exanple crystallization or chromatographic
met hods. 10 Pharnaceutical |y accept abSehemé VHl of a conpound of fornula |
can be prepared inya conventional manner by treating a solktion or
suspensi on of the ¢orrespondi ng free1baR@ or acid with onejchem cal

equi val ent of,&a gaanpaceutically ac e acid or base: 3
concentration or st all i zation techni ues &N be enp{gy
salts. IllustYative of suitable acids are acetic, |actiqx, 3
mal ei c, tartariEﬂ/ t'tf+) Mgl ucontT,I5ascorbic, >benzoi ¢ _cithn
fumaric, sulfuric, phosphoric, hydr®®OHoEtLN, hydrobromic, hydrobpodic,
sul famc, sulfonic aciys such as net hanesul fonic, benzene s%;;gﬁic, p-

tol uenesul fonic, and related acids. |llustrative bases areggodiim(xxii)
pot assium and cal cium A conpound of this invention nay be m ni st ered
al one or in conbi nat®¥iwi th pharmaceutical |y acceptabl e carrRers, in
either single or nultiple doses. Suitable 20 pharmaceutical carriers
include inert solif diluents or fillers, gsterile aqueous sofutions.and
vari ous organi €-8 ents. The phar nack calgjconpositio med by
conbi ning a con| of formulkEtNor _a’p rnqggﬁ;ically tabl e salt

t hereof can thgr Be t'galiNy adni ni st eRed i a 03/ 035

-23 variety of'dos&ge‘naﬂns such as tablets, powders, | O0zengRs/\SWH ups,

i nj ectable soIGtTons‘aag the 1like. These pharmaceutical conpgsitions can,
if desired, contain awtNlitional 2hiMEdiTelts such as flavoringsyyDinders,
excipients and the |iKé. Thus, for purposes of oral adninis;ratiogxxm?blets
cont ai ni ng various excipients such as sodiumcitrate, caIcR1 carbonate and
cal ci um phosphate  (Xvill) R" R?

Further compounds of formula |, as described herein, can be prepared by transformations
using methods that are well known in the art.

5 The stereochemistry of compounds of formula 1 synthesized according to the
methods described above can be determined using standard spectroscopic methods.
Isolation of the exo diastereomer of a compound of formula | from an exo/endo mixture can
be accomplished using standard separation methods know to those of ordinary skill in the art,
for example crystallization or chromatographic methods.

10 Pharmaceutically acceptable salts of a compound of formula | can be prepared in a
conventional manner by treating a solution or suspension of the corresponding free base or
acid with one chemical equivalent of a pharmaceutically acceptable acid or base.
Conventional concentration or crystallization techniques can be employed to isolate the saits.
Nustrative of suitable acids are acetic, lactic, succinic, maleic, tartaric, citric, gluconic,

156 ascorbic, benzoic, cinnamic, fumaric, sulfuric, phosphoric, hydrochloric, hydrobromic,
hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p-
toluenesulfonic, and related acids. lllustrative bases are sodium, potassium, and calcium.

“A compound of this invention may be administered alone or in combination with
pharmaceutically acceptable carriers, in either single or multiple doses. Suitable

20  pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solutions .and
various organic solvents. The pharmaceutical compositions formed by combining a compound
of formula | or a pharmaceutically acceptable salt thereof can then be readily administered in a



5 may be enployed along with various disintegrants such as starch,

nmet hyl cel l ul ose, alginic acid and certain conplex silicates, together with
bi ndi ng agenss3serh as pol yvi nyl pyrroli done, sucrose, gelpaTitRoz3desacaci a.
Additionally, lubricating agents such as nagnesium stearate, sodium | auryl
sulfate and talc are often useful for tabletting purposes. Solid
conpositions of a simlar type may also bes-enployed as fillers in soft and
hard filled gelatin capsules. Preferred 10 materials for this include

| act ose or m |k sugar and hi gh nol ecul ar wei ght pol yet hyl ene glycols. Wen
aqueous suspensions or elixirs are desired for oral admnistration, the
essenti al actvanety ofidasﬁgedbrmltsudhraemiets pawdelslopanpds, Bedbsyinjettabiasdiuioss and the

sweet eni ng or, {140 hl%m%%@a?%om%g%lﬁ)ornk @%\é W&sﬁr@f} caﬁ%ln qg&%né\%ed‘eats@@éﬁ Led,

emul si fying or suspeé uents suc
et hanol , pr o;fwc@n@s QI“&‘@@I excgwyté@m H\edﬂfa dosbion aYPeses of Aak @ﬂ'n'strfBOfFéﬁb'ets

par ent er al act@shtahﬁ.g Kartoud @xcnp“iéhis%hbfﬂé’bssoﬁigmtc&bﬂl @g:m &fovpas and edicidnhprsphate
i nvention or aeb(p?arnac utical | t threof

peanut 0| L%npbq,y8 ﬁlp%\glthg?/avac Cde SD rB?granf S Sugh as ?t? élaethgkellsu?og%l Eﬁﬁ] Oéﬂmd
be enpl oyed. a‘ﬁdcderta:qlwomﬁxssilcates olgetin owithcbigdings agentshsueh asupslwinyigyrdidone,
necessary and, Qg lde%m%n@'al:é{fant Adidifionkiy! RBASH r?gdadeﬁ@ts‘aai 8s ‘Mefghbsﬁjm gtbér'afént

saline or glucose articular agqueous solutions are BI X
suitable for §°H'P'F‘é’\‘}@ﬁ(§ﬁ'?te‘?l§’t?'ﬁf“’ieaﬂ?ﬁ%t'iﬂfﬁpr abl5Hipe PYRXGEs 81'H'd’° Shifbns ¥ 2
i ntraperitoneshiaagpe miagtalsabe @mploydieassiles in seft agd bad Siledeglatn capsgényefeaed al |

readi 1y ayal LAk R AaRAL %c{t%s&a%.mﬁ r%p(l@waq idiob i SRight bdeifletd g, ar ¢

A conpoun ar maceut accep tab e
be adnini st eVben @ﬂuavus)ﬁusmna'ﬁ@%@r%ﬁrﬂ gfe eeﬁlrgd or o a%'nlstféﬁ'en Jlgessential ﬁé‘t’% h)

parenteral |y itgedent thertir meméd witteRitidUs lsweetdril ot Advioling agemmcolbmgahau on.
In general, the dali i

treating. a 25 di
descri bed h ercgldxesL@dhl&gesw%cg ngmlsnhl dlgo sufsgerz ag?nts tqsg?t'i'ugr%nth%rlu %%g{:)ﬁ n%s a?)ou t
0.01 to aboutetid0l, prgpyiene dkigo!. givcerreandispyibinationn tagseait 0.1 to about 10 ng per

kg, of Ejh@f ?gd)’f V¥Edr %BFenféfal Tabrﬂm@ﬂﬂétl@ﬁ' sotuﬁorBtQ:oﬁtélﬁiﬁé deomﬁ@[na[)blf ﬁfealﬁﬁn&rinhar a .
conpound o e formu ceutica cceptabl e s rgo
can be admi ni @P@?aéautr%'f} atcfeé’gatbf?esﬁl(t R\eg’o A S&geer P?ﬁYj‘Hﬁ AW %Pef Y Gh

(about 70kg) inrstesiledaxmeousasuiitinng nfay dien erayed. 0 SBchgquepust aollmbmjshomﬁ g walpj!ér
day, pr ef er abt}l)fferfeﬁ an}l@cggéé?y gnQd HR ilqRid2desH: first YenB&ed Gd¥onicl WithSsleRt Sdiindlioyi ded

(i.e., portions. Variations based on the aforenentioned dosage
ranges nay beg"ﬁ?&ﬁ% byhese pRijeias; agveeHs seldions e @speqally Autalle ifaft Btraepgiint
known cons delhﬁénhué&ﬂars sedtuafedul) @ndvaritgbdritonas) exdmin&iration O IMhie t steadife- ajuedusemadia mal

bei ng treat .ed %d 34 r%ad&ﬁaula%ﬁ%g@fa}né%r&{e&% ﬁaﬁ%gwﬁ R%h&%@rskhe%ldl & artt. oute of

adni ni strati of eHoSEN. resent | nvention
have been found toAcﬂomﬁ’Pa'V’ aic foroyla ormpbersmamﬂt'qeéb@ﬁwfab i it Herealssaqy ge
sel ective foradh@staiéd dﬁ"alﬁlparaﬁé’ﬂérrﬁ&bt(@ goﬂhr@h@\ fheceset 6 5. paidh), O3 éhehdR2(e.g.

can be.per  or RERFPRAEST drHa™ BPERE: oSt Moy Prastaaune. ol dSEey el e’ "0
conpound Z5or difneded oF conditjon @ﬁdﬂeis%lb,@qm@@ln ¢iaing b@omecwé SEfHpmdh rhg""b‘?en%ﬂohbff‘ém
about 0.01 to about 100 mg per kg, preferably from about 0.1 to about 10 mg per kg, of the
body weight of the animal to be treated. As an example, a compound of the formula 1, or a
pharmaceutically acceptable salt 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 to about 10 g
30 per day, preferably from about 10 mg to about 1 g per day, in single or divided (i.e., multiple)
portions. Variations based on the aforementioned dosage ranges may be made by a
physician of ordinary skill taking into account known considerations such as the weight, age,
and condition. of the animal being treated, the severity of the affliction, and the particular route
of administration chosen.
35 Compounds of formula I of the present invention have been found to display activity
in opioid receptor binding assays selective for the mu, kappa and delta opioid receptors.



the delta opioid receptor ligand [3H -naltrindole to NGLO8-15

neur obl astoma-gliona cells 5 according to nodification of the protocol
descri bedwpredkass2zet al. (Law, P.Y., Koehler, J.E and LohPCHIBN2/03668
"Conparison of Opiate Inhibition of Adenylate Cyclase Activity in
Neur obl astoma  N18TG&2 and Neur obl astoma X G ioma NGLO8-15 Hybrid Cel

Li nes", Mol ecul ar Pharmacol ogy, 21: 483-4f1 (1982)). Law et al. is
incorporated herein inits entirety by reference. Affinity of a conpound
for the kappa opioid receptor can be assessed using 10 bi nding of

[ 3H] - bremazoci ne to kappa receptors as described in Robson, L.. E., et al.,

"Opioid B mﬂsé‘@s Brtnfs kApatdha KRD B0 YaReptoNbifdih§ ean Bé Qe@ﬂ‘ne@ﬁbdoktmg, to the
Neur osci ence Zp : 621-627 (1984). Robson et al. is

i ncor por at ed f‘%’@‘?"@? le%‘%d“fers entirey by reference. For assessnent of a
conpound for nu opffioitdofreemepband fardhe déltayppioidrecentorroae bp beressadgsingd bjr@iAp-of
DAMZO ( Per ki %eEhéﬁ%rodth ?ecgﬁtble ﬁgfa%@ ﬁlﬁ?@ﬁrﬂaole l\(BsﬁGisﬁeﬁéJré&as‘?&ﬁd Qﬂoﬁﬂé cells

55C / mmol, 1.5n forebrain tissue. Brief é
bi nding i i FEEY geta “Wdtf'ﬁat'f’ﬂef taﬁa‘i%q"@ﬁ’e%‘f"bﬁd iyl est gl B Hpe lﬁér’ast eBfh of
rat forebrai nok,iHBLyeCdnmpadisonvef| Opigio Injiibition pf AdehylateaCriase @Getivity i Ngurbblastoma

radi ol gand [ieFePAYRO bl SRInC KON NiBfhactee IWARHDBLFL (S ARAULP0

m nut es at assay Is erm nated b

50mM Tri s HCIPhgragoldavy 3 048341 {883 | Law ehtal Bs amr@w&m Berepnn 4ts BEYIERY Ay e
reader (\all a@f}erenc%o }ﬂﬂmtﬂat@c@ﬁmhm&dh&&apdaecapmalrwe@%r léélh g dsg&@e@nathI s

oyl e B B Re BB bang o P Rerk ap Sestibattih Rofson P10 adamﬂo 58 o
where | C50 i Binding Sites ok tier Keppatypatin Whineirp®0Geretfeliting Nerdsci i 8Phced

by the test 6@@@@73'(%@473”@05@n' & hihg iqbo?ﬁd?ﬁtbé‘tﬂe%h Qtoﬁbsteﬁﬂ?&y i)?rrefEJ'éﬁcegH Aok gand
at the receptor site. Bi ol ’(l‘)FBI cal Acti w%tq‘g 1y Ki val ues he spgm fic

conpounds of 3FEFEHIFY o ao‘F°"E?H fop gnu7 opigid ity e miy fecspm ligagidol 1l
recept or bi ndAMBG §3akin EnepiLii¢ Scibncss,UBbskbuc Mass; $peaific detivity bithnadholEnMes e

determ n el% -Uggé @}t{? W&éﬂ}gﬁ 114&e® I3?l'|ehy|,f’tﬁ)¢:lJ Bﬂdlt‘!& |§1 ﬁ'MEteE v¥lt‘t‘|at|'\él %ﬁdl@gn &bé) Hrtudg 00

nMor |ess for e nu receptor he corrgoun or nul

bi ol ogi cal | y BRRPEIENRASRSON Af fehiorebrains{ssug & Peswell H%'V%%fqnﬁé’@tetﬂﬁ%ﬁé‘"}ﬂdgﬁ

i soz?/rre_ CYPZ%dlollﬁad’deﬁ-l]_\MNé@bla}ntittyst:dambblﬁldpéﬂ@%F&mcﬁﬁatQYBx?Eﬁout o0 mmeteblwmnd
popul ati on exists,. .t eneficia av ol.ize
by CvroDe bebatiee G IR TSE Boshieeid a8 Fraeon MhrdpubIrafbLiT i Trbe

i ndependent oValiBYFR&Gat Bl afd e@usted es a B8Bpldeaedrer (Walmohpound i s netabol i zed by
CYP2D6 cajp be det afgiyng ehb?ét@@caq\goe?emglyzedf&rn %{%ﬂél?slé Dvardn @%ﬁ%ﬁ! prfsAn

PanVer a Corparation (Madison, Wsconsin rication of /035622
PCT/ | BO2/ 0366%"3'“92?3%8‘?:%%4?6%" {singCraghaa B'Eb%“? g¢qeudingrto iheraligwing dorgula:
determ ned, for exaspCe/1aqdoighdlgkio the followi ng assay.

where ICsq is the concentration at which 50% of the °H ligand is displaced by the test
compound and Kp is the dissociation constant for the ®H ligand at the receptor site.

25 Biological Activity

The Ki values of the specific compounds of formula 1 of Examples 7, 8, and 9, infra, in
a mu opioid receptor binding assay to brain tissue such as that described above were
determined. These compounds were all found to have Ki values of about 200 nM or less for
the mu receptor.

30 The compounds .of formula | are biologically advantageous in that they are not
metabolized by the p450 isozyme CYP2D6. Since variability in the presence of CYP2D6 in
the human popuiation exists, it is beneficial to have a drug that is not metabolized by CYP2D6
because effective dosages across the human population will be independent of CYP2D6
differences.

35 Whether a compound is metabolized by CYP2D6 can be determined using CYP2D6,
for example that purchased from PanVera Corporation (Madison, Wisconsin). Identification of



Conmpounds are incubated with human reconbi nant CYP2D6 BACULOSOVESTM
(PanVera Corporation; Mdison, Wsconsin). Mre particularly, conpound (1
uM, rCYRPaD®3/0356¢2.8 pnol/m ), buffer (100 nM phosphate, pHET/IB)2/ERe8 NADPH
(1.67 mg/ M, Sigma Aldrich #201-210) are incubated at 37 C. Aliquots (50
ul) are taken at 0, 5, 10, 20 and 30 m nutes, and the reaction is quenched
by addition of ice cold sodium carbonate bpsfer (50 ul, 20 MM pH=10.5,
with internal standard). The resulting solution is extracted (10x vol une of
tert-butyl nmethyl ester) and sanples were anal yzed by LC/ MS. Loss of
parent conpound is nonitored, 10 and half-life for parent conpound

di sappear ancgorhgounas @t Q;Teesdxbbtéieﬁgf B PO BAA Be ddtbrnirfeal boputaRpld-sedtRli®Sto the
illustrate tEoe[\ ‘gresent invention. It is to be understood, however, that
the inventi of"%29 8%y described herein and as recited in the clai ms, is
not intended to Kenipoundseatebiycubhied dfemah\unsanorfecwwanbICIYBQDQ@AE%@}SD&‘#S

EXAMPLES 15 (hRverR0d: b&]é't dn; Mlad(;&’h 5\7&0&& WO Bé‘rt?éﬁia}ly Q{oﬂab{ddﬂﬁi fmg Negpsss ne

Toastlrrln SO|UtI0nO j.- uor o- e
N e A A P LA Y ST
H2O, 42. 00 mg20 22104 GraBUbhted a2 67 TdneAmustschly\@cs tdkee Bt () Sat ® ckotand 36 @Gridutgs, 1 h,

cool ed to anbi ent tenperatur a and
H2O. The orggfﬁ &9 \}ﬁa%uef’ﬁ%eﬁ oﬁdﬁg%q Swé“he%?rbong%%upfgr (8{) u%@e%\;
sol ution of IREENQ.5,Twith loteg\amt@daai)eifhmulmmlumﬁ ip @xirpgted (NBySGWMeh épri-butyl

concentr ag egs éﬁﬂﬁj&fte %&&@bl&%&@ Hﬁé?yzte@bVL@/N@ QBSSBOf%ar@hPﬂoHibSUr@fls hmfoagdone
| soners .

‘g el l ow o
(cbal 3) 497 #ad '?a'&‘ée{%farfpb” ol %sa?'i a(éﬁce% ﬁf“'a‘eggs'%? ‘@E‘R‘(’%{Fzs 2H) 2.53
(g, J=7.88, 2H), Ih&8ioldwing] Exariies BhfirateTthe mdredehioinvergjorc orfpsutedse wedasstoatie
usi ng the pr f o B t
1- (3- Br ono- L Apfele. S the thg et Iaglq"’"c%edﬁg‘f"ﬁe%ﬁ’ e e S R (&S 3) 5
7.54-7.55 ( mintandeg tObP"ﬂfeq’ (’FF?"SPfﬁFf°"?W'T@E>?ﬁ"?LeS(m 1 H, 5.52 (s, 2H)),
2.54 (q, J=7.88, 2H), 1.12 (t, 3H). 30EXAMPLES
1-(3- Met ngy-phenyl ) - propvlidene-hydrazine 400 VHz 'H NMR (CDClI 3) 8
7.15-7.24°(m 3H), 6.80-6.83 (m 1 H), 5.41 (br s, 2H), 3.78 (s, 3H), 2.57
(q, J=7.88, 2H), 1.12 (t, 3H. 1- (S-Bﬁéﬁﬂﬁbﬁéh!/!) propvl i dene- hydr azi ne
400 MHz 'H NVR (CD30D) 6 8.4 i fidend-h r,aziﬁe99 (d, 1 7.55

H),
2 17 35622 | BQR/ 03668 . - 26
1- ( 3- Br ono- phenyl ?rc’p? 8%(}'??%?& an ]l °r°V%)%5‘y§7Pff o 8&% 8?"‘?0%7'3 (s
1 H), 7.45-7.588n off CH:OH) was7adied A @utiompf I1de)z9ne7(_35_% in HZO 42.00 mL, 29.40 mmol).
20 The mixture was then heated to 75°C for 1 h, cooled to ambient temperature, and poured into

equal amounts of CH,Cl, and H,O. The organic layer was then collected and washed with a
saturated solution of NaCl. The organic layer was then dried over MgSO,, and concentrated
under reduced pressure to yield an 8:1 mixture of hydrazone isomers (5.53 g, > 95%) as
yellow oil. (Major isomer) 400 MHz "H NMR (CDCly) & 7.11-7.16 (m, 2H), 6.65-6.71 (m, 1H),
25 5.52 (brs, 2H), 2.53 (q, J=7.88, 2H), 1.18 (t, J=7.05, 3H).
The following compounds were made using the procedure of Preparation 1.
1-(3-Bromo-5-fluoro-phenyl)-propylidene-hydrazine
400 MHz "H NMR (CDCl3) § 7.54-7.55 (m, 1H), 7.24-7.29 (m, 1H), 7.19-7.22 (m, 1H),
5.52 (s, 2H), 2.54 (q, J=7.88, 2H), 1.12 (t, 3H).
30 1-(3-Methoxy-phenyl)-propylidene-hydrazine
400 MHz 'H NMR (CDCl3) & 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).
1-(3-Nitro-phenyl)-propylidene-hydrazine
400 MHz "H NMR (CDsOD) & 8.48 (s, 1H), 8.14 (d, 1H), 7.99 (d, 1H), 7.55 (t, 1H),
35 2.68(q, 2H), 1.17 (t, 3H).




t, 1 H, 5.45 (brs, 2H), 2.51 (q, 2H), 1.10 (t, 3H; M (Mm1l) 227.1.

(3, 5-Di brono- phenyl ) -propvlidene-hydrazine 5 400 MHz 'H NVWVR (CDCl 3) 8

96 (s, WOMB/H0356268 (s, 1 H), 7.53 (s, 1 H), 5.52 (brs, 2IHCIIB®/B8S q, 2H),
.12 (t, 3H). 1-(3-Brono-phenyl)-butylidene-hydrazine 400 MHz 'H NWR
CDClI3) 8 7.75 (s, 1 H),"'7.45-7.47 (m 1 H), 7.32-7.33 (m 1 H, 7.09- 7.14
(m 1H), 5.47 (brs, 2H), 2.44-2.48 (m 2H)-26-1.45-1.49 (m 2H), 0.91-0.94
(m 3H). 10 1-(3-Brono-phenvi)-2-nethyl -propvlidene-hydrazine 400 VvHz 'H
NVR (CDCI3) 8 7.46-7.50 (m 1 H), 7.25-7.31 (m 2H), 7.07-7.09 (m 1 H),
4.92 (brs, 2H), 2.61-2.68 (m 1 H, 1.03 (d, J = 6.6 Hz, 6H); M (M1)

241. 1. PREPARATI ONI-3-Brfomo-phenyl)-propylidene-hydrazine

Exo- 3 Benzv! -6 (3 Rl WPUARRESEY 7.7 B b 735358 (R fNF Y 253:ab @1 RAKaNe- 2 4

-dione To a stirring s
1- (3, 5-Di f | uoth G%MP'}* 3D B3 [@odhel /G RkiMR (MY 8pat-ed as described in
Preparation 1, 5. 44(35-DibfbrAdlphéfiyl)Jpropyli@ehdijdraingi oxane at room tenperature

s added _ Mn02. T X ed_for 45 mn. ich point the black
oS added o M0 T N RIERL T 28l e Tt T, A5 2R e )
was t hen washzob (4 2H), 202 @, 3H). of di oxane. The 20 resulting deep red sol ution

was then treated ione in portions over a 20
mn. period. The b gt erature for 1.75 h. It was

then heated to 104 Mk HNMR (CD@9I %th (.01 H)ob#a-T-47rfrer i uf-82-7.38 M, 7.09-
concentrat ed pyigs, 1H?@M¢‘%ﬁs@ﬁ-§3§4¥ze48 (meﬁ) h I4ght49>(ﬁ‘,l b@ o 9hJo dwqs, silpen treated
wth warm CH3CH and, a_white so .ered of solid was
recrystal 9 zed frok L 50y r F e '... t (6.46 g, 64% as a
white 25 solid. 4040N#H- 1]:I-NMWKCI]§@D®I73¢)6 135(7 (nBAHY,.748-1.3m (n? 1BH), 7072209 (r3AH),M

3 6.77-6.8 3 412-69 (s, 2H),
1H%39 (g, J=7. %%imsl—émg%? ?Zmﬁrﬂ’% éfgad?;&!) E%‘H% 6'%()1\”%3M+ﬁ® gorrpounds wer e
made using the procedure in Preparation 2. Exo-3-Be nzyI 6- (3-brono-5-f |
uor o- phenyl ) -6-et hyl -3-aza-b |cycl ol QRﬁpmAhename 2,4-dione 30 400 MHz 'H
NVR (CDCI1?§ S g
6.91-6.95 (m 1 M ' ‘ S ] 4

(t, J=7.47, 31Zq)astlrr|ng solutlon of 1- (35D|ﬂuoro phenyl) propyhdene-hydrazme (prepared as descrlbed

Exo 3- 5882?\//:42 iR Fedpariod1, (&zzb%ﬁn%?ﬁﬂ‘ébbmﬁ o@én%xé?u'e%)’?doﬁ{ @n%ergt\}?@?ﬂl@@gdd%dd"

6I. ggea_ 85 (m lel_é;| WR@@DC d orf@ r("ﬁl abr_lb'n h ao@gzuf glacl?wspe@lo;@hftshadgpunedz 72
(s, 2H, 1. 41w2(sqf ltebd Dffbover £ pd of GelBe, Which wak=Her Washed with 20.0 mL of dioxane. The

Exo- 3-B I -

o o oV Bl REOTRARAG ks i veia Wi £ 8o fi R %@5 E&F@fﬁ@ﬁ?g‘é‘*‘é 3743
(m 4H), 7.15 Wm@op?rmi g‘p& mnﬁursgtlr(@ atzpq)m teppeppture for 1.75 h. It was then heated to

100°C for 21h., cooled to room temperature, and was concentrated under reduced pressure.

