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(54) Title: 3-AZABICYCLO (3.1.0) HEXANE DERIVATIVES AS OPIOID RECEPTOR ANTAGONISTS

" of formula (b).

)

(57) Abstract: The subject invention pravides a compound of the formula (I, wherein
X, Q,n, R, R2 R3, R4, R%, RS, R7, R8, R® .and R are as defined. Compounds of formula
_(I) have activity as opioid receptor antagonists. - The subject invention furlhei’more pro-
vides for pharmaceutical composmons and therapeutic methods coinprising compounds




PCT/ | B0O2/ 03668 3- AZABI CYCLO (3. 1.0) HEXANE DERI VATI VES AS OBl &PH 8€EPTOR
ANTAGONI STS Field of the Invention The subject invention relates to
3-azabic Cl‘?{’fg 1. 0 hexane derivatives, pharmaceutical conpgsitions

conpri si f%%Feri vati ves and methods of using such 5 d&r7PIHPPE] ¢ o
treat disorders and conditions nediated by an opioid receptor. The subject
also particularly relates to using such dejivatives to treat certain

di sorders and conditions, for exanple irritable bowel syndrone, drug

addi ction or dependency, including alcohol addiction or dependency,
depr.essi on, and eal-ARLBIATAONEN FEXBATRERNGATVIES 6 OPIRN® REGURIOR| AQMACONITTSe
conpounds of the present invention bind to opiate receptors (e.g. nu, kappa
and delta opioid receptors). Conpounds that bind to such.receptors are
likely to be useful in the  treatnmefeldattes bxention nopdul ated by opiate
receptors, for exafd e subjedtt ahtemtirowetlatsy ndo on:Bazabrésmﬂﬁ:Hp}hbkéhB, Baliafs,

vom ting; an as.allerqic itis_and ato
in animls andhgﬁbgr%ws' %gﬁg&rﬂf?@? ‘{OH%HS"% oy 86'3'& ate” %egjg ¢ Of uring aﬁ’&
been i ndi Eat elrivalivesiotieat disosdersenst conditions medigtediby en dpieid receploat Ehecwbiediaies

depr essi on, $ﬁ'ﬂkﬁlﬁ@y aélé’lesaioCﬁﬁﬁﬁ such (ubriGativ@N 1P Reht SBRAN ARBIGBrs zﬁﬁx&ﬁlﬂmons for
dysfuncti on, I, na trauna.

ad
- 4-aryl pi peri di ne':():I Bé@%h{eg’(?%'osﬁﬁﬂgmﬁ'r%“Qj?‘gjfﬁt'%Bﬁdqpﬁ"déﬂ?yoﬁ’@’éfﬂ'“%él"@'ﬂﬂl addiction
~ appl i cat i ons oEfep28IIRY, depRsS6 46@Beating dEHRAIESH6478 as opi oi d ant agoni sts. In
-addition, 20 International PateptfRRtdddhomdRod5/ 15327 discl oses
azabicycl al kane rivatives usetul. as neurol eptrc agents.

3- Azabi ci2I of 3. 1. O FEReAVRI RIS Rresarbiavantied bind QsOP@Eﬂ reFeRtare ek kappa and
ant-agoni sts deta @Ilcstﬂ)r&de;sm’sp%dnponnd%QQﬁrﬁﬁﬂggch reoptord Sreflikély RESS BRI in the

beneficial tp. LA & FEMES mddiia e% 0% F QLU9Ss thra%?i%IEnd E%ﬁgﬁjoﬁl,elgg)@ﬂ{?@%f

receptors, that _are not substra es nzyne
CYP2D6 enzyn@“%t'aﬂfdﬁgsqah‘@nﬁﬂnﬁaﬂ\%wﬁicdﬁmﬁﬁoaes suely dscileaic dendatiih enebope i t

i s easier tondeinedlopandRiRgs. %h@ﬁﬁﬁsfﬂ%’i blﬁdﬂfékgaté P&Ept@ﬁs%a@él@o 9 Qilé}%% 06.

- applicable ulatl rug.is n met abol 1 ze
Summary of tﬁe ?%gﬁ'??r@ﬁp it r‘gf%%er? o°p5‘\1f°e° %ﬁ‘é"(‘?f ‘gqprelsﬁ'gn' tarlcﬁﬁ'é?hq!on,
there is proaddigéen ainéohp@mﬁdce clexifad rdysflrection, shbck\mtroke, 2DME1 Handzge/\/eﬁd aeﬁd '
trauma.

!'1

Certain 4-aryipiperidine-based compou'nds are disclosed  in European patent
applications EP 287339, EP 506468 and EP 506478 as opioid antagonists. lﬁ,addition,
.20 lntemational Patent App!idation WO 95)1 6327 discloses aéabicycloalkane derivatives useful - |
as neuroleptlc agents. 3- Azablcyclo[3 1.0] hexane derivatives useful as opmnd receptorl
antagonists are also disclosed in WO 00/39089, ‘
It.is furthermore beneficial to obtain drugs, for example drugs that bind to opioid
receptors that are not substrates of the enzyme CYP2D6. The presence of CYP2D6 enzyme
25 among the human- population is variable, and therefore it is easter fo develop dosage

schemes for a drug that are more generally apphcable to a human populatlon if the drug is not
metabolized by CYP2D6,

- Sumniary of the Invention

According to one aspect of the present |nvent|on there is provided a compound
of formula'l,




X is H hal ogen, -OH -CN, -O(Cl-C4alkyl) substituted with F}6RiIF986¢ o
t hree hal ogen atoms, or-Q(Cl-C4 alkyl), wherein the Cl-C4 al kyl of-Q(Cl-C4
al kyl) is optionally substituted wia fromone to three hal ogen atons; Q
is halogen, -OH, -Q(Cl-C4 alkyl), -NH2, -N(Cl1-C4 alkyl)(C1-C4 al kyl), '
-C(=ONH2, -C(=ONH(Cl-C4 alkyl), -C(=O(Cl-C4 alkyl)(Cl-c4 alkyl), or
-NHS(=0)2R'; R and R2 are, with the carbon to which they are attached,
connected to forma C3-C7 cycloal kyl wherein said cycloal kyl is optionally
fused to a C6-Cl4 aryl wherein said C3-C7 cycloal kyl forned by R and R2
can each optionally be substituted by fromone to three R12 groups and
said optionally fused aryl can eachjoptionally independently be
substituted with fromone to six Rl groups, wherein the R 12 groups are
selected fromthe group consisting R13, R16, hal ogen, -OR13, -NO2, -CN,
-C3-C6 cycloal kyl, -NRL3R14, - NRE:
-C(=0 OR13, -C(=O R13, -NR13C(=
-NR 3S(=0) R14, - S(=0) 2R13 and - C
unsaturated bonds; R3 is -Cl-
‘contains one or two wunsaturated bon ; RANS -CQH, -CN, -NO2, -OCH3, -OCR1S8,
-CH2OH, -NH2, -NHR16, -NR16R17, -N HS April 2006 Ib -NHC(=0 R16
or-C,-C4 al kyl which may optionally, cont/ain qne of two unsaturated bonds;
R5 and R6 are each independently H Hr—s is selected fromC, -C4
al kyl, -(C -C4 alkylene)-O(C -C4 akkyl), (1->~pgethylim dazole), -(C-C4
al’kyl ene)-NH2, -(C, -C4 alkylene)-NHC, -C4 El kyl), -(CL-C4
al kyl ene)-N(C, -4 al kyl) (C, -C4 al kyl); eac Rt3 R14 and R15 is

i ndependently selected fromthe gr olg co hing of H R16, C -C4 alkyl,
hal ogen, -OH, -SH, NH2, -NH(C, - -N(C C4a|ky|)(C C4 al kyl);
Q(CLl-&A al kyl), -S(C, - C4a|ky|) -CN, , -C(=0(C, -4 alkyl), -C(=0 OH,

-C(=0)Q(C, - HA~alkyl), -NHC(=O(C, - &' a IkBFI) -C(=O NH2, and -C(O NC,-C4
al kyl)(C -4 alkyl); each R16 and Rl?m i ndependently C6-Cl14 aryl wherein
said aryl is optionally substituted %h fromone to three substituents

- sel ect edwheeeint he group consisting of halogen;,--OH -SH -NH2, -NH(C -C4

oot LR ekarhorifof P gl el U e
halogen atoms, or ~O(C,-C, alkyl), wherein the C1-C4 alky! of -O(C,-C, alkyl) is
optionally substituted with from one to three halogen atoms;

Q s halogen, -OH, —O(C;-C, alky!), -NH,, -N(C,-C, alkyl)(C,-C, alkyl),
* -C(SO)NH,, -C(=0)NH(C,-C4 alkyl), -C(=O)C1-C; alkyl)(C4-Cy atkyl), or
-NHS(=0).R",
| R' and R? are, with the carbon to which they are attached, connected to form a
Ca-C_7 cycidalkyl wherein said cycloalkyl is optionally fused to a Cs-C14 aryl wherein said
- Cs-C; cycloalkyt formed by R' and R? can each optionally be substituted by from one to
three R groups and said optionally fused aryl can each optionally independently be
substituted with from one to six R'? groups, wherein the R groups are selected from the
group consisting of R®, R, halogen, -OR™, -NO,, -CN, -C4-C; cycloalkyl, -NR™R™,
-NR®C(=0)R", -C(=0)NR™R™, -OC(=0)R™, -C(=0)OR™, -C(=0)R", -NR**C(=O)OR",
NR™C(=0)NR™R, -NR"*S(=0)R",~S(=0),R™ and -C;-C, aIkyl containing one or two
unsaturated bonds;
R%is ~C,-C, alkyl, wherein said C,-C, alkyl optionally contains one or two
unsaturated bonds;
R*is -OH, -CN, -NO;, “OCH,, -OR', -CH,CH, NHz, -NHR™, -NR"™R",
-NHC(—O)CH:.;,




“NHO(=O) (C, - C4 al kyl), -C(=O NH2, -C(O)N(C, -C4 al kyl) (G, -c4 Al dypih2008ng

C -4 alkyl optionally containing one or two unsaturated bonds; and n is
-an integer selected fromthe group consisting of zero, 1, 2, 3, 4, and 5;
or a pharmaceutically acceptabl e sal tl‘Pher eof . The subject invention.

provi des a conmpound of the forrmula I, 21 April 2006 WO 03/035622 2
PCT/ 1 B0O2/ 03668 wherein X is H, halogen, -COH -CN, -Cl-C4 al kyl substituted
- with fromone to three halogen atonms, or -Q(Cl-C4 al kyl), -wherein the

- C1-C4 al kyNHO(=O)X'Chr O8,-6) kiky)whish Aty sptiohally conlat drndibrado uMshiurbfeam one to
t hree hal .atons; 5 Qis halogen, -OH -Q(Cl-C4 alkyl), -NH2, -NH(Cl1-C4
al kyl), - *C4 al kyl)(CLl-C4 alkyl), -C(=O NH2, -C(=O NH(Cl-C4 al kyl),
]:C(:O) N(C1- C4 RPﬁguﬂﬁgtesdclrahaeﬁérwenﬂWS(ﬁr@ahwi or -NHS(=0)2R'; or Q may
orma 5 or 6 g er cl oal kyl ..o terocycl oal kyl ring with either
carbon atom adfs?_éﬁﬁ?'%?@%%wg‘ @aﬁé%&r&fﬁ‘f@' EneQ-{CirGs %l'ﬁﬁhéh@d, t her eby
form ng ambihyimidacole),G(G,.GCealkylent)-NbS L@TOY dikyldraf-N ayhids wBieh it is
attached, . Mergﬁ@%gﬁ%w}g& eéOC@_OaI kﬁp corrlgri SZS ng?gmyongg't \(gef E;?ee hetero
moities Aldenal: [ Y ,"-‘C?I *, and N, and wherein said cycloal kyl or
het er ocycl oal kgachaRt] Rttahdl R'Tig iidbipeRdenty salediedrrsif sistlt R2
are, W tg?gr}:g ar@?lg to Wmég %ﬁr]_g!af/)@gre; gt/ttaeched,r cg%ln%-g@g l?sgstﬁgr%'?-g C3-C7
cycl oal kyt .+ ¥ 4?4 halagen rad -éﬁ"dz;y@l”&%f@y@"‘ﬂbnﬂmiﬁuﬂjk)ﬂ)(ﬁnﬁaﬁﬁwﬂp three
hetero moO(Ces, amﬁl).%kepcﬁﬂkil{. OONO-NG,, -c@(@@,ucﬁélﬁylj(;t%@-@ow&gé&(@b gi.d

cycl oal kyl or heterocycl oal k optional |y contal ns on €' bonds;
and wher éﬁ? b d‘"%?&cﬁw% aligyl), h‘g("'é?)bﬂ‘izcﬂﬁfh‘l'qi@)hﬁ%s-Coﬁikﬂ)iﬁa-lﬂﬂallfw)s ed to a
C6- C14 aryl or, ¢ ARIREN; _ _Sr : j: j -

cycl oal kyl or ef?ggrrerrber eégﬁ‘ggg%ﬁé@gp(%l%9?%@%?%9&@?{5%&%&&% each
opt i onal Fybsiituted Méthfram ege i thraesvbstients sefactsd frivpthgravoyrs corasistingaif d

ti- | ¥ 2 C ] | I i Iy, tl
6. Subat | OBURROH, SSHE L, (S R N B R A, FOGaE< BRWips. ot
sel ect ed-${Corharikyl), FOH, -NCg1-CrOM O« adig, eB(FOMGHPGE=0)OMHC, alkgRt ur at ed

PR 3 ~AREGOICE Aol b s NN DIOING s BiIG e sl ey

-NR 3C( =gptiomally comBIngQ(ore)diRvd BhEaturated\Bbis( 269 2R14, and - S(=0) 2R13 25 R3
‘is Cl-C4 al kyl,;: i i 1- al kyl optionally contains one or two
L saturatod y_h CI)Sﬂ%ﬁ' tﬁ{t%}ler? ﬁ\%@ﬁt%d%@%%e arodp consisting of zero, 1 2.3,4, and 5;

or a pharmaceutically acceptable salt thereof. '

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




WD 03/ 035622 -3 PCT/ | B02/ 03668 R4 is-Cl-C4 al kyl which may 8pAPERRI0Py
contain one or two unsaturated bonds, -OH CN; NO2, -OR 16 -NH2, -NHR16,
. -NR76R17, or -NHC(=O) R16; RS and R6 are each |ndependentl H or nethyl;
R6, R, WO 270 are H, 5 R' is selected from Cl-C4 al IRHY/IBOUES66%,
al kyl ene) 0-(C,-C4 alkyl), 4-(1- methylinmdazole), -(Cl-C4 alkylene)-NH2, -
-(C1-C4 al kyl ene) - NH(C1-CA al kyl), -(Cl-CA al kyl ene)- N(Cl-C4 al kyl) (Cl1- C4
al kyl ); each R73, Rl14, and R15 is indeperidently selected fromH, R18, Cl-C4
al kyl, halogen, -OH -SH -NH2, -NH(CLl-C4 alkyl), -N(Cl-C4 alkyl)(C -C4
al kyl), -Q(Cl1-C4 al kyl), -S(ClC4aIkyI) 10 -CN, -N®2, -C(=O(C1-c4
‘alkyl), -C(=OOH, -C(=0 QCl-C4 al kyI) NHC(=0) (C1- 4 al kyl); -C(=0 NH2, and
- O)N(Cl C4 al kyl)(Cl-C4 alkyl),.or R 3-and R14 when in -NR13R14, may
.optionally be connected to form a'4 to % nmenbered het erocycl oal kyl or
heteroaryl group, which: het erorayl~. rup opt i onaIIy corrprl ses from1l to 3
further hetero noieties selected fr
R17 is independently selected frgm
het eroaryl, wherein said heteroaftyl tom
noities sel ected from 0, S, -C(=0, and
heteroaryl are optionally substituted;wt,
sel ected from Cl-C4 al kyl optionaIIyR" A 7
bonds, hal ogen, -OH, -SH, -NH2, -NH(RA P, -N(C1-CG4 al kyl) (C[-C4-
aIkyI)-, 20 Q C1-4 al kyl), -S(cCL-c4 ' NC2, -‘C(-O)(ClC4aIkyI)
-C(=0)CH, -C(=0)Q(Cl-C4 al kyl), -NH O)(¢‘104alkyl) -C(=O NH2, and -
-C(=O N(CL-C4 al kyl)(CL-C4 al kyl); a n (CH 3N |nte[:1er sel ected from zer.o,
1, 2; 3, 4, and 5; and for pharmaceutl allf'acceptable salts thereof. in
one enbodl rrent of the invention,: co 20f fornmula | are provided
wherein if 25 is nethyl, ethyl, trai tht - chai n propyl. I n another

errb]g)dl m%'gt ,wnhgé%ad % mtrhwdgen ebhytcu L@p@x QQM![s#%tmﬂédﬁlélgh&mcdﬁaltdlttﬁi@ﬁﬁtdgen{ n a
preferred enbodi S 0 v ion,
conpounds G ﬂ%ﬂé ’P“ ﬁlt"@) b’ 9'%&@&"%%\?% ﬁ"ﬂ@q}&é h%il's 2 ’ys teRI

-Q(Cl- C4 alvitzlirpm on¢ @lthed halbgenlatomess - OH, - NHC(=0) (C1-C4  al kyl) NH( Cl-C4
~alkyl), gor - N(Cly @4h§’i$ H! )dfiilo «é},' Yihn) -NAQ Nm@r@t Q@m entw@ d?fc4t he

i nvention, corrpo s f or nmul ar g%pr ovi.d % m ﬁ

-OH, -ocH3 A y'@@@iq NHNF‘FZ(-OMH(W ~OMNCahof! Ci"éﬂn%’ -|°§ OH,

- OCH3, - CHMb(=oNRY; or - NHC( =Q CH3. In a preferred enmbodinent,

. or Q may form a 5 or 6 mernbered cycloalkyl or heterocycloalkyl ring with either

i ar 4 and 5 14 menber ed S
'S fromone to three hetero :
¥ and wherein said aryl and
‘ p one to three substituents
Yy one or two unsaturated

. carbon atom adjacent to the carbon atom to which it is attached, thereby forming a blcychci
- 10 fused ring system with the phenyi to which it is atlached wherein said heterocycloalkyl
| comprises from one {o three hetero moities selected from O, S, -C(=0), and N, and wherein
| . said cycloalkyl or heterocycloalkyt optionaily contains one or two double bonds; ' ,
‘ R' and R2 are, with the carbon to which they are. attached connected to form a 03-07
_cycloalkyl or a 4-7 membered heterocycloalkyl compnsmg from one to three hetero; m0|t|es,
15 selected from 0, §, -C(=0), and N; and wherein said cycloatkyl or heterocycloalkyi optsonalty o g
contains one or. iwo double bonds, and whereln said cycloalkyl or heterocyctoalkyl is
optionally fused to a Cs-Cy4 aryl or 5-14 membered heteroaryl group; '
wherein-said C;-C; cyctoalkyl or 4-7 membered heterocycloa!kyl formed by R'and R?
can each optionally be substituted by from orie to three R groups, and said optionally fused
20 aryl or heteroaryl can each optionaily independently be substituted with' from one to six Fl12 :
groups, wherein the R groups are selected from R®, R", -C;-C, alkyl containing one or two
unsaturated bonds, ‘halogen, -OR"™ ,=NO;, -CN, -C5-Cs cycloalkyl, NR“*R14 NRPC(=0)RY, -
C(-O)NR""R“‘ -0C(=0)R¥, -C(=0)OR™®, -C(=0)R™, -NR"C(=0)OR", NR“C(—O)NR“R'S -
. NR®S(=0)R™, and -5(=0),R"; : :
' 2 Ris C1-C4 alkyl, wherem said C1—C4 alkyl optuonaliy contams one or two unsaturated
~ -bonds; ‘ ' '




R4 is -OH. In another enbodiment of the invention, conmpoundé!&Pritei08u a |
are provided 35 wherein Qis halogen, -OH -Q(Cl-C4 alkyl), -NH2,
-NH(CL-C4 alkyl), N(CL-C4 alkyl)(Cl-C4 alkyl), -C(=ONH2, -C(=0O NH(C1-C4
al kyl), wola@deLl-C4 al kyl) (Cl-C4 al kyl), 7NHS(=0)2H, opcTARdI6sS) 2R11 21
April 2006 WO 03/035622 PCT/IBOZ/ 03668 | n anot her enbodi nent of the

i nvention, conpounds of formula | are provided wherein Qis F, -OH,
-C(=O NH2, -NHS(=0) 2CH3, -NHS(=0)2CH2CH3;3.- NHS(=0) 2CH2CH2CH3, ‘

- NHS(=0) 2CH( CH3) (CH3), -NHY( O)ZCHZCHZOCHB or-NHS(=0) 2(4- -
(1-nethylimdazole)). In another enbodinent, Qis F,-OH -C(=0 NH2,
-NHS(=0) 2CH3, - 5 NHS(=0) 2CH2CH20CH3, or-NHS(‘ 0) 2(4-(1-met hylim dazole)).
| n another embodurgnt, f ﬂwﬁhfcﬁ Bbt@?al%%&ﬂ?ﬂ@%h@éuﬁs@fu?ﬂﬁcﬁb&d@%H i

provi ded, mhere ) CN. I.n anot her enbodlnent
X is H F,-C¥NQF -, -NHi ri\”?bﬁﬁot'N%rRe’ri%dﬁf"q'ﬁe‘ﬂj:R of the invention, Qis F,

-OH, C(=0) NH2, N‘@E‘F@)a?&&hmd%ﬁﬁe@%wm or - NHS(=0) 2(4- 1 -

- et hyl i m dazol e% 3% F OH, or-CN. 10 In another enbodi nent of

t he i nvention, E(’)’rmlal are prowded wherein n js. a

i nt eger ssel ect edR’f‘rdrmmd o, G, 2l t {P el BRleperQiTCe AN k(T nt eger

sel ect ed 1 QlhAfdezbip -@f-cl Bfiéne). an,a(mm@myiam?w(mtam AteC,iatkgiene) on,

compounds -0 - are provid wherein RL and R2,.-w th the car bon to
whi ch t hey MCa-Caetkdlifets alkile connect ed to forma 15 cycl oprop
cyclobutyl, cycl @@ern‘illg“‘ cyhdca’%ism’mepmdeglycaappwé&em @R (&hé}d%lky @B’§9¢”ﬁ ut ed

W th one or { and ¢, RyPRRENE! aBROM, Hk 5-@(01@9“?’5“/&01}-09&!(3(') |
as oP ot s Ry TG el A S
i Ch 11Ty 00 O KB rcOIRt BURIP e By e R ©
optional I'y sybsi, Hﬁ@cb(moyhlmf-cpawme -©f alkyip oRRZ apddRipsvhen i oNB BB may

o Lo PRV HEP LR 4,8 TRl BR ooty o

| hventi an
- fornul a |  awksicphaernbedrouptieiaty WI“F&'ﬁ%FfF@“ 1 W%H“T%@e@ﬁ’r'ﬂﬂ?f'eﬁﬁe%ﬁgﬁo'? hey
are attacheg,s g, agrted to forma cycl ohexyl group optionally '
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unsaturated bonds, halogen -OH, -SH, -NH;, —NH(C1-C4 aikyl) -N(C1-C4 alkyl{C1-Cy alkyt), -
26 0(01—04 alkyi) -S(C1—C4 alkyl) -CN -NOz, -C(—O)(Ct-c4 alkyl), —C(—O)OH -C(—O)O(C1-C4 -
' alkyl) -NHC(-O)(C,-Q; alkyl), —C(—O)NHZ and -C(=O)N(C4-Cs alkyl)(C1-C4 alkyl) and
nisan mteger selected from zero, 1, 2, 3,4, and 5 '
and for pharmaceut;cal!y acceptable salts thereof
inone embodlment of the invention, compounds of formula lare prowded whereln R?
E 25 15 methyl ethyt or stra1ght—cham propyt In another embodlment R® is methyl ethyl,
o 1sopropyl or stralght-chaln propyl Ina preferred embodiment R*is ethyl. ‘
in another embodlment of the invention, compounds ‘of formula | ate provuded
whereln R'is -CN, -NOZ, —OH -NHz, -O(CT-C4 alkyl), (01-04 alkylene}-OH -NHC(-O)(C1-C4
_ alkyl) -NH(C+-C4 alkyl) or -N(C,-C., alkyl)(C1-C4 alkyi) ' .
30 ', in ancther embodlment of the invention, cempounds “of formula I are provsded
| - wherem R* is —CN, -NO», .,-OH -OCHs, -CH,OH, -NHg, or -NHC(-O)CH3 n another
) ' embodlmentR is —OH, -OCH3, -CHZOH NH., or-NHC(—O)CHs lnapreferred embodlment o
-RIS—OH _ : o ‘
In another embodnment of the ‘invention, compounds of formula | are prowded:
35 whereln Q is halogen, -OH, -O(C4-C,4 aikyl) -NHz, -NH(C1-C4 alkyl), -N(C1—C4 alkyl)(01-C4 .'
' alkyl) -C(=0)NH,, -C(— )NH(C,—C., alkyl), -C(-O)N(C1-04 alkyl)(C1-C4 alky[) —NHS(—-O)ZH or
-NHS(=0), R". _




enbodi nent, the benzene ring and/or the ring formed by Rl ard AR 2008 each
optionally substituted with one or two R72 groups. In one enbodiment, the
benzene is not substituted 30 with any R12 group. |In another nore speC|f|c
enbodi meMl B85¢d R2 form a cycl ohexyl group, which cycl BREXBNR/0§¢Sup i s
fused to a benzene ring, or Rl and R2 forma cyclopentyl group, which
cycl opentyl group is fused to a benzéne ring. In either case (cyl opentyl
fused, to benzene or cycl ohexyl fused tet-benzene). said cyclopentyl or
cyclohexyl and/ or the fused = benzene ring are each optionaily substituted
with one or two RL12 as recited above. In another 35 enbodinment, the
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: In another embodlment of the invention, compounds of formula I are provided
7 whereln R1 and R2 wath the carbon fo wh|ch they are attached are connected to fooma -
cyclohexyl group optlonally substltuted w1th one or two Fl12 groups In one embodiment the
o __cyclohexyl group formed by R' and R2 is not subs’ututed W|th anR™ group. '
;,25 ._ e R | another embodlment of the mvention the rmg formed by R1 and R2 for example a.
. oyc[o.pentyl or cyclohexyl ring, is fused to a benzene rlng, and the ring formed by R and R% .
| -and the benzene ring are each optlonally subst:tuted as reclted above ‘Ina more spemﬁc"
| : embodlment the benzene rzng andlor the r:ng formed by R' and R2 are each optuonal!y'
. substltuted with one or fwo R12 groups. In one embodlment the benzene is not substituted
30 with any R™ group.. In another more spegific embodlment R’ and R2 form a cyclohexyt
' group, _whlch cyclohexyi group is fused to a benzene nng, or R and R form a cyclopentyl
.. group, wh[ch cyclopentyl group is fused {o-a benzene ring. In elther case (cylopentyl fused fo -
- benzene or cyclohexyl fused -to bhenzene). said cyolopenty! or cyclohexyl andlor the fused
. _benzene ring are each ‘optionally substituted with one or two R'as recited above. In another
35 i _embodiment, the cyclohexyl or cyclopentyl group that is fused to the benzene is not

substltuted w:th any R* group.




F, -OH, -C(=ONH2, or -CN. In another such enbodi nent, X is2HArAl2008H or
-CN. In anot her enbodi nent of the invention, when Rl and R2 form a

cycl ohexyl or 25 cyclopentyl, the cyclohexyl or cyclopentyl are optionally
fused towobgezene ring, 0 isF, -OH -C(=0) NH2, NHS(=0O FaB02/03668

- NHS(=0) 2CH2CH20CH3, or - NHS(=0) 2(4-1-met hyl i mdazol e)) and Xis H F,

-OH, or-CN. In another enbodi nent of the invention, when Rl and R2 forma
cycl ohexyl or cyclopentyl, the cycl ohexyls.or cycl opentyl are optionally
fused to a benzene ring, and n is an 30 ' integer selected fromone, two,
and three. In another such enbodinent, n is an integer selected fromone,

t wo, and three, and Qis halogen, -OH -Q(Cl-C4 alkyl), -NH2, -NH(Cl-C4
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Exo- N-{ 3- [ 6- et hy|!0 #np e%fﬁ’gﬁ?j%eﬁrﬂiéﬁe vention, Woan Raand K 6?@1/8|%’f'§h31@'o? hex- 6-

~yl]- phenyl }cyﬂﬁidn&hetmjb)fcmham ordeyclopentyt are optionally fused to a benzene ring, and R* is

Exo- 1- (3-[6-§ ﬁ;bﬁ%ﬁ ﬁ“ wlng&-sidml in3inBiher Al cRlmbnli® is ~CN,-NO,

0] hex-3-yl

ELoe)?(, {@%e% h%r"l(-) : (*@ﬁ%rﬂkéy-%y‘&k’%@i%}f&) 1B Bpe v mhediney & 5 N 0] hex-
6-yl}-- 10 bam}zacereqHzEx@(cmmtkm»ﬁ%Wa}@mWacg@)@,-q alkyl), -NH(C+Cs
(3-(6-ethyl - @ @;cb.&df@iﬁ 04| em g (éfgnrrgooé(nl\ﬂod%ent R* is ~OH.

aza- bi cycl o[ '
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-5-fl uoro benaeenle the lohexyl or cyclopentyl are opfionally fused to a benzene ring, and Q is F,
e O et T oA 6 g o1
{3-[6-ethyl mmmwym@xylmangmn@cmemmmt ischelagen, -OH, -0(Cr-C alkyl), NHz -
oleycl ol 3. L@, Ay, In Inepe ﬁ%f WGIEG, 9~ EEORAOXN=ONRANS U PNTE o
- [3-(6-et hyl Cs alky[Sj(C1-C4 aP{(yISmIE)Hg ?_HagraoNHS(-O)zR" In another such embodlment QisF, -
- _ OH, -C(—O)NHZ, - -NHS(=0),CHs, -NHS(——O)chzCHs, -NHS(—OkCHchcha, -
20 NHS(—O)ch(CHg)(CH;;) -NHS(—O)ZCHZCH;:OCHE,, or —NHS(—0)2(4 (1-methyllm|dazole)) '
' “in another. embodlment of the invention, when R' and R? form a cyclohexyl or.
| cyclopentyl the cyclohexyl or cyclopentyl are optionally fused to a benzene ring, and X is H,
F, -OH, -C(—O)NHz, of ~CN. In another such embodiment, X is H, F -OH, or —CN.
~ In another embodiment of the invention, when R' ‘and R*“form a cyclohexyl or
- 25 'byc‘:lbpentyl the cyclohexyl or cyclopentyl are optionally fused to & benzéne ring, Q is F, -OH,
~C(=O)NH;, -NHS(=0),CH, -NHS( O)ZCHchzocHa, or —NHS(—O)2(4 1-methyhm|dazoie)) "
) and)(:sH F, -OH, or—CN. : _ .
In another embodirnent of the invention, when R1 and R2 form -a cyciohexyl or
. cyclopentyl, the cyclohexyl or cyciopentyl are optlonally fused {o a benzene ring, ‘and nis an .
3O " integer selected from one, ‘two, and three. In another such embodiment, n is an integer
selected from one, two, and three and Qs halogen, -OH -O(C4-C, alkyl), -NHg, —NH(C1—C4
alkyl),” -N(C,—C4 alkyl)(C1-C4 “alkyl), -C{=O)NH,, -C(—O)NH(C,-C4 alkyl) -C(=O)N(C:-C,
alkyl)(C1-C4 alkyl), -NHS(=0).H, or SNHS(EORR™. _
, o another embodiment of the invention, compounds of formula 1 are prowded
'35 wherein R and R® are both hydrogen. ‘

Specific examples of compounds of the inventlon of formula | are:
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Exo-N-{3-[ 6-et hyl - 3- (2- hydroxy-ind an-2-yl net hyl)-3-aza-bicycl o[ 3. 1. 0]
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ex-6-yl}-5 fluoro-phenyl)-nethanesul fonam de; 25 Exo- 1-net hyI

H i m dazol e- 4-sul fonic acid {3-[6-ethyl-3-(2-hydroxy-indan- yI nmet hyl ) -
3-aza-bicyclo[3.1. 0] hex-6-yl]- phenyl} arf-de;

Exo- 3- (6- et hyl - 3-i ndan- 2-yl met hyl - 3-aza-bi cycl o[ 3. 1. 0] hex- 6- yl) - benzam de,
. Exo-1I- rrethyl-ll—l—irridazole 4- sulfonlc acid

[ 3-(6-et hyl -3-i ndan- 2- -3-a
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an 2 ol ; 21 Apri Ex20{366-W3-0i8idEHERT)-BEHyHBARAMIGOBB. 1.0lhex-3-yil-propyl)-

Exo- 3- (6 et DV p &l dan 2-yl met hyl - 3- aza- bi cycl o[ 3. 1. 0] hex-6-yl ) - pllenol
.and - phar mac utlca accept abl e sal'ts thereof. O her specific exarrpl es of
conmpounds- of . theE’f rethvbr3o -hydspxtsyalohexy-aropyll-3-aza-bicyclof3. 1.0lhex-6-yi}- ‘
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Exo 3-{6-et 86[3 (1-hydr oxy- cycl ohexyl) propyi]-3-aza-bicyclof 3. 1. O] hex-
yl}- 1l5enzam de‘E)Eﬁe[s-Ethm -(ehygiroryt-indaneZ i thpl)- B-aaai:-b(iyclo[31 O}hex-ﬁ-yl]- '

(3 {6-et hylg ﬁz&nﬁa (1- hydroxy cycl ohexyl ) - propy| ] 3.
aza-bi cyclo[ 3.1.°0] hex- 6-yl } - phenyl ) - ani de; - et hox et hanesul fon| c
aci d (3-{6- et hyl E¥g=methoxy F%Sk@%fyeq'%ﬁ%wﬁﬂ)vbﬁ%bxﬁrwsn -?aﬂfaeww@%[ 3.1
. 0] hex: 6- ylﬁneyﬁblanwmeam%h@tyt}raaﬁm o
L Exo-2-methoxy—ethanesuifon|c ' amd _ [3 (S—ethyl-3-mdan—2—yimethyl-3-aza—
20, bicyciof3.1.0lhex-6:yl)-phenyil-aimide;
' Exo-N-{3-[6-ethyl- 3—(2-hydroxy—:ndan~2—ylmethyl) 3—aza blcyclo[3 1 0]hex-6-yl]~5— _
_ fluoro-phenyi}-methanesulfonamide; : _
. Exo-N-(S-{B-ethyi-S -[3- (1—hydroxy—cyclohexyl) propyl]-3-aza-b|cycio[3 1 O]hex-ﬁ—yl} 5 . |
RN "fluoro-phenyi)-methanesulfonamlde ' - R
. 25 ' N Exo-1 -methyl-‘lH—:mldazole-4—suifon|c amd {3-{6—ethyl-3 (2-hydroxy-mdan—2—ylrnethyl)- '
' -aza—blcyclo[s 1 O]hex-ﬁ-y{]—phenyl}-amlde o : .
: Exo-3-(6-ethyl-3-:ndan—2-ylmethy| 3-aza-b|cyclo[3 1 D}hex-S-yI)—benzawde _
e Exo—1-methyl-1 H-imidazole-4-sulfonic . acid . [3- (6-ethy1_-3-|ndan-2 ylmethylfs—az'a- E
PR blcyc!o[3 1.0lhex-6-yl)-phenyll-amide; =~ - .
30 - Exo-3-{6-eﬁ1yl -3-[3- (1-hydroxy-cyc!ohexyl)-propyl]-3-aza-b|cyclo[3 1 0]hex-6-y|}~5-
B ﬂuoro—benzamnde, - -
. Exo-1-methyl- 1H—:m|dazole-4-sulfonlc ac:d (3—{6-eﬂ1y!-3-[3 -(1 -hydroxy-cyclohexyl)—
propyl]-3—aza bicycto[3.1.0Jhex-6-yl}- pheny]) am!de ' o A '
o Exo-3-{6-ethyl 33-(1 hydroxy-cyc!chexy!) -propyl]- 3—aza-b|cycio[3 1 O]hex—ﬁ-yl}-
35 : phenol , :
' . Exo- 2—{6-ethyl—6 (3—hydroxy-phenyl)-B-aza-blcycio[S 1 O}hex- -yimethyi] |ndan—2~ol
-and :




Exo- N- (3-{6- et hyl - 3-[ 3- ( 1- hydr oxy- cycl ohexyl 21 April 2006
)-propyi]-3-aza-bicyclo[3.1. 0] hex-6-yl}-5

f | uor o- phenyl ) - net hanesul f onam de; .

