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COMPOUND Fi el d of the Invention The invention relates
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conpound whereby a reduction in inpurities, especially
process-related inpurities, g1.6 ethers, is obtained.
Background of the Invention Az i cycl o[ 3. 1. 0] hexane
conmpounds have use as pharmaceuticals. For exanple, 3-
azabi cycl o[ 3. 1. 0] hexane derivatives can bind to opiate
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S pazzdlcydEsngmhesand desatlivdsrcanaind to opiate receptors such as mu, kappa and delta

3- %ﬁg}g) ir&c)éé 09;[ 3Tr;lrs Q%Inf %AR& HEh vl Mﬁﬁeatl ghé% gsg‘&/ %\%ﬁactéds by opiate

use a Ivati ves, are disclose
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Summary of the Invention

The invention is directed to such a process for preparing an azabicyclo[3.1.0]hexane
35 compound having reduced impurities. The process comprises contacting a mixture
containing an azabicyclo[3.1.0]hexane compound and at least one process-related impurity at

a first concentration with an alcohol; and recovering from said mixture said



conmpound havi ng reduced inpurities. The process
conprises contacting a m xture contai ning an

w@z@bioa3psd o 3. 1. 0] hexane conpound and at | eastPONEB2004/003158
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optionally contains one or t

process-related inpurity at a first concentration with
an al cohol; and recovering from.said m xture said-2-
azabi cycl o[ 3. 1. 0] hexane conpound havi ng said at |east
one process-related inpurity at a second
concentration, said second concentration being | ess

t h g&g%ﬁyzl bfh&an%%ﬁl%%r{daﬁdvﬁ’@ saQi Q 1855 to‘n& lblrtﬁ:ﬁfs relalt']ed impurity at a
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Degrocessp? %bacggpg%b% %or Clg{cg\glﬁ %Rgégpﬁ'g@%ﬁ@ éabj%go‘;]s 1e(ghexane is a 3-

com@blqmbp[ﬂl‘lf]héanemmmm cycl o[ 3. 1. 0] hexane denot es

conpounds that are uhdglabeediplidd d the Idehichan. n one

practic az lo[3.1.0 h xane conpounds subject to

the pre cedl§* hose known in the art. n

a pr ef efreetdrpraaaticycie]3. t.0jeexarea beroies| @f®odndd] thaixae enidgstaod to the
2P inCHe ! fPMdcBeel a%m&@%f@ﬂ%]H‘eQ%oégﬁﬂmurﬁ%aﬁBﬂe&Sto e present process

vvh| ch are disclosed in conmdn ass|

ap'ﬁF'P‘lea?‘PW”%“ aeieart NO ﬁb‘ﬁ?feri%i/ pragiie 2*“? ﬁéabé%ﬁ?[éﬁto@eé‘?”e is a 3-

V\,hazabncwo@ 1.00exae eheduitg exsnplearf ivhieh yre dilictobediih commonly-assigned
ﬂt&ﬁ%%ﬁ%gatlo Uers%t‘lglrlil e?’TO?E?%%é:M& L&{tgfﬂslof%hﬁﬂéﬁé’]iﬁc%porated herein

conmpound useful 1n"t present invention has Fornula ,

beP®iRY-wherein X is H, haI ogen, -OH, -CN, -C -C al kyl

subst i t witksdt Mhitabiorf, b@RefERR S2abibycREB. NAhO@AE carhgdiBd ugdful in the

-0(C -C " C al kyl of -0(C-C
al kyl) prgsegg'P\)'ént'o '%ngor lsng’ed with fromone to

t hree hal ogen atorrB |s hal’ogen,, ~OH, -0(C -C al kyl),
“NH, -NH(C -C al kyl), -N(C - 87yT) (C -C al kyl),
-C(ONH, -C(ONH(C C alkW), LC(ONC-Calkyl)(CC
al kyl ), -NHS( =0 H, or -NHS R1Y; or may forma 5 or
6 nenbered cycl oal kyl é% @ cycl gal kyl ring with
ei t her carbon atom adj a¢ent he Rarbon atomto
which it is attached, thereby fonm ng a bicyclic fused
ring systemw th the phenyl to vwhixch ist is attached,
wherei n sai d heterocycl oal kBI = coppyi ses fromone to
three hetero noities sel ectRdf|rom 6§ -C(O, and N,
and wherein said cycl oal kylp'8¢ hyg cI oal kyl

dqubl e bonds; Rl and R2
are, with the carbon to whi dd t ey qre attlached,
connected to forma C -C cycla kyI2 or a 4-7 menbered
het er ocycl oal kyl conpri si ngh1f o pne to three hetero
noities selected from, S, =0% and N, and wherein

saikbr&y Xl ioal Kéﬂ)ge@r d}et-emoxz){xd4 @ﬂk!{ll@ﬂbstﬂ@éd \Qiﬂﬁﬁérﬁ one to three halogen

cyac%%‘%ﬁﬁy@ SRR ESIT B R R oBRicsa Ry FRlidrapypubstiuted
\@thf(orrafmflto ‘tbreeﬁlamernétmbe.r ed heteroaryl group; wherein

sai d C oG pyiedal-by! -RE,-6; AxiERAS elHieter aaycLa@l-kY bikyc,-c,
ognwmle), -Ck()!O)ﬁlliz, z’-‘&(lO)NH(CrC4 alkyl), -C(=O)N(C4-C, alkyl)(C;-C, alkyl), -NHS(=O),H, or
-NHS(=0),R";

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

carbon atom adjacent to the carbon atom to which it is attached, thereby forming a bicyclic

fused ring system with the phenyl to which it is attached, wherein said heterocycloalkyl



can each optionally be substituted by fromone to

three R12 groups, and said optionally fused aryl or
whedaosossmsy| can each optionally i ndependent|y BPET/IB2004/003158

substituted with fromone to six RL2 groups, wherein

the R12 groups are selected fromR13, R16, -C -C al kyl

contai ning one or two unsaturated bonds, hal ogen,

-OR13, -NO, -CN, -C -C cycloalkyl, -NR R14, -NR

C(=O R14, - C(=ONR R14, -0OC(=0O) R13, -C(=0 OR 13,

Cﬁon@n&dslﬁ’o o%:‘)( %rggk%ﬁo“’mod&ég%é%re@fm (\s\ahjsgr% r(])Ns%gg'(N'g%d wherein

- csaid Wloa'dﬂdtor B‘ﬁ%fp‘lwloélbﬂPﬁ‘i‘%@”ycﬁ%takﬁﬁ O'B‘W@J’ e daibierhendsy

bonds; RéandSR>aré; with @dadrbomio whichmgy @rlétdtté‘cﬂﬁh | 36nkHdab Form a Cs-C,
one t V\D u ur at

ch%alkN%fo ; at ﬁbﬁfsq]e elfocyi\myg;@pfémg I‘Eﬁgm acwa trh%;leehetero moities
5 ea@eheqtqqidweﬁd%nﬁ(i@) HngrN; pd WpereinRBid ciRFoalfRPordetbréryCloalikyé optionally

’ cd?\la]rns' nes 8l 864 %@utﬁlé CHESh& agda\lvﬂféfém sa(dccycﬁ;alk?/l or het?rgcycloalkyl is

O
%}'V @ﬁ%‘*} &’thf 4 E‘%J gré il ’1‘&%}?%& Me’g" @"%ﬁf?'kyl ), -(C
- C al kyWwesreih saitlCeCr G/chlakyll oy ¢4Z rireidekad HeferemycibaliBl Rymédilidy, R' and R?
angan%]aéh 3pt|oﬂ§1§r%@ %gk?gﬁultéé b%/q}oﬁf%n%qo frﬁé&‘ﬁa L roﬁﬁ{ ’aP sau?R[zt 8nally fused

h
10 ca%/ﬂ W\e? 6@%0@1 ﬁ%ﬂh)OP“'Of@k'bnd@eaFWV e Sutﬁ(t@ed@" | froy §ne to six R™
C@dpups[\lﬁlherem ({E(e:FO} Gilous @k kylbdted fréng RO) Ejﬁl, -C4C{, alRY1@6Ktaiking one or two

K8 TRl i AL L A
oRal P(} Rcc§ﬁé299  AGHFPIB MNR X (FOIOR e &G (8@)NR R, -

hemg‘ras(cy)g‘zh@aé,{ayb(@)zmeeteroaryl group, V\,hl ch heterorayl
further hete

;| I
15 Dot i b ST stk P R S -oaml obfesy SRS eaeouig insaturated
R1tonds i ndependently selected fromC -C alkyl, C-C

ar yl angtig —é4CIT§l’EW@ﬁ@r¢mg§5ﬁb9§§%bntal)’l\@ﬁé & tho ﬁﬁéaqlrated bonds, ~OH, -
r o one hree hetero noities

yl go
‘ﬁ'gef@% 9310 (W, Rarfli MICERR wherein said aryl
and het Iéﬁramn:;?lareaaaeh cmpepeouaitlyyl sulestyi;tuted with from
20 One to ghpeeosubgbitugnts selected fromC -C al kyl
opti onal Ly ‘contai ning ‘one or two unsaturated bonds,
hal ogen® - &, seleded iRy CrOnHetyl. Clatkyy | Jkylenpk@(CeSs alkyl), 4-(1-
al heythylitdagole)| kgl-E, alman@) NI, 3(cl, hikylerf-fH(¢-@l dwl)) {CyrCy alkylene)-
CNQk qg -Calkyl), -C(OMH, --AC(= O
al kg  Calkyl), -C(=O NH , and chNoc
al kyl ) (f@c l&/I pnd Rnds mdiersendenﬂmplegté¢ from| H '8 ¢F+f0: @iy, halogen,
25 Ze-UH SH a\IH23~NI—ka31 @Mky@bfmdofemyl)@?% ﬁmﬂﬁtkbac?-% alkyl), -S(C+-Cy alkyl),
o 586800 rOTRACT56 Al o o8 Ce BRI bRk RS OUG o+ 2t
V\h@(i@)NH%ldl §(=F@3)Nf@/1|-04 atyh{0+;Cacatkybs eraRyhend damhepirogyR™>R™, may
N SMAHEbe %mgﬂegq@‘i‘orm%g 4't§ Gnﬁtarlﬂyéred ﬂ&l@%kyclda&@p&rw&%yl group,

or stral ght chaln R)/ a_preferred
terorayl group op nal comprlses from 1 to 3 further hetero moieties selected from