(
1
7.
1
(

The light yellow oil was then treated with warm CH3;OH and a white solid was filtered off. The
solid was recrystallized from CHzOH to yield the desired product (6.46 g, 64%) as a white
25  solid. 400 MHz "H NMR (CDCls) § 7.37-7.40 (m, 2H), 7.22-7.30 (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 (i, J=7.47 3H).
The following compounds were made using the procedure in Preparation 2.
Exo-3-Benzyl-6-(3-bromo-5-fluoro-phenyl)-6-ethyl-3-aza-bicyclo[3.1.0]hexane-
2,4-dione
30 400 MHz "H NMR (CDCls) § 7.37-7.40 (m, 2H), 7.25-7.31 (m, 4H), 7.12-7.15 (m, 1H),
6.91-6.95 (m, 1H), 4.58 (s, 2H), 2.69 (s, 2H), 1.39 (g, 7.47, 2H), 0.67 (t, J=7.47, 3H).
Exo-3-Benzyl-6-ethyl-6-(3-methoxy-phenyl)-3-aza-bicyclo[3.1.0]lhexane-2,4-

dione
400 MHz 'H NMR (CDCls) § 7.38-7.41 (m, 2H), 7.17-7.30 (m, 4H), 6.83-6.85 (m, 1H),
35 6.75-6.79 (m, 2H), 4.58 (s, 2H), 3.76 (s, 3H), 2.72 (s, 2H), 1.41 (q, J=7.47, 2H), 0.67 (t,
J=7.47).
Exo-3-Benzyl-6-(3-bromo-phenyl)-6-ethyl-3-aza-bicyclo[3.1.0]hexane-2,4-dione




(s, 2H), 1.40 (g, J=7.47, 2H), 0.66 (t, J=7.47, 3H). Exo-3-Benzvl
-6-ethyl-6-(3-n itro-phenyl)-3-aza-b i cyclo f 3.1.0d hexa ne-2,4-d | o ne
400 MHz' HWWBIMR0$GEBOD) S 8.18-8.21 (m 2H), 7.77-7.79 (m PA/IBR2/@ees(t, 1H),
7.38- 5 7.41 (m 2H), 7.23-7.33 (m 3H), 4.62 (s, 2H), 2.95 (s, 2H), 1.46
(g, 2H), 0.67 (t, 3H. Exo-3-Benzvl-6-(3,5-d

| br ono- phenyl ) - 6- et hyl - 3-aza- bi cvcl o f3. 1-23 hexane- 2, 4- dione 400 MHz 1H
NVR (CDCI3) S 7.55 (s, 1H), 7.25-7.40 (m 7H), 4.58 (s, 2H), 2.68 (s, 2H),
1.37 (g, 2H), 0.66 (t, J=7.47, 3H. 10

Exo- 3- Benzvl - 6- ( 3- br ono- phenyl ) - 6- pr opel - 3-aza- bi cycl of 3. 1. A hexane- 2, 4-di o
ne 400 Miz 'H NVRyJ GE8 GPNMR COH) 3.786-71(48 (ml k), 7A53B01mA8HY, 158 &ipH), 2.70

g R
" |64 i

Exo- 3- Benzvl - 6- ( 3Eke-dienn hexane-2.4-dione

f3. 1. O hexane-2, 440£M92ﬂ$k§4@% ‘ S%Wgnﬁ %'73?75797(1;3%7 749 ékf_‘)m) #58-

7.21-7.30 (m

1.18-1. 255(rr7 41("H)2H)O7 2877 83 (M BH) 465 Y ‘(H)ﬁﬁrﬂ Z'ﬂo%gb& 3HDREPARATI ON
3 Exo0- 6- ( 3- A no- gheByEehzyi @@[Q}ibmﬁtﬁ@bh-ﬂ hiza-pichel xane-2,4-
hexane- 2, 4- dlpne O A solution of

Exo- 3- Benzyl diong; | - 6- (3-ni tro-phenyl ) - 3- aza-
bi cycl of 3. 1. 0] hexa0mMBiz4 HANMRECDPLEPASE ds, d1).0EBET. AD &1, TH), 46% (FalH). 258 @,

15.2 ¢, 43. 4 3y (& Br), B8 L=£hghyacetate was treated with 30 psi H2 and
10% Pd (C% (ggg? (d?? h(ours at eoom te eéature The xtur as

filtered'®hrough &X@s i
desired product. 4@@MWZ‘H NMNI\(EDQ(S@BWMGE i, @B1A), 47036Qm1 éhH)(iH)??Q(B? 30:&5 (m

(s 2ty 1! s8Rt i 2P echaciat o fyoPo i i p By vt
Exo- N- [ - 3- ( 3- Benz Exof-Benzyl-6-(3-hroniocpheny)-6riseptd : g
- met hanesul {yypam de Toastlrrlng sol uti on of

Exo- 6- ( 3- Am No- phenéll\@- 3-benz 6-eth

bi cycl o[ 351. 0] hex 4@} 34'3'(”'\6%&[(%)@53%&4%@‘ 6E§Zr2|1ﬂe3t9 D e71%£-1§ (M7,
mol ) in et hyl583seHy?69 (weeH)adtet25reih, e eaTl (8,ohy.6 th) )i M2 (M8) 3.0, 82.2
mmol ) and triethyl amne (13.1 m, 93.8 mvol). The solution warmed to room
tenperature and stirred for 16 hours. The solid ppt forned was filtered
of f and the remaining solution was t PRERARATION 1N HCI, brine and water.

The organi c | ayegxoiBS-AthinRthhénlill3 Ma it 6-ctiyl-3 Q& £8
zﬁ-g- Eh |<¥{Zz- |tro-p?|g§\g)-1$£zgt7h(em

remai ni ng_crude 35 rraterlal was. triturate t
desired %Poduct. 400 M& ' H tcoal 8) s 7
5H), 7.11-7. DRydei3.1 RHpxané-250diors, (p2phred 3s O€sc(ized i3 Ryepartion2, (182 9, 434 mmol) in
é C%?I éog}zogglé g@ H}_’etrR:l B3t Vids fdBedithi30WS H,MAd 0B 3R @) (¥ X60SRGERALat room
temperature The mixture was filtered through a celite pad and concentrated to yield 14 g of the
desired product. 400 MHz 'H NMR (CD;OD) & 7.38-7.40 (m, 2H), 7.23-7.35 (m, 3H), 7.14 (t,
25  1H), 6.67 (s, 1H), 6.58-6.61 (m, 2H), 4.60 (s, 2H), 2.79 (s, 2H), 1.36-1.42 (m, 2H), 0.65-0.71 (m,
3H); MS (M+1) 362.2. :
Exo-N3-(3-Benzyl-6-ethyl-2,4-dioxo-3-aza-bicyclo[3.1.0]hex-6-yl)-phenyl]-
methanesulfonamide
To a stiring solution of  Exo-6-(3-Amino-phenyl)-3-benzyl-6-ethyl-3-aza-
30 bicyclo[3.1.0]hexane-2,4-dione (prepared as described above, 25 g, 78.1 mmol) in ethyl acetate
was added methanesulfonyl chloride (6.35 mL, 82.2 mmol) and triethyl amine (13.1 mL, 93.8

mmol). The solution warmed to room temperature and stirred for 16 hours. The solid ppt

formed was filtered off and the remaining solution was treated with 1N HCI, brine and water.
The organic layer was dried with MgSO,, filtered and concentrated. The remaining crude

35 material was triturated with Et,O to vyield 30 g of the desired product. 400 MHz 'H NMR (CDCls)
§ 7.40-7.46 (m, 2H), 7.22-7.37 (m, 5H), 7.11-7.20 (m, 2H), 4.60 (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.



EXAMPLE 1

Exo- N-[ 3- (3- Benzyl - 6- et hyl - 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl ) - phenyl ] - met hanesul
f onam de wl®3m3wenl ed sl urry of PCT/IB02/03668

Exo- N-[ 3- (3- Benzyl - 6- et hyl - 2, 4- di oxo- 3-aza- bi cycl o[ 3. 1. 0] hex-6

yl ) - phenyl ] - met hanesul f onam de (prepared as descri bed above, 30 g, 75.4
mmol) in THE at -5 5 C was added sodi um bgrohydride (6.0 g, 158.3 mmol),
foll owed by the slow addition of boron trifluoride diethyl etherate (26.8
m., 211.1 mmol). The m xture was allowed to warmto room tenperature and
stirred for 2 h. It was then heated to reflux for 16 hours. The m xture was
then cooled to OC and pi perazine (3OEmMmas1car efully added dropwi se in
300 nmL of H2O_ Th d
diluted with Exedbisq s ; it
extracted with Et 20 aan@bletdhwrwcnitﬁxnéh[&@ Qamvlcﬁ $tb)§l’844§'°%e eazagicy el éﬁlﬂ'ex'e'

&('\)/gc e?tCII;)gtC]?)d vl B)ﬁ/ér gliahgﬂgﬁé?foxén%&@@%?;@d 3s Besfibedebbiedo rmuﬁ-ﬁnol)%ﬁH%E—S H

7.05-7.115(m ’'C pipg added sgdivra borgtp{)inde (6.0 gﬂ@ @yné)mfoléwfd by ’thg Oéws«‘f\ddyiégr 1bf boron
2.82-2. 88 (Myifiddride dietBBetRer@5 (4608 m,H)11.11Imm8l). IThe Mixture w2i)ajloviedst® warm to Bigm 15
EXAMPLE 2 4 th

Exo- 3- Benzvl teé"p(a?tlge 8“‘% ?t'lrjr(e)dr f8r-2 rFleIHQ/ﬁ th%n hetahedl EfﬂLg(zfgr ‘ﬁ"c°§"cs| gh%m% u(r)e ﬁaesx a?lne I n
flane-dri ed gbaesned6 anddiperakins (3@ veseereﬁw agdedFirenwigef i F9P dolp AH- ) The

et hyl - 3-aza- ml)‘&erQlv@sestlﬂre(p]athl%&ﬁrl&m?eré{urg'zoﬁﬁlré BhE BRtROWES ECOS CThdd Rlers were

Preparation 2, & bor hydrlbded %GQQIC\%ESW&?I
nmol ) wer@ céﬁﬂﬂrﬁ‘ﬁ%‘ﬁ ”i‘enaqi'e‘ﬁ’srlﬁé’er ‘Vasﬁtrﬁcr‘i ‘ﬁ' o e'Icf;fre" et cool ed
to -5C and b@lhémhnid toricontiathe. d?uemdagdneyldzidat 922 diﬁes:reld producti J0fy i W%dded
dr opW| se I rgm, t S red
dre | "SCHGh BatR @) agPla-f 95 WRIIM 219 QOIR), GIIPEA fth8, 284sShi ¥ e

to OC and p| B 247 {en, 2H), 280 @, 3"5@3?52&%1@1 ?H)Wégséﬁﬁé?tﬂ"ﬂ) 17§GH%(”HFHb\RA8§ét in
30 mL of H2@q) The reaction was then heated to reflux for 18 h. The m xture

was then aIIowed to cool 25 to roomtﬁﬁrﬁku‘;e upon which it was diluted

with H20 énd extracted tvm ce vmth eth te. The conbl ned extracts
were washed tw ce B¢ 4 3 PR g@ingxanen of Nad ,

and dried over MSO4. Tnena}anodgnmaw@ﬁuem;ce%-mbml m@eﬂlﬂu@dmﬁa@n-e-
pressure to yield the desired produc é%p J Z% aPcI ear, on;’;‘%%l ess

oi | . 400 MHz efiyi-kire-bipysiots. hilhexane- 54 repAredspg de 5§ TP

6. 55- 6. 60 (M8.&4 iinol)3Bnd@Soditn berohyirjie (R90@g,(tB.15 BOoD Mere ZOIﬁQHQCbm $00 mH)of
anaSg ; Cgépt(jlmr?@% '%o%sﬁgz g e mlxmé ws %:i’ole(dttio %t& -and BErohPhihdPih MbufRERAENE 87 Wer e

edure I'n
Exo- 3- Benzv| -rok,( 3+ 15 mrmolBWﬁ?r @gdey- gme\ﬁw) E‘-eemwl!fe wagz allaegy ol WP 10 JPPBxane

400 Mz ' H NNBnb&rhiteandostifed@r 7 h33t wdd thMeatJd t3;5éfﬁlx2& 3hn TtiH‘antLﬁe @6s theb3
E m %H)H? ’ 26021502@@5) (e }ﬁangm}peramg%af% 5 ﬁstnjnof) v%as c%rigfully 6&%3 d(ct)p % %0 % 8
03/ 035622 PCTiJoBOe(34hitn wasXtfien heated to reﬂux for 18 h. The mixture was then allowed to cool
25  to room temperature, upon which it was diluted with H,O and extracted twice with ethyl
acetate. The combined exiracts were washed twice with H.O, washed once with a saturated
solution of NaCl, and dried over MgSO,. The liquid was then concentrated under reduced
pressure to yield the desired product (2.62 g, 97%) as a clear, colorless oil. 400 MHz H NMR
(CDCls) & 7.27-7.32 (m, 5H), 6.70-6.76 (m, 2H), 6.55-6.60 (m, 1H), 3.65 (br s, 2H), 3.03 (d,
30 2H),2.79 (br s, 2H), 2.00-2.07 (m, 2H), 1.74 (s, 2H), 0.83 (t, 3H).
The following compounds were made according to the procedure in Example 2.
Exo-3-Benzyl-6-(3-bromo-5-flucro-phenyl)-6-ethyl-3-aza-bicyclo[3.1.0]hexane
400 MHz "H NMR (CDCl3) § 7.23-7.32 (M, 4H), 7.15-7.22 (m, 2H), 6.96-7.03 (m, 1H),
6.85-6.88 (m, 1H), 3.64 (s, 2H), 3.04 (d, J=10.0, 2H), 2.76-2.78 (m, 2H), 2.02-2.08 (m, 2H),
35  1.73(d, J=1.6, 2H), 0.83 (t, 3H).




Exo- 3- Benzyl - 6- ( 3- br ono- phenyl ) - 6- et hyl - 3- aza- bi cycl o[ 3. 1. 0] hexane 400 MHz
"HNWR (CDCI3) 6 7.39-7.40 (m 1H), 7.21-7..34 (m 6H), 7.09-7.18 (m 2H),
3.66 (s, wH3H0oFR5 (d, J=9.54, 2H), 2.77-2.81 (m 2H), 2. @CTABAN3E68 2H),
1.73-1.78 (m 2H), 0.85 (t, J=7.47, 3H). 5

Exo- 3- Benzvl - 6- ( 3, 5- di br ono- phenyl ) - 6- et hyl - 3-aza- bi cycl o[ 3. 1. 0] hexane 400
Mz ' HNW (CDCI3) 6 7.43 (s, 1 H, 7.21-2932 (m 7H), 3.63 (s, 2H), 3.03
(d, J=9.54, 2H), 2.73-2.76 (m 2H), 2.02-2.08 (m 2H), 1.70-1.74 (m 2H),
0.82 (t, J=7.47, 3H); M5 (M+1l) 436.0.

Exo- 3 Benzvl - 6- et hyl - 6- ( 3- nethoxy phenyl) 3-aza- bicyclo[3.1.0]hexane 10 400
MHz ' H NVMR ( CDCl 3)EXe-¥B %6- 1)-B-ethyl B-424- exan82- 6. 88 (m

2 6.71-6. 74 ( ( 4, . 2H)
> B2 54 (m oy o9V N@&ﬁ?w% 7ol it A 3%«836% T et s
(M+1) 308.2 B&R Eé)nﬁ«?ﬁiqés—Jfgﬁﬁf%ﬂr)DZ;Zh@#yl(m GHpﬁ&ﬁea 103ma 24D, i '@viet8dn, 2H),
3. 1. A hexane; 0 800 JMz7, 3H)NI\/R (CDCI3) 6 7.38-7.39 (m 1H), 7.07-7.33 (m
8H), 3.65.(s, 2H), .3 9. 2 2. 18-2. T
2.00-2.27°(m 2H), :
Hz, 3H). Exo-3- Bermmmr&tmwmmmqmerms)esam)samcma(ﬂﬁ7mz,a+ax(evm4)pﬁos (d,

2 Chhexanc: 4% Mg o0 SRty £ i ST sty ety 5§“§ 61
(m 1 H), 1.7 iM*7'84%¢r? 2H) 0.83 (d, J = 6.6 20 Hz, 6H). ExarrpIeB

Exo- 2- Met hoxy- et hames3iBérgdyi-6-efiil-6-(3-methoxy-phenyl)-3-aza-bicyclo[3.1.0]hexane

S R e e s R e DR Y e
bi cycl o[ 3. 1. (3 He&&hen, (1), S@r(edBH)s3.626c2HH 36 i(dh JE&AZHE 281-B8Qmy2HB2.98 (Mol )
in 25 nL ankw.ﬁrpgm gpwmgoaés 490, t3ﬁsrmp§g\j“i§0g\@s added benzophenone

-

imne (1.81 10. 8 BINAP(8 mml) palladlum(ll)
acetate (2. 0 rrg, oBenzyl-6 19:phenyl)-6-p1 A glof3,1.9]hgxane» 57 mol ).
The m xture was CO¢0)b€M1-Izt1(B1 NMR (@aag)ds dewmgmnmwownb (:%%N)age;';l(ym Blasge.
The m xt € 0,0

t enper at hllre V@he m xttjre é?ﬁéﬁ a?géz\k‘;( gh?‘rﬂa@% ﬁbgﬁl ra1t7e1 ' and

30 mL of watZkh). B8t wWers? hBat3ED. at refI ux for 4 hours. The m xture was

cooled to 0 C and Eibes-sﬂamm BdntS iRGh t%—: r8 byt akam. 1.0} h@xanleayers
were separated, the_ weous

and the conbined &% zc"\'WBr(éD%)r@’él? |7éd (’é]na")eaﬁééﬁf‘r(@t@ﬂl)ﬁ 5@52'3’) 818
1.87 gm of predues.s HAHY L1832 .88, RAY 2/58%2.815@¢ 1H) 17661780, 2H), @3\, LUhoglb
purificatjyon. TgH,a\ stirring solution of the aniline (1.0 g, 3.42 nmol)
pr epar ed above 10 nL  anhydrous pyridine at 0 C was added

2- Met hoxy- et hanesul fonyl chloride (814 ng, 5.13 WO 03/035622 PCT/|1B02/ 03668

Example 3
Exo-2-Methoxy-ethanesulfonic acid [3-(3-benzyl-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl)-
phenyl]-amide
25 To a stiring solution of Exo-3-Benzyl-6-(3-bromo-phenyl)-6-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 temperature was added benzophenone imine (1.81 mL, 10.8
mmol), BINAP (8 mg, 0.013 mmol), palladium (lI) acetate (2.0 mg, 0.009 mmol) and sodium
tert-butoxide (1.2 g, 12.57 mmol). The mixture was cooled to ~78 °C and de-oxygenated with
30  vacuum/N, 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 heated at reflux for 4 hours. The mixture was cooled to 0 °C and the pH was
adjusted to 12 with 1N NaOH. The layers were separated, the aqueous layer was-extracted
with CHxCl, (3 x 30 mL) and the combined organic layers were dried and concentrated 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 above in 10 mL
anhydrous pyridine at 0 °C was added 2-Methoxy-ethanesulfony! chloride (814 mg, 5.13



-30 mmol ). The reaction was warnmed to roomtenperature and stirred for 3
hours. Cold saturated NaHCO3 was added and the m xture was diluted with
et hyl acewetod/o3sihe | ayers were separated, the aqueous | apPem/IBo3aest ed wit h
ethyl acetate and the conbined organic |ayers were dried over MpSO4 and
concentrated. The crude material was purified by flash 5 chromat ography
wth 70% et hyl acetate/ hexanes to yield 1.3b-gm of pure product. 400 MHz 'H
NVR (CDCI3) 8 7.23-7.30 (m 5H), 7.13-7.20 (m 2H), 7.01-7.08 (m 2H), 3.78
(t, J =5.6 Hz, 2H), 3.64 (s, 2H), 3.36 (s, 3H, 3.21 (t, J =5.6 Hz, 2H),
3.19 (d, J =9.9 Hz, 2H), 2.76-2.79 (m 2H), 2.02-2.07 (m 2H), 1.73-1.75
(m 2H), O. 8%1%6!)’ %’Q redMon( W&é‘-)ivaﬂﬁ'e'é tb- rodiiGlempérbiot Bl SPREAOUiNdshoues. e Ovride

o 1- Vot hy | ST TR Lo SRS BT o B s visd oy gedip- Jresares
bi cycl of 3. 1. Meheseparaydd) thehmppdus-layer exrateo wWitkizethyHaodae (ammresqon@mpdﬁga(%c
1H), 7.21-7. :I)’;r%el(sr%ré |al)ied &lelg ?vfé;goléno( éBncé}‘,ﬁQated?’ T@iz cruﬁ@%ate@ﬁ) wa@p@ﬁeé By figdm ,

2.80-2.95 (b 2 1.
( M+ 1) 43758 cm@matography W|th 70% ethgi acetatg/Qxexanes to yleld 1. 1 gmH} pure progucgt 400%’11)12 1I-IVS

et hanesu onam e
2H . 6, 72H 23R4 ( rﬁ)%%(s '@1(?3? . 19éd 3 Hzoghl): 2.6 gm
Em 25)0 2. ozmm:(?mm(nﬂm 1]237IZ51m72H)(01$3(2I3)") Mﬁ%ﬂ(tfﬂ 3H) : VB (|v++1)

389.1 20 Exo-N-13- ﬁéTﬁWMﬁgkorﬁﬂﬁmre%aﬁﬁ%ﬁ@dtﬁé ro&eﬂé’\iﬁ&ﬁnbﬂéﬁ phenyi | -
nmet hanesul f onam de 400 0 L17-7. 27

(m 2H), 19. 00- 7. oExerl-Methyl-TH-imidazolezd-sulfanic 2 '=!5 -genzyl-g-ethyl;3-aza- 2H) 2.96
(s, 3H), 2. 75b1§£c7013jg‘]heiﬂﬂ)gl_\g@ﬂ]:é}nﬁé (m 2H), 1.71- 1.73 (m 2H),

1.17-1.25 (m 2H) t 11 4H). 3.67
3-(3-Benzvl - 6- |sopﬁ'0§“ﬁ'? %’%“ﬁ%( %éss%?%?gﬁ(%%& 691? (m, 4H),
met hanesul f or(bsvi2thy 3400, 02! 2I-$0P~N§ (("UD@HB)1 98-18548u ?HBi t ks, Zﬁ) ,0 TP GEHEMS (m
2H) , 7017q91+(m373)l—l) 3.65 (s, 2H), 295299 (m 5H) 2.84-2.86 (m
2H) , 255259(m1 7o-1. .7 | I_6H) 30
Exo- N-f3153 BenzvlE 2y, RZ =D ey ert O- phenyl ] -
met hanesul f onacthaesd@énaktide 1 H NI\/R(CDCIS) 8720731(m 8H), 3.63 (s,
az"') 2|3_|) 04137(1)71( M 'T\')sz r\%% ((él?@l )%'7')28 72347(ﬂ/r §|H_[Z§ 86@84%#’%/5H)269§-6(7@ (mJ1FP) \7/\05
03/ 0356,22 PCT3.$4627 3@@33 043‘& 5H), 276-2 80 (m 2H) 2.02-2.07 (m 2H), 17 -1.74 (m 2I-?) 0.83
(t, 3H); MS (M+1) 389.1
20 Exo-N-[3-(3-Benzyl-6-propyl-3-aza-bicyclo[3.1.0lThex-6-yl)-phenyl}-
methanesulfonamide
400 MHz "H NMR (CDCls) § 7.28-7.30 (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-
1.73 (m, 2H), 1.17-1.25 (m, 2H), 0.85 (t, J = 7.5 Hz, 3H).
25 Exo-N-[3-(3-Benzyl-6-isopropyl-3-aza-bicyclo[3.1.0]hex-6-yl)-phenyl]-

methanesulfonamide

400 MHz 'H NMR (CDCls) 5 7.28-7.31 (m, 4H), 7.16-7.26 (m, 2H), 7.01-7.09 (m, 3H),
3.65 (s, 2H), 2.95-2.99 (m, 5H), 2.84-2.86 (m, 2H), 2.55-2.59 (m, 1H), 1.75-1.77 (m, 2H), 0.82
(d, J=7.1 Hz, 6H).

