; MNOPQRSTe3e] d*] aDL(x6T*>1 6 MAR 200g WD 011 38293 -1 ETHERS OF O DESMETHYL
VENLAFAXI NE PCTI US00/ 31895 This invention relates to ethers of O desnethyl
venl af axi ne, nore particularly to O a-acyl oxyal kyl et hq(r)qs %
4-[2- (D net hyl am no- 1- (1- hydr oxycycl ohexyl ) et hyl | 5 phenot , r%g%sses for
preparing themas well as pharnmaceutical conpositions and uses thereof.
Backgr oundv@®/383& | nvention 10 Various patents and | it ReTAS9MH8?Sef er ences
describe the biological activities of venlafaxine) and its salts and
anal ogs. Venl af axi ne hydrochl ori de tablets are nmarketed by Wet h- Ayer st
Laboratori es as EFFEXOR The absol ute lconfiguration of the (+) enantioner
of venl af axi ne was 15 established as S by a single crystal X-ray analysis
of the hydrobrom de salt and the anonal ous di spersion technique (Yardl ey et
al., J. Med. Chem, 1990, 33, 2899}.
(RI'S)-1-[2-(di met hyl am no) - 1- cycl ohexanol and its
nmet abol ites 1-[2-(di neehy B HoQ-DESMELHYT VML ARA KINE hyl ] cycl ohexanol and
I-[1 20 (4-nethoxyphenyl)-2-(nmethyl am no) et hyl ] cycl ohexanol are discl osed
and clainmed in U_S. Patent No. 4,535,118 Husbands et al.). U S Patent No.
5,530, 013 ( Husbahs inggntion rejgtesto efhgrs of Pah V&Qa‘?@ﬁf’m&%%cwlyt he
i nducenent @b ocQE&YIdxyaRylCINAN 6L MR IDimethPlamitdt Bthydbxy&cRRyBdfyl(-Upt on et
al.) clainms venlafaxine s use in net ho‘gs %f treati ng hypot F{al am c
amenor rh@a PRENPb RIS ELREEPARBHIIA™ as Wok aq pharmaseiylics] cCEmRgsHionsandaisesg g 6
(Dodman) andhepeod54, 383 (Dodnan) teaches and clains the use of serotonin
reuptake inhibitors in nodifying the behavior of dogs. WO 011 38293 -2
Det ai |l ed Description of the Invention 1 6 MAR 2004 PCTI U500131895 Thi s
i nventi on pBackgtesnddfaherhyventioncal |y active O a-acyl oxyal kyl ethers of the
ven| af axi ne netabolite 4-[7?-(D net hyl am no- 1- (1- hydr oxycycl ohexyl ) et hyl ]
phenol (" O Desnethyl venl afaxine" or "ODV') having the structural formula I
5 Hs N (10) wher eVaridub @ateras ndylitesatuire referenceshdesgiberthobjelogicalcetitides ¢f*) may be
R S, or RS rac 11O R 1Sy S€ L fr - Coalkyl, O -'C6
al koxy, C3 _v(: g@%l %g?‘tsil)sz,ﬂtsorgnfﬁgdl%i e{\)@ﬁlhﬁgmg lgfmog}klonde tabl%ts Xlle

‘marketed by Wyeth-Ayerst Laboratories as EFFEXOR.

The absolute configuration of the (+) enantiomer of venlafaxine was
15  established as S by a single crystal X-ray analysis of the hydrobromide salt and the
anomalous dispersion technique (Yardley et al., J. Med. Chem., 1990, 33, 2899).

(R/S)-1-[2-(dimethylamino)-1-(4-methoxyphenyl)ethyllcyclohexanol and its

metabolites 1-[2-(dimethylamino)-1-(4-hydroxyphenyl)ethyllcyclohexanol and 1-[1-

20  (4-methoxyphenyl)-2-(methylamino)ethyl]cyclohexanol are disclosed and claimed in
U.S. Patent No. 4,535,186 (Husbands et al.). U.S. Patent No. 5,530,013 (Husbands et

al.) claims the use of venlafaxine in the inducement of cognition enhancement. U.S.
Patent No. 5,506,270 (Upton et al.) claims venlafaxine’s use in methods of treating

hypothalamic amenorrhea in non-depressed women.