30 N S O and —C(=0);
each R and R" is independently selected from C;-C, alkyl, C¢-Cya aryl and 5-14
membered heteroaryl, wherein said heteroaryl comprises from one to three hetero moities
selected from O, S, -C(=0), and N, and wherein said aryl and heteroaryl are optionally
substituted with from one to three substituents selected from C4-C, alkyl optionally containing
35 one or two unsaturated bonds, halogen, -OH, -SH, -NH,, -NH(C,-C, alky!), -N(C4-C, alkyl)(C;-
C4 alkyl), -O(C4-C,4 alkyl), -S(C4-C, alkyl), -CN, -NO,, -C(=0)C,-C, alkyl), -C(=0)OH, -



n anot her enbodi nent, in the conpounds of Formula , R4
is -CN, -NO, -OH, -NH, -0(C-Calkyl), -(C-C

wW@bdogloazee) - OH, - NHCt =0O) (C -C al kyl ), -NH(C - C ptRIB2)94/003158

10

15

20

25

30

35

or -N(C -C 8lkYl)(C -C alkyl). n another enbodi nent,

in the conpounds of Formula , R4 is -CN, -NO, -OH -

OCH, -CHOH, -NH, or -NHC(=O CH . n another

enbodiment R4 is -OH, -OCH -CH OH, -NH , or -NHC(=0O) CH
n a preferred enbodinent, R4 is -OH n another

gfrc% g‘f@ @ﬁ% tﬁfl)c?—%ﬁf_’l@dém E{lgiﬂg* Bond ~-o§ cmﬁk:@&? alkyl)(C+-Ca

alekylh;p0€ C al kyl), -C(=ONH , -C(=0 NH(C C al kyI ),

- SHS?) Ni&Can ﬁte@ér‘%\éleﬁé@frorﬁ?za’ok% ) 3, 4 MdX; % H, or ;

- = | n e conpounas

of For ﬁﬂij gw ph?r@atf_eu?c cce@ﬁe&%ﬁn}]ﬁe’red NHS( =0) ?ZEI

- NHS( =0) OWGI@?demGrNI-m :p(g):es@}-epf@m igrention fMstres) comq()@qs of Formula |
We)n’ W, | chalr‘PbropwHSE 2Rdther embodiment, R® is methyl,
é‘qyl ;sggrgg)g( Nﬁtralgﬁ%g% ICI-P a pre%ﬁ[rg e@ %p‘e%'etﬁyl or

- NHS( =@) ar{ofhel Emborirhént i tme«tazupdw)19 of Fermawiat, H'ris —~CN, -NO2, ~OH, -NH,,

d&? i I_ig 4 %@Q}J@Hn%&foﬁ%d‘%l@l) NKi( Cic}'!alk)h_); or -N(C+-C

n ‘anot her embodi nent
Falké’%q oalk®N. n anot her enbodi nent, in the conpounds

of For wlaaotherléﬁnbﬁdnmeﬁi—hn thEcathddnds of FoBEIOR* GH-CN, -NO,, —OH, -

( 4is —OH. - ]
anﬂﬁgﬁ NFar s 65 Hg""ﬁ anQ)hHr erodmaﬁqtR is (Q,IIQI OCHj, -CH,OH,
anNHher l\&f&%f@)ﬂrbnhaﬁfﬁerfWe?"l?@ﬁ'ﬁ@UthlsopHFor ml a |, n i s
an i nt ggekot?lefBb@Hedt! iR MeZRFPour8 &F Féritia 100 ist H¥ldgen, -OH, -O(C+-C,

Preferably, nt sel dfr m o)

e, Nna et Slbarigng: FR0EHE” ABoiraenk o C,
Faatlayi)|-&(=0)RC & dlkREC+-Gd alkyl)tﬂéisé%@)ﬂb@ftf‘tb‘laﬂﬁ’)eﬁﬁ they are
attachgg aP&ﬁ& e%%&\%ﬁteﬂ tﬁ@cén%mw@s SEokARs QPilis F, “OH, -C(=OINH, -

AR o R ES et CSEDS o MBpeERL R Gpaom). -

anmsnem)zelﬂquGHmor -NHS (EQR(4e(¢mpthyfidslazfe) Fdn eodtizer emRgdiment, Q is
and R3 ct(t%)WHe C R JcPr, WNiNE LAV, BHEO @ aG.heﬁhHS( O)a(d-(1-

are con’hect t8 forma cyCl openty group, opt| onal |y
subinylimigeadlelni t h from one or two R12 groups. n one
enbodi ﬂﬁaﬁothérm]bewmbmpianmey&on@bm of Gbireth DY RH, ENOHR2C(=0)NHs,

is n ubstitut e 0 nanother
erf’éogﬁn%h her{l%ognéegnpoun %o#ﬁul a , and R2,

with t He agethésmbodimeht tHhe h@ypoan@s eftfoseued, Qaﬁé -OH, -G(=O)NH,, -
COQRRREHREH], ONBISE UzzéHmt)@h@by LNQB@JGDZ(ﬂNﬂeM?ﬁhlh&oIe)) and X is H, F,

substltut ed- 5- one or two R12 groups. n one
Ba? et , the cycl ohexyl group formed by Rl and R2
is not Isabsthértentoedimentt i tncoRpRuUrgls ®fiformiladniskaeinteger selected from

enpd| gﬁ‘% IRIBORE}‘ tﬂre&h ﬁre%?gm&p Hids |9tfegé:r%51€b{la@fr@m bhe t\ﬁd S%hree.

f orme for exanp a _cyc )

cycl ohe‘?)?’POtF‘?rr?d”bW'g‘ef‘tug‘éEF ?%“@”Mgﬁgn‘ﬁ$hg£ aé‘ﬂg_‘r t Yfth the carbon

r lthvhfcﬁftﬁ@darb)éttRhe@mﬂe Bhnadted tohernt e reyaomgopyl, mgelehutyl, epadpentyl, or
gylclgf?e%/ll g¥ouspugac$1 oE)tH)%glgl sﬁgstl{u?e%l lf’?'n%n@gpt\lnﬁ R'2 groups.

In another embodiment, in the compounds of Formula |, R' and R?, with the carbon
to which they are attached, are connected to form a cyclopentyl group, optionally substituted
with from one or two R'2 groups. In one embodiment, the cyclopentyl group formed by R" and
R?is not substituted with an R'? group.

In another embodiment, in the compounds of Formula |, R' and R? with the carbon

to which they are attached, are connected to form a cyclohexyl group optionally substituted



n a nore specific enbodi ment, the benzene ring and/or
the ring forned by RL and R2 are each optionally

wGemssiosd ed with one or two R12 groups. n onePCT/IB2004/003158
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enbodi ment, the benzene is not substituted with any

R12 group. n another nore specific enbodiment, Rl and

R2 form a cycl ohexyl group, which cyclohexyl group is

fused to a benzene ring, or RL and R2 forma

cycl opentyl group, which cyclopentyl group is fused to

a _benzen [ ei REdHe 1 2;
bg‘ﬂtgé’ﬂ%orowocyc olﬁ) I(f&%uesegélﬁlggtgé%gene) y%gfdéﬁ%#m&%yi? and Ris
cymt%lpetmtsdwﬁrarb@'cg@lﬁ@xyl and/or the fused benzene

ri ng ane a S e%bdlﬁaﬁﬂ lthébﬂ?ﬁrIouhdstcﬁdfomdlé'll otne ring fdrmed by R’ and
recite

n n
cfoi Ea% gwnplebﬁ ce((a%qegggm Wc%ﬁex&?rﬁngr %@géd;}%f% tSJergAﬁe rm% and the ring
beormen by iRS ambR? snebibe ibenrenel rivg 2k eaglyorriegally surpitutad asgedited above.
of, Lheoraf Qécﬁ’@%ﬂftb'o@ﬂﬁgt ﬁﬁ%ﬂkéﬁ%ﬂﬁwé an%ﬁme&ﬂg IRdkehed by R' and R? are

substltuent IS

| Soi2
oreafuPRSigRAlY Sfllbﬁtlﬁ)iée)gam| cgle(yr By 8r0élP%uEI ong'e gﬁ;g? Wgﬁt the Behzene is
ermopsliberattd witn atyhR'? goopolmarstrel meor spebific emidwimerRRR @nd R* form a

c(\‘(ﬁ:lcgrregp}/1 i cﬁ%%vﬁbﬁé%’éloh@hil %%ﬁ‘) Qsoﬁlgé&’ !o 'a b&iBey RAPRERY bn®R? form a

are optiona y used a benzene ring it
amclq:@ntyg g5oHp, h\ylplch @Yqﬁﬂenty g8 gpiﬂsecb Ito &t l?%??@’]%[ rl%a m, either case
pr(@ﬂbﬂentylﬁuéiafd&b BerzeAelohcyeishagi st to R8nzenenelichgyclopetyh pt cyclohexyl

| Sangffoh% s&d %hl’?\z{eﬁe PB%B%'egcmoﬁlo%"?fs%iﬁl?ed% gﬂ?ﬂﬁo RR%S recited

ano
Fabavs- aln angitfeen eRrbogimantRiher @phh%ylcsvcwéﬁe%w %qup that is fused to the

C)b%h%@r!;tdbk subtsh@te@mih &ﬂﬂ%’?’bro@ﬁ cycl opentyl are
Optl ona} Lc%? l’g%eder(‘%_lgmgrbt}%ﬁg & 8}%% ndanaﬂ'12 L‘?bstltge]l\t |s present, it is

erifmormb enehuiinfeat 4 SCN oQNylogeNdpr, exar@pe aﬂwlgroup CH OH NH
or - Hqg%g%hlar e RN EH ti%lgd?np%ﬂmdéfmmg‘} wiferr RNand R? form a
th;yl (occy@ogprwi tyé CYC'W@‘)/CQI%HGQ&I 3re o%t}ong%(ﬂéeg% aq)_lénzene ring,
al dﬁyill?H(ls(}néihyiJ dtiyl,)isopropgl qnls’eélgrmcmm proby.dimanother Suthiembodiment R® is
- 3 I
Tl PG 1B PB4 Bplohey GRS R oo o
cycl ohdRyotber @wdmﬁ@htmyﬁheaqo@pemdmﬁgpw'% bséfae%/ B’ and R fom a
bed%l@ﬁb@(ylrd B@loparigl, thé cyclohehbr cy€lggahid-bre optidn@(y@seditd a benzene ring,

O bodi tR*is —
msq §ﬁ Srﬁgg\agg%;_l CHzﬁﬁamr Su(gﬁ@ﬁb In another such embodimen is

haChaga,. ~OBHOCH)( € HCHaiNkpl o -NHGHO)CH. M@thecsmgth@y]bfdlmentR is

N, - oa! Kyh) (e, C- @ddﬂd )alky ZC( @}N-Iamtler@()@)-Nl-(\ch:(:@ )(C1-Cy alkyl), -

all\w-%df ﬂ%[)o%er\lgq?o(p@}yl @ Calk e.er’ed emt@nmgnt&l i®LoH.