Exo- N- ( 3woGsebtdayt - 3- [ 3- (1- hydr oxy-cycl ohexyl . PCT/IB02/03668
)rpropyl ] -3-aza-bi-cycl o[ 3. 1. 0] hex-6-yi }-5- - :

f 1 uor o- phenyl) - net hanesul f onani de besyl ate; 20

Exo- 3- { 6- et hyl - 3- [ 3- ( 1- hydr oxy- cycl ohexyiz.- propyi ] - 3- aza- bi cycl 0[3 1. 0] hex-
6-yl }-5- fluoro-benzam de;

Exo- 3- {6- et hyl - 3-[ 3- (1- hydr oxy- cyci ohexyi ) - pr opyi ] - 3- aza- bi cyci 0[3 1. 0] hex-
6-yl }-5- fluoro-benzam de tosylate; Exo-l-methyl-1Himdazole-4-sulfonic

acid (3-(6-ethyl X #Pojhex- henot; '
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6- yl } phenol , C'Sé -ﬁ?—{ﬁethyi-s-m (1-hydroxymethy[-cyclopentyl)—propyl]-3-aza-b|cycio[3 1.0hex-
3-[6- ethyl dr ox ylnethyl) 3-aza- bi cycl of 3. 1. 0] hex- 6-yl ]
- 5 f| uoro -6-Bkpie “'(‘J@ anesu onaml e

Exo- N- (3-[ 6- et hyﬁm@smmmyepmww-a@mwmh%exﬁ aél;mw[l‘s 1. 0] hex- 6-

yl'] 35 phenyi anesul f onam de;
Exo- N-{ 3- | '%"Pmmﬁ't“g‘

o e e et S TS A R £ oty 1 OL ex- &
PCT/ 1 B02/ 03‘%%‘"&5@ 3-[ 6-et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl .

-3-aza-bicycl o[ 3 hex . _[3-(1-hydroxy-cyclohexyl N-3-
Exo- 3-[ 6- et hyl - 2? %? %O)&et%r]eau lgﬁlgza%mng% Etrsy' %Iaa(;ay br?ygycgfl:%[egy)prgriy] 7

hex-6-vyi] - duafbmm[dé fﬁhetXrﬁa}tl}ePheEﬁban' ‘Pﬂst hoxy- et hanesul foni ¢ aci d
{3-[6-ethyl - 3- ( 2ghyslm@imsy- aﬁa@s@wbr&mmeﬁm 53-(1 -hydroxy—cyc!ohexyl)—propyi] -3~

bi | o] 3.1.0].h
El(gyl(il-? [Gazét e1)’('°§1(®1 ; Y’ﬁd“'ggﬁmatfnet hyI) aza- bi oA géx_s 3111}-9] hex 6-

yl]1-5- fluoro- ph@rwm-](s-mthmﬁd%-m-hy@mwxf@hexyl) pr0pyl]~3-aza-blcycl0[ 't 0]
oo é ”ﬁ]hlyﬁu,g SHylefyfineabresdnsiuhien  ac |
' { [6-ethy Exg-N-{3- {6y ethﬁ-ﬁs-(12h}>cllroxy-cyc>(oh)exyl)—propyl]-3—aza—bncyclo[3 1.0Jhex-6- yl}—5-
ﬂuoro-phenyl)—methanesu!fonamlde besylate; -
20 Ex0-3- {6-ethy[-3-[3-(1—hydroxy-cyclohexyl)-propyl] S-aza-blcyclo[3 1 0]hex—6 yi}-5-
"~ fluoro-benzamide;
Exo-3-{6-ethyi -3-[3-(1- hydroxy—cyclohexyl) propyl}-S—aza-b:cycto[3 1. 0]hex-6-yl}-5-
' fluoro-benzamide tosylate; : : :
" Exo-1 -methyl -1H- imldazoie-4-sulfomc acid. (3-{6-ethyl-3-[3-(1-hydroxy-cyc]ohexyl)- .
SRR propyl]—3-aza—blcyclo[3 1 O}hex-ﬁ-yl}-phenyl)—amlde _ - S
- Exo-1-methyl-1H- im|dazole~4-sulfomc acid (3—{6-ethyl-3 [3-(1-hydroxy-cyclohexyl)—
' 'propyI]-S—aza bicyclof3. 1 O]hex-S-yl}-phenyi) ~amide citrate;
Exo~3-{6-ethyl—3-[3 (1-hydroxy-cyclohexy!)-propyl]—B aza-bicyclo{3 1 O]hex—G-yI}-
phenol : e L
30 Exa—3-{6-ethyl -3-[3-(1 -hydroxy—cyclohexyi) propyl]- 3-aza—b|cyclo[3 1 0]hex~6-y|}-
© - phenol citrate; o : :
Exo-3-[6-ethyl-3-(2- hydroxy-indan-Z—ylmethyt) 3—aza-bicyclo[3 1 0}hex-6—yl] 5-ﬂuoro-
benzamlde, S Coee Ll . :
Exo-N-{3-[6-ethyl-3-(2-hydroxy—rndan-z-yimethyl) S—aza blcyclo[3 1 O]hex~6-yl]-
35 'pheny[}-methanesulfonamlde. ' : o :
Exo-N-{3-{6-ethyl-3-(2- hydroxy-tndan-2-yimethyl)—3-aza-b|cycio[3 1 01hex-6-y|]—

o pheny!}-methanesuifonamlde mesylate;




10 3-aza-bi cycl o[ 3. 1. 0] hex- 67y1] - phenyl } - ani de: 21 April 2006

Exo- 2-[ 6- et hyl - 6- ( 3- hydr oxy- phenyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex-3-yl nmethyl]-ind
an- 2-ol ; Exo-2-net hoxy- et hanesul fonic acid _

[ 3- (6- etﬁjﬂﬂmman 2-yl net hyl - 3-aza- ; . PCT/IB02l036(8

bi cycl o[ 3. 1. 0] hex- 6-yl ) - phenyl.]-ami de; _
Exo- 3- (6- et hyl - 3-i ndan- 2- yl net hyl - 3- aza- bi- cycl o[ 3.1.0] hex 6- yI )-benzam"de;
15 Exo-1-methyl - 1Hi m dazol e-4-sul foni.c -agi d

[ 3- (6-ethyl -3-i ndan- 2-yl met hyl - 3-aza bi cydo[ 3. 1. 0] hex- 6-yl phenyl] am de
and Exo- 3- ( 6-et hyl - 3-i ndan- 2-yl net hyl - 3- aza- bi cycl o[ 3. 1. 0] hex- 6-yl

) - phenol . Preferred conpounds of forrmula | of the invention are:

Exo- N- (3-{6- et hy|Ex3»3{[é3etﬁﬂi—3twﬂym-|:ﬁdéﬁlqunﬁmw)):aL&rawblb[sami@ éyipycl o

[ 3. 1. 0] hex- g 20 phenyl) - et hanesul f onam de;.

Exo- N- (3-{ 6 8%’4?&71‘ le3_[ 3-(1- hydr oxy- cycl ohexyl ) < pr opyl | - 3- aza- bi cycl o[ 3. 1. O]h

ex- 6-yl}- phenyl Exoi{thalhgStp- hysinauytintien - imetind)- 3-aza-blCYC|0[31 Olhex-6-yi]-

Exo- N- ( 3- {Gbgﬁﬁaﬂde%n[a?é (1- hydr oxynet hyl - cycl opentyl) propyl ] -3-aza- bi cycl o]

3.1.0]. hex- h - met hanesul f onam i -

{6- et hyI 83-13- (1ﬁ&9raw&ﬁvgpxsé9fmr@ﬁlé§eylp)acﬁr B9 Fﬁhylé" @fédfmvcvﬁh%@"'f‘*ty])ﬁ@%a-

- 6,yl}- (5 fI{uem;n}q@enwb&-ewpmmpauhéonam de; -; : : Th
Exo- N- (3-{6-et hyl r -Dicyed 0[3.1.0
Ero-te (3 (0 Y sl Ao YRS BBl oAbl

Exo- 3- ( 6- et Aydro-ghdngh-methagespifrgmigdyicl ohexyl ) - propyl] 3-aza- hi cycl o[ 3. 1. 0] hex-

EXW % {56 thf : UOEQs- mdl-ﬂiﬁndazole-ﬁsulfomc al*c$d {3-[6-eth [-]3-(2 hydroxyt;lndan-%ylingthyl)-o] h'

o- et hy cl ohexyl ) - propy aza- bi cyclo ex-

6-yl}-519] uarﬂaa'g'g%i%ﬁalgg)&%@ﬁgpﬁl 08
Exo- Ng3- [ 6- et hy| £30-2-J6-¢tid6¢3yydraxgiaher®i)ypiarativy¢io]3. 3Dh12&3bflrce;tb)rlb{l®n12 0]; hex- 6-y

|]- phenyl}-neth §?‘Hft RAChSRsuls acid - [3-(6-ethyl-3-indan-2-ylmethyl-3-aza-
Exo- N-{3-]6- ewﬁﬁ@ 26'% A 0@an 2- ?C'met yf)(-éa e){za!nb|a"(1:ycy[rr<‘)e[= Syla(%Thex 6-

rox
yl]-. phenyl bic %é%gﬁﬁﬁémﬁ-@“‘%syl ate; 21 April 2006 WO 03/035622 -9.
PCT/ 1 B02/ 03668 EEm-Q{Mhme@mmwﬁiambmym tl0Jhex-6-yl)-benzamide;

ey ofs. o FRARIYEIEHB AR B 8 LBy R
(3-{6-ethyl blsyogqiﬂ { Q]h R'}ﬁ"!!bﬂ'@?\@ﬁ?l )-propyl]-3-
aza- bi cycl o[ 3. @]cdil&)(ﬁ @hW—B-}mdﬁﬁlﬁ@wléthyﬂmad@btcycloB 1 O]hex-ﬁ-yl)-phenol
S . Preferred compounds of formula | of the invention are: .
Exo-N-(S—{6-ethyl~3 [3-(1-hydroxy—cyclohexy])-propyl]—B—aza—blcycio[3 1. O]hex- -yi}-
20 - phenyl)- methanesulfonamlde ; - :
| Exo—N—(3~{6-ethyl-3 [3-(1 -hydroxy—cyclohexyl)-propyl]-3-aza-b:cyclo[3 1.0lhex-6 -yl}-
- “phenyl}methanesulfonamide ciirate o 0
Exo-N- (3-{6—ethy|~3-[3-(1-hydroxymethyi cyclopentyl) propyl] 3—aza-bxcyclo[3 1 O]hex-
. -yl}-phenyl)-methanesulfonamlde, : : :
25 : Exo—N—(S-{G—ethyl—S [3-(1- hydroxy—cyclohexyl) propyl]-3-aza-b|cyclo[3 1 O]hex-ﬁ-yl} -5- .
ﬂuoro-phenyl)—methanesulfonamlde e : : :
Exo-N-(3-{6-ethyl-3 {3-(1 hydroxy-cyctohexyl) propy!]-a-aza blcyclo[3 1 0]hex-6~y|}-5-
.~ fluoro-phenyl)-methanesulfonamide besylate; - . : :
. Exo-3-{6- ethyl—3 f3-(1- hydroxy—cyclohexyl)~propyq-3-aza-b|cyclo[3 1 O]hex- -yl}-5~
30 - fluoro-benzamide; o - .
' Exo-3-{6-ethyl-3-[3- (1—hydroxy—cyclnhexyl)—propy!]—3-aza-blcyclo{3 1 O}hex- -yI}-5— :
: ﬂuoro-benzamlde tosylate;- :
Exo-N-{3-[6-ethyl-3~(2- hydroxy-mdan-Z-y!methyl) 3-aza‘bicyclo[3 1 O]hex-G-yI]
. phenyl}—methanesu!fonamlde . - o _ . o
33 ' Exo-N-{3-[6-ethyl- 3-(2-hydroxy~|ndan-2-y|methy!)-s-aza-blcyclo[S 1 O]hex-ﬁ-yl]-
T phenyl}amethanesuIfonamlde mesy]ate S -
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- Ex0-3-[6-ethyl -3-(2- hydroxy I ndan- 2-yl met hyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl ]
- benzam de;

Exo- 3- [QN QB k(%2(2 hydr oxy- i ndan- 2- ylnethyl) 3-aza- b'Cyﬁk?ﬁﬁukBQ%hex 6-yl ]
benzam de c1tra

Exo-3-{6-ethyl -3-[3-(1- hydroxy cyclohexyl) propyl] 3-aza- blcycl 0[ 3.1.0]
hex-6-yl}- 10 phenol ; .

Exo- 3-{6-et hyl - 3-[ 3- (1 hydr oxy- cyclohexylf propyl ] -3-aza-bicycl o[-3. 1. 0] hex-
6-yl}- phenol citrate; Exo-2-[6-ethyl-6-(3-hydroxy-phenyl)- 3 aza-b

i cycl of 3. 1. 0] hex- 3- yl met hyl ] -i ndan- 2- ol

Exo- 3-{ 6- Et hyl 2. dan- 2- .
o0 3 Lo B S DO A1 ko M A G SO
{3-[ 6- et hyl bBydid]3.Pftiext-yi-phenylBarmidet etrahydro-

?i|)ohte Qil ﬁ?gz[ yl megh: Iraetr%x@éﬁarmsﬁw&\h%c’#d ?eez.l (btlgwg% %‘?”f'ﬁ?%ﬁ%k";?*??’?%%m "
~3-aza bi Cy@%?lsycﬁ‘?@‘l (HW %y'g'i"]e%%@'ﬁ??} met hanesul f onani de; 20

(-) - exo- 5+ { 3-[ 6- Etwdilg-l[&ﬁh;(l-z-(ﬁ—yigklrowfwdanZg-)’amémyl}as-Bzehchcb{m‘a@iMM‘amlen 2-yl met hyl

) - 3-aza- cl a% [3.1.0] hex-6-yl]- phenyl} met hanesul f onam de;
Exo- 3-[ 3- (2 ﬁﬁjl roxy i ndan- 2- xl met hy ropyl - 3- aza- bi ca/cl 6[3 1. O]hex 6 yl
] - benzam de Exo-3-[6-ethyl-3-(2- ydroxy-1ndan-2~ylmethyl}l3-aza—bncycio[31 hex-6-yl]-

Exo- 3-{ 3- [SDQ%EhNQQQ%%—cyCIohexyl) propyl ] - 6- propyl - 3-aza- blcyclo[3 1. 0] hex
-6-yl} 25 benzam

Ex0- N-( 3-[ 3- [ 3- (fd XA RN Py IR PRSIy Ig I BV o 1 1 hex
- 6-yl'} - 1phephdnpk met hanesu | f onam de Exo- 2- Met hoxy- et-hanesul foni ¢ aci d

{3-[3-(2-hydr OXYEB(@QJ?dJet A 8LI5Rydrg Qy@é%w pr3pyl]-3—aza~btcyclo[3 1 O]hex-ﬁ—yl}
aza- bicycl o[ 3. 1, Q] hex- yI] ph enyl)?,

Exo- N-{3- [39?921°|-ﬁ"6°rt%xy i ndan- 2-yl net hyI) 6 |sopropyl 3-aza- bi- cycl o[ 3. 1. 0] he
x-6-yl] phenyl}- mh@mmum#(mhmmhenma@-mhﬁxlymwmgﬂw}lmw aci d .

(3{3-[3-(1-hydr O | Cy%tfétﬁg-@f[! (S% R ynlmc]an@ ) ethyl] 3-aza-b|cyc!o[3 1.0]hex-6-yi}-

i sopr opyl - 3-aza- y-am d
Exo- N{ 33§ 6- benwpmids: (ci s- 1- hydroxy 3- phenyl cycl obut yI met hyI ) 3-aza
bi cycl of 3 1. 0] hex+§-eyd-3-Mpthexyétharmetifoaicesid {3aaathyl-34:-hyBrosy-3,2,3,4- tetrahydro-

e N A i T
. (+) -ex0-N-{3-[6-Ethyl-3-(2-hydroxy-1,2, 3 4-tetrahydro-naphthaien-z-ylmethyl)-a aza-
-blcyclo[31 0]hex-B-y!]-phenyl}-methanesulfonamide, . ’
20 T {-)-exo-N-{3- [6 Ethyl-3- (2-hydroxy—1 2,3 4-tetrahydro- naphthalen-Z-ylmethyE) 3-aza-
o blcyc|o[31 0]hex-6-yl]-phenyl} -methanesulfonamide; '
o Exo-3- -[3- (2-Hydroxy—mdan-2-ylmethyl)-6-propyl~3-aza blcyclo[3 1 Olhex- -yil-
" benzamide; ‘ : :
Exo-3-3-[3( 1—Hydroxy-cyclohexy!) propyl]~6-propyI-S-aza—b|cyclo[3 1 O]hex-ﬁ-yl}
25 ‘benzamide; : L
' _ Exo—N-(3—{3-[3-(1 -Cyano-cyclohexyl)—propyl] 6-ethyl-3-aza—b|cyclo[3 1 O]hex-s-yl}
o :phenyl)—methanesulfonamlde ‘ :
Exo-2- Methoxy—ethanesulfomc ac:d {3-[3- (2-hydroxy-|ndan-2 ylmethy!)—b‘ propyi-3-
_ aza—blcyc!o[3 1 (}]hex-B-yI]-phenyl}-amide ' :
30 Exo-N-{3-[3-(2—Hydroxy-|ndan-2-ylmethyl)~6—|sopropyl—3 aza- blcyclo{3 1 O]hex—ﬁ-yl]-
S phenyl} methanesulfonamlde. ' : :
" Exo-2-Methoxy-ethanesulfonic acid (3-{3-{3 (1 hydroxy cyc[ohexyl) propyl]-s-
| |sopropyl—3-aza b:cycio{S 1 thex-B-yl}-phenyI)-amsde - i
. ' Exo-N-{3-[6- Ethyl-S-(crs— ~hydroxy-3 phenyl-cyclobutylmethyl)-s-aza- '
L35 b[cycio[3 1.0}hex-6-yli}-phenyl}-methanesulfonamide; -~ - - .
o ' Exo-3-[6 Ethyf-3-(c.'s— —hydroxy-3-phenyl—cycIobutylmethyl)—S-aza—bicycio[3 1 0]hex-6-

' B yl]-benzamlde




10 Exo- Et hanesul fonic acid 21 April 2006
{3-[6-et hyl -3-(2-hydroxy-indan-2-yl net hyl) - 3-aza-

bi cycl o[ 3. 1. 0] hex-6-yl]-phenyl }-am de; and Exo- Et hanesul foni c acid
(3-{6-et Wao3a3f@2( 1- hydr oxy-cycl ohexyl ) -propyl]-3-aza = PCT/IB02/63668

bi cycl o[ 3. 1. 0] hex-6-yl }-phenyl  )-am de; and, of the above conpounds that
~are not ‘salt forns, pharmaceutically acceptable salts thereof. The term
"al kyl ", as used herein, unless otherw sesdndi cated, includes saturated
nonoval ent hydrocarbon radicals having strai ght or branched noieti es.
Exanpl es of al kyl groups include, but are not limted to, nethyl, ethyl,
propyl, isopropyl, and t-butyl. 10 The term "cycloal kyl", as used herein,
unl ess. ot herw se EmilEﬂJateedlfonicncl udes nor{s-[@.etomt(zmyma;twmﬁna;wﬁmyu g.agé-kyl

noi eti es V\he&g}}cfb[@.{ g]){ "“?T?'! B%nﬂgéﬁdas% ﬁlbove -Exampl es of ~ -cycl oal kyl

i ncl ude, but are not , cyclobutyl cyclopentyl
cycl ohexyl, and ci¥aBhEpsyfonic Thesid er (ﬁ"s:ﬂhy 3 “(ééW@r@étPYﬁleh@MﬂerQYﬂ-%saa-

ot herw se i nﬂty&@t&dﬂ]hé@&lpd@y@mméganl ¢ 15 radical derl ved from an

aromati c hydrocarpon renopval o e suc en ht hyl ,
i ndenyl , é;nd fl uoarné:lh?{)%e K ?°&%Pr°9“£q§a&sa¥ ‘33; Eé‘?@?ﬂp ‘%P'écat{%a%??@ﬁ&?l c
groups cont asalts thgreohe or - m)re heteroatons (0, 'S, or N). _preferabl y from

one to four hetergat féﬂﬁ “alRyiTst tiself Helen, an@ﬁ@ oth%Rrﬁéealancﬁ'tgd Oﬂ@pcgarsi ésgﬁgrgtfs

het er oat ons wherein at 1east one ring 0 g [ -

- "heteroaryl nMeoYRIANt h?‘ﬂ’@@@‘%?&ﬁﬁ?l“ﬂ'i‘%ﬁ[?@“bﬂ fﬁl"‘é‘eﬂ W‘P? ofixaraplespialkyl

i ncl ude ri ngyreystnehe, hﬁltmmbtlmtltedito\l\lnbthylpéﬂejl oropyprseprom aﬁ”@bﬂitﬂdes Exagpl els
of hetergaryl gr S Q | d I_m-di ny
pyrazoy vri apoq oy ot el T s Bl SHERY binelhy RaRy Y. nBifep R
furyl, . th| érﬁwat'°|8§8&%t9%rtxn"c kmlu lazlefve,slwhec%zu;vfys as.dgmew. ahovk. y|Exappies cdfyl

i ndol yI hpcizaig mamed, Yt arb @BZIRlieS &mz‘.)"clopﬁipﬂn?cloﬁmyl; cycnjgéﬁtfil Hiohexyl, anTl
|ndoI|2|nyI E§B§|a2|nyl triaziyl, 25 isolndolyl, puriny oxadi-azol yl
thladlazolyly Zanyl, benzofurazanyl, benzothi ophenyl, - benzotriazolyl,

benzot hi azol yl ,. Hé\ﬁztemmlylas wpei riered, |un82$s thanwmxaﬂlcaigd,,mcrlamhtalnyorgduoyl

di hydr oggi nQéd{d:al dérivkd ﬁ%@n%&hélfé'tﬁﬁbmca%dﬁ%ﬁ%é\%ﬂw eyl l’Krhmgen such as tineny
furopyridinyl, pyrolopyrimdin

‘tetrahydroiso nol ofuryl
azai ndol yl . ﬁ'iu"f' d?‘%ﬂ\’h ?r80¥5's "as derived fromthe conpounds Iisted,
above, may. be C éﬂ@talohw a8@sat hélein} tefish eal avdveatie groLps dontaPp@Sord er niops

i nst ance, 2 e R fbﬂoﬁpe@é%n@q fhf Hi’f’eﬂo%ur%(ét% ﬁl:tor?:s yla (:%l ccgfﬁ%npass

pyrrol - y,I C—attac ter roups a
al |, possi blcentpiang 8?%1”3*“0"36{13@9509&1‘“%‘@??&9’&%33 ong gpgral elgqulans b@ﬂ‘@m #imed by

for ni ng 262l tiseiskbdnft’ aYp. aqhdiketcRary] lg@&p@mgth@uﬁvelaf&s@amt 2 inBIEd AR WPl
for mula I. gﬁ@s%leﬁ%wﬂf thc?rrrH’&‘e‘ %'n?o‘f‘éuésy )%’::(l:n(la es o} ﬁeteroaryl groups are pyridinyl, .
o pyridazinyl, _im;dazo!yl, pyrimidinyl, py_razolyl trlazolyl pyraz:_nyl _qumotyl, isoquinolyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazoiyl, iéofhiézolyl._ pyrrolyl, .indolyl,‘_' |
L Vbehzimid,azo!_yl, ,ben_zofuranyl,- cinnolinyl, ind_azolyi, indoliiinyt,_ _phthé’lazi'nyl, triazinyl,
o 25_7 isoindolyl, - purinyl, oxadiazolyl thiédiazolyl" furézonyl, ‘benzofurozényl oenzothiophohy'l
- benzotnazo!yl benzothlazolyl benzoxazolyl quinazolin'yl qumoxahnyl, naphthyndlnyl
dlhydroqumolyl tetrahydroqumolyl d:hydro:soquinc)lyl, tetrahydrolsoqumolyl benzofuryl _
. -furopyrldlnyl pyrolopyrimldlnyl and azaindolyl. o ‘ . :
The foregomg groups as derived from the compounds hsted above may be C-attached
_ 30 ' or N-attached where such is possible. For mstance a group denved from pyrrole may be
pyrrol 1-yl (N-attached) or pyrro[- -yl (C-attached} The- terms refernng to the groups also
encompass all possible tautomiers. T _ _
Salts of compounds of formu!a i can be obtalned by formlng salts w1th any amdac or
" basic group present on a compound of formula . Exampies of pharmaceutlcally acceptab!e '
© 35 salts of the compounds of formula | are the salts of hydrochiorlc acid, p-toluenesulfonlc acid,
_ furnanc ac#d c:tnc acid, succlnlc ac&d sahcyhc acid, oxahc aCId hydrobromlc acid, phosphoric™ -
acid, methanesulfonsc ac:d tartaric acid, maielc acnd di-p—toluoyl tartaric acld acet:c acid,




35 salts of the conpounds of fornmula | are the salts of hydPddibeeq acid,
p-tol uenesul fonic acid, fumaric acid, citric acid, succinic acid, salicylic
acid, oxalic acid, hydrobrom c acid, phosphoric acid, methanesulfonic
~acid, taygbaksiss gld mal ei ¢ aci d, d| p-toluoyl tartaric ggidsoac&lsi C acid,
21 April 2006 WO 03/035622 PCT/ 1802/ 03668 sul furic acid, hydroiodic acid,
mandel i ¢ .aci d, sodium potassium magnesium cal cium and lithium The
conmpounds of f or mul a | may have optical. cepters and therefore may occur in
different enantiomeric and ot her stereoisoneric configurations. The
invention includes all enantioners, diastereoners, and other stereoisoners
of such conpounds of fornmula I, as well as racem c and other m xtures

t her eof . Th%u:é#é‘ta&ﬁt i‘lﬁrd&ﬁ fchads n%‘ﬁééilﬁ'alaﬁd OBLRVpdRstie magRERin e8lcium, and -
. Description Sectron *an Exanpl es produce primarily conmpounds of
fornmul a |  h#uRg t he relative stereochem stry illustrated by conpounds of
f or mJI_a 11 bel owThd edmpaunds oflformwirer siap hRlsl optic), ceXiersaardl therafoee @msy dedur imed
above. nds of d! p i-gal C lg
B el RS Placb BTN A diner ilelISnircPORABARI, 08 inkndecpRLAR A, |
are €xo 8 astaticoerss é‘aﬁ@fb@mﬁ%eaﬂdcpﬂt‘%é@ﬁ@?@@ﬁﬁpﬂls‘&ﬁr"ﬁﬁ'ﬁ°®ﬁs ohierpya dps

cycl Opr0pan%elpa(iFa@émlg'aﬁ‘tﬁotﬁér'ﬁgxt&}éﬂh@@of| n ot her words, the phenyl (having a

and X attached 5 th of, h face
of the [3.1.0]- beE?/EY S?ﬁ%s%dn?%ﬁ ﬁ#%lgedﬁe#%?éﬁr‘nu %aﬁ%m??er ein Q
i s hal-ogen, Exdoles ﬁI(oﬂI]oe@mﬁnlyyd:o)'npoulNHZQf f-ONHQI@l r@ting |they Fefative [leaciEmistry
~al kyl) (C1-. H(C1-C4 al kyl), -C(=OQ) N(Cl-C4 :

al kyl).(C1- uga@%tom%'s@%%ur g‘(rb %S( =Q)2Rt1 are preferred. The subject
i nvention al so includes |sotop|callyllabeled conpounds, which are- 20
identical to those recited in fornula , Eut‘for the fact that one or nore
atons are replaced by an atom havi ng an atom.c mMass or .nass .nunber
different fromthe atom c nass or. ngg unmber usual ly found in nature.
- Exanpl es of isotopes that can beXrmr »ed into conpounds of the
invention include isotopes of hydroges—garbon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chl'orine Reu,ch as 3H, 11C, 14C, 18F,
1231 and 125L 25 Conpounds of the presentxfnventi on and pharmaceutically
acceptable salts of said 21 April 20 03/,035622 PCT/ 1802/ 03668 - -12 15

The subject |nvent|on al so prOV|des 'oun‘s f the formul a
N
R% ._ ((|3H2)n | |
- RY R

' wherein R™ , @, X, and n are as defined above. Compounds of formula Il, and their
: pharmaceut:ca!ty acceptabie salts, are preferred embodlments of the lnventlon Compounds

-~ of formuia ‘Il are exo dlastereomers reiattve to the quartemary carbon on the fused -
. cyclopropane~pyrrohdme rlng system In other words, the phenyi (havmg Q and X attached
156 thereto) of compounds of formula Ilis on the exo face of the [3.1.0}- blcyclopyrrolrdlne mmety
B Compounds of formula I whereln Q IS halogen, -OH -0(01 -Cy aiky[), ~NH,, “NH(C4- |
o C, alkyl), -N(C1-C4 a!kyl)(C,-C4 alkyl), -C(= O)NHZ, -C(—O)NH(C1 Cy alkyl) -C( O)N(C1-C4 '
. alkyl)(C1-Cq atkyl), -NHS(=O)zH, or -NHS(=O)R" are preferred. : '
_ - The subject lnventlon also includes - |sotop:cally-labeied compounds, which are
- 20 : Identloal to those recited i in formula 1, but for the fact that one or more atoms are replaced by
. ‘an atom having 'an atomlc mass or mass number dlfferent from the atomlc mass or mass
number usuaf!y found in nature Examples of lsotopes that can be mcorporated into .
compounds of the mventn:m mclude |sotopes of hydrogen carbon mtrogen, oxygen,
~~ phosphorous, ﬂuonne iodine, and chiorine, such as °H, "C “g, BF, 12 ang ),
25 ' Compounds of the present mventlon and pharmaceut:ca!ly acceptable salts of said




conpounds that contain the aforenentioned isotopes and/or O?F\épr'f%Q?Popes of
other atonms. are within the scope of this invention. :lsotopically-Iabeled
conmpounds of the present invention, for exanple those into which

r adi oact R85 %Fpes such as 3H and 14C are i ncor porat edPCHI@_Z@Q@ﬁuI in
drug and/or substrate tissue distribution assays. Tritiated, i.e., 3H, 5
and carbon-14, i.e., 14C, isotopes are particularly preferred for their -
ease of preparation and detectability. -11@-and 18F isotopes are
particularly useful in PET. (positron em ssion tonography), and 1251

i sotopes are particularly useful in SPECT (single photon em ssion

conmput eri zed tonmography), all useful in brain imaging. Further,

subst i t ut i on conpdInA that g{pntam Hist dpremsentiondrd negophsLangior athver isotepes @Hﬂteaetoa‘fsf ord
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stablllty, for le. increased in vivo half-life or redug
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substi t ut ed isgtopesawch ae dewerivim, &®, Hzargaftmm;-tararmﬂmuht @ipdntages rdsyltihgisad aryl
or heterqar yfieeen nee%éﬂeu@eebmffalféryeﬁaaeeg%esg@dl % fo ﬁemfe' b éﬂgc%@r a{g om

one to:six Rl2 25 ouIP erein 12 groups are sel ect
hal ogen, - ”Tﬁ%% %Qe”"ecg‘a poe gerrehingame cifoymstanoes. 'SWP"R'M%F‘BQ) R
14, -C(= ﬁ) er:]bdhﬂﬁﬂmjs ef00(rmdd R ol Big iméi(treﬂ)céRgé&rallyCE(eQ)raSé}ed vheaeyiny Bt mad R2
care, witht c
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hetero at orrsa"é‘@b@c'ﬁ‘eﬂmfﬁ“bfﬂ’e'ed fesgem@(a@""s@!ﬁﬁcﬂwl pled (Resnti n sai d

cycl oal kil or het Bicoaprkamlekidn anptoreuRs bompandsaif b i@Akla 20 or two doubl e
bonds; and wherein said cycl oal’kyl or hetefocycloal kyl is-optionally fused
to a 30 each R13, R14, and R15 is |ndep ntfy sel ected fromH and CI-C4

al kyl, wherein each ClC4aIkyI s o |y substituted with fromone to -
three substituents selected from hal OH -SH -NH2, -NH(C1-C4 -

al kyl), -N(Cl1-C4 al kyl) (C1l-C4 al kyl), --0(<RfC4 yl), - S(ClC4a‘IkyI),
-CN, -N®2, C(=0)(Cl-C4 alkyl),. C(=0 OH -C(=0) -C4 al kyl), -

NHC( =O) ( C1- Gherdika! éndﬂm@)vh{h'%ead&%ohgw@%gar%tt&hgd’ lobdredelPt @inky bz.,-c.,,and

cycloalkyl or Cs-C; heterocycloalkyl comprising from one to three hetero atoms selected from_
. - 0,8, -C(=0), and N; and wherein said cycloalkyl or heterocycloatkyl optronally contains one -
_ 20 or two double bonds and wherein sald cycloalkyl or heterocycloalkyl is optronally fused to a
S CB-CH aryl or Cs-C“ heteroaryl group, 7 ' '
wherein sard CsCy cycloalkyl ar Cs~07 heterocycloalkyf formed by R1 and R2 can
each eptsonally be substituted by from one to three R12 groups and said optlonaily fused aryl
‘ ~or heteroaryl can each optronally mdependently be ‘substituted” with from one to six R'™
. 25 " " groups, wherein the R™ groups are selected from 'R™ halogen, -OR™, -NO,. -CN; -C3-Cs
" cycloalkyl, -NR™R™, -NR™C(=O)RY, -C(=O)NRVR™, :0C(=0)R", -C(=0)OR™, -C("O)R“"
: -NR“C(-O)OR” -NR™C(=0)NR"“RS, N R"“S(~0)2R“‘ and -S(-O)ZR“ |
each R™, R™, and R" is independently selected ‘from H and C,—C.,, alkyl, wherein
o each C1—C4 aikyl is optronaliy suhstltuted with from one to three substituents selected from - '
30 Jhaiogen -OH, -SH, NHZ, NH(C+C4 alkyl), -N(c,-c4 alkyl(C1-Cy alkyl), -O(C1-C, alkyl), - .
o _' S(C-C, - alkyl), -CN, -NOZ,‘ -C(—O)(C,-C.; a!kyl) —C(—O)OH -C(—O)O(C1-C4 alkyl)
" NHC(—O)(C1—C4 alkyf) -C(—O)NHz,and -C(—O)N(C,-C., alkyl)(C,-C.; alkyf) and
emiiw . R®i§—~0- of -NH-,