U.S. Patents Nos. 5,788,986 '(Dodman) and 5,554,383 (Dodman) teaches and

claims the use of serotonin reuptake inhibitors in modifying the behavior of dogs.
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R3 (a); R2 is selected fromH or Cl- C6 alkyl; or) OR2 R and R2 may be
concatenated such that R C~ , forma noiety 15 having fornula (b): 16
MAR 200 -3 (b); R3 is selected fromHor CL - C6 aIkyI;1gng§F .and RS are
i ndependently selected fromH, Cl - C6 alkyl, C3-C6 5 cy¢él 9%, Cl- C6
al koxy, C 1 - C6 thioal koxy, -CN, -OH, -CF3, -OCF3, hal ogen, -NH2, -NO2, or
mono or di AP no wherein each al kyl group has 1 to BSTASPBEHSat ons, for
exanple, -N(CH3)~, or pharmaceutically acceptable salts or hydrates
thereof. In sone preferred enbodi nents,of the present invention Rl is
t-butyl, 10 methoxy, or isobenzofuranofiée. In other preferred enbodi nents of
the invention RR is C1 - C3 alkyl and in still nore preferred enbodi nents
of the invention R2 is nethyl. Specific exanples of conpounds of Formula I

i ncl ude: 15

{4-[2-(dinet ] -1-.(1-hydr oxyeycl ohexyl ) et hyl | phenoxy} net hyl pival at e;
1-{4-[2-(din@%h@g%%%%gfyél??¥%§HF&§%byclohexyl)ethyl]phenoxy} et hyl

propi onat e; and This invention provides pharmaceutically active O-ci-acyloxyalkyl ethers of

benzof ur an. 1ESFYARN BRI BHEpR B Rp e o s B Mbpounds
and/ or conpophdnbb(iO-IEmixby!tveilifaxifid ar OPVOXlyaink e skRu@tidkbforradla For mul a | and

t he C)a-agyloxyalkyl S-ether of Formula |, both being substantially free of
the other” In addition, the invention

1))

wherein
the configuration at the steriogenic center (*) may be R, S, or RS (the

racemate);
10 R, is selected from G —Cg alkyl, C,; —Cg alkoxy, Cy— C, cycloalkyl, or the

moiety:
Ry

(a);
R, is selected from H, or C 1~ Ce alkyl; or,
)OI\ Hz
R, and R, may be concatenated such that Ry O/L‘1 , form a moiety

15  baving formula (b):



1 6 MAR 2004 WO 011 38293 PCTI US00/ 31895 -4 provi des the O a-acyl oxyal kyl

RS- et her of 4-[2-(Di net hyl am no)-1-( 21hydroxycycl ohexyl)ethyl]-phenol of
Forimula 1. Substantially free, as used herein nmeans the conpgl.énﬂéé)r
conposition is made up of significantly greater proportion of °t 8% r ed

i soner than of the optical 5 antipode. |48 a preferred enbodi nent of the

i nvention) "substantially free" neans that the conpound or conposition is
made up of at |east about 90% of the desired isoner and about 10% or |ess
of the optical antipode. In still nore preberred enbodi nents of the present
i nvention, the conpound or .conposition is de up of at |east about 95% of
the desired isoner and about 5% or | ess of oOptical antipode. In yet
further 10 enbodi nents of the present | ntioh the conpound or conposition
is made up of at |east about 99% ofRs degir i soner and about 1% or |ess
of the optical antipode. Preferably t@‘le charactegized or separated
enantioner will exhibit physical prepefties of a fh#;y characterized
conmpound, i.e. a uniformnelting point and a unifo rotation of

pl ane-pol arized light in a polarinmeter. Mst preferably, the enantionmers 15
will be recrystallized to analytical purity. C1L - C6 al kyl as used herein,
such as in the deRguns selestedofromH oi G¢l-ubdgeligiramdght or branched chain al kyl
groups within the specified range of carbon atons, eg nethyl, ethyl)

propyl, n-butyl t-butyl..Hal ogen) as us herein refers,t hl ori ne)
broni ne, iodine a aﬁ?ﬁéﬁfﬁgﬂ%ﬁﬁg@n@hﬁﬁ?ﬁ%ﬁ?ﬁnﬁ’&‘JP;/ a ééb‘fy&t@é&%al ts refer
to salts prepared from pharnmaceutically acceptabl e acids) including