30 Exo-N-[3-(3-Benzyl-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl )-5-cyano-phenyl]-

methanesulfonamide

400 MHz '"H NMR (CDCl5) & 7.20-7.31 (m, 8H), 3.63 (s, 2H), 3.04-3.07 (m, 2H), 3.02
(s, 3H), 2.74-2.78 (m, 2H), 2.08 (q, J = 7.5 Hz, 2H), 1.71-1.72 (m, 2H), 0.81°(t, J = 7.5 Hz,
3H); MS (M+1) 396.3.




Exo- Et hanesul foni ¢ acid 13-(3-benzyl - 6-et hyl -3-aza-bi cycl oF3. 1. A hex-6-yi) -

phenyl | - ani de 400 MHz' H NMR (CDCI3) 6 7.17-7.34 (m 6H), 6.99-7.07 (m 3H),
3.66 (s, WH)3036eL- 3.10 (m 4H), 2.81-2.83 (m 2H), 2.01PCHIBER/36:B. 5 Hz,
2H), 1.82-1.84 (m 2H), 1.31-1.34 (m 5 3H), 0.79-0.83 (m 3H): MS (M-1)

385. 3. EXAMPLE 4 Exo-3-(3-Benzvl -6-ethyl -3-aza-bi cycl ol 3. 1. Ol

hex- 6-yl)-benzamide To a stirring sol uti og1-of

Exo- 3- Benzyl - 6- ( 3- br ono- phenyl ) - 6- et hyl - 3-aza- bi cycl o[ 3. 1. 0] hexane
(prepared as described in Exanple 2, 5.0 g, 14.0 nmmol) in 75 nL 10
anhydrous DWVF at room tenperature was added zinc cyanide (2.5 g, 21.0 mol)

and tetraki stri phdixptgthaephifardc pabdiddi UBAI-POnziyB6-dthgl-3-dzabicyadd[B.1.0JHee-60j)x t ur e
was cool ed t Qredfi-fmiq@nd de- oxygenated with vacuumi N2 purge. The m xture
was war nmed t%‘r@rwerature and then heated at 85 C for 3 hours. The

m xture was cool ed0f &HzoHNMR(GRGIA BT - Adrt(m, GH). B9 .84 tmh 361.1986 (8.c%b.80- and
water. The | ayfy e, wele .Sy @, o), Zdiegaduenssiz syeH. sgxtsmgﬁ]t QFl) 1153,1W§4fkmet hyl
acet at e, tsher?g_ﬁrbh) (f&’c&r ar h&){e were dried over | tered

t hrough a 19 8 l“’&( VRS- sol ution was concentrated to yield
the crude nitrile (3.4g), which was Mm&hout purlflcatlon To a

stirring solution of ghea. g@e;& 18-d 2 ol ) in 90 nL
DMSO at roomtenperature wa o[o Ot —and

potassi um car bonat™@ ( 2‘163""?'@ rr@o'“?P“S? %5’50'3' f"'?zéﬂ’f‘ @t‘?r?’f‘? ABens)-8-etfyld-aze- t he
m xture was didytis[ad .Ofieikinengteparednds eescritbat RAExNde 21 hgl g, et ain®l) N8 mL
3717 gm o prenfure Y GlE ibdn YriiaBikcled ittt 26 SAIESRS 837 o' Bmgl o
1H), 6.70- 6.'5tRkisHiphenyiphospBing paligdigm (Phi8- 119, )0 meoldrhe nsmuremasyowd 0378 ( s,
2H), 3.56 (brand déldkygeRattd with ¥EEuURIN, pthde. ?hegl%rxa.rr@%aé Warrddd) to réorR derdpedduré M
rznl;?je ;-.CZZ)Y él Zagwd:ﬂagnt theEQeB % gg 8q8r ? Hg% ﬁg%:é'mﬁture was coolleldot\cl)mrgcgn (iemn&(r)al:mg a\rlnvc?s
Exo- 3- ( 3- BenzAilitewith finyi-agetale @andh wiatey.Clhe IdyeBs, ierOsbmxatéd, yhe) agbiebus layer exirabtetizam

ide 400 MHZ " itn ;(c@Q@ §~)e c@mzméty or%§mc ﬂa‘?@srs wérezéneﬁ 03éjr I\ﬁ%go @ﬁ% fllteze@tZroZ%rf-_g ( m
1H), 6.07 (brs

2.77-2.80 ( msmfl-«f‘ 'Cazg‘w‘r’“@ %@g(sﬁiu"mzwri‘kg Carcpietsdre *%3 thoygr e ilp (@149
(M+1) 339. 2. vaB used without purification.
o (o O A R B P
7. 21 7.33 ( mat e ter@pggtuwa§ adqed$0% 6'2@24(5(7UF|5 5 Inrpgl) ang Pefas$igm cardpnates(206 ( d,
J = 9.5 Hp, 2,.1.52.MBkol).2Afet sfifing %@ hou?s Qﬂe Aixlle Wk dilild wilth Wated afd efifdttedH) »
}Q%B-E%ﬁ/gL(EméN“%@”yl ace%@e ('Ithb cgmblned organlc Iayers jere rle% over:ﬁ’éss?& ggéncér?tn%/te% (? 68
yield 3.17 gm of product. 400 MHz 'H NMR (CDCls) § 7.30-7.39 (m, 5H), 7.09 (t, 1H), 6.70-
6.71 (m, 1H), 6.61-6.63 (m, 1H), 6.49-6.51 (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 according to the procedure in Example 4.
Exo-3-(3-Benzyl-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl)-5-fluoro-benzamide
400 MHz "H NMR (CDCls) § 7.47 (s, 1H), 7.21-7.34 (m, 6H), 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.
30 Exo-3-(3-Benzyl-6-propyl-3-aza-bicyclo[3.1.0]hex-6-yl)-benzamide
400 MHz "H NMR (CDCl,) § 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,
3H).




Exo- 3- (3- Benzyl - 6- et hyl - 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl )-phenol To a stirring
sol ution of Exo-3-Benzyl -6-ethyl -6-(3-net hoxy-phenyl) - 3-aza-

bi cycl o[ 3w0.08bbw2ane (prepared as descri bed in Exanpl e 2, PRTABO36@. 55
mmol) in 42 nL of 5 anhydrous nethylene chloride at -78 C was added TBAI
(7.9 9, 21.4 mol) and a 1 Mboron trichloride solution (38.5 niL, 38.5
mol ). The reaction was warned to O C and-3gtirred for 3 hours. Cold
aqueous NaHCO3 was added, the reaction was diluted with nethylene chloride
and the layers were separated. The aqueous | ayer was extracted with

met hyl ene chloride, the conbined organic |ayers were dried over anhydrous
MySO4 and concentrated. The crude 10 emhmPLEE was purified by flash
chromat ography to vyi el CDCI 3) b
7.21-7.38 (m 5H), 7. , =
6.66-6.68 (m 1 IFp @ %ﬂlﬁg 6180QlHi'Pn 1 Olf-l) Exe-3fﬁ9n§ybﬁ'§thy|16 %met@xﬁ‘?he(”gﬁ 3?F9
2.79-2.95 ( 4B afscribke T Exalpf02, (2183 ¢H.55 Minfdil 048 i 68
S 8 oo Un S @ ot oot e s ik
5-Difl uor% pﬂ@wg}m)*s B‘e@h"ﬁﬂ‘ﬁ chipri ‘iétbl cgd’faﬁ%‘ defl mgxgaﬂem‘ld‘omgm%?ndr? i1 oron
sol ution of kixberdieBentyl (36.56(nd,, 388irfirhal) riie péestinnl WasBryagnhy ko B- (aalaistlrred for 3

bi cycl of 3. 1. ﬂé@?x&ﬁ(‘f @B%Q@g{]—%%s g&%ﬁ rt@%@&t.bﬂ%ﬂi@h ﬁ/lt@metﬂlﬁgnermwlée 4@5

nmol ) and anoni'um i
added pal | adihgnipysrs pereceeP@aied( 1‘@%%6%9?4{%378 exf'ﬁ%‘e%"‘ﬁktf‘ a'eeéhma% CF'Hféq‘F H?fat ed
to reflux for:orﬂbnhbd, orgmi Rilert et @nad dvenpayabuy RgSOdarid bdreér&:dtetihmgchudia pad

f it t
educed [ es SRREAME Rl B Teon SitSpababi S e’ dsheo SRAGCHINALED NIRE! |
di ssol ved i n (TGS 216638 (M, éttﬂ)vi (LI RaER (Hgg.73 thd medtkal h‘)z@@ﬁ 868 mHCl
(aq) and Na 5%%‘91 (mTh% é‘ﬁé’&y?éJS!Hi[ 8¥P(s, %52 ?@@95 eeswp?/gt@oh éd‘(ﬁﬁ@l—l)t HIres

w th CH2Cl 2. extracts were dried over

concent r at ed1@9&'@@"9&%&@%85‘%%%@@?@1 d the desired product (105 ny,
32% as a clear, colorless oil. 400 MHz iH NVR (CD30D) 8 6.83-6.90 (m
2H), 6.6856.77 (m 1H), 3.46-3.58 (M gl (d, J=12.4, 1H), 2.10-2.17
(m 1H 1.86-1.87 (m 1 H)078085 m 3H).

Al ternative reacti on S¥he 0FQsPNEM S@8a %) JPPN988 as per the
exanple 30 beI OW.To a stirring solutlon of Exo—3 Benzyl-6 (35d|fluoro phenyl)-6-ethyl-3-aza-

Exo- 3- ( 6- Eth C 3.1 | | ugr 00

mL Parr bott I éﬂgé ?e((?ﬁ/eBLDﬁlﬂ?fed t‘ﬁ?ﬁ“ggjyan)zg mpley%r gfge'ﬁ'& &’emgl ci} ?n(g

fl uoro- benzarm@elumpﬂoemmc# 6 7a8g, 03 inmell inrf4éxmknef €HzOH wag(adged galipdiupmne)) )

was di ssghveds %ﬁée h%lmatm&@@rwagma{eafewt@ rofili0 fdr i 15, @Blelltié pdTVAS
I

260 Cf 0?91%%%@1@9\ Ot S5, Vel SRR e B

filtered threugdentatpd ugdenfrednedd pressuneltot Yiedd pilydwhite solides(343 mg e Fbe adlids iwerss
W th met hanol (ggs/ogvg@ggbmﬂ $abid Rfh YANORNEE) bha heGrdipelekinT REUEES aND

n
03/ 035622 Pcf??
NaHCO; (aq). The aqueous layer was then extracted three times with CH.Cl.. The

25  combined extracts were dried over MgSO, and concentrated under reduced pressure to yield
the desired product (105 mg, 32%) as a clear, coloriess oil. 400 MHz 'H NMR (CDsOD) &
6.83-6.90 (m, 2H), 6.68-6.77 (m, 1H), 3.46-3.58 (m, 3H), 3.19 (d, J=12.4, 1H), 2.10-2.17 (m,
1H), 1.86-1.87 (m, 1H), 1.60-1.67 (m, 2H), 0.78-0.85 (m, 3H).

. Alternative reaction conditions for this process are described as per the example

30  below.

Exo-3-(6-Ethyl-3-aza-bicyclo[3.1.0jhex-6-yl)-5-fluoro-benzamide
In a 500 mL Parr bottie, Exo-3-(3-Benzyl-6-ethyl-3-aza-bicyclo[3.1.0]Jhex-6-yl)-5-
fluoro-benzamide (prepared as described in example-7, 1.40 g, 4.14 mmol) was dissolved in

60 mL methanol at room temperature. To this solution 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 filtered through a plug of celite and the pad was washed
several times with methanol. The resulting solution was concentrated under reduced



pressure to yield 1.3 gmof desired product. 400 Mz 1H NWVR (CD30D) 6 7.63

(s, 1H, 7.46 (d, J =8.7 Hz, 1 H, 7.25 (d, J =8.7 Hz, 1 H), 3.78-3.82

(m 2H), 802303631 (m 2H), 2.33 (brs, 2H), 1.63-1.69 (MPCTHB)2/Bs@&5 (t,

3H); M5 (M+l) 249.1. The followi ng conpounds were made according to the two

procedures in Example 6. 5

Exo- N- 13- (6- Et hyl - 3-aza- bi cycl of 3. 1. A hex38-yl ) - 5-f | uor o- phenyl | -

met hanesul f onam de 400 MHz 'H NVR (CD30OD) 6 6.89 (s, 1H), 6.79-6.81 (m

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

3H), 1.92-1.94 (m 2H), 1.61-1.67 (m 2H), 0.83 (t, 3H); M (Mt1l) 299.1.

g-(C)ZD:EXC]c:))) 38(3 ﬁhgk\ﬂte 3 Xfé?daT @Eﬁ\yd?ld@sfn%d %FO@J&%OGVIHi JH RIED 036695% Wgz(s HiHNVR6

§ 373 a1 (o EpT e Tl T 2pe0ks B3 19, BES g Al Bigp e @y 2 235 e ol

g ngg 846(3?))1369169/&(%,108&(@4% MEQB-IN24BE.( 6- Et hyl - 3- aza- bi cycl of
ex-6-vl)- {%%“’.E | 5 7.29

(t, 1 H, 7.19-7. %l‘olwl %mgg@%@z& a‘é@or&ﬁ R Mdzpir&gwgs gum 5 6

3283315(m 2H) ExopNg3 = (3.1 8Hexf .4(m 2H) 0. 86

(t, 3H . EXprefirhésulto rd3 aza- bi cycl 0[3 1 G hex 6- vI) benzam i de 400 MHz

o5 $55 b ot H iy o505 ‘%%é%ﬁé?@ﬁmél%ﬁ@ S G
VB (ML) 231331-32840-ZH)M:0$9.08 (m i3H) 8.90(a i, #9304 ni 2H)abhti1.67 (m. 2H), 0.83
]E:éD(36OD)Etgy|7- 5 qmgw,y 5%;’, 1. d hex- 6- vI) phenvll-am (iie 400 MHz ' H NMR
6.92-6. 970 (m 2H) nu ’ i ,ms 15Hé 1&73 (()rzn(gl—l) i
2.01-2.03 (m 2H) 400 paazmwmc&:goom 72)H)(t JGs 72 I-(zI1HB|6)666\7B(('ﬂV|EH:I) 6HY7.50

Exo- 2- Met h
f3?(6- et hy?xgp"aﬁ'ga:gﬁgéﬁg 32'1) %1ﬂ8>26t§ FT) 2 0eznt\)/% fm 15Z1682|VT|22H)HOKIR/R
(CD30D) 6 7. 024 ¢n,3H)(MS$ (M+) 2083.79- 3. 84 (m 2H) 3. 35- 3 42 (m 5H),

?Nﬁ) 33% (1 M  4H) gxd-NG416-E§1-8-BEa-BiE)olof3.1DThek-6-) -bRenyfithheth@ndtdiidnamidé) ; M5

30
Exo- N- [ 318 6- Pr opef00MHz 2 BMRIEPHD) 5729 Gk d- 1952 W i 798t 1 4 Pdiami de
400 Mz 1H NbRs(GRBOMS.26335128: ZHRB.96 18, 3H))2.3072.32 (T, 2, (.f9-15#)m, ZH)0BSF (109
(m 2H), 3.37:3.41 (m 2H), 3.16 (d, J = 12.0 Hz, 2H), 2.92 (s, 3H),
5 04-2.06 (M 2H), 1.57-1. 61 1.21-1 26 (m. 2H), 0.88 (t, J= 7.5
Hz, 3H). Exo-N -[ &xo¢8 T 3.1 eX:6-yh-benzamide

[732(1) (73| gex 6- yl) Qb@mﬁzhﬂeﬁm(ﬁoméf@ﬂmnlHﬁ2H$5M4NhB Ay, BR3EEMROD) 8

2H), 3. 1?0 2+ 52 3o, ). éﬁé 1.9 ('902“()51 973?1533 . 30760 3“"%759*31) %3615% 1. 65
(m 1 H, 0 89 ( dExd-1:Methyll-1Hzimi le-4-sulfonic_acid [3-(6-ethyl-3-aza-bicyclo[3.1.0Jhex-6-
yl)-ghenyl|-émide
400 MHz 'H NMR (CD;0D) & 7.65 (s, 1H), 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), 3.15-3.18 (m, 2H), 2.01-2.03 (m, 2H),
25  1.53-1.58 (m, 2H), 0.72 (t, 3H); MS (M+1) 347.3.
Exo-2-Methoxy-ethanesulfonic _acid _ [3-(6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl)-
phenyll-amide
400 MHz *H NMR (CD;OD) § 7.02-7.21 (m, 4H), 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-bicyclo[3.1.0]hex-6-yl)-phenyl]-methanesulfonamide
400 MHz 'H NMR (CD;OD) & 7.23-7.26 (m, 1H), 7.12-7.17 (m, 1H), 7.06-7.09 (m,
2H), 3.37-3.41 (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), 1.21-1.26 (m, 2H), 0.88 (, J= 7.5 Hz, 3H).
Exo-N-[3-(6-lsopropyl-3-aza-bicyclo[3.1.0]hex-6-yl)-phenyl]-ethanesulfonamide
35 400 MHz 'H NMR (CDs;OD) § 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 = 7.1 Hz, 6H).




WO 03/ 035622 PCT/1B02/ 03668 -34 Exo-3-(6-Propel -3-aza-bicyclof 3.1.0

hex- 6-vl ) - benzam de 400 MHz 'H NW\R (CD3OD) 5 7.77-7.79 (m 1H), 7.67-7.70
(m | H,w0.048352246 (m 1 H), 7.34-7.38 (m 1 H), 3.47-3P62/1Bop/038¢8) , 3. 20
(d, J =12.4 Hz, 2H), 2.14-2.16 (m 2H), 1.57- 1.61 (m 2H), 1.16-1.22 (m
2H), 0.85 (t, J = 7.5 Hz, 3H). 5 Exo-Ethanesulfonic acid
f3-(6-ethyl-3-aza-bicycl of 3. 1. d hex-6-Vi)-phenyl | -am de 400 MHz 'H NMWR
(CD3OD) 6 7.01-7.21 (m 4H), 3.18-3.21 (m 2H), 2.99-3.05 (m 4H),
1.88-1.90 (m 2H), 1.63 (q, J = 7.5 Hz, 2H), 1.25 (t, J = 7.5 Hz, 3H), 0.81
(t, J =7.5 H, 3H); M (Ml) 295.2. EXAMPLE 7 10 General procedure for
the reductive al k\gxai3i(eProp@paEabicyelorsi1.a]heeuintenamideor nula XXII . To a

ohiori og (o2 n 480 Mt TR ereonEs VAT 00, T, T el k. T A I S
(2.0 equiv.) H), 386138 (awiH), (2765, 2t) 380 ¢, dsdizdhia zrrl)aaéﬂ@ﬂwmr@ﬂvyuﬁme

(2.0 equiv. )»16-“&% i,@ap%qaz%xztmr@%@@g\pg ﬁZ@;Hr)rred at roomtenperature for
up to 24 hours he ‘m xt ures vere 3 bI he add tion of

sat ur at ed® sodi um 1 X-6:y Hég[gﬂ-gmd

chl ori de. ghe combommt b{gmm (cdseu)essomrze (6, :45):1 merma@hmi)m Mﬁ@ﬂr and
concentrate sur tin [ial,
purified by #ngﬁé’schéoe&%l?g@r a‘f%‘f‘?'fogf.% ng ?%g des?’rsle:dy%ﬁ rESF38t1ry am nes in
40-95 % yi el @H): MB (Mvd) £9f.2.0mi ng conpounds were nade using the above
procedure of Exanple 7, starting WItI‘E)(A‘m:L@}i);pI‘OpI‘I ate starti ng am ne of
formul a XVI I / .
Furt her peaeraLprogecureionine raH GuMe A 1 quon PIRPAtalion O kARt
can be prepared as foI | ows. To a st| rri(§¥§isol ution of corrpounds of the

general formula ( )%I & )stlrr|ﬁ€ sbif d%p&r £6l 8. d&%&drﬂ%@ndﬁlgpfbﬁnul@ )&’“ﬁmprln@thy enel- 0

equiv.) in a suitab such as ne et one, g

chl ori de/ met KBiAdde (012 i) abF°°|‘PeieH‘3ﬁr6‘ ure Uaﬂa‘iﬁ%dé‘[’ E}I%BYﬁec of prauia )Gllxe( \R/a%q“"’ddded
t he appropri ateicaeidd2.0%d0ih.) asd sddiuim Eiadtixghorghydrie (2.0 eguiV.j. OTHeaeadtibtimixtures

met hansul, %Omvférea&lrgd%'{ rooRPRARBE R of BRI, (il Word Roft BferBAEd BN
The resul enperature for hour s,
during which t'iei grislitign of satyrpied gpdium @Pﬁ@é"a@ﬁqhﬂtp&?ﬂ%ﬁ“@ﬁe@ MéEh WFWYB"‘? goridAd
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OH), 6. 98- 7. Ot dasiredieltiaryangdesdn 9% Myiek) , 2. 81-2.84 (m 2H), 2.516 (s

2H), 1.25%51.94 (m h%%ﬁow&jaﬁn nds*]WZre‘lmaMsmgMﬁe(dEE@ l%géldu?e otgﬁxample 7,

Exo- N- (3-{6-Et vdr oxv-cycl ohex
(34 star%g with the appropriate starting amine of ¥orr21ulg ()?VIII) and the appropna?é alc?ehyde

a h
ex- 6-
reagent of formula (X1X).