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




Rt8 is -0- or-NH Conmpounds of fornula XXI are useful in preﬁé#ﬂsz@%hpounds
of formula I. 21 April 2006 WD 03/035622 PCT/1B02/ 03668 The subj ect

i nvention al so provides compounds of the fornmula x (1V) wherein Xis H,

hal ogen; wab#/035€, - Cl-C4 al kyl substituted. with. from ReI/BE26IsEe
hal-ogen atons, or -Q(Cl-C4 al kyl), wherein the C1-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), =8H2, -NH(CLl-C4 alkyl),. -N(Cl-C4.
al kyl) (CL-C4 alkyl), -C(=ONH2, -C(=O)NH(C1l-C4 alkyl), -C(=O) N(Cl1-C4

al kyl)(C1-C4 al kyl), -NHS(=0)2H, or -NHS(=0)2R11 Corrpounds of fornmula IV
are useful in the preparation of conpounds of fornmula I. 10 The corrpounds
of the inventi onTaf sdopichMbention alﬁﬁod&@%bﬂrpdﬁﬁﬁ@d&&bhﬂa possess

phar macol ogi cal activity in aninals, e;peC|aIIy manmal s, |nclud|ng humans.
The subject invention thus al so prOV|dvs a met hod for treatlng ina manmal ,
including a human, in need thereof order or condition nmediated by an
opioid receptor or receptors whichyrs ) npri-ses administering to said
mammal an amount of a .conpound accordi mg.A5Ho formula | effective in

inhibiting an opioid receptor or recepj The subject invention also .
provides a nethod for treating in a nanna“ including a human, in-need
t hereof a disorder or condition nedia Dy ansopioid'receptor-or receptors
whi ch et hod conpri ses adnlnlsterlng .aid mammal an amount of a conpound

‘according to claim1l effective in treatlng sai d di sorder or- condltlon 20
The subject invention also provides a Met hod for treati ng-.in a mamal ,

i ncl t’d'blng gwh&}ém&s H,halRg&d ohelt’czepfc1ét:4carr§0§|dﬁrtuea VAt bt toRree abiegerf I om
irritabl e -bowe o constl i r
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psori asi 5;. ediz®orapnaioe thras batgebiatoas: and eat.i ng di sorder;. i ncl udi ng anorexi a,
bul i mia, " and obgsjt %oggﬁp@ﬁsb@ﬂcgww mmzedm@;cgexkyermgcpoﬁam}m ORC,

v S, ol i N e S s o SHFBSEEEY O"

opi ate over das®zOpRSexual dysfunction,, including erectile dysf unctl on -and

i npot ence;; str Oks%mgaﬁggoﬁ&%@v ald de%ﬁmrre &%‘é@éréhoh ol wnabeuﬁdelorelrmmenage

~ Parkinson's diseas | sease %e rel a%%, CO%EF'[I ve decline;
~and Attdftion Deflieicomagikids jof fer B¥antion of fesmuts: bare usgi BecaseHBRY ROFE ses
adm ni st er i RRarfnBcdicyicel dvaIYEH amlgmmbrlmamaalsanamwané formula I

ef f eCtI Ve in i nhLI'Pé gu'b?e%t lnvenptpn tﬁus algoep(f'g}?c}eg r%thooeﬁp’tpéa(ﬂESMamammal including

a human, in need thereof a drsorder or condition. mediated by an opioid receptor or receptors =
which method comprrses admlnsstermg to said mammal an amount ofa compound accordnng "
15 - - to-formula.i effectwe in inhibiting an opioid receptor or receplors. .
o - The sub;ect invention also provrdes a method for. treatmg ina mammal including a'
. human in‘need thereof a disorder or condition mediated by an opioid receptor or receptors
- which method comprrses administering fo said mammal an amount of ar__compoun,d accor,otng
| to claim 1 effective in treating said disorder-or condition. ‘ : _
S 20 . - The subject invention also. provides a method for treatmg ina mammal :ncludmg a
: human in need. thereof .a .disorder or condition selected from irritable bowei syndrome
constipation; nausea; vomiting; pruritic dermatoses, lncludmg a_ller_g_rc derrnatitts and contact
- dermatitis; peoriasis; eczema; an insect bite; an eating disorder, including .an'q_rexia, b_uiimia,
.. and obesity; depression, smoking éddidion drug . addiction, including alcohol addiction,
25 amphetemme ‘addiction, cocaine addiction and addrctlon to an oplate, for. example morphine;
' opium, or heroine; an oplate overdose a sexuaI dysfunction, lncludlng erectile dysfunctlon'
and |mpotence stroke; . head trauma; traumat|c brain injury; spmai damage " Parkinson's
dlsease. Alzhe:mer's disease age-related cogmtive decline;. and Aftention. Def cit and
, Hyperactrwty Drsorder which method comgprises admlnrstenng to. sald mammal an amournt of
730 a compound of formula I effective in inhibiting an op:ord receptor or receptors




21 April 2006 WO 03/035622 PCT/| B02103668 - 14 The subject i RJéwfiliP6al so
provides a nmethod for treating in a manmal, including a human, in need
thereof @gisaRkdsr or condition sel ected fromirritabl bOﬂ@fuﬁﬁm ®e; -
constipation; nausea; vomting, pruritic dermatoses, |nclud|ng allergic
dermatitis and contact dernmatitis; psoriasis; eczemm;, an insect bite; an
eating -disorder, including anorexia, buligja; and obesity; depreSS|on
snoki ng addi ction; drug addiction, |nclud|ng al cohol addi cti on,

. anphet am ne addi cti on, cocaine addi ction and addiction to an opiate, for
exanpl e nor phi ne, opiun1 or heroine; an opiate overdose; a sexual

dysfunction, in Ci % F%ﬁ c? ruﬁv%ht}oiqealsdgér&}ilcf&t | 8chociif3gtr%§ rineQ ?l%mr%h " l%i'fdmg@ad

traume; traumati I'sease;
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manmmal an anount of a conpoun for.nul a in trea

di sor der - or d&BAfisi P?ﬁ‘i'as'ﬁc%?’a? tic) '?%ﬂﬁ AR Fatﬁ'g 6&8‘?” f"cluﬂ'gg Sp%rgﬁﬁ‘trbq'"m'a
i nventi on, édaieb@esitg; peporssibad smokind) addiationy diugabkdditionp deéladingn alcdp raddictieg, a

conpound of r}éﬁh%{d @du&i’&n %@ﬁ@d’cﬁ&ﬁﬁﬁ% é&c@lﬁbym %g%i& Pt leRarfite hoFdﬁfﬁBeOf

and a pharna acce e carrier I nvention
provides a g, rﬁd@[ﬂ'ﬁet:zﬂ" Qi’dﬁﬁ)@%ﬁf@qssna Ferual ?@&PF‘H’Q neuding prerife dysf ‘I"Y'?E‘F'udl ng,
-a human, i renaegfpoten6s; osoke; ﬂléaaOtfaiﬁfa, Q’éuﬁeﬁwbl’éinoiﬁjum?dp:ﬁél&!hn’fﬂge.aﬂammschrsj

r ecept or OrCBSr eg% %ﬁflgm\l\lp%ftpsgggﬁnp()s' fﬁhﬂ?ﬁ? Ve Sdgémgnal?m Fltl()ﬂf D?f&ogﬂaound

accordi ng t “an 'oploid rece
receptors diypecipity Dissodent itich mglhomm%ﬂﬁ@l@mﬂﬂgéq said Wﬂé%fb?fé?}{m of-

i nventi-on aa|éo§1 ﬁr%’bfq&ﬁ":uﬁa maétﬂ@m%mgaéammutdoﬁmnor treating in a

manmal , inc hunman, 1 n, need thereof a disorder-or condition.
medi at ed by an %?ﬁofﬁ'@i? tPe@BRtDE %Pe?teéfaptf‘%rEreﬁmtcwvéﬂﬁ'%‘@sﬁhﬂeoﬁs CORYFES & an

t of | t;
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di sorder o y acceptable carrier.
subj ect i nacmepiable altﬁmrwfmmddqmaanqmabmﬂgemeipmle caongosi tion for treat| ng

ina mmal, ingl et g{)bf VQMBF%ISO n:gomda pﬁmﬁc?e%caﬁo&ﬁlﬁﬂﬁtgu‘? '?chIreafﬁ%niﬂ'at ' on

..sel ect ed from irri consti pation; nausea, vomti ng
prurltic densramalsissiudipge tumangmmepé thereof acrlisorder pk ?%\d&ﬂun\?@ﬁ{ea&w Wil i ti s:

psort. | asis; rg@%mr reo@ﬁtoré ﬂﬁ&?&onﬁbo@ﬁm colﬁ;ﬁhseﬁbrh Bﬁoﬁﬂ 2p& @6mpoundizacdrding tog
anorexi a, Jbu ssion. smokin C
addi cti on, iﬁn}uﬂﬂﬁ‘g‘vﬁl '8 o'H’B?i{'ﬂ%a? F recﬁ% & 5‘?9?‘?}8'% %gid tr}hgﬁnacegtfcg@

cocai neaddlaoteptabieeambraddl ction to an- op| ate, for .exanpl-e norphine, opium

or heroi-ne; ,an gpi aafb;%c%%:%eﬁ %13933 %édéﬂﬁéa! Snposiiti? l‘dﬂ%aﬁhgﬁﬁ ct | I e

’ dysf unet Or:naarr?n(;Ial lnclgélr?grg] gehumaﬁ |¥1 %eed thereof a dﬁs%ydr;?or concrit%gnn%%clhgted %y an OpIOI%J
receptor or receptors which composnion comprises an amount of a compound according to
formula | effective in treating-said disorder or cond:tlon and a phannaceu.hcally acceptable_

' camier, ' . ‘

The subject invention also ‘provides. a phannaceuhca| composmon for treating in a

marnmal, includrng a human, in need-thereof a disorder or oondituon selected from lmtab!e

~ bowel syndrome; . constipation; nausea. vomiting; pruritxo dermatoses, including aliergic

dermahtns ‘and contact dermatitis; psoriasis; -eéczema;. an: insect bite; an- eafing disorder,.
including ‘anorexia, bulimia, and- obesvty' depression; smok:ng addiction; drug addichon,_

- ingliiding alcohol “addiction, amphetamlne addiction; cocaine: addletlan ‘and addietion to an

- .7 opiate, for examp!e morphirie, opitith, or heroine; an epiate overdose; a sexual dysfunctlon.

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

' compound of formula |- effective” n mhlbltmg an opioid receptor or. reeeptors ‘and a

,.lphannaceuﬂcal[y -acceptable camer e




spi nal danmge; Parkinson's disease; Al zheiner's disease, agélAerstog
cognitive decline; and Attention Deficit and Hyperactivity Di sorder, which
conposition conprises an anmount of a conpound of formula I .. effective in
inhibiting: an opiold receptor or . regcgeptors. and a
pharrnaceutical |l y-acceptabl e Laner.: 21 April 2006 14a The subj ect

i nvention al so provides a pharmaceutical conposition for treating in a

mamel, “i'ncl udi nghe shsjédinvention AL Eroliles 8 PhadnadbicsIdBmpositichOoeirkdtAg in a-

selected frogmirritable wel . syndronme; constipatiqn; -nausea. vomting;.
orurit e el sk teRRing o AR Al hRES o @Rt B ondlion SHRSE o e ¥ 5.
psori.asi's; leawedmmdrame] constipation; eausen; samiting. piustisr dermatd@ds, Apcliding @lBgiv\O
03/ 035622 - 4B atPEARAS b AL UORG(BNGLEH 2oy BUELTIR; AP R,
depression, snoking addiction; drug addiction, 1ncluding alcohol -

addi ction, anphetam ne addiction, cocaine addiction and addiction to an
opi ate, for exanple norphine, opium or heroine; an opiate overdose; a
sexual dysfunction, including erectile dysfunction. and inpotence; stroke;
head trauma; traumatic brain injury; spinal damage; Parkinson' s disease;
Al zhei nmer' s di sease, age-related cognitive decline; and Attention Deficit
and Hyperactivity Disorder; which conposition conprises an anount of a.
~conmpound of fornmula | effective in treating said disorder or condition and
a pharmaceutically acceptable carrier. The terns "treatnment”, "treating",
and the like, refers to reversing, alleviating, . or 10 inhibiting the
progress of the disorder or condition to which such termapplies, or one or
nore ‘synptons of such disorder or condition. As used herein, these terns
al so enconpass, depending on the condition of the patient, preventing the
onset of a disorder or condition, or of synptons associated wth a

di sorder or condition, including reducing the severity of a disorder or
condition or- synptons associated therewith prior to affliction with said

di sorder or condition. 15 Thus, "treatnent”, as used herein, can refer to
adm nistration of a conpound of the invention to a subject that is not at
the time of adm nistration afflicted with the disorder or condition.
"Treating" thus al so enconpasses preventing the recurrence of a disorder or
condition or of synptons associated therewith. "Mammal ", as used herein,
and unl ess ot herw se indicated, nmeans any nmanmal. The 20 term "nmanmal "
“includes, for exanple and without |imtation, dogs, cats, and humans.




Ref erences herein to disorders and conditions "nmedi ated by &1 AR 80QP
receptor or receptors” indicate disorders or conditions that are caused at
| east in part by bi ndi ng of the endogenous |igands to an opioid receptor,
for exa enous |igand binding to a mu, kappa, ang £ opioid
receptor (E&ﬁﬁﬂ%%s .of disorders and condltlons that are ne |a?g (ty 25 an
opioid receptor or receptors include, but are not limted to, irritable-
bowel syndrone, eating disorders, sexualspysfunctlon depr essi on, SHDking
and drug addictions, as well as the ot her specific disorders and
conditions recited above. Detailed Description of the Invention Cbnpounds
of the-fornmula 1, above, and their pharnaceutlcally acceptable salts, can

30 .be prepared according.to the react|j 4 VI_I I
as di scussed""qﬂﬂge@lmex@r ﬁ’@ 'U\Psgnc{ ﬁ?ﬁ reés 0% S"%(m; %?dﬁ%n drhg eﬁH %" ar eas
defi.ned abovecludingraimhelsasidictora ah@mﬁ@mlge agqilﬁi@p cqosioR AdHisfinaang ?ﬂ‘ﬂ' o7 ©a80 on of
the product Solp f&%&?fﬁ'ﬂe 'rrﬁ:%ﬂiebtypu.ﬁﬁ %?@@rrogrepérpwﬁé ro@@rdoé@”' b GRxul deﬁﬂ@m to a

I na

chem st of o used 'herein, eSSI acgtion inert
sol vent " ref'@ﬁ‘l@"tgoerﬁct@eoﬁvgﬁ‘t’“"ﬁy%‘f'é’i‘?P?tﬁ“CGBS"%ﬁr E‘Ff‘dt ﬂﬁ‘BW?ﬁq‘t ralﬁ“o'"‘Hdt :

i nt eract sW tdpinal diinidgePanisen’s dissgsef Slagendrs diseasd, ageraimu etyeiivefieclips; eddict s

I n a nmanner 21
npr 172006, ViSO GTEEESREHI RS scnie: Yl ool cBRBHEERIRIICL o

N- benzy| mal eiomekend;ah fasngz haective: in rephng sald Gisexler anepnAon aiha Phaspaceutically

t enperat ure Jegeddildardehe reflux tenperature, preferably-at about the refI ux

tenperature, prodyces th d%% reg npou ofkfor | % gvé/r)s %&P
(Y., 1. MO B tBgsn dre=lpasnty re%“%x&ﬂ & g, ke Joleiy © 6TOThE %ﬁ@r
synt het i10 s dnitdtingdts: progresm\of the disetdeser oyditon dy ofhlcl@ietsthte[m @P’*@S@ ohenst Qfd'ﬂofe

sensitive org %@S@ﬁk'df%ua{ QREero RNt It\E"i‘;sé@'heﬁéhh' %séqgrﬁﬁr élQ:d encBhipsssmay be
achi eved by ans, of conventional rotectln

described | rfepending,on the copdiion obfhgPa F\P&?V@"B%g? L{(ﬂ? Bgﬁf’@erd’{ étlop‘yor %ohn
Wley & Sonssympidfid asspisted withd dis6Bi@en eorgiitidn, ickGing ubdurihg $he serasitedfta dierder oups

in O ganl ¢ Q?%Eﬂdﬁlplrn Ye sw]trgtoﬂrs\éééoglﬁteé‘trémh pljio?%-afﬂrctron with said disorder or condition.
' 15 Thus “treatment”, as used herein, can refer to administration of a compotnd of the invention to
a subject: that is not at the tlme of administration afﬂrcted with the disorder or condition.

" “Treating” thus also encompasses preventmg the recurrence of a disorder or condition or of .

symptoms associated therewith. _
~ *Mammal’, as used herein, and urless otherwise indicated, means any mammal. The
20 term “mammal’ includes, for example and without iimitatidn, dogs, cats, and humahs.
References. herein to disorders and conditions “mediated by an opioid receptor or:
| receptors” lndrcate dasorders or conditions that are caused at least in part by binding of the
endogenous ligands to an opioid receptor for example endogenous ligand binding to a mu,
kappa, and/or delta opioid receptor. Examples of disorders and conditions that are mediated by :
25 | an opioid-receptor or receptors i_nc|ude, but are not limited to, irritable bowet syndrome, eating -
o disorders, sexual dysfunction, depression, smoking and drug addictions, as well as the other
K ‘epeciﬁc disorders and conditions recited above. ' - '
‘ Detailed Descrrptlon of the Invention ‘
Compounds of the formula’l, above, and the:r pharmaceutlcaliy acceptable salts can .

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




"Schenme | illustrates a nethod for the preparation of conpourd<\miZe%y t he
basi c structure of formulat, where X=H F, d, Br, Q=F, d, Br, NO,
OCH3, = ethyl, R5, R8 = hydrogen, R6, R, R9, RI0 = CO and R, R2 and
R4 are. dé¥9r°?’ﬁ 192%15 above. 10 Referring to Schene |, a kePEWaBeX0366s nul a -
(11) can be treated wi th hydrazine in an. alcoholic solvent such as
nmet hanol ,” at tenperatures rangi ng.fromroomtenperature to about- the
refl ux terrperature pref erably at. about . the-refl ux tenperature to produce
t he desired hydrazone of fornula (I II) ‘Oxi dation of a hydrazone of
formula (I11) with a suitable oxidant Such as M02, in solvents such as
di oxane or tetrahydrofuran. at room t enperature produces 15 an internedi ate
g 13 az ggl ug i on (naburigRhy bEEY fou&}m@syamt;c Qlquédtesit hﬁfr Bé ﬁ&ésﬁr@w& Beskagibhy! ,
e, re descr as -
above. " schedBaraTore o AL BroupS et e Beelte ealBRar el Be
conpounds haghiaged: bie msass. of ccsrlvenjet!efrreof@tftmg @roupb.asuth agitfumse cwsenblad iFT. B Q =

NHSQ2RLL, . Forefile, F%\Jectm\&#gups%rga% CHarhi MEIW.I&O@%H‘Q {bﬁhﬂéﬁﬁi‘Zw 17,
PCT/IBOZ/03665 Referring to treal ment of "a conpound
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Schemes I1-V1 below ii!ustrate methods for the preparatlon of. compounds havrng the basic
structure of formula I, where X'=H, F, Br, Q = NHSO:R", F, Br, CN, CONH, OCHj, OH,R= "
ethyl R® RS, RB R’ R Rm = hydrogen and R', R? and R4 are described as above.




_ .AI'.t'er natively, conpounds of formula (VII1) can also be pr epgﬂé\?r"a%qp@r di ng
to the chem stry described in Schene Ill. Referring to Schene |11 bel ow,
-conpounds of.formula (X) can be prepared by treatnment of a conpound of
formula (| a reduci ng agent, such as sodium boro SRsedsn the
pr esence&gt&@gdr(%% trifluoride diethyl etherate. This rea???’gir;\ :/’og carried
out 20 in solvents such as ethyl ether or tetrahydrofuran, at tenperatures
rangi ng-fromroomtenperature, to about. the reflux tenperature, preferably
at about the reflux tenperature. RflSOZCI?, pyridine Treatnent of a
conmpound of fornula (X) wth. benzophenone.imne, a suitable catalyst such
as pal l adium (11) acet ate and BI NAP, and a base, such as sodium - '
‘tert-butoxide, in toluene, at 21 April 2006 .03/035022: -

t enper at ur es .r anGFRGNg Poﬁﬁhﬁﬁﬁﬂatteémt%t@ﬁ@p?%\gé’gg’ S‘?ﬁé"fﬁgg" Qe%ps tature,
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tetrakistri dr um ) g\m ts such as mschas
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. the rehpux s&dﬁmﬁ)sdira’ﬁ)tdt‘&,, urpthefaeeatab Wi BdroratnﬂmmctBB@thybetmieleeis spt\rents such as
correspondi gﬁ?’]?jal[ﬂie; IHS/ gtrgn aloR a;‘tergéégu)es r%ﬂr% Btdn® Pooftf te%p@r'at&é lie a@éut frr mul a

(XI'l) with pero resence of a,; suitab - kal i
net al base, rafluc Hemperawei @mf@abib@haabeut ihe X dpmReratiten p&% dugpsrdb, eP'B ni de
15 or di net lay,h hd SptbiHaia (Ril).t enperat ures ranging from 0C t o about room
tenperature, pr ef erably -at about rogmtenperature, pr oduces the

corresponding am de of formula (Xii)= e III 21 Aprll 2006 WO .
03/ 035622 X - X : o X _
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y Alternatlvely, compounds of formu|a (VI!I} can also be prepared accordmg to the chem:stry _
descnbed in Scheme 1Il. Referr:ng to Scheme III below, compounds of formula (X) can be
prepared by treatment of a compound of formula {IX) with a reductng agent such as sodrum.
-borohydnde in the presence of boron trifiucride d:ethyl etherate. This reaction is carried out
20 in solvents such as ethyt ether- or. tetrahydrofuran at_ temperatures ranging- from room
‘temperature to about the reﬂux temperature ‘preferably at about the reﬂux temperature.
Treatment of a compound of formuia {X) with. benzophenone imine, a surtable cata!yst such
as palladlum (H) acelate and B!NAP and a base, such as sodium tert-butmade. in toluene, at B




PCT/ 1B02/ 03668 (X) (XII) (XI1l) Referring to Schene V bel ow 2 1AREREM Nt of a
conpound of forrmula (XIV) with a reducing agent, such as sodi um
borohydride, in the presence of boron trifluoride diethyl etherate, in 5
sol vent s Vu@H03a622et hyl et her or tetrahydrofuran, at tenpepatrup®sossangi ng
fromroom tenperature, to about the reflux tenperature, preferably at
about the reflux tenperature, produces the desired conpound of fornula -
(XV). Treatnent of a conpound of fornula (1¥v) wth boron trichloride, in,
the. presence of a tetra-al kyl ammonium salt, such as tetrabutyl ammoni um

i odide, in solvents such as dichl oronethane or dichl oroethane, at 10

t enperatures ranging from78 C to about. roomtenperature, preferably at.

about room teRipRRMEEIFRGING TOMLIGES tbr'ﬂSerﬁQer’ e%amdhétgeﬁab@agteréﬂjre f eI PHEXVI ) .
Al ternative refatron n%c?fgrons Bgr_[t ﬁgove ment.i-on nsfﬁ tion can
al so. i ncl ud8eY PR s 4 h‘?@’t‘ Ynf't akipgy nfo'"‘é 2 @ at.
about -t he .r effreptiatebrqubsiévted euffOStd lebloride/ stéh db@sthanestifony! chietideyin the Beberee Vi |
conpounds)g/t,f e§ il babdMubh s Pera.&emnﬁen@raeﬁhebtﬁ 4 SAAATERh Koty ABALUS - of

formula anmonium formate 1 n resence o
cat al yst® ?ﬂ@ﬁ’a&gesp'é’f’ﬂ‘aﬁtfrﬂ‘ﬁtooﬁ edPYB neml?‘tﬁa*%cﬁﬁfétapb %BP% Fﬂ°§’ Sweeralee,
met hanol orp:ettthﬁetﬂedeetredM@mf@éﬁﬁ@ﬁwraamgl)ng from room tenperature to

about the reflux tenperature, prefera I 0 about the reflux
terrperature Al ternatively,: treatnment Nrﬁémzorrpound of . formula (XVII)

wi t.h  hydrogen s (at pressures ranging from atnospheric to 50 psi) in the
presence of a abl e catalyst such as pal [fadium on carbon, in alcoholic
sol vent's such et hanol , _at te eratures @ gi ng from room t enperature
to 60 C, prePérafl y<ay aboltrs: ¥eBHy 5'5 o' - -Bewmbenatt iife f or mul a
(XVii1). 21 April GVU‘?W'UW (C)H., d( O,
Et OAc PCT/ | BO2/ 65868 (VI | TP Bt erringlt Scheﬁ;g FROAR. Ba0Bient  of

a conpound of f a (XVI11) with an appropriately su Stitut ed al dehyde
of formula (X (>8 reduci ng agent such odi.um 5-

tri acet oxybor ohy< axy d, in soI vents such as
di chl or onet hane or , _
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Refernng to Scheme IV below, treatment of a bromide of formula {(X) with zinc cyanrde in the

in t he presence of ack

10 presence of a surtable catalyst, such as tetrakastnphenylphosphrne palladlum (0}, in solvents
such as drmethylformamrde. at temperatures rangrng from room temperature to about the
' reflux: temperature preferably at about 85°C, produces the correspondrng nitrile of formula ;
{XH). Oxidation of & nitrile of formula (Xlt) with dilute hydrogen peroxide; in the- presence ofa
~ suitable alkali metal base, such as sodlurn carbonate in solvents such as drmethylfonnamlde
1 5'. or dimethylsulfoxide, at temperatures rangrng from 0°C to about room temperature, preferably
at about rocm temperature produces the corr_espondmg amrde of formula (XIlf).




di chl oroet hane, at tenperatures ranging from0 Cto about r@dMR&EAYE at ure;
preferably at about room tenperature, produce the correspondi ng conpounds
of formula (XXI1). Alternatively, conpounds of fornmula (XXIl) can also be
prepar edyBysfs£3s ment of a conpound. of fornula (XVII1)pi/idy@adesi tabl e

al kyl ati ng reagent.- of forrmula (XX). This reaction should be 10 carried out
in the presence of a suitable base, such as potassium car bonate; .in
solvents such as acetonitrile, at terrpe_qgtures rangi ng fromroom
tenperature to about the reflux tenperature, preferably atabout the refl ux
tenperature, which produces the desired conpounds of formula (XXI1I).
Reagents XI X and XX can be prepared using nethods that are known to one of
or di nary skill in the art. 21 April %gﬁ@nvp 03/ 035622 (XVII1) CH3CN, K2CO3
where L = d,. Br or OSO2-4-Br - phenyl de products fromthls reaction
(not -depi ct ed) Are then reduced with suitabl e reducing agemt such as
lithiumalumn hydride, in solventg,such as ethyl .ether or X

t et r ahydr of ur g

o about the

“Eetnatrve PN compouws of

reflux desi el LprigOund—st—tormulne- (O 1
formula (XXI11) "c¢4myal soz’-‘bcg‘”z prepar ed"B Peat ment of a.compoutg—efHf or mul a
(XVI'll).wi.th an a opriately substitut acid 10 chloride of f | a

- (XXI'V). The reagtign should be carried oit in the presence of a suitable
‘base such as or pyridine, in s@%s such as t etrahyd;m‘n or
-met hyl ene chl o -at  tenperature ging from0O Cto roeo erature,
preferably at about roomtenperature. PCT/1B02/03668 (XXI1) Referring to
Scheme M | | bel 8%, conpounds of forn®Ma (XXI11) can be prepapga by

 treatment Rl TN Ol PATod YLl bl br B RROGON i & aedneng (XX )

wherein Rt |sreact|on§ oh € 1161% (tih out ||nthe
presence of E@%Lﬁ”@%\ﬁ? éoclﬂ%i%é‘)@mﬁiﬂdeaﬁ" e ipessAe of H‘ic'ﬁé" uprde, ety §Hee€oPvent s
such as gt hah@nts at,c;-t @EPaRAt dificf Sor I @RgHytkgfufano nat rteroperatares eraaping efrom goamout

e et | ho TR %eabo&f S SCHb b SRR BrERkE

produce the e reflux tenp E& 'QMICI‘]
produce t he pd:@strasé*tﬁ %mﬂur@fof fofmyla P Xxgatment of EapRANd © i |V
can be prepgfigdpsten NGiciBidaods thbabressie KooV t‘ema-mmarmhomm salf, y sgdhi lds | n

the art 21teprp{)utylammomum 109 dq'e( Orr:r)’ 55%%ents suéw as dlchloromethane or’ drchioroethane at.
10 temperatures ranging from. ~78.°C-to about room temperature, preferably at about room .
| temperature, produces the corresponding phenol of formula (XV1), . Alternative reec_tlou
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 - CoX
MeO' .. BF,-OEL, N_eBHd, THF ) /@:.. Bc|3 TBAI HO’@'-.-' <
. o piperazine, H,O, reflux : f . CHCI .
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As shown below i in Scheme v, compounds of formula {(XVIHi} can be prepared by treatment of
compounds of formula (XVI!) with ammonium formate in the presence of a suitable catalyst
- such as pallad:um on carbon, in alcoholic solvents such as methanol or ethanol, at
temperatures rangmg from room temperature to about the reflux ternperature preferably at
B 20 . about the reflux temperature. Altematlvely, treatment of a compound of formula VI with .
hydrogen gas (at pressures rangrng from atmosphenc {0 50 p5|) in the presence of a suitable -
catalyst such as palladium on carbon, in alcohalic solvents such as methanol, at temperatures
ranging from room temperature to 60 °C preferably at about 60 °C atso produces the

compound of formula XV,

: 15




Scheme VITI (XVI11) 2. LIAIHA, THE (XXI11) (XXI11) Further GORRAAYE of
formula I, as described herein, can be prepared by transformations using
nmet hods that are well known in the art. 5 The stereochem stry of conmpounds
of for rrul‘é{0I03é$19m2hesi zed according to the net hods descri hach/adaagegan be
det ermi ned using standard spectroscopic methods. " Isolation of the exo

di ast ereoner, of a. conpound of formula | froman exol endo nixture -can be
acconpl i shed usi ng standard separation methgds know to those of ordlnary
skilll in the art, for exanple crystallization or chromatographic nethods.
10 Pharnaceutlcally acceptabl e salts of a conmpound of formula |I can be
prepared in a conventional manner by treating a solution or .suspension of
the corresponding free base or acid wstkef¥g chenical equivalent of a
pharmaceutical ly accgptabl e acid or baSe. —Conventional concentration or
crystallization techfiques. can be enployed to isolate the salts.