i norgani 6 acdydmaBkidl ©f gang Slkéﬁjr/],(tsy —YE thiSlcoRULCNOION | JOFeOLPs, téenC)
benzenesul foni c, benzoic, canphorsulfonic, citric) ethenésulfonic, fumaric,
gl uconic, glutamc) .hydrobrom c, hydrochloric, isethionic, lactic)

mal ef i ¢, mal ™N2,ndPeor monnwr diatigdarminonyhereingastvalky groip haphted earbon
pant ot heni ¢c) 25 phosphoric, succinic, sulfuric, tartaric) p-toluenesul fonic
and t he |i keatoi@sfpoexuisplef-N{EH;)nuephimacariealleadicpipablersehisorld/doatesret hods
known in the,art, for instance, as described by Bodor, et al.) J. Og.

Chem (48) Sf§@?8§84 (1983). Where necessary any reactive substituent group
or atomnay be protected prior to any reaction and deprotected afterwards.
16 MAR 2004 WO 01n38png prefenet e/sbodige8ys ofAdhor piesrgh yinvention Riei itdmtyl,
provi des a process for preparing a conmpound of fornmula (I) as defined
herei n, 16r amgthaxyyme évbenaifignarecept abl e salt or hydrate thereof, which
process conprises one of the following: 5 (i) reacting R, S, or (R'S)-

4- [ 2- (di met hyl ami Jacoter(prefey@dd @mpoahahe sy thecinbyhtiiaraas O3f - C%; BlidyBand Id ) or
a salt thereof) with a conpound having the formula ( R~ -CO CHR2- X (V) 10

where R and R2 are as_defined above subject to the proviso that a reactive
subst i t uent still more preferred embodiments of the invention R is methyl.

Specific examples of compounds of Formula I include:
15 {4-[2-(dimethylamino)-1-(1-hydroxycyclohexyl)ethyl]phenoxy} methyl
pivalate;
1-{4-[2-(dimethylamino)-1-(1 -hydroxchclohexyl)ethyl]phenoxy} ethyl
propionate; and
3-{4-[2-(dimethylamino)-1-(1-hydroxycyclohexyl)ethyl]phenoxy}-2-
20  benzofuran-1(3H)-one. '

Particularly, this invention provides compounds and/or compositions of both
the O-c-acyloxyalkyl R-ether of Formula I and the O-a-acyloxyalkyl S-ether of

Formula I, both being substantially free of the other. In addition, the invention




group) eg an -COH or -NH2 substituent on the concatenated R and R~ group may
be protected by a protecting group that..is subsequently renoved and X is a
| eavi ng group for exanple a hal ogen atom such as chl ori ne, brom ne or
preferably iodine; or 15 (ii) subjecting a conpound havi ng ¢ aaRusemy (I'V) Hs
N (1V) 16 MAR 2004 WO 01138293 -6 wherein: PCTIUS00131895 the

confi gur at Wan0188293 he stereogenic center (*) may be R PCTASOIRISSSt he
racemate) and R4 and RS are independently selected fromH, ClL - C6 al kyl)
Cl - C6 alkoxy) Ct - CGthioalkoxy) -CN, -OH -CF3) -0OCF3, hal ogen, -NH2,
-N02, or 5 -N(CH3)2 subject to the pro4iso that at |east one of is R4 and
RS is -N0O2, or a pharnaceutically acceptable salt or salt hydrate of such a
conmpound to reduction to gi ve a conmpound having formula (1V) wherein RQ
and RS are as defined above subject to the proviso that at |east one of is
R4 and RS is -NH2, or a pharmaceutically acceptable salt or salt hydrate of
such a conpopmewides10 ther  (Q-piapyleppiyht iwt@fcoﬁfgo&r{é-(ﬁbmhybmﬁm)ﬁtﬂla (1)

wherein Rt aﬁ%f&?cﬁ[ﬁeﬂﬁ)eﬂ?{]{?ﬂ%l sEerufermula (1) in the formof an
0 as

enantioneric mxture s Isolate a particular enantioneric form or 15
(iv) converting aubBisielndrenatsi wgd hesinnmeans (thy coproved Ar FRMROSHIORIS ar e as

defined. . _made up of signitdfly $r8didipréboftioh of MeQeiradN@m¥RHBM b ®dlobiicaficCept abl e
salt or salt hydrate thereof by addition of an acid, Wth regard to process