Furthermore, pharmaceutically acetable salts of the compounds listed below can be
prepared as follows. To a stirring solution of compounds of the general formula (XXI!)
25  (prepared as described above in Example 7, 1.0 equiv.) in a suitable solvent such as methyl
ethyl ketone, methylene chloride/methanol (1:1) or methanol (0.1 M) at room temperature was
added the appropriate acid, such as citric acid, p-toluenesulfonic acid, methansulfonic acid or
benzene sulfonic acid (1.0 equiv) in one portion. The resulting mixture was stirred at room
temperature for up to 18 hours, during which time a precipitate formed. Filtration of the solid
30 and drying under reduced pressure afforded the desired salts.
Exo-N-(3-{6-Ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclof3.1.0Thex-6-
yi}-phenyl)-methanesulfonamide
400 MHz "H NMR (CDCls) & 7.16-7.23 (m, 2H), 6.98-7.09 (m, 3H), 2.94-2.97 (m, 4H),
2.81-2.84 (m, 2H), 2.516 (s, 2H), 1.21-1.94 (m, 16H), 0.76 (t, J=7 4, 3H); MS (m+1) 421.2.
35 Exo-N-(3-{6-Ethyl-3-[3-(1-hydroxy-cyclohexyl})-propyl]-3-aza-bicyclo[3.1.0]hex-6-

yi}-phenyl)-methanesulfonamide citrate,
m.p. 85-90 °C.




yl } - phenyl) - met hanesul fonam de citrate, mp. 85-90 C. WD 03/ 035622
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Exo- N- ( 348OmEBH033623- f 3- ( 1- hydr oxymet hyl - cycl opentyl ) - pr opviPCT3BezE668

bi cycl of 3. 1. d hex- 6-yl } - phenyl ) - met hanesul f onam de 400 MHz' H NMR (CDClI 3) 5
7.19-7.23 (m 1 H), 7.09 (m 1 H, 7.02-7.05 (m 2H), 3.37 (s, 2H),
3.00-3.02 (m 2H), 2.97 (s, 3H), 2.86-2.88%.(m 2H), 2.50-2.53 (m 2H),
1.80-1.85 (m 5 4H), 1.53-1.59 (m 4H), 1.31.1.48 (m 5H), 1.28-1.20 (m
3H, 0.78 (t, J=7.6, 3H); M5 (m+l) 421.2. Exo-1- {3- 6-(3

5-Di f | uor o- phenyl ) - 6-et hyl - 3-aza- bi cycl of 3. 1. d hex-3-el | - propel } -

cycl ohexanol 400 My dﬂcewﬁwcacmmdrex fin&ifRyIGcyErbpéntyl) PrbpyiEs-52s-6. 6 (m 1 H),
e 0930(( o Lol M e itondimidy 1- 96 (m 4H), 1.19-1.66 (m
Exo- 3- ( 6- Et hyI 3- 4(8»MH2T&WME)(ODCIy)c5IbTQeB<%Onme7W9| 8 1H2 J-02- e8fcip 28). B.30 hex-

6 vl } benzag ?ﬁ)‘ ﬁgﬁ)s'}{‘z“ém gﬁ)’\%ﬁ ésc@ﬁ)l?z)ae;@ 86 (ﬁ92(-|§ 2. 5b é‘%s (n? i - 178PDsk

, (.23-7.3

2H) 2 845 24)7 161591y, 419), £31.5.484m $H)H£?B 129 ('923'1) §ZS((fn~"7 %JBH) 'Tgff}w% 75
(m 2H), 1.1Z4272 (m 8H), 0.73 (t J=7.2, 3H); M5 (m+1) 371. 2.

Exo- 2- Met hoxv- ethne .ACI | ; {
propyl | - 3- aza- bi cFFA=E TSR TPt ' 5t CDCl 3)
6 7.19 (t, Jeiiéhexdndl, 7.11 (s, 1H) 7079(m2H) 3.78. 20 3.80 (m

i'_% ‘z’ 3;7), (s, 3H) 4003¥ﬂ1§ P?’N% &ﬁcna?ﬁb 6848: 7§Qmézﬁ)'56(sm6 B, 118, B8r-.83 (RHH),

4551, E0. 220BRIBUT. Brhdriste B Fiabie o6 (m 1an), 080 e, 3504, ot Tk
(3-(6-ethyl-364.3- (1- hvdroxv-cycl ohexyl) -

b O%' |- 3-aza- bi cyel ol ety PN Riakd -RBERM 8B IR3 Gid-bRYEor3 N dihexléfi-1 24

Exo- N- ( 346- Etbaggamide 3- ( 1- hvdr oxv- cycl ohexyl ) - propvi | -3 aza-bicyclof 3. 1. A he
X-6- yi}-5-fl uoro4§>d19|p| In).Nwm(@m@ sl sonanHyle 57406 Miz'Hy] N7 $T0RE128)), 6667

545 00 LT SRR o) o r b ﬁ?%iiﬁ'%' o8 f Ty,

3H): M5 (m+DH)AF8:135 (B02H), 1.17-1.72 (m, 8H), 0.73 (t, J=7.2, 3H); MS (m+1) 371.2.

Exo- N- (346- Et hyl - 35, Fix y,hef,& -0 he
X-6- yI}5quoro- ) .
Exo- 346- Ethyl : hex-b-ylphenvl)-amida, i | - 3- aza- blcyclo
f3.1. A hex-6-yl}- 400 MHz 'H NMR (CDCI3)8719 t, J=8.0, 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), 2.88-2.95 (m, 4H), 2.53 (s, 2H), 1.73-1.83 (m,
4H), 1.19-1.62 (m, 14H), 0.79 (t, J=7.4, 3H); MS (m+1) 465.1.
Exo-2-Methoxy-ethanesulfonic _acid (3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-
propyl]-3-aza-bicyclof3.1 .0]hex-6-yi}-phenyl)-amide citrate,
m.p. 120-124 °C. i
25 Exo-N-(346-Ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1 .0Jhex-6-
yl}-5-fluoro-phenyl)-methanesulfonamide
400 MHz 'H NMR (CDCls) 6 6.84-6.88 (m, 2H), 6.68-6.71 (m, 1H), 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-{6-Ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-
yi}-5-fluoro-phenyl)-methanesulfonamide besylate,
m.p. 85-88 °C

Exo-3-{6-Ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1 .0]hex-6-yi}-
5-fluoro-benzamide
35 400 MHz "H NMR (CDCly) 6 7.47 (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.




5-fl uoro-benzam de 35 400 MHz'H NWVR (CDCI3) 6 7.47 (m 1 H), 7.28-7.31 (m
1H, 7.04-7.07 (m 1 H, 6.38 (s, 1H), 5.98 (s, 1H), 3.02-3.04 (m 2H),
2.88-2.91w0rmpp/02dp2 2.57 (m 2H), 1.87-1.88 (m 2H), 1. 76PCTEROABp682H) ,
1.19-1.624 (m 14H), 0.780 (t, J=7.4); M5 (m+l) 389.2. WO 03/035622
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Exo- 3-{6- Et hyl - 3-f 3- (1- hvdr oxv- cycl ohexyl )aspr opvl | - 3- aza- bi cycl of

3.1.d hex-6-yl}- 5-fluoro-benzam de tosylate, mp. 118-123 C Exo-|

-Methyl -1 Him dazol e-4-sul fonic acid (346-ethyl -343-(1-hydroxy- 5

cvcl ohexvl ) -propvl | -3-aza-bicvcl o] 3. 1. 01hex- 6-yl } - phenyl ) -am de 400 MHz ' H
NVR (CDCl 3) 8 7. 4gxd- i .
7.05 (m 2H) . , 3.58 (s, 3H), 3.44 (s, 2H), 2.91-2.94 (m
2H), 2.80-2. %—ﬂ—?—’ﬁa—ﬂﬁ-’ﬁ‘—@%‘i‘;@s 2H), 1.21-1.76 (m 17H), 0.64 (t, J=7.4);
M5 (m+l) 487.2. Exe-118-0282%y| -1 H-i m dazol e-4-sul fonic acid

(3- |{6het hyl -3-13- gls. MMMH-Iﬂaﬁhazole-msulfonic acid ___(3-{6-ethyl-3-[3-(1-hydroxy-
Snyg 012>5<y5ll)4 propv -aza- Db cT ?@%mg I)_gnq%yl Y-am de citrate,

3- (1- hvdroxv- CVC|NEEMMHHNI\/WD(ddC—I3$6azta(é)HHyC?lzzf-?SZ:ﬂ(nOllH)eXOB—?;ﬂD}(m ), 20! 400
MHz ' H NVR ( t 7 7 (m
21915 2. ohUlRe S0\, 4D pde Safl-of B B AR e PR
17H), 7.6 (tZH)JE!BO (5, 28K ;2 1NVE6 (M), Ba4(t.3)=7.4); MS (m+1) 487.2

EX|0} 346hEt hlyl |qwm&b@t1ﬁmdohgpr0pu¢.h 3- q3-26-sthox3Al -Bydroldy-hex- 6
-y pheno . ) ] .

Exo- N- (3 : APICX A R gLltrafe. vcl of 3. 1. O hex-
6-yl}- 20 phenyl)ﬂmtmmésﬁd:fonam de 400 M—Iz "H NI\/R (CDC13) 5 7.21-7.26 (m

1 H, 7.02-7.11 (B, 3kh.et
2H), 2.38-2.43 (

, . qd, = . , , . . m ,
1.73-1.75 (nhemal 1 54-1.65 (m 5H), 1.31-1.48 (m 5H), 0.81 (t, J = 7.5
Hz, 3H); M (M+1)1004ﬁ9|z3HI\W_R(CDCI3)8703(tJ 7.6, 1H), 6.63-6.67 (m, 3H), 3.04-3.07 (m, 2H),

0. N (32 Tt Neb Do ) AN b S M P ROV Sl e
1H), 6.98-7. (+1)844.3H), 3.26-3.35 (brs, 3H), 2.92 (s, 3H) 2.86-2.89 (m
2H) , i Z? i gg E ”’Ex%%G-E@hﬁ@
“h 160 B nyl Reﬂén—%%ah%sﬂf}f’?
3. 1. d hex-3-el | - pEge
20 phenvl)-met_lmasulfonglmde
400 MHz 'H NMR (CDCls) § 7.21-7.26 (m, 1H), 7.02-7.11 (m, 3H), 2.99 (s, 3H), 2.94-
2.96 (m, 2H), 2.69-2.73 (m, 2H), 2.38-2.43 (m, 4H), 1.93 (q, J = 7.47 Hz, 2H), 1.83-1.87 (m,
2H), 1.73-1.75 (m, 2H), 1.54-1.65 (m, 5H), 1.31-1.48 (m, 5H), 0.81 (t, J = 7.5 Hz, 3H); MS
(M+1) 450.3.
25 Exo-N-(3-{3-[3-(1-Amino-cyclohexyl)-propyl]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-
yi}-phenyl)-methanesulfonamide
400 MHz '"H NMR (CDCl;) & 7.14-7.17 (m, 1H), 6.98-7.05 (m, 3H), 3.26-3.35 (brs,
3H), 2.92 (s, 3H), 2.86-2.89 (m, 2H), 2.73-2.75 (m, 2H), 2.36-2.39 (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+1) 420.3.
30 Exo-N-(1-{3-[6-Ethyl-6-(3-methanesulfonylamino-phenyl)-3-aza-

m Mk1) 420.3. 30 Exo- N (L
B%ﬁ am no- phenyl )-3-aza- bi cycl o]
1-hitmer yl]-3-aza-bicyclo[3.1.0]hex-6-yl}-

bicyclo[3.1.0]hex-3-yl]-propyl}-cyclohexyi)-acetamide
400 MHz 'H NMR (CDCls) 8 7.19-7.23 (m, 1H), 7.12-7.13 (m, 1H), 7.04-7.07 (m, 2H),
5.29 (s, 1H), 2.97 (s, 3H), 2.83-2.90 (m, 4H), 2.43 (t, J = 7.5 Hz, 2H), 2.01-2.05 (m, 2H), 1.97
(s, 3H), 1.87 (q, J = 7.5 Hz, 2H), 1.75-1.79 (m, 4H), 1.25-1.52 (m, 10H), 0.79 (t, J = 7.9 Hz,
35  3H); MS (M+1) 462.3.




400 MHz' H NMR (CDCI3) 6 7.19-7.23 (m 1H), 7.12-7.13 (m 1H), 7.04-7.07
(m 2H), 5.29 (s, 1 H, 2.97 (s, 3H), 2.83-2.90 (m 4H), 2.43 (t, J = 7.5
Hz, 2H), WOo030%605 (m 2H), 1.97 (s, 3H), 1.87 (q, J = 7PETHB)2/BH)S,
1.75-1.79 (m 4H), 1.25-1.52 (m 10H), 0.79 (t, J = 7.9 Hz, 35 3H); M
(M+1) 462.3. WD 03/035622 PCT/1B02/ 03668 -37 Exo-N-(3-{6-Ethyl-3-f
2-(2-hyd roxy-i ndan-2-yl)-ethvll-3-aza-hay- cycl o(3.1.0d hex-6-
yl } - phenyl) - net hanesul f onam de 400 MHz' H NMR (CDCI 3) 6 6.99-7.21 (m 8H),
2.94-3.14 (m 8H),-2.93 (s, 3H), 2.88- 2.91 (m 2H), 1.85 (brs, 4H), 1.65
(qp J = 7.5 Hz, 2H), 0.76 (t, J = 7.5 Hz, 3H); M5 (M+l) 5 441.2.
Exo-3-{6- Et hyl - 3- LB Gg8rozy-Hdan2tyNdthylB3-azabiel€ly3El100]hex-6-
r3. 1.01hex-6-|v| CDCI3) 6 7.69-7.71 (m 1 H),
7.52-7.55 ( | H, 7.27-7.31 (m 1 H), 7.07-7.16 (m
4H), 6.18 (brs, 14tbﬂ)MH5 I-QIQMszCBCls):Iﬁ 699-7.21 OR-8B1), 2194(3ri4 erhi)BH)zz%(s 3H), 2888 (m
%/ED’(erlm L ?51((@ 2N 85 tor8Surh S 65 (& U= st 281 i76Qt, 1B= b5 1A 3F), M (WE4) 3H)
Exo- 3-{ 3- 5_13 ¢4 2Hvdr oxv- cycl ohexyl) - propvl | - 6- propel - 3-aza- bi cycl o(3. 1. A hex
-6 clb

-6- yl}-benzam de 89 Maiih .

(m 1H, 7.34-7. 37 15726730(m1|—|) 6.24 (brs, 1 H), 6.00
(brs, 1 H), ,4H) 2.50-2.53 (m 2H), 1.82 (s, 2H), 1.69-1.73 (m
2H), 1.12-1. 59 ( maod BiHY 'H AMBACDCIs) 37.89-7.75 (thizt H) 34H2-7. &@(n(! M#ﬂ))7 3BB3B (M, 1H),

Exo- - (343- 1%9%{“&# P 7 BY.SuBIEX) o P ARV by, Gopr @RS H32§§%'1b'(ﬁ)’§|hpé%el a h
ex= 6-yi} met ha na l\(l g 9 (m
1 H, 7.08 (3881mk§H) 680887 (MDA 68244)J 75z, 25 078 ( dH)75i‘Z7 )2‘3”%2&’?‘39

2H), 250(3392h4) 577178(m 2H), 1.12-1.66 (m 18H), 0.81 (t, J = 7.5

-6- yl}- phen)!llﬁnﬂmldﬂesulfonam de 400 MHz' H NIVR (CDCI 3) 6 7.18-7. 22 (m
1H), 7.00-7.09 (my, §IVD42‘|2N%(%D%73)£%95H)) (m, AP, 263758 (FS1H)NT.32+B7 (13, A4D; 2. 48

(31 b STk S0 bl ol 10008tk bl ey £ By

(343-13-(1- h\ndsgo‘xxz}(ayzmmexym(mxmplvlolszat Jpr?cﬁ rm/BHBNsz(aMDa@Ecﬁ of

3. 1. d hex-6-vl}-phg ) qep'9 kel i héx-9 Hz,
LH), 7.09-7.10 (m=fy & 9= 7 U: 57 ,
3.45 (s, 3H) 8:vil- methane Ide2|—|), 3.08 (brs, 2H), 3.06 (brs, 2H) ,

;2:, H;?Q ﬁ/gr SM%‘D , 1-4%6 W-Er‘ﬁ,NnﬂﬂoDdg) $7-15-7610 (i Ry 3tdb (s, 0H346.68-7.02 (v, 2H)52.68 ,
’ (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); MS (M+1) 435.3.
Exo-N-(3-{3-[3-(1-Cyano-cyclohexyl)-propyl]-6-ethyi-3-aza-bicyclo[3.1.0]hex-6-
yl}-phenyl)-methanesulfonamide
400 MHz 'H NMR (CDCls) & 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), 1.50-1.74 (m, 11H), 1.12-1.22 (m,
3H), 0.78 (t, J = 7.5 Hz, 3H); MS (M+1) 430.3.
Exo-2-Methoxy-ethanesulfonic _acid _(3-{3-[3-(1-hydroxy-cyclohexyl)-propyl]-6-
-3-aza-bicyclo[3.1.0]hex-6-
400 MHz 'H NMR (CDCls) 5 7.18 (t, J = 7.9 Hz, 1H), 7.09-7.10 (m, 1H), 6.99-7.03 (m,
30 2H), 3.79 (t, J = 5.4 Hz, 2H), 3.45 (s, 3H), 3.18 (t, J = 5.4 Hz, 2H), 3.08 (brs, 2H), 3.06 (brs,
2H), 2.90 (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.
Exo-3-{3-[3-(1-Cyano-cyclohexyl)-propyl]-6-ethyl-3-aza-bicyclo[3.1.0Jhex-6-yi}-

benzamide
35 400 MHz "H NMR (CDCl3) 8 7.70-7.71 (m, 1H), 7.54-7.56 (m, 1H), 7.37-7.39 (m, 1H),
7.28-7.31 (m, 1H), 6.20 (brs, 1H), 6.02 (brs, 1H), 2.98 (d, J = 9.5 Hz, 2H), 2.75-2.77 (m, 2H),



479. 3.

Exo- 3-{3- 13- (1- Cvano- cycl ohexyl ) - propvl | - 6- et hyl - 3-aza- bi cycl of 3. 1. A hex- 6-

yl }- benz2&miode3s22 400 MHz' H NVR (CDCI3) 6 7.70-7.71 (m 1PHEN/IBI2/B4687. 56 (m

1H, 7.37-7.39 (m 1 H, 7.28-7.31 (m 1 H, 6.20 (brs, I H, 6.02 (brs,

1 H, 2.98 (d, J = 9.5 Hz, 2H), 2.75-2.77 (m 2H), WD 03/035622

PCT/ 1 B02/ 03668 -38 2.44-2.47 (m 2H), 1.968-1.95 (m 4H), 1.74-1.79 (m

2H), 1.50-1.72 (m 9H), 1.09-1.22 (m 3H), 0.76 (t, J = 7.5 Hz, 3H); M

(M+1) 380. 3.

