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Field of the Invention This present invention rel ates
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the preparation of 3-azabicycl o[ 3. 1. 0] hexane
derivatives and pharmaceuti cal conpositions conprising
such derivatives. The invention particularly rel ates
to using such derivatives to treat certain disorders
and conditions, including, for exanple, irritable

bowel syndrone, drug addlctlon or dependency, al coho
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CYRGI6 . defrhatitiprans emepy iof arGY#2 B6d enmpne  dompgundsethhiubing to opiate
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devebop e schemes
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The synthesis, composition, and methods of use of certain 3-azabicyclo[3.1.0]
hexane derivatives are disclosed in United States Patent 6,313,312 and United States Patent
Application 2003/0087898. The present invention provides an alternative route to these

compounds with improved yield.
The aforementioned patents and patent applications are incorporated herein by

reference therein in their entirety.
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Sunmarv of the Invention According to the invention
there is provided a process for the preparation of 3-
azabi cycl o[ 3. 1. 0. ] hexane derivati ves having the
formula: X wherein X is halogen, -OH, -CN, -Cto C

al kyl substituted with one to three hal ogen atom - NH
, -NH(C -C alkyl), -N(C -C alkyl) (C -C al kyl),

-C(=O NH , -C(=0) NH( C Sumhriaty Jof the I6fenfdiN( C - C al kyl ) (C
- C al kyl = NHS( =Q . Of - = 4; ; .
i th 1 REudpb i EChiah her Trotled  prolRe R o p@bfgion of 3
t ezdbinydiv[3.10.Ihexapy eerivalivRy having the fotmuldienber ed

het erocycl oal kyl conpriging fromone to three hetero
noities selected from, |S, -C(=0, and N, and wherein
sai d cycl oal kyl or heterecycl oal kyl optionally
contains one or two dp ¢ bonds; and wherein said
cycl oal kyl or heteroc !kal (s optionally fused or
attached to a C -C aryl™or 5#14 nber ed het eroaryl
group; R3 is C -C al kyl whi may optionally contain
one or two unsaturated bdnds, Cﬁl - CN, -NO-CC -C

al kyl, -NH am de or al kyl bstituted agide and n is
one or zero; R4 is selected NromcC -C al'kyl, -(C-C
al kyl eneJ-O-"-G alkyl), 4-(1- methylimdazole), -(C
-C alkylene)-NH , -(C -C al ky®ng)-NH(C C alkyl), -(C
-C al kylene)- N(C -C al kylJ ( al kyl); conpri sing
reacting a conpound of f R a-3- Hwth a conpound of
formula OHRL in the pres e~gf1 a reduci ng agent and

an organic solvent; wherdfn R1,"R2, R3, and n are as
def

e hbRed A0RNE.n -OH, -CN, -C, to C, alkyl substituted with one to three halogen atom, -
NH,, -NH(C4-C4 alkyl), -N(C4-C4 alkyl) (C4-Cs alkyl), -C(=O)NH,, -C(=O)NH(Cs-Calkyl), -
C(=O)N(C4-C,4 alkyl) (C4-Cs4 alkyl), -NHS(=0),H, or -NHS(=0),R*;

R and R? are, with the carbon to which they are attached, connected to form a C5-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 heterocycloalkyl optionally
contains one or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is
optiorially fused or attached to a Cg-Cy4 aryl or 5-14 membered heteroaryl group;

R® is C;-C4 alkyl which may optionally contain one or two pnsaturated bonds, ~-OH, -

CN, -NO,, -OC4-C, alkyl, -NH, amide or alkyl substituted amide

and n is one or Zero; .

R* is selected from C;-C, alkyl, -(C4-Cs4 alkylene)-O-(C+-Cs alkyl), 4-(1-
methylimidazole), -(C4-C, alkylene)-NH,, -(C4-C, alkylene)-NH(C4-C4 alkyl), -(C4-C, alkylene)-
N(C4-C, alkyl)(C4-C, alkyl);
comprising reacting a compound of formula



n a preferred enbodi nent of the present invention Rl
and R2 are, with the carbon to which they are
wW@raaosme) connected to forma C cycl oal kyl greapIB2004/003261
- another preferred enbodinment n is zero and R3 is -CH.
n . one enbodi nent of the present invention, the
conmpound of forrmula Il is the3addition product
(adduct) of aqueous sodium bisulfite and an organic
al dehyde of formula IV wherein the adduct exists in a
solution equilibriumw th sodiumbisulfite and the
al dehyde. n anot her enbodf nent of the present
i nvention, the al dehyde-Qisulfite addudt in the
presence of a base is antially dissociated into
sodi um bisulfite and t respondi ng al dehyde V. n
anot her enbodi nent the ent
2-met hyl -t et rahydr of uran "and
sodi um hydroxide in suffigi nﬁunt to elevate the p
of the reaction m xture t f''at least 9.0. n yet
anot her enbodi nent of the p ent i nvention the
reduci ng agent is sodiunltria@etoxyborohydride. n
anot her enbodi nent the organipg solvent is a mxture of
N- et hyl pyrrol i done (NMP) and a C -C hydrocarbon,
préth@rcambgunep foghidxane. n anot her enbodi nent the

e base is aqueous

conpound of formula 11l is seleged froqhthe group
consi sting of: 3
Fydroxy-(z-hydroxyingg -yl) - get hanesul foni ¢ aci d,

~
2 | "SO,Na

Fydroxy-[c/s-l-hydrongs- 4-n%phoxy5bhenyl)-cyclobutyl

] - met hanesul foni ¢ aci d, iumsalt;-4-

Hydr oxy-[ ¢/ s- 1- hydr oxy- 3- phenyl - cycl obut yl ] - net hanesu

f omihe pesskithe of adéduning agdnt and an organic solvent; wherein R', R?% R?, and n are as
5 H%Qﬁﬁ%x%gﬁgs-1-hydroxy-3-(4-f|uoro-phenyl)-cyclobutyl]

- met hanesul f oni ¢ aci d, sodiumsalt; and ) ‘

Hydr oxyD pereierred pyipdingotsf the-RsrssRigDYSAEANR )2y apm ity the-carbon to

MedHivANASY bileOstiaghea; icdnnestedi to MordaktCs tycEIRYINgbup. In another preferred

e%g%%&ﬂ%ﬁﬁnéhe cqyangngf formula is selected from

Zero an
t e "group consisting o

In one embodiment of the present invention, the compound of formula Ill is the

sodiun1sa|t§

10  addition product (adduct) of aqueous sodium bisulfite and an organic aldehyde of formula IV
wherein the adduct exists in a solution equilibrium with sodium bisulfite and the aldehyde.

In another embodiment of the present invention, the aldehyde-bisulfite adduct in the
presence of a base is substantially dissociated into sodium bisulfite and the corresponding
aldehyde IV.

15 In another embodiment the solvent is 2-methyl-tetrahydrofuran and the base is
aqueous sodium hydroxide in sufficient amount to elevate the pH of the reaction mixture to a
pH of at least 9.0. ‘

In yet another embodiment of the present invention the reducing agent is sodium
triacetoxyborohydride.

20 In another embodiment the organic solvent is a mixture of N-methylpyrrolidone (NMP)
and a Cs-C4o hydrocarbon, preferably cyclohexane.