Wb 48 RS
- C( O) NHn ,anetheiS¢rad)odBrent, in NHS(o@po@Hs(gﬂ FormulHi( @er@ﬁ @Hﬂ R? form a

CK{?_ylg té) xw_ﬁ(;@[opgﬂ? ﬁﬁ'e )ccgg' or¢ eQ) | g@oﬁ'ﬁmw fuseg.to a benzene ring,
Ol ol e %;%ﬁi‘—z%@33@#%?‘95#@**%'*@%?&'9?ﬁﬁ%wz@-ﬁ-
CYrﬁbtﬁﬁ)ﬂﬂfayd)Ie))t rearoihet slveyribodimenty@ isopabigery.| -Otir €0(C1-C, alkyl), -NHy, -
opt.i ol

%M*@ﬂ%'c 6}2@%@(8 4&@@(@%‘%%23/? 6%2 HAMY= né)NA—RC"b é'_l'ky)z C{=ON(Cr-
H, Cralkyl)@HC. @ikyl), d\{HSGD A oGS FRSD:-Re nﬂaap%ﬁtsucm?pdment QisF, -
an@HRZ -ERONA,, Cymk@aﬁd)){dmsor SHS(APRIHEH,, t AEHS(=0),CH,CHCHs, -

ﬁl'g%@@%}*@sxéﬁ;‘)' %Elgnt%gl-%%&%;' onﬂllHlSY'ﬁL)g %d Eyifhicazole)).

35 - NHS( ) InHariekPeH embodimeNHE ( te@)invedtion, Wb@fhﬁ |a(mpd&zf9|rr@)g cyclohexyl or

ana/d}épérﬁ’yl,"he Eyclohexyl or cyclopentyl are optionally fused to a benzene ring, and X is H,
F, -OH, -C(=0)NH,, or —CN. In another such embodiment, X is H, F, -OH, or —CN.



-OH, o -CN. n another enbodi nent, when RL and R2 form
a cycl ohexyl or cyclopentyl, the cycl ohexyl or

weywbopeed y| are optionally fused to a benzeneP€T/Mpo04/003158
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and n is an integer selected fromone, two, and three.

n anot her such enbodinent, n ig an integer selected
fromone, two, and three, and is hal ogen, -OH -0(C -C
alkyl), -NH, -NH(C -C alky]), -N(C -C alkyl)(C C

alkyl), -C(=ONH, -CPONH(C -C alkyl), -C(=ONC -C

al kyl ) (lﬁ: aq ﬁ’\élkanE)odlmerh‘ll_@ﬁenoh1 Hind Cﬁz M’rﬁ(a g}cldﬁe%yl dt cesclopentyl the

ther enb e conpounds of Fornu
arRYClP@?XﬂrCé cyarenty2ie cgianalnfpsad henasnedintoR, is Ex:fhIreGOINH, -
OfNWS(HDBQHQSNI% =BRCALEHOSHE) @ CNHEEA) e 1 pietyRaBanie)l 4@ X is H, F,
ent vention incl ude:
C%E ethyl -3-[3-(1- hydroxy cycl ohexyl ) -propyl]-3
- az a- b||0m|oﬂy[er3emb@§|m@r)(,. ohsr }?, and R” form a cyclohexyl or cyclopentyl, the

pr@awe}x I@Em@ﬁrla@@sﬁﬂhg@’msed to a benzene ring, and n is an integer selected
Exo- N- §6 r& g y-cclpeney?p%

r I ]Jn% Sfel IB[e@o eroﬁ% SR b iy eger sefected 'from one,
6 tyvb}arphmm,el }mdr@t b dragen, f-Orla@@eC. alkyl), -NHy, -NH(C4-C4 alkyl), -N(C4-C4

%fég:al@%hﬂé O%N"'Z &Y%)m"b'd}d@% ARV a1y 3@1664 alkyl), -

hanesul f onam
B("éiﬂq( OBt - (%O&Rfl uoro phenyl) 6 et hyl - 3- aza- bi cycl
o[ 3. 1. Oh hewsthar yinbedanany In} thecaoaipotressasfofgrmula 1, R° and R® are both
%% {6-ethyl-3-[3-(1-hydroxy-cycl ohexyl)-propyl]-3-a
8 8 Clo[ 3. .0]hex-6-yl}- benzam de;
Exo 2- n\ﬁﬁms(lymtg{lqmmlqﬂsd}ﬁp@n%p@ of Formula | subject to the process of the

(Sprés@nﬂhm.onan&@de(l hydr oxy- cycl ohexyl ) - propyl | - 3-

zé)z(g gl E: Cg\?_h )'/{P' e?y%gﬁﬁ(yg‘é’é{m ydagéé(y% pr% %E:?ﬁza] tjlcyglog; i O]hex-6 ~yl}-

cmﬂboﬂBﬂ&h@Fﬂéwn@nv¢] 5- fluorobenzan1de
Exo- 3- [ Bl Ews e§1 yiﬁ\g&&yh‘leﬂ%ﬁ@c@péﬂtmrwhk ~a3a-B%cid)B.1.0Jhex-
Y

ex- 6-

a@ﬂﬁ’ﬁ@%’ﬂ?’f onic acid

{ 3 [ 6- efoyN- {3{6'(321‘3/"‘@‘&‘@509(]/-@(1%2 -PimgthyBlagh-picBl i &BJhex G-yll-
h%gﬁ} rQ% E%suﬁf’ox%ﬁld@henyl }-am de;

5 (6. clAI- 4o FiIaons DIl hgihos sep g gghex- 31 oropyl-
3. dycidhdxanoi;6- yl ) - phenyl ] - am de;

B el B PRI G Rk R KL At clrdstyy-

Cycylhrgf}?gy h"(‘.? enzam

-bicycl

~ f | keor@migdienyl } - met hanesul f onam de; - 7-

25

30

35

Exo- N- (é’xo{zﬁm@thwleﬂ%néé’mféric Iayxd r(@:{etetﬁy@L[QJa.emdlraxy@v@Mékﬂlypropyl] 3-

?I%é éﬁéﬁ&%xr%y}wb @uﬁ”?%nam de;

X0-1- rre:f)hry& [6Hbyi- mzja@mkwndalgzrlymmyb 3sza-ticyclo[3.1.0]hex-6-yl]-5-fluoro-
{%Jngérﬁggw - 3-(2- hydr oxy-i ndan- 2-yl met hyl ) -
Exo-3-[6-ethyl-3-(2-hydroxy-indan-2-yImethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-
benzamide;
Exo-2-methoxy-ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-
bicyclo[3.1.0]hex-6-yl]-phenyl}-amide;
Exo-2-methoxy-ethanesulfonic acid [3-(6-ethyl-3-indan-2-ylmethyl-3-aza-
bicyclo[3.1.0]hex-6-yl)-phenyl]-amide;
Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl )-3-aza-bicyclo[3.1 .0]hex-6-yI]-5-

fluoro-phenyl}-methanesulfonamide;



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

Exo- 3- (6- et hyl - 3-i ndan- 2- yl net hyl - 3-aza- bi cycl o[ 3. 1. 0]
wWheoos033p8) - benzam de; PCT/IB2004/003158

Exo- 1- met hyl - 1H-i mi dazol e- 4-sul foni c acid

[ 3- (6-et hyl -3-indan-2-yl met hyl 3-azabi cycl of

3.1.0] hex-6-yl)-phenyl]-am de; Exo-S*

- et hyl - S- pMi - hydr oxy- cycl ohexyO propy”- S-aza- bi cycl op.

i . A hex-e-yl J-Sfluoro- benzam de;

(E:YEO{ é y ){]f}?/ {%%ﬁ{ﬁ?ﬁ@% &'0)& Iloﬂgﬂlzﬁroﬁ?] Slaza bicyclo[3.1.0]hex-6-yl}-5-

prfblpspl-qheﬁbd)aﬁ@lhﬁﬂeév@ﬂ%ﬂ"éel 0] hex- 6-yl }- phenyl ) - ani de;
{éroemwlhyﬁ*rmnd(aioléw@mmwaew qB-EaanyB)(2-pydeRytiddal-2aimethyl)-

b| c 0[.3. henol
'8{3h heé‘]&g]xwrcw}oxy eShenyl) 3-aza-bicycl o[ 3. 1.
5 0] heX 3E>5P|-3°f@t-dliwl P-inidartZningthyl-3-azakicyclo[3.1.0lhex-6-yl)-benzamide;

Exo- 3- (E&o@‘F rtﬂ)étlhylg’lﬂlﬂ%%lgzl )ﬂllféﬁkhy beig- aWGQH@V@-In@&@Z Hmihyl-3-aza-
ﬁ’ np armaceutically acceptable
sat?“fy§|°¥‘h1eq]'%'d°f‘6 -yl) phenyl] amide;

Exo- N- (Brofdb{eadiyyB{B¢1 frBdrody-tygidhao-prpgll-amyityciof: 0iyext6-y1)-5-
Bfﬁ]%%%%%ﬁk Q[ 3.1.0] hex-6-yl }-

phenyl anesul fonam de citr
10 Exo- N- (Bwpemethyyli-imidezolg-4- sW?ﬁFo@Het(ﬁﬁ etpy) 3 B kimtdgaxy-cyplonexyl)-
r apydyli-33zadbrybo8y oihek-8-yl- pﬁc}d%)-)emlde

T e o e T

J- qheofpjyl} cycl ohexanol ;
{éroezt[h;dthyﬁe [ Byt Fﬁdn‘?l’/—g'aﬁéfﬁicﬁﬂl‘rﬁ‘%y bheps-9Rethlyi-rdan-2-ol;
za b| cycl o[ 3.1.0] hex-6-yl }- benzam d
9 et hoxy- et hanesul f oni ¢ aci d
( 3- { 6- efxmyd-(63tHyB3-{ntamdimeihyl-Sgd-kitysield. bolm@y]-qheaolz

aza- bi Céfﬁil ﬂgr%‘lalelmsﬁﬁ)éc& bébﬂe sleﬂéfrlaaf ani de;
Exo- 2- mst ho

(3 16 cRrY L HE R SR DB SaRPY L P pioB.1 O 61
az;ﬁrebylpryethm{esulfbné}]wbemtrﬁeyI }-phenyl)-am de citrate;

20 EXO-N- (16 f{a?&(ﬂiﬂ- %ﬁhQ%r %ﬁ@ﬁé’yc@f&tﬁﬂ%g}ﬂ])& =5 BRYdId[3.1.0fhex-

3-aza-bic
f I%ﬁ}@leﬁﬂgwﬂh}meﬁélmaﬁﬁ@ul f onani de;

Exo N (Brol BE36-(8/- dlﬁuc{r&pfﬁehylwxémm@xaym&yelbmmr)exmcmnwdyr}-
aza- bi bi c%cl o[ 3. 1. 0] hex-6-yl }-5
_ fI‘fXSP'?) ph - met hanesul f onami de besyl ate; Exo-S-i
- et hyl - @corﬁﬁreiﬂvya-&:’oeayw@rw QReRsYI-PIoPYhSRZR- IsioysioE. 1] legxcG-y1;-
25 Otpankanthdiex- -yl J- - fluoro-benzam de;