(i) abov et h@’“ﬁﬁ‘i‘f'r Bnpq,pra{egc@gr)lbogjrpenbp t{lwng?uuon, “substantially free” means that
4-[ 2( Di met hyihaedmsbuid brlcdmpdsifen/is taas ahepit Idagtabyil bphenale desred eeleed With the

20 appropri ate %a- yl ox FI hal i de anpl es: pival oyl oxynet hyl
hl of der 3 ERATRBAORAF FL TS RRREhAoct U AR S ROEHaAEoPRTeDy of
(acyl oxy) benthy presenhalvértien,(tbe trempeudd)r compasitionrienidesiplof arleas( @boet B tri | e,
tetrahydr of Ul e dgsllrgglislg lexf gr{dn%%tdﬁ% of 'i]etsg thhQrOeE(%P%D%'pgée. a} ax‘alt Fuaf'lhlcr met al
car bonat e (SO Ium or potassSium carpona ef or ransi ][I on I'T'B¥ al carbonate
(silver ¢&r bonzdentsrof deauesdutriventvnt the Quimopedor camaesition s mads up of at
least about 99% of the desired-isomer and about 1% or less of the optical antipode.
Preferably the characterized or separated enantiomer will exhibit physical properties
of a fully characterized compound, i.e. a uniform melting point and a uniform
rotation of plane-polarized light in a polarimeter. Most preferably, the enantiomers

15  will be recrystallized to analytical purity.
C, — C alkyl as used herein, such as in the definition of R l,‘inc]udes straight

or branched chain alkyl groups within the specified range of carbon atoms, eg methyl,
ethyl, propyl, n-butyl or t-butyl. _
Halogen, as used herein refers to chlorine, bromine, iodine and fluorine.

20 - Pharmaceutically acceptable salts refer to salts prepared from
pharmaceutically acceptable acids, including inorganic acids and organic acids, such
as, but not limited to, acetic, benzenesulfonic, Benzoic, camphorsulfonic, citric,
ethenesulfonic, fumaric, gluconic, glutamic, -hydrobromic, hydrochloric, isethionic,
lactic, maleic, malic, mandelic, methanesulfonic, mucic, mitric, pamoic, pantothenic,

25  phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic and the like.

Compounds of the invention are readily prepared by methods known in the
art, for instance, as described by Bodor, et al., J. Org. Chem.(48) 5280-5284 (1983).
Where necessary any reactive substituent group or atom may be protected prior to any

reaction and deprotected afterwards.



16 MAR 2004 WD 01138293 CH3 H OHHs HO ODV ~Hs H OHHs HO 5 ODV Schene Ib

PCT/ LJS00131895 CH3 H OHHs O R2 R~~O~O CH3 H OHHa Ol |
is selected fromCQ - C6 alkyl, C1 - CG al koxy, C3 -

R2 R~~O-O wherein R1
C6 cycl oal kyl, or the

moi ety: 1~ R~ (a); RZis selected fromH or Cl- C6 al kyl; 1dér MRR 2903d R3 are
concatenated to forma noiety having formula (b); R3 is selected fromH or
Cl - C6 alW9PI38Md R4 and RS are independent |y sel ect e§TPEWH S c 1 - 6

al kyl, C3 - C6 15 cycloalkyl) C - C6 al koxy, CL - C6 thioal koxy) -CN, -OCH)

-CF3, -OCF3, halogen, Rz Ol Hal ~O~_ﬁ 1 Metal2C03, CH3CN Schene la O Ra O

Hal

R5 H Met al2C03, CH3CN

Accordingly this invention provides a process for preparing a compound of
formula (I) as defined herein, or 2 pharmaceutically acceptable salt or hydrate thereof,

which process comprises one of the following:

5 (i) reacting R-, S-, or (R/S)- 4-[2-(dimethylamino-1-(1-hydroxycyclohexyl)ethyl]-

phenol of formula:
Hj

Z—0

HoC

HO
HO (1)

or a salt thereof, with a compound having the formula (V)

R, -CO -CHR, -X V)
10 where R and R, are as defined above subject to the proviso that a reactive substituent

group, eg an -OH or -NH, substituent on the concatenated R and R, group may be

protected by a prétecting group that is subsequently removed and X is a leaving

group for example a halogen atom such as chlorine, bromine or preferably iodine; or

15  (ii) subjecting a compound having formula (IV)