In another embodiment the compound of formula Ill is selected from the group
consisting of:

Hydroxy-(2-hydroxyindan-2-yl)-methanesulfonic acid, sodium salt;

25 Hydroxy-[cis-1-hydroxy-3-(4-methoxy-phenyl)-cyclobutyl}-methanesulfonic acid,
sodium salt;



Exo- N-{3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 3- aza
- bi cydo[ 3. 1. 0] hex-6-yl ]- phenyl|j-nmet hanesul f onam de;
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hyl ) - 3- aza- bi cycl o[ 3. 1. 0] hex-
6-yl ] -phenyl } - propanesul f onam de;
Exo- N-{3-[ 6-et hyl - 3- ( 2- hydroxy41ndan 2-yl met hyl) - 3-aza
- bi cydo[ 3. 1. 0] hex-6-yl] - phenyIJ-propanesulfonan1de
Exo-{3-[ 6- ethyl 3-(c/s-1-hydroxy-3-(4-brono-phenyl)-cy
cl obut yl nmet ) - 3-azabi cycl of
3.1.0] H'éxgrcg(y%lﬂ-1—MmW}WM~EMgWIﬂmmesg@nlc acid, sodium salt;
Exo- N- {I@yd[’cﬁ(Y-ﬁﬁ@Vﬁydafo(-g (INdsrexNerlynddiondtyy-mdhaheduliont: 8&& sodium
-b| o[ 3. 1. 0] hex-6-yl ] -
%ﬁ (2 met hoxyet hane) sul f onam de;
Th| ophdﬂ@rozy—{gjgabmd;qu-é-(a-@rmo-phenyl)-cyclobutyl]-methanesulfonic acid, sodium
( 3afi!l uor o- 4- nor phol i n-4-yl - phenyl ) - [ Exo- 3- ( 2- hydr oxyi n
dan-
2-yI met'hyAnPeT SRBORTY IS CaMROUTH HEXOEIWA s §iEFted fioethe group

arednsisting of:

Exo- N- ~.3-

S0 ol st AT SR e
amietisrethasRsfarasEdf i cal |y acceptabl e salts and

pr odr ugsko-{3H[6011-B-dis- B AREky BRHen i {3 ol SHRIYPRHYY 3-8 blcyclo[3 1.0Jhex-
f% n lh@n a[dep%ﬁgsghAd‘% tfie treatment of irritable bowvel

On al cohol addicti on,
d epr es §|X91N @ﬁ@e@ﬂﬁr(ﬁ@%’ PondasrByImesay h3-peadbieysiof: 1 Qitl@eﬁ’ryl]-

Ofphéi- p}c?, wRsLFamibae present i nvent i on provi des a new

process. %Z@ r?gwhg {?/ﬁ_h ;)60?%.1‘? i) gfl;loi)ﬁémelhylyg -aza-

[3.1.0]
r ditudeld V@IMWBW&bheml}—m‘etfahemfyrwhdesul fite adducts of

f or mul %beNL{33f6 Lh Ilsttg h9&6{ﬁﬁm@ylmgth§l?£ s%qﬁ%vfeio;aq é]ﬁ%i-@yll-

of fornula hesi s of " conpounds
| Phenylhig- %thaévsﬁraws '@m'ﬁ%tent 6, 313, 312. n accordance

witht Heloptreaeerctarbbme ntation (3-0@npeunttishol{-4-fiqpheny HERRBYBhydroxy-
aﬁﬁ-y@( ?@%‘%ﬁ% @éﬁ&&l&b y%tﬂn\{e%rlﬁ@n{]@elt érﬁ%ﬁ iITustrated
Exo-N-{3-[6-ethyl-3-(2- hydroxy-ln an-2-ylmethyl)-3 aza- blcyclo[3 1.0]hex-6-yl}-
phenyl}-ethanesulfonamide
and their pharmaceutically acceptable salts and prodrugs.
In another embodiment the compounds of formula | are used in the treatment of
irritable bowel syndromé, drug addiction, alcohol addiction, depression and eating disorders.

Detailed Description of the Invention

The present invention provides a new process for the preparation of selected 3-
azabicyclo [3.1.0] hexane derivatives ( formula | ) by the reductive amination of aldehyde-
bisulfite adducts of formula Ill with the corresponding heterocyclic amine of formula Il. The
synthesis of compounds of formula Il is disclosed in U.S. Patent 6,313,312.

In accordance with the present invention, compounds of formula | above may be
prepared by the reductive amination illustrated below:



wherein X n and Rl through R3 are as defined above. As
illustrated above, treatnent of an am no conpound of

wo 00590 | with the sodi um bisulfite adduct OPCHIB2004/003261
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appropriately substituted al dehyde of fornmula Il and

a reducing agent in an organic solvent produces the

correspondi ng conpound of formtd a . Reductive

am nations are discussed generally in " Advanced

Organic Chem stry", 3rd Ed., J. March, pp. 798-800,

John Wley & Sons, 1985, New York. The present

i nvention provides an alternapHve route to conpouXds

of formula in high pgiity and]yield. Prior attenpis to

prepaf e conpounds of f |l a_@s_disclosed in U

Appl ilcati on No. 2003/RQ . ut8PNged the free
’ in the redictive am nation reactio

hed above. n the fResent invention, the

] |fite adducts Il are expected to gi W~

i Nncrease

roduct yield Ry providing the aldehyde i
nmore gt ~fiprm which is | ess prone to side-reaction
such as exanpl e, di mer f@doeihg egentFsoiveptir poses of
the preseNt invention the term adduct refers to a )
compound ich is the addition product of an al dehyde
and sodiumbisulfite. n a preferred enbodi nent of the
present invention, the reducing agent is sodium R? R’

trlacetrxyborohydride, and the organic solvent is
2 nethJ tetrahydrofuran or a m xture of
Nnethylpyrrolidone and cycl ohexane. Conpounds of I

formula 111 an i i on prod s (adducts) resulting
£ TS Y iﬁB‘?\“ ggR g{f@g&%ﬁneﬁggwﬁm bisulfite and the

or r es penitlistigted blowyideatrient/ of ars aminb gempauneg df foghdavii-vath the sodium
| sl géldﬁg of an]aplp}éphétlalgl Im%tlt@%qléﬂeﬁyo@fof foﬂﬁtmﬂhlaaﬂdla' reé\lfcﬁ\g agent in

prior to trea unso formul a
| 1an ofgapigsokens prRdnees the @H@spam'%cq"mﬁ&ﬁ REMRdat ed with
t he addregtictivé binjnatiohs tahediécassadafenerally in * Advanced Organic Chemistry”, 3"

Ed., J. March, pp. 798-800, John Wiley & Sons, 1985, New York.

The present invention provides an alternative route to compounds of formula | in high
purity and yield. Prior attempts to prepare compounds of formula | as disclosed in U.S.
Application No. 2003/0087898, utilized the free aldehyde (IV) in the reductive amination
reaction described above. | '

In the present invention, the aldehyde-bisulfite adducts lll are expected to give
increased product yield by providing the aldehyde in a more stable form which is iess prone to
side-reactions such as, for example, dimer formation. For purposes of the present invention
the term adduct refers to a compound which is the addition product of an aldehyde and
sodium bisulfite.

In a preferred embodiment of the present invention, the reducing agent is sodium
triacetoxyborohydride, and the organic solvent is 2-methyltetrahydrofuran or a mixture of N-
methylpyrrolidone and cyclohexane.