St LT e LI —
t ceszplbinyeo[3 3-0]Hex-6-yI-phreiyhyamideiH- | m dazol e- 4-sul foni ¢ aci d
(3-{ 6- eV mBmbd-dirnBA#EGE %¥ia G¥$6-0RH26YBX 1-hydroxy-cyclohexyl)-propyl]-3-
aza-bicyclo[3.1.0]hex-6-yl}-phenyl)-amide citrate;
30 Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexy!)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-phenyl)-methanesulfonamide;
Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexy!)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-
fluoro-phenyl)-methanesulfonamide besylate;
Exo-3-{6-ethyl-3~[3-(1)-hyd roxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-

15

35  fluoro-benzamide;
Exo-3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-

fluoro-benzamide tosylate;



propy!]-3-aza-bi cycl o[ 3. 1. 0] hex-6-yl }-phenyl ) -am de;
" Exo-1-net hyl - 1H i m dazol e-4-sul fonic acid
w@ 30050318hy| - 3- [ 3- (1- hydr oxy- cycl ohexyl ) - PCT/IB2004/003158
propyl ] -3-aza- bi cycl o[ 3. 1. 0] hex- 6-yl } - phenyl ) - am de
citrate; -8-
Exo- 3-{6-et hyl - 3-[ 3- (1- hydr oxy-cycl ohexyl ) - propyl]-3-a
za- bi cycl o[ 3. 1. 0] hex-6-yl }- phenol ;
Exo- 3-{6- et hyl - 3-[ 3- (1- hydr oxy-cycl ohexyl ) - propyl ] -3-a
za- bl bi CVEJ«P{ ﬁeﬁwypimﬁﬁdaéol)é '4}su|fd?1l%ené&d Ccst{é &lrgi-3- 13- hydroxy;eyclohexy)-

roxy-indan-2-yl methyl
cyE’l‘f’B\[l].‘i3 izatﬂ'%(é'RBé Q}'I“ﬂx 69"}1*9“8@?)&9?5??2 ani de;
Exo- N- { Bxd-Brmethigly] H-Brida2elayicbulfonic- | avitia n@26-gihges-13y(1 -hyBesazgclohexyl)-

GU-Oh Ly O W o BRATY R baneSul fonam o

b OBty Bh Rt hion B 5

, %{ﬁ SCII AT T
nail €;

B0, 3. | B S 2 PR BRI Ponfh T s A5 R

cycl of 3
ExpheBol[cBratet hyl - 3- ( 2- hydroxy |ndan 2-yl met hyl ) - 3- aza- bi
cyc! of 3y Ale@iy1-8-¥-hydro %éﬁ@yﬁﬁet@l)tiéga%cyclom 1.0]hex-6-yl]-5-fluoro-
Exo- 2- met hoxy- et hanesul onic acid
10 1 3P4GBy | - 3- (2- hydr oxy- i ndan- 2- yl et hyl ) - 3- azabi cycl
o[ 3. 1. B}dex3-B-efthy)- Bmhmdydx}'—lrwam-ﬁ@[methyl) -3-aza-bicyclo[3.1 O]hex-6-yl]-

b&e%.ﬁf%g,ieg ﬁgmﬁg(Z hydr oxy-i ndan- 2-yl net hyl ) - 3- aza
f1 uor o- mxy gmiarpr?-d@qethyl) -3-aza-bicycio[3.1.0]hex-6-yl]-
Bpheg Imbﬂﬂwesﬂtll‘drnlamddak@jllae4 sul fonic acid
o A o e
- ebdamgpmide;

"S- hydr 92@13-[@t&mw & Shyrsky Hdad-2lyphethyl)-3AADKcyso dpzh oRieRBl]-
i ndan”- @ﬁ rg%o 2- met hoxy- et hanesul foni ¢ aci

[ 326BR & i ndan- 2- yl met hyl - 3- azabi cycl of
3 1. 0] hmﬁmthpxmmsqlﬂ)amaalé {3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-

20 aﬂcﬁfe@f(ﬂﬁ@&é-ylﬁpf‘eﬂﬂ%@e .yl met hyl - 3-aza- bi cycl o[ 3. 1. O]

Eco- 1. MRS B B IaP YIS bioyclofs. 1 OBy 5
[ Sfiofo-Hehy}-mathamedalfon2mide;meti hy | - 3- azabi cyci o

3.1.0] hg}% P#Ih}ﬂ 1@%&&3@%%%& a@{&‘%% [6-ethyl-3-(2- hgrmiyéndfn (ﬁylmethyl

Exo- 3- %Qi aza-bic
he&a@l‘;ﬂwf‘pﬁ*’h ypx-6- F‘F@P@Y'}r%d%onpounds of formula of
25 t he | nveria-Brettdii-6+(3-hydroxy-phenyl)-3-aza-bicyclo[3.1.0]hex-3-ylmethyl]-indan-2-ol;

Exo- N- (Exo{26 O{hh)Yy %ﬁr%g’ulfgé hydr Q& - Cycb E M 2 mggnopxllniethyl 3-aza-

3-aza- bicyc
ph@ﬂyb}&h@h@%ﬁwékmeh%aﬁfﬂ@e

Bx0- N ( Bxd Sioaltbarih 2 Maﬂyy%%wcﬁm}h@axm S o2
za- b Cle:: x -me&ﬁyl 1]I-hm|dazok¥ 4 sulfoFr)l %cxzi nEt(g lsymdan 5 ylmeﬁ\yl 3-aza-

ci trat e
30 Exkneydo(w({]ﬁ@eﬁ yiypheByl[-8rifdahg dr oxynet hyl - cycl opentyl)-p

ropyl | - Bz 2. -y f % G Bh-3:ytndtHyN8X 52 bicyclof3.1.0]hex-6-yl)-phenol.
Preferred compounds of formula | of the invention are:
Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yi}-
phenyl)-methanesulfonamide;
35 Exo-N-(3-{6-ethyl-3-[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0}hex-6-yl}-

phenyl)}-methanesulfonamide citrate



6-yl } - phenyl ) - met hanesul f onam de;

Exo- N- (3-{6-ethyl -3-[ 3-(1- hydroxy-cycl ohexyl)-propyl]-
w@2@zasdsecycl o] 3. 1. 0] hex-6-yl } - 5- PCT/IB2004/003158

f 1 uor o- phenyl) - net hanesul f onam de;

X0- N- (3-{6-ethyl-3-[3-(1-hydroxy-cycl ohexyl)-propyl]-3

-aza- bi cydo[ 3. 1. 0] hex-6-yl } - 5-

fl uor o- phenyl ) - net hanesul f onam de besyl at e;

Exo- 3-{6- et hyl - 3-[ 3- (1- hydr oxy-cycl ohexyl ) - propyl ] -3-a

za- bi cygl ol %-fb-&)ﬂﬁ Q)ES-?-MB}oxﬁhetfwl Hﬂi&éﬁﬂﬂ?f)@@l]‘iﬁaza b|cyclo[3 1.0]hex-

et h dr oxy-cycl ohexyl ) - propyl ]
zaﬁﬁlﬂ{%%‘b"é)‘[@hf”?}}’k‘é?- -eyl} 5- " f1 uor o- benzani de

t osyl at Bxo-NEXBBNATH-E[3-(1-hydroxy-cyclohexyl)-propyl]-3-aza-bicyclo[3.1.0]hex-6-yl}-5-

-e&nxggﬁ%ﬁ M%ﬂé&%%kmgﬂﬂg -yl met hyO S-aza- bicyclop.i.d

esul fonam de;
5 Exo- N- { BXq- m?e&wmw 8[3- 0 iplon ey RRIopYl B-aea-bigyciol 1 alhex-6-yi}-5-
- bﬂ&?/&%r@hﬁ rﬁetﬂimmfoﬁamldbbtemwh yl }f met hanesul f onami de
nes a e a onl
1o b o ip b T oA AR R Fa 364 Bigyciors 1 plperco-vi-s
o[m®n&mﬁ¥ﬁwﬂ96 yl ]-phenyl }-am de;

Exo- 2- np {Sy l%li B ﬁsf%ifo%lbﬁ:loﬂﬁiyg propylﬂ-3 aza-bicyclo[3.1.0]hex-6-yl}-5-
(3-{6 hydr oxy- cycl ohexyl ) - pr opyl f 3-

1°az%mﬁ?%§%¥ F%“%wﬁ hex- 6-yl }-phenyl ) -am de;
Ex0- 3- [ Bxa-Br6-edry(-2< Rlyydiraxndame gmedhyiH3retdvicl §lo[31 Ajr@x-Hiyl]-

Cyﬁkﬁh%@&mgkgﬁ%ng ME] benzam de;

Xdroxy i ndan yl)-3-aza- bi
e ol ol SOEN B HA AT mtul rags devdors 1 Ofnex- S
Exghedyl{-@e@iivglifodamnde (rbshisdr oxy - oyclohexyl) propyl]-3-a

J 15 ZEil;){JISCy%( Q%—ﬁ 8%({‘]%3&{9% fﬁh érag?( § e()z( {/\ rox -lndan-ﬁ-ylrgethyl) -3-aza-

z abigyc 1@?%(-51Ylmf1¢é¥dl@n'9?} - phenol CI trate;

EXO 2- [@x&i—mﬁhoﬁr4t}$an§¥lﬂf6ﬁil§3éci@h(@f{ﬁ-bﬂ1yl% -BABhRIr&YDyQbrdxyl)-propyl]-3-
in

Ex%zag’ %@Xﬂé%&zﬁ bph @%@”&J& dxy- i ndan- 2-yl ) -ethyl ] - 3- az

a- bi cy CEFB{6k!] h@(h)@fW}mdab@ﬂmyﬁ@‘aza bicyclof3.1 Olhex-6-yl-

20(+ﬁa&a@,9 2- N@thoxy ethanesulfonlc aci d

E ot E ghst@Pogql] Fﬂth 23 -?%g‘yrd?g( mdan-? ylmethyl) 3-aza-bicyclo[3.1.0]hex-6-yl]-

2 Mmﬁmﬁhyhyma aza- bicycl o[ 3. 1. 0] hex-6-yl ] - phenyl }-am d
() - exof T PR DB B SR BREPIT o Hor e ke 5
- n@FAehal en- 2- yl net hyl ) - 3- azablcyclo[

25 3.1.0] hE&b—:ﬁ{G}’dtﬂyl Q-I[IB(’I)Hy}:imﬂ?bﬂ&@ﬁ@@lﬂpfd@ﬂ]ﬂ%ﬂeﬁbic;(c}ol&’EQI]ﬁex-G-yl}-
/ - ésn&%m%{hyl -(2-hydroxy-1, 2, 3, 4-t etrahydr o- napht hal
- 3-azabi cycl o
3 1. 0] héx@%iﬁyalﬂ]yl Prieugr oy wherybdezarb oyl laex-3-yimethyll-indan-2-ol