Il lustrative of gui ‘e , acids are acetic, lactic, succrn c, maleic,-
tartaric, citricy nlc 15 ascorbic, benzoic, cinpam umari c,

sul furi ¢, phosphﬁ(' i hl ot9% Pdﬁ%/)dﬂld&%m MeOFHydr o odi sul fami c,
sul fonic acids such” &, ﬁ'ane oni'Q
- toluenesul fonic, and r&l ated acords, PﬂdCI)LaoAatl ve bases a&e—'ﬁj mH

pot assi um ~and cal ci-.um N A conpound of this invention may be{adh ni stered
alone "or .in corrb wi t h . pharmaceutically acceptable carr’lj ers, in-.
0

ei ther .single or | pl e. doses. Suitable - 20 pharmaceuti cal ¢hrriers
i nclude inert soli luents or fillers, sterile aqueous solutions.and
vari ous organic solvents The - pharnaceutlcal conpositions fornmed by =
- conbi'ni ng a conpour®vii)of fornula I .or a pharmaceutically acceplybl e salt

t her eof can en b adi | red in a PCT/1B02/03668 21 April 2006
WD 03/ 035622@ Eo% gl ?’E%] EP 7 ForBround &5 femula (K1Y with aa sioprapriatelys |

powder's, | oz%!hgfé@ed sWWS@ ot fermiLdeo | &XIXpl andi @nsreautthgt Rgentl idoer  ddesium

h o , | di ent
pharmee S‘;‘g;% RRHALR o ricn SPRAE o Bl ARl ek Rl o5

of oral adm Brrf" i§mpsrRiyres. rNgIngAom chwcaﬁh%ﬁsooek@mpe@mf% psaierablnst
sodi um ci t'r abeyt uwlm:|tanpm&ntmormbmo@nm&&bﬁespﬁhmsd@h@b@d‘é Bﬁ)forhﬂlaeml yed

ZLIOSQ i L h V}ﬁ{e}n‘ah\%[)ﬂbo?ﬁﬂ&hﬁ&rcﬁ‘%rr?uuﬁa%(;{ll)acsan $sB'b% pfepared% tréa men‘ e éompo Idm ¢
= of formula (XVII!) with a suitable alkylating reagent of formula (XX). This reaction should be -

=10 . ‘carried out in the presence of a smtable base, such as potass:um carbonate in solvents such
" as acetomtnle at temperatures ranglng from room. temperature to - about the reﬂux.
. temperature, preferably -at about. the reflux temperature, ‘which - produces the desired-

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




and certain conplex silicates, together' wi th binding agent 21AREHh2Q06
pol yvi nyl pyrrolidone, sucrose, gelatin and acacia. Additionally,
lubricating agents such as magnesi um stearate, sodiumlauryl sulfate and
tal c arevad bpassgeef ul for tabletting purposes. Solid conpesighiQangeof a
simlar type may al so be enployed as. fillers in. soft and hard filled
gelatin capsules. Preferred 10 materials for this include |actose or mlk
sugar and hi gh nol ecul ar wei ght - polyethylgre gl ycol s. - When aqueous:
suspensions or elixirs are desired for oral adm nistration, the essential
active ingredient therein may be conbined wi th various smeetening or
flavoring agents, coloring matter or dyes and, if desired,'enulsifying or
suspendi'ng agents, together with dilughlgseSHch as water,  ethanol,
propyl ene glycol, glycerin and conblnarrUHS'Thereof 15 For parenteral
adm ni stration, SO|~tI0nS contalnlngRa gonmpound of this ifivention or a
phar maceutical | v ept abl e salt ﬁhELbﬁg\ln s@bane or peghut oil, aqueous
propyl ene ‘gl ycdl , in sterile Kol ution. ngy @ pl oyed. Such
aqueous SO|UtIOu- Sholr SU|ta§?y buffered if necegSary ‘he ‘liquid
di luent first rendetegNsbt onic—with—sufficrent sal i né.ar Higlobise. These
particul ar -.aqueous sol_ut } ons am@Hggn@puaknycﬂ }able for in{ravenous, 20
intranuscul ar, subcutagfous and |ntraper|toneal adm ni strati &h; The sterile
aqueous .medi.a enployed'are all readily avail able by stagdar );echnlques
knoewn to those skilled in the art. A conmpound of formula r a
pharnaceutlcally acceptabl e salt thereof can be adm ni st e@ orally,
transdermally (e.qg. through the use of a patch), parenterally (e.g :
intravenously), re®¥My, topically, or by inhalation. |nCg&heral, the
daily dosage for treating a 25 di sorder or condition as described herein
usi ng a conpound of formula | wll be about from .about 0.0Q1 to about 100
ng per. kg, preferably fromabout 0.1° to4about 10 ng per kgf of the body
wei ght of the animg be treated. n exanp a cempgand of the
formula 1, or a{p hceutically ac é’sal%xthereof an be.
t o an adult human of avera

; g bout
70kg) in a dose rangﬂh%%Siéhtabout—ﬁ—S—ng—Eg;"fU*about Q-gH§ES£§2r day,
preferably from about t o about CH:AY: B&Csday, in single i vi ded

(i.e., nultlple) portldﬁs. V@wmg@recsgbaﬁmﬁ3meqmgmmfore ntl?ned dosage

ranges may be, nade by a physician of ordlnary skilltaki b account

known :consi derations such as the weight, age, and conditigiief the aninal

being treated, the severity of the affliction, and the particular route of

admi ni stration choseny,38 Conpounds of formula | of the prggapt invention

have been found to dlgpl y activity -in-opioid receptor binding. assays.

sel ective f dRefdrtieg tnBchérpg il belvgl, dapoands @pfoonda CEGBTa0 be preptredpyieatp®06. WO
03/ 035622 PG, Qgé&%@%mmg‘wﬁ) Jmea Hajet SEBRIAL &Sl GHRRERARAYEArUST Ng

I C50 analy5|s software in g Prism
. This.reaction should be carried out in the presence of a suitable base such as triethy

amine, in alcoholic solvents such as ethanol, at temperatures ranging from room temperature
"to about the reflux temperature, preferably at about the reflux temperature to produce the -
desired compound of formula (XX!1I). Alternatively, compounds of formula (XXill) can also be ;
" -prepared by treatment of a- corhpouhd of farmula {(XVIIl) with an appropriately substituted acid '

| 10" .. chloride. of formula {XXIV). The reaction should be carned out in. the presence of a suitable
.. base such as EtsN or pyridine, in solvents such as tetrahydrofuran or methylene chIonde, at
temperature ranging from O °C to room temperature, preferably at about room temperature.
The amide products from this reactlon (not depicted) are then reduced with a suitable -
reducmg agent such as lithium aluminum- hydride, in solvents such as: ethyl ether or
' 15 ,- : '.tetrahydrofuran at temperatures ranging from room temperature 1o about the reﬂux
temperature, preferabiy at about the reflux temperature, whlch produce the des:red products
of formula (XX!!I) Reagents XX and XXIV can be prepared using methods that are known to
‘- ..'one of ordmary Skl" in the art ‘ '




Wallac Filtermat B and counted on a Betapl ate reader (Wallac)l.A3886s for
mu, kappa and delta opioid receptor binding can be perforned according to
the follown procedure Affinity of a conpound for the delta opioid
recept or ¥RPPBZsessed using binding of ‘the delta opi oPETABBEIGEH | i gand
[3H -naltrindol e to NGLO8-15 neurobl astoma-gliome cells 5 according to.
nmodi fi cation of the protocol described in Law at al. (Law, P.Y.,. Koehler;
J.E.. and Loh, H H., "Conparison of Opiate “#%1hi bi tion of . Adenylate Cycl ase
Activity in. Neur obl ast ora = N18TG2 and Neurobl astoma X G ioma NGL08- 15
Hybrid Cell Lines", Ml ecular Pharnmacol ogy, 21: 483-491 (1982)). Law at
al: is incorporated : hereininits entireté by reference_Affinity of a
conpound for the kappa opi oid recept orE assessed using 10 bi ndi ng of
[ 3H] - br emazoci ne t® kappa receptors as. d%scrlbed in Robson,yL.. E., at al.,
"Opioid Binding Sites of the Kappa- pyd@ in Qui nea-pig Cere eIIum'

Neur osci ence f(’C)( , 12(2): 621-&‘7*{(/} @%QRobson at— S

i ncor por at ed her A s entirey by £ For :
- conmpound for. Fgl ept or actrvrty, the mu receptﬁw t?
(Perkin El ner L+fe '|e”ces Boston, . 'MBsS. . Specific activity
1.5nM). is 15 used w at fo.rebr_ai Et(ﬂﬁisﬁhsré Briefly, the bindingr-
initiated with the add¥tion of a crude nenbrane preparation ofNrat
forebrain tissue to 96-wel |l pol ypropyl ene plates cont ai ni ng 1%?& OO

radi ol i gand- r H] - DA hd test conpound, and are incubated about 90

m nutes at about 2 The assay is termnated by rapid fi t Rition with
50mM-Tris.. HCl pH.7.4 onto Ki val ues can be cal cul ated using G aphpad Prism
~according to the ?%Ilomrng formul a: Ki 4C50 / 1 + CHIligdnd] / Kc where

| C50 is the goence ation at which 5 1? tbe 3H Iigang,i di spl aced by the
t est corrpound i s the dils&idi I gf2“onyfcon 5 fon t ligand at the
receptor si teQ og at Activity The KioQval of theysP onmpounds
of formula | of B« sH7, 8,_and 9, infra, |n a_m om(nzhn pHoOr

bi ndi ng assay to br i ssue such as that descr.ibed above _

det er mi ned. .- These Cﬁﬂ‘pounds wérldAlHLI THRound to have Ki val ues™gf about 200
nM or |éss for the receptor. 30 The conpounds of forrrula I ar &xqi

bi ol ogi call y advantageous in that they. are not met abol i z t he 250

i sozynme CYP2D6. Sld%yHUarlabllrty in the presence of, CYP2IR' iR - 1:he human
popul ation exists,, it is beneficial to have a drug that is not netabolized

by CYP2D6 Bzé'EhﬁESGQmQPW\QEtOF {ramdle 4 rsedessrheg iereim ccan ifapreprypd by trapsiormatidns be
i ndependent ueihg M¥BBE6thatdir ell iIgwe i thabrt Whet her a conpound is netabol i zed by

CYP2D6 c be det T'he "%I%E(gphgrﬂsng ) f Ofr Boérﬁfl‘l { 85’% %%egfaccorg;’rstg dto trhgm

PanVer a rporat| on I son SCOn SI N
, - methods described above can be determnned using standard spectroscoplc methods.

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

100 Pharmaceut:cally acceptable salts of a compound of formuia I can be prepared iha

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

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

. . Mustrative of surtable _acids - are acetrc lacttc suceinic, - maleic, -tartaric, crtrlc giucomc,'
- 15 ‘ascorbic, benzmc cmnam:c, fumaric, su!furzc phosphoric, hydrochiorrc hydrobromic,
hydrou:dlc sulfamic, sulfonic - acids. such -as methanesulfonic, - benzeng sulfomc p-

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

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

' pharmaceutically acceptable cariers, in -either single or  multiple. dosss.  Suitoble
2200 phamaceuticaf carriers- include - inert solid diluents. or i Ilers sterile’ aqueous: solt.rhtms .and
' varlous organic solvents. The pharmaceutical composrtrons formed by combining a compound
of fomula b ora pharmaceutlcally acceptable salt thereof can then be readrly admlmstered ina




21 April 2006 WO 03/035622 PCT/|1B02/ 03668 -25 conpounds t HdtARsi 8006
subsrates of CYP2D can be determ ned, for exanple, according to the

foll owi ng assay., Conpounds are incubated wi th human reconbi nant CYP2D6
BACUL OSOMeDIs/036e2anVer a Cor por ati on; Madi son, W sconsi n). PKOYIBosEscés cul arly,
conpound (1 uM, rCYP2D6 5 (2.8 pnol/m ), buffer(100 nM phosphate, pH=7.4)
and NADPH (1.67 ng/m, Sigma Al drich #201-210) are incubated at 37 C. :
Aliquots. (50 ul) are taken at 0, 5, 10, -20 'and 30 minutes, and the
reacti-on i s quenched by addition of ice, cold sodium carbonate buffer (50
ul, 20 MM pH=10.5, with internal standard). The resulting solution is
extracted (10x .volunme of tert-butyl. nethyl ester) and sanples were

anal yzed by \ltaﬁétVSf dds@@eﬁfomfs SREH RNEDIES FPOALRT] okzehge® Byrimy! Bjdctabld oiaini dnaltie | i f e

for parent @ﬁ‘p se pﬁerma u(ta‘tfaét 9{]“(1: eosrtlons |]\ ?f%les%%g q:.oMgll'l ggd Q%E'Imd'ie@ts shifas

foll owi ng EX , reserit Imvention
under st ood, ﬂawm&@ndetshaltcﬂeﬁé Einﬁ\ﬂefhltlteoﬁ"hu%@rpmppiﬁsd’ég@t pdseigistiatiore tablednd as

recited in t&‘ﬁtaﬂ r@'vﬁﬁous'e%rﬁ?&ﬁs subMESEHARAH cﬁtﬁétebéidldn%afrwﬂatbﬁn& Mlﬁﬁ&tﬁbﬂ)t&t@f t he
foll ow n npl es, 8Me?[V\/ELES 15 PREPARA

1-(3, 5- %fl u‘B%bepﬂBF?t PY P Yad'B'r‘%d'?t%ﬁf%{%\l‘W&“ %Stﬁrc%tme?'}ylcﬁ'b“°§%ﬁ?t'\'co?F'dof
1- (3, 5- Di f| uadoegpiainngdmplgar sifates, 1together (@hORindng  2@entOsurhods) pilyvinylByrGiionef

- CH3OH was adged a g%%:l]rlt‘tahﬁ%c%a hY & %%:Pyelugo%%ﬁ/r‘f%;' ébehg@uct‘ﬂgs %gﬁgsmnggeétgtemml ).

20 The nixture wa cool ed nbi ent
t enper at ur e, sogiver ‘@Yl sulets ﬁtdda'éa'i?aﬂﬁeaﬁﬁﬁﬁlﬁf% ‘%Fﬁ'@tm%e%nﬁdﬁfempeﬂt@"%?f@an| c
| ayer was t tgaﬂuae q,bb anl eo ddmpRgdiest ke ih saft afdlhatd fled Gelatn cHphuss. RasfeiNalCl

The organi ¢ %\,@tﬁ,s ,,]Qg,ﬁe %crgge or n\{. u%}@%%hrﬂr?%gle&?é?%ﬁﬁ O:ﬁ»éfgtqyi %’@%&s

|

reduced res % razone I's

95% as “yelWben @ﬂUBOUS(WQﬂFIO'FSS@rﬁMWS aodeqw&foaprammw@@@re)ﬁ‘wwml aptl\lea (m
§H)7 02 gi ?)lzérercgr]éﬁt thétdin maydie camBiRed With varioud Emeet&gé%r ﬂfﬂonné-aaerﬁﬁ cot&glb,maltegils (t,

e ounds wer e made, u rocedure. o

Prepar ati on %.9¥e§an 3* ‘t‘:ﬁ%‘?‘fgg@”tf'%gr”{)s‘ﬁﬁwp)ag%'? ?‘l‘%{%ﬂ‘é ﬁﬂ? 3% & Wido
MHz 1H:- NVR ( @mernel) prspykrtselyﬁol.'itﬁ/cérmandIeb’mﬁlnaﬁmsilmeoc m.1H),.7.19-7:22 (m '1H),
5.52 (S5 2. Sy Gagventeray a@Rnistibn, sbiuflchs Q:Bntauaﬁ_‘z a cof ound of this invention or a

]7' 4§5 M;\t SZX \(/ ;ﬁhggr%ceutlgg&%c%eplggg (g% thir%;)fa;% égnge (:boeagut oﬂ,iiq).leous %n%?ge?%glycgll,#r -

-2.57.(q, J Tin 88yile2dduedus 1sdluion: mS:H))e employed Such aqueous solutions should be suutably
" buffered if necessary and the liquid diluent first rendered isotonic wnth sufficient sailne or

glucose. These particular aqueous . solutions are especially - suitable: for intravenous,
20  intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous media -
employed are ail readily available by standard techniques known to those skilled in the art. -
A compound of formula | or a pharmao_eu_t_ically:.a(:ceptab{ef._salt thereof can be -
- administered- orally, transderrnelly {e.g., .through. the use of a patchy), parenteratly (e.g.
- lntravenously) rectally, topically, or by lnhalatron In.general, the daily dosage for treatlng a
25  disorder or condition as described herein using a compound of forrnula I will be about from
- .. about 0 01 to about 100 mg.per kg, preferably from about 0.1.i0 about 10 mg per kg. of the
_— body werght of the anirnal fo be treated. As an. exampie a compound of the- formula lLora
pharmaceutically acceptable sa]t thereof, can be administered for treatment to an adult
. human of average weight (about 70kg) in a dose ranging from about 0.5 mg up, fo about 109
30. - per day, preferably from abou_t_ 10.mg to about 1 g per day, in single or divided (i.e., muitiple) .
portioos.j Variations based on the aforementioned. dosag_e ranges m_ay_be;.made by a
physician of ordinary skili taking into—acoount known considerations such as the weight, age, -
and condition.of the animal being treated, the .seyerity of the affliction, and the particular route
of administration chosen | ' .
R a5 N Compounds of formula i of the present invention have been found to d:spiay activity
. in"opioid_receptor ._hmdjog‘.__‘ass.aye, selective for _.the_mu,f_lsappa..__an_d delta, opioid receptors. .




143-N i tro- phenyl ) - propvl i dene- hydraii nd 400 MHz' H NVR ( CD3@&hArsil 80088 (s
IH), 8.14 (d, 1H), 7.99 (d, IH), 7.55 (t, 1H), 35 2.68 (q, 2H), 1.17 (t,
3HH). 21 April 2006 WO 03/035622 PCT/1B02/ 03668 -26 1
( 3- Br onoWsha3F§22pr opvl i dene-hydrazi ne 400 MHz ' H NVR ( COI3BOHO06F 7 (S,
H, 7.45-7.66 (m 1 H), 7.22-7.30 (m 1 H, 7.16 (t, 1 H, 5.45 (brs, 2H),
2.51 (q, 2H), 1.10 (t, 31-1); M5 (Mrl) 227.1. i :
© 1-(3,5-D brono- phenyl ) - propvl i dene- hydrazppe 5 400 MHz 'H NVR (CDCI 3)5 7.96
(s, 1 H, 7.68 (s, 1H),, 7.53 (s, | H), 5.52 (brs: 2H), 2.58 (qg,.2H), 1.12
(t"™ 3H). 1-(3- Brorm-phenyl ) - butyl i dene-hydrazine 400 MHz 'H NWMR ( CDCI 3)
5.7.75 (s, IH), 7.45-7.47 (m1H), 7.32-7.33 (m.1H), 7.09- 7.14 (m I|H),
5.47 (brs, 2Aﬂ)says3@r4rﬂu anﬂ& &1 deithlbpidid46cebtof Bindiy 26h be @efdrirad %cc(rtﬂih &he 10
~1-(3-Brono- pfhlﬁ]w}fml rret hyl -pro pyl idene-hydrazine 400 VHz ' NI\/R (CDCl 3)
8 7.46-7.50'P Y%25-7.31 (m 2H)y, 7.07-7.09 (m 1 M), 4.92 (brs,
2H), 2.61-2.68 (rﬁffnity bi)a; cotn@8nd idy thg deltaiopioid-ecemol)gan Wsassasae)d@r@blndmg of .

PREPARATI ON tﬁe J:Iéta 0 |0!d rece tor figand H—naltrmdo[e to NG108-15 neuroblastoma-glioma cells
Exo- 3- Benzyi - é 8ro l%lhen[3 : - 6-et hyl - 3-aza- hi c;gl %SrB 1g10 heg%ﬁe 2,4

-di one T& 3 aE4r lpg t,qgngdgp@}ppgﬁ §#ro ocol descrlbed in Law et al. {Law, P.Y., Koehler, J.E. and ~
1-(3,5-Di fuaroﬁ }mhen@dni.pam@pmlegﬁm@emtwﬂn aazAMy(a&r Epidse thetvdty e Bletrobiastomban

Prepar ati on wherdy A0nd NGt QoIO Eiafi0 8T0s0fs GYBXANERL QO hGIREL AL T e
MIFETEZ 2 o " YPAgLCet

was added. I'rred point Lack
suspensi on. tﬂmamw 8ﬂné%3-4aﬂla@9$2)l t bpwcbt i fls owrposatqshaergm lnels| erdirety\lbry c h

was then wasbedn. t A a% & dvborfifoufld forane kaﬂsa%eo;%]d rr@c%HﬂoF B9 b &RPegsed u§iﬂ§Ut ion

th t t.ed t1on
. pertPoq Shia o braeRre lodBia it ea fesenond f B8N, & B S it hen
heat ed t o - F)Q@gfSies 21 the. Kappatype ih Goinespig Ceelmlivat, M_Mntﬁat rat ed

under reduc i.gh [ sh h rm
rorand o S BEPRRAE. Rollif q A MEhpddlediterclfR, (MY B rBhlibd, 5{;*?&

f 7 0m CH3CH PSSR of ReFopieyTielar fbRRICY easPing ity i repepii fieands ) i d.
400 Mz ' H IBVRIGCODGHE) Exhe LBT Sderts, (BostoB 1MAds.; spedifle Fctidiy $50imiBtd),, 1 mmsa 82

(m 2H) ,. 6, 7 6 '

D117 380 e Syl tot el Bighy inbhaind oty wilnd addlichtlr 4 G |
procedur e i MePIERA PEPREGHOOF rafepbringissyey 968“"%'853%)‘%‘953 plates contammg the.

uor o- pheny| yadiiigdna)PHI DAMEO 2h€ Y&t @bmRpound) aft ¥RNAcDatkd Gbo BEouB @04ARubEZE H NMVR

_( - 3) 5 [ alg)out ZS 49 ('Ime asggy is terminated?i)y ré{}h FA}ratlorz with 5& M7Trgé5Hél pH }4l_gnto o

: Wa]lac Filtermat B and counted on a Betaplate reader (Wallac). :

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

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




6.91-6.95 (m 1 H), 4.58 (s, 2H), 2.69 (s; 2H), 1.39 (q, 7.4£%ArgH§0060 67
(t, J=7.47, 31-1).
Exo- 3- Benzvl - 6- et hyl - 6- ( 3- met hoxy- phenyl - 3- aza- bi cycl or 3. O hexane- 2, 4

- di one 40Q;g\303kDVR (CDCI3) 8 7.38-7.41 (m 211), 7..17-7. 3fctiBo2/3ces) .

. 6.83-6.85 (m IH), 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, J747) _ o
Exo- 3- Benzvl - 6- ( 3- br ono- phenyl) 6- et hyl - za- bi cyclor3. 1. A hexane-2
4-dione 21 April 2006 WD 031035622 -27 P 71 B02/ 03668 400 MHz' H NVR
(CDCI3) 5 7.36-7.43 (m 4H), 7.15-7.30 (m 5H), 4.58 (s, 2H), 2.70 (s, 2H),
1.40 (q, J=7.47, 2H), 0.66 (t, J=7.47, 3H). Exo-3-Benzyl-6-ethyl - 6(3-n

150187 S BARR ek Bk VPSPl R U R 20D
7.23-7.33. (h¢llogidp asgaye2 (s, 2H), 2.95 (s, 2H), 1.46(q,2H),' 0.67 (t, 3H
Exo- 3- Be nzyl - 6- (&rﬁpdéhéy 88 ProiBeay Wit Bordibr rtbmBmad YR ZDBCBABALASEMESa
?g 2, 4 di OnggargfgaraMéZ?H?ratlan gll]a(d(san l\@g&ons[g) GIgor%tpartlﬁul]%rIyA?o 25 7 Olﬂ\a)mrm?%’e 4.58
Exo- 3 Beazvl(z 6-p{rdi/int)pbuifer(h@ yi) pliosphaipeiti-3 4 zed NADFHI(66B m/r@t BgREMIdIEN4- di o
gez 04(7)03(“)/'_% #25‘! %a‘emed%tééé %\I@%ts((% uliE%a’tal{e %gﬁ 75 éé é nde%?%mmutes
0.99-1.07 (@pd the) reagion Js qqenc@ed:bymdyltnpﬁof |g¢.|n/‘old %mgcg@m_atﬂb ey @Dml@ mM
ﬁomp??:% : é) ﬁnewerv@mﬁte.%aﬁa&rdard CYRé ﬁeeat.ﬂg dAerxmRRtraticl (104 Wiknelst réPbutiyHz' H
4.58 (s, Hj-" ﬂ'gr[ er{gndo sﬁaﬁjmleslwl_%%aﬂal E#SIMSH)Los%gf@?re(némn}Poundgg ré‘]opéo 5H) ;

M5 (‘M+1)@00 atd hdiREPRRAIE@NotpBirs-disapBeatance is celcplated using WinNonlin.
henvl) - 3-benzyl - 6,8t wing- BRagksC Mﬁéh‘ater fe ]prgenhﬁ\\?&ltlﬂr? at ‘% % 6o ‘i‘ma&steod

sol ution of Exo-3-Benzyl-6-ethyl-6-(3-nitro-p %

bi cycl of 3. 1heygyes i -the W&Pt&'?ea? ﬂ-ﬂ'ér?&?%edagerﬁlﬁs"@ﬁl ogoif eﬂ 'F’rﬂ%ﬁpgf"“&lsr 5nn9s,

15.2 g, 43. thtendad o HenimitdbBy thk dethilz\of tha etibwih@Exaaplcsr eat ed- wi th. 30 psi H2. and
10% Pd (C) (750 ng) for 6 hours at I oRAmbEEReEr ature. The m xture was
“filtered through a celite pad and contemtrated to yield 14 g of the

desi red1product. 400 M—Iz '"H NVR (CD30D) 8 7.38-7.40 (m 2H) 7,23-7.35 (m
3H, 7.14 (t, : : PREPARATION 1

1-(3 5-D|ﬂuoro-phenvl)-propyhdene-hydrazme
To a stlrnng solufienh of 1*(3 5—D|ﬂuoro-phenyl) propan-1i-one {5.00 g, 29. 40 mmol) in-
5.0mL of CH30H was added a solution of hydrazine (35% in H,0, 42.00 mL, 29.40 mmol).
20  The mixture was then heated 10 75°C for 1 h, cooled to ambient temperature. and poured into
equal amounts of CH.Cl, and H,0. The organic layer was then collec_ted and washed wﬂh a.
saturated so;utien-. of NaCl. The org_ahic layer was then dried over MgSQ,, an,d cencentr_ated
under reduced 'pressure to yield an 8:1 mikture of hydraime‘ isomers (5.53-g, > 95%) as
‘yellow oil.” (Major isomer) 400 MHz 'H: NMR (CDCl3) § 7.11-7.16 {m, 2H) 6. 65—6 NA (m 1H)
25 552 (brs, 2H), 2.53 (q, J=7.88, 2H), 1.18 (i, J=7.05, 3H). - : : o
The followmg compounds were made using the procedure of Prepatation 1.
( -Bromo-s-ﬂuoroLenvl)-pmleldene-hzdrazm _
400 MHz 1H NMR (CDCIs) § 7.54-7.55 (m, 1H), 7.24-729 (m, 1H) 7 19—7 22 (m, 1H),
552, 2H)254(q, J=7.88, 2H), 1.12 {t, 3H). -
30 ‘ 1-(3-Methoxy-phen!!)-grogx dene-hydrazme : : :
' . 400 MHz "H NMR (CDCl,) & 7. 16-7.24 (m, 3H), 6.80-6.83 (m. 1H) 5. 4’1 {br s. 2H). '
3. 78 (s 3H), 2 57 {q, J=7. 88 2H); 112 (t, 3H): 7
443 -Nltro-ghenﬂ[:g opyli dene—hvdrazine :
o . 400 MHz H. NMR (CD,—,OD) 5848 (s 1H) 8. 14 (d, 1H) 799 {d, 1H), 7.55 (t, H), .
35 . 268 8 @ 2H), 147 (4, 3H). | -




25 1 H), 6.67 (s, 1 H, 6.58-6.61 (m 2H), 4.60 (s, 2H), 2. 74 Arsil260§)
1.36-1.42 (m 2H), 0.65-0.71 (m 3H); M (M+l) 362.2.
Exo- N-r 3- (3- Benzvl - 6- et hyl - 2, 4-di ox03-aza- bi cycl or3. 1. A hex-6-vl)-ph enyll -
met haneswbfeepassizgle To a stirring solution of - : PCT/IB02/03668
Exo- 6- (3- Am no- phenyl ) - 3- benzyl - 6- et hyl - 3-aza-" 30
bi cycl o[ 3. 1. 0] hexane- 2, 4- di one (prepared as descri bed above, 25g, 78.1
mmol ) in ethyl acetate was added net haneggl fonyl -chloride (6.35 nL, 82.2
mmol ), and triethyl amne (13.1 nL, 93:8 mmol): The solution warmed to room
tenperature and stirred for 16 hours. The solid ppt forned was filtered
of f and the renmmining solution was treated with IN HO, .brine and water.

The organic |ayeri Vmsrod{d-ﬂ@nwbw,hvmalzmr ed and concentrat ed. The
remai ni ng crude %%8 8 &NR S tr|t rated wi.th Et20to eId 30 % of the
desi red product. d\"l\)i"-lii N’Eﬁ%@ﬂ 8“’}') AE27584m( HH): 5121? 3?(5'2'”7') 7’6(m
5H), 7. 11- 7.(RGH,1H453bls, 2H; 255)1 (@szH)zwo(tameW\an?}EQn 2.77 (s, 2H),
138142(|n' ( . 399. 2. 21Apr|I2006V\D

- (3- Benzvl - 6- et hyl - 3-aza-b
i cycl o 3.1.0 499)4“’67- MHRdﬁ?CIa)&ﬁé%wéblMTf@rﬁmmeTS?@ aHL B 2e(brs 2th,ry of
Exo-N-[ 3-(3- Myiﬁ)&@imdmz 4- di oxo- 3-aza- bicycl o[ 3. 1..0] hex-6-

yl) - phenyl ] - met ha f onam de -[-pared as descri bed above, 30 g, 75. 4
mol ) in THE at # = ee-hydnazing v dr i de (6.0 g, 158.3 mml),

fol | owed byt he. ﬁmmr&deﬂummmmmla)lacrmrm 1H),i 748047 @& 164, et 4oyt 32kl enpieod.26. 8

m., 211.1 t ature and
stirred fom?,ql%m mﬁsm’{t{rﬁen \?%gt%é (F‘%e{' ?ﬁﬁ%?f’ %8 (ﬁgﬂbga ﬁg‘%'z'bm xture was
then cd8led to (d3Bamainhe g pylide: agihg| | y added dropwise in
300 nL of . 20 Theo anﬂhlmm {’@ﬁ)lﬁ%"fﬁ@%ﬂh ﬁﬁszts‘?@?%aéHf ?0?-7%%151ﬁi‘d
diluted wit gEt ous l.ayer "was
extract ed wit% a%%ﬂ %ﬁ%("bdh’?nwédd dr‘g&?ﬂ"é Ei"ﬁ')}@ QMWé%é" dried and
concentrat ed. . Purlflcatlon yi el ded 19.2 g of desired product. 400 VHz 'H
NVR (CD3OD) 6 7.28-7.33 (m 4H), ;@}@ﬁ?\.zm, 7.15 (s, 1H),
7.05-7.11 (m. 2H), _ _ . 2. a
2.82-2. 88 (m Exm3-Benzy hepyl)-6-et) pbicygio[3 y0lhexapa2drdionggH) . 15
EXAVPLE 2 Ex‘ﬁ-a&{lﬁiiagzmhhoﬁlkfﬁ@ d—DfﬂboM@h@nyDthane hydraztne (prepared as described

6-ethyl - a%)@e%ﬁ'@ glr ?1 f?ﬁrﬁ@wﬁ @)6 Q;‘E dioxane at rgona"} 3&4’;‘?‘&3 ur%nvgaesradlélgd‘ :

Exo- 3- Benzyl ,
et hyl - 3- azaMaCeydlegpigture, @}rh@foaﬁénﬁn Aatcvhishepofi rﬂwamtc‘suamndlesmait bad! fdrmed

Prepar at i onyds fiter@Poover a pad of celite, which was then washed with 20 .0 mL of dloxane The
- '20 - resulting deep red solution was then treated with 1-Benzyi- pyrrole—2 5-d|one in portions overa: '

20 min. period. The mixture stirred at room temperature for 1.75 h It was then heated to
- 100°C for 21h., cooled to room temperature, and was concentrated under reduced pressure.
~ The light y_éllow oil was then treated with warm CH;OH and a white solid wasfiltered off. The
~ - soiid was recrystallized from CH,OH to yield the desired product (6. 46 g, 64%) as a white
+25. - solid. 400 MHz HNMR (CDCls} § 7.37-7.40 (m, 2H), 722~7 30 (m, 3H), 6.77-6.82 (m 2H)
6.67-6.72 (m, 1H), 4.58 (s; 2H), 2.69 (s, 2H), 1.39 (q, J=7.47,2H), 0.67 (t, J-7 47 3H).
The followmg compounds were made using the procedurein Preparat:on 2,
Exo-3-Benzvl-G-(S-bromo-S-ﬂuoro-

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

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

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




'8.64 mvl) and sodi um borohydride (689 ng, 18.15 mml) were2d8WH #% i n 100
m - of 20 anhydrous THF. The m xture was cooled to -5C and
borontrifluoride. diethylethrate (2.67 mnL, 24.19 mvol) was added dropw se.

~The mi xt WEoRssa! | oned to warmto room tenperature and peifdghoeheEOr 2 h.
It was then, heated to reflux for 3h. The mixture was then cooled to OC

and piperazine (4.46 g, 51.85 nmml) was carefully added dropwi se in 30 nL
of H20. The reaction was then heated to reflux for 18 h. The m xture was

t hen al l owed to cool 25 to roomtenperature, upon which it was.diluted

w th H20 and extracted twice with ethyl acetate. The conbi ned extracts were
washed twice with H20 washed once with a saturated solution of Nad, and

dried SO4.
o ool ot e o 0l L BT A EO0RR 00 3 A S SR GE B PSS
MHz 1H NVR (& @BEHIP (@ J77-27.-2ZH).I06E (=B, 3HE. 70. 6. 76 (m 2H), 6.55-6.60 (m

1H), 3.65 (br s, gbls.BehzOi%.-Elyl-E33-riitb-phen uﬂ%fbi ol ﬂﬂh@xa@n@?& &né m 2H),
1.74 (s;. 2H, O. . € TolTown a%_crordl ng to
the procedure in“4E& ééﬁéﬁ‘?\?%i 7[3?707%9 @‘-’fﬂ") 761 ¢ 1), 738"

uor o- phegy! )7461.atiﬂol?33-ma{rmsmc4mc§, ﬁH)Q bﬁaosamﬁ ROD(qM), OHQNI\BR)(CDCI 3) 8
7.23-7.32° (M 4H) -7 :
3.64.(s, 2H),.3. ; : e ‘

35 1.73 (d, _Bm 6, 2H) 0,83 (t, 3H) 21 Aprll 2006 WO 03/035 522

rPgT/l ! goﬁé 22&;2 %80 ﬁ%ﬁ"ﬁ rﬁi@ﬁ%&%&fﬁw%‘?@fh}ghﬁfﬁ) o ﬁ]neitl-ﬁyti 5a3rsaéﬁ5@e%>’(§ Eno

6M), 7.009- 72%1(%@;9#19 0664* d8 ’é7s3HkH) 3.05 (d, J 9.54, 2H), 2.77-2. 81 (m
2H), 2.6d-2.10 ( Exo3Henzi-6/3-Eom8-ph opyl3-Bm-fitycla]3:T.0théxal 4-dione

R e L e
(d, J=9.545HRMPY (2 2HB2B216 21204933 00, 6B 9,988 i, aﬂ)mm 7!@ 4 bia, -% 2H)

0. 82. (t J=7. 47, g3b5.BenMp-e dmé:
ExoSBensz 6e yI-6-(3-net hoxy- phenyl ) - exa ne 10

400 Mz "H M98e(cDal 3) S 7.22-7.35 (m 5H), 7.17-7.21 (m | H), 6.82-6.88
- (m 2H) 156. 71- 6. 4d0 (AH}:‘&NMR&DMWSSTQH)O(n134l6)87e$-73mﬂ)1 318, Dﬁzrcﬂﬁ(fdﬁnm

SHEUEL VORI T T e T e
pyl-- 3-aza- bi cycl of 3.1.01 hexa ne; 400 I\/Hz H NI\/R (CDCI 3)7 8 7.38-7.39 (m 1
H), 7.07-7.33 (m 8H), 3.65 (s," 2119;;5 mﬁloﬂﬁ(d J =9.5 Hz, 2H),
2.75-2. 78 ( m 2l&l;"z»’ﬁ (% Ammo-p%en}l}rg-ben%l 6-gthy| -3-aza-b|c§cri3[3%I(_)Qhexalnelzu %IO%Z ( m
20 A solution of Exo-3-Benzyl-ﬁ.-ethylﬁ-(3—nntro—phenyl)-3-aza-
" bicyclo[3.1 .O]hékaneéz.4~d|one (prepared-as described In Pré’paratibn 2,152 g, 43.4 mmol) in _
150 ml. ethyl.acetate was tfeatéd with 30 psi H, and 10% Pd (C) (750 mg} for 6 hours at room
' ter'riperature” 'I'hé'mix'turé was fi lteréd ihrou'gh‘a celite pad and-concentrated to yield 14 g of the
" desired product. 400 MHz *H NMR (CDsOD) & 7.38-7.40 (m, 2H), 7.23-7.35 (m, 3H), 7.14 (¢
25 1H), 6,67 (s, 1H), 6.58-6.61 (m, 2H) 480 (s, 2H), 279 (s 2:-1) 1.36-1.42 (m 2H), 065~07‘I (m L
o '3H) MS (M+1) 362.2. ' A :
7 ExoN433-Benzyk 6-ethy!-2,4-dioxo-3-aza-bicyclof3.1 Ghex-ﬁ- D hen iI-
methanesulfonamlde : ‘ , '
To 'a stiming solution of "Exo—6-{3-Amino-phenyl)-3-beh2yl—6—ethyl-3—aza- -
30 bicyc]d[S;1,.0]hexané—2,4,-dion'e_ (prepared as described above, 25 g, 78.1 mmol) in ethyl acetate
i Was“aé:_ide‘d methanesuifonyl chloride (6.35 mL, 82:2 mmoi) and triethyl amine (13.1 mL, 93.8
K .mm‘ofl)-.‘“ The ‘so_lutidn‘warrried to room temperature and ‘stirred for 16 hours. The solid ppt

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

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




2H), 0.88 (t, J = 7.5 Hz, 3H). Exo-3-Benzvl - 643- br ono- pheny &) AR 4496
propyl - 3-aza-b icyclof 3.1.d hexe ne; 400 MHz '"H NWR (CDCI3) S 7.19-7.41
- (m 7H), 7.06-7.14 (m 2H), 3.65 (s, 2H), 3.00 (d, J = 9.5 Hz, 2H)

2.83-2. 88VQRIOPPE2 2.58-2.61 (m 1 H), 1.76-1.78 (m 2H), POTBB2(0d¢668) = 6.6
20 Hz, 6H). Exanple 3 Exo 2- Met hoxv-et hanesulfonic acid -
13- (3-benzyl - 6- et hyl - 3-aza- bi cycl 013. 1. Olhex- 6- vl ) - phenyll-anlde 25 To a.
stirring solution of Exo-3-Benzyl -6-(3-brpgwo- phenyl)-6-ethyl-3-aza- -
bi cycl o[ 3. 1. 0] hexane (prepared as described in Exanple 2, 3.2 g, 8.98 nnol)
in 25 nL anhydrous toluene at roomtenperature was added benzophenone
imne(1l.81 nL, 10.8 mol), BINAP (8 ng, 0.013 mmol), palladium(Il) -
acetate (2A ng, 0.009 nnol) and somlﬂwAMRma+butOX|de (1. 2 g, 12.57 mmol).