Compounds of formula I are addition products (adducts) resulting from the reaction

of aqueous sodium bisulfite and the corresponding aldehyde ( IV )as illustrated below:



equi | i brium m xture of al dehyde IV and sodi um
bisulfite. Alternatively, the amne Il is treated with

W b@sasiioct in the presence of a base resulti nRCT/IB2004/003261
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substanti al di-ssociation of the adduct into the

al dehyde and sodi um bi sulfite The present inventors
have di scovered that the use of- al dehyde-bisulfite
adducts in the reductive-am nation reaction leading to
conpounds of formula provides significantly higher
yield as conpared to the unnodified al dehyde. For
exanpl e, when tie carbon contains a hydroxyl group (R3
is -3 H anCh)i sl zero), the correspondi ngs al deh @;@,,

uns®abl e And hi%h néy rea thﬁ ending to
di mer nd ol i goners. g%nt invent overconﬁs SO,Na

t hiR€ pr blen1by provrdrﬁg—a—deFfvatlve Bf the al dehptte

in theR'orm of the bisulfite adduct which d&hibits

hi ghly selective reactivity and is | ess prone to

under goyundesi rabl e side reactions. Conpoungls of

formul a ‘are useful in treating mamml s, including a

human, Tihe addusts efiemulsflll aredsalalediprior &r treaynerit it gompounds of formula
sqlected fromirritable bowel syndrone; constipation;

tic d Lincl udi .
A1) or ol e e e PRE S ey PE e e om of an
e eneiliiumamixiurese @ldehydedY asthseium bigulfite.s lteteatively,ricd andined) is treated

anRh e¥d Qddupt% Iyfg ﬁeseﬁ@o@ﬁa@btﬁsultﬂﬁm Q%%!aﬁﬁbl dﬁg&iéh&gof the adduct
addlctlon I ction, including al cohol

@Fla!ﬂ‘?hyd&r?ﬁgé?d&fﬁ‘ PigHieidi cti on, cocai ne addiction
and ad dlhetpr&santtnm/eatbrsdmvatjscovbmn tlaatamqahﬁ ofidehydeebjsulfite adducts in
F@dut?fve gfﬁfngh Cre &Bn qgal %ﬁ{gg fb% ofafoﬁﬁﬁ%uﬁbrowdes significantly
¢l Ud ystu an

d sfunc lon, 1IN t|Ie nction
i rlnmberewelé assgompRried thé*aﬁj umm@qma aldahydaydior €xasmrig.vhen the « carbon

' %MEMS a%?d 55%| grgl?dT(W% —BArdl ASORrS), Bk 26R%Bonding aldehyde is unstable
Al zhel ner age-rel ated cognitive decl

ase
afgd Atohly ﬁ??CBY? tB%‘?'“Q:'W”HhH‘WES (ipers ¢ne 9"99[“:?6‘7 dge; p’ese”t invention
Waverborsesnipie prdbieanbycipoidings® Jedivatiadroiihé aldéhyae rothi Gamnchf te bisulfite
f ; ' L .
S5 B s Kl SaddiGEeaffBidls RS Blofielo tiiergo ynaesiable sice
THeactiesms "treatnent”, "treating”, and the |ike,

r ef er s dompbenae lofoftlla Parb @ydfaltii m@nn@rmérmhan@nrtdua&gtah@man in need

i ét}e g%sdll oIdgrt Qrecron%ﬁor dﬁecﬁg Ij@?nal{]}'ﬁ%% I ??nge Fyn l%q? 8?"5@?%%’} nausea;
ovomiingli pririe densatages dndhdingi allergichiespatitierang certagh dermatitis; psoriasis;

CRERAMMRASH indediesdi RF @el?ﬁné rtﬁso?déFdinnglﬂg ofnothid, PAfirhi8NEnd obesity;
preven

D e Seohce aGny i £PEH e SEm ot sinotamine
| addictdhngpcrieel ddintipntdne idiction toyarobpiatedfos @xateple arorphine, opium, or
g??:@ln‘a‘ QR %at?%&&ﬁg?? déla )9%\ %‘yﬁgnét Br?r ﬁ%ang %%cﬂfe Bﬁfunc’tion and

I"i'ction cond tl . _
impotence; stroke; head trauma; traumatic braln injury; splnal damage; Parkinson’s disease;

Alzheimer's disease, age-related cognitive decline; and Attention Deficit and Hyperactivity
Disorder; which composition comprises an amount of a compound of formula | effective in
treating said disorder or condition and a pharmaceutically acceptable carrier.

The terms “treatment’, “treating”, and the like, refers to reversing, alleviating, or
inhibiting the progress of the disorder or condition to which such term applies, or one or more
symptoms of such disorder or condition. As used herein, these terms also encompass,
depending on the condition of the patient, preventing the onset of a disorder or condition, or of
symptoms associated with a disorder or condition, including reducing the severity of a disorder

or condition or symptoms associated therewith prior to affliction with said disorder or condition.



Thus, "treatnent", as used herein, can refer to
adm ni stration of a conpound of the invention to a
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afflicted with the disorder or condition. "Treating"
thus al so enconpasses preventing the recurrence of a
di sorder or condition or of syfMptons associ ated

therewith. "Mammal ", as used herein, and unl ess
ot herwi se indi cated, neans any mammal . The term
“manmal " i ncl udes, for exanple and without limtation,

ddbss, “tesatragnt” aascushdl hereis,. caRedfgTtie adndsisttatioredfa dompolind@f the liryention to
aréd %@fi 'tﬁa{ %nl%t"m %@ b¥: %‘émﬂﬁtréﬁ% QribtddCHRP IHR! difrder or condition.

receptors” indicate disorders or conditigns that are
U§§tﬂ‘9a¥huf 858 £NFOPAESeR PRRYSIHNG dlerTEeUrEnden AfigRIRE b gendition or of
| isgapdss bssocistedpeeivth.r ecept or, for exanpl e endogenous

l'i gand uﬁ'aﬁl,%xf‘%stugeoah%%in %@B@QSS M QJ mcﬂ%t%damggﬁso%gtmammal The

recep tor di sorders an con

art@mr@ématab wclbgeSafﬁr epmele@nd withept ligritation, 4oge, &piscang humans.

| nC'(jUd@ef@éHceﬁh@reiSQb didoFetsLghdt ébndlhdirfsl 'ﬁ?bibt@? l9veR opioid receptor or
syndr ong i sor nc

o PREE ek o " raaierg TR BR et ot MRkl (et ygining of the
t leedagehais liggeisité po ogdivid geakpios femekampla dinddgenasrligandt kiading to a mu,
al%Q;Yp% andie d§lfa%%ﬂqg:%9%§t If)éémgfes 6UBBRIRLRd %nd‘t@ﬁs{mgtaare mediated by

synt hesi zed accord to thods descri P
o 50 OB BB P BEE P YOS i i Il tp dg'taaE howel sjndrome, eating
ma!tsbmd:s sdxealIdasfurmﬂoroﬁie;trbssloaxﬁnaldngme degnasdicidns aas well as the other

E&%%Qoﬂagrafaﬁjggﬁhﬁor{s 0%(o/ endo m xture can be

"I shed usin se arati on net hods know to
those Jf‘eofft%fP?PQP'?'sgqufICWW"rﬁ’é %friOrm‘f%r %@Eg‘ﬁﬁF%’ a°C°rd'”9 to the
C imetioak | dezéribe®nabove Ak owmtde@rrﬁ@éu Qsing tdiamdard spectroscoplc methods.