Exo- 3- [ @xo@{gtmlekn 9 %(Z-Mﬂ&y%déﬂ PON-Bi1)-3-82PbieRM3: BoiASE6-)-
e e%lzg |§e J'hex-6- )
30 (+/-)-exo-2-Methoxy-ethanesulfonic acid {3-[6-ethyl-3-(2-hydroxy-1,2,3,4- tetrahydro-
naphthalen-2-ylmethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-phenyl}-amide;
(+)-exo-N-{3-[6-Ethyl-3-(2-hydroxy-1,2,3,4-tetrahydro-naphthalen-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-naphthalen-2-ylmethyl)-3-aza-
35  bicyclo[3.1.0]hex-6-yl]-phenyl}-methanesulfonamide;
Exo-3-[3-(2-Hydroxy-indan-2-ylmethyl)-6-propyl-3-aza-bicyclo[3.1.0]hex-6-yl]-
benzamide;



benzam de; - 10-
Exo- 3-{3-[ 3- (1- Hydr oxy- cycl ohexyl ) - propyl ] - 6- propyl -

w@z@sosigel o[ 3. 1. 0] hex-6-yl }- benzam de; PCT/IB2004/003158

10

Exo- N- (3-{3-[3-(1-Cyano-cycl ohexyl ) - propyl ] - 6-et hyl - 3-
aza- bicycl o[ 3. 1. 0] hex-6-yl }- 44

phenyl ) - met hanesul f onam de;

Exo- 2- Met hoxy- et hanesul foni ¢ aci d
{3-[3~(2-hydroxy-indan- 2- ylnethyl) 6- propyl -

bi I I
s Al R e
- deazdmidgycl o[ 3. 1. 0] hex-6-yl ] -

pheny' }E)JEFEN MQ%ﬁLéﬁﬁaﬂychexw -propyl]-6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl}-
0- 2- Me g anesul fonic acid

?hf@yl)[’@et?a]?e %}GPWQG cycl ohexyl) - propyl ] - 6-

| Sopr opsHo-BMeaaaxyisitteyedutipri: 1260 hékBa2yydroptindapt2ryimethes-propyl-3-

Eﬁgﬁlhl-c%g%lgqogl%p_gly %h§r&{}%ngdehydr oxy- 3- phenyl - cycl obut yl

5. 1. 0] el wj(z-éwgwr RECHBARL PERERY a2 ool Ohex s
ExsedyiifetiRinayliforarficé;s- 1- hydr oxy- 3- phenyl - cycl obut yI net
hyl)-3- BeD. la{etﬁé/x& e%ﬁ%ﬁ]ug&]i@ex'a@fd yl lé-gqg-%@mdﬁj&&-cyclohexyl)-propyl]-6-

Exo- Et hanesu ]
{ 3sdperpet-hgga-taeyelolB3Hyfrey Byl hgah-aide: net hyl ) - 3- azabi cycl
o[ 3.1. @Joheméﬂﬂy] 3-phendrox@3ighenyl-ayutbbutyimethyl)-3-aza-

(Eg"{y§°@ @he’%ﬁ ‘ﬁsphf’iy%hm‘%ﬁ)ao“es“”é’% Ti8%exy! ) - pr opy! | - 3- azab

i cycl o[ EX®-3HB6EHyeI{ @S- yh)}dffpﬁé‘rghlewﬁmlmfymmﬂwl) 3cﬁ23'tbl‘i>é°|°[3 1.0]hex-6-

15

20

abgyeneppounds that are not salt forns,

phar nmaceut | cal N acceptabl e sal t.h The

‘al ky| "EXERR0EH ﬂ'é‘?elpn ess {%ffﬁ ?‘&%’Z%Hdﬁ%yd%c{aagmmethyn 3-aza-
I Nedydds! . Qladxes- it pheinytfermudeabecht hydr ocar bon radi cal s
havi ng é}gorl-ﬂhé}llagulfgﬁlc br aqgﬁhed(?,n;g ?F L£18-( 1%%'—@&0?4&%1) E)ropyl] -3-aza-

al kyl %rou I ncl imted to
ettwplo ﬁr%fwr&y'}r%w)oﬁﬁwe and f- but yI The term
" cycl oadrgy bf'the@ absieetmipeiirgis nhal Rk st satt fieme shermavditcaltyeatceptable:
[ nsthu%es Fonar omatic saturated cyclic alkyl noieties
&rei’R arkyl is as defined above. Exanples of
cycl oal Kl termcelde as bised diegeimainleps pinepise ddicated includes saturated

Cyr%r%%l@rﬁ)ﬂydro@éfﬁérﬂ@d%éﬂé ha\ﬁlyg:btmnby br,an&ﬁéalnﬁlf‘@ié?” Ex@fles of alkyi
ereln
o et R R P S ) Boak A P50

“der i vedTHer tamm aaycinatipiiatais cusey dremlrartbl?ﬁs tpjhervésrpingicaistl ingledes non-

25

30

35

hyé%rﬂ&%”erattﬁé‘tg@ ?c?ic %m?ln%l)letlégwabf laikyll 8 ARNYErinec@BMbve. Examples of

ot HEPIY il oL o B ¢ J%ar%w%%awﬂa&iwem‘vj‘ R, and

COfytlahdpityng one or nore heteroatons (O S, ,
prefer a'meyterfn{ %W G (?Jséoohefré?rlrI Dnl@ﬁ o@rfe%gé)ﬂﬁlcat ﬂHL&éS%%‘rdaﬁlc radical

group contal ni et er oat ons ereln at
| edesivedgifpan an @f@m@qlc I'tyﬁr@cggpmﬁy rprgovgl ofpRe nydrpgengsuch as phenyl, naphthyl,
hﬁ&@moar{owuoregy;oup The heteroaryl groups of this

| nvent | 'Pne term “heteroaryl” as used herein unless otherwise indicated refers to aromatic
groups containing one or more heteroatoms (O, S, or N), preferably from one to four
heteroatoms. A multicyclic group containing one or more heteroatoms wherein at least one
ring of the group is aromatic is a “heteroaryl” group. The heteroaryl groups of this invention can
also include ring systems substituted with one or more oxo moieties. Examples of heteroaryl
groups are pyridinyl, pyridazinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, quinolyl,
isoquinolyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, indolyl,



al so include ring systens substituted with one or nore
ox0 npi eties. Exanples of heteroaryl groups are

w@yoosas3egd , pyridazinyl, imdazolyl, pyrim di ngCT/IB2004/003158
pyrazolyl, triazolyl, pyrazinyl, quinolyl,
I soqui nolyl, tetrazolyi, furyl q4thienyl, isoxazolyl,
t hi azol yl, oxazolyl, isothiazolyl, pyrrolyl,
i ndol yl,-11- benzi m dazolyl, benzofuranyl, cinnolinyl,
i ndazol yl', indolizinyl, phthalazinyl, triazinyl,

I S@én?ﬂ%#&lyl ptyén'z M anyloxé’i‘rmo%m ledaz&l)h' qu(ﬂ%l%’l ylphthalazmyl triazinyl,

benzof urazan benzot hi ophenyl

be'ﬁ%'@fM W.ap@inyh , oxpiazol. h%é&’ﬂ'@F‘%}Y‘ fyseaandx Deeaojirazanyl, benzothiophenyl,
qumemaamézowl ber@ﬂdthmidlﬂl IﬂianlzoxaﬂtﬂyﬂhtdWTalz@ihVIyl quinoxalinyl, naphthyridinyl,

di %iydr 2 5'8|8I0| ¥et F y\fd?oqtﬁﬁplyldr 9 r&&) ¥||'101¥]o| teirahy%rmso%#nollyl benzofuryl,

ti Mo
5f uiiucqpyrrdlrdl Ryrplopysigidinyh epd F?ﬁ"’tﬂ’P'Wl and azai ndol yl . The

f or egoi ﬁgefgkeél gro@.)% éi%hoéa@ommohmur@@wmse Img:bed attached
abov N-attached whe

o BIERA-gherp U h At oo o B, BOBRF: G Yy Kb paTole mey be
nmagyriole! - y(Nratthehid)y br gyold-yi a(@lra@gk)hed))r Pyer reohs Bfarting to the groups also
((%@£%E£Q%QPF§H$E&&%£§ referring to the groups al so

enconpass a ossi bl e tautoners. Salts of conpo .
10 of For nedl'§ Oéa?{“%“%?fa%ﬁ@ﬂ? bsPneagabiaigd Dy feraingjselts %'ﬁya“y acidic or
aClbad;IcCgrmrp desehCorgd canpopndsidiotmaa |. aExzomiEsuh dhafradenticaly acceptable:
Q & %or?éo&ﬁ?%&'@ﬁ@ﬁée | étrr‘r ehessgﬁsca“mg?#ahtﬁ%rﬁ?gﬁl Iueh&%lfomc acid,
acﬁuwarwpaqlcb clrisrRsluUCEIRE EoigRtRYiq A PYlic aes. dwdrePrtOWCcac'd phosphoric

aCédﬂj nsaiifmieslifeniaatid, tafald &, inaledC békd, dsadlicyl &ethitt acid, acetic acid,

15 ?uﬁfgrlctragn;{ %Iygr%foglb ag]ao%ghooeflc 8019 Iég“umnsgtg%qﬁ %gggélﬁn calcium, and

amman4c acid, acetic acid, sulfurlc aC|d hydr0|od|c
aci d, ”ﬂ%&fhﬁecﬁﬁéﬁlce %@doHﬁburﬁ@bﬂﬁo‘iﬂnUlml sUBRENErhdifVention are in salt
caIC|un1 and lithium n a preferred practice, the
coﬁﬁ%unds of Formul a subject of the invention are in
sal t foTia cofilpeundsngidiomuiga binaf-bavedpécateyntera\eed dprefoaimay occur in
20 Ce&]ﬁ”&érﬁ Mtiérﬁ@fgeoﬁ %th@%te@éb%ﬁweh@ cgmfgtfa'ﬁ@r%t The azabicyclohexanes

enantionmeric and er stereoisoneric configurations.
Thetbigshasf cie | BYRENYh Eocstijinatude ofll taRantiomPEnt ‘ig %/%er‘ﬁ)‘f”&f‘d%s gnd other
i N§tbregcisonadrs of BaAcH tanmusds ofi Bsineladpae i)l asnccatibeind other mixtures
stgrgggsoners of such conpounds of Formula , as well

_as raceéenmic and other mxtures thereof. Inpurities :
The pr eknogtitiesi ocess reduces inpurities in the

25 prepar aﬁheo Bre@ént Qﬂ'@&ébéﬁ y@du@élﬁ Wuﬂtl&o lﬂi’pﬂh@ NeteparatioR diSzaliEyclohexane
uri.ties