The m xture vas oo eél - 18 1. XY EE] . Mi@_urge.
The m xture wa i

t enper at ur e " The Tﬁ Rt@ﬂ'@d sy tOh EFP‘Nﬂ%@t%ZMtBHWWZ 4rl1'°>€ﬁ'3'§eﬁ1€'élﬁ=tﬂi3at @'(’F‘)l-ﬁ?l _and

ggo'lrﬁgdoz o 0 anr?i]??]ég@a‘hemaiaﬁﬁdegéreﬁfédda‘e?‘defsél}g:etﬂamer@ TBa rﬂi‘ndiémeVlﬁs-S

e Wi ers were
separ at ed, @HQ%E&IUBVQF“@QA 15%’3@‘"‘9“ f°h°"(392b(¥l tglgfq_i‘”)?d g""rﬁ?))("”é’ﬁd t he
conbi ned or gmmmdﬁel disteyi s:thmtee(zﬁa g Ts) 2ahd el C e mialuedwaoalBire ite velnm to8@orgm of

product . The, rﬁﬁé’{{ﬁre%ﬂb Llres %.fagmen F%al%d e%&; @gwhxq%%atmneawaa gevl on.

To a stirring solution of prepared-above in
10 ml.  anhydweded tp§iG endriepeéezme @@M@s eriefiatr a@dwb@rnowye 8t 3w ff Py [The

g h|70r2;3d<79 g ?Hmﬂfg waéstﬂq%ci %l-meweln 8RR M@o%/&@%ﬁ&é’d( Wik }fl\/lme hia)yblln!Rvér@DCl 3)
.95-2.98 (#Pas?ﬂrfwf&e gfweausg%vewé %ragtwagéoaeg?ffﬁf’f’mn ff%'cqasrgf trrr 2H) ,

O 82 .(d,J= Tzlnéd-lancﬁbbnce&t}ated Purification yielded 19.2 g of desired product. 400 MHz 'H NMR

Exo- N-r 3- 3 | X

L3 2Bl e Byl Syt do YAl A Thk Qﬁ;?@%tgétg"‘”“*%”%‘?%e?“la |

3H.. 25 29‘[-297(m 2H]), 2. O(s,3H) 282-288{rn,2H) 1.96-2.05 {m, 2H), 1.79- 82(m 2H), 083(t _

Exo- N-f 3- ( 3-gBgnzvl - 6-i sopropyl - 3- aza- bi cvclor3. 1. 01lhex- 6- VI) phenvl | -

nmet hane gl f onam de (M+1) 437.0. 15

Ex0- N-'13%( 3- Benzvl - 6- et hyl - 3- aza- bi- CV%PT{.'E%G hex- 6-vl) - S—fl uor o- phenvll
met hanesul f onam- d@ro-ii-B enzyl-6~(3, 5-d|ﬂuoro-p_enyl)-6-ethvl-3-aza-bncvclo[3 1 Dlhexane

In ﬂame-dned glassware under N, Exo-3- Benzyl-ﬁ-(3 5-d|ﬂuoro-phenyl)-6-' -
ethyl-3-aza-bicyclof3. 1 Olhexane-2 4-dlon_e (prepared. as’ described in Preparataon 2 295g
. 8.64 mmol) and s_o.di,u'r_n borohydride (689 mg, 18.15 mmol) were combined in 100 mL of 7
. 20 . anhydrous THF. The mixture_ was cooled to -5°C and.borontrifluoridef diethylethrate'(2.6?_. -
| ml, 24.19 mmol)} rwas -added drop\._vise. . The 'mixture ‘was allow_ed o rwarr'n to__ room’
- temperature and stirred for 2 h. It_i_waa then. heated to'reflux for__3h. The m_lxture was then -
- . “cogled fo 0°C and piperazine (4. 46‘ 9,.51.85 mmol} was carefully added dropwtse in 30 mL of -
_ ‘Hz0. The reaction was then heated o reﬂux for 18 h. The mlxture was. then allowed fo cool
- .25 - to ‘room temperature upon which |t was. dituted” with HZO and extracted twlce wnth ethyl'
acetate The combined extracis were washed tw:ce wrth H_,_o washed once W|th a saturated’
, .solutton of NaCI and dned over MgSO4 The hqmd was then concentrated under reduced
o pressure to yleld the desired product (2 62 g 97%) asa clear colorless oul 400 MHz *H NMR'
“ .(CDCIS) § 7.27-7. 32 (m, 5H), 6.70-6.76 (m, 2H), 6.55-6.60 (m, 1H) 3.65 (br S; 21-[}, 3. 03 (d ;
L 30 2H) 279 {brs, 2H), 2.00-2.07. (m 2H), 1.74 (s, 2H), 0.83 (t, 3H). . -
' .. The following compounds were made accordmg to the procedure in Example 2.
Ex0-3-Benzvl-ﬁ-(3-bromo-5-fluoro-phenyl)-ﬁ-ethvl-s-aza-blcvclo[s 1.0Jhexane
_ 400 MHz 'H NMR (CDClg) 5 7. 23-7 32 (M, 4H), 7. 15-7 22 (m, 2H) 6. 96-7 03 (m, 1H) “
s 3 85-6 88 (m, 1H), 3.64 {8, 2H),.3 04 (d J=10.0, 2H) 2. 76-2 78. (m 2H), 2.02-2.08 (m, 2H), .
35 1, 73 (d J= 16 2H).083 (t 3H). : :




400 MHz 'H NMR (CDCI3) 6 7.28-7.34 (M 5H), 6.80-6.84 (m 2@ Argl 20866 76
(m IH, 3.64 (s, 2H), 3.00.3.04 (m 5H), 2.76-2.80 (m 2H), 2.02-2.07
(rn, 2H), 1.72-1.74 (m 2H), 0.83 (t"3H); M5 (M+l) 389.1 20 ,
Exo- N- 13y0ds3lstsay| - 6- propel - 3- aza- bi cycl or 3. 1. 0lhex- 6- yl pcpheoviskes

met hanesul f onam de 400 MHz' H NVR (CDCI3) 6 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 2Hy,2gl. 71 PCT/|BCG2/ 03668 mvl). The
reaction was vvarrred to roomtenperature and stirred for 3 hours. Cold
saturated NaHCO3 was added and the m xture was diluted with ethyl acetate.
The layers were separated, the aqueous |ayer extracted with ethyl acetate

?’Ed t hedcor"rbit ned I@&Q@-Bbﬁzvf h:?y.er&nase??wqf]d-eﬂwﬁvera W%.ﬁﬂﬂeﬁa{hﬁcs Bg/r at ﬁd|

¢ : T r e
et el Renanee. o B EoBYs T2 P B TR S o)
7.23-7.30 (.66 2H)] 3D8-d. 20.54nPHR PI77-281 0y, 2H)&.04r. 10260, 2HR.17/8-1(78; (m) 28),5. 6
Hz-; 2H) 3|j§sg5(%%=%g+;)3,]_,53 36 (s, 3H), 3.21 (t, J = 5.6 Hz, 2H), 3.19 (d, J

35 ( S35 dsoma e etz bisvaislad. tesme o
0 83 (t 3|—|) VS Exg:3Bengys63,5 naiphegyhéretyhs 0 ccordi ng
;gl Ejh]gagpz gcggﬁr e 400 nﬁxzamlphm (DAY 543 (s M%} fmh ﬂﬁwmzsﬁﬁsmﬁ {)églm C
300 W 11 MmO} 27579 iy 2 2008 24 50 0 i 082 547473 Sl
4H), 3.67 (WSMEHILE. 60 (s, 3H), 2.80- 2. 2. 95 (brm 4, L 91- 1. 95 (m 2H),
1.71 (brs, 2H) Q05 bbrizvi NRCERS 18adadl (M 8H).
> ?35(32025% giﬁ@wd ! NI Wl;)ﬁo?%w@@ (moBH. 72157 2l (m. emw&?ﬁgé‘é 3
% '(Axgrlb| 20?5671%43(3‘{ ABRG2A ( E’@H)HB@B?(SOQQGQOG&LJEQ@; Ekhahﬁﬂﬁ(ﬁ%nzmd@@% g‘é

enz en -am dae

MHz' H NMVR %/ ! O%é%‘s”i%g"%‘%lﬁ@b%'}“’g@g‘@%ﬁ m gl—l) '3.66 (s, 2H),
3.01-°3.10 (m 45 : bromo-pidnyl { pthex@dihp, 1..82-1.84

(m 2H), 1.31-1. 3Bz 1@@#&008%)@{%&?%&)&@1%@ 875@% 3&) §§55(s3213'5§<6§"°'-'5
75

4. EXo- 3 (3 Benzvl - 6-eth aza-
2H) 1.17-1.27 (m

,J = 9.5 Hz, 2R), V53, 78 (m, 2H), 00-2 27 (, 2H) 1701,
2H), 0.88 {t, J=7.5 Hz, 3H).
| Exo-3-Benzyl-6-(3-bromo-
400 MHz "H NMR (CDCls) 5 7.19-7.41 (m, 7H), 7.06-7.14 (m, 2H), 365 (s, 2H), 3.00
(4, J = 9.5 Hz, 2H), 2.83-2.86 {m 2H), 2.58-2.61 (m, 1H) 1.76-1.78 (m 2H), 083 (d, J=66 -
20 Hz, 6H). ‘ : : =

henyl '-Shaza-blc clo[3.1.0 hexane, '

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

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

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

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

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

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

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

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




"To a stirring solution of Exo-3-Benzyl -6-(3-bronp-phenyl) - 6-23tABfil 280675

bi cycl o[ 3. 1. 0] hexane (prepared as described in Exanple 2, 5.0 g, 14.0 nmol)
n 75 nL 10 anhydrous DVMF at roomtenperature was added zinc cyanide (2.5
g, 21.0 rWwBI0p/0356a2 t etraki striphenyl phosphi ne pal | adi um ( PCTI89Z03§68 7. O
mml ). The mxture was cooled to -78 C and de-oxygenated w th vacuum N2
purge. The m xture was warnmed to roomtenperature and then heated at 85 C
- for 3 hours. The mixture was cooled to ro@mtenperature and diluted with
ethyl acetate and water. The | ayers were separated, the aqueous |ayer
extracted 15 with ethyl acetate, the conbined organic |ayers were dried
over MpSO4 and filtered through a smal} silica gel plug. The sol ution was

ConC?‘nt r?t ed n'fnﬂ)l)yl Thel réahﬁbncﬁéﬂj@arﬂ'leﬁrtw r?or?ﬁetﬂﬂératut&hbrﬁ"lstlrre\ﬂﬁﬁr BsienliraM tcgjmit
urification. n ) e ni :
S el ) 1 et ity ik et o e St b ket S e BSRB THE b, O
56 mol) andwpet spsiated therdguenss dayerodracted with ettyl BGetatereng themmﬂegtqrmnlmg
Scotate. The s ds: NSO S0 Shidndely EmaeoeHiatersl o irnba 8) ?ﬁi"‘r ated
o G TR M R

: N 155 72380 (b, $8), 7.63-8206m m01-1.08m, 7
3 005710 (neroapt & 30528 s 1% 1544, arg o £ SR EnE LBt oy
conpound was2kipee2-267 dnd2Higt. 63-1.Fe(np 2ty @3t 3Hh MB(iD] 4954, :

Eko-3-(3-B | -6 | ; At d
oo ung pena nggvdw.@&;@o&dg gl i ey hg%ﬂﬁebfgéleda"e i EX ?gnfmm te

1H), 1p (brs, :-- Jetiayd-1hyin dazoj¢ -su o al -(3 enz—h- a3 oH)
2.77- 2 80 (ng.:;@@miﬁ&-@m-@ g'mm @ 1. 76 1 78 (m 2H) 0 82 (t, 3H); M

(M+1) 339.2. 30: » ) )

Exo- 3- ( 3- Benzvl - 6299 MHa [ H YMR CDEL) S 741 (5 14, L1T31(m, 66). G174 (e 4 340, -+ 1y
NVR (CDOI 3) 8’8721"?)5360@73f()rr$ 8028 (o117, 439, 7959 (. )71 (rsB 7070 H) MSH)
721733( M 37@ 59(brs 1H), 6.54:(brs, lH) 367(5 2H) 3.06 (d, J
= 9.5 H, . 2. 26, ,
11812‘55(m 2 H) EXN ' OJh :
PCT/ | B02/ 03658thanaulfEhaMERE 5 Exo- 3. (3 Benzyl 6- et hyl - 3- aza- -b icyclo f

3.1. d hex-6-yn h t f
Exo- 3- Benzyl y6 gth g‘zﬁMﬁ(ﬁﬁé %MFI‘ @njkg 680684( [; 673’?] Beg??argg)
R et 7622 8@&@*@2@%%7 ‘148

(prepared as3: %@@?*ﬁbé@o . 251 083
(£, 3H); MS (M+1) 389.1
20 Exo-N-IS-(3-Bensz 6-propyl-3-aza-bicyclo{3.1 O]hex-B-yl)-phenvI]-
methanesu!fonamlde ' 7
| 400 MHz "H NMR (CDCl) 3 7.28-7.30 (m, 4H), 7.17-7.27 (m, 2H), 7.00-7.08 (m, 3H),
- -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), 1.74-
1.73 (m; 2H), 1.17-1.25 (m, 2H), 0.85 (t, J = 7.5 Hz, 3H). o
25 . . - Exo-N-[S-(s-Benzyl-G-isopfopyl-3-a_g£!:jcyc!o[3.1.0lhex'-ﬁ-vl)-phenvll-'

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

methanesulfonamlde

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




5 anhydrous nethyl ene chloride at -78 C was added TBAl (7.92§Argh208nmp| )
and a 1 Mboron trichloride solution (38.5 nL, 38.5 mml ). The reaction was
warnmed to O C and stirred for 3 hours. Cold aqueous NaHCO3 was added, the
'reactlor%vd(\j\@# gdijuted with methylene chloride and the | apefsppomtics
separate %e aqueous | ayer was extracted with methyl ene chloride, the
conbi ned organic | ayers were dried over anhydrous MgSO4 and concentr at ed.
The crude 10 materi al was purified by flagh chromatography to yi eld the
desired phenol. 400 MHz "H NWR (CDCI3) 5 7.21-7.38 (m 5H), 7.05 (t, J =
7.9 Hz, 1 H; 6.73 (d, J =7.5 H, 1 H, 6.66-6.68 (m 1 H), 6.59-6.61 (m
1 H, 600(brs 1H, 367(s 2H) 279295(m 4H) , 182188(m 2H)
1.77 1.80 (m 2 (N \ Pk .
Ex0-6- (3. 5-D | o%ﬂ%:he , , / ; _ o

stirring soIEBEMcP_TE!LExo 3-Benzyl - 6- (3, 5- dlfluoro phenyl) 6- ethyl 3-aza-

bi cycl o[ 3. 1. 0] heaeme(zmﬂmr(cooe;adasmaqqﬁdsuﬁeﬁsarml(e 2H), é@@(mm 30465

et pal | adiBRTorRaCRarAn. ¢ T {54 4107, M Eor B P2t Fleh tloa oa
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03/ 03563(? PCT/J EP 2 %ﬁ6§\%er e‘)t%'mg 3.5 hours, the mixture was diluted with water and extracted -
‘with ethyl acetate. The combined organic layers were dried over MgSO, and concentrated to
yield 3.17 gm of product 400 MHz "H NMR (CDCls) 5 7. 30-7 39 (rn '§H), 7. 09 (t 1H), 6. 70-
6.71 (m 1H),6 61-6.63 (m, 1H), 6.49-8.51 (m, 1H), 3.70 (s, 2H), 3.56 (brs 2H) 3. 04-3 10 {m,
" 2H), 2.82-2.87 (m, 2H) 2.04-2. 10 (m, 2H), 1.77-1.79 {m, 2H), 0. 85-0. 89 (m, 3H).
- 25'_ : The following compound was made accordmg 1o the procedure in Example 4.

Exo~3-(3-Ben;yl-s-ethvl-s-aza-blcyclo{3 1 O]hex-ﬁ-vlj-5-ﬂuoro-benzam|de :
o 400 MHz."H NMR (CDCl3) 6 7. 47 (s 1H), 7.21-7. 34 {m,. BH) 7 .07-7. 10 {m, 1H), 6.07
(brs, 1H), 5.90 (brs, 1H) 3.65 (s, 2H) 3.03-3.08 (m, 2H) 2.77-2.80 (m, 2H), 2 05—2 10 (m'
_ 2H), 1.76-1.78 (m, 2H), 0.82 (t, 3H); MS (M+1)3392 - ,
0 Exo-3-(3-Benzvl-B-pr0pvl-3-aza-blcvc!ol'3 1 D]hex-s-yl)-benzamade -
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, -
- O3H). ' : ' '




pressure to yield 1.3 gmof desired product. 400 MHz 'H NVRZ{ &p3@%65 7. 63
(s_,IH)-,7.46 (d J 8.7 Hz,, 1 H, 7.25 (d, J =8.7 Hz, 1 H), 3.78-3.82
(m 2H), 3.23- '(m 2H), 2.33 (brs, 2H), 163169(m 2H), 0.85 (t,
3H); M m%"’%’ﬁ@ 1. The following conpounds were made acBETABRAIES t he two
procedures in Exarrpl e6. 5

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

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

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

" 3H), 1.92-1.94 (m 2H), 1.61.1.67 (m 2H), 0.83 (t, 3H) M5 (Mrl) 299.1. 10
Exo- 3-( 6- Et th 3-aza-bicycl 0l3. 1. 01lhex-6-yl)-phenol 400 MHz 'H NWVR ( CD30D)
S7.05 (t, J =7.5 Hz, 1H), 6.66-6. 7TCEXAMPLEY , 6.57-6.59: (m |H),
3.37-3.41 (m 2H), 3. A53lBerdaY-620\13.22:00c210021.6e HenB- 1 62 (M 2H),
0.79- '0.84 (m 35‘1); IV 3. - 3aza- |cyclof3101
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Exo- N- (3- (6- Pr.opel - 3-aza-bicyclof3.1. .

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

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

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

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

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




2H), 2.90 (s, 23#épril 20067- 2. 09

2H), 3.42-3.46 (m 2H), 3.17 (d, J = 12.0 Hz,
J=7.1H, 6H). 21 April 2006 WO

(m 2H), 1.58-1.65 (m 1 H), 0.89 (d,
03/ 035622 PCT/ | B02/ 03668 -34

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

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

1.88-1.90 (Hﬂes%@tg 06133ﬁgﬁvof41esrrea’ gﬁ;dh& 4Gz $2RMR (CDIOB) 57753 k& HBHMe 0. 81
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(2.0 equiv.) lumtrlacetoxyboro dride
(2. Oequﬁv) Th - 2ach pthex-6oyl)-p-Auerophenyly t enperat ure for
up to. 24, -hg r-ﬁneg[h,engiit,mgures wer e then quenched by t he addition of

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

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

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

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

_ idiRed :ﬁhcsv\mbﬁbnﬁnmmesz&m&imui v.) in
chl ori dé? met hano‘I‘OO(MHZI_ H 'S'I"Rn%@#%’rlél'f Z@thiHW 1§t7 FZM@ a2 1K 3 71 "added
the appropr g énaH)B.2588h (As2H)) 2.95 &, ak), d 3ogzaaodnuame,swq-na4 (m,22H).00.86 (t,

- met hansul fopj,c acid or benzene sulfonic acid (1.0 eqUIv) I n one portion.

The resul ti ﬁ'a) m-xture was stirred at room -
Exo-3-(6-Ethvl~3-aza-b|cvclor3 1 Olhex-G-vI)-benzamlde

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




tenperature for up to 18 hours, during which tine a precipi 23t #ed.
"Filtration of the solid

Exo- N- (346- Et hv1- 3- 13- (1- hvdr oxv- cycl ohexvl ) - propvl | - 3-aza- bi cycl of 3. 1. 01he
X-6 -yl } Whed8as§22net hanesul f onanmi de 400 MHz' H NVR ( CDCI 3) PETIB®™®386823 ( 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; M5 (m+l) 421.2. - '
Exo- N- (346- Et hyl - 3-f 3- ( 1- hvdr oxv- cycl ohexyd4) - propyi | - 3-aza- bi cvcl of 3. 1. O1lhe
X-6 yl}-phenyl)-nethanesul fonam de citrate, mp. 85-90 C. 21 April 2006 WD
03/ 035622 -35 PCT/1B02/ 03668 . ' _

Exo- N- (346- Et hyl - 3-f 3- (1- hydr oxynet hyi -cycl opent VI ) - propVl i - 3-aza- bic

/ cl of 31 .01hex- 6- yEo-BleePidpyi-JredakiogselB.A OleRicde)-HdBardvide' H' NMR (CDCl 3) 6

7.19-7:23 (m 1H) 1 7

3.00-3.02 (m 2H)4°°2M827 '('rsn“”%t%mo@gé%gggﬁ 1%:? 5727§dm2(‘§& 7?;?27

1. 80- 1. 85 ( rifH), BI4FRES (. BY, 245852 (., 2H))3.201(d31= 12.4 81z(2H). SH-2- mmszm cor-(m
3H), 0.78 (t1.60)w 2R, 1&@1,25\@ éﬁ{:é)as(d.?lr%HzEm 143 6 (3 5
Di f | uor o- pheny()_ ethyl - 3-aza- O hex- 3 |I-Bropyl} . :
cycl ohex&nol 400 H4% ReFulfog ghIS-16-gthyled- 3. gngl-am '

1H), . 2. 87- 2 93 (THOD‘W)lz HNMFQ Gt%OB)BZd?mzﬁtrB.Al-ﬂ) 763329%(2»1 41p.3.05. (#9- 1. 66

oo o8 b3 T T g Yot iR SR HIEAERCU

Mz ' H NVR @ﬂb@nawﬂlzase (s 1H, 7.57-7.59 (m 1H), 7.23-7.32 (m 2H),
6.67 .15 (s, 1H) 6.34 (s 1H), 3.01- E)aA,QﬂLgfn 2H) 2.84, 2.87 (m 2H),
2542 (m ; m, 2 —721_1. (m2,117172(mr
8H), 0.7% (t & : A pnpevedsal oraia c aci d
(346- ethyl 343- (1 hvdr oxv- cyclohexyl) :

(o) 5 32‘39@‘%‘%%8& Bfl%"l’“%% @feml%ff’?%'a bl o
(m 2H) shioide (05H)1) abropg) gMmperafyig Wasipddes apgalgengde phyiorraly XX (25 equiy.), 2H)

1. 73-1.83 ( mveticddy,(2.0.e48iv} aﬁﬂsddﬁin thidtdroxybordiffdrfide (2.dequid.). b ieadtion piiRttdrps -
465. 1

15 T were sttrred at room temperature for up to 24 hours The mixtures were ‘then quenched by

o the addltlon of saturated sodlurn blcarbonate solution and extracted with methylene chloride. -

The combined organlc Iayers were dried over anhydrous MgSO., and concentrated under

Teduced pressure The resultmg crude matenal was. punf' ied by ﬂash chromatography to yield

- the desired tertiary amines in 40-95 % yletd _

20 _ The followrng compounds were made using the above procedure of Example 7
- startlng wnth the approprlate starting amlne of formuta (XVIII) and the appropnate aldehyde .
‘reagent of formuta (XIX). o '

Furthen'nore pharmaceutlcally acetable salts of the compounds hsted below can be

o prepared as follows To a stlrnng solutlon of compounds of the general formula (XXI!)
25 '(prepared as descnbed above in Exampte 7.1 0 equw) ina su:table solvent such as methyl-
ethyl ketone methylene chlondelmethanol (1 1) or methanol (0 1 M) at room temperature was - "

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




Exo 2 Methoxv ethanesul fonic acid (346- et hyl - 3- 1341- hvdr oxv2¢ YeribiO8yf | -

propyn- 3-aza-bi cycl of 3 1. A hex-6-vl }-phehvl)-am de citrate, mp. 120-124 C

11 25 Exo N (3-(6 Ethyl 3 f3 (1 _

hvdr oxv- qyghaheyml ) - propyl | - 3-aza- bf cycl of3 1.d hex-6 PCT/IR02/03668

yl -5-fl uor o- phenyl ) - met hanesul f onam de 400 MHz' H NVR (CDCl 3) 8 6.84-6.88

(m 2H), 6.68-6.71 (m 1H), 297299(m5|—|) 2..82-2.85 (m 2H), 2.54(s,

2H), 1.73-1.78 (m 4H), 1.23-1.64 (m 14I§)5 0.78 (t, J=7.4, 3H: M5 (m+l)

- 439.3. 30 Exo N (346-Ethyl 3 - - -

f 3- (1- hydr oxy-cycl ohexyl ) - propyl | - 3-aza- bi cycfof 3. 1. d hex- 6-

yl }-5-fluoro-phenyl) - net hanesul fonam de besVlate, MP. ,85-88 C Exo 346

Ethyl 3 f37(1 hvd 9 . . . a.LtheXGyl}_

5-f1 uor.o- benzan &% 4 Vi (O m- L , 7.28-7.31 (m

1H, 7. 04-79_@12@331_011@1%&)_@&*@9&)1&&&9&(5 1H), -3.02:3.04 (m

iH)1921822£21 91 (T408mﬁz‘ﬁf\ﬁ'ﬁ? C|3¥b+)r,19-1z231m11r§87090n 1) 7.047.06 ¢rd,. B0, {37 2H),
r

03/ 035622 pgg}g ek, 2H§,@97 /s 511]) 3.6 Db [ D) 2880253 th, A 1 o-£888m, VIO

Ex0- 3- f 6-gEt hygl)- B5d-B54 (n, yigiricady+48y/@d, GHEX2G-1200p 13H), DU & J57 SV MS. 1)

. A hex-6-vl} 2quoro benzani de tosylate, 400 MHz'H NMR (CDCl 3)S 7.21-7.26
.(m 1.H, 7. ‘711(m 3H), _2 99 (s, 2 q-2.73
(m 2H), 2.38-2.4& BH(3)5 phenyl)6 2H),

1.73-1:75 (r@c%huxang;54 1.65 (m 5H), 1. 3 1. 48(m . 0.8l (t, =75

Hz, 3H); MBS

- Ami no- cycl ohexyl M%UINM%(@‘%)IS esﬁ?ééﬁz 4(81 29& 051436 q(rB’lﬁ-gkngZ% (m, 4H)

vl }-phemy ) -mag-hanes eH)f Cramob de, 480 1B .SBHMINRHY GRS §) JI7 4. 3 Msl(w+(')n
1H), 6.98-7.05 (m 3H), 3.26-3.35 (brs, 3H); 2.92 (s, 3H), 2.86:2.89 (m

[ZJEDenyIZ) 7ﬁetzhanegm 2 t2 38 2 39 (m 2! ’x]i-'ropg:}“ §-az£ 'i)ic’vcl%w‘i’_lﬁex-s-vi}-

Exo- 1- Met hylbdnlzh,h.agdazol e- 4- suI fon| c acid (346-ethyl -3-13-(1- hydroxv- 5.
cycl ohexyl ) -prop a f 4] YV ba 0, H
NVR (CDCI 3) S 7. 44290(“&' é%@f@@%&rﬁ’%%%&ﬂr@gﬂ} i3 @’mﬁ ﬁ% A
7.05 (m1QH)(s B) 0846(s, 9H), (31~ B.oMm. @4)5@8!(@8731159 2HR2 5425 ("2 1§2d§4ém94 (m
2, 2. 9—1’5 {$-1.75 (m, 2H), 1.17-1.72 (m, 8H), 0.73 (5, J=7.2, 3H); MS (m+1) 371 2.

' . Exo-2-Methoxv-ethanesuIfomc acid (3-{6-ethy|-3-l’3-(1-hvdroxv-cyclohexyl)—.

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

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




2H), 2.50 (s, 2H), 1.21-1.76 (m 17H), 0.64 (t, J=7.4); N5 @hferil 286 2.
Exo-1- Met hyl -1 Hi m dazol e-4-sul fonic acid (346-ethyl-3-r3-(1-hydroxy- 10
cycl ohex%iﬁ)ro vl | -3-aza-bicyclor3. 1. C] hex- 6-yl }-phenyl )-am de citrate,
mp. 145" 5622y 0-3- f6-Ethyl -3-f PCT/IB02/03668 -

3-( 1-' hydr oxv- cycl ohexyg- propvl | - 3-aza-bicyclor3.1 .Q hex-6-vi}- phenol 400
Mz "HNWR (CDCI3) S 7.03 (t, J=7.6, 1H), 6.63-6.67 (m 3H), 3.04-3.07 (m
2H), 15 2.61-2.64 (m 2H), 2.52 (s, 2H),-36-72-1.75 (m .2H), 1.17-1.65 (m
17H),,7.6 (t, J=7.2, 3H); M5 (m+l) 044.3. Exo-3-f6-Ethyl-3-r3-(lI

- hydr oxv- cycl ohexyl) propyl | 3- aza- bi cycl of3.1 .d hex-6-v1}- phenol citrate,
mp. 147-152 C

Exo- N- (346- Et hy| E3e{f3X6(Eithyii3-[3d1-bydiorirexaldhexyl)apotv ]-&za-b&:yblombméﬂﬁl!l}g hex-
6-yl} 1.69 gg og];genz s thsagte( M 14H), 0.73-0.76 (m 3H); M (M1l) 420.3.

30 Exo-N-(I°* =3~ et hanesul f onvi ani no- phenyl) 3-aza

bi cycl of 3. 1. 01he331i3119 112§)r pyl }-cycl ohiexyl | -acet am i de 400 MHz 1H NVR
(CDC|( 3) 5.7.19- 7E23-1(Méth¥l m-umaazl'v&rﬂsdl @m i

- 5.29(s, 83- . .5

2.01.2. 0% i 2H) 1.75-1.79 (m
4H), 1.25-1.52 (490 MGH)HWI?B‘JE(GI;,)BJM(S? 1%)m22-223mm~n) TADTEAME), AB, 035622

-37-. PCT/ 1BQ 8

Evo - 546. EOTUM487590:0.92 m, 161, 358 (5 3H) 34 (5, 200, 2.01:2.94 (m, 24), 28028 (m.
.Ct hex- 6- y&) ARy BHdHahesm. ﬂma%ﬂ@ JFTt B (4 INRAT-3-CDCl ). 5 6.99-7.21
(m 8H) 12.94-3 Jﬂo—ﬂIliletﬁﬂ'li—l-nﬁn&&o!eﬁ-sﬁﬂh:c 2. 88cnd2 913 Gﬁbt ]

3
Ji

(m 4H), 1.2800k " 5 = 75 pp, 2H).‘07.6(t J:-7.5Hz 3H) NG (Mr1)
391.1; 400 MHz "H NMR (CDCI5) § 7.03 {t, J=7.6, 1H), 6.63-6,67 (m, 3H), 3.04-3.07 (m, 2H),
EXO 343 d 3- éé‘ff‘%&' rﬂ%)cfﬁﬁ@%wl)??ﬂrﬁ&m EHPH"?QIpééI(m 11‘1—?)37 Q(C.}”?'é)%ﬁ) %ASO hex-
L ‘o 1)3443
m+

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




400 MHz 'H NMR (CDCI3) 8 7.69-7-70 (m 1H), 7.53-7.56 (m 1@f Apfl 2067 37
(m 1H), 15 7.26-7.30 (m 1 H), 6.24 (brs, 1 H, 6.00 (brs, 1 H, 2.90 (s,
4H), 2.50-2.53 (m 2H), 1.82 (s, 2H), 1.69-1.73 (m 2H), 1.12-1.59 (m
16H), 0. &b dussdz= 7.5 Hz, 3H); M5 (Mrl) 385.5. Exo N (34@1nBosdsses
Hvdr oxv-.cvcl ohexyD- propvl I - 6- propyl - 3-aza-bicvclor3 | QA hex-. 66-
| } - phenyl) - met hanesul f onam de 400 MHz'"H NWR (CDCI3) 8 7.15-7.19 (m 1H),
7.06 (s, 1H), 6.98-7.02 (m 2H), 2.93 2@4(s, S5H), 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);
M5 (Mrl) 435.3. .
Exo- N-(3 (3-r3-(1- CVano cvcl ohexyD prolel 6- et hyI 3-aza- b| cvcl or3 )

: _ f one .