fp Es‘;%iﬁf&? cen“tké %gé &Xsté‘r%&%é’r qu?gl c%m%& N %{rm@la‘?%ﬂ"éﬁ”&o do mixture can

onal "nanne
t tbe amqng)h%hed osing $t@rmam se@a@p@h@etbwswow kctheseraf esdingrcskilgn the art,

fﬁ‘(?r%xg}ﬁ&@?@ﬁalﬁéh& wchnn@&@ra%h.smemhs equl val ent o{ a
utl ca e on

P oncon P RETGR UGy BEGERRY 15 B b forbiouih S L s Prépared in a

e rphveytedalt rnannsobsairﬁtmshe selatidnsar sbi$dension aft the eorodsponding free base or
S‘ébuh aplse d’ﬁ%' Efenfidef él‘qﬁﬁvélbﬁt of aactph&rmaééamea\npl gcce&abusl Soid or base.

tari c, itric UCOﬂIC ascor bi
Cc IQ‘?ﬂ‘éﬁﬁ‘f"&“a' ?clﬁ‘ﬁ%ﬂt’?fio" %GWF@F'?%‘O” fﬂ?g@ﬂﬂ?@ F?'(": be ﬁ?ﬂ'f)wfp &olate the salts.
hyidistedtive rof Guitdbyed et dreC acetia) faatid, Gucdnid, fmﬁiem tttads dtic,hgluconic,

a f b _ .
%S{B%e ) egéﬁy '(% ni %E] Ingrg'rc{d q'%%&t e%‘”ac [ :;Bsh %SW % s Pydrechiorc, - hydrobromic,
b@s@glo@w e SY/EsIIG NFUligRE addsurpica RS wlt'@r‘aﬁwfomp .c BRRFS DA dsulfonic,  p-

oftolmd‘mb@lfbma &Rd remfed&wsbﬂlu@tﬁaﬁwm&eé@doahrﬁmtamumnand calcium.

Ic:(r::n‘g: tn {;OngooHléq‘ 8f g\; ahurr?r} |§rg|trrléac):l§b sé% aﬁ%ﬁ e%jaagxl?n% galrnr co bln’atlon with
pharmaceutically acceptable carriers, in either single or multiple doses. Suitable
pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solutions and
various organic solvents. The pharmaceutical compositions formed by combining a compound
of formula | or a pharmaceutically acceptable salt thereof can then be readily administered in a
variety of dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the
like. These pharmaceutical compositions can, if desired, contain additional ingredients such as
flavorings, binders, excipients and the like. Thus, for purposes of oral administration, tablets
containing various excipients such as sodium citrate, calcium carbonate and calcium phosphate
may be employed along with various disintegrants such as starch, methylcellulose, alginic acid
and certain complex silicates, together with binding agents such as polyvinylpyrrolidone,
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formed by conbi ning a conpound of fornula or a
pharmaceutically acceptable salt thereof can then be

readily admnistered in a vari-&ty of dosage forns such

as tablets, powders, |ozenges, syrups, injectable

solutions and the |like. These pharnaceutica

conpositions can, if desired, contain additiona
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adm ni stration, ts contal ning various exclpie
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p nesgpibia tier thimpclode Iediieqy atlk alhgan ghaMigHmoléduiap Weight polyethylene glycols.
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sebaut 0.0 tarebpub®0eng barkedpreBrebly faquamus0.$ dd atbdubm@ mg per kg, of the

SB&U&'V\% &H?ofsth’é Erﬁftﬂ!alyto IBHftrteﬁFz@ dA’s b BREERS %rc)ém?EL%ot Qhe formula I, ora

qui d diluyent first rendered isotonic su
sB}Pﬁ"ﬁéceHi‘caEﬂ geseteble gl Sthergefy cpr: eﬁaﬁdwqﬂ%rsagorstsﬁjmp@nfe an adult
ahmnaesqﬁeceraéel weigtt {abatitl 78kd)an a idoder raNgiydfedn about 0.5 mg up to about 10 g

@é rla@yf ?&&Eé\& frorﬁ %E&Htl?nﬁoﬁsabgﬁdl %&Jr d?]g c{[ él&%@gla&wld%? (ae multiple)

trat e agque
apcrrt'qnéadV@rgrtWabasa@noe 9 aforameaiioned éesﬂsieqawsmem/rbet made by a

t bt@Sielaﬁ lsf J)rHlﬁd'y IsKill tRBg @td acoﬁuﬁ%ﬁﬁm&d\sﬂﬁraﬁ&fsm@hl@ag’ fhedweight, age,

t N bl It t,
aﬂ?ﬂr%ﬁéfg}% a&f‘g?aﬁ § 'qu? e ,?g}'% Y éﬁ'& atfl % Rp oewaﬁhe( ppgticular route
usfeadminisiratipntcbsen. par ent eral ly (e.g. i nt r avenous| y),

rectal J\Mmtyto@ B 'cSrﬁbdu)ﬁd f theeith BB Bid @édg?fa(r) cr:Jh t%ﬁ%&:%tésl'%led u&ﬂ& binding of

e 1 QRioRcieEHer IR, Vg R & SO b7 fedraleppmgglioma cels

adeording teommdification of the protocol described in Law et al. (Law, P.Y., Koehler, J.E. and
Loh, H.H., “Comparison of Opiate Inhibition of Adenylate Cyclase Activity in Neuroblastoma
N18TG2 and Neuroblastoma X Glioma NG108-15 Hybrid Cell Lines”, Molecular
Pharmacology, 21: 483-491 (1982)). Law et al. is incorporated herein in its entirety by

reference. Affinity of a compound for the kappa opioid receptor can be assessed using
binding of [*H]-bremazocine to kappa receptors as described in Robson, L.. E., et al., “Opioid
Binding Sites of the Kappa-type in Guinea-pig Cerebellum”, Neuroscience (Oxford), 12(2):
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the formula 1, or a pharnmaceutical ™ acceptable salt

t hereof, can be admnistered for treatnent to an adult

human of average wei ght (about-970kg) in a dose ranging
fromabout 0.5 ng up to about 1 per day, preferably
fromabout ng to about 1 g per day, in single or

divided (i.e., nmultiple) portions. Variations based on

t H21-826 (@98t | Rabsen @bshde incarngratednizgjein ét: it ertirgy by reference.  For

phagsdsemant 6ff a @bidpsiag )forsllﬁh |dp|ohar%bélﬂor| J&nﬂtya%%ﬂ‘tr%& Bergand PHI-
oD MES LB g ERatebonSion Mesw URp0G Sy Resimmol, 15w is

afused with oat, forgbrdint iseuey a Biiéfig.uthe bindgtie |rmrbteadmlhrthshﬂﬁﬁdn06f a crude
c hﬁb?lﬂfﬂane%rfaﬂ)aﬁ‘étfo)f oPfat ?or@tﬂ’ém Qeuad t% gﬁelh Solg?wy%ng §|a|?%sdcontammg the

L or e _assessed ‘usi ng
oﬁ?‘gﬁ'aaf}deﬁéb%'}“ Pi gudngst copqpom taFi’ ﬁEf‘o|"é“t{a€?dl\fell980U1§0 minutes at
nebowa @5t oM gdsap iBtentihdted BEEPIAitRdion WithBdinkM £& HObH 7.4 onto

f, b L P.Y.,
0 W%lF@F.RérﬁutaPﬁ%d 90@{@#%% {q Ia}é..r cﬁbg{ﬁug@g o Opi at ¢
| nhi bi The ﬁaféfgeM@tﬁ?P%ﬂ@ 5@?'&*&5’8@'”&&5&) wialysisi software in Graphpad Prism.
NeuvMids ash %IMI @adﬂ? B BinfadcOidRg 1 @e'féﬂ&ﬁlpg formula: |