Exo- N- (3-{3-{3-(1-Cvano-cycl opentyl)-propvl | -6-ethyl-3-aza-bicycl o{3.1.d he

?- 6- 1|>:|;} phenyly-4reh) 2rg,s1bd-0.08 N deHH 14a0 NHZn '2H%,Ng5}-(2.@(ah86 ,'(39H),612.?_3-1.92 m21

m m ,

D.49.2.52 (m]"'HgPD%‘tzméga“‘;p‘iz?% %%%?3%3 2.08 (m 14H), 0.78 (t. J = 7.5

Hz, 3H); M5 (M+1) ExoM-(8-{3-[3- (1-Cvano-cyclopentyl) E[p_gvl]-6-ethyl-3-aza-b|cycl0[3.1.0]hex-6-

Exo- 3-{3-1 3- ik: ethaheamidhiiderr opvl | -6 et hyl - 3-aza- bi cycl ol 3. 1. 01lhex- 6

-yl }- benzam e %CDCIS% 7.70-7. I—g 7.54-7.56

(m 1 H) 57.36- 7. 480 Mz 1 NYR (COE19 37719362 (. 1) %01-76392('7'%*5»%9 2.9y, §p1

(brs, | ., 2.892.860m, 3HY; 2%9. W(,m zH) ,2.00-20 4 (@n, 2A),(1183-208) (m, 12H1 878 (47 =(M8

+}ﬁ1 = 7.5 Hz, 2H), 1.52-1.84 (m 12H), 0.75
1) 366

2H), 2. 06 2.
(t, J = %éﬁpm 3. Exo 2- I\/Et hoxy- et hanesul foni ¢ aci d

(3-{3- |:3 ( 1 cyano rapyl]-6- ethyl-3-aza-b|cvclo[310]hex-6-vl}-
et hyl - 3- aza- pessali@d 3. 1. A hex-6-vi }- phenyl) am de 400 MHz 'H NMR (CDCI 3) 6

716720mTH5—7'10 7.05 t, J =054
ot 8 3 (s, 44 fbidihn Rodalh by rh (i 3Py, 75758 (g1 P Ao g o (elziy,
2 77 2 79 ( M232490, (M2 14627 4Brs( 1H), @BY) (brE. 1&7-2&71(3 {#79.524) 2H)1 288278 (mJ21), 7

EXE) N' ( 1- {3 ?j‘ﬂ‘g&ﬁ fn"%H) %%EDZ 1hzqneSLﬂ(?on;eﬁ amrnéoH%ﬁzg%ql%M Ehﬁm( %)0%5&) e 20

bi cycl of 3. 1. LMQ( Ab#83 - cycl ohexyl ) - benzani de 400 M—Iz "H NWVR
(CDCI3) 6 7.69-7. Ho{gmetagkx-etﬁaae&uﬁoﬁue (dtid 3&-:3 [3-({-8yahokYclopantyl)-bhopyl]-6-
708709](mt LA s, 1 H), 291 (s, atH), 283
3 4 S0 : ' 1.79-1.88 (m 4H), 1.72 (s,
2H) it ( MA0Q Oz, 'HONIR (GRGI)B 7-16F750(W25HHZ10-3H)1 (mVEHY, KBA-Y.06 2, 2H),

Exo- N- (143-r G- ﬁt(h}ﬂ— @4 (—é 2*FBW§6‘€sS QH* BoRY, 32440z, I@P@rb}’ée) (‘d3J éé% Hz 2H), 277
bi cycl ol 3. 1. Q_hex- 3- hEX{|)-ISO

(03 5 7 278y 31}, G EAG (m ZHEE G415 [T 210, 149 (4 GO HasPnd D283 &, b6

(s, 2. 95HY, 8,78 8H) = 725+&2395qu(h)+1)4mo434 (brs, 2H), 2.27-2.34 (m 1 H),
ifl)g i géo(m 2H) pyo i) Eiton@laini 308,(Mm 4H),

blcyclo[ .1.0Jhex-3-y ]-p’&pyl}-cvclohexvl)-benza}nide'
400 MHz "H NMR (CDCl3) 8 7.69-7.71 (m, 2H), 7.36-7.46 (m, 3H), 7.14-7.18 (m, 1H),
7.08-7.09 (m, 1H), 6.99-7.04 (m, 2H), 5.79 (s, 1H), 2.91 (s, 3H), 2.83 (s, 4H), 2.42-2.46 (m,
2H), 2.16-2.18 (m, 2H), 1.79-1.88 (m, 4H), 1.72 (s, 2H), 1.27-1.67 (m, 10H), 0.74 (t, J= 7.5
25  Hz, 3H); MS (M+1) 524.3.
Exo-N-(1-{3-[6-Ethyl-6-(3-methanesulfonylamino-phenyl)-3-aza-

bicyclo[3.1.0lhex-3-yl]-propyl}-cyclohexyl)-isobutyramide
400 MHz "H NMR (CDCl;) 6 7.17-7.21 (m, 1H), 7.09-7.11 (m, 1H), 7.00-7.05 (m, 2H),
5.06 (s, 1H), 2.95 (s, 3H), 2.87 (s, 4H), 2.44 (brs, 2H), 2.27-2.34 (m, 1H), 2.02-2.05 (m, 2H),
30 1.83(q,J=7.5Hz 2H), 1.71-1.76 (m, 4H), 1.16-1.55 (m, 10H), 1.11 (d, J = 6.6 Hz, 6H), 0.76
(t, J=7.5 Hz, 3H); MS (M+1) 490.4.
Exo-N-(3-{3-[3-(1 -Hvdroxv-cvclohexvl)-propvl]-s-lsom'ggyl-3-aza-
“bicyclo[3.1.0]hex-6-yl}-phenyl)-methanesulfonamide
400 MHz "H NMR (CDCls) 6 7.17-7.21 (m, 1H), 6.98-7.06 (m, 3H), 3.09-3.12 (m, 2H),
35 295 (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,
14H), 0.81 (d, J = 7.1 Hz, 6H); MS (M+1) 435.3.




(t, J=75Hz 3H); M5 (Mtl) 490. 4.

Exo- N- (3-{3-f3-(1- Hydroxy-cycl ohexyl)-propvll-6-isopropyl - 3-aza-

bi cycl o{ 3W0.0dlobwe22 6- vl } - phenyl ) - met hanesul f onam de 400 MAET/IBD2MBERS( CDCl 3)
6 7.17-7.21 (m 1 H), 6.98-7.06 (m 3H), 3.09-3.12 (m 2H), 35 2.95 (s,

3H), 2.82-2.84 (m 2H), 2.57 (brs, 2H), 1.95-1.97 (m 1 H, 1.84 (s, 2H),
1.19-1.64 (m 14H), 0.81 (d, J = 7.1 Hz, &d); M5 (M1) 435.3. WO 03/035622
PCT/ 1 B02/ 03668 -39 Exo-2- Met hoxy- et hanesul fonic acid
(3-{3-f3-(1-hvdroxv-cycl ohexyl)-propvl|-6- _

| sopropyl - 3-aza- bi cvcl of 3. 1. A hex-6-yl } - phenyl) - am de 400 M 'H NVR

(CDCI3) 5 7.15-7. 1%5@&Méthmetﬁarﬁ9ul?onﬂ8 cd r )l;-c Iohe |%H)
3.37 (s, p N 5 (m 2. 83-
2H), 2.55 (s, M@% 2H) 1.22-1.64 (m 14H)

0.81 (d, J =7.1 HﬁOOMH)Z HWR(W%)&W%NQ(M)MQSM%W 3H), 3.78 (t, J= 5.4 Hz,
3-cis-(3- BFOTT'QHPQ@?XE)%Q dwkf gkvs&ME'ﬂ?lstdéLéTﬁ(ﬁW Lr)@s%té‘yd (n$ At 355 (s, 24)
bi cycl of 3. %% % i"é’p ggél mf=t hagg u 1f anam de 4 a g 3) 8
763764%m1 ﬁ)g( e Hy T3¢9 4 1é#2‘5§,ﬂén’1 72H)*Z H?MM\# PT0%

3H), 3.00-3.02 (m M@ﬁu&wm&vﬂ& c|3 tylnZotifil-E-e Y- :&a-4H),
7.5 Hz, 3H); M1)

roxy 3- phenyl cycl 69@1WZH§NW‘1 (PD@sh&éB3764 (m, 1H), 7.38-7.43 (m, 2H), 719723 (m 2H),

gl gyglzof73 1. Orlvex-d7- o, I3ty hesnd o> tmnﬁl@@ké‘ rﬁ@'ﬁ é‘@ﬂ bﬁ}z QD)

7. 04%}1 (?Of’%%é 3'%31 ‘2’%6&{’? (ﬁ». 7é'|1|‘/J 37%'62 §Hgg’]s((;'¥l”k%92§2b§ 3.06 15

(m 2H) 2.90 (s, Edp-N-{3-[GF -Bahy@ ; obthil)-3-dza£3- 1. 79 (m

2H), 0.83 (t, pibydlo .ﬁonki?-s-

Exo-3-{3-f3-ci's-(3- rom)-1§ en'¥ -

r oxv- cvcl obut vi net AP MHB- BtNYR ( D@PASM?C?@? §1.32H), TRAE7 dmy RH), We?&éﬁﬁde 400

Mtz ' H NWVR (C@awye& 7. (FR-1A), 77604(mela:H)2H k@53§62 ﬁ-gﬁdﬂisaz (m32ry 333

?% ¥ Ynaz%@(fg%%?""?e%%a T ?%&m(%@”éae% it §75 a.
=7.5 Hz 2H)Z3H) (11)441.% 7.5 Hz, 3H); M5 (Mrl) 471.2. Exo-

6 Et hyl - 3- (i S- 3- Nesl6.8431 ReBIEBMImdE

| of 3. hex- 6-
Eé?y(;gl????b—\&ﬁf)hm g 2H), 7.34-7.52 (m 4H), 7.24-7.27
(m 1 H), 3.94 (brg00 8Hy, HNMS(CDLD) 6m.752H)6 (3. 09, ébs-smélhl) 2HE- 77392780g%’8

(2{4) 32_3";’2(% 35,_,)( Foy %I-i)gl\g? mgﬁf @1 2P )2 8512 88 (o, ) 2.72-3.78 (hZony Do ks

Exo- 346- Et hyl K'@%Hé (15%96 1-9471.9% (| 3bhehBA/la) J gridphit.| 2H)- @Z&i4t, J = 7.5 Hz,
3H); MS (M+1) 471.2.

Exo0-3-

bicyclo[3.1.0]hex-6-yll-benzamide
25 400 MHz 'H NMR (CDsOD) § 7.78 (s, 1H), 7.71-7.73 (m, 1H), 7.52-7.55 (m, 2H),
7.34-7.52 (m, 4H), 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 (9, J = 7.5 Hz, 2H), 0.83 (t, J= 7.5
Hz, 3H); MS (M+1) 391.2.
Exo-3-{6-Ethyl-3-[3-(1-hydroxymethyl-cyclopentyl)-propyl]-3-aza-
30  bicyclo[3.1.0lhex-6-yl}-benzamide
400 MHz "H NMR (CDCls) § 7.70 (s, 1H), 7.54-7.56 (m, 1H), 7.34-7.38 (m, 1H), 7.27-
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), 1.29-1.50 (m, 8H), 0.73-0.77 (m, 3H); MS (M+1) 371.3.




30 bicycl of 3. 1. d hex-6-vl }-benzam de 400 Mz '"H NWVR (CDCI3) 8 7.70 (s, 1
H, 7.54-7.56 (m 1 H, 7.34-7.38 (m 1 H), 7.27- 7.31 (m 1H), 6.29 (brs,
1H), 6. 02v0pWBH3562H), 3.35 (s, 2H), 2.87 (s, 4H), 2.42-2. 4ABCETABO2AHHGS
1.80-1.88 (m 4H), 1.51-1.54 (m 4H),-1.29-1.50 (m 8H), 0.73-0.77 (m 3H);
M5 (MF1) 371.3. WD 03/035622 PCT/1B02/03668 -40

Exo-N-(3-{3-[3-(1- Hydroxyrret hyl - cycl opent yjg) - propyl | - 6- |sopropyl 3-aza-

bi cycl o[ 3. 1. 0] hex- yI} phenyl ) - met hanesul f onam de 400 MHz "H NMR (CDCl 3) 6
7.16-7.20 (m 1 H), 7.05-7.07 (m 2H), 697699(m1H) 3.36 (s, 2H),
312314(m2H) 295(5 3H), 2.79-2.82 (m 2H), 2.52-2.55 (m 2H),

2.06-2.09 5 (m %%gy(sésﬁﬂi hyAroxiRetriitveidpei@rprafyif- BisobfdBvi-3 820 (d. J =

7.1 Hz, 6H); M ( )
Exo- 1- [6 Et hbicyaio[84.0Mextfayib-phenvlrethanesulfonamide ) - 3. 57a- bi cycl of 3. 1. 0] hex- 3-

%"b;“:t h{'H% C%Cllghs@amﬁrmnml(cgc@ps 1671208m409), WbB-7107 kh NV, §.606b8)m 61 H], 62
(brs 1 356, 20) §(12-f NG g-i)gggg (%gﬁ} (JBM@ gblg 295% 27%{@1 (253 82)'6'2(2096 68,

10 1.81- 15 92(n( rtH), 2k8p:1.85. (@H 24), 790(1@8 (Hhk)2H)10.8B(d1J 53. 1(hl*q 6BKMS (M+1435.331 (m
3H), 0.79 (t, I =gfo 5o Eyi.6 Aol

Exo- N-{3-[ 6- Et hyl =3= V- 3- ] y y
bi cycl of 3. 1. ¥metwllmye AR eE AREE f onami de 400 MHz ' H NVR ( CDCI 3)
6 7.02-7.29 (m 9o MBz2A ma@cm Sirlsp (BreOTHY 5.187HN, (2188, 7A66-L.1 (RHH),

42“_617 (2) g(g) (() agl;i){)ﬁ](msﬁfﬁ t‘:zi%b %E%ib@ ﬂ%fg%goéﬂ% 4?4)@96 (% ﬁR 21'668@ f{l-m

6- Et hyl - 30(01181 19a«mrau»1351ow&(m Aty I4BBUSY (et Hy1-19-83hm, 3H), 0.79 (t, J = 7.5

bi cycl o[ 3. 1. O} hex-¥s ',lﬂlggpgam de 400 MHz "H NWR (CDCI3) 6 7.73-7.74 (m 1
H) , 756758(m 1 4-7. 41 m 7H) 206? rs 5.70 (brs,
1 H, 3.29-3.35 ( GE henyl- 4 8 5 31- 2.37
grgn1 CZ%H) 1. 9bic§cl I- fie rﬁe&ﬁn deO 79-0. 83 (m 3H); M5 (M+l)
Exo-N-{3-[3-(cis- ﬁOWE'rZOH PR DC] 7co>?c7l?b ij ngrlna3t11 -0 s 2r9c-)lp(s ?’-Hé-zagsa-

bi cycl o[ 35 1. G} Rk 287+215p (Ipah@wy }29 ﬁ@ﬂh@n@@u?ﬂéﬂéﬁwﬂe H)4‘089 I\/ﬁﬁ(mﬁ% 0l 3)

6 7.14-7.28 (rm3|-§|10|3(l\1+191417309 (m 3H), 3.23 (brs, 2H) 25 3 05-3. 07 (m
3H), 2.96 (s, gs 2.48- 2
2.02-2.16 (m 1 - .
455. 3. Exo- 2_{_26!‘6[310]hex-6 -yll-benzamide

6-Ethyl -6-(3-neth 8&&\4%“19&}0!@%&92199%»'7)4 @ %4?7@5%55,9[134)17 Phpgm 7, 3

yl]-ethyl}-i ndan- -car I C acl
b 7.02-7229 6@ (t8H)1H)75190( 8, T, 3-39-3 3. y")aég‘éaﬂjmﬁﬂ@ 522.55p. 2H). 2%%19
2.94 (S 3H) 2.32(h22H), B80-1.08 (B 1H), R80B8E (nd, 2H)0.7920:B3 (mil 38% MS @B-1(381.34H) |
1.72-1.74 (m 2H)Exa 18734 Ss-1H hroxy: 3 Shdnivi-eyeibufyimetion-e3bBproppaldl) 525. 3.
bicyclo[3.1.0Jhex-6-yl]-phenyl}-methanesulfonamide
400 MHz 'H NMR (CDCls) § 7.14-7.28 (m, 6H), 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), 1.90 (s, 2H), 0.84 (d, J = 6.6 Hz, 6H), MS (M+1) 455.3.
Exo-2-{2-[6-Ethyl-6-(3-methanesulfonylamino-phenyl)-3-aza-bicyclo[3.1.0}hex-3-
yl]-ethyl}-indan-2-carboxylic acid tert-butyl ester
400 MHz 'H NMR (CDCls) & 7.02-7.19 (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,
2H), 1.42 (s, 9H), 0.76 (t, J = 7.5 Hz, 3H); MS (M+1) 525.3.
Exo-2-{2-[6-Ethyl-6- (3-methanesulfonvlam|no jhenvl)-3-aza -bicycio[3.1.0]hex-3-
}-ethyl}-indan-2-carboxylic acid
400 MHz "H NMR (CDCl;) & 6.99-7.13 (m, 7H), 6.85-6.87 (m, 1H), 3.61-3.72 (m, 2H),
35 3.44 (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 = 7.5 Hz, 3H); MS (M+1)
469.3.




Exo- 2- (2-f

6- Et hyl - 6- ( 3- net hanesul f onyl am no- phenyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex- 3-

yl] - et hylweoi@dase22- car boxyli ¢ acid 400 MHz ' H NVR ( CDCl 3) PETABB@366813 (m

7H), 6.85-6.87 (m 1 H), 3.61-3.72 (m 2H), 35 3.44 (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 -24), 0.70 (t, J = 7.5 Hz, 3H); M

(Mt1) 469.3. WD 03/035622 PCT/1B02/ 03668 -41 Exo-2-{2-f

6- Et hyl - 6- (3- met hanesu | f onyl am no- phenyl)-3-aza-bi cvclof 3.1.0 hex-3-

vl | -ethyl}-indan-2-carboxylic acid amde 400 Mz "H NWVR (CDCI 3) 5 7.07-7.23

(1?5] 27|I:I|)z’ ;H;)l s OSE)denQQ : Bt Zd%age?ﬂ% I(amﬁ“gl—l) 1'313:2%&? 9c7|°( h5)d3-l—|5] i
, H m m 2H),

1.77-1.82 ( ﬂﬁ?—@ﬁ%zﬁn}b%i—%%— 3H); M5 (M+l) 468. 3.

Exo- N- (346- Et hyl - 34002MKi2 - Hh WilRO (Cdbd) 1 y71.07¢7 . 280@m -721).y7.91-20h yhl 1Y, 854-(brs, 1H),

g' (7:y%0f732% QH? rO1M) }3493690/\“ ?Gﬂﬁi @ﬂg)%é'iéb;tﬂ{fbﬂ 266‘%%6'\4?!221-1)"'1@%0?9(7@90 3)

3.31-3. 345(m H%%ﬁ"(“é*) 034%)0 79*'0'*%8'4) MSAMIQ‘*?B&Z 2H) 2 71 2 77 (m

4H), 10 2.66 (d xo—-Nggb‘ZEﬂzlrs @t@my&o%&hﬂgngmz-@&y_\y 1-:388a-1. 83 (m 2H),

157162(m.|@I Q. mig¥S (Mrl) 455.3. Exo-N-(3

6- Et hyl - 3-f 3- - bi cycl of 3. 1. A hex-6-yl }-

phenyl ) - met hanesul 4(®r1\al1h dﬁNMBQCWz)SHBNNR (Cma), 304G . 1A.(0461), 887689 (BiHY H),

6.99-7.08 (mséﬁ% 28), %731(2ﬁ4 (h ‘ZH;-?ZSQ (51152"590 ?dH)/,- %Qﬂz(ﬂ-l) §7‘1 ﬂ?QmHZH) 2H),

2.93-2.96 (m. 5 o} ) %
2H), 1.879(q,266 éﬁ?ﬁ*z%ﬂ) 8 1?%”12’7%1(%185145“2'1) 216 -1.62 m(?ﬁ') %I—ﬁ(t 774

(t, J = 7.5 #&Hz3M); MYBIH{YHE3.484. 4. Exo- 3- {6 Ethyl -3-f 3-(2-nitro-]

ndan- 2- vl Il 3 of WHz' H
NI\/R(CD\CIJI é)pgog\/?o’-’h—%’-sé%% F 3 e LQlhex: H |
7.28-7.31 ( mEehenyl)-methanesulfona 4H) | 613(brs 1 H, 593(brs 1 H,

3.87 (d, J =17.0 k@MQi—DHNM& @0Bcl:fs 744-7.23 (mOsthze.o&bs (B, £9, $87 (d ~ 9.0 Hz,

. 2 T U S e 4%%5&35%<wn$*>2%132%?¢§"%w25%3-2%?9 97

3H); NB(M+1)2%E1Z(m,2234)187(q,J 7.5 Hz, 2H), 1.72-1.73 (m, 2H), 1.40-1.47 (m, 2H), 0.74 ({, J =

Exo N (343-f é?rz Nds mglﬁqagayl) propvl | - 6-et hyl - 3-aza- bi cycl of 3. 1. d hex-
- vl }-phenyl Egmessultonam de 400 MHz |H NVR (CD3QD) 5 7. 18 7. 29 (m

6H) 7.05-7.10 (m B h3-E3~(2-nitrosinda \Y1)-PHOPYH -J-gcan ,|C SO0 ;5 1,,
170 Hz, AH).béheS@id. 08 (m 7H), 2.15 (s, 2H). 1.94-1.98 (m 2H).

1.76-1. 8120( m 4H) 4(9) lﬁﬁz (I-E NM\L (CDEI3)58 % 7. %’Qm 1M§ 7(§¥|+7]1?6( 54!‘-!) 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), 3.87 (d, J = 17.0 Hz, 2H),
3.20 (d, J = 17.0 Hz, 2H), 2.95 (d, J = 9.5 Hz, 2H), 2.72-2.74 (m, 2H), 2.43-2.46 (m, 2H),
2.13-2.19 (m, 2H), 1.89 (q, J = 7.5 Hz, 2H), 1.74-1.78 (m, 2H), 1.42-1.48 (m, 2H), 0.73 (, J =
7.5 Hz, 3H); MS (M+1) 434.4.
25 Exo-N-(3-{3-[3-(2-Amino-indan-2-yl)-propyl]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-
yl}-phenyl)-methanesulfonamide
400 MHz 'H NMR (CDsOD) & 7.18-7.29 (m, 6H), 7.05-7.10 (m, 2H), 3.59-3.61 (m,
2H), 3.22 (ABq, AAB=42.8 Hz, J = 17.0 Hz, 4H), 2.93-3.08 (m, 7H), 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) 454 4.
30 Exo-3-{3-[3-(2-Amino-indan-2-yl)-propyi]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl}-
benzamide
400 MHz "H NMR (CDCls) & 7.69 (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, 8H), 0.70-0.73 (m, 3H); MS (M+1) 404.4.




30

Exo- 3-{3- 13- (2- Am no-i ndan-2-yl ) -propvl | - 6-et hyl - 3-aza- bi cycl of 3. 1. A hex- 6-
yl}- benz2&mode3s$eD MHz 'H NVR (CDCI3) 5 7.69 (s, 1 H), 7.P¢TIB®3668 1 H),
7.33-7.35 (m 1 H, 7.23- 7.28 (m 1 H), 7.10-7.13 (m 4H), 6.51 (brs, 1
H, 6.28 (brs, 1 H, 2.79-2.99 (m 10H), 2.47 (brs, 2H), 1.56-1.85 (m
8H), 0.70-0.73 (m 3H); M (M+l) 404.4. WQA203/ 035622 PCT/ | B02/ 03668 -42
Exo- 343-f 3- (2- Acet yl am no-i ndan- 2-yl ) - propyl | - 6- et hyl - 3-aza- bi cycl of

3.1.d hex-6- yl}-benzam de 400 MHz' H NMR (CDCI3) 6 7.71 (s, 1 H), 7.54-7.56

(m 1H), 7.36-7.38 (m 1 H, 7.30- 7.32 (m 1 H), 7.10-7.15 (m 4H), 6.25
(brs, ( é H, 5.97 gso-sﬁ-@m(z-ﬁe@jihds.snd(aih-ﬂqé)gr%gg@egedwls-aie(a-bﬁ;yaﬁgaa.thhex-é’.H),
2.95 (d, J =.,16.0 2 2.86-2.91 (m 4H), 2.46-2.50 (m 2 1.94-1.98
(m 2H) . 1.8M 1.83-1.86 (m 4H), 1.44-1.49 (m 2H), 0.74 (t, J =
7.5 Hz, 3H) ; VB ( AMOLYHALENMIR (CERE) NE.¥ 2631 ), B.5E7HRA (M6 4 KB 7196788 (e (H), 780y |
ami n o-phe 2m3n-ﬁ27310715(m 0, 625 (brs 1H% 5.07 (s, 1H), 5.85 (ors, 1H), 3.30 (¢, J = 16.0
blcyclof3 1. A hex - propyl } 2

(CDCI 3) 6°7. '1%9%/ (& J7Hp. 0 %) ? ‘%902 ?Mm f*h\)al)2 4662 691 (s2H)q 1947198 (MPH) o
(d, J = 16 21BB(s 2»&1831@6(:8 4)5 (M129‘I1m,2-l)&3712(194='(81-lz73ﬂ)) MR (38H) 3467, (m
2 . NondiBazd 52- 1. 54 (m

, . esul fonic acid
(3-(6-ethyl - Bicj 2 e
bi cycl of3 1.0 heXn&rMH}‘th(bbc@gB%?iﬁg@D M'%Qb’-?'\@ﬁrr(,@ﬂg 3))4@ m)leﬁso? 19

(m 1H), 7.07-7.08 (m .1 06
(3 0O i b b sols S8 2 B Bl 718, 853t Y. B3 T
2.52 (m 2H) 2H)1139-(Sl 380, (™4-1.8Hm, 4H),725%-6.54 Im=2H), B.76it, J2H].5 He, 3y MSEW*GTH
9H), 1.29-1. 44 fm 8H), 0.76 (t, J = 7.5 Hz, 3H); M5 (M+l) 435.4. EXAMPLE
8 20 Ceneral procedure for the preparatlon of corrpounds of forrrul a (XXI 1)
Toastlrrlngsol apesu} etk hyd, clohexyh-REg 3a; )
at room 2yéld r1eo M\ass- naneuhyl ani ne (3 equi v.) and the

'S heat ieﬁ%? o' 50 CH @Liﬁ@“mﬁe%ﬁ IR mo T P 0B e By S P The
m xture i s c6866/981(at v, eRi@rJ F EédltredHp R O§ARBEMaRId), 2.16¢ (¢, d5UlOt4 hig 20), 8¢ 25

materi al WaSzBE”(mfil%d1 $¥1f8b%h2ﬁ)h"l(7§ﬁ& QOL WYz, tzﬂ)W £3-96L 1R, slpsibedbentiary
am nes in 50- el d. | ow ng conpounds were nade using the above

procedure of 8@(9@!“ J875"£Zt%f'r')t MﬁéM\'M)t‘ﬁ fhe appropriate starting am ne of
formula (XVII1) and the appropriate r eXamPLE® formula (XXl). 30

Furthermgge, phar n@gRyhifdebire365tha Brépardtion s BbmbBEnde WSS o t €d Del ow

can be

To a stirring solution of a compound of formula (XVIII) in ethanol (0.1 M) at room
temperature was added triethyl amine (3 equiv.) and the appropriate reagent of formula (XXI)
(1.2 equiv.). The resulting mixture is heated to 80 °C for 1-5 hours and then cooled to room
temperature. The mixture is concentrated under reduced pressure and the resulting crude

25  material was purified by flash chromatography to yield the desired tertiary amines in 50-90 %
yield. ]

The following compounds were made using the above procedure of Example 8,
starting with the appropriate starting amine of formula (XVIil) and the appropriate reagent of
formula (XX1).