(m 1H) 7.00-7. & ) G5- P o :
245248(%@&@3&%@&4% 150174(m 11H) 112122(m

3H), 0.78 (t, Oal\@lzhﬁi\ll\ﬁ%gf é%-?)m%%%rﬁ 2. &0 (e 98 @f Stenessd foni c
ex

d hvd
S?prf3§3a§§4@’5. y eHb 5 Ofy i ’Qrvﬁérﬁ\ﬁ 24048 45 TG RS W 3) o

7. 18(t 5 af2tz, 1H), 7.09-7. 10 (m 1H, 6:99-7.03 (m 30 2H), 3. 79 (t, J
= 5.4 2H) | : , 3 1881 AAFiSx-62 )
(brs, 2H) 2.90 rin) : ' T

7.5 Hz, 3H)_uﬁm_§&1) 4793 Exo 3-13 13(1 Q/ano-

cycl ohexvf - pr opVvidg bmwlmrra ﬂH)Gi.‘Bema@nwrb ﬁ&-banmmPﬂﬁ 400

0. 7287, %?é%v# w i ' én”lﬂﬁ%i%s .35 bipdorb 2805 i dhyP2eh™,

C2H), 2. 8- 2288 ((eHR HBI-131 (AptH)] 1.6 06 Wi, BB5 678 ( 3§ L PME AN
244247(%1;H) 1.90-1.95 (m 4H) 1.74-1.79 (m 2H), 150 1.72 (m 9H),
1.09-1.22 (M 9, 0.76 (t, J 3H).: |vr5( 1,580, ]

Exo- N- (3431 3- (1 ; R ' Ay IR
-6- yl}- phexﬂ\ﬂehziﬁueéha nes quo namide 5 400 M—Iz 'H NI\/R (CDCI 3) 8

T R e e oS . 74

2.49-2.52. (m 2 {;
He, 3H) 165 (V630416 3H), 6.24 (brs, 1H). 6.00 (brs, 1H), 2.90 (s, 4H 25025 {m, 2H) 18 (s, 2H)

1 60- 1 73 (m 2H), 1. 12-1 59 (m, 16H) 0.82 (t J=7.5Hz, 3H) MS (M+1) 3855
I-3-aza-b!c clo 3.1 0 hex—

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

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

. - benzamide : ‘ S '

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




Exo- 3- (3-r3-(1-Cya no-cycio pentvg-propvl|-6-eth yl-3-aza-b 3130663 1

0lhex$-vl }- benzani de 10 400 Mz 'H NMR (CDCI3) 6 7.70-7.71 (m1 H),

_7 54-7.5 7.36-7.38 (m 1 H, 7.23-7.30 (m 1 6.27 (brs, 1
, 6. 21%‘%%‘3’?@ , 2.97 (d, J = 9.5 Hz, 2H); 2.74-2.77 P&I/1BYfe3668

3 2 44-2.47 (m 2H), 2.06-2.12 (m 2H), 1.91 (q, J 7.5 Hz; 2H), -1.52-1.84.(m
12H), 0.75 (t, J = 7.5 Hz, 3H):; MS (M+l) 366.3.

Exo- 2- Met hoxy- et hanesul f oni ¢ aci d (343 x3=361- cyano- cycl opentyl) propvl | - 6-

15 et hyl - 3-aza- bi cvclor3. 1. O hex-6-vl}-phenyl)-am de 400 MHz 'H NWVR

(coa3) 8 7.16-7.20(m 1H), 7.10-7.11 (m 1H), 7.00.7:05 (m 2H),

3.78(t,J5. 4Hz, 2H), 3. 36(s, 3H), 3. 20(t, J=5. 4Hz, 2H), 2. 96(d, J=9. 5Hz, 2H) , 2. 77-

2 79 (m' 2H)240246(m, 29, 1.80-188)(m, ZHG)TLE 129 (g 2H)H).50-1.78dm, gH), J.08- 725 (m,

.2H), L Etii-t)loib%(ﬁwsmzlﬁ)l-l)n@sM(}bsoé = 7.5 Hz, 3H); M5 (Mtl) 460.3. 20

Exo N- (143-r6- Et hy r@ nesul fonvl an _n'o‘—-henvo 3- azé bi cyclor3. |

Ohex3e||-pro el a2 : eyeitnl-3-prachieyclofd 2

V

7.69-7. 71 714718(m1 5 08.7.09 (m 1
, 6.99 7 04 (m 1 3 2. 46

(H) m  2H C 2. 16(24@@(: ﬁi{'??R(@cfé% ?3%7 (9_#(”( %W%J@&E"@l?«)gﬁ?%@h%#

| OH); -0. 74 - (284-2386(my 51);254%52@4)2H)|@5(W}mm 1353-2.08 (m, 14H), 0.78 (t, J = 7.5 y

Exo- N- (1- (S-Hﬁsfﬁtmmﬁ.—iimt hanesul f onvl am no- phenvi | - 3-aza- = -

| l(JI(:E))c/;flg?rg % ?7 , % og)el - Io ex-I -ésbut%/ram de400 M—Iz ]I:1 gl\/g6

(23621?) 2(%@2'&!&0 2.87 (s, 4H). 244(brs 22;234(m o
m 1

I 16.1.88 (m1ofye e "'%@Cﬁé‘f@%%%% RS . g

(Mr1) 490. 4.7-23-7. 30 (m, 1H), 6.27 (brs, 1H), 6.21 (brs, 1H), 2.97 (d, J = 9.5 Hz, 2H), 2.74-2.77 m, 2H),

Ex0- N- ( 3- ( 3-203-2(d¥-(y ghnypxus-evelahemy | (o7 516z, RARRIsepyds @@Zz@ 0.B5 (t J=

icyclor3.1|. g(EI-E %Zil-?} Q‘Séﬂ"}g‘ﬁ% yl ) - met hanesul f onam de 400 (CDCI 3)
m

6 7.17-7.21 6(m3H) 309312(m2H) 35295(s 3H),
2.82-2,84 (m 2HExo2-Mgthen . _’ B S4pératyl)-pid
1.19-1. 48 ( @thyt-ddidpict : Pmige V5 - (IVI+1) 435. 3. 21 Aprll 2006

WO 03/ 035622 - A V hanesul f oni ¢ aci d
(343-13-(1- hvdr of%QP WEl'dNé’!&fC)D%)éﬁyﬁrT -Bm; &'Aép?éo‘ﬁﬂl’-(@-ﬁi)a?ﬁﬂ?@?ém&fi) ,
r3. 1. G hex 8781t} J plSeniyt, PHAIB.3bY(s, 3H), 3.20 (¢, J = 5.4 Hz, 2H), 296(d J =9.5Hz, 2H), 2.77-

2.79 (m, 2H) 2.46-2.49 (m, 2H) 2. 07-2 13 (m 2H) 1 89 (9. J 7. 5 Hz 2H) 1.52-1.83 (rn
_ ~12H),0.78 (t, J= 7.5 Hz, 3H); MS (M+1) 460.3. -
20 . Exo-N-(1 -{3-[6-Ethyl- 6-(3-methanesulfonv!ammo phenyl}-s-aza- '
|c1clo[3 1 0]hex-3-yl]-grogvl}~cycIohexvl)—benzam:de S _
- 400 MHz H NMR (CDCIS) 8 7.69-7.71 (m, 2H), 7 36-7 A48 (m 3H) 7 14—7 18 (m, 1H), |
- 7.08-7.08 (m, 1H), 6.99-7.04 (rn 2H) 579 (s 1H), 2.91 {s, 3H) 283 (s 4H) 242—246 (m,
S 2H) 216-218 (m, 2H), 1.79-1.88 (m 4H) 172 (s 2H) 127’-1 57 (m 10H) 0.74 (t, J=75
25 _Hz 3H) MS (M+1)5243 . : . '
- Exo-N-(1{3-[6- Ethvl-s (3-methanesuIfonvlammo-phenvl)-3-aza-

blcvclo[3 1. 0]hex-3-vl] propvl}-cyclohexvn-lsobutyramlde _ :
_ 400 MHz i NMR (CDC|3) 8 7 17—7 21 (m 1H) 7 09-7 11 (m 1H) ? 0{}-7 05 {(m, 2H),
. bosgs, 1H), 295 (s, 3H), 287 (s, 4H) 244 (brs, 2H) 227—2 34 (m 1H) 2.02-2. 05 (m, 2H),
: ) 30 | 1.83(q, /= 75Hz,2H),1?1 1.76 (m, 4H) 116 1. 55(m 10H) 1. 11(d J 66Hz,6H} 676 -
o (t,J 75Hz 3H); MS(M+1)4904 ' :

- o lc!clo[31 0]hex-s-yl]:-ghenyl)-methanesulfonamlde : 7
h o 400 MHz THNMR (00013)57 17-7.24 (m, 1H), 6.98- 7.06 (m, 3H) 309-3 12 (m, 2H)
35 2.95 (s, 3H), 2.82-2.84 (m, 2H), 2.57 (brs, 2H), 1.95-1,97 {m, 1H), 1.84 (s. 2H), 1.19- 164 (m,
, 44H)-0314d—&~—7—144243m MS (M+1)4353




400 Mz "H NMR (CDCI 3) 5 7.15-7.19 (m 1H), 6.99-7.08 (m 3 Arsil 2Q06( ¢ |
5.4 Hz, 2H),.3.37 (s, 3H), 3.18 (t, 5.4 Hz, 2H), 3.03-3.05 (m 2H),
2.83-2.86 (m 2H) 2.55 (s, 2H), ,5 1.95-1.99 (m I H, 1.85 (s, . 2H),

Exo-N-(3 8 - Ci s (3- Brorm phenyl) 3- hvdroxv cycl obutyl met hyl | - 6- et hyl - 3-az
a- bicyclo r3.1. Olh ex-6-yl1}-p he nyl--nethanes u | fonani de 400 MHz' H NVR
(CDCI3) S7.63-7.64 (m 1H), 7.38-7.43 (mge2H), 7.19-7.23 (m 2H),
7.00-7.07 (m 3H), 3.00-3.02 (m 2H), 2.96° (s, 3H), 2.87-2.89 (m
2H),2.66-2.70 (m 4H), 10 2.08-2.15(m 3H), 1.81-1.86 (m 4H), 0.77(t, J=
7.5 Hz; 3H); I\/IS(I\/H)51925213 Exo- N '

v

f3-f6- Ethyl3(0|s- phe - - ) .
bi cycl or3. 1. O hex-6 f . TEt Tanestrforanoe : W NivR—e3 0D)
6 7.52-7.54 WMQBMMWG(m 2H) 716717(m

%F}DZZD 04-7.08 (my 8@&5@%&0&@)5?&5?@@%@%@9% MHE{)@% éﬂ%ﬁ%ﬁ 15
S0 20 7 Do ariblan F e G SARE 24 B 055 B 2Hge 3536r(31=3"%2@§1582“)
rono- phengl) 1:9511;9!; (rnom} ¢gs tsomyt 1/122-ﬂr6£(n|n)4141-l} Geei(dwl—-ﬁf H-z,@lewMa)wg 3.

r3.1. A hex-6-vl}- , D). 8ot :
7.65-7.67 (m. 2H); MGy b =2 (m
2H), 2.85-2. &&v_f_lgﬁ_mll,aex-&vﬂ-ghmvnandthanesmfonamlm 2. 65 (m 2H) 2 05-2. 07

g lrpD 3% (%/& ?44%19506 iz SINMRYCBE1of $i7.6317 84 (m, -2 3624 Ao (ol 265, 7167 25 G, 2R, HE
B 31 6 Bt I 007 s 36 A0 s 2SR e Pl QATAAER R 26578 44,

i cycl of 31d. CklaR-16{mi 3H)besnaaa$ahe495 040 Q, Jz .5 Ha, BIVERMEQI8 03102, ﬂﬁ‘éBz(?s( I H)1
7.71-7.73 | ) Desvi 7

H. 304 (E)lm |2_|) xd- : g ﬁ\ -£ :s—i?'-rox -3-e M- -2 -" I a% = g (mm 2H) |
2.33-2.35 ( 'A--"'-*-. '-u-- thanes u'aeJ = 7.5 H4 2H) 0.83 (t, J =

7.5 Hz, 3H); IVS 406-MHz 3R vk (cnaon 5 7.52-7.54 (m, 2H), 7.27-7.37 {m, 2H) 723-7 26 (m,

Ex0-346-Eth h KH E g*ll

bi gycl of 3. 1y Qgg(\]}l( vgéh§£g1eld)§%%gxm%g%r}t’ ZF' 0%328(”32% %9;3'3&?5H)
7.54-7. 58 (mm, EHB-I)Z 907(5%)72'6@ g2ntm, RHE.15-2.28 Tm, SH)3L7E-h79 (nkd)2H).60. FRtLUWTE5 1H),
6.02 (brs, 1&3@@0\‘.@)42@ 3981 (a, 4H), 2.42-2.45 (m 2H), 1.80-1.88

4H), 1.51-1 m 0:73-0.77 (m 3 M1
gr7n1 3H) 21 April 28%3-3I8-Gaidy $ Vd;?%ﬂwb"ﬂﬂmefhv Betiyiais | )

et
I alire

U

Hilated y
Exo- N (343 [@L@WI opentylvi_’ BFSpw | - 6-i sopropyl - 3- aza-
- 400 MHz "H NMR (CD;0D) 8 7.75-7.76 (m, 1H), 7.65-7.67 (m, 2H) 7.32-7.50 (m,
20 - 4H), 7.24-7.28 (m, 1H), 3.09- 3. 12 (m, 2H), 2.85-2.88 (m, 2H) 2 74-2 76 (m, 2H) 2 61-2 65
~ (m, 2H), 2.06-2.07 (m, 3H), 1.94-1 95(m 3H), 137 (G, J = 7.5 Hz, 2H) 0.78 (t, J = 7.5 Hz,
'3H); MS (M+1)471 2.
Exo-3-!6-Ethy[~3-[c:s-3-hydroxv-3-phenvl-cyclobutvlmethvl)-3-aza-- '
-bicyclo[3.1. G]hex-s-vﬂ-benzamrde
S .25 400 MHz 'H NMR (CD;0D) 8 7.78 (s, 1H), 7.71-7.73 (m, 1H), 7.52-7.55 (m, 2H),
7.34-7.52 (m, 4R}, 7.24-7.27 {m, 1H) '3.94 (brs, 2H), 3.38-3.40 (m 2H) 3.09 (brs, 2H) 2.79-
2.82 (m, 2H), 2.33-2.35 (m, 2H), 2.17-2.29 (m 3H) 1.78 (q,J 75Hz, 2H) 0.83 (t J= 75
Hz, 3H); MS (M+1) 391.2, : _
. Exo-3-{6-Eti1vl-3-{3-{1 hvdroxvmethyl-cvclopentvl)-propvl]-3-aza-
30 bicyelof3.1.0Thex-6-yl}-benzamide " c
400 MHz 'H NMR' (CDCI3) 5 7.70 (s, 1H), 7. 54-7.56 (m, 1H) 7.34-7.38 (m 1H), 7.27-
7.31 (m, 1H), 629 (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-. 77 (m, 3H); MS (M+1) 371.3.-




bi cycl o r3. 1. A hex- 6 vl }-p henyl) - net hanesul f onami de 400 vHAZ THRIRO}ECDC) 3)
5 7.16-7.20 (m | ,705707(m2H) 6.97-6.99 (m- H, 3.36 (s, 2H,
3.12-3.1 95(5 3H), 279282(m2H) 252255(m2H)
206203”6@!%:{3%221 . 1.84-1.85 (m 2H), 1.30-1.58 (m, 12FJ/IB@/ABOE (d, )
= 7.1 Hz, 6H); IVB(IVH)4353

Exo-1-]. 6 Et hyl - 6- ( 3- nethanesulfonylan1no phenyl) 3-aza- blcyclof3 1.Q hex-3

- vI met hVI | - ¢ycl ohexanecar boxyl i c acid armide 400 MHz 1H NVR (CDCl3) 8 7.62

(brs, 1H), 7.18-721 (m 1H), 7.09-7.11 (m 1H), 6.99-7.06 (m 2H), 6.68
(brs, 1 H, 575 (brs; 1 H, 2.993.08 (m 4H), 2.96 (s, 3H, 2.66 (s, 2H),
10 1.81-1.92 (m 2H), 1.75-1.79 (m 4H)., 1.43-1.53 (m 5H), 1.19-1.31 (m

3H), 0.79 (t, J fx?)-bﬁ(.’i;{ﬂ:i-!@dro@é l_dﬂl_(ﬁg @ntyl)-propyl]-6-isopropyl-3-aza-
Exo- N—f3f6- ] : 'F% a-?eclobutylrret vl)-3-aza-
bi cycl ol 3. 12 PiSFani de 400 MHz' H NMR (CDCI3) 5

7.02-7.29 (m 9H)400mrm2H3wR(qnﬁla)sm)mzzcg(rn (181), 737,078 8H), BH7(E99 @H)H),
2.47-2.59 ( 36?(4")2H)23%93?4 42(—15“29%’1)5 3H); £99-2.83%n (41, 25D-2.58 (R02th; 2860186 4H) -

0. 80-0. 84

Exo-3-162Et I”’Q?%‘?%‘ﬁ “hﬁ'i’&d)?& 135%%r1§f'%9\f‘8|(6b‘m7y1 HéﬁW,IMSQ\ﬂ%ﬂ)_&%%I cycl o
r3. 1. O hex- 6- Vi | £xeng : b {41.01Rex3. H)
7.56-7.58 ( G ol Bl e lotdanfc drbokle “20 6.20 (brs, . 5 brs, 1 H),
329335( 52 852-2.57 (m. 2H), 2.31- 2.37 (m
2H), 1.90-1.98 (npom-gz lem{QDGE)QmBZZbDS, 18), TH8G.B3An{, MH) 3FEPO-RIB1 (W 1),
391.3. EXo- b'é&wfo% (&Cm)- éeﬁb}édﬁﬂﬁév% B! 295-9'099#%% 2.96 (s, 3H), 2.66 (s, 2H),

t hvl 6- -3-
D Cyel ot 1 TBPRER e 1T Jhd7on (o AR e 5R frorfith HIS-13b6M. 078 Kv=(165G) 3)
8 7.147. 28HEIH)ONG () 020309 (m 34, 3. 23 (brs, 2H), 25 3.05-3.07 (m
), : 0- 20 3

3H)," 2.96 (s, . _3;35(m,2H)
2.02-2.16 . ot o, (M)
455. 3. ' i [ no ph a

‘ nylt) 34aza bi CﬁCh@ﬂﬂHi @W&uysgaetdzyﬁégw@ﬁ Tzcsaiet{%)éhzczsﬁ% [g)eﬁgbutyl
ester
Car o 206 orajo gte s, ath, $a'e 3 ;5. £ T8 338 wwewgt i
2H) , 1. 81- 1. B0 3HMMSIN+1) 4417R- 1. 74 (m 2H, 1.42 (s, 0. 76 (t, J =
Hz, 3H); MBS (Mrlkxo%g_ yi-3-(ci : ' yclobytyh eth .I -3-aza- P
Exo 242-T16- Eth'L-o- , yclor3.1 Olhex-

-3 vi | - et hy| Bicyglol ' |d400M-IzHN|\/R(CDCI3)8699713(m
- 7H), 6.85-6.87 (moﬂhﬁ HWﬁlctS@Z)%ﬂB—ﬁH}szé_%g@@&ﬂﬁs 11 7—14376412( ) o4

2. 98 3. ( 90, (

S 2H)£’3 %%oék%gfifﬁ% by oS58y Pl gy 252 a(p,,Hg%mm V6
( |\/|+17) 2.37 (m; 2H) 1.90-1.98 (m, 2KH), 1.80-1.86 (m, 2H), 0.79-0.83 (m, 3H) MS (M+1) 3913. 1

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

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

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

hen |-.3-aza'-bic' ciof3.1.0 h‘ex-a-f. -




469.3. 21 April 2006 WD 03/035622 PCT/|B02/ 03668 -41 Exo- 221 April 2006

f 2-f 6- Et hyl - 6- ( 3- net hanesul f onyl am no- phenyl ) - 3- aza- bi cycl of 3. 1. 01lhex- 3-

yl I -ethyl|-indan-2-carboxylic acid am de 400 MHz 'H NWR (CDCI3) 6 7.07-7.23

- (m 7H), 3 (m 1H, 651(brs 1H), = 5.78 (brs, 4 (d J =
16. 2 szér&%“ 0-2.99 (m 9H), 2.63-2.66 (m 2H), 1. 9311(:]%8702%6 (469 2H),

1.77-1.82 (m 4H), 079(tJ:75Hz 3H); M5 (M+1l) 468.3.

Exo- N-(346- Et hyl - 3-f 2- (2- hydr oxynet hyl -i n lan- 2-vl)-ethyll-3-aza-

bi cycl of 3. 1. A hex- 6-yi } - phenyl ) - met hanesu f'onamlde 400 MHz' H NWR (CDCI 3) 5

7.18-7.22 (m 1H), 7.04-7.14 (m 6H), 6.97-6.99 (m 1H), 3.43 (s, 2H),

3.31-3.34 (m 2H), 2.94 (s, 3H) 2.90 (d, J = 16.2 Hz, 2H), 2.71-2.77 (m

4H), 10 2.66 (d, J- : . 89. P H) ,

1.57-1.62 (m 2H)Ex R 3 .9""1"’@3' il 2

Exo- N- ( 3- (6-MMMMQ n- 2- yI) pro pyII-3 aza- bi cycl of -

3.1.40 h 6- f- 6
s.1a 2§X(my'5}h)“°9 l+d7 a(mgﬁs% 749%44@1 N th)qHﬁl-@é 5
(d, J= 17.0 58 (Bt §4@M h)290£9$2m29m42§%?6§m5' 2Hy, h%% &n

2H), 2. 83- 24}, A 4m aitrﬂ AHjLo%(t(alrmHa §H)5MB|1M+‘E)H)3$31 72-1.73 (m 2H),
1.40-1.47 (m 2H) 4 ( ' Mrl z} é._ Exo-3- f
6Ethy|3f3(2- . R o 23 ycl of 3.1.01
h ex-6-yl- } bidyshifihtdihex P 3) 5770772 (m 1H),
7.53-7.56 (m lH) 8 -
G 6 5 (ore e KAH%‘HW ddBls)%'ﬁ)ﬁ)mz%(% ’n{) %4%% rﬂre‘lﬂbﬁszi?éég? 2131)20 "
17.0 Hz, 2HB: 432(59%1")( #31-§.34 4mg2hl), pi94 (9 351), 28049, = ﬁz("l‘ﬁ 2p}2. 7’12273("2 4B (m
2H), 21d3 2,669d(J8 1824z, 2H), 81937(1139 (an 2H)7150-|1133 (BHH), 1577464, &H,0.772H) =

1.42-1.48 ( 3H) M5 (M+l) 434.4. 25 :
Exo- N- (343- 15]? '%g)%h r%&ﬁifgjr?%z yI) propyl | - 6- et hyl - 3- aza- bi cycl of3 1At hex- 6
-y l}-p h e nyl )_Ezg;&@j_#_lmﬁ_m;(glmmnndanzz-vﬂ-mm 1E3-azmbigyeiols. QD) 6
7.18-7.29 ( -.methaR&sulfoddmiaan 2H) 3.59-3.61 (m" 2H) 3.22 (ABq

AAB=42. 8 Hz. ,
(m 2H), 1.76-1. ¢00 MHZ HHMR ¢ P"ﬂ% é%g%ﬁllﬂ%&}véﬁf%af 421 111{0 30
Exo- 34316 3- (H2; 2}, A20i(dEri72- N, )2Hp]r2tﬂ3y296(6“+ &t 217282 Tazien, BHE PoA3eA.46 (001 240X - 6- v |
-} benzam de ; 13.5 17 (m, 2H), 1.87 (q, J = 7.5 Hz, 26, 172473 (m. 2H), 1.40-1.47 (m, 2H), 0.74 (. =

7.5 Hz, 3H); MS (M+1) 484.4.

Exo0-3-{6-EthyI-3- [3-(2-n|tro-mdan-2-vll-propvl]-3-aza-blcvclo{3 1.0Jhex-6- l -

benzamide ‘ ,
20 400 MHz "H NMR (CDCls) 5 7.70-7.72 (m 1H)'7 53-7.56 '(m 1H), 7.32-7.39 (m, 1H),
| 7.28-7.34 (m 1H), 7.14-7.23 (m, 4H), 6. 13(brs 1H), 5.93 (brs, 1H).387 (d, J = 17.0 Hz, 2H),
3.20 {d, J = 170 Hz, 2H) 295 (d J =95 Hz 2H), 272—2 74 {m, 2H) 2.43-2.46 (m 2H),
213-219(m 2H) 1.89(q,J = 75Hz 2H), 174 1 78(m 2H), 142 1.48 (m, 2H), 0.73 (t,J-
_ 7. 5 Hz, 3H); MS (M+1) 434.4.
| 25 o Exo-N- (3-{3-[3-(2-Am|no-mdan-2-vl}-propyl]-6-ethyl-3-aza-b|cvclor3 1. O}hex—s-
vl}-phenvl)-methanesulfonamnde g :
| 400 MHz 'H NMR (CD,OD) & 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)4544 ‘ '
30 , Exo-3-{3-l'3-(2-Ammo-mdan-z-vl}-propyl]-B-ethvl 3-aza-b|cvclo[31 O'lhex-ﬁ-yl}-
benzamlde B o
_ - 400 MHz 1H NMR (CDCI3) 57. 69 (s 1H), 7. 54-7 56 {m, 1H) 7 33-7 35 (m 1H), 7. 23-
7.28 (m, 1H), 7.10-7.13 (m, 4H), 6.51 (brs, 1H), 6.28 (brs, 1H), 279-299 (m 10H), 2.47 (brs,
| '2H) 1.56-1.85 (m, aH) 070-0 73 (m, 3H); MS (M+‘I)4044




400 Mz 'H NMR (CDCI3) 5 7.69 (s, | H), 7.54-7.56 (m | H), 247951390085 (my 1
H), 7.23 7.28 (m 1 H), 7.10-7.13 (m 4H), 6.51 (brs, 1 H, 6.28 (brs, 1

, 2.79- 3(_’ 10H), 2.47 (brs, 2H), 1.56-1.85 (m 8H), 0.70-0.73 (m
3H) M5 (‘ﬁ/ﬁ?’" g}f 4. 21 April 2006 WD 03/035622 PCT/ 11302P0B68B/ 3653
‘Exo- 3-f3-r3-(2-Acet vl anmi no-i ndan- 2-yl ) - propyi | - 6- et hyl -3-aza-bicyclof3 1
A hex 6 ' yl}-benzami de 400 Mz 'H NVR-(CDCI3) S 7.71 (s, 1H), 7.54-7.5_6-,(m
IH), 7.36-7.38 (m 1H), 7.30- 7.32 (m. 1 #§; 7.10-7.15 (m 4H), 6.25 (brs,
1H, 597 (s, 1 H, 585 (brs, 1 H, 330 (d, J=16.0 5 Hz, 2H),'2.95
(d, J = 16.:0 Hz, 2H) 2.86-2.91 (m 4H), 2.46.2.50 (m 2H), 1.94-1.98 (m
2H), 1.88 (s, 3H) 1.83-1.86 (m 4H), 1.44-1.49 (m 2H), 0.74 (t, J =7.5
Hz" 3H), M5 (M )_)@@{3:{3 -(2-Acetylamino-indan-2 -yl)- propyl]hﬁ-ethlvl)-S-gza-b:cvclo[31 0]hex-6-
Exo- N- (243- fyf= %.ﬁ@ 3- et hanesulfonw am no- pheny aza-
bi cycl E)f3 1. 01lhex- g ( OF[?@ i ndan- 2-vl.) -acet am de 400 MHz: ''H NVR :
( CDCl 3) 6 7.07-7.59 "’tﬁ-ﬁ @g 57 - 1dds. (W) 7i54Hj 56 gn.o\H)( %36-1.384m, 131)3(130~10
(d J = 16. Z.3m, ﬂHt)N&mG{ﬁ 09, 625 (111,373 211905 6Yord by, 078 2= 5

) (tRahlas iy il PRhast i HighB i otisk e awétd

2H)i

3-(6- et hyl @Btaﬁm1Wdr&§x(9nélgt};ndﬁémo)w,ziﬂ)oeéﬂt;&mmaeymeqmnmzt
E3§LC]hex6vI)-Ep , e MR s-a9a 7 15-7.19 (m
IH), 7.07-7,08 ) 7 07 ., 0, 96-0. Ot H), 3.06 (q, J =
7.5 Hz, 2H) >=HEE 3% ' - , 2H), 2.51 2.52 (m

2H), 1.78-1.80 (nmom& Hmnm(cpq;is)amﬂzea«tzmgld)sa 7lo0An, Jm% XA%EtE

1.29-1.
Gener al 4%r<()cedure2f Eﬁh:jﬂf 31{&; 13 n Eg%%hﬁ”dg@%% 5?3?%%”’)&11 ?3(9(19F|('}' To a
stirring soPith ! 88 (%f(""'a thputa 4. 162-ﬁrﬁt4ém(3(’t}}l PI7p (4 f =T.AdizoBHY MSIMMY) at

room tenpesge4ire was added triet hyl am ne (3 equiv.) and the appropriate
reagent of - fornubgol(_:n uith < The ' . m|_>'<ture is heated to

80 C for 1-5 ho “oot-ed Y YONSa:
concentrateuﬂﬂéﬂm&ﬂhalmmmmgand the resultl ng crude 25 materlal was

t
40 S8l T AE 00 g I, 02 AL

of Exanple 8%58% ﬁ?:ﬂh)r& OF @ T T’Ep%‘l"dbp@ 208 (B 2AM 2. %(daptFrté 4diz, Pk acm-a
(XVI11) andz5z fme Zﬂ),pfl'ﬂa’r Btatrﬁ. zt-eagemq,of- 75 Hz, 2H), 1.43-1.64 (rn QH) 1.29-1. A2 (m, .
_‘ 8H) 076 (t,J 75Hz. 3H) MS (M+1)4354 '
" EXAMPLES
.20 - General procedure for the preparatlon of comp_unds of formula (XXII_[ _ =
T Toa stlrrsng solutlon of a compound of fonnula (XVIII) in ethanol (0.1 M) at room
. temperature was added tnethyl amine (3 equw) and the appropnate reagent of formula (XXI) o
o (1 2 equw) The resuttmg m:xture is heated to 80 °C for 1-5 ‘hours and then cooled to room
. temperature The mlxture is concentrated under reduced pressure and the resultmg crude_ ,
25 - material was purlf‘ ed by ﬂash chromatography to yleld the desrred tert:ary amines in 50-90 %
' yleld A : '

: The followang compounds were made usmg the above procedure of Example 8 _
o startrng with the approprlate startlng amlne of formula (XVIII) and the appropnate reagent of
o . fonnula(XXl) o ' o
| 30 Furthermore, phannaceut:cally acetable satts of the compcunds hsted be!ow can be :, :
Co prepared as foliows. To a stlmng solutlon of compounds ‘of the general formu!a (XXIII)
(prepared as descnbed above in Example 8 1.0 equuv) in a suitable solvent such as methyt ,
" ethyl ketone methylene chlonde/methanol (1’1) of methanol (0.1-M)-at room temperatuire was
~ added the appropnate aCId such as cntnc acrd p-to!uenesulfonlc acid, methansulfomc acid or . -
"‘35 benzene sulfonic acid (1 0 equiv) in one portion. -The resulting mfxture was stlrred at room-
temperature for up fo 1 8 hours, during which’ time a preclpltate formed. Fnttrat:on of the solid
- and drying under reduced pressure afforded the desrred saits.




formula (XX). 30 Furthernore, pharmaceutically acetable saf{\Pgf2008

t he' conpounds |isted bel ow can be prepared as follows. To a stirring

sol ution of conpounds of the general fornula (XXIIl1) (prepared as

descri bewaimaseizn Exanple 8, 1.0 equiv.), in a suitabl e muy/mBenb3sssich as

~ methyl ethyl ketone, nethylene chloride/nethanol (1t1l) or methanol (0.1

" M-at roomtenperature was added the appropriate acid, such as citric acid,
p-tol uenesul fonic acid, nethansul fonic acigl or 35 benzene sul fonic acid
(1.0 equiv) in one portion. The resulting mxture was stirred at room
tenperature for up to 18 hours, during which tinme a precipitate forned.
Filtration of the solid and dry| ng under reduced pressure af forded the

desired salts. 2lgApsid-eR0P8(2- i 2 . 53-f

6- Et hyl 2- hyd Toxy-1i a vi,etnvl ) - of 3.1.Q. | -
f 1 uor o- benzam—é%—ﬂ-@?é}l/'kﬂ% T ChEME (C v é‘h I-61 ‘ D7U3 (m
1H), « 7. 11- 77.237.£3(m5H), 6.6-6.85 (i, 25, 3@2-2H)n, ZB) 2263.12 ((nn2H)22i}353.’30Q|6 Z)11 (m
2, 2,95 228 2o ggvﬁsmamam;tsﬁp 1.95 (m 4).0.82-0.83 (m
Eon43f56EthyI : : Al U Tk S ax-g
1 phenyl } - mgiHaa
6.99-7.05 (m 2 9
1y, 281 (s, oo huEE ﬁ%»s?:%w%sgﬂw%gﬂfo?m %%-?%?%n(
427.1. 10 306—3 09 (m, 2H) 2.96-2.98 (m, 7H), 2.81 (s, 2H), 1.83-1.90 (m, 4H), 0.830 (, J=7 4, 3H)
Exo N43- f6- k) ﬁ ahvdroxv- i ndan-.2-vl met hvl) - 3- aza- bj cycl of 3. 1. O hex-6-v
1l - phenvr} rre h esulfonam de megyl ate mp 210 230 C ‘
Jd-b \ E e _

Exo 3- f-80Et hyl - 3-EX2-Nn3t{8RtDY ' 2RzPIcYe -6-y11
- benzani de pclaeﬂleﬂbthaHemné Qsyhie, Frb‘p(zm-z.'imp 7. 63 7 65 (m lH)
741744(m||—|)______ Ho o ? .14 -7.09 (m
S 5 e 8T (s il 5a(b:ngdea ) 50

21, 273(52%5)51_%194199(m2l—|) 181184(m2'H) 079 (tJ74
400 MHz *H NMR (00300%8 776 (s, H), 7.837.65 (m, 1H), 7.41-7.44 (m, 1H 6 11
Y

H)

Exo- 3- f6 Eth ndan : 'h

S benzaibae afwééw o i S, 3B % P SaSa o ﬁ'ﬁamd
(3-f6-et hyl 2398(?20(!1(%(1126!)@\2 -SEFCBIr (22N, 78 (s PI), 1.94-4.08 (i 2H)c1.81-1.88(rd,.201), 0.79 "
hex6v||-p2€5\%14-3ﬁg1 de 400 MHz 1H NWR (CDClI 3) 8 7.10-7.27 (m -6H), :
'7.00-7.07 ( 75378m2H) 334(s 3H) , 318323(m4H)'
-30130(m oH) Exo-l8-Ethy-3-(2pydrg an2aimethyl pf341. f]-

benzamide cutrate m.p. 120-124 °C.