NGL08- 15_Hybr,i d Mol ecul ar Phar nmacol ogy
21: 48%—'5191 5°(i§ ‘hé et al. is incor porated herein

in itswbate |€®tlg/thbyorroeﬁtatlematefvhlohfﬁoifymftﬂ}e f ligand I8 PPIAGEH by the test
fep chuﬁdléﬁdjﬁ G dMsBcibtioh Shstint fo

bi nr8'|S ng of [L%I?ﬂ bresrr%lzom ng tno ﬁfaﬂpgg"ﬁggg?g?eggébme
described in Robson, L.. E., et al., Opioid Binding

Sites of the Kappa-type in Exampdat pi g Cer ebel I un',

Neur osci ence (Oford) . 12(2):-9- 621-627 (

Robson et ol s incorporated hereini its Hqp:ls\uey by
refer ence,, J‘éQr assessnment of a conpound for jm opioid
recept or 20 t|V|ty, the u receptor ligand [ DAMGO
(Perkin Li fe Sci nceso Bost on, Mass. petific
activity dW|th r at fmf%main
tissue. BrH,e Y the |s initiated wit he
addi tion of rude rrenbra preparation of i)' - MsOH
forebrain ti gsuéFAo 96-wel | pol ypropyl ene es
contai ning the radioligand [ H] - DAM3O an t

conmpound, and are incubated for about 90 nut es at
about ReductivEhamiastivay Geserél eVlethata Ae BxdN-{8-4@eithyf-3-(2-liyakdx3Findan-2-

\é\%lhr’r%nt: zh i clﬂ% 1. E{ng-rrsélggﬂlteﬁ)(lm rﬁﬁ @I{?hgﬁ)g&%t B and
gener b é:g&? L B A i e SR (500 g
| . Grapdipard Rydrega(2-Kydrovginuars2-gimethandsalichi a&:@dsddﬁmﬂgalt (743 g,
Q:,@,Q IB?% gﬁf 'wﬁml\%%@)r djlzf]& n¥n90| \Dgre C%Hb%\évcli rl]l'g 56 -methylpyrrolldone.
Cyclohexane (25 mL) was added, and the slurry heated in a 110 °C oil bath. The mixture was
distilled through a short path condenser to remove the water-cyclohexane azeotrope,
collecting ca. 20 mL. The resulting solution was maintained at 105 °C for 20 min, then cooled
to room temperature. Sodium triacetoxyborohydre (4.03 g, 19.0 mmol) was then added in a
single portion. After 20 min, LC/MS analysis indicated complete conversion to the desired
product. The reaction was quenched by careful addition of 10 mL water, diluted with 10% aq
Na,COj3 and brine, then extracted with two 50 mL portions of EtOAc. The organic extracts
were combined and concentrated to provide 5.3 g of product (free base) as a brown oil.
Addition of methanesulfonic acid in 2:1 EtOAc-EtOH provided the mesylate salt in 54% overall
yield (3.58 g).
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di ssoci ation constant for the Hligand at the receptor
site. Exanple 1 SO Na HO] MsOH TFA Reductive

am nation, General Method A -10-

Exo- N-{3-[ 6- et hyl - 3- ( 2- hydr oxy- i ndan- 2-

yl met hyl ) - 3-aza- bi cycl o[ 3. 1. 0] hex-6-yl ] - phenyl } - net han
esul f onam de.

Exo- N-{3-[ 6- et hyl - 3- aza- bi c{zampld 21. 0] hex- 6-yl ] - phenyl

} - met haf@@o%t'vﬁe%mtﬂﬁ ééwepa@ M%tﬁb% B BN 3-fhyi-3- A{2:hydroxy-indan-2-
|n an ﬁ mat hanesul fonic

hydr o
YA PRRIL SIBBA Y Phen DR Reer RS, 14, o
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e)%{:lét‘ﬁoeg °(W'f$rrbd Y. 5fg']ltrgiionpﬁrl;sﬁ gqpiﬁﬁ &Tld éhg%etaighgrowded 11.3 g pale

organi ¢ extracts were conbined and concentrat e
pry8liaveRolids (31 éylﬁ’f‘d product (free base) as a brown oil .
Addi t i orBiaifiteredduacte drdakorihe aulbtel Rdducl Hy&BRy-BtHitoxyindan-2-yl)-

prn?é{riagggﬂxmg FEE %Jd sa?t I|st pértglrc%? ?11:1/ &Mgénaé/ﬁl}eﬁpg% ?T)(Elgg)hvgager and 10
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(2- hydroxyi ndan- 2-yl') - car bog,@grpﬁ@ de (10.8 g, 66.7

mml, as a solution in 150 L 2-Me-THF)* * were

conbi ned. The sol ution was heated to distill 8jsf’\)A@ter

as its AP
HN ~N

S+ Oogn %

*HCI

Exo-{3-[6-ethyl-3-(cis-1-hydroxy-3-phenyl-cyclobutylmethyl)-3-aza-
bicyclo[3.1.0]hex-6-yl]-phenyl}-propanesulfonamide:

Following general Method B, Exo-{3-[6-ethyll-3-aza-bicyclo[3.1.0]hex-6-yl}-phenyl}-
propanesulfonamide hydrochloride | (50 mg, 0.16 mmol) and hydroxy-[cis-1-hydroxy-3-
phenyl-cyclobutyl]-methanesulfonic acid, sodium salt (100 mg, 0.32 mmol) were coupled to
provide the title compound.



azeotrope wth 2-Me-THF, collecting ca. 100 nmL of
distillate. The solution was cooled to room

W eospesadure, then treated portionw se wi th 12PGr/IB2004/003261
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Na(QAc) BH (12.9 g, 61 mmol) and stirred overni ght.
The reacti on was quenched by addition of 100 nL 20% Na
CO (aq), and the phases separatied. The aqueous phase
was washed with water, then concentrated to an oil.

Et hyl acetate (65 nlL) and ethanol (32 ni) were added,
and nmet hanesul fonic acid (2.0 nL, 31 mmol) was added
dropwi se over 5 min. The reExmplad solids were stirred
overnight, then cooled to O for 30 min. Filtrathon,
rinsing withocel d ethyl acetate, provided .3gSpake
yel | ow sol i ggS{#1% yiel d). **Bisul fite adductl _break:
The bi sul fiadduct (hydr oxy- ( 2- hydr oxyi nd-

nmet hanesul f c acid, sediumsalt) is partition
bet ween 8 votus (m/ efsoaad 10 vgl umedt/—\
2- Me- THF. Thiegexvol unmes of 1IN NaCH are then s

added, to prowyde_an aqueouso%H of 9-10. The
are separated,HaHE'the organi ¢ phase washeg
vol unme portions of 20% Na O (aqg). The 2-