30 Furthermore, pharmaceutically acetable salts of the compounds listed below can be
prepared as follows. To a stirring solution of compounds of the general formula (XXIll)
(prepared as described above in Example 8, 1.0 equiv.), in a suitable solvent such as methyl
ethyl ketone, methylene chloride/methanol (1:1) or methanol (0.1-M)-at room temperature was
added the appropriate acid, such as citric acid, p-toluenesulfonic acid, methansulfonic acid or

35  benzene sulfonic acid (1.0 equiv) in one portion. The resulting mixture was stirred at room
temperature for up to 18 hours, during which time a precipitate formed. Filtration of the solid
and drying under reduced pressure afforded the desired salts.



prepared as follows. To a stirring solution of conpounds of the general
formula (XXIlI1) (prepared as described above in Exanple 8, 1.0 equiv.), in
a suitablwogslswrr such as nethyl ethyl ketone, mnethyl en®CT/1B02/03668

chl oride/ methanol (1:1) or nmethanol (0.1 M-at roomtenperature was added
t he appropriate acid, such as citric acid, p-toluenesul fonic acid,

nmet hansul fonic acid or 35 benzene sulfoni¢ggacid (1.0 equiv) in one portion.
The resulting m xture was stirred at room tenperature for up to 18 hours,
during which tinme a precipitate formed. Filtration of the solid and drying
under reduced pressure afforded the desired salts. WO 03/ 035622

PCT/ 1 BO2/ 03668 - ‘EQO-3-|6 Ethyl-3-(2-hydroxy-indan-2-yimethy!)-3-aza-bicycio[3.1.0]hex-6-yl]-5-

55 1 Cor o bladamatide oS00 PR WREGPENLS 7525 s Vel Mol o 31

(m 1H, 7. 13147223n1( i), SHIB-6.25.(821), 2.82-8.M(M22H), 3.86-221 Sn2H)E.923PQ (MB.468- 3. 11

(g 2';)’ 2. 9553(99H(, MeeH b5 (m, 3H)8§8§%83%h')3H)1 86-1.95 (m 4H), 0.82-0.83 (m
Exo- N-{ 3-% 6- Et hy| '

J11- phenyl } pheiynsnesihésiroRariee 400 M—le NNR(CDCI 3)8 7.10-7 25 (m 7H) .

7y, 281 (5 ob “09vEs R (o bt 2sds: fh OgeTog gy Wale 1 AT
427.1. 10 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);

Exo- N-{3- [6 ﬁé}qﬁ;@dﬂr hvdr oxv-i ndan-2-yl et hvl ) - 3-aza- b| cycl o(3. 1. 0l hex- 6-
hanesul fonamlde meslyl at% mp. 210- 230 C.

yl I - phen

Exo- 3- 167 éthyl -
3.1.01lhex- 6- phbnylmaﬂﬁmdﬂfoﬂﬂﬁld%symm emm;c 8 7 76 (s 1H), 7.63-7.65
(m 1H), 7.41-7.44 (m Loadra ol

7.0-7.09 (m 2H), =37 18-32¢ ZH), 3. C

286289(m}£m2_273(s 2H) 194199(m2|—|) 181184(m2H) 0.79
(t, J=7.4, 3H) Ex%00 311z &+ RMRY{cDIo0Rs M8 (5,01Y); 7.68485- (21 vhyretdawh)ar(ham b

b 2 ety T aabal g Al 2uS BT BPobS3a18ab 680 . 2

{3-16-et hyI 39@32r0ﬁ>v(dr BKY 2i86209-(@+ W)rr%tﬁhﬁd 2H), 3942891 c2H)| ©81-884 (n@2H), 0.79
hex- 6-yi | - phen 1-,4}3p|5nde 400 MHz '"H NMR (CDCI3) 8 7.10-7.27 (m 6H),
7.00-7.07 (m H)375378m2x 3,318323(m4H)
3.01-3.0 (m 2H), Oc3-[6-Eth dngxy-insiap Ryl r@raza-hicyelo[3.1ih yil- AH)
0.82-0.89 (mpb eaﬁnndé/atga_w&n)p 4701:124°025
Exo- N43- £,6- Et hyl - ,
|1 - 5-fl uoro-phen C 3 R : 8
(m 2H), 7.19&&&1@&&2&%@@3&_@&21 H) 6. 73- 680 (m 2H)
3.19-3.21 (m 2H) 408 Mi% B NMR (EBCIG 157,102 D m3 6AR 7 00077 m, 2H)83.76-8.78 &hi) an)1. 79-

3.34 (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

(m, 4H), 0.82-0.89 (m, 3H); MS (m+1) 471.2.

25 Exo-N-{3-[6-Ethyl-3-(2-hydroxy-indan-2-yimethyl)-3-aza-bicyclo|3.1.0]hex-6-yl]-

5-fluoro-phenyl}-methanesulfonamide

400 MHz "H NMR (CDCls) & 7.19-7.20 (m, 2H), 7.11-7.18 (m, 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), 2.81 (s, 2H), 1.79-
1.90 (m, 4H), 0.84 (t, J=7.4, 3H); MS (m+1) 445.3.

30 Exo-1-Methyl-1H-imidazole-4-sulfonic _acid __ {3-[6-ethyl-3-(2-hydroxy-indan-2-

ylmethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-phenyl}-amide

400 MHz "H NMR (CDCls) 6 7.45 (s, 1H), 7.26 (s, 1H), 7.05-7.23 (m, TH), 6.95, 6.97
(m, 1H), 3.59 (s, 3H), 3.15-3.17 (m, 2H), 3.01-3.06 (M, 2H), 2.96 (s, 2H), 1.73-1.82 (m, 4H),
0.670.72 (m, 3H); MS (m+1) 493.1.




1.90 (m 4H), 0.84 (t, J=7.4, 3H; M5 (m+l) 445.3. 30

Exo-1- Met hyl -1 H-i m dazol e-4-sul fonic acid {3-F6-ethyl -3-(2-hvdroxv-indan- 2-
yl met hyl )wWB-0am3soki cvcl of 3. 1. A hex-6-yl | -phenyl }-am de 40@CVHBO2/(H6GEVR
(cbc13) 8 7.45 (s, 1 H, 7.26 (s, 1 H, 7.05-7.23 (m 7H), 6.95 6.97 (m
1 H, 3.59 (s, 3H), 3.15-3.17 (m 2H), 3.01=3.06 (rn, 2H), 2.96 (s, 2H),
1.73-1.82 (m 4H), 0.670.72 (m 3H); M (1) 493.1. WO 03/ 035622
PCT/ 1 B02/ 03668 -44 Exo-2-16-Et hyl - 6-( 3- hydroxy phenyl ) - 3-aza- bi cvcl of
3.1.d hex-3-yinmethyl]-indan- 2-01 400 MHz "H NWMR (CDCI3) 6 707-7.21 (m
5H), 6.76-6.80 (m 1H), 7.1-7.2 (m 1H), 6.61-6.64 (m 1H), 3.12-3.21 (m
SH),

iy #19343613 ( Mexd:56-EdyRE.(J-Bydréfilphehyif-8-ata BRyEidY3. flithex-33iMetAnBinddh- 3H) ;

(+/ -) - Exo- N4&9 6- Et hyl - 3- (2- hvdr oxy- 1, 2, 3, 4- t et r ahvdr o- napht hal en- 2- vl net hy
| )-3- aza-bicycl ok ﬂAHQ]‘hNMF@(@'Ibdls)whm?yﬂ2}1-@mt51+qn®wbiaommnm)e71402)(rM—la-|) H

D 50- 306 { b oo (m 10y Flo 4 ym e b (), abiz o6’ 30 i B B iy

1. 69- 1. 735 (mP.833ym, 3pidM5 ("HO)496.3.0 = 7.5 Hz, 3H); M5 (Mrl) 441.3.
BT s oo e—
Y L YT et e
ng&flé itsﬁgf’ &ﬁ(iyﬁ%@wgﬁ(g E@I%?f%m ool oot o3 ittt e 43 @k, &

t et rahvdro- naphth /JExg-zu\héfﬁé dthandschidi CVRAD!  (3-[6-ethyl-3- (2-hyd:;:y-1,2,3,%1- -

3.1.Q hex-6-yll - e H 3) o0 arll
1H, 7. fhalen-23methyy-3 b—"‘a%—"-g:”—' - 2.98-3. 16
5H), 2.72-2. 830(( MHz SHINMRR(OBE IS bY 95-72H0)(m, 8H)3378-386 ((WRHBBIBS (s, ae)aeeg (t,

(s

(m

J=17.5, 3H) ( 7

- EthyT- 3o (2% rbéﬁ%@ iy Bt 2T {15 2k 151 Gy 8B\ f = 75 He

aza- bi cydBof 8Hx M3 (V) 4853 | - benzani de 400 MHz' H NMR (CDCI 3) 6 7. 73 (s, 1
H, 7.53-7.56 (m (-ﬂl-)ﬂko-ﬂwéiﬁyﬂl%h@leh -$tjifonit. 2 aad {%,r&amma (2LmH}oxy71 93:47. 09
m 4H), 61tlﬂr " eﬁ;f_sq [ Sl -2.83 25
m 2H), 2.6% ‘ . 3H); M5
Mr1) 391.3. Exo- mmwﬂ;éﬁmm(cmnatawy4¢(3 (l—:e)-mm(smwwommm ), 6:94-6.96

thyl)-3-aza émb*@ 3:4}@%33,?, g@% @nyaq{ ﬁfggﬁ )%se@w 59?%17(1%6 (ﬁag@a)wf H

NMR ( CDCl 3) Ir;g 1-3724 ,
3. 00- 3. 080(m062r(4)J 2599'*)(@'3(@ )503.392_2. 97 (m 4H) 2 81 (s, 2H) 1.89 (q,
J = 7.5 Hz, 2H), 1+/8¥Ex0-3-[6-Ethyl-3-(2-hydroxy-1,2,3.4-tetrahydro-naphthalen-2-ylmethyl)-3-

aza-bicyciof3.1.0]hex-6-yl]-benzamide
400 MHz 'H NMR (CDCl;) 6 7.73 (s, 1H),‘ 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
25 (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-{3-Cyano-5-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-
bicyclo[3.1.0lhex-6-yl]-phenyl}-methanesuifonamide
400 MHz 'H NMR (CDCl5) 8 7.25-7.32 (m, 3H), 7.11-7.19 (m, 5H), 3.21-3.24 (m, 2H),
3.00-3.08 (m, 2H), 2.99 (s, 3H), 2.92-2.97 (m, 4H), 2.81 (s, 2H), 1.89 (q, J = 7.5 Hz, 2H), 1.81-
30 1.84 (m, 2H), 0.82 (t, J = 7.5 Hz, 3H); MS (M+1) 452.3.
(+)-Exo-N-{3-[6-Ethyi-3-(2-hydroxy-1.2,3.4-tetrahydro-naphthalen-2-yimethyl)-3-
aza-bicyclo[3.1.0]hex- 6-v|]-phenvl}-methanesuIfonamlde
MS (M+1) 441.3; [a]p +3.91° (c 1.04, MeOH)
(-)-Exo-N-{3-[6-Ethyl-3-(2-hydroxy-1,2,3.4-tetrahydro-naphthalen-2-ylmethyi)-3-
35 aza-bicyclo[3.1.0]hex-6-yl]-phenyl}-methanesulfonamide
MS (M+1) 441.3; [o]p =5.04° (¢ 1.07, MeOH).

(
(
(
e




30 1.84 (m 2H), 0.82 (t, J = 7.5 Hz, 3H); M5 (Mtl) 452.3.

(+) - Exo- d3-f 6- Et hyl - 3- (2- hvdroxy-1, 2, 3, 4-t et r ahvdr o- napht hal en- 2- vl net hyl )
-3 aza- biwpeBoss22. A hex- 6-yl | - phenyl } - met hanesul f onam de PCVEB¢2(18498 441. 3;
[a] D+3.910 (c 1.04, MeOH).

(-)-Exo-N43-f6-Et hyl -3-(2-hvdroxy-1, 2, 3, 4-t etrahvdr o- napht hal en- 2- vl net hyl)
-3 35 aza-bicyclo[3.1. A hex-6-yl|-phenyl } -t hanesul f onam de M5 ( Mtl)
441.3; [a]lp -5.04 (c 1.07, MeOH). WD 03/035622 PCT/1B02/ 03668 -45
(+/-)-Exo-N-(3-{6-Ethyl-3-f

2- hydr oxy- 3- ( 2- hydr oxv-i ndan- 2-yl ) - propel ] - 3-aza-

bicyclof3.1.0 hex1@-);Ex}a-mbe{rmmvlxm’rzlnﬁammf(mnwrbﬂﬁmdérﬂ@- 3Ny ( CDCl 3)
8 7.08-7.22 lgj_1 Zeo% 2H 13(m'_|¥4?£&ml'__1 3.23-3.27 (m |
H, 3.06-3.1 =

%—’@#— 2.66-2.69 (m 1H),

5 2.55-2.59 (m 145{) MHE. HLNMRBDDC(I:mS 7ma)7zzxm79fop1-Jos(rﬁ FH)HZ08-8H) (m,MIBI),( M+1)
471. 2. EXO0- 3xf ~

3-(2- Hydroxy3lzﬁ a2n7- -vIHl)rE3ﬂ - b- SH) 2[9-6 2—%?2((? ng%: 20 X ‘fs33H) C2]’66269 . I1IH-)
benzani de® 408-5R135 @D&ﬂ?' )7 TR 795 Hay 3H: M§ (M+A) 87L% 67 (m 1 H,
7 H;14 7.46 g(rjn 1 I&o-sz[sgﬁﬂid%Dﬁyﬁrman:lz-ﬂ)gethil)@g‘br_c(?gyl-i’-agl_agrbuc@[a 1?>d]|%&-§ylg9 (m
2H), 3.12 J =.16.2 Hz, 2 2.99- 10 3.02 (m 2 2.89 , J = 16.2
Hz, 2H), 2. 7?—?—?’-“@%, 1.95-1.99 (m 2H), 1.81-1.85 (m 2H), 1.21-1.29 (m
oH), 0.83 (t, J = momﬂﬂzzHBMR(qmpmzysm (B, 1EX G- 746~ (1B V- TAaIF 66 Ymj
ndan-2-vl met Q) ) ﬂé@(ﬂ?HH?‘/%arPﬁ (?rVQkK/Rﬁ-sjngJnhﬁd\é :‘?‘12’@' =152 Hz, 21) 2.96-

phenyl } - net hanesul f onam de %
3.19-3. 230 (m3°§+(5" 25), éé‘gédrh (1th HapH), 217§ & B8 1S 1914 22')91631(15 5@‘P1)2H)’2 83
(s, 2H, 1. 79211829(6112H)4Bl}33(t1Ji§-5]Hz26HxM8 (R#4)),300383 (t, J = 7.5 Hz, 3H);

'{Vg ]g;l\gm(l)z ﬁiér(z)xv | I-3-aza-bicyclo[3.1.0]hex-6-yl]-

3-aza- bi cycl mmwﬂﬁ_&enyl} am de 400 MHz 'H NMR (CDCI 3) 5
7.00-7.22 (m 8H) 408 M2 'HiNMA (CD g%?l'diw 24{m, 88), 339622 (ranH) 3.8813.34 19-34); 22

171 7 o8 Oﬁlgﬁé 4*‘)33 ﬁw BH. 3%?1( g ﬂg-gﬁ( 1&)@ hﬁi)zszggﬁ% ¢85t 55

Exo- N-{ 3-f 3- (2- WdMSdMW)MM@n 2- vl
met hyl ) - 6-1 sopr op¥eypd-@éholy-Ehahduftoric Sbiaq¥1$

vi | - phenyl } - net ha na H)
1. 6 lamide > 85 (s, 2H), 2.14-2.18 (m | H),

u
3.13-3.20 (mi2%agbicyol
1.89 (s, 2H), O. 8410(,mHzJ'HwMthmc13)56ﬁ-bof7ﬁ@(n€ MWy 88041l J2.5.4 Hz, 2H) 338 (s, 3H),

sopr opyPo3. SAETAGE AN 3 Els AT Grafh i °§#@2*’%§4 i
(CDCl 3) 6 7. 8,2H)20.82 thJ BHp Hz33IROMBH(M+]) 4858. 4 Hz, 3.39 (s, 3H),
Exo-N-A{3-[3-(2-Hydroxy-indan-2-ylmethyl)-6- |sopropvl-3-aza-b|cvclo[3.1.0]hex-6-

yll-phenyi}-methanesulfonamide
400 MHz 'H NMR (CDCl5) 8 7.01-7.22 (m, 8H), 3.13-3.20 (m, 4H), 2.93-2.99 (m, 7H),
25  2.85(s, 2H), 2.14-2.18 (m, 1H), 1.89 (s, 2H), 0.84 (d, J = 7.1 Hz, 6H); MS (M+1) 441.2.
Exo-2-Methoxy-ethanesulfonic acid {3-[3~(2-hydroxy-indan-2-yimethyl)-6-

isopropyl-3-aza-bicyclo[3.1.0Thex-6-yl]-phenyl}-amide
400 MHz "H NMR (CDCl3) & 7.03-7.21 (m, 8H), 3.80 (t, J = 5.4 Hz, 2H), 3.39 (s, 3H),
3.13-3.38 (m, 6H), 2.99 (s, 4H), 2.85 (s, 2H), 2.08-2.18 (m, 1H), 1.90 (s, 2H), 0.84 (d, J = 6.6
30  Hz, 6H); MS (M+1) 485.3.
Exo-Ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-
bicyclo[3.1.0]hex-6-yl]-phenyl}-amide
400 MHz "H NMR (CDCls) § 7.04-7.28 (m, 8H), 4.16-4.21 (m, 2H), 3.54 (s, 2H), 3.02-
3.20 (m, 8H), 2.66 (s, 3H), 2.32 (m, 2H), 1.79 (9, J = 7.5 Hz, 2H), 1.26 (t, J = 7.5 Hz, 3H), 0.85
35 (t,J=7.5,3H);, MS (M+1) 441.6.