20 : Exo-2-Methoxv-ethanesu!fomc acld {3-{6-ethyI-3-(2-hvdroxy-lndan-2-ylmethv[)-..._ '
~ 3-aza-bicyclo[3.1.0lhex-6-yl-phenyll-amide S
: 400 MHz H NMR (CDCI3) 8 7.10-7.27 (m, GH) 7. 00-7 07 (m "2H), 3. 75-3 78 (m, 2H) ‘
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' 7
_ ~ {m, 4H), 0.82-0.89 (m 3H); MS (m+1) 471.2. :
25 - . . Exo-NA3-]6-Ethyi- 3-(2-h¥droxg-|ndan 2-vlmethvl)-3-azg__y_:_yglo[3 1. O]hex-s-!l]- .
5-f|uoro-phenyl}-methanesulfonamude -

400 MHz 'H NMR (CDCl5) 5 7. 19:7.20 (m, 2H), 7. 11-7 18 (rn, 2H), 6.836. 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 8H). 2.81 (s, 2H), 1.79-
o 190(m,4H), 0.84 (t, J=7.4, 3H); MS (m+1) 445.3. '
30 - Exo-1-Methyl-1H-imidazole-4-sulfonic _ acnd {3-[6-'ethyl-3-(2-hx'droxg-indan-24‘

xlmethyl)-?a-aza-b:cvalor3 1.0]hex-6-yll-phenyl}-amide o

400 MHz "H NMR (CDCle) 5 7.45 (s, 1H), 7.26 (s, 1H), 7.05-7:23 (m, TH), 6.95, 6.97

(m, 1H),3.59 (s, 3H), 3.15-3117 (m, 2H), 3.013.06 (in, 2H), 2.96 (s, 2H), 1.734.82 (m, 4H),
067072 (m, 3H); MS (m+1)4931 | -




(m 4H), 0.82.0.89 (m 3H); M5 (m+l) 471.2.. 25 21 April 2006

Exo- Nd3-r 6- Et hyl - 3- (2- hvdr oxv-i ndan- 2- vl net hvl ) - 3-aza- bi cycl or3. 1. 01hex-6-y
tl1 5-fl wuoro-phenyl}-nethanesul fon am de 400 MHz IN NVR (CDCI 3) 8 7.19-7.20
(m 2H), W a%e3re28 (m 2H), 6.83-6.84 (m 1H), 6.73-6.80 porm2idosess. 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); M5 (m+1l) 445.3. 30

Exo- | - Met hyl -1 HAm dazol e-4-sul fonic acid (,3-r6-et hyI 3-(2- hvdroxv |ndan 2
vl met hvl-) - 3-aza-bicyclo f3.1. 0 hex-6-yl|-phenyl}-am de 400 MHz ' H NMR
(CDCI3) 6 7.45 (s, 1 H, 7.26 (s, 1 H, 7.05-7.23 (m 7H), 6.95, 6.97 (ni,
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), ) -y : \ 4Gl

03/ 035622 -44 2-C T BU2H 03008 EXU-2-1 b= Bt Hyf - 0= =
I OXV- phenyl)ﬂ aza- bi cycl of 3.1.01 hex- 3 Vi met hyl | -i ndah 400 MHz 'H NMR

| (CDC|13) 5370; g giaoﬁxmz WMRQCB%% 887%11 (r%"%m) 6.76: 57302(n( nilH)lﬂJ 2§m63n-136
SJT) H% 0. 8B EGH4 gH1rH)“gg|{g ?r@l)(mﬂfé'd) @03 3”10 (mH)ciH) 238 (s, éH) 781, 86 (m, 4H),

(+/ -) - Ex6- NAB5B GmEH)yMS @B 4be8lr oxv-1,2: 3; 4-tetra

hydr o- napht hal en- T8IV ety 385 g } fro-nan R :

i cycl of 3. 1. O hex &=yt r=pire reyls %me 12:34-tctran “a apfithajen 2 yimetiy) 3) 5
7.20-7. 24 (@gab iayclof3. Ijbex-@ll-phenvimethanesuifanarid em 3H),. 2.99-3.06 .(m

1Hy, .2.97 (s, 3H)400 &égﬁmﬁ(cﬁj@)@'ﬁzo 71248(31 én%g(srﬁosﬁth') 6H}36|%-33187(§s &gy, 2H).
0.82 10 (t, 2,%13 I—g VE g @)
(+/-)-Exo-2 rﬂ%&? i %ﬂé&‘h?"ﬂbﬁﬁ 248 @ ?'é)ai’ézétW!“ §H)(26H376’:3692'y2*1) 983 4
t et rahvdoo- Kta.phrma-lzeBH)femsl(mnmh)s 3-aza-bhi cycl of3 1.4 hex 6-yl | - phenyl } - ani
de ' ), - ¢ _

3 2.98 3.21 (M

6||:|)|) 0. 83 (etra(dro aghihs : jhe

(+/-) - Exo-1 - Met hybo MHzf'mrNdﬁZ(@belaﬂs w'sf?cml(ﬁh 89), 6.78-3.81 (m, 2H), 3:38 (s, 3H), 2.98-

|(oﬁt L; 2%“%' §1§?r&.‘f’h{3}¥ d%‘ézé A §9Etzoet5f2t3é‘fil@’@diﬁ§xpg3‘\rfﬁ B0 EHY 0483 4/ o7 A6 Mz

'H NVR (EDCBB) MS (M+y4868, 1H); 7.25 (s, 1 Hy, 7:02-7.12 (m 7H), 6.94-6.96

(m 1 H, 3.60 (&l-)-%lzﬂ-rl n.?et%ﬂﬁqﬂaﬁsa&me-@ﬂiﬁon% 4dda 4386 e
2H), 1. 67-1. 86 ')] 20, (3 ; .
) tefrah dro-nap thalen-z-ylmethyl) -aza-btcvclo[3 1 0]hex~6-vl]-phenyl}-amlde

400 MHz "H NMR (CDClz) 5.7.44 (s, 1H) 7:25 (s, 1H), 7.02-712 (m, TH), 6.94-6. 96
_ ~{m, 1H), 3.60 (s, 3H), 2. 98-3.16 (m, 5H), 2.72-2. 83 (m, 3H) 2.65 (brs 2H) 1.67-1.86 (m, BH)
200 0.69 (¢, J=7.5, 3H); MS (M+1) 507.3. . .
(+H}-Exo-3-[6-Ethyi-3-(2-hydroxy-1,2,3 4—tetrahvdro-ngp_m_len-z-vlmethvl)-&
aza-bicyclo[3.1 O]hex-s-vll-benzamlde - ‘ :
400 MHz 'H NMR (CDCis_) §7.73 (s, 1_H),' 7.53-7.56 (m, 1H), 7.39-7.41 {m, 1H), 7.29-
7.33 (m, 1H), 7. 02-7.09 (m, 4H), 6.13 (brs, 1H), 5.89 (brs, 1H), 2.98-3.22 (m, 6H), 2.73-2.83
| 1257 "{m, 2H), 2.61-2.69 (m, 2H), 1.81-1.91'(m, 6H), 0:81 (t, J = 7.5 Hz, 3H); MS (M+1)391 3.
Exo-N:{S—Cxano-s-l6-ethyl-3 (2 hvdroxv-lndan-2-v!rnethvl)-3-aza- '
blcvclors 1. 0]hex-s-vl}-phenyl}-methanesulfonamlde S
- 400 MHz 'H NMR (CDCI3) §7.25-7.32 {m, 3H), 7. 11-7 19'(m, 5H), 3 21-3. 24 (m, 2H),
. 3.00-3.08 (m, 2H), 299(5 3H), 292-297(m 4H), 2.81 (s, 2H) 139 (q,J 7.5 Hz, 2H) 181-
30 1.84 (m, 2H}, 0.82 {t, J=7.5Hz, 3H); MS (M+1)452 3. ' : : '
{+)-Exo-N-{3-[6-Ethyl-3- (2-hydroxy-1 2 3 4-tetrahydro-na hthalen-z- Imethyl -3=
- aza-blcvclo{S 1 O'Ihex-B-vI]-phenvl}-methanesuIfonamtde - :
MS (M+1)441.3; [o] +3.91° (¢ 1.04, MeOH). ‘
_ _(_:)ﬂco-N—{ZS-[ﬁ-Ethyl-:i (2-hydroxv—1 2.3 4-tetrahvdro-naphthalen-z-glmethm-?--
'35  aza-bicyclof3.1 O]hex-ﬁ-ylj-pheny_}-methanesulfonam|de
| MS (M+1) 441.3; [a]s -5.04° (C 1.07, MeOH).

(m




+/ -) - Ex0- 3- f 6- Et hyl - 3- ( 2- hvdr oxv- 1; 21 April 2006

, 3, 4-t et r ahvdr o- napht hal en=2-yl net hvl ) - 3- aza- bi cycl of

.1. A hex-6-yl|-benzam de 400 Mz "H NWR (CDC13) S 7.73 (s, 1 H), 7.53-7.56
m 1 Hwo %,63241 (m 1 H, 7.29- 7.33 (m 1H), 7.02-7.&&,1(;@/0343,—9 6.13

(brs, 1H), 5.89 (brs, 1H), 2.98-3.22 (m " 6H), 2.73-2.83 25 "(m 2H),

2. 61269(m2|—|) 1.81-1.91. (m-6H), 0:81 (t, J= 7.5 H, 3H; M (M1l) "
391. 3. Exo- N43- Cyano- 5-r 6- et hyl - 3- ( 2- hvdr $<_v i ndan- 2-yl met hyl) - 3- aza

bi cycl of- 3. 1. d hex- 6- vII-phenyI} met hanesul T onami de 400 MHz' H NVR ( €DCI 3)
57.25-7.32 (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 Do 7ro§(v!¥[2 hvmxv-lxﬁatq M-vil))prom Faza-

(+)-Exo-N-(346-.Et hy212]
i " . manesu[fonamlde

aza- bi cvcl of 3. 1. OB‘M—IZGNARWa}TOEi '8, f?@ﬁh?fﬁb 8 o 08433 rﬁ4ﬂ—l)3
R ¢

3.
o abiie S I BT B0 Ry B 2965498 (m, 3, 24 5, M. 280260 m, 180,
aza- bi cvsgl Of23'a5325§(ﬁﬁXHﬁ1Wl4l1—8§‘(ﬁﬂﬁl-l),0!m(thaﬂeswlzf33ﬂﬂﬂ$d&!—‘il)/@?’(%l) 441. 3 [,a] D
-5.04.(c 1.07, . B /6P o aEA el B&af>-

(+/ - ) Exo- N- (346-EF .
roxy 3-(2- h\l!anme_ﬁndan 2 vI) propyII-3 aza- b |cyclo r3.1. O h

x-0-v1 ) phenyl ) g Gy R (90T 470408 H;wdmxgw@)mmﬁn? 22
6 7.01-7.03 1 :

émoe D o (AP BigT4 l @%ﬂgﬁrﬁ?wm %%p%%; A RO N P
2.55-2. 58 (mo2XmtipeD), 289461,11 896£rHz; @H), 2.76.(F.2H)1, 95;199(}-:&Hﬁz1, 813th3 (nl\/&H).( M+1)

471. 2. )
(t, H); MS 1
Exo- 3-f 3- (21Ig|yc}r29 m 2Wd§r? i’/l r?estmzvsl)-%n (Mg%l § aza- bi cycll of

| - benzami de 400 i g G C 2
H, 7.44-7. ﬂﬁe&m-me&.ahasuzfznaamz 36 (m 1H, 7. 09 7 17 (m 4H) 3, 23 3.29

(m 2H), 3.12 (d, = 16. 2

. 2H). 2.75 (34"%!&%};{5 %"5@"‘&8%3)%%9"%2131 (qagﬁag%é%z%j@sé%gﬂ 9" (m
_2|—|) 0.83 ( 2,983s,2HJ, 596z, 31 83 KBS 2V TR-1FBYM34H), 1.19-1.26 (m, 2H), 0.83 (, J = 7.5
Exo- N43- fB-%m%g)(MH)QQ@Q 2-yl met hyg- 6- pr opel - 3- aza- bi cycl of 3. 1. 01hex- 6- v
Il - phenyl} met hanes ulfona m de 400 M—lz 1H NNR{(CDCI 3) 8 7. (%0 7.24 gm
8H), 319 3.22 (X2 iiethgxyyethanes : A\IF D-§rof
2.83 (s, azd-bESeb[BBO hedyl Smiue26 (m 2H) 0. 83 (t J = 7 5 Hz,

3H) VB ( Ml-l) 44;&08MH2 H NMR {CDCI3) 57, 00-7 22 (m 8H), 3 80 (t J= 54 Hz, 2H) 3.38 (s, 3H),

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

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

3 1 (]hex 6-yi

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

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




Exo- 2- Met hoxv- et hanesul foni ¢ acid 21 April 2006
{3-r3-(2-hvdroxv-indan-2-yl net hyl ) -6-propyl - 3-aza-bicyclor3.1.d
hex 6- eII-QQ@yJ%amde 400 MHz 1H NWMR (CDCI3) 8 7.00-7.22 (m. 8H), 3.80

, , 3.38 (s, 3H); 20 119-3.22 (m 4H), BCEABYR/GeYx m 2H),
2.98(s 4H), 2.81 (s, 2H), 1.80-1.84 (s, 4H), '1.21-1.27 (m 2H), 0.82 (t,
J 7.5 Hz, 3H); M5 (M+l) 485.3. Exo-N-{3-f3-(2-H Vd _
roxy-indan- 2-vl net hvi | - 6-i sopropyl - 3- aza—-{iﬁ-cycl of 3. 1. A hex- 6-
el | - phenyl } - met hanesul f onam de 400 Mz "H NVR (CDC13) 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;1 H),
1.89 (s, 2H), 0.84 (d, J = 7.1 Hz, 6H);. M5 (M1l) 441.2.
Exo- 2- Met hoxv- et hanesul f oni c aC| d f3§5ﬂﬂﬂ@droxv4ndan 2- vl rret hvil)-6 iso

propel - 3- aza- bAueeyaQiiv@ nekal
8 7.03-7.21

6H). 2.99 (s, 4H)T Bstiging 'uf'%iaf1°ze°@galsmf§aeﬂﬁnp°m°f form e(&'ﬂ)ehfhwbom (d,
J = 6.6 30 HiF (0AHY);at MBm(thivdsratd@5was addsoEEN kR0 equil § ompyeidiae (3 equiv.) and an

L0t Bl St MBS SH81° s g 2
4.16-4.21 ( rﬁourz he FQMDT qvas Mnchgd (gg_th%ag@o(r raf sgmyatetg NeBICQs ;ang djiluted v@m ( m

2H), 1.79 (Owetiy Iene7oh5>nh‘3 28 lay eils Arel bep arateﬁ YheIS agﬁeoué”ha sr Qv dex@acted with =
PCT 1 BQ2/ 03668 -

'7.5,3 \%S3 006

EXANPll:DE 9 N’%%F?&FFO’B"‘%&?@% bdl?éd’{ﬂaé %Frst‘i‘ﬁ%’e ‘e are AN MARpHds of
formul a (XXchht)entrﬁod aThetreaurtrnmgude)matenajwas)ﬁseﬁ nﬁ)twaext\mépammOafpuardaomrpound of
formul aoxXviil): Ira aaamaers@uﬁm of i qurvdledvfb @b 2 gﬁ%@%@@%@&ﬂrﬁamnﬁﬂded

Et3N(SOeU|v I'ne (5. V.. ri-atel
~ substituted %Rf“ E?“?PﬁTa&F%/H'@S f’%de@ '\gﬂftﬂ‘ \?‘“5“"&5‘@ WWF'%I(%O (999(1’5)/) %f‘tséllhn%m"i*lrfﬁng up
to 24 hour svasthbsted szt Ioior wa® S| HERS hﬁdthbry chdied &ddbﬂhl temparbiufat THexeagliohlaHCOB
and di'l uted i d yer
aqueous | ay é'>rgl > caiffs” eé(l[méh(? tIa ed Byl S%W a‘%{oﬂf%ﬂe ”6‘? ?diazgﬁtf% %'té‘s}g:@l‘rtﬁ] ﬁ@ﬁ
organic | ayefrsyitloeﬁlerndwaeel!rm@t reprhigdwenatirdMipsay taie howrendéatshay eds difted
‘resul ting CitHgHRRhEFiteRdd twaa A5 8élitd padt By tH@}SEd ST maxﬂéd%uéraunmésfmaaatg pn.

To a’stirri &\/l ] val ent r-epar e aovelnTHE
(6.5 at ' HuibERb PRy o *\m&'ﬁaaéa'urfr"t"rﬂsrﬁ?r*arrﬁfﬁreﬁdﬁ?mﬂmqfé"r g that
equiv.). Th avas pyiied bm@stmlmbmategraphy to afford the desured tertlary amines of formu!a (XX in
- 40-80% yield. : , .
The following compounds were made usrng the above procedure of Example 9,

20 startrng with the appropnate starting amine of formu!a (XVIH) and the appropnate acid
chloride reagent of formula XXIv)., : .
. Furthermore pharmaoeutlcally acetable salts of the compounds I!sted below can be:
_prepared as follows To. a stirring soiutlon of compounds of the genera{ formula (XXIII)T
. M_(prepared as descnbed above in Example 9, 1 0 equrv) ina surtable solvent such as methyi
'2"‘5,: - ethyl ketone methylene ch!ondelmethanol (1: ‘I) or methanol (0 1 M) at room temperature was
" added the approprrate acld such as crtrlc acid, p-toluenesu!fomc acrd methansulfomc aord or
o "benzene sulfonic acid (1 0 equnv) in one porhon The resultmg rmxture was stlrred at room
-temperature forup to 18 hours dunng which tlme a precrprtate formed Flitratron of the solid. '
' and dryrng under reduced pressure afforded the desired saits

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

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




- PCT/ 1802/ 03668 -

“was heated to 70 C for up to 5 hours and then cool ed to roor!@¥ih2%x ur e.
The reaction was carefully quenched by the slow addition of a 1:1 m xture
of Na2SO4010 H2O/'Celite. The resulting slurry was stirred at room

t enper at wioenzfoase2up to 16 hours. The, slurry was dil uted PeTvBOHOEHE and
filtered through a celite pad, and the pad was washed several tines with a
9:1. CH2Cl 2/ MeOH sol uti-on. The resulting solution was concentrated to.yield
crude material that was purified by flashsghromatography to afford the
desired. tertiary amnes of forrmula (XXI'Il) in 40-80%yield. The follow ng
conpounds were nmade using the above procedure of Exanple 9, 20 starting
with the appropriate starting amine of fornmula (XVII1) and the appropriate
acid chlor #%%gﬁp ( i y
acet abl e saPﬁg &%g%%%E%Qqu?Eﬁ%%?% gﬁﬂﬁgﬁﬁg@*ﬁ?%ﬂ@?gﬂpg§u?éﬁﬁgts To
a stirring $0kdS & 1dP6Bnpounds of the general formula (XXII'1) (prepared
as descri bed abo\Eoi1mMEReITH-8niBazole-BsaliHiv/adid [R(6tini3tisiine-winkthyh3-agasch as
methyl 25 eth I , h hl ofi de/ net hanol (1:1) or methanol .(0.1
M at roon1E@#g8#%f%ﬁ%5£§@5%§§kﬁ"ﬁﬁg'approprlate acid, ~such as citric acid,
p-t ol uenasul f oni cG0AMKE, HNNR 4GB 17165 (a.citl, BFS (shBiiz BB%7.8 (. Giir) B HC6- 80(1.0
equiv) 10 ORf, 19 bog8: 943#192%9%53& 3, BOELIH L AR, 916212 Adnlbn) 2871 65 (m,

t enperature uri C|p|t

T oe on ath. eHE 248 (1 2HIHOGH. 98 A5 4l 0-T 84 (Retng. 2%@ P
desired sal 487.1.30 Exo- 2- thhoxv ethanesulfonlc aC|d

f 3- (6- et hyl -:3-i ndan-,2; h | : | X D p.:nV|I-an1de
400 MHz' H NWR ( CBEFS) : T LTH 3.79-3.82 (m
2H), 3.30 (s, BHFQOBIPtzQHfi‘JW(QWIs)ZBHﬂB-QZfQ@ 3H®5’q7rﬁ154m)3tl}265ﬁrﬁ@01r9.m 7H)

32732(22Et &'ﬂz-azﬁ (nlaﬁ-@ sétﬁtbsglrpn 16 %%%cli?é(ngl—zhﬂzaﬁfbs (rN&r()nﬁé-zf%g(ml 35

400 MHz 1H &%@2(5@%“ ’7'¥ 79172%(T N 7|§5”y779 (@3%.7) g@%m’ £ é&" R&“‘i’k

(m 1H, 32-7.35(m 1H), 711713(m 2H) 7.03-7.06 (m 2H),

2.97-3.08 (m 4H) o-%— denzamide . ('
m

' I 0
2H), 1.83-1.84 (HPO HRINR (@RI (T2 (sgqq;) 7%7§m)1 71325739 (m, 1H), 7.28-
Ex0- 1= Met hyksb ki mmﬂamlvereﬁl(nwm CB'H4C‘(b1%C’H€I) 579 {brs, 1H), 302305 (m 4H), 2.90-3.00

W1 am de 5 %&P@%@YN’N&*D&%B%@H% gy BBy qEn TR, s

(m 5H), 6. %9Z-B)8D77 (L = zﬁlﬁzm)gmsamgwa(?mz 2H) 3.65 (s, 3H) .95-3.18 (m
4H), 2:82-2.84 (m.2H), 2.52-2.65 (m o




“3H), 2.47-2.49 (m 2H), 1.90-1.96 (m 2H), 1.70-1.71 (m 2Hp! Apri2006;
J=7.4, 3H; M5 (mtl) 477.1. Exo-346-Ethyl-3-indan-2-vlnethvl-3-aza-b
icycl 013. 1. A hex-6-vl)-phenol 10 40QgvHz 'H NMR (CDCI3) 6 7.16-7.20 (m
2H), 7.07-7.15 (m 3H), 6.78-6.80 (m 1H), 6.72-6.72 (m 1H), 6.60-6:63
(m 1H), 3.00-3.07 (m 2H), 2.87-2.95 (m 4H), 2.59-2.75 (m 3H),
2.51-2.58 (m 2H); 1.91-2.03 (m_ 2H), 1.75-11.79 (m 2H), 0.83. (t, J=7.4,
3H); M5 (m+l) 334.2. L
Exo- 3-[ 6- Et hyl - 34( 2-i ndan- 2-vl - et hyl ) - 3-aza- bi cycl of 3. 1. O hex-6-yl | - benzam
i de 15 400. MHz AlserpwRndobBpB)ula(ly. 72 (s, 1H), 7.54-7.56 (m 1H), 7.3277.39
(m 1H), 7.28- 7.30 (m 1 H, 7.08-R16 (m 4H), 6.14 (brs, 1.H, 5.79
(brs, 1 H, 3.02-3.05 (m 4H); 2.90-3.00 (m 2H), 2.55-2.61 (m 4H),
2.42-2:48 (m 1 H), 1.89-1.92 (m 2k 1.83 (s, 2H), 1.67 (q, J = 7.5 Hz,
2H), 0.77 (t, J =.7.5 Hz, 3H); 375.2. 21 April 2006 48 1. A
conpound of Forrmula (1) (1) wher¢ s H hal ogen, -OH -CN,
-Q(Cl-C4al kyl ) substituted with e to thsee hal ogen atons, or
-(C1-C4 alkyl), wherein the & “Q(Cl-C4 alkyl) is optionally
substituted with fromone to three oge toms, Qis halogen, -OCH,
-O(Cl-C4 alkyl), -NH2, -N(Cl-c4 al kyR A_atRyl), -C(=0) NH2, '
-C(=O NH(C1- 4 alkyl), -C(=0 (Cl-C4 al ky )(C C4 al kyl), or -NHS(=0O) 2R';
Rl and R2 are, with the carbon to Hattached connected to
forma C3-C7 cycloal kyl wherein sai aal k i's optlonallyfusedtoa
'C6-Cl14 aryl wherein said C3-C7 cycl oal kyl formela by R and R2 can each
optionally be substituted by fromone to Ithree R12 groups and said

~optionally fused aryl can each optiopal | yGHlependent|y be substituted

" with fromone to six R12 groups; whBreip the R12 groups are sel ected from
-the group consisting of R13, R1S, haI n, -OR 13, -NO2, -CN, -C3-C6

zycl oal kyl, -NR t3Rt4, -NR 13C( O)RA& 2=0) NR13R14, -OC(=0) R13,

-C(=0 0?13, -C(=O R13, -NR73C(=0 OR14, NR13C(=O) NR14R15, -NR

13S(=O) R14, -S(=0 2Rt 3 and -Cl-C4 al kyl-('l:ont ai ning one or two unsaturated
‘bonds; R3whereinCl- C4 al kyl, wherein said Cl- C4 al kyl optionally contains one -

OrNHt2W° N‘,jgigt U 12@?0%‘?15-0&1 LS O alkvh sitkatRited Witk fiom oaeds three 2
halogen atoms, or —O(C;-C, alkyl), wherein the C,-C, alkyl of ~O(C4-C, alkyl) is
optionally substituted with from one to three halogen latoms;

Q is halogen, -OH, —=O(C4-C, alkyl), -NH,, -N(C4-C, alkyl)(C4-C, alkyl),
~C(=0)NH;, -C(=0)NH(C4-C, alkyl}, -C(=0)(C+-C; alkyl)(C4-C, atkyl), or
—NHS(=0),R"";

_ R' and R? are, with the carbon to which they are attached, connected to form a
-C4-C; cycloalkyl wherein said cycloalkyl is optionally fused to a C¢-Cy4 aryl wherein said
‘ Cs-C; cycloalkyl formed by R' and R? can each optionally be substituted by from one to
O three R groups and said optionally fused aryl can each optionally independently be

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

group consisting of R™, R, halogen, -OR™, -NO,, -CN, -C3-C; cycloalkyl, -NR‘3R“.

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

NR™C(=0)NR"R", -NR"*$(=0)R" —5(=0),R" and -C,-C, alkyl containing one or two

unsaturated bonds: '

R%is —C4-C, alkyl, wherein said C,-C, alkyl optionally contains one or two
unsaturated bonds: '
R*is -OH, -CN, -NO,, -OCHs, -OR"®, -CH,OH, -NH,, -NHR'®, -NR"R"",

-NHC(=O)CH;, R




-NHC(=O) CH3, 21 April 2006 49 -NHC(=O) R16 or -Cl-C4 al kyl wAi ARMidp6
optionally contain one or two unsaturated bonds; R5 and R8 are each

i ndependently H or methyl; R' is selected fromCl-C4 al kyl, -(Cl-C4

‘al kyl ene) -0 (C1-C4 al kyl), 4-(1- nethylimdazole), -(CLl-C4 al kyl ene)-NH2,
-(C1-C4 al kylene)-NH(C1-C4 alkyl), -(Cl-C4 alkylene)-NCl-C4 al kyl) (C1-C4
al kyl); each R13, R14 and R15 is independently selected fromthe group
consisting of H R 6, Cl1-C4 al kyl, halogen, -CH -SH, NH2, -NH(Cl-C4

al kyl), -N(Cl-C4 a}l kyl)(Cl-C4 al kyl), -Q(Cl-C4 alkyl), -S(Cl-C4 al kyl),

- ON, - No2NHE(=Q)R Cor €2:-64 #fgytwhich@payOpiBlenalyorB)ifbRa or b uriskittrited |

- NHC( =0 ( &dp al kyl), -C(=O NH2, and -C(O N(Cl-C4 al kyl)(C1-C4 al kyl);
each R16 an Rlz i s independently C6-Cl4 aryl wherein said aryl is
optionally suBsapd Rf ete eachlindependently H or mbihgle substituents sel ected from

2y ¢ 4 358 37 €80y Ot LA PO 8 i Y oy - o,
- |c§( :log‘ ( C1methyliigdargle), r@i@)amﬂleneﬁtl:lﬁ@g{(ﬂécﬁmcimyﬂﬁ?f’;ﬂ(croé H@?)ESMI@;& |C4

a , - 1, II - | - - a , an - a

opt ?/onal I%%T%\ét)l;ﬁgi’ %%’w&%r&?ﬂ@nu%sat ur at ed bo%ds; and nis an i %t eger

sel ected from edeh RP.RandRE]isirideperafentleselectdd frdm tBe grbup @BAsistin dH,a

Sher o n o oEotaRfi-RbgeN SoRet. N Mt sl BB oR: skl @utnelbt ry of a
conpound €XCFGs altkih -B(CT)Cl alkyd}zGN, -NRS, RY=BC2L. ARyi)| -CRA0DIBAC =l(b)_b(Cgr a
bier o 1 18 TOMNACEIE R i 50 oo it BB Gt & e
conpound of ClesichmRY; andhBi"ds mdBEeridentiyaDh-C:NPR wheRbh said QRiTR optishigfyr, - NH2, or
- NHC( =0 Wfstituted with from one to three substituenis selected from the group consisting of
: O halogen, -OH, -SH, -NH,, -NH(C:-C, alkyl), -N(C;-C, alkyl)(C,-C, alkyl), -O(C,-C, alkyl),
-5(C+-C, alkyl), -CN, -NO,, -C(=0)(C+-C, alkyl), -C(=O)OH, -C(=0)O(C-C4 alkyl),
-NHC(=0}(C+-C, alkyi), -C(=O)NH2,—C(O)N(C1-C4 alkyl)(C,-C, alkyl), and C4-C, alkyl
optionally containing one or two unsaturated bonds; and

n is an integer seléected from the group consisting of zero, 1, 2, 3, 4, and 5;

or a pharmaceutically acceptable salt thereof.

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




5. The conpound of Claim2, where Qis F, -OH, -C(=O NH2, 2NAB(RIPECH3,
-NHS(=0) 2CH2CH3, - NHS(=0) 2CH2CH2CH3, - NHS(=0) 2CH( CH3) ( CH3)
or - NHS(=0) 2CH2CH20CH3. 6. The conpound of Claim 2, wherein Xis H F, -OH
or -CN. 7. The conmpound of Claim2, wherein Qis halogen, -CH -QCl-C4
al kyl), -NH2, -NH(Cl-C4 al kyl), -N(Cl--r@4 al kyl)(C1-C4 al kyl), -C(=0 NH2,

~ -C(=O NH(Cl-c4 alkyl), -C(=O N(C1-C4 al kyl)(C1-C4 al kyl), -NHS(=0O 2H, or

" -NHS(=0)2R'. 8. The conpound of Claim?2, wherein RlL and R2, with the carbo
to which they are attached, are connected to forma cycl opropyl, '
cycl obutyl, cyclopentyl, or cycl ohexy(ll)group, each optionally substituted

with one or t ' e.co nd of Caim?2, wherein Rl and R2,

‘with the car b\gﬁr%aﬁ%ﬁgﬁﬁﬁzﬁccgﬁab&%@ﬁ%’ﬁ?ﬁare connected to forma

cycl opentyl group or a cycl ohexyl group, where said cyclopentyl group or
id | oh ' . ] ' wh ' i d I tyl

aroup o sai d Syel on s PmEREEL Sl HHe U R g G BRIBAY. @t  onl |y

subst i t ut¢lcrightichaiomeopyl. two R12 groups. 10. The conpound of Caim 2,

wherein R and R2, with the carbon to which they are attached, are -

connected to forma cycl obutyl group, where said cyclobutyl group is
optional 'y substi t uTkslcdmpoun@d Cr g whdreim Rfist-HON, gROLPOFONSi sting of F,

-CN, or optionally, spbstit g_ nyl. 21 April 2006 '51 11. The conpound
of Claim gﬁvﬁl"?é@ﬂ%dh’ HF@’ %,‘WG@ r -CN;, Qis halogen, -OH -C(=0) NH2,
or-NHS(=0O 2R"; Rl and R2 are, with the carbon to which they are attached,

connected to forma., C4-C6 cyc L kyl , wherein said C4-C6 cycl oal kyl fornmed
by R and R2 cée?m ogf*?eo“rPé‘FR%&'"ﬁé?m@imétwh%rﬁ i85 -PHore GRNIED t hree R12

- groups, mmﬂﬁpm)mg-mas(@)mey@rwwkgﬁcﬂgb%@m t he group consi sting of
"Rt 3 and (R;ﬁgls% bﬁlﬁa%‘é%ial %_&z is -Od  -CN -NO2, -CH2OH, -NH2,
- NHe( =0) S (EPE o B N =OReH.RH2Q5HR10 are H R is selected from
‘he group consisting of C1-C4 alkyl, and -(C2-C4 alkylene)-O (Cl-C4

I kyl R13 i X . .
yl). 31 % O, The compound of Claim 2, wherein Xis H, F, -OH, or -CN.

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

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

O 9. The compound of Claim 2, wherein R and R?, with the carbon to which
they are attached, are connected to form a cyclopentyl g_roUp or a cyclohexyi gro'up,
where said_cyclopentyl group or said_cyclohexyl group is fused to a benzene ring,
wherein said cyclopentyl group or said_cyclohexyl group and said bBenzene ring are each
optionally substituted with one or two R'? groups.

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




R16 is C6 aryl wherein said aryl is optionally substituted & 0Rri¥3086h one to
three halogens; nis an integer selected fromthe group consisting of
zero, 1, 2, and-3; or a pharnmaceutically acceptable salt thereof. 12. The
conmpound of Cl aim 2 sel ected fromthi group consi sting of
Exo- N- (3-{6- Et hyl - 3-[ 3- ( 1- hydr oxynet Jyl -cycl opentyl)-propyl]-3-aza-
-~ bicycl o[ 3. 1. 0] hex- 6-yl }- phenyl ) - net hanesul f onam de;

Exo- 3-{6- Et hyl - 3-[ 3- (1- hydr oxymnet hyl - cycl opentyl ) - propyl ] - 3- aza-
bi cycl 0[3 1. 0] hex- 6-yl } - benzam de; .
Exo- N- (3-{3-[ 3- (1 hydroxyrret hyl - cyclopentyl) propyl]-6-isopropyl-3-- aza-

b lo[3.1.0 h | f d
Borte (1 (3 (615 ny T oBBRA B 2 BR8N no- phony! ) - 3- aza
bi cycl o[ 3. 1. O KaxH3hglbgerporo@N;} - cycl ohexyl ) - acet am de;

R R

Exo 1-{3-[ 6- ( 3Rband RF e, eith ieydrborbtoak/Hish ﬂﬁya?eaattycﬁwlc@hﬁecle@id\%ﬁng yl]-pro
- CyC

Exo 3- ()é éf*ﬁ;@m@%‘@' (herein Said CaGrousinaliyl fomaciy R] ansd B sanyentippalbike 1. 0] hex-

- 6-yl) - besutmtitutiat byftorApne to PHEEERSYréupe; WhereinRIR Elghanr e EaBked 4sid |

3-{6-eth hexyl )
: _|(or 0|{oyl ]e 3%893 Lb%%g‘sgg%oﬁ%%aﬁég% yl }?Xphenyl ) - am de;
Exo- N- ( 3- { 6- et R}ib~B+-{C3alkyt; hydr oxy- cycl ohexyl ) - propyl ] - 3- aza- bi cycl o-[ 3. 1. O]

hex-6- yl)-5-f h d
E% 3-{% )et hylhgoP@Ffiéﬂyd\l%”fﬁgﬁ]fdﬁgk’;ﬁﬁ%we 1 or=NHBENRY ! o 3. 1. O hex-
6-yl}- 5-fluorRrf, IRéngaéﬁdR‘"”areH

Ex03 6- et hyl r oX cl ohexyl ropyl ]-3-aza-bicycl o[ 3.1. G hex-
yl}- {phenoly R13 |s[ Ie(cjfecp 1y rom thg groﬁp consust?r/'rg)ofg -Cgélk]yl and -(C»-Cy4 akylene[a) O- 9

GXO N ( 3- (bﬁ.{};talwl) 3-[3-(1-nitro-cycl ohexyl)-propyl]-3-aza-bicycl o] 3. 1. 0] hex
~6-yl }- phenyl ,3m3 Hlanesul fonam de;

Exo- N- (3-{3-] no- cycl ohexyl ) - propyl ] - 6- et hyl - 3- aza- bi cycl o[ 3. 1. 0] hex

-6- yl}- phenylﬂmm ﬁﬂﬁér&nﬁ%@@ﬁ?aso tionally substituted with fi
Exo- 3-{ 3- m él hydré(;?-g cycl ohexyl pr%py y_su_ Sr'ggy l goznéo ?E:Oyt(r:] ee[3 1. J hex

. -6-yl}-
' n is an integer selected from the group consisting of zero, 1, 2, and 3;

or a pharmaceutically acceptable salt thereof.