rocess (an

sol uti [ ed directly in the above ) (
al i quog‘?'ﬁ@gﬁ'@g}w'ﬁﬁ'gwrP’S"ﬁS‘F@W?'é!@“"'tthﬂ)‘gm'é!ﬁﬁ‘@?i" thex-6-yl]-
ofphehydledrpda)esulforeemiie 3 SO Na
tE;(]; Ot_ gfggv\grfd;%% eﬁ fnﬂ@d g, BYSRG¥ et B0Y b Gl 3. 2 BIE 60K phenyl-
3PTPefjeﬁé'f@-"Bm3¢ry3]hyﬁm@w|d? APHoapareiummen and HedroxydRihpdipxyipdan-2-yl)-
g efeefanésulittidiacld, Bsodium salt (215 mg, 0.80 mmol) were coupled to provide the title
EXQr o%hé 6- et hyl | -3-aza-bicycl o[ 3. 1. 0] hex-6-yl ] - phenyl }
- “propanesul f onani de hydrochl oride (50 ng, 0.16 mmol)
and hydr oxy-[ c/s-1- hydr oxy-Bxample 5
phenyl - cycl obutyl ] - met hanesul foni ¢ acid, sodi gmesalt
(100 ng, 0.32gmol) were coupled to provide udtitle
conpound. - i-S<Exanpl e 4 SO Na
&f o- N-{ 3-[ gket hyl - 3- ( 2- hydr oxy- i ndan- 2- yl net ,) - 3-aza
-bicyclo 0] hex- 6-yl phery,p} - pr opanesul fon: e:

y [3;;]] tﬁb] N } - prop

FO| | O\M ng n," NE SoaNa Hll-- -|||H
Exo- N-{3-[ 68t - 3- aza- bi cycl o§3. 1. 0] hex- 6-yl ] >Ndhenyl
2 ol )

}- propanesul n:i)'gAi de hydrochloride { 5 ng, 0.§
and hydr oxy- (2t hydr oxyi ndan-2-yl) -

Br
‘ Exo-{3-[6-ethyl-3-(cis-1-hydroxy-3-(4-bromo-phenyl)-cyclobutylmethyl)-3-aza-
biéyclo[3.1 .0]Jhex-6-yl]-phenyl}-methanesulfonamide:

Following General Method B, Exo-{3-[6-ethyl-3-aza-bicyclo[3.1.0]hex-6-yl]-phenyl}-
methanesulfonamide trifluoroacetate (100 mg, 0.25 mmol) and hydroxy-[cis-1-hydroxy-3-(4-
bromo-phenyl)-cyclobutyll-methanesulfonic acid, sodium salt (183 mg, 0.51 mmol) were
coupled to provide the title compound.



met hanesul fonic acid, sodiumsalt (215 ng, 0.80 mmol)
were coupled to provide the title conpound. Exanple 5
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s-1- hydr oxy- 3- (4- br ono- phenyl ) - cycl obut yl net hyl ) - 3- a2a
bi cycl o[ 3. 1.0] hex-6-yl]-phenyl}-nethanesul f onam de:

Fol |l owi ng General Method B, -12-

x0-{3-[ 6-et hyl - 3-aza- bi cycl o[ 3. 1. 0] hex- 6-yl ] - phenyl } -
met hanesul fonanmi de trifluoroacetate (100 ng, O0.25

nmol ) and hydr oxy-{c/s-1-hydroxy- 3-(4-

br ono- phenyl ) - cycl obut yl ]| - nEtdmapiesul f oni ¢ aci d, sodi um
salt (183 ng, 0.51 mmol) were coupled to prgvigde the
title conpoyd,-12- Exanple 6 V HWOWe OV, S8Ma H "/
V'H HO MsQRPELA~GEA

Exo- N-{3-[ 6:et hyl - 3- ( 2- hydroxy i ndan- 2-yl yI) 3-a2a
- bi cycl of 3*0] hex- 6-y

phepyl } - (2- 5 oxy ekt hsemam de: ol | ot

General Met I, i
X0-N-{3-[ 6-et r:.% aza- bi cyc'iI o[ 3. 1. 0] hex- 6-3E1- B'ﬁ%'ﬁyl }
- (2-net hoxyet*hane sul fonam de trifluoro te (5.4

g, 12 mmol) and hydroxy- (2-
hydrox - s.ul dlu
e P G oocon
hmy da-m@@wstf@n«?)sulfqnawelxla NH

Th' OphE&Mgo@érbﬁéﬂ(deihSd f8c E,%-N-{S [6 ethyl 3—aza blcycl20[3 .1.0lhex-6-yi]-phenyl}-

oo PRSI erorPaiaR. Lbdy o oftd. ippheRnd. proron-(2-
pd@nﬁ-dlégmethanesulfonlc acid, sodium salt (8.2 g, 31 mmol) were coupled to

provide the title compound.

Example 7

e

»
.
e

N
e ¢
\_s I, ,H OH y

HA“ ¥ SoNa  — AN
N OH Lo

Thiophene-2-carboxylic  acid  (3-fluoro-4-morpholin-4-yl-phenyl)-[Exo-3-(2-
hydroxy-indan-2-yimethyl)-3-aza-bicyclo[3.1.0]hex-6-yiImethyl]-amide:

Following General Method B, Thiophene-2-carboxylic acid (3-fluoro-4-morpholin-4-yi-
phenyl)-[Exo-3-aza-bicyclo[3.1.0]hex-6-yimethyl]-amide (100 mg, 0.25 mmol) and hydroxy-(2-
hydroxyindan-2-yl)-methanesulfonic acid, sodium salt (166 mg, 0.62 mmol) were coupled to
provide the title compound.



Fol | owi ng General Method B Thi ophene- 2-carboxylic acid
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0.25 mmol ) and hydroxy- ( 2-

hydr oxyi ndan- 2-yl ) - met hanesul foni ¢ aci d, sodi um salt
(166 ng, 0.62 mMmol) were coupt®d to provide the title
compound. - 13- Exanple 8 SO Na

X0- N-{3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 3- aza-
bi cycl o[ 3. 1. 0] hex-6-yl ]- phenyl }-ethanesul f onam de:

Fol | owi ng General Method B, Example 8 '

Exo- N-{3-[ 6- et hyl - 3-aza- bi cycl o[ 3. 1. 0] hex- 6-yl Jo. pheny!
}- ethanesy fgnanide (400 ng, .36 nmol) and |, -5~
hydr oxy- ( 2- Pgfdroxyi ndan- 2- yl ) - met hanesul f oni ¢ &ci d,
sodi um saft (907 nmg, 3.40 mmol) were coupl ed

provi de t title conpound. Exanple 9 NaHSCo O Na

MeO Bi sul kit Addugt BH, General Method . A4
Sodi um hydm A- (2- hydr OsNa. y| )—rmrethanesul f ohat e
(The foll owngyrepresentativeqprocedure is takegyg from

Ragan et al. NOrg. Process Res. Dev. 2003, 7,

155-160). 2-\nyl-indan-2-o0l (15.0 g, 93.6 was

di ssolved in 150 L MeOH, cooled to - 78 an eat ed

wth a _stream of ozone agene_rated fromO . The dark

sol uti 6‘?%"6%@"4&?*'?31'-@1&%-@ TOxy-ingans2-yimethyl)-3-aza-bicyclold §lhex-6-yll-
Hphéhydjrethynsdssifomshidat ed consunption of starting

mat er i b t t.h ' for

1 . Pl S A 8, RN U o IE BRI 1 BB e
f §ihangsulignamidg (49Qumg.1.3F mmaem (ydooxs-(grhydrgyindem?-y!)-mathanesulfonic
Vatie,souias sall @07 adrieao madl weReolpi¥d 1/ pRovashetitle @¥RSounE.
gradually warmto roomte rature. After 30 mn, a
starch-KI strip tested nega A ?%r' per oxi des. The

ted to 60 for 3Q nmin to conplete

@ h ul uct. NS coot g o

SNezz EH t O—fawn| 2 H, The | 13QsNa
solids were coll and rmeosed W th net hanol (ZOI_?I( 30