(o]
0
R4 <}/ \
Rs™

= , Iv)



1 6 MAR 2004 WO 011 38293 PCT/1JS00/ 31895 _g_ NH2) -NO2, or nobno or
di al kyl am no wherein each alkyl group has 1 to 6 carbon atons. |In sone
preferred enbodi nents of the invention increased yield nay be obtained by
reacting the appropriate R, S-, or (R S)- 4-[2-(Dinethyl#nMAR-2004 1 5
hydr oxycycl ohexyl ) et hyl ] phenol with the appropriate O a-acyl oxyal kyl i odi de
in an i ner'YO81M83¥3nt (acetonitrile, tetrahydrofuran, di?ﬁé"ﬂh%é?’?lé%mm de) in
the presence of alkali netal carbonate such as potassium carbonate, or
transition metal carbonate such as silver carbonate. Most preferred is the
use of O a-acyl oxyal kyliodide in the 'ﬁr“esence of silver carbonate at |ow
tenperatures in the range of approximately 0-5 10 C. In a m nor
nodi fication, conpounds of formula | wherein RL and R2 are 0 R v \
concatenated to form~~ , and one or both of R4 and RS are NH2) can be
obtai ned by catal ytic reductions, such as with palladiumcatal ysts, from
cor r espondi nY"°Hal ogs wherein R4 or RS are NO2. 15 ~ Racenic
1- (2- (di et hyd cintipotich-af the byidogexig pbreen(F) eyt B, Sy ol Rfhgheanwimagamdbe pr oduced
as described in Exanple 26 of U S. Patent No. 4,535,186 (Husbands et al.),
whi ch i s i nayr4a0 Ryardndepereemlybslenet feomeHe €, — I allyl, C; b€ wikdey.st ood that the.
enantioners nmay be. separated from each other by standard resol ution
t echni ques 0 j Akt - R LE ty Nhhe and S enantiomers
may be obt awﬂe—\éﬁ%@%&gﬁ%t Il;q/’l gf%l? ocﬁlﬁgi)](‘%f dt}%'eﬁa\g(gg%%r 1<;1]%1é’dFqgf‘\'al%rﬁti onmers of
venl af axi ne using either boron tribronmi de or ethane thiol anion.
O a- acy| oxyaGH,lgtshkiess toftherpreyitn Bay atdgst Ppe Pt isphaprifaedt NG 19 2usef ul
salts and hydrates are useful for the hiol ogi%iall and rE)ctar\l";\rﬁlcol ogi cal
activities Fyamseeufipalyrpceraiablarsalk Pt dydraterd Sudy 4 compoidRJGHCH Phe art .
These O a-acyl oxyal kyl 1 6 _MAR 2004 01/382 PCT/ US00/ 31895 -9 ethers
may be used §YF ¢ CRRPUYRE G¥ing rﬁ‘i’ff"mat 8&)6 w\cég?‘?’t“r g# a ‘zi\i(ﬂr& "%?g?“éﬁn" ?$or der s,
i ncl udi ng depression) (including but not limted to major depressi ve
di sorder) bisapedtas theiprovisd ear atdsast caby of isyRyiaad R s it nyrad ghuanaceutixalyt y, pani ¢
di sorder, agorophobia, post-traumatic stress disorder) prenenstrual
dysphori ¢ dimepuble sflabrsalt bydutoviisuctsa gomponmhst rual syndrone)) attention
deficit {:H soorrder (with .and w thout hyperactivity), obsessive conpul sive
di sorder (including trichotillomania), social anxiety disorder, generalized
anxi ety disqgt.der .53 i Qreeni i exl yosa, bulima
nervosa, G ﬂf'ﬂgse%’é&ﬁg ou?é?@e‘ﬁggﬁﬁ@n@f (Iggglgﬁow]%)‘r %}fﬁ%ﬁﬁeﬁags%ggégai ne and
al cohol addi gl 9B} R thbbeh UNst éfaftidnieric lnRiuRGo RE RBAIAE @ pAdic@pacul ation),
borderline personality disorder, chronic fatigue syndrone) urinary
i ncont i nence&NaBi@MsTi¢ fa®f uding but not linmited to nigraine, chronic back
pain) phantaggn |i nb pain, central pain, neuropathic pain such as diabetic
neur opat hy and post herpetic neuropathy), Raynaud's syndrone) and ot hers.
These conpouigsomkstinglagsompand hdvingfotnnda {IhdbaremBnandR, gogydefingh enhancenent
and in reginens for cessation of sSnoking 15 or other tobacco uses. This
i nventi on alwder foohwal@sintoet pheumceyticallyaatepiable spt ensalhbydeie thenepfi Wi ti ng or
al l eviating a%ﬁ&gngitantel@ﬁl mal adi es |isted above in a mammal, preferably in a
hod