;Egongp (fsw'@ls us% {1 tﬂf—: &u qu] g e%qrgjllarr rﬂq regaq%ilngPp £U{ltles and otherwise is
pr ioteebangeablat €lihei “afplgadt tope pamdSSt elateldi iknpurity’ andetbe ke 9$ Hsed herein

l nfﬁab%etrblémﬁpdrﬂwabaré@aﬁeoaeprﬂeé: bAt&H 2D YastdeRutcl Wit 812 &fithesis of
associated wth

az%Pl&g}q}c&% ]hixe@]ah f}lﬁaﬁfﬂﬂ’gloﬁ 1.0]lhexane compounds in particular.
30 3- '&mblt;zglcélly)[n&lu‘beOs}nhmwahreltad:lmn'pmllmdlmpumtlepaau’cm cal awygen- and sulfur-

Th@o?uw?a |¥QP& 9@)'011 ds'aﬂg ltﬁéqﬁeWAtd%ﬂ}alElgrL ii’r{;gldﬁt?gwfé& tootﬂé ﬁfesent process are

I es as oxygen- rcontal ni ng@
cOMpGHIRESS SRR e EHF PR orggalda Pt RTESASEFe!3iPEh [APUEPS gk e gpother ether
t Omblb@ PGes &l&hypétﬁ@essthane.pmrhies @iches sesices pecthad dopenisifused in the
anrg??]u?ac?urpﬂ gr;ocess Q ; Ofprgganol tﬁr%géj SeliRHet Hp%ﬁtielg%\dﬁjgcg of the invention

35 are those associated with azabicyclo[3.1.0]lhexanes as polar by-products of reaction. The

practice of the present invention reduces the amount of impurity from a first concentration to a



noi ety, e.g. a nethyl ether. Oher inpurities include
resi due of other solvents used in the manufacturing

WEe@SO3®E0 €. g. 2-propanol at tines. Still othePCT/IB2004/003158
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c o3I RREICHBTSPTBIBT R PRFCF AN IBRIBE &t

impurities subject of the invention are those

associ ated with azabicycl o[ 3. 1,9] hexanes as pol ar

by- products of reaction. The practice of the present

i nvention reduces the amount of inpurity froma first
concentration to a-12- second, |ower concentration,

e. I th E JiF

th&atcor% o%%v%gljrc%ﬁ rétrran %Cag%taa l%e r‘f‘%‘e%g&%nﬁg_tmﬁ Tﬂ#‘fﬁ)ﬂ?one that is
prdigiealy L@ﬁccﬁh“éNPWt"h%ﬁ conpri ses contacting a

m xt ur eTﬁé"@Focé‘é%n&fath@Sn@ﬂtioﬁ Correpbibery Gérﬁ)eio'ﬁngl aOhhexanat adains said
CO?FSP'Q%(:I?‘)E%?QWE%”%EJ% | S &di L Bcoh“,eys r\e\fl %\Q\/elr pgr A athﬂta sgl.v%n.t comprising an

rrealhzinnbIsucheishamlaJkamI@panrobthQ@l ¢pthapolppropaneble)g. 2mprapancl). In a first
fi frsferrBd ShBbdiREhte S dictRNts, etﬁéHod rRor ‘Bhé?erakblff’ adoit@d thanol; this first

remn%g %;pgefﬂqags%glalgiﬁge prvgeq?:sela é)r%iege]r %éeddlmpurt'rty is THF. In a second
proefessd embraﬁreehtl sgaLaledhyl is snefitdRol; thisaseserabenobqiinesheisrespecially utile

22@9&’1’ %mc&@ regat@é Iﬁr%?rﬁtly h'a§ aﬁ%ﬁﬁ\%ﬁ%eg gﬁ 3s %%&W# ether moiety. In

d
pr@g’é'{@gggé?édg@gst rpRIvAnt ?P”PPﬂéesaﬂcoé‘P'h%’;raf%ﬁ‘i/a rgh giergrretgrably in an
mesibgnbl: vﬁtérerbnmoﬁrhyé/volnmanml)h@?rat esdsDdbdreB6:15,t s plefdatly at least
.Cogg%u 5? coh t(ﬁorngrle @rgfe%%&rﬁﬁgé a%gl% &Taé erVanB %} aprlisy practice are

N an a O O (Vv
| ccsptemptstst 2ogBiTEe peoPe obméme@ramdw&pe Peissioadiss ch by the arisan.

90Fck@iarfiplé, | the BaMRLIRY é%\fn%%bl‘dédéd ot ﬁﬂﬁrble%bﬁéﬁtm@&eﬁs can be employed
Variations on

t e are c e
¢ B d e moned e B b es B RTBHEY B8 2 hE Dierane-
bycqntwwwrmmemto rmrateéﬁmlrpm through ¢ghecaptegs witin goroaensbikate reductions in
g,q[ed or rrul tiple contacting st eps can be enpl oyed

u5| ng . product gener at ed t he process, thus
exposi nﬁortsﬂfé“%{‘z afb heyRAVEI3MeY e @’Eﬂﬂttg ﬁ?ﬁﬁ‘efﬁ'%(ﬁﬁfeéa'd' thus
t Oaltcmpeaépde aseell in lnge tdscadegdn d.ydﬂe apd ac ekshohvatar solvent may be used in

MF%% Pevegg%ﬁalo%?' b%dtﬁﬁh‘é 'a corgg Héﬂohé lt%l'n& rr/rnl’ﬂfn operational
the sol'vent may al so var e paraneters
af apkils ayViile ednipsting rnwurmay wisie rarwcpf teMRSFAiLIresa § CagRoube°C to about

CY§J-8, i@RrftbiPh&RRRd ér@k%te@ewgmurmx PEatdtSRH dnfbient (> ~ 25° C.);
anot her with reverse and oth er ger mut at1 ons

(5eflérf( teérmera(ture W'gd |reélux temperature
C Ofot etbdrioNgpiveaprauticalis ~TL° @; fou riletharei) gesiu fterbEmtare & 1B62 <,

e.g. ab 8 f

at el evg@‘én dgtl ghgﬁfétﬁrene gf?solb&t p(@? %‘c@ﬁely td %%étf?({x%? 1.0]hexane/
~ ipurgty mixtyge ysqsHp {‘hedh‘P%P?r i§ sbff'@‘?’é e @eyemtea% #lugg without limitation, up to
cowoaptﬂzn Jolirfeditof I RfvetX (4. MpesIRN)UBR, tyicglly uedd W¥r unit volume of

? aﬁg)(%i%gpﬁ‘re{ang nl?aupl ml)%tgrlre\éemeé&? %%Auggt Shout 12 vStimes are used;
Qmma t atrgforably, arb@ufvol wme wiumes| v esefvelie, g‘or al eashol )volume  of
toazéag.e;mcqyrbraéﬁené/mﬁ)duh@mﬂ% td BEOMHbédsYedi Xt Ure used in

t he process I s suf

it £ ot COTERTG SN A5 er " UG Ao B /B e P Bbimpuy os desired
( eargl. depéraisropart @r the Volphescdnid wonreetatipas invetverd ag olillreeundérstood to the
azﬁéaﬂy&nglaﬁ% Jor @l %ﬁéﬂﬁﬁés‘ AEQE ug bl&iﬁt W”1 Eﬁt(d‘i rc@ntacﬁlﬁ& fs%rré?g’rlabﬂy for at least

S are nor e
2L Tl Vose REEErab| BT GPORACH GEIRRIBS Y b wihost o (referably
azwaity ateton] Sg. by@]lr’f’@)éﬁditﬁérlnmausf kriioynnA ke aite to be

pr Ocesfﬁd%neo‘?nrg dire {'gnel %rx{u co%‘a rﬂ?tﬁ azgglc fofge1 OJhexane compound

adequa O fe evel's
with one or more process-related rmpurltles |s combrned wrth said solvent, the slurry that



and depends in part on the volunmes and concentrations

involved as will be understood to the artisan;
w@ewsnadoBy, for bul k quantities (e.g. > about BREW0BG)4/003158

contacting is preferably for at |east about 1 hr; nore

preferably about 1 to about 4 hg. Contacting may be

W thout or (preferably) with agitation, e.g. by

stirrer or other neans known in the art. n one

enbodi nent, the m xture containing the

az ?eghlféyg hg{u ?iea]t CPOtL%_Scﬁ?e[ﬂﬁx el Mrédfor"\é ﬁé?lg@ BFab%Lt am'%gt 0.5 hr, preferably

process- tres Is
soPRaht! hry wéh $tiipg-y Reeqvery3nay E% @P?%“H“%hefjﬁé'nmﬁ@ﬁt gwp dn the art,

8 @clﬁﬂlﬁé {Nmmfut mmgﬁ&aé Y Figrafien, dging efraruchtiod arﬁhﬁélﬁkeat I east

.5 hr er.a

may be T GHITL b e ddbundi heobbidat RipesiF Y 81/ not 0 0o
5 i nedngtiiasigasvimiting the SICPnﬂCtratacm ogsame.filtrati on, dr yi ng,

granul ation and the like. Thgafhplel1oW ng exanpl es are
iIIustr?tlve of the [esent éoce are not

to
be const Pi§&IRle feme rﬁ@s fhe 8T’ tthslp\g/l ssof thg mventlon wherein
Saareazﬁlcmme%arﬁ hEling atbeastJHE IrdBlmb,nlstShJatedavmneﬂuxmg absolute ethanol,

ﬁﬂgd%ahlté?éd Wil QE&uQ?%%o\%f dtﬂéﬁnél_!&@ﬂtl# on wher e| n an
aza

| ohexane having a east THF 1 npuri %%
Oglurri eﬁ” VazeHevelRR Lhsxgnasalb FrROVRY H‘éﬁo‘frepaé PR degibed in patent
fi bipticatidn WSt Bertah §usibéri 102278 420 \e@t asbldiay &8 gruble $8lk THE. KgAB2% yield;

azgp#%y&]r@[):% %e%sﬁ%&éagﬁlﬁgl %‘Idl ggﬂ%ﬂ%@né@@‘ Iﬁragpzﬁrlggst ARe following

descri bed”i'n pate eria
10iMPrEies? Tt TFEEoP&t% -RIepapelidendoift o neastergesigrbpubstrate (polar).

yi plreher &ying % 500c Ul’ﬁ}iﬁle td‘l'@ﬁhdﬁdlﬁé‘éé n@d’d@a}ésé@eblél@ltﬁﬁﬂﬂdlevels

this materi al a ast t itie

151 4% THES sgelf%\ ge pgtﬁ roun Botg)nh(}wulhq%% ﬁ ed 155 Kg of the
r eszeéiqmb[%m Bbex%@rt(dpwu&ra)‘oreséwranld@rllt@rs pf a@oute &igeng. dihg resulting
i gx&&ﬁwésqqe@%er@a/@fwa%%nmaeFéﬂ@i for 1 ﬁ&pe%@éubryy Wdendt¥ooled to 10°C