3.13-3.38 (m 6H), 2.99 (s, 4H), 2.85 (s, 2H), 2.08-2.18 (m 1 H), 1.90 (s,
2H), 0.84 (d, J = 6.6 30 Hz, 6H); M5 (M+tl) 485.3. Exo-Ethanesulfonic acid
{3-f 6- et WD-030882hydr oxv- i ndan- 2- vl net hvl ) - 3-aza- PCT/IB02/03668

bi cycl of 3. 1. A hex-6-el | -phenyl }-am de 400 MHz "H NVR (CDCl 3) 8-7.04-7.28
(m 8H), 4.16-4.21 (m 2H), 3.54 (s, 2H), 3.02- 3.20 (m 8H), 2.66 (s, 3H),
2.32 (m 2H, 1.79 (q, J = 7.5 Hz, 2H), 1486 (t, J = 7.5 Hz, 3H), 0.85 35
(t, J =7.5 3H); M (Mt1l) 441.6. WO 03/035622 PCT/|1B02/ 03668 -46 EXAVPLE
9 Alternative general procedure for the preparati on of conmpounds of fornula
(XXI'l'l) To a stirring solution of 1.0 equivalent of a conpound of fornmula
(XVI11) in anhydrous THE (0.1 M at gxsaueiegperature, was added Et3N (5.0
equiv.) or pyrld (5. . d appr rlatel ' ad aci d
chloride (2.0 & P O ReI  EA AR B FoilisGihds BH43Fh Afours, the
reacti on was quen?lfdsmdtlrbr}g $dl1moradﬁji®emwal9ﬁt Qi@tqspmperdi oleInaR MM i anbydsesyi t h

met hyl ene Cerﬁl’: cﬂ?mﬁth&mk Er%td?@ﬂn%s%&’c%rE%Ne(go éqlaﬁf FPRRS (b. 0 Y@ an
extracted wit yl'ene chloride and anj c S

dried ove? aApRjeRriBigY %‘&B%ﬁ@&eda?ﬂf’ chigside &n? P%H"é)ddf @&1‘?% 4“5 ﬁ?ﬁe Fhﬁf%‘ri al
was used in hbgs, ﬁﬁdteaﬁﬂicﬁhmw qmtﬂedpw ik iagditioronf sdtGrafed MaHCOy andndilugsal with on
of 1.0 equival a e e

tenperature \REE‘ 'ﬁ%é’%‘ono%t h?hemag?ﬁn‘? %{;J%Q%&%Qé{ thb%ftg& A &P/ %asa%ﬁéa{c%ggﬁ'tm ng
m xture was neduieesichi@iidg @ndthecomgiped or 9§"'%@M‘Fr§ “&fﬁjd"d%’éweb@&ly@@”% MopBeard
tenperature. ca-lt&@ntfa%CErh@Fbsulmrw rﬁ‘étbﬂai Wagli6e8 aad n8yt steb avithdud purdidationi on of a

1:1 m xtyre of Na2SOH4 uItl sI ur s | t
roomte Qr ature f?r8? Sgi'ﬁnq 8&1@" ﬁ’t){lﬁfq ent %fﬁﬁ? ?3'/“ %Se\(lj\@?TS : ('tbﬁf(ﬂﬁg and
filtered throeaghtespereture wagpadtied dithilin Blemipar M@m&%e@'\shvﬁ%ﬂes'ﬂ'i'%'xﬁﬁ h a

9:1 CHa 2/ M%g?% a4 Mt7'00’@2 for Lh};?tor§ﬁwr§ LROth&PLAGIdOR rB6H t&ﬁ’d&iﬁ%r afhﬁﬁieéc‘ﬂol?r’I eld
crude materi al purif by flash chronmato raph qagﬁ(fo ITE
S| M8 ng

desired tertiwap 9afain'yr1%§“‘6'led1b&Sr‘Wﬂﬁ'°d" ?%E'PP pha il ] mixyr

conpounds \Aerr&umﬁgdguﬂpgswwsﬂrdae ab ovetepparaRbUibe upto E&amph e Tﬁe sIuﬂ'Q vas ditdtedy

with the rQ ar r ate
§P|p Ju ? gag% f Ite dttlar%g?m%%él%)égd n% t Fé’%&/%%/ J/vgér)ed%@gerél hiheQRIRA Qp.ﬂ

acid chl ernore, pharnmaceutica
acet abl e sal tC‘S'lz@i/M?ﬁH wbmumgewlt@g selufise| Wy conperiyated o é'ﬁ@r%‘d’edﬁatﬁréﬂ' F’B’g/s

To a stirri ngva§9rhﬁ¥|taa BYidah chemBRLREsy 10 biférd e@RBIRIdAEriAQaRiHed of RMhil IXXIIN) in
(prepared as desz}é{ bed above in Exanple 9, 1.0 equiv.) in a suitable

sol vent such? Wﬂ/l 25 et hyl ketone, nethylene chloride/ nmethanol (1:1)

or nethanol (0.1 Nhe dtllowingmotmpopes avene madasusinadtle@bDMPwngﬁ)Pf Example %,
such as Gytri ?arﬁ%ﬁ \gth Pt SoHpRgs Wiy SmAE | forfRiN 20AN Biife 8Sdrébriate acid
benzene sulfonl C f} 8 quiv) 1n one portion. The resulting m xture was
stirred at r(?BM'detré?ﬁ?é?oélf‘tﬁWé'apQF' lip to 18 hours, during which tine a
precipitate fornedurhdrinbrepptisana@itidaieacetbiedsalts of the compounds listed below can be

prepared as follows. To a stirring solution of compounds of the general formula (XXIII)

(prepared as described above in Example 9, 1.0 equiv.) in a suitable solvent such as methyl
25  ethyl ketone, methylene chioride/methanol (1:1) or methanol (0.1 M) at room temperature was
added the appropriate acid, such as citric acid, p-toluenesulfonic acid, methansulfonic acid or
benzene sulfonic acid (1.0 equiv) in one portion. The resulting mixture was stirred at room
temperature for up to 18 hours, during which time a precipitate formed. Filtration of the solid
and drying under reduced pressure afforded the desired salts.
30 Exo-2-Methoxy-ethanesulfonic acid [3-(6-ethyl-3-indan-2-yimethyl-3-aza-
bicyclo[3.1.0]hex-6-yl)-phenyl]-amide
400 MHz "H NMR (CDClg) 8 7.11-7.22 (m, 7H), 7.01-7.10 (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); MS (m+1) 455.1
35 Exo-3-(6-Ethyl-3-indan-2-yimethyl-3-aza-bicyclo[3.1.0]hex-6-yl)-benzamide
400 MHz "H NMR (CD5OD) 67.77-7.78 (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), 7.03-7.06 (m, 2H), 2.97-3.08 (m, 4H), 2.84-2.87 (m,




and dryi ng under reduced pressure afforded the desired salts. 30

Exo- 2- Met hoxy- et hanesul foni ¢ acid f3-(6-ethyl -3-indan-2-vinethvl -3-aza-

bi cycl of 3wW0.0dlosw22 6- yl ) - phenyl | -am de 400 MHz 1H NVR ( CDCIP8Y/IB02703868- 7. 22
(m 7H, 7.01-7.10 (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 (m+l) 455.1.8h

Exo- 3- ( 6- Et hyl - 3-i ndan- 2-vi et hvl - 3-aza- bi cycl of 3. 1. A hex-6-vl) - benzam de
400 MHz 1H NWR (CD3OD) 87.77-7.78 (m 1 H), 7.63-7.66 (m 1 H), 7.42-7.45
(m 1H, 7.32-7.35 (m 1H), 711713(m2H) 7.03-7.06 (m 2H),
2.97-3.08 (”bHﬂbDae 2?669(41 §H8274s(ffso¥?@@g/ @ﬁi} 1BB2/ a3RGBH), 6.40.02lm,
256266( m 2H) 022 (m2H) 1.83-1.84 (m 2H),
080087( %rﬁwtl) 361. 2 Exo-1 - I\/Ethyl 1 Himdazol e-4-sul fonic
acid 13-(6-et hyI ;MMIB-GSMc acid [3-(6-ethy|3mdan-2-v|methvl-3-aza-

bi cycl oF3. 1. 5400M—|z HNI\/R(CDSCD) 8765(s 1
H),755(SQI ésﬁr._hé__ th?nﬂfer (m 2 19, @,ém
765, (82H2 7856 EmHof3-7.35 8‘2 52*) 6%37(

2H), 3. 655(s 3H) 409 Mbiz_"H NAR (GROBNp
3°>H)7 42 gzb 63@;94 984)13 86 (4, BH), &Id)s,sﬂa(mztﬂi) 2B20m4 (AHH), 8.52-2.66t(m,

ndan- 2- vl net 2{& (252172%? &%IB@ngéiﬁts%Etpﬁd y? (rB’hzé'Hb? 7216 Jé‘ﬂﬁ R}Ii?ZMSI-‘"NI\/h
(CDC13) 8 7. #8~.7.20 (m 2H), 7.07-7.15 (m 3H), 6.78-6.80 (m 1 H),

6.72-6.72 (m 1H) £8.398-Fhfi3-ihan- et l-@cb‘z’a)’-bﬂz clofB.1. 84 x- Kerol 95 (M 4H),
2.59-2.75 (m 3

2H), 0.830(t, J=74R0 Miiz)'H N (GRGY 20 2977180, 3H), 6 786 80 h. 1
gogtm 3- ( 26iTngbar- @, wh-geds b6 )53 Imaz Ay, 3.00y8070(3 - zuémsmass GmyV4AH); Dear2at (ingle 1?
. 7.28- ) %%?‘315’%.1 2, @91%?%‘1"2m ﬂ)ssﬁgz"l(ﬁ“ ("ggb Bng%” gﬁgg%(???” "

H),3023053‘(Bn 4H), 2.90-3.00 (m 2H) 255261(m 4H) 2.42-2.48 (m
1 H), 1.89-1. 92 (I’on . amide 77 (t

i o
What is dPained i 400 MHZAHNMR 1%&}073 (Mg Hpe -28-
7.30 (m, 1H), 7.08-7.16 (m, 4H), 6.14 (brs, 1H), 5.79 (brs, 1H) 3.02-3.05 (m, 4H), 2.90-3.00
(m, 2H), 2.55-2.61 (m, 4H), 2.42-2.48 (m, 1H), 1.89-1.92 (m, 2H), 1.83 (s, 2H), 1.67 (q, J = 7.5
Hz, 2H), 0.77 (t, J = 7.5 Hz, 3H); MS (M+1) 375.2.




RO 6 RIO NRai R4 (CH2)n'1 R R2 5 wherein X is H halogen, -OH -CN,
-Cl-C4 al kyl substituted with fromone to three halogen atons, or -Q(Cl1-C4
al kyl), wNerogiosseehe Cl-C4 al kyl of -Q(Cl-C4 al kyl) is optiPCRABI203668
substituted with fromone to three hal ogen atons; Q is hal ogen, -OH,
-Q(CL-C4 alkyl), -NH2, -NH(CLl-C4 alkyl), -N(C1l-C4 al kyl)(CLl-C4 10 al kyl),
-C(=O NH2, -C(=O NH(C1-C4 al kyl), -C(=0 Njgl-C4 alkyl)(ClL-C4 al kyl),
-NHS(=0) 2H, or -NHS(=0O 2R11; or Q may forma 5 or 6 nenbered cycl oal kyl or
het erocycl oal kyl ring with either carbon atom adjacent to the carbon atom
to which it is attached, thereby formng a bicyclic fused ring systemwth
the phenyl to which it is attached, whejgims said heterocycloal kyl 15
conprises fromone to three hetero noitres selected fromo0, S, -C(=0, and
N, and wherein s¥hatiggleimsdiskyl or heterocycl oal kyl optionally contains one
or two double bonds; RL and R2 are, with the carbon to which they are
attached, connected to forma | oal kyl or a 4-7 nmenbered

het er ocycl oal kyl onprlA‘S| n O%P%h%émlﬁ%f:t hree hetero noities selected from
0, S, -C(=0, and N, and wherein sai.d cycloal kyl or heterocycl oal kyl
optionally 20 contains one or tw doubl eaoon ds; and wherein said cycl oal kyl
or heterocycloalkyl is optionally fused(to a 06- Cl4 aryl or 5-14 nenbered
het eroaryl group; wherein said C3-C7 sal Kyl or 4-7 nenbered

het erocycl oal kyl fornmed by Rl and each; optional |y be substituted by
fromone to three R12 groups, and”’sai Noept\ opd ?Iy fused aryl or heteroaryl
can each optionally independently be substiXuted with fromone to six R12
25 groups, wherein the R12 groups are sel ety gom R13, R16, -Cl-C4 al kyl
containing one or two unsaturated bormd > -OR13, -NO2, -CN, -C3-C6
cycloal kyl, -NR13R14, -NR 13C(=0) R14, R AD 03/ 922 PCT/ | B02/ 03668 -49
C(=O NR13R14, -0OC(=O R13, -C(=0) OR13, 3
-NR13C( =0 NR14R15, - NR 135(=0)2R 14, and 5( O)2R13 R3is Cl-C4 al kyl ,
wherein said C1-C4 al kyl optionally co Rai (@H?)ne or flwo unsaturated bonds
5 R4 is -Cl-C4 al kyl which may optional | ycontain one or two unsaturated
bonds, -OH, - CN, N2, -OR16, -NH2, - 6,RzNR 16R17, or -NHC(=O) R16; R5
and R8 are each independently H or methyl; "R6, R7, RO and R10 are H, Rl1
is selected from Ghofeh RIi&KM! halodell-084 -@l k! -epakylQubsitutédtwith kgin)ane4e (free

halogen atoms, or ~O(C-C, alkyl), wherein the C-C, alkyl of —0O(C4-C4 alkyl) is optionally
substituted with from one to three halogen atoms;
Q is halogen, -OH, -O(C;-C; alkyl), -NH,, -NH(C4-C,4 alkyl), -N(C4-C4 alkyl)(C+-C4
10 alkyl), -C(=O)NH,, -C(=O)NH(C4-C, alkyl), -C(=O)N(C+-C, alkyl)(C+-C4 alkyl), -NHS(=0).H, or
-NHS(=0),R"";
or Q may form a 5 or 6 membered cycloalkyl or heterocycloalkyl ring with either

carbon atom adjacent to the carbon atom to which it is attached, thereby forming a bicyclic
fused ring system with the phenyl to which it is attached, wherein said heterocycloalkyl

15  comprises from one to three hetero moities selected from O, S, -C(=0), and N, and wherein
said cycloalkyl or heterocycloalkyl optionally contains one or two double bonds;

R' and R? are, with the carbon to which they are attached, connected to form a Cs-Cr
cycloalkyl or a 4-7 membered heterocycloalkyl comprising from one to three hetero moities
selected from O, S, -C(=0), and N; and wherein said cycloalkyl or heterocycloalkyl optionally

20 contains one or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is
optionally fused to a Cs-Cy, aryl or 5-14 membered heteroaryl group;

“wherein said Cs-C; cycloalkyl or 4-7 membered heterocycloalkyl formed by R' and R

can each optionally be substituted by from one to three R'? groups, and said optionally fused

aryl or heteroaryl can each optionally independently be substituted with from one to six R"

25  groups, wherein the R' groups are selected from R™, R™®, -C4-C, alkyl containing one or two

unsaturated bonds, halogen, -OR™, -NO,, -CN, -C5-Cs cycloalkyl, -NR™*R™, -NR'*C(=0)R™, -



10 nmet hyli m dazole), -(Cl-C4 al kylene)-NH2, -(Cl-C4 al kyl ene)-NH(Cl1-C4

al kyl), -(Cl-C4 al kylene)- N(Cl1-C4 alkyl)(Cl-C4 al kyl); each R13, R14, and
R15 is i nopatstent |y sel ected fromH, R16, Cl-C4 al kyl, h&CogBer/036680H, - SH,
-NH2, -NH(C1-C4 alkyl), -N(CL-C4 alkyl)(Cl-C4 alkyl), -Q(Cl-C4 al kyl),
-S(C1-¢&4 alkyl), -CN, -N®2, -C(=0(Cl-A alkyl), -C(=O0H, -C(=O0QClL-C4
alkyl), -NHC(=0O) (C1-C4 al kyl), 15 -C(=0 N4, and -C(=O) N(C1-C4 al kyl ) (C1-C4
al kyl), or R13 and R14 when in -NR13RI 4, may optionally be connected to
forma 4 to 6 menbered heterocycl oal kyl or heteroaryl group, which
heterorayl group optionally conprises froml to 3 further hetero noieties

sel ected fraoNR'R", lo6pd)R'E(-EF0)0RECE(RLR “AUNR RIFOJGR'!, RURPERAMNR'R/®, -

sel ect ed from éﬁéma?%/l gg)gz 514 nmenbered 20 heteroaryl, wherein said
het er oar yl k& i R6 three hetero noities sel ected from O, S,
-C(=0, and N, arRi3 inbeCe Ry saialeinssitl Cafrd akd optiaraliyontgins app el aaNsajurated
substituted y, E? from one to three substituents selected fromCl-C4 al kyl

t | | f turated b
RN o R Caiee b may Ba et gnane g gro A RERs parhy 517
-S(Cl- C4 al kgl )NO% @R, -MNER NHRE =RRCRT ; SEANHC )R, - C(=0) OH, - C(=0) O C1- C4
25 alkyl), - NHC( _I@e(ngjﬁ %f}e gelcthid)eB?ndg(th &"ﬂ?ettﬂpd C(=O N(CL-C4 al kyl ) (C1- C4

alkyl); and n is an I'nteger romzero, 1, 2, 3, 4, and 5; or a
pharmaceutical ly B.GBGFR @B ¢ t: t hereof . 2. A conpound according to claim

1 of formula Il WO'03/ 03R624 RGH | BOS/ QREHB-(C-B) Nkylene)O-R3C, Hillyl), | 441- N 4

guotj?stitR u%z‘bg W@?‘I"P%R%h Rn(|8|1f36 re'@“ﬁ%aaf%g'éenar@[eﬂﬁs% FQHB{‘ L &E%E%e?l kyl

wher ei n the KT+C4 atkyIKGI-CodlkyX) C1- C4 al kyl) is optionally substituted with
f F\Iaan OnﬁIHE CC)lt hr e:| : |FQQW‘;\I?§8§@5 isandepbfdehfy §d8ed frdalH, RO Cledikyal heydgpn,
| 0(=0) N C1- .ty N 5‘2 “NiKCs-6y Rf?éiwg)r &% (%Qtl?t* %&’%dﬁ ‘fc*g'kyﬁagﬁ' S0y
- NHS(=0) 2R11;CN)r-NQ,, mﬁ‘®)(ﬁ1m4aa|5ylbr-CGOr)QHbfﬁ(e@)Qﬁy‘cCoalkwyI -NHE(=0)(C+-Ci alkyl),
heterocygl Oa'd&’é%r\ﬁ-f Qﬂd ‘c’ié(LB)nr\Rbt Beélkyl)?c% é’%ﬁkyﬁ}t &rﬁﬁddna%atwﬁeﬁ it NR1BR1 D Rayat om
to which iS a bi cdy
optionally be connected to form a 4 to 6 membere heterocycloalkyl or heteroaryl group,
which heterorayl group optionally comprises from 1 to 3 further hetero moieties selected from
N, S, O and -C(=0);
each R'® and RY is independently selected from Ce-Cy4 aryl and 5-14 membered
20 heteroaryl, wherein said heteroaryl comprises from one to three hetero moities selected from
0, S, -C(=0), and N, and wherein said aryl and heteroaryl are optionally substituted with from
one to three substituents selected from C;-C, alkyl optionally containing one or two
unsaturated bonds, halogen, -OH, -SH, -NH,, -NH(C4-C, alkyl), -N(C4-C, alkyl)(C+-C4 alkyl), -
O(C4-C, alkyl), -S(C4-C,4 alkyl), -CN, -NO,, -C(=0)(C+-C4 alkyl), -C(=O)OH, -C(=0)O(C4-Cs
25  alkyl), -NHC(=0)(C4-C, alkyl), -C(=O)NHz,and -C(=0)N(C-C, alkyl)(C4-C, alkyl); and
n is an integer selected from zero, 1, 2, 3, 4, and 5;
or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 of formula Il



10 fused ring systemw th the phenyl to which it is attached, wherein said
het erocycl oal kyl conprises fromone to three hetero noities selected from
0, S, -C(wQo3oawe2z N, and wherein said cycloal kyl or het ePCEIBI2ELEY |
optionally contains one or two double bonds; RlL and R2 are, with the carbon
to which they are attached, connected to forma C3-C7 cycloal kyl or a 4-7
menber ed het erocycl oal kyl conprising fronggne to three hetero noities 15
selected fromO0, S, -C(=0, and N, and wherein said cycl oal kyl or

het er ocycl oal kyl optionally contains one or two doubl e bonds; and wherein
sai d cycl oal kyl or heterocycloalkyl is optionally fused to a C6-Cl4 aryl
or 5-14 nenbered heteroaryl group; whereln said C3-C7 cycloal kyl or 4-7
menber ed het erocycl oal kyl fornmed by RL ang R can each optionally be
substituted by fromone to three R12\groups, a Hd said optionally fused 20

aryl or heteroaryl can each optional epen ently be substituted with

fromone to six R12 groups, whergjn 2 groups are selected fromR13,
R16, -Cl-C4 al kyl containing one “or Ansat ur at ed bonds, hal ogen, -OR13,
-NQ2, -CN, -C3-C6 cycloal kyl, -NR13R1%—/NR13C(=0) R14, - C(=0) NR13R14,
-OC(=O R13, -C(=0O OR13, -C(=O R13, -NR13Z=@RR14, -NR 13C(=0 NR14R15, -
NR13S(=0) 2R14, and - S(=0) 2R13; WD 03/ 0356 PCT/ 1 B02/ 03668 -51 R3 is Cl1-C4
al kyl, wherein said C1-C4 al kyl optiogall Qhfai ns one or two unsaturated
bonds; R4 is -Cl-C4 al kyl which may opti y contain one or two
unsaturated bonds, -OH - CN, NO2, -OR1 2, -NHR16, -NR16R17, or
-NHC(=O R16; 5 R5 and R8 are each |ndependently Hor nethyl; R6, R7, RO
and R10 are H, R11 is selected from Cl- CA (C1-4 aIkerne)-C)(Cl-CA
al kyl), 4-(l- methylimdazole), -(Cl ahgmlgne) NH2, -(Cl-C4
al kyl ene) -NH(C1-C4 al kyl), -(Cl-C4 aIEC R(C1-C4 al kyl)(C1-C4 al kyl);
10 each R13, R14, and R15 is independent Elected fromH R16, CL-C4
al kyl, halogen, -OH -SH -NH2, -NH(Gal'cs R kyI ), - N('bl C4 al kyl ) (Cl-C4
aIkyI) -Q(Cl-C4 alkyl), -S(C1-C4 al kyl), -C(=0 (C1-c4 al kyl),

- ¢(=0) OH, - C(=0) Ov@areB4X &l Rytajogen, NBKI( B, (@ﬁcm’kﬁlsk‘iﬁ“?‘ted wity Qo) RPR [ fitiee

- (=0 N(Cl- Cﬂal@%éﬁyét%gor%(él LK Ydidyi), \mﬁerBAShea nﬁcRMyl\edﬂeO(o 17T~ AN IR btionzty

optionally be coOnnect forma é §$ ered heterocycl oal kyl or
heteroaryi geersHtutedavitifomypng & 1 Palogend'®iy optional |y conprises from1 to
3 furthershetero mpischdi@®ns e cOEH-0;radiyl), MH.SNHICatd alka}, =8)C:-GaalkyRE¢6Cand

oo PO O Sy b o, s o

het er oar yl rises fromone to etero
mities sel ecNH=P)BN 0, S, - 0), and N, and wherein said aryl and

heteroaryl are optor @ﬁ{aWor&uQistdrtaJheﬁlbmba leydidatky &0haderacytioalkylrrimg with either
substituents s Iec

carBos o aéjacent SheBndh kidm PRI R HaGRA! BbfEbi BorRRG £bicjio

10  fused ring system with the phenyl to which it is attached, wherein said heterocycloalkyl
comprises from one to three hetero moities selected from O, S, -C(=0), and N, and wherein

said cycloalkyl or heterocycloalkyl optionally contains one or two double bonds;
R' and R? are, with the carbon to which they are attached, connected to form a C5-C7
cycloalkyl or a 4-7 membered heterocycloalkyl comprising from one to three hetero moities
15  selected from O, S, -C(=0), and N; and wherein said cycloalkyl or heterocycloalkyl optionally
contains one or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is
optionally fused to a C¢-C44 aryl or 5-14 membered heteroaryl group;
wherein said Cs-C; cycloalkyl or 4-7 membered heterocycloalkyl formed by R' and R?
can each optionally be substituted by from one to three R'? groups, and said optionally fused
20  aryl or heteroaryl can each optionally mdependently be substituted with from one to SIX R"
groups, wherein the R'2 groups are selected from R, R, .C,-C, alkyl containing one or two
unsaturated bonds, halogen, -OR™, -NO,, -CN, -Cs-Cs cycloalkyl, -NR¥R™, -NR*C(= O)R",
C(=EO)NRPR™, -0C(=0)R®, -C(=0)OR", -C(=0)R"®, -NR"*C(=0)OR", -NR13C(=0)NR“R‘5, -
NR™S(=0),R", and -S(=0);R";



unsat urated bonds, halogen, -OH, -SH, -NH2, -NH(Cl-C4 alkyl), -N(Cl-C4

al kyl) (C1-C4 al kyl), - QCL-C4 al kyl), -S(CL-C4 al kyl), -CN, -NO2,

-C(=0 (CwGah3mBiegr ), -C(=OOH, -C(=0Q Cl-C4 alkyl), -NHECEFIB(LB6E34

al kyl), -C(=O NH2, and -C(=O N(C1-C4 al kyl)(C1-C4 alkyl); and n is an

i nteger selected fromzero, 1, 2, 3, 4, and 5; 25 or a pharnaceutically
acceptable salt thereof. 3. A conpound acédrding to claiml, wherein R3 is
nmet hyl, ethyl, isopropyl, or straight-chain propyl. 4. A conpound
according to claiml or 2, wherein R4 is -CN, -NO2, -OH, - OCH3, -CH2OH,
-NH2, or -NHC(=0O) CH3. 30 5. A conpound according to claiml or 2, wherein Q
is F, -OH -C(=0mrHC,-c, dkif(wRyaCkBd C-SEHSky GpREiERCEdainsNAS (or @AOsRCERCHS,