m), to provide the desired produc¢t as a while powder

(16. 2 BisufikRMLE Fdrnf M eznbRARNAEEE: Sodium hydroxy-(2-hydroxyindan-

2-yl)-methanesulfonate

(The following representative procedure is taken from Ragan et al., Org. Process
Res. Dev. 2003, 7, 155-160). 2-Vinyl-indan-2-ol (15.0 g, 93.6 mmol) was dissolved in 150 mL
MeOH, cooled to ~78 °C, and treated with a stream of ozone generated from O,. The dark
solution became lighter in color after ca. 15 min, and HPLC analysis indicated consumption of
starting material. Oxygen was bubbled through the solution for 5 min, then a stream of
nitrogen was bubbled through for 30 min. A slurry of NaHSO; (19.5 g, 187 mmol) in 15 mL
water was then added, and the mixture was allowed to gradually warm to room temperature.
After 30 min, a starch-KI striﬁ‘ tested negative for peroxides. The slurry was then heated to 60
°C for 30 min to complete formation of the bisulfite adduct. After cooling to room temperature
and stirring for 2 h, the resulting solids were collected and rinsed with methanol (2 x 30 mL),
to provide the desired product as a while powder (16.2 g, 61% yield from 2-indanone).
Combustion analysis of this material indicated 56% purity (Anal. Calcd for C,oH;;SOsNa: C,
45.1; H, 42. Found: C, 25.2; H, 2.6). Recrystallization from 10 volumes of water provided
analytically pure material in 47% recovery {8.01 g recrystallized from 80 mL water, isolated
3.75 g analytically pure 2):



Combustion analysis of this material indicated 56%
purity (Anal. Calcd for CH SO Na: C, 45.1; H 4.2.

wo-ouaa377@) 25.2; H, 2.6). Recrystallization frpea/iE2004/003261
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vol umes of water provided analytically pure nmateri al
in 47%recovery (8.01 g recrystallized from80 nL
water, isolated 3.75 g analytitlally pure 2):-14-
Example 10 - - / \\ MeCH

Hydr oxy- [ ¢/ s- 1- hydr oxy- 3- (4- net hoxy- phenyl ) - cycl obut yl
] - met hanesul foni c acid, sodiumsalt: Follow ng General
Procedure C, Example 10

c/ s-3-(4-nmet haxy- phe I )-01 Vi nMJ,Sd:ycl obut anol vvas
convertedme | e dpnpounds. Exay
MeCOH SO Na = MeOH SO Na

Hydr oxy-[c/ s- 1- hydr oxy- S- phenyl - cycl obut yl J- m8®hanesul
foni ¢ abiddexydoigi1thydecady3-(4nodthaxyt phgnip eyladutyiy-methehestifonic
Clagiadsdi@m¥ehr:1- Vi nyl - cycl obut anol was converted into

the fltle congound Exanpl e 12 O NaHSO - - X MeOH HO
3 Following General Procedure C, cis-3-(4-methoxy-phenyl)-1-vinyl-cyclobutanol was

Hyohivenyt ipto/tise titleleyrelpoaisy.- 3- (4- f | uor o- phenyl ) - cycl obut yl ]
- met hanesul f oni ¢ aci d, sodiEg(gwms%l1t1: Fol | owi ng Gener al
Procedure |, P

c/s- 3-(4-fIWI ) O1- vi NgtiS@y/cl oput angl omas
converted i tit Feonpournd,

SO;Na
MeOH g

Hydroxy-[cis-1-hydroxy-3-phenyl-cyclobutyl]-methanesulfonic acid, sodium
salt:
Following General Procedure C, cis-3-phenyl-1-vinyl-cyclobutanol was converted into
the title compound.
' Example 12
OH (o NaHSO; OH .
008 B B o
MeOH g SO;Na
Hydroxy-[cis-1-hydroxy-3-(4-fluoro-phenyl)-cyclobutyl]-methanesulfonic  acid,
sodium salt:
Following General Procedure C, cis-3-(4-fluoro-phenyl)-1-vinyl-cyclobutanol was
converted into the title compound.
Example 13
OoH Oz  NaHSOg OH
Br‘©-—<><= —_— — Brw
MeOH o SO;3Na
Hydroxy-[cis-1-hydroxy-3-(4-bromo-phenyl)-cyclobutyl]-methanesulfonic acid,
sodium salt:
Following General Procedure C, cis-3-(4-bromo-phenyl)-1-vinyl-cyclobutanol was
converted into the title compound.



MeOH - O Na HO Hydroxy-|[c;
s- 1- hydr oxy- 3- (4- br ono- phenyl ) - cycl obut yl ] - met hanesul f
wom0s/03p@, sodi um salt: Fol |l owi ng General ProRP€riB2604/003261
c/ s-3-(4-brono-phenyl)-1-vi nyl -cycl obut anol was
converted into the title conpound.-15- Cains: 1. A
process for preparing a conpould of fornula X wherein
X is halogen, -OH -CN-Cto C alkyl substituted with
one to three halogen atom - NH, -NH(C -C al kyl),
-N(C -C alkyl) (C-Calkyl), -C(=ONH, -C(=ONH(C
Cal kyl), - C(=ON(C C al kyl )Claims:C al kyl ), -NHS(=0) H
or -NH¥(=0 /Rﬂrbc&f@ﬁ@pgf%g%rc%mp%ﬁdrbffohﬁulé:ar bon to
whi ch they are attached,, connected to forma C -C
cycl oal kyl or a 4-7 nmenmfjered heterocycl oal kyl
conprising fromone to ree hetero noities selected
from, S -C(=0, and@® and wherein said cycl oal kyl
or heterocycl oal kyl op 1y contains one or two
doubl e bonds; and wherstasaj cl oal kyl or
het erocycl oal kyl is optional fused or attached to-a
C-C aryl or 5-14 nenbergd- Fparyl group; R3is C
-C al kyl which may optionallly gontain one or two
unsat urated bonds, -OH, - -NO, -OC|J-C al kyl, -NH
am de or al kyl substituted afide; and n is one or
zero; R4 is selected fromC - %kyl , -(C-C
al kyl ene)-O- (C C al kyl), 4-(1- thyli m dazole), -(C
-C alkylene)-NH , -(C -CRlkyfene)-NH(C C al kyl), -(C
C alkylene)- N(C -C al kyl)( |;t(JkyI); conpri si ng
reacting a conpound of fagetful a X-16- with a conpound
of formula SO Na in the presence of a reduci ng agent
amhergin Yoisgalepen. s@il.vENt -C1 to Cy alkyl substituted with one to three halogen atom, -

5 NH,, -NH(C4-C4 alkyl), -N(C4-C,4 alkyl) (C;-C4 alkyl), -C(=O)NH,, -C(=O)NH(C,-C,alkytl), -
C(=0)N(C1-C4 alkyl) (C1-C; alkyl), -NHS(=0),H, or -NHS(=O),R":
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 heterocycloalkyl optionally
10  contains one or two double bonds; and wherein said cycloalkyl or heterocycloalkyl is
optionally fused or attached to a Cg-C44 aryl or 5-14 membered heteroaryl group;

R®is C;-Cy4 alkyl which may optionally contain one or two unsaturated bonds, -OH, -
CN, -NO,, -OC4-C, alkyl, -NH, amide or alkyl substituted amide;
and n is one or zero;
15 R* is selected from C-C, alkyl, -(C4-Cs alkylene)-O-(C4-C, alkyl), 4-(1-
methylimidazole), -(C4-C, alkylene)-NH,, -(C4-C, alkylene)-NH(C4-C, alkyl), -(C4+-C, alkylene)-
N(C;-C, alkyl)(C4-C4 alkyl);
comprising reacting a compound of formula