{Ag\g/ned@g}uéfg%gaf?? gﬁqc{ﬁ_ g\fhefeﬁ era?g e‘&%;é ?Ig.[r%d cifP %{dﬁg?g%w&(h 1 liter of cold
cr aighelutpudthanaf, trea satdinadiibd%t 150t overright. abokallde V\etdwmam hand sieved
20 ThfF\rJugﬁ lélnt #é‘ 91e§l# léErreXn V\%lshr%?ﬁlfég ih Gnd %t)h{i% anql 4S r(-}'59é1/6 yield) of

hour . en cool e
C aiRtIoIokh PO bEdepPis EVANOBER DB% T P&k Aciepanol 0.13%
f i briredced rediduapsustvins Ardlo V6% lathdndli t er of €ol d absol ute

et harol v e e CAGHMTY A Hobofibn A% %Vtgrvd?a' Ihiced Péin 1.4% to 0.15%;

solids were Si eve _
scP-e@nanoTRs feﬂé@dlf'toébo % ta ﬁ@B%smda{nre@ﬁte@fespuaJ sqpstrate was reduced

25 ( 7for® by tsbd)s%ofo\/aéﬁtpurﬁw@ééms”o rais&Y fox aney, tdeRdspace
anal y5|2 % g 2 15% THF; 0. 08% 2- propanol ; 0.13%
unr eact B89MEE &84 substrate: and 0. 05% et hanol . Thus

in the practice of the inverﬂzﬁmgle_“ZHF i mpurity was
reducedyfis @3 Ié‘%%@ns@at@?%ot@e@érﬁmmnt Wt he' ﬁgb&gq)f the invention

fromO0.6%to 08% and unreacted residual substrate
WalS o HitRlg W?Wberﬂ'%ef"oazéb'i@%?’ Hiee@ne hﬁYJ?Q #ly leggisTHF impurity is
30 al swriecawitekflifxdrgmehand Ueated (188 di%tharblevaterwass:Fbcdmléd and filtered with

{ﬂgﬁ@%s focaitrsy ,ga?gwngggnonst rates anot her enbodi nent

rocess i nvention using nultiple cycles
vvher ei MaRZIIEPBY lfsrae s3] srespapRd WAy ipRpaERd psed&reribrdrEn patent
| NFPplidativh US Serial Number 10/278142 and isolated as crude bulk (3.03Kg; 76% yield; 94%

purity). Headspace analysis indicated this material had at least the following impurities: 1.5%

35 THF;, 0.9 % 2-propanol; 1.3% unreacted residual substrate; and two additional polar
impurities denominated MP at 1.2% and LP at 1.8%. (The MP impurity was more polar than
the LP).



slurried with refluxing ethanohwater (ratio of

et hanol :water = 95:5), cooled and filtered with the
wa@odosais3osecover ed having | ess THF. An PCT/IB2004/003158

azabi cycl o[ 3. 1. 0] hexane salt conpound was prepared as

described in patent applicationsUS Serial Nunber

10/ 278142 and isolated as crude bul k (3.03Kg; 76%

yield; 94% purity). Headspace analysis indicated this

material had at |east the followng inpurities: 1.5%

THF, O %c?udg @HMS{JQA bﬂ'elc?éé’tlHr}ﬁg"élQ%gq)ch%% gy%l&scrlbed in Example 1.

substrate g)na l'ar i rrpurl
deH@@HSﬁ@ﬁee@nq\WSISatshQNeEO/@&ﬁé EF‘FatO 06 s%/eforeamle wﬁ unreacted residual

| MBUstraty; 0\@% MU &d d.4venPtimpuriy?) Oveldt pufityi &F ¢ feEcycle product
buI k %5\@3 subjected to the sane process as described in
%- Headspace anal ysis showed 0. 08% THF;, 0. 0%
5 2 pr opafﬁb¢ res@tintpreduceeidhististrayde (ABA% Burhd twaathen sobjggedyP a second

| MRy &svng tﬁélsro@esé%éwbéqub )me 1O4@a§$ﬂacf’ﬁﬂél§s§réggwéd"0% THF; 0%
|

first c roduct was
ot 2Pinperd 3P G (SH Bbi PRty VAL Hoh et fatP impurty
t 0 Oseralemoitycof thicseondsiynlg ptadect prre 88%s descr i bed in

Exanpl e y(])r? J’@ﬁ%ﬁs}ﬂ@&ﬁt &Rk ¥&loRa % g%%é?lt}“ﬁas R subiected to a third

2- propan unr eact ed reS|du subs
10 MPCYCHROAINSt tbe PERReFS(Hesdibedin RFMPlet &,excgaté‘prath fag ihat {pstgpd of absolute
t hb’ﬁalﬁﬁ,%%a&ymﬁ&r Bbloehi s wees! (8B &nol:Whier raés 8196i5M Headspace analysis

glg %ﬁ 09/ '{'IIHJ-J OS/ct %El%gé]%l QP %k‘% ug%%o/t%ﬁ }'gs|dt|¥| su%ﬁég‘%%P lméJurlty and

i n0 E&"étrhb’l "@pllr'txe&@fﬁ" Pﬂ@tv ot thig ”ﬂraét’det n»ra#uqt ?ﬁs?%%\él of

absol ut gl platAnercembgRtiMERMPIRT 1EIhd D026 Edn JhekFert R6hse phase HPLC
15(et h:imol water ratio = 95:5) Headspace anal ysis showed

098> 0% 2- propanol ; <0. 05% unreact ed resi dual

substrate; 0% MP inpurity; an@mple®% LP inpurity.

Over al | Tﬁﬁk'réXEMpIQfde%hsira;eQ'JnGthGB/ @hﬁocﬁ’rﬁé’rﬂ%ﬁh@%ro@@ssso@the invention
Al'l material percent f

in r
o HBT BT SRR h BT e A PSSR B W T ST 2 methy
e X ativpx reoiete isoshstigdatitsefuniny hrethasoibhadiedand filgfed with the salidsisaving less

20 of oftégﬁi "lnBLy%ptl on wherein an azabicycl o[ 3. 1. 0] hexane
avi ng a process-rel ated |nFur|t y conpri sing amsthg _

et her nHn é’(z?b‘F@'Oéq 1bexage ROPRAUNY: Was P AR $Fh A |described in patent
cogppicktion Usf Sdribiemtbeni 0/b781he alidottedavdring Hulkss.70g; 76% yield). A
Sah%gesggggte& }{npoupp cg%t%lpln§¥§'l gr%/?’etéergrltpeq%ﬁgst ldgrﬁéfléd in the crude bulk and

d was
apfaune it iligh Perorgendediquid fFrsematagnanpy 919123)&71@? pregsinbatd - b@%.

25 Crude buth lne( ?7 KgK@ivolio&h M' dﬁudé)bulkﬂvé?sr SRR 6" WM hf methanol. The
u cont al ni e
| bt s e o R, Bl e fRg ) howr. The stury was

Petho codetcte alnibgoi em@iretoresnd glﬁqprlhgo igcHf &)lids.oThxdfiltpr ke wes washed
at WItr@ccﬂd I%e/%aﬂ—dp tllié?ledrléd 7I‘hggrlédlso\ﬁ@ \’o’é@‘)ed Qf7 l@d (@488 n@ég kecW@Py). HPLC

char vol unes o ! .

e Baved oy YA A G2 AZP%: S ErRe bU sl 8% evel
30 1 Nowssidudlhwelvenhtsiwen: de@stet.hen cool ed to anbi ent

tenperature and filtered to isolate solids. The filter

cake was washed



with cold nmethanol, then dried. The dried solids
wei ghed 4.7 Kg (82% nass recovery). HPLC anal ysis

wa@ badmsBogs@i d i npurity |evel to be 0.25-0.26% PBOMB204003158
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the initial 1.6-1.8%1level. No residual solvents were
detected.-15- CLAIM5S 1. A procgss for preparing an

azabi cycl o[ 3. 1. 0] hexane conpound havi ng reduced

i mpurities conprising contacting a m xture containing

an azabi cycl o[ 3. 1. 0] hexane conpound and at | east one
process-related inpurity at %LAh\ﬁsSt concentration with

an al cohol; and recovering fronrsaid m xture said

azabi cytl o[ 3A1progase xfah ePrengrifm and aeRich ¢igf3 4 Alhgxae FerRouUNd having

0nv%dMe@Qﬁ?@rﬁné@|c%§r€§1dgr%blfabﬁn)é @ﬁnp@uré%ﬁt@ﬂmg an azablcyclo[3 1.0]hexane
concentr secon centra

el n
© naRL e RS PRI RO o S CT B SEY) 7 slconol
1 amieemvenr@ainodw amblxwma@[aiamcy@ﬂomtawan@mnuﬁ haying said at least
%%c% V\ﬁ e%[té)a n:l1p9r t@&%@orﬁ%ﬁ%ﬂé’tlon saldTéb%orW &ﬁgélﬁa% being less

erein sald 3-azabi cycl o[ 3.1. 0] hexane
co??ﬂb%ﬂ*ﬂjf'rﬁtﬁ”?%gatpﬁr mla: 2 R wher ein Xis H,
hal ogenz2. - OHThe fcbéess 6F Gi&imal Wiydreis sdig birdbityelol3 WiolHexdrfea@mpound is a

on . or -O(C C al kyl), wherein

b St ﬁ‘%%@ B k1) 15 opt onal |

substi t &t ed et Proqserser?f &ieEm tZOWHqﬁ?'@éa'ﬁ érai@@ﬁvc&i%h@be&age compound
hahRgedformfdd, -0(C -C aikyl), -NH, -NH(C -C al kyl),

-N(C -C alkyl)(C C al kyl), _. C(—O)NH C(ONHC -C

al kyl), -C(ONC C alkyl)(d-C aFKyL), -NHS(=O H, or
-NHS(=0O) R11; or may form a 5 pr 6imenbered cycl oal kyl

or heterocycl oal kyl ring w
adj acent to the carbon ato |ch it is attached,
thereby form ng a bicychd-¢ systemvvlththe
phenyl to which it is attach egrein said
het er ocycl oal kyl conpri ses from \e to three hetero
noities selected from, S, 8
sai d cycl oal kyl or heterocyc 03 optional |y

contai ns one or two double&a ; d R2 are, with

the carbon to which they ark attaN:heR connected to

forma C -C cycloalkyl or a 47 nenber ed

het er ocycl oal kyl conpri sing FhorfCdhg, to thlee hetero
nmoities selected from, S, ), and N, and wherein

sai d cycloal kyl or heter ocy1-‘Q1 oal Rfl optionally-16-

contains one or two double bonds; and wherein said '
cy\ehesein Ryis Hohalagane r@ityENot 164 alkyssubpiititemhwith fom weed thepe halogen
a omé; ALY C1Q1‘4 a’ﬁqﬁ}%ﬁépé’mmé erlchelkpropaoyd, -y is dMl@{aﬁy $ubstituted