12.  The compound of Claim 2 selected from the group consisting of
Ex0-N-(3-{6-Ethyl-3-[3-(1-hydroxymethyl-cyciopentyl)-propyl]-3-aza--
bicyclo[3.1.0lhex-6-yl}-phenyl)-methanesulfonamide;
Exo0-3-{6-Ethyi-3-[3-(1-hydroxymethyl-cyclopentyl)-propyl]-3-aza-
bicyclo[3.1.0Jhex-6-ylk-benzamide: -
' O | . Exo—N—(3-{3-[3-(1-hydroxymethyl-cyclopenty!) -propyl]-6-isopropyl-3-- aza-
- bicyclo[3.1.0lhex-8-yi}-phenyl)- methanesulfonamlde
Exo-N-(1-{3-{6-Ethyl-6-(3-methanesulfonylamino-phenyl)-3-aza-
bicyclo[3.1.0lhex-3-yl}-propyl}-cyclohexyl)-acetamide;
Exo-N:(3-{6-ethyI~3-[3-( 1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo- [3.1.0}hex-6-
yi}-phenyl)-methanesulfonamide:;
Exo-1-{3-[6~(3,5-difluoro-phenyl)-6-ethyl-3-aza-bicyclo[3.1.0Jhex-3-yl}-propyl}-
cyclohexanol;
Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-
~ benzamide;




Exo- N- (3-{3-[ 3- (1- hydr oxy-cycl ohexyl ) - propyl ] - 6- pr opyl - 3- aza1ipgh006[ 3. 1. 0]
hex-6  yl }-phenyl) - nmet hanesul f onam de;
Exo- N- (3-{3-[3-(1-cyano-cycl ohexyl ) -propyl]-6-ethyl -3-aza-bicycl o[ 3. 1. 0] hex
-6-yl}- phenyl)-nethanes ul fonam de; &xo-2- nethoxy et hanesul fonic acid
(3-{3-[3-(1-hydroxy-cycl ohexyl)-propyl]-6-
propyl 3-aza-bicycl o[ 3. 1. 0] hex-6-yl }- phenyl) am de;

3-{3-[3-(1-cyano-cycl ohexyl)-propyl]-6-ethyl-3-aza- blcyclo[3 1. 0] hex- 6-
yI} benzam de;

Exo- N- (3-{3- [3ﬂxﬂ)—?@ly!athmxsrrﬁﬂ"laﬂﬁamwic)acﬂr(@RGJelhyﬁS%J(Why&oﬁ&lé\jcm a¥gfel 3. 1. 0] he

: 6- yl t.h

"')Iéxo Sy{% %&w %?nﬁ%wi%ﬁﬁﬁéfm’%‘fﬁ?%@ﬁm'éeet hyl - 3- aza- bi cycl o[ 3. 1. o] hex-6

(g | %3 l[ognzam dfzgﬁk%ﬁbﬁl@f@yﬂﬂ?ﬂﬁﬂ?@%lé%ﬁ-p@@yﬁ -3-aza-bicyclo- [3.1.0lhex-6-

ethyl - &é‘sﬁfruc?y%Pﬁ%@bfﬁ?}ﬁﬂﬁggugg@ﬁrﬁ'gfyhenyI ) - ani de;

Exo- N ( 1-{3- [G&bnﬁs-eﬁm(r&[squn@amytbmnélxwrbmymheéﬁétacy%ro?@@n}%ﬁ%C;JI}O[ 3. 1. 0]

hex- 3-vyl Pro eﬁz cycl ohexyl ) - benzam de;

. Exo- N- ( 3- %’3‘ ?D%’ oxy cycl ohexyl ) - propyl ] - 6-i sopropyl - 3- aza-

‘bircyclo[3.1. G Eﬁ%ﬁqﬁﬂlﬁw-ﬂquh}mw Bﬁillﬂfé!ﬂrfﬁr%gﬂ -48iza-bicyclo[3. Loyge -
(1-hy 0 1( 3ropy|]-6

Exo- 2- et h@e@et hanesul foni ¢ aci d {3-[3- droxy-cyc
|sopropyl a- bi cycl o[ 3. 1. 0] hex- 6 yl } - phenyl ) -am de; 21 Apr|I 2006 53

Exo- N-{3- [6 et Exé-N3(3({6Je$hy1-3f[qul-Qitﬁb c?ycah@srynlprsmksz% BlcPBbBY Ohee g -
bi cycl o] 3 I & eg%l } - met hanesul fonam d

. Exo- 3- [6 '(' eé ’%‘7@ xy- 3- phenyl - cycl obutyl met hyl ) - 3- aza-

~ bi cycl o 3. 1 O]Elﬂ)(Nf(sé{B-IS bﬁam@%hexyl)-propyu-a etth-3 ﬁa bl%vclo? 1. oglex-s-

Exo- N-{ 3- 5[’3} 5 drox - phenyl cycl obut yl pyl - 3-aza-
bicyclo[ 3 lrp )[n% ?’- nmet hanesul f onam de; and Exo- et hanesul foni c

cid (3-{6-et h&*o-@-éi ﬁrﬁ%ﬁﬁ‘&(ﬁ%wﬁ ﬁ)noé?&ﬁmlé &ggipéf-hla ?m@&ﬁp 1.0jhexcByll |

“cyclo[ 3. 1. Okhex phenyl ) or ‘a maceu y ccep
salt therRramge; The conpound of Claim 11 whereln Ris -OH or a

phar maceut i cal £3-RG8eRI2I. ﬁycﬁé&lﬁcyﬂ&ﬁ?ﬁﬂ)‘cpmﬂﬁ] -6-PRByELIP2URIAS 1diRlR.13
- selected fromthe group con5| stin
_Exo- N ( 3-¥eRhenilmetiagnesyl QﬂW%xy cycl ohexyl ) - propyl ] - 3- aza- bi cycl o-
[3.1.01hex-6  Exo-N-(3-{3-[3-(1-cyano-cyclohexyi)-propyl]-6-ethyi-3-aza-bicyclo[3.1 .Olhex-6-yi}-
- phenyl)-methanesulfonamide;
Exo-2-methoxy-ethanesulfonic acid (3-{3-[3-(1-hydroxy-cyclohexyl)-propyl]-6-
propyl-3-aza-bicyclo[3. 1.0]hex-6-yl}-phenyl)-amide; ‘
Exo-3-{3-[3-(1 -cyano-cyclohexyl)-pro'pyl]-6-ethyl-3-aza-bicycld[3. 1.0]hex-6-yl}-
benzamide; -
Exo-N-(3-{3-[3-(1 -cyano-cyciopentyl)-propyl]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-
- yl}-phenyl)-methanesulfonamide:
O - Ex0-3-{3-[3-(1-cyano-cyclopentyl)-propyl]-6-ethyi- 3—aza—b|cyc{o[3 1.0]hex-6-yl}-
benzamide; :
Exo-2-methoxy-ethanesulfonic acid (3-{3-[3-(1 -Ccyano-cyclopentyl)-propyl]-6-
ethyl-3-aza-bicyclo[3.1.0}hex-6-yi}-phenyl)-amide;
Exo—N—)(1-{3—[6—ethyl-6—(3—'methanesu!fonylamino-phenyl)—S—aza-bicyclo[3.1'.O}hex-
3-yl}-propyl}-cyclohexyl)-benzamide; :
Exo-N-(3-{3-[3-(1-hydroxy-cyciohexyl)-propyl]-6-isopropyl-3-aza-
_bicyclo[3.1. 0]hex-6-y!}-phenyl)~mefhanesulfonamfde
Exo-2-methoxy-éthanesulfonic acid (3-{33-(1 -hydroxy~cyclohexyl) propyI}-S-
isopropyl-3-aza-bicyclo[3.1.0Jhex-6-yl}- phenyl) -amide;




yl }- phenyl) - met hanesul f onami de; Exo-1-{3-[6-(3, 21 April 2006

5-di fl uor o- phenyl ) - 6- et hyl - 3-aza- bi cycl o[ 3. 1. 0] hex- 3-yl]-propyl }-

cycl ohexanol ;

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

propyl ] - 3-aza-bi cycl o[ 3. 1. 0] hex- 6-yl } - phenyl ) - ami de;

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

hex- 6- yl} - f'ww{iiltﬂeﬂﬁyl)&(w)ﬂ-ﬂ?&@ ﬁ%@ﬁ}!—@?clobutylmeth aza- '
Exo- 3- { 6- | ohexy!| vyt | 0[3. 1. 0] hex-
JoaRaE 2 e A M R I L eI e e
hexyl ) - pr opyl | Bro®z@-dihgys=lcRl Bhykdréd hémy-byctotRAFRBIhy1)-3-
.Ez(soyl?’}(?)b%’fﬂ& 32%8]rhex— _y]yé:jﬁgar%g/jr) )g?gpy W_ -%ropy hgl gza bi cycl o 3. 1. 0] hex
Exo-N-(3-{3-[3 @}],e;_),g ;mﬂ lo[3.1.0
-heg- 6- (yl {: [eﬂ;%mg%ﬁgﬁ fronamﬁhéeny% é&%eﬁeﬁgggygﬁaﬁggu#?gxiccogci d !
(3-{3-[3- %’ﬁa&)@r%@?%?mﬂcﬂ#@ﬁw -nefiappsulionamide; and

propy! - 3- aza- bma@t%asdrfoﬂ]&wa@ {Blémy@%q%ﬁﬂ&g&fg%%g@prﬁ%@a

Exo- N- (3-{3- | |
bi gycl o[ 3: 'EY%?[ﬁéngWjﬁ{nhéyC) ?m%%/h;ngggl f onani de;

- Exo- 2- met hoxy - gt S pR&fdcbMitially table sajt t
(3- {3 [ 3- (1- hydr oxy-cycl ohexyl) graop?ys ereof
i sopropyl - 3-aza- bi cycl o[ 3. 1. 0] hex- 6-yl ) - phenyl) - am de;

Exo- N-{3-[ 6-et py! '3Tl6ébém%ﬁdm fQm3riRiRGh FYeL gAut I et ny1)-3-aza

" bicyclo[ 3.1.0j hex-6-yl] enyl } - met hanesu onam

0-3-[ 6- et hyIOrﬁ?ﬁﬁfmﬁﬁeﬁ%“w@abh@aﬂlth&l‘wﬂ obutyl met hyl ) - 3- aza-

iycl o 3. 1. 0] hex- 6-yl ] - benzani de;
Exo N-{3-[3-(cis-I|-hydroxy-3-phenyl -cycl obutyl net hyl ) -6-i sopropyl - 3-aza-
bi cycl of 3. 1. 0] Hex- 6IRa ¢arppasng|of Claim H3sekestekdreamtheagrogmebnisisting bhanesul f oni ¢

acid (3-{6-et hgls.N: 3@ G X .
bi cycl o[ 3. 1. 0] Fax aur ih Xﬂé Wwﬁoﬁn%g %gﬁgg)')p[ﬁ ﬁ%%’%ﬁ?'ﬂ%‘?‘?ﬁ:aéc%féﬁ'%bl e
sal t therlébﬂ’ 1enyh;- meﬂﬂ@%@ ;of O aim2 wherein
Exo-1-{3-[6-(3,5-difluoro-phenyl)-6-ethyl-3-aza-bicyclo[3.1.0]hex- -3-yi}-propyl}-
cyclohexanoi
Exo-3-{6-ethyl-3-[3-(1- hydroxy-cyclohexyf)-propyl]~3 -aza- blcyclo[3 1.0]hex-6-yi}-
benzamide;
Exo-2-methoxy-ethanesulfonic acid (3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-
propyl]-3-aza-bicyclo[3.1.0Jhex-8-yl}-phenyl}-amide;
Exo-N-(3-{6-ethyl-3-[3-(1-hyd roxy-cyclohexyl)-propyl]-3-aza-bicyclo-[3.1.0]hex-6-
yI}-5-fluoro-phenyl)-methanesulfonamide;
Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1 .Olhex-6-yi}-
5-flucro-benzamide; ‘
Exo-3-{6-ethyl-3-[3-(1 -hydroxy-cyciohexyl)-propyll-3-aza-bicyclo[3.1.0Jhex-6-yl}-
phenol; :
Ex0-3-{3-[3-(1- hydroxy-cyclohexyi) propyl]-6-propyl-3-aza -bicyclof3.1.0]hex-6-yl}-
benzamlde
 Exo-N-(3-{3-[3-(1-hydroxy-cyclohexyl)- propyl]—S-propyl—3 -aza- bicyclo[3.1.0]hex-6-
" yl-phenyl)-methanesulfonamide;
Exo-2-methoxy-ethanesulfonic acid (3-{3-[3- -(1- hydroxy-cyc!ohexyl) -propyl}-6-
propyl-3-aza-bicyclo[3.1. O]hex— -yl}-phenyl)—amlde '




X is H halogen or -CN. Qis -OH, -C(=O NH2, or-NHS(=0) 2R'; 2RAPEh&0R2 are,
with the carbon to which they are attached, connected to forma C5-C6

cycl oal kyl wherein said cycloalkyl is fused to a C6 aryl; R3 is C2-C3
alkyl; RA is -OH, -CH20H -NO2, -NHC(=GpCH3, or NH2; R6, R7, R9 and R10
are H Rl11l is selected fromthe group consisting of C1-C4 al kyl, and
-(C2-C4 alkylene)-O (C1-C4 alkyl); nis an integer selected fromthe group
consisting of zero, 1, 2, and 3; or a pharnaceutically acceptable salt

t hereof. 16. The conpound of C aim 15 selected fromthe gr oup consi sting of

Ex0- N - (3-{ 6- etAxpHN-B-{R[3( @3- defx?wersﬁéwb -préisiAs- ég,yrbbyl%t&él -aza

bi | o 3. th | f
E;(gyg ?g [b§yf'%[}’gﬁ8%¥§}rﬁl}ﬁg\ ?‘;ﬂ?n'ga’}ﬁ%;}e%\léﬁbé)ﬂn?mG et hyl - 3-aza- bi cycl o-
[3.1.0] hex - 68k} .b.etmmyrenhanesuifomc acid (3-{3-[3- (1-hthoxr¥ cfycloge)g; z) rBP’é{/% o[3, 1. 0]

ony| am no-

Exo- N- (2-

he>c<) 3(yl fs"B %ﬁs}%? r'?l’fé#@%@la%gé‘r}anhea@ -amdeAprll 2006 55

| Exg I\HS {6-et r&yekH\del%e(tﬁyulm%f(gﬁgvr;uydermaﬁlpﬁew Lydoii eyl cycl o[ 3. 1. O he
X

| % §)¥331 ﬁg gwﬁfﬁ?&!k%ﬂ@aﬁsqﬁowmw@t hyl | - 3- aza- bi cycl o[ 3. 1. 0] hex- 6

- yl }- benzam d&Xxo-3-[6-ethyl-3-(cis-1- hydroxy-s-phenyl-

t N- ( 3- 2-ni t d pyclobutylmethysS-aza- i cycl o[ 3. 1. 0] h
kit o TS BUTTSSEE oot r.1.o1

Exo-3, {6 et hyl ERoNAlB(a i aenyl dyckbaihdiesly é%s%pPapwg 5943 1. Q hex-6-
Exo- N- ( 3- ?Qy‘ﬁ‘gs’(ﬁmﬁﬁ -oryl-Phenyh- metpﬂwewf@wnmem@t hyl - 3- aza- bi cycl o[ 3. 1. 0] hex
-6-vyl h |
Ero) 3 (3 [ L2 CnABRTING QORI Sty 313 o-oyoIb oo OB 523 G hex- 6.
@} benz ané @éo[S 1.0Jhex-8-yl}-phenyl)- amlde

0- 316~ oty oy Sty aProalldhd) - 3 228 bi oyl of 3. 1. hex- 631

-5- fluoro-benzam de;

+ Exo-N-{3-[6-ethyl -3-(2- hydroxy-indan-2-yl net hyl ) - 3- aza- b| cycl o[ 3. 1. 0] hex- 6-.

yl']- 15.  The compound of Claim 2 wherein
X is H, halogen or -CN;
Q is —OH, -C(=0)NH,, or ~NHS(=0),R"":
R’ and R? are, with the carbon to which they are attached, connected to form a
Cs-Cs cycloalkyl wherein said cycloalkyl is fused to a Ce aryl;
R%is C»-Cs alkyl;
R*is ~OH, -CH,OH, -NO, -NHC(=0)CH,, or NH,;
R% R, R°and R" are H;
R' is selected from the group consisting of C4-C, alkyl, and -(C,-C, alkylene)-O-
O (C+-C4 alkyl);
s n is an integer selected from the group consisting of zero, 1,2, and 3;
or a pharmaceutically acceptable salt thereof, |

16.  The compound of Claim 15 selected from the group consisting of
Exo-N -(3-{6-ethyl-3-[2- (2—hydroxymethy!-|ndan-2-yl)-ethyi] 3-aza-
bicyclo[3.1.0lhex-6-yl}-phenyi)- methanesulfonamide;
Ex0-3-{3-[3-(2-acetylamino-indan-2-yl)- -propyl]-6-ethyl-3-aza-bicyclo- [3.1 0]hex -
: B—yl}-benzamlde
Exo-N-(2-{3-[6-Ethyl- 6—(3-methanesulfonylammo—phenyf) 3—aza-b|cyclo{3 1. 0]hex-
—yl]-propyl} mdan—2—yl)—acetamlde
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- | f onam de; _ L
E)r(lgn%I%Grrgt E;tlne:s),u( 2- hydr oxy-i ndan- 2-yl net hyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex- 6-yi ]
- benzam de; Exo-2-nethoxy-ethanesul fonic acid
(3-[6-ethyl-3-(2-hydroxy-i nldiam- ﬁ - ?/I} nea%ﬁh)élg? =
- bi . 1. g hex- 6- - phenyl } - ; R , 6.
E;(gza’\tl_ ?I?,C%/gl g'E ﬁyl - ??—( 2- hyd?/oxy- I ndan- 2-yl net hyl ) - 3-aza- bi cycl o[ 3. 1. A hex
- 5- - | } met hanesul f onam de; _ ] i
él(!) g [ ];Sl g%;l pge% Lydr oxy- phenyl) - 3- aza- bi cycllo[ 3.1.Q hex-3-ylnethyl]-in
R Exm(s%{e?h’["@:[g%(g%kae'%ﬁ%'z’gdgé&r-ﬁ))féﬁyﬂ-s-aza-bicyclo[:a.1.01hex-6-yi}-

2,3, 4-tetrahydro- napht hal’en- 2 _ e
aza- bi cycPﬁTr}él’ﬂl"{‘%f freseLdogangidesheny | }é[mtéf]gnﬁsrl.;??gmhyg’roxy- 1, 2,- 3,
Exo- 2- met hoxy- EX@B@@%EHyf—Q—Ti—fQ-ﬁfdrMmdLn-2~y‘)-e¥hyl]-3—aza-bicyclo[3.1.0]hex-6-yf}—
ﬁ;iltoﬁt LZPX éf%.'ﬂ‘mi%t hyl ) - 3- aza- bi cycl of g 1. Olhex_- 6-yl]-phenyl)-am de;
(+/ -) - Exo- 321[ GEﬁ-mrﬁfv-ﬁg-lée r—gj@-Fér)-réi{rﬁ%cﬁapé?_—yl)-propyl]é-aza-bicyclo[3.1.0]hex—6-yl}-
- -na - 2- . \
aza. E)iefz;gq r¥) nelfanestngnjasdenzam o ndan- 2yl methyl)-3-aza-
Exo- N{ 3i ,Cyin0'Eﬁ(dﬁgﬁ%tr‘?ﬂl—%ﬁé(%ﬁi?@C%gﬁ-éfy&mpp%ﬁ;%@pycio[&1.0]hex-6-yi}- ,
bi cycl of - o 1EX- 0= - -1, 2, 3, 4-t et r ahydr o- napht hal en- 2-
+) - Exo- N®{'3 'éeef[ hyl - 3-( 2- hydr oxy R | } - met hanesul f onani de; 21
§/| met hyl ) - 3 a@om—g(l{‘s'-[@[(%-afrgr%-{r‘ﬁé13-_%2{)'(érgﬁwhﬁ@qéw}ykg;@-&cycicqs.1.0]hex-6-y|}-
April 2006 56 (-)-Exo-N{3-]6-e S a _
3, 4-tet rQﬁ?‘Z}g)dnﬂ pesidbramidey | met fhy | )tﬁanesul f onam de;
oo (52 i SR A v el ey e toman s pt.
Exo- 3-[ 3- (,2- hydr N TeT
hex- 6- YHeN=gaiizan de; , - 6- | - 3-aza- bi cycl o[ 3. 1. 0] hex-6
=x0- N-{ 3- [ 3- @xﬂ-ﬂé—%ﬁf-#-ﬁ%ﬁg@;ﬁ' éujngﬁi-gﬁlylg%qulﬂé%gg@tcmao[emo]hemsrsyuami d
%gl ][3 (pgﬁ% 'g;‘;;mi@ﬂ,?gnijz-w met hyi ) - 6-propyl - 3-aza-bicycl o[ 3. 1'.
Bros N (o[ 5. (2 IR 2ot yiesthyisproppicydeigrrobibeagiol 3. L. 0] he
Ei(g: l\;f]spl]%ﬁgl Ze?l%/aérrrgsl;(féne;iﬂef onﬁmi deés Exo- 2- met hoxy- et hanesul fOI’lI. ¢ acid
{3-[ 3- (2- hydrgpeve endan-2eyl et hyl ) - 6; BrBrbda-bicsolbg3. 1 OEX-6-yi]-
L I SC LR A b it Kot AN
X0- e , ) 13- ani do. |
bicyclof 3. 1. BBeXnEmdk)-cRaSi i 2 glcide{3-[6.-ethyl—3-(2-hydroxy—indan~2-~ ylmethyl)-
3-aza-bicyclo[3.1.0lhex-6-yi]-phenyl}-amide;
Exo-N—{3-[6~ethyl—3-(2-hydroxy-indan-2—ylmethyl)-S-aza-bicyclo[& 1.0]hex-6-yl}-5-
ﬂuoro-phenyi}—methanesulfonamide;

Exo-2-{6-ethyl-6-(3~hydroxy-phenyl)-3-aza-bicyc!o[3.1.0]hex—3-ylmethyl]—indan~2-

_ ol; :

C} (+l-)-Exo-N-{3—[6—ethyl-3-(2-hydroxy-1 12,3,4-tetrahydro-na

' aza-bicyclo[3.1 .O]hex—6-yf]-phenyt}-met—hanesulfonamide;
Exo-2-methoxy-ethanesulfonic acid {3-[6-ethyi-3-

naphthaIen-2—ylmethyl)—3—aza-bicyclo[3. 1.0Jhex-
(+I-)-Exq—3-[6—ethy!-3-(2-hydroxy—

aza-bicyclo[3.1 -0lhex-6-yl]-benzamide;

phthalen-2-ylmethyl)-3-

(2-hydroxy-1, 2, 3, 4-tetrahydro-
6-yil-phenyl}-amide;
1 ,2,3,4’tetrahydro-naphthalen—2-yimethyl)-3-

Exo-N{S-cyano—5—[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-1 2,3,4-tetrahydro-

naphtha!en-Zg ylmethyl)-3-
| aza-bicyclof3.1 .0]hex-6—yl]-phenyl}-methanesulfonamide; S




or a pharmaceutically acceptable salt thereof. 17. The conp8lf@ib#008 ai m 15
wherein R4 is -OH or a pharmaceutically acceptable salt thereof. 18. The
conmpound of Claim 17 selected fromthe group consisting of
Exo- N- (3-{6- et hyl - 3-[ 2- (2- hydr oxy- i Rlan- 2-yl ) - et hyl ] - 3- aza- bi cycl o[ 3. 1. 0] he
x 6 yI} phenyl) met hanesul f onam de;
3-{6-ethyl-3-[2-(2-hydroxy-indan-2-yl)-ethyl]-3-aza-bicyclo[3.1.0] hex-6
-yI } benzani de; _
Exo- 3-[ 6- et hyl - 3- ( 2- hydr oxy-i ndan- 2-yl net hyl ) - 3- aza- bi cyclo[ 3. 1. 0] hex-6-yl]

- 5- fluor o- bent-yExdN{3-[6-ethyl-3-(2-hydroxy-1.2 3 4-tet

Exo- N-{ 3- d IV L2 Histrbydro-paghthaisn 2 methy) 8- 0] hex- 6-

yl 10- p%en%‘%}s '%/?1[3ﬂe@ﬁ?#‘éﬂh%é@lﬂ}nmethanesyulfonanl?%j % Fhex-

Exo- 3- [ 6- et hyl E3e-833k3-Ay@rsyy-inad aza;bi cycl ol 3 1. 0] hex-6-yl ]
4343 AyereNy-indgan-

- benzam g(?nzg ‘ie 2- met hoxy- et haneﬁr%’(ﬁqg??r%@y&%“aza “bicycla hex‘G'Y&

{3-[6-eth *hydr oxy-i ndan- 2- yl net hyl) - 3-

Eo. ﬂ?éﬁ'ﬁgj 2{"&3‘5‘?%‘?&‘?@%‘@%’&%a'.“ﬁ%fﬂmtaw T -

yl]1-5- fl $Risul fonami de; 21 April 2006 57

L 1l e 2 Bk i 25

(+/ ?\%i‘@c{'%oféﬁkpﬂ'ﬂe’(sﬁ‘ﬁﬁphym}fﬁwd&. 2, 3, 4-t et r ahydr o- napht hal en- 2-yl et h

yl)-3- Shrab %W@{ﬁ{%@yﬁn&ddz 91“1%%0? 6-B5aN5S 3{4 ooy Olhex-6-

Exo- 2- mety hé %Ehanesu

{3- L?hefﬁ p2 ;]éﬁgﬁlﬂ {;}S)Wfoma@i@ 4-tetrahydro nenyl ) - ani de:

na al en-
| (+}o ) - Exo 3 5 eth ﬁ- f(%ﬁﬁﬁ%m'fgx'sfggg{%h& E!(fi}%&ﬂﬁ?@ﬁ ﬂb?%hﬂ)-% 2-yl net hyl )
C Eg aza- I V6§ '§Z‘i @}/‘H@BB 16 ]9&8—6-ly&-rmhemm}damde and

bi ool of ; °ya“@ﬁ§§‘*%“@§ e SR Bifiintag 2-vimethy- aza-

(+) - Exo- [][36 félhwyg-y -phigayiyamidey - 1, 2, 3, 4-t et r ahydr o- napht hal en- 2-

| met hyl ) -3 h I th | f d

(-) - Exo- )N{sa?'? E't“ﬁ*ﬁ“%["?‘f%g%cgﬁ@gl%ﬂlth&egf”* )-rethanesul fonam de:

2,3, 4-tetrahydro- napht hal en- 2-yl rret hyI) 3-

aza- bi cycl o[ 314. 0] hane§ul fonam de;
Exo- 3-[3-(2- hydrox-!:/we?((xg'cj‘an-"%| Wﬁ@ reﬂ’r‘Bpjﬁ‘ :
- 3-aza- bi cyclﬁ[@@mpmwﬂ#yydc]:eptable salt thereof.

18.  The compound of Claim 17 selected from the group consisting of
Ex0-N-(3-{6-ethyl-3-[2-(2- -hydroxy-indan-2- -yl)-ethyi}-3-aza-bicyclo[3.1. Olhex-6-yl}-
phenyl)—methanesulfonarmde

Ex0-3- -{6-ethyl-3- [2 -(2- hydroxy-lndan-2-y|)-ethyl]—S-aza-b:cyclo[3 1.0}hex-6-yi}-
Q benzamide;

Ex0-3-[6-ethy!-3-(2- hydroxy—:ndan-z-yfmethyi) 3-aza—b|cyclo[3 1.0Jhex-6-yi]- -5n
fluoro- benzamlde

- Ex0-N-{3-[6-ethyl-3- (2—hydroxy-mdan—2—ylmethyl)-3-aza -bicyclo[3.1.0lhex-6-yl]-
phenyl}-methanesulfonamlde

Exo-3-[6-ethyl-3-(2- -hydroxy-indan- -2-ylmethyl)-3-aza- -bicyclo[3.1.0lhex-6-yl}-
benzamide:

Exo0-2-methoxy-ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-
aza-bicyclo[3 1. O]hex-6 -yll-phenyl}-amide;

| Exo-N-{3-[6-ethyl- ~3-(2-hydroxy-indan- -2-ylmethyl)-3-aza- -bicyclo[3.1. 0]hex—6-yl]—5—
ﬂuoro—phenyl}-methanesulfonam:de : -

ylmethyl)-3-




benzan de; 21 April 2006

Exo- N-{3-[ 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 6- pr opyl - 3-aza- bi cycl o[ 3. 1. 0] hex- 6
-yl ]- phenyl }-net hanesul f onam de; Exo-2- net hoxy- et hanesul fonic acid
{3-[3-(2-hydroxy-indan-2-yl net hyl)-6-propyl -

3- aza- bi cycl o[ 3. 1. 0] hex- 6-yl ] - phenyl } - &fi de; ' |

Exo- N-{ 3-[ 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 6-i sopr opyl - 3- aza- bi cycl o[ 3. 1. 0] he
X-6- yl]-phenyl}-nethanesul fonam de; Exo-2-net hoxy- et hanesul fonic acid
{3-[3-(2-hydroxy-indan-2-yl met hyl ) - 6-

R sopropyl - 3-a . he

:Exopet Iﬁéneiul fZ ﬁb;z:gg%tg{nf% 3[ @h%ﬁﬁ%eﬁyli Ep 3’?{&&9 3 h@ﬁﬁxﬁ mﬁtbylhylﬁyn-zs aza-

bi l(:%/c![ ﬁ[ 3° f0] hgx ;%tél ] - phenyl ) -am de; or a phar maceg(t [ aal |y ac&agz agl) SR‘
sa ereo 2 I1%9] i s i'S
X and B2 are. in e PR 2 b raeheder cotmetvba- |
formﬁ lC@Z ; '089'€j3o1aﬂ]ia9¥-6tMimheth}-matmnesaﬂfoﬁallni%l i s fusRi(i to zélCGC4ar|yIk IR3
is et ) S al ky
and n |ys ' A@gb 2h§rg{rplrgé%%tp 52%” NG gggg@i%%ykiﬁ -hydrepeb2.3.4tetrahydso-c onpound

of daim &@W@%ﬁwfmthwha -aRa- bmyelp[aml Ojfnekimey: dBPRafRie; Whi ch they are
~attached, conn 1) tQraf y fusedtoaCGar yl; or a
‘phar maceut | caI ?gge"g 6a )FPSa( Iq:i?/d%%% 1%%5 “totfa W%"%*ﬁ?dﬁnﬁymetmlh&m 20

which is %@3 ﬂ@]'@ﬂﬂ‘@'yﬂ%emn‘nqejr oxy- i ndan- -

~2-ylnethyl)-3- C Ok 3a henyl } - met hanesul f onam de; or a
phar maceut i cal?f/&ggge %‘I'chia g‘glf%wdéé%]rmg@nﬁw tedhdegad of O aim 21
wher ei n Lsi%i%F vi-phanyl)-resthapisalidranga@ét s mesylate. 23. A

phar maceut i cal (+5-EPREIS P n ound of laim2 or a

phar maceut i cal I F accei) %913&93??1@ @?é?ﬁggng‘r@ywm%lﬁnr%a!mg{hﬂmept abl e

@r rier. &ab 'CVﬁ [phaihendeyikpheal))-amtosstifoianide; O ai m 23 wherein said

CE d of
POUNd OF (.)-Ex0-N-{3-{6-ethyl-3-(2-hydroxy-1.2,3 /4-tetrahydro-naphthalen-2-ylmethyl)-3-
aza-bicyclo[3.1.0Jhex-6-yll-phenyl}-methanesulfonamide:
Ex0-3-[3-(2-hydroxy-indan-2-ylmethyl)-6-propyl -3-aza-bicyclo[3. 1 .Olhex-6-yl]-

benzarmde

Exo—N-{3~[3-(2-hydroxy -indan-2-yimethyl)- -8-propyl-3-aza-bicyclo[3.1. O]hex-6—yl]-
phenyl}-methanesulfonamide; :

Exo-2-methoxy-ethanesulfonic acid {3-[3-(2- hydroxy-lndan-2-ylmethyl)-6
3-aza-bicyclo[3.1.0]hex-6 -yll-phenyl}-amide;

Exo-N-{3-[3-(2- hydroxy—mdan-Z-yimethyl)-6—fsopropyl-3-aza -bicycio[3.1.0lhex-6-
yl]-phenyl}-methanesulfonamlde

-propyl- -

- Exo-2-methoxy-ethanesulfonic acfd {3-[3-(2-hydroxy-indan- -2-ylmethyl)-6-
- O isopropyl-3-aza-bicyclo[3.1. OJhex-6-yl]-phenyi}- amide; and

Exo-ethanesulfonic acid {3-[6-ethyi- 3-(2- hydroxy-lndan-2-ylmethyl)~3 -aza-
* bicyclo[3.1. Olhex-B-yi]-phenyl}-amide:

or a pharmaceutically acceptable salt thereof.

19.  The compound of Claim 17 wherein
Xis H;

Q is=NHS(=0),R"": _
= _ . _

R" and R® are, with the carbon to which they are attached, connected to form a
Cs-Cs cycloalkyl wherein said cycloalkyl is fused toa C; aryi

R3is ethyl;
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daimz 1s 3- (2- hydroxy-indan-2-yl net hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex- 6-

exo- N-{3-[6-et hyl -

yl']-

phenyl } =met hanesul f onam de or the nesylate salt thereof.
58 .

R®, R, R? and R are H:

R"is C,-C, aikyl and

n is1;. ,
or a pharmaceutically acceptable salt thereof.

20.  The compound of Claim 19 wherein R' and R? are, with the carbon to
which they are attached, connected to form a Cs cycloalkyl fused to a Cs aryl;
ora pharmaceutxcally acceptable salt thereof.

21.  The compound of Claim 20 which is €x0-N~{3-[6-ethyl-3~(2- -hydroxy-indan-
2-ylmethyi)-3-aza-bicycio[3.1. Ojhex-8-yil-phenyl}- -methanesulfonamide; '
or a pharmaceutically acceptable salt thereof,

22.  The compound of Claim 21 wherein said pharmacedtically acceptable salt

is mesylate.

23. A pharmaceutical composition comprising a compound of Claim 2 or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.

"24.  The pharmaceutical composition of Glaim 23 wherein said compound of
Claim 2 js exo-N-{3-[6- -ethyl-3-(2- hydroxy-mdan-2-ylmethyl) 3-aza-bicycio[3.1.0}hex-6- .
yl]- phenyf} -methanesulfonamide or the mesylate salt thereof.