2. A process according to claim1 wherein RL and R2
are, with the carbon to which they are attached,

waeennestred to forma C cycloal kyl group. 3. A PCDIBE2964/003261
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according to claim1 wherein said reducing agent is
sodi um triacet oxyborohydride. 4. A process according
to claim1 wherein said organi’®-solvent is a mixture -
conpri sing NVWP and cycl ohexane. 5. A process according
to claim1 wherein said conpound of fornula Il is the
addi ti on product of aqueous sodiumbisulfite and an
oM AicCemAPHEIR)@ENWF fornula IV. 6. A process according
to claimb5, wherein the al dehyggs bISU|fHLe adduct (

11 ) exists in soluéaon eqU|I|br|un1mn sodi um
bisulfite and the co ondi ng al dehyde. 7. A process
according to claimb, é gghyde-bisulfite
adduct ( Il'l ) in the'pre endeof a“base is
substantial ly dissociategtinto sodiumbisulfite and
the correspondi ng al dehyde ( ). 8. A process according

t & toeé prieseribe ofdved@ing dgbret aaoaporgacic sdivehor mul a 111 is
sel ectagd fr C t| 1 2
Hydr OXQ_ %{}3&?%)@(3 Iggcg%gztgq-ﬁrﬁ \Plﬁeétﬂﬁe S',Qul d R are Wlta the carbon to

sWHER, meg g{etattached connected to form a C; cycloalkyl group
Hydr oxg- [ ¢/ 9 grotugsl re@dc)tdlﬁg (t¢H ok hoxsMereesd Yedulifg QRBALYE sodium

ic acid, sodiumsalt;
tr@?&%ﬂﬁ%ﬂdﬁ%‘hydr oxy- 3- phenyl - cycl obut yl ] - met hanesul
foni c Aci d, Agzy@qegenagqgrchng to claim 1 wherein said organic solvent is a mixture

W&ﬁ&%MgWPsanhw&{e%ﬁé 3- (4 fl uPrO phenyl) cycl obutyl ]
- et ha esul foni c ac

Hydr oxy- [ ¢/ §-Pi cﬁﬁfd?CSS%'i?'”gq‘( 525 ir‘fi‘i‘eﬁﬁﬁ‘eﬁﬂﬂ SoMPORLBf fespua il is the
neddrt@n emdldtoriiagueans shdiugolisulfite aral dn. or@anicldehydeas $ormula IV.

accordgng tg c@és”éc%ord}ﬁﬁ &5 Blaith 5 %e‘?é?m%“ef‘%h%e iU bauct ( 1)

1is selected fromt roup consistin
S S (a5 Y L 20y, Pt he i o gtPreding pierade o
- bi cyct.o[ 3. A pficbsacEorifihg to aiva By Whersib tHeamrad & N MME Sdiuct (11l ) in
Eﬁg §e§%r[c@ 0?5 Eé/de |53?Lﬁ) t{gﬁt fi'hb‘iﬂ%s% 364 ln%o EJEﬁW é)lsu(?f}{e anJJ tHe ¥orrespondmg
aldehyde (v ) ¢
8. A process according to claim 1, wherein the compound of formula Il is
selected from the group consisting of
Hydroxy-(2-hydroxyindan-2-yl)-methanesulfonic acid, sodium salt;
Hydroxy-[cis-1-hydroxy-3-(4-methoxy-phenyl)-cyclobutyl]-methanesulfonic acid,
sodium salt;
Hydroxy-[cis-1-hydroxy-3-phenyl-cyclobutyl]-methanesulfonic acid, sodium salt;
Hydroxy-[cis-1-hydroxy-3-(4-fluoro-phenyl)-cyclobutyl}-methanesulfonic acid, sodium
salt;and
Hydroxy-[cis-1-hydroxy-3-(4-bromo-phenyl)-cyclobutyl]-methanesulfonic acid, sodium
salt.
9. A process according to claim 1, wherein the compound of formula 1 is
selected from the group consisting of
Exo-N-{3-[6-ethyl-3-(2-hydroxy-indan-2-ylmethyl)-3-aza-bicyclo[3.1.0]hex-6-yl]-
phenyl}-methanesulfonamide;
Exo-{3-[6-ethyl-3-(cis-1-hydroxy-3-phenyl-cyclobutylmethyl)-3-aza-bicyclo[3.1.0]hex-
6-yl]-phenyl}-propanesulfonamide;



6-yl ] -phenyl }- propanesul f onam de; - 17-
Exo- N-{3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 3- aza

WO biospsired 3. 1. 0] hex- 6-yl]- phenyl|j - propanesul f BCEIB20&L003261
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x0-{3-[6-ethyl -3-(c/s-1-hydroxy- 3-(4-brono-phenyl)-cyc

| obut yl net hyl ) - 3-azabi cycl of

3.1.0] hex-6-yl]-phenyl }-net hantsul f onam de;

x0- N-{ 3-[ 6- et hyl - 3- (2- hydr oxy-i ndan- 2-yl net hyl ) - 3- aza-
bi cycl o[ 3. 1. 0] hex-6-yl]-

phenyl } - (2- met hoxyet hane) sul f onam de;

Thi ophefo-19-{% Bretini§H(2-oydenxi-thdan-2-yimethyl)-3-aza-bicyclo[3.1.0Jhex-6-yl}-

(%ﬁehW@p%e%%}ﬂhén 4-yl - phenyl) - [ xo- 3- ( 2- hydr oxyi nd
> yI met A P18 ety 3-(5isdywrieryss-t-tpResRbesv ) FYRabHYyImethyhidcrze-

gxriﬂcyﬁll_o[f 1.0]hex-6-yi]-phenyl}- methanesulfonamlde

0-

b eyl S B R e RO b R e e B
arid‘eFWe(?ﬁ“WV%@lwif%ﬁmNeaccept abl e salts and

pr odr ugrhiophéhe 2%4?5&9&3 Sacﬂxc c@dbroQ- rﬁ& nﬁ-hgy]ug%éﬁblz F}E@(b 13_(2-hydroxy-

t he, or. rrethltetra dro
sd?dfa"g%'i tﬁ‘éﬁ%@ Cy§f8g:’ d‘?!'B‘?JM]ea"i“é esent to
el evat e'E)qowé{Sr{HemM-?z-(ﬁdwdw nil@w2-pinethu)-8-ak@bioydufs. g Olhet-64)-

rmgny%.&‘an@stm,,%gées according to claiml wherein is
zero and 12. A process according to

r ox
claim f‘“ﬂﬂw é’ﬁ"f‘f "éﬁ?‘ﬁfc%'% RERSAIRRIe SRitsrapf RIPYRI9Fs used i n
t he trdat merX pwkessr adcbaling o otzime |7 Wyéréih ane ,orgihktgsolvent is 2-methyl-

aqgfaﬂr rOran 3h& Qm&erﬁgguéb{xé Qlbiund R)Wr&?o%' i€ Bres&t b &RLLD e pH of the

di sorders
reaction mixture to a pH greater than 9.0.

11. A process according to claim 1 wherein n'is zero and R3is hydroxyl
12. A process according to claim 1 wherein said éompound of formula | is used in -

‘ the treatment of irritable bowel syndrome, drug addiction, alcohol addiction,
depression, and eating disorders