7 member ed heterocycl oal kyl
foW'ﬂ?éﬁo”bQ”eﬁﬁﬁ??}ﬁ%’e'&gtﬂméach optional |y be substituted
by f r onRosdalogert, hOBe -WC2 CqriMp sNHandiHGi-€: aljl). oM@h1Cy alkyl)(C4-C4

% s!d))wz, Relerad , 2k @@@%N(@Elb' L aRg)Exc, alkyl), NHS(=O).H, or
e en,I; y be substituted fromonetos
*%é. erein the R12 groups are sel ected from R13

R16 - Gor- @ radiykiptm @oFba b mengbetatecyoloalkyimr heterocycloalkyl ring with either
carbon atom adjacent to the carbon atom to which it is attached, thereby forming a bicyclic

fused ring system with the phenyl to which it is attached, wherein said heterocycloalkyl
comprises from one to three hetero moities selected from O, S, -C(=0), and N, and wherein
said cycloalkyl or heterocycloalkyl optionally contains one or two double bonds;

R' and R? are, with the carbon to which they are attached, connected to form a Cs-C;
cycloalkyl or a 4-7 membered heterocycloalkyl comprising from one to three hetero moities

selected from O, S, -C(=0), and N; and wherein said cycloalkyl or heterocycloalky! optionally



unsat urated bonds, hal ogen, -OR13, -NO, -CN, -C -C
cycloalkyl, -NR R14, -NR C(=OR 14, - C(=O NR R14,

WO a6He830R 13, -C(=0) OR13, -C(=O R 13, -NR C(=QrCRIB2404/003158
-NR C(=O NR R15 - NR S(=0 R14, and -S(=0 R13; R3 is '
C -Calkyl, wherein said C-C agkkyl optionally
contains one or two unsaturated bonds; R4 is - C-C
al kyl which may opti onal |y contain one or two
unsatur ated bonds, -OH - CN, N2, 0?16 -NH

E%aé'?wsd%? IoR]tY!P o"?’”?#%m:'% O%Qg \%%eﬁ gfﬁfocycloalky! is

Rlo.ptlosalbréthsedtceajCé ¢o mytprﬁe dangrghered f(e@%roml @rd&'yz ene) O (C
-C a' kyl/v)mareﬁ‘l séﬂi'Cg@"i\:,tt'Yda!kg' i flazohehbered I(étergcy@ﬂoKIWl ehadd IR and R?

N( @n @CQPRSHT%I Y% é)ug?t@ﬁd) by f@gb%%&i@ éﬁz groéxﬁa a‘fggalgi gptionally fused

5i nd@p@ﬁté&md)dry car leadht aptiorfally indehenBdrBly bE sulstiadtddyWith from one to six R

ér%? 8h%£gﬁ| theﬁ’grou%_%i selbﬁér&r?& Ra_ Szdc)m -Cs ufﬁ% cogalnlng one or two

@msa umtyd ba ARPC(=0)R™, -

al EWO)NR“RHCo@X%@R”GC&MMR)‘s -C(e(mﬁ) MHR“@(ﬁd)OFC( O)INGQ-OWR”R“, -
al h)ﬁ"%&% «o).R13 and R14 when in - NR Rl4,
3 (%b 6nﬁectedtoforma4t06rrenbered
10 het er oc{]'ic Iscﬁa’r ykylpwhejein spig &nys alylopgionaliheadtringene ebgynsaturated
gr psHasoptional Iy conprises from1 to 3 further hetero
R17 1 5 Tobapeqean LRy eplonBhsifelone SR kB bonas. -on.-
anGNENQ% (h%nbb!HstfhléfeNBaRylor -MHeEeIR *sai d het eroaryl

conpr i SﬁsarfJF@rQr@Q&htlrQie%IJiﬁgﬂlyh-%r%é?nym' ties selected
from and wherei'n said aryl and

A
S heter oa|RyIR @”S& ﬁS‘ﬁHi |y substituted with fromone to
t hree sBHstls t setavtesl S@mect el fatkytn GC+-C ablkydnepPt(CoBal &lgyl), 4-(1-

t ufat , :

Coﬁ%ﬁw .Q&OBRI q(dgc%mﬂ?r@fsﬁ U{cﬁl (@%Mg@ﬂfﬁw(lﬁ?!éo%ﬁﬁb (CQSL alkylene)
_ oM E-aMC)Ca el - C al kyl), -CN, -NO, -C(O(C - c

al kyl), e:adB(F@)*Q?H4 and@(’Q)sﬁﬁo@per@eﬁﬂykﬁdle)cted-fﬁ&hﬂ@@f&f@ alkyl, halogen

202 i)y e AL a0l L el ol A o

'-QN -Hoph‘:ﬁ(?@é%rﬁ« Jial yc (50XHpt-SHDOLAIGs alldr MHAC(=2)(C1-C. alkyl)

ThQZ(B@fM‘-@%ﬁd oé( @mcm:hmfrmmmsw dr ®° hRERY WHeR in -NRR™, may

Conipty. ergrrseed R o § 4Bl BB R SraloLf pereroant srow

al wbibohetencyisgoup aptiorelly congpripescisent td hifugherdiefer mbieties selected from
25 | eRSE FRHIcESy, 15. 6. The process of Claim1 wherein
sal d ‘cont act1gn s, at el evated teinEer ature and sa

id
recover F#f R's gﬁ! Ry ¢ dnfisesgeniveelssied oanbi engly! CorGaa aryl and 5-14

membered heteroaryl, wherein said heteroaryl comprises from one to three hetero moities
selected from O, S, -C(=0), and N, and wherein said aryl and heteroaryl are optionally
substituted with from one to three substituents selected from C;-C, alkyl optionally containing
30 one or two unsaturated bonds, halogen, -OH, -SH, -NH,, -NH(C4-C, alkyl), -N(C;-C, alkyl)(C4-
C, alkyl), -O(C+-C, alkyl), -S(C4-C4 alkyl), -CN, -NO,, -C(=0)(C4-C,4 alkyl), -C(=O)OH, -
C(=0)0O(C4-C, alkyl), -NHC(=O}C4-C4 alkyl), -C(=O)NHz,and -C(=O)N(C,-C, alkyl)(C;-C,
alkyl); and
n is an integer selected from zero, 1, 2, 3, 4, and 5;
35 or a pharmaceutically acceptable salt thereof.
4. The process of Claim 1 wherein said at least one process-related impurity is

an oxygen-containing compound.



7. A process for preparing an azabicycl o[ 3. 1. 0] hexane
conpound conprising: (a) contacting at el evated

WO eoppeBBBUr e a m xture of an azabicycl o[ 3. 1. O] PEREBRE04/003158
conmpound and at | east one process-related inpurity,
with a solvent conprising ethamol; (b) cooling the
product of (a) to bel ow anbient tenperature; (c)
recovering said azabicycl o[ 3. 1. 0] hexane conpound from
the product of (b) wherein said process-related

inpuritgy is Tﬂé SI%@(EHS of Blaf@h Glwh&6iR ¥l @dohol and said water are present in a

azablcycloi 0], _.hexane conpound at a reduced
c Grtechplleas "i‘)bﬁ’“t%m“:’The process of Cl aim 13 wherein said

eI evated t er‘nberpaicelsseoﬂ@almﬂ vhereipgatd qoefabiing is at elevated temperature

Sél(?l;e#&%{ Péls alfl Er%ﬁf"ec‘l?el&/fl arg)lérlntm vvher ein said

|ses water. 10 process o
5 o ai m 74 mémﬁmsssf&r BreAriig 3B PZaRiy Pl 1:9&'166 '19500@88%51" comprising:
90:10 to abaqat 99:or3tact|ihd, dhe elpratees serferdlrai ma 13mixture  of
\rl;]ha%tﬁfyglo&tfgﬁnég r}e colflnr toLe]rgd; ano fé‘l‘%ésrc‘gr?é Vﬁg&reééhélag&;i gﬁhr‘ﬂy, with a solvent
r sompiaingreghaselep (c) conprises filtering the product of

step (b) to é&bt a'cBoIﬁ@'tHer‘iocQ@W(é)% tStﬁbvsS@mlﬁent temperature;

bi | Th
10 ?:Izgl Immllg \%1[1 ?)el n r§°3 %{'“Péég?ég?‘?}’éb? e%hp(xaé‘aeg %%Ef?dsfr% fhe product

cofifp)i ses washing said solids with additional solvent

conpri %Nh@gelneém&‘a&ess-lé}atea- hﬁpLﬁny.@ 8fesertfin ChiddboVdi&s &aBicyclo[3.1.0]

said recovering ste further conprises drying said
WAEYREG ceBPILRe 2 gﬁ“@F%@ P d8Ber ature. 15. A process

for prepari Ne arocagsadfi @ylml 11{ @hdrei0 |shidxaavetes dérhpargngds atior about

15 f?&u&@%&%&ﬁﬂ&'c use conprising: (a) contacting a

an azab|§¥clo [3.1.0] hexane salt cong
havi ng OTHF dthe aroepss<¥ Claim &%WF‘F%EP SEA sovgnt fyrtaersgy Qrésﬁ?‘ water.

conpri siong ethbarkssastCiamt i4omadréiy ssiatetianolfkajer haiatis aigout 90:10 to

th% q 8quct of step (a) to reflux optionally w th
@ t|oh (c) granul ating the product of step (b)

a t enperlat urideinstcess oinBlpiEnt3 WARRGIN(A9P (2 ABeT FamPrises Eg'tat'ng said

20 azglieycl o[ 3. 1. 0] hexane salt conpound fromthe product

of step (c),.said recayer zabi cyel o[ 3..1. Q] hexane . I
salt cofpountd®BECR 9 %Y%'Bﬁ?d@efe& ?ﬂchrr? VR :%léo %ﬁlﬁongﬁnsgs filtering
r elbupredlictafisepIit)rtabhtan sgidspernirising saiil erabidieleld ) élitekene peampound.

13. The process of Claim 18 wherein said recovering step (c) further comprises

- washing said solids with additional solvent comprising/'ethanol. ’

25 14. The process of Claim 19 wherein said recovering step (c) further comprises

drying said washed solids at elevated temperature.

15. A process for preparing an azabicyclo[3.1.0lhexane salt compound for

therapeutic use comprising:

(@) contacting a mixture of an azabicyclo[3.1.0]hexane salt compound

30 having THF at a first concentration, with a solvent comprising ethanol and optionally water;
(b) heating the product of step (a) to reflux optionally with agitation;

(c) granulating the product of step (b) at a temperature below ambient;

and

(d) recovering said azabicyclo[3.1.0lhexane salt compound from the

35 product of step (c), said recovered azabicyclo[3.1.0]hexane salt compound being in solids

form and having THF at a reduced concentration compatible with therapeutic use.