- NHS(=0) 2CH( .(CH3), - NHS(=0)2CH2CH20CH3i or

- NHS(=0) 2( 4- 1 et hyl i m dazol ep\%@ 6. A conpound according to claim1 or 2,
wherein X is H FR'isepyCsatipbgyi aygptlona@qontgg ope ORMME vRted berdsr g t o
claim1 or %NWrmme Qjm NHR'BgRR! RV, -NHO(=G)RCA  al kyl ), -NH2, -NH(Cl-C4
al kyl), - (ClC4 ONH2, -C(=O)NH(Cl-C4 al kyl),
-C(=0) N(CL- 4 alk agﬁfé\?ﬁ‘i%dg?\'l%ﬂr ‘)é@(' or -NHS(=0) 2RL1 WD 03/ 035622
PCT/ | BO2/ 03668 -B‘? RAnd:Brrwde according to claim1 or 2, wherein RL and
R2, with the carbgn %o Seyga{eghf,gn,eyQ% e ac(I@g,@ afk eml@daﬁ(@fc}rm a

cyclopropyl cIobutyI Iop hex a tionally
substi t ut ed WP%H inigpgolg) -( ﬂf‘ﬂe’&&&%’s%@:‘ Bﬁ)p% 'gﬁ}"d(i%ﬁg; ?lgﬁ & m |
or 2, wherei m(d¥c4am9l)(6’2c;4akyn)h the carbon to 5 which they are attached, are
connecteg,to for £l op 15 Qr; ¥60 i

fO ML 2h RIE %ﬂ&ﬁ Q' rgdl%ger?d’eng/ugéfﬁtt frch tleﬁ BRC, 2l Kdbgen,

cycl opentyl group or cyc ohex gr nzene rin wher'ei n
said cycl opdit y$H.ghda PN~ @yé‘f%)né%?h Co PBYIRC afro?or). 1Rzl r%&aﬁ:‘*@ k¥ h
optionally SldNSt-NOE‘t-@QEO)%Idl ANy, OC(=DYOHRIZ=Q)TYCRS, alk{l), -RHCET@HTY alkyl),

according o glaym 1,orcZonbes Sl c tgadtqas“ﬁ‘ampmm%wngwch

they are att or'm 8 obut
cycl obutyl gemsiapally Pe apprdctadalp| forns @ tq 6@%@%@%%@9@@@%@ dgtergapfnaroup.. o

or I opt i 31’5”" | WhighRsérolayit PELipRIpasHAIly cdmprisfs GETRQS BEurieLitélb Rpicties §dladtedirbm
sel ecte

Exo- N- (3-{6- g]t%ﬁa%d'[% ?)1 hydroxy cycl ohexyl ) -propyl]-3-aza-bicyclo[3.1.0]h
ex- 6-yl }- phenyl ) emmbtR'Amed R'f sriedepeadentlp selected from Ce-Cy4 aryl and 5-14 membered

Exo- N- (3- { 6- i 0] h
eX06 yl(} {phﬁér{?)%wﬁ‘”[‘ﬁgﬁ é?'ﬂ*g%?a%‘y“n? gaé,ﬁiér?éagg%cﬂg)onert&mvée]he?er@%m@é §él’é2:kéa[ﬁ%$mni- h]yoI

roxynet hyl - cQePopEityand)N. spgplgrein aig Ayl @pqu?}grogr[yharg oé(]oHély subst|¥uted WI{h%I"O

6-yl } - pheoy! pndTed hisree substieaidl sected from C,-C, alkyl optionally containing one or two
unsaturated bonds, halogen, -OH, -SH, -NH,, -NH(C4-C, alkyl), -N(C4-C; alkyl)(C4-C4 alkyl), -
O(C+-C,4 alkyl), -S(C4-C4 alkyl), -CN, -NO,, -C(=0)(C4-C, alkyl), -C(=O)OH, -C(=0)O(C4-C4
alkyl), -NHC(=0)(C4-C, alkyl), -C(=0)NH.,and -C(=O)N(C;-C, alkyl)(C4-C4 alkyl); and
n is an integer selected from zero, 1, 2, 3, 4, and 5;

25 or a pharmaceutically acceptable salt thereof.
3. A compound according to claim 1, wherein R® is methyl, ethyl, isopropyl, or
straight-chain propyl.
4. A compound according to claim 1 or 2, wherein R* is —=CN, -NO,, -OH, -
OCHjz, -CH,0H, -NH,, or -NHC(=0O)CHs.
30 5. A compound according to claim 1 or 2, wherein Q is F, -OH, -C(=O)NH,, -

NHS(=0),CHs, -NHS(=0),CH,CHs, -NHS(=0),CH,CH,CH;z, -NHS(=0),CH(CHs)(CHs), -
NHS(=0),CH,CH,OCHjs, or -NHS(=0).(4-(1-methylimidazole)).
6. A compound according to claim 1 or 2, wherein X is H, F, -OH, -C(=O)NH, or
—~CN.
35 7. A corﬁpound according to claim 1 or 2, wherein Q is halogen, -OH, -O(C4-C4
alkyl), -NH,, -NH(C-C, alkyl), -N(C+-C,4 alkyl)(C4-C4 alkyl), -C(=O)NH,, -C(=O)NH(C+-C,4
alkyl), -C(=O)N(C;-C alkyl)(C4-C, alkyl), -NHS(=0),H, or -NHS(=0),R"".



Exo- N- (3-{6-et hyl - 3-[ 3- (1- hydroxy-cycl ohexyl ) -propyl]-3-aza-bicyclo[3.1.0]h
ex-6-yl}-5- 20 fluoro-phenyl)-nmethanesul f onam de;

Exo- N- ( 3-W6-0aw0b36k2 3- [ 3- ( 1- hydr oxy- cycl ohexyl ) - propyl ] - 3- araThBeywsbes 3. 1. 0] h
ex-6-yl }-5- fluoro-phenyl)-nethanesul fonam 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- fluoro-benzam de; 25 -52-

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- fluoro-benzam de tosyl ate;

Exo- N-{ 3-[ 6- et hyl - 3- ( 2- hydr oxy-i ndan- 2- yl met hyl ) - 3- aza- bi cyclo[3 1. 0] hex- 6-
yl']- phenyl}-net h@nesulz\fcgﬁ\ Bélird&ccording to claim 1 or 2, wherein R and R?, with the carbon to

Exo- N-{3-[ 6- d h I -
J17- 30 phengliF h%ﬁgﬂ%a‘?\eix%ﬁ{ GOV 478 < éxc*op%opﬁé?@b‘ﬁ‘@&%'ﬁpe%f%%ﬁ.xc6
acid {3-[6- ebycgdhegzl §r2uh pdehoopjionatiyl supsiitutpd wﬁtwmyt\lﬂl&zaﬂoups

bi cycl o[ 3. 1. 0] hexy6- vl q
(3-{6-et h%/l [3-[3-(1. hhdorg@)s(&wg};/ag@ég&g@to claim 6Pz, %h@%ﬁm&hdwmm&ﬁélbérséﬂ © aci

aza- bi cyc? of gh@h (y]qxéake Btt%?h? ﬁff'e?ﬁﬂn?d%fi‘/r{ocf@ﬁ' 38 ycl pentyl group or a cyclohexyl group,
Exo- 3- [ 6- et hyhicR- c(yaodfencyl @royip i arOamloBexyl gretgyd )usesl & a- béneyred OB . vihefdimesrids- v |

- benzam de; 03 t
roxy- | ndan- 2 YIHETHY ?@pa TGPty il oq g oty sehite
Exo- 3- { 6- et hyth QnefngqR gamue&y cycl ohexyl) - propyl ] - 3 aza- bi cycl o[ 3. 1. 0] hex-
Exol % ‘ ghenol A co(rjnpound accordmg to clallm 1 or 2, wherein R' and R, with the carbon to

r ox [ hex-
O S B kst O i O
r oxy- phenyl ) -oticaaty- sobstijutéds[a® li”e?lh@e@fsmylf Ny loptionallysbstituigd phenyl.
)EXCe)t ﬁyl{ ;5 ?Ift 2%’; gl [14- ( 2-peip Qﬂ(fiﬁ'dcw@lﬁ #&dim 1 selected from

c
(+/-) - exo- 2- Met hoé &?:a{%@wr%fﬁﬁ EV‘%@&&V‘F%E’{‘@ F’é‘f%ﬁ a§a Pyl QR4S 3 4.
tetr?h%/gr 0- inﬁ@m)hwdﬂiaanes’ufyﬂarrrddnyl) 3-aza-b
icyclo ex 3-aza- -6-yl}-
(+) - exo- lll-%{3 L XXI’\!_(% %ﬁ% &@Q%Qcﬁoxg C§CIOheX%)tprr%pr¥93ra§a Rg}écﬁc{[%;f)]gﬁxs §| met hyl
)-3-aza bicy® @'[YQ r'le”ﬂﬁnﬁ 9'@“3)‘]’*] Q“ﬁﬁ%nyl } - met hanesul f onam i de;

(+)ex0- N {3 [ 6- Etibyi Bb2ronaioanyydiodman cytyeaby fropyphtiakiof. Qolibret hy!

) - 3-aza- % y 3 I J]-phenyl } - met hanesul f onam de;
Exo- 3-[ 3- (2 pr?Q)[I m%}‘haJe f)ép T‘fyl) 6- propyl - 3-aza- bi cycl o[|3 1. 0] hex- 6-yl
]- benzam de; Exo-N-(3-{6- ethyl -3-[3-(1-hydroxy- cyclohexyl) propyl}-3-aza-bicyclo[3.1.0]hex-6-yl}-5-

20 fluoro-phenyl)-methanesulfonamide;
Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-phenyl)-methanesulfonamide besylate;
Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-benzamide;
25 Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-benzamide tosylate;
Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-
phenyl}-methanesulfonamide;
Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-ylimethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-
30 phenyl}-methanesulfonamide mesylate;
Exo-2-methoxy-ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-3-aza-
bicyclo[3.1.0]hex-6-yl]-phenyl}-amide;
. Exo-2-methoxy-ethanesulfonic acid (3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-
aza-bicyclo[3.1.0]hex-6-yl}-phenyl)-amide;
35 Exo-3-{6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-3-aza-bicycio[3.1.0Jhex-6-yi}-

benzamide;



Exo- 3-{3-[ 3- (1- Hydr oxy-cycl ohexyl ) - propyl ] - 6- propyl - 3-aza- bi cycl o[ 3. 1. 0] hex
-6-yl}- benzam de; 20

Exo- N- ( 3-WB8-0p@33622 Cyano- cycl ohexyl ) - propyl ] - 6- et hyl - 3- azaPbiraped/@pad. 1. 0] hex
-6-yl}- phenyl)-nethanesu | fonam de; Exo-2- Mt hoxy-ethanesul fonic acid
{3-[3-(2-hydroxy-indan-2-yl net hyl ) -6-propyl -

aza- bi cycl o[ 3. 1. 0] hex-6-yl ] - phenyl } - am dess-

Exo- N-{ 3-[ 3- (2- Hydr oxy-i ndan- 2-yl net hyl ) - 6-i sopropyl - 3-aza- bi cycl o[ 3. 1. 0] he
X-6-yl]- 25 phenyl}-net hanesul f onam de; Exo-2- Met hoxy- et hanesul fonic acid
(3-{3-[3-(1-hydroxy-cycl ohexyl) - propyl] - 6-

i sopropyl - 3-aza- tExBééQb-@[k@i—?J—(ZQ‘]an%Xy—ﬁdéﬂ iﬁlﬁﬁﬁW@)aZQmﬂogﬁo[B 1.0]hex-6-yI]-
Exo-N-{3-[6-Eth I- ¢l s- 1 - hydroxy- 3-phenyl -cycl obutyl nethyl)-3-aza

bi cycl o[ 3. 1.8 ? phenyl } - met hanesul f onam i de; 30

Exo- 3-[ 6- Et hyl - 3- E)«D+38{6bthyl -3-[3-(1-hydroxy-cyclohexyl)-propyl}-3-aza-bicyclo[3.1.0]hex-6-yl}-

- hydr oxy- 3- phg I-cyclobutylnethyl) 3 aza- bi cycl o[ 3. 1. 0] hex- 6-

yl ] -benzam de; o- Et hanesul foni ¢ |

[3-]6- et Byl - 3- ( 2-FRePrEB-3rifxi- hidfwmmw)z?mﬂ'é?’ -aza-bicyclo[3.1.0]hex-6-yl}-

bi cycl of 3. 1. Aheh@xitrbtey | ] - phenyl } - am de; and Exo- Et hanesul fonic acid

(3-{6-ethyl - 3 [ 3- Xé)%)-) gh[F th%é( &§|¥y)ﬁ o‘%ﬂﬁﬁéﬂyb 3Eyég-rﬁ}é$/<llo[ﬁ x—3 ethyl]-indan-2-ol;

bi cycl o[ 3. 1. 0] he conpounds that are
not salt fornms, pﬁ@r&‘r@dﬁw-ﬁd%(zl'wd%t@ﬂ@fa&y@ ethg'épt%a‘f’ﬁé‘i'%%ﬁ O]hWDeﬁ@'/ 035622
PCT/ | BO2/ 036@%2%@& 12. A nethod for treat| ng in a mammal in need thereof

a) a disorder or a ; s or
bg a di s8tder or +P )n‘:éﬁofé @ﬁthg gﬁngsd’ ror%CI ﬁég &%29'%1%; -1 953 ?&'%%‘%
consti pati onnaphmalsmaylnwh‘M)tﬁ-azg blcpq:lQ[BﬂtOﬂI‘@x@efl]me@md¢ ncl ud| ng aI | er gic

ger matitis; an e 5@,9,10 f@tgﬁys@ gﬁw@lma AQRydrénaghitididii Byimaigl)-8aesi t y;
epression, 5 snm tion; r@gg@ di Ctl on, including al cohol

addi cti on, a‘?f%@i%h‘?]?@‘ %ﬂh‘i"’t‘f‘[‘Y'}o’ﬂetha PA%'9%5udi ction and addiction to an
opi ate, for exanpi-rexoaN-{3HbEthyl-B(2-hydvoxp ,2{8e4-tsiraieydraamephthplenie/inai)dfosza; a

sexual ¥§ful§|§ !’ggﬂ,?]hgg%ygé%gweﬁ,gﬁgﬁésg,fﬂgﬂo@nct| on and inpotence; stroke;

head trauma %/_ FI nal damag Par ki son ‘?S lgl sease;
Al zheimer's di sefXe3- [%@YF‘@P%P@%P YEREID-GePrepyk$- ??eb'cyéﬁgs EtY'on Deficit
and Hyper act paHzEMidd) sor der; whi ch 10 met hod conprises adnmi n| stering to said

mamral an anount g%oﬁ%ﬁggggp_ﬂyir y_ ofel gl éﬂ aﬁblrga’lzaeb&ag[gm?,e&%ﬁ}reatlng

sai d di sorder or pha conmposrtion for treating
in a manmal benzawide t hereof a disorder or condl tion mediated by an opioid

recept or o@r recepgf- (yvp BR1-COARAFEIBAXN)-poBIPS-bHR B-BA-bHyarBH .0Hexd-@ompound
according to claim ]l effective in treating said disorder or 15 condition

and a phar maBREWY-E5INACesY ‘E‘é‘B‘fdﬁbl e carrier.
Exo-2-Methoxy-ethanesulfonic acid  {3-[3-(2-hydroxy-indan-2-ylmethyi)-6-propyl-3-

aza-bicyclo[3.1.0]hex-6-yl]-phenyi}-amide;
Exo-N-{3-[3-(2-Hydroxy-indan-2-ylmethyl)-6-isopropyl-3-aza-bicyclo[3.1.0]hex-6-yi}-
25  phenyl}-methanesulfonamide;
Exo-2-Methoxy-ethanesulionic acid (3-{3-[3-(1-hydroxy-cyclohexyl)-propyl]-6-
isopropyl-3-aza-bicyclo[3.1.0]hex-6-yl}-phenyl)-amide;
Exo-N-{3-[6-Ethyl-3-(cis-1-hydroxy-3-phenyl-cyclobutylmethyl)-3-aza-
bicyclo[3.1.0]hex-6-yi]-phenyl}-methanesulfonamide;
30 Exo-3-[6-Ethyl-3-(cis-1-hydroxy-3-phenyl-cyclobutylimethyl)-3-aza-bicyclo[3.1.0]hex-6-
yl]-benzamide;
Exo-Ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-yimethyl)-3-aza-
bicyclo[3.1.0]hex-6-yl]-phenyl}-amide; and . . . .
Exo-Ethanesulfonic acid (3-{6-ethyl-3-[3- (1 hydroxy—cyclohexyl) -propyl]-3-aza-
35  bicyclo[3.1.0lhex-6-yl}-phenyl)-amide;
and, of the above compounds that are not salt forms, pharmaceutically acceptable

salts thereof.



14. A compound of the formula Rls R R XXI wherein Rl and R2 are, wth the
carbon to which they are attached, connected to forma C5-C7 20 cycl oal kyl
or C5- C7 wetoanswyrl| oal kyl conprising fromone to three hePE€TIBeNGHES
selected fromO0, S, -C(=0, and N, and wherein said cycl oal kyl or

het er ocycl oal kyl optionally contains one or tw double bonds; and wherein
sai d cycl oal kyl or heterocycl oal kyl is opsgonally fused to a C6-Cl4 aryl
or C5-Cl4 heteroaryl group; wherein said C5-C7 cycloal kyl or C5-C7

het erocycl oal kyl fornmed by RL and R2 can 25 each optionally be substituted
by fromone to three R12 groups, and said optionally fused aryl or
heteroaryl can eagh OpAinWﬂﬂ:WfMtiead@ﬁladﬁmmaymbeesubﬁofhm didordértdn céndgiion one

R12 wh I,
L eRis, - e, MegRBT b B 5 s R b DEE &d%c’gﬁcycF’é'g’ﬁ‘i‘*‘f“fﬁge“
- NR13R14, I\thaﬂ)s(:(bn@lemdron@( ;e@)sﬂngt@n;mausewef@rmgarurme( leryaipses, inc udlng

(=0 R13, - ’\ﬂé?gﬁr? é%%‘lan egﬂlﬁ jd?&@(de@) Mﬁkﬂ-ﬁja'ﬁorex@'mﬁﬁa-ﬁa Bbésity;adefression,
-S(=0) 2R13; each R13 dently.sel ec ed fro

Cl-C4 al Byl , We??f*'Ct'BﬁcHrug:lad@l‘r’“%'? k‘{??'“‘{] glﬁﬁr?]'lg F?é e?mf ed Wi t'ﬁpf rom
one to thr eeccﬁulhstaumctmntald%memletd dhr apiate, &rmamgemorpimﬂ, OpigH, or- iMFgine; an

-NH(C1- 4 al &}f%%ﬁver 1@9?@%' %hﬂw tﬁ-'[ E@Iu(‘% é(rla%tﬂe d)gu%lo%nalulﬁwténce s%ﬁ)@ A

al kyl), -
NHC( =O) ( C1- dllﬁaél fegurya; v@ﬁ@ Nygin a'ﬁlél"y* cping) sy 9’!‘ 3%94 @Wﬁrs and
R18 is -0- Oﬂlsedgbi‘agei&a&& cogﬁltﬁ@ﬁwué]@nd)ﬁttériﬂm [DéfrctmhdiHyperddtlylty Chisord@r;hh (| V)

wher ei n I

to thr eefanal '(T)'léggﬁd cgq]g%a s adm'ms&r 1 t?:igalm%q'@ ié?/{\ﬁgﬁ) g{&ﬁ&!{i%n@%m ratﬁ L one
-Q(Cl1-C4 al kethin 1 sffe@maImtﬁ%ﬁﬂhgsaj@ﬁ@ﬂerﬁﬁw@Qﬂd'tw th fromone to three haI ogen

atons; and 15 Q i §3hal agg rmacgihcar Sdrfpbsiich RF kidtihg in AhRammblHo Gkenerdok il ) |

: ’C\I:E S%); ﬁ?czil g'sé{éﬁc@ Pﬁc?’@l‘ﬂeﬂ 2 ‘P{@tﬁg byO%pH§(piQ61) %EPC% B G Cﬁjﬁﬁ% \A}é%)mmposmon

comprises an amount of a compound according to claim 1 effective in treatlng said disorder or

15 condition and a pharmaceutically acceptable carrier.

14. A compound of the formula
18
R
@b
Rz

wherein R' and R? are, with the carbon to which they are attached, connected to form a Cs-C7

20  cycloalkyl or Cs-C; heterocycloalkyl comprising from one to three hetero atoms selected from

0, S, -C(=0), and N; and wherein said cycloalky! or heterocycloaikyl optionally contains one

or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is optionally fused to a
Cs-C14 aryl or C5-Cy4 heteroaryl group;

wherein said Cs-C; cycloalkyl or Cs-C; heterocycloalkyl formed by R' and R? can

25  each optionally be substituted by from one to three R'? groups, and said optionally fused aryl

or heteroaryl can each optionally independently be substituted with from one to six R*

groups, wherein the R'? groups are selected from R', halogen, -OR™, -NO,, -CN, -C5-Cs
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cycloalkyl, -NR"R™, -NR®C(=0)R™, -C(=O)NR™R", -OC(=O)R", -C(=0)OR", -
C(=0)R™, -NR™C(=0)OR™, -NR"™C(=0)NR"R'®, -NR**S(=0),R", and -S(=0).R";

each R™, R™ and R" is independently selected from H and C4-C, alkyl, wherein
each C4-C, alkyl is optionally substituted with from one to three substituents selected from
halogen, -OH, -SH, -NH,, -NH(C;-C, alkyl), -N(C4-Cy alkyl)(C1-Cy4 alkyl), -O(C4-Cq alkyl), -
S(C4-Cs alkyl), -CN, -NO,, -C(=O)(C{-C; alkyl), -C(=O)OH, -C(=0)O(C+-C, alkyl), -
NHC(=0)(C+-C; alkyl), -C(=O)NH,,and -C(=O)N(C+-C, alkyl)(C4-C; alkyl); and

R* is —=O- or ~NH-.

15. A compound of the formula
X
QQ,
Hu# /N owH
O=™N O

(v)
wherein X is H, halogen, -OH, -CN, -C4-C, alkyl substituted with from one to three halogen
atoms, or —O(C4-C, alkyl), wherein the C,-C, alkyl of —O(C,-C, alkyl) is optionally substituted
with from one to three halogen atoms; and
Q is halogen, -OH, -O(C-C,4 alkyl), -NH,, -NH(C,4-C;4 alkyl), -N(C4-C4 alkyl)(C4-Cs4
alkyl), -C(=0)NH,, -C(=0)NH(C+-C, alkyl), -C(=O)N(C4-C, alkyl)(C4-C, alkyl), -NHS(=0).H, or
-NHS(=0),R".