human) the net S conprising providing a pharmaceutically effective anount
of a conpound of Wik sgdrdiceneqess{iaboverks sparaReERt Rn S R Bhdrof . 20

"Providing" @imeaRmIRE1801 hyWoklcycehBgtiethly Dptithelvd @hofd vathaperpound or

subst ance covered by the invention) means eiahh?r di%ec‘:ﬁllﬁ"i adm ni stering
such a c&hpoipaEepHate OapraederyalkylbalidedmramplesRiyaley ot yperodasidter i vati ve or
anal og whi c i 3 hacpemREnd odfaligbst ance wi t hin
t he body. Ah'gﬁlgéé@éagg?’?%h%@b%aéﬂﬁkgggbwﬁf] incl f}g’e t hose doses which
provi de t he (shams|Ipkin aninepselyens facespnitie; drirahydpfutapdimethEymamidgliast i on. ~ The
conmpounds of y,t Bﬂe&nb@é‘ﬁl‘ﬂ tat kG midBY caPon e @tikl8CoripBtadshin despagiesorand _

phar maceutical "formul ati ons known in the art as usﬁﬁ I foi' Ve | af axi ne
hydr ochl or i d&angisie mefakeartopate (Sye carbpiatidan 3c5prdpnee Wi Fl}ff'ﬁi 3fa ﬂ%}dr ochl ori de
product s2smar ket ed by Wet h- Ayerst Laboratories under the Effexor
trademark). It will be understood that the initial dose, increases 30
therefromand final daily admnistration will be determ ned by a nedi cal

pr of essi onal considering the needs and conditions for each recipient. For

i nstance) a daily dose for




1 6 MAR 200 WO 011 38293 PCT/ US00/ 31895 -10 an adult human may be from about
75 ng to about 450 ny per day, preferably between about 75 and about 225 ny
per day. An initial dose of 75 ng per day nay be admni ni stﬁre?WRWith

i ncreases as deternined by a nedical professional. This i MeAtRoM0%al so

i ncl udes pharmaceutical conpositions conprising a 5 pharmaceutically

ef fective WRBUIEof a conpound of this invention and oRETYPIRLR
pharmaceutically acceptable carriers or excipients. A preferred nethod of
adm ni stration includes the use of the_present conpounds in extended

rel ease formul ati ons of the type desctibed in publ i shed PCT application WO
99/ 22724 (Sherman et al.), which is incorporated herein by reference. 10
The present invention is exenplified, but not limted by, the foll ow ng
specific exanples. Exanple' 1l 15 {4-f2-(D nethyl am no)-1-(1-hydroxy

cvcl ohe~l ) et hyl | phenox | ~ethyl pivalate. ~H3 ~O/ ~ ~H3 H OHHs Cl ~O~ N CH3

H OH 0 HO ~ K2C03, CH3CN D0 cbv fz § CHg
i i Ze oxwalPoHJémyl ) ethy.l)phenol (I ,F'\J\(§h79mm1) ,

20 chl oronet hyl pivals 0.'75g, 5mmo1l)) anhydrous I CzCO (8.7 @ 5 mmol)
and KI (75ng, O .5 ff sti—r—F-ed—i—n—aeetonitlﬁleRQ(S e ef | uxed
overni ght. The salo : apor stegcancH;che r%sjﬂdgek grar ned

bet ween ethyl acetate and water. The ethyl acetafe was dried (MySO-) and
evaporated to, give thegdpvt!l e compound as a m nor conponenti. IR (KBr)
1758crri'. 25 MS(+)FAB[ MtH]' 378. 3 cal cd. For C'H35N0O, 377. 1 6 MAR 200 WO
011 38293 PCT/ US00/ 31895 - 11 Exanpl e %

4- 2- (di met hvl ani no) - | - ( 1- hvdr oxvevi'§MEXR 1 ) et hyl | nhenox met hyl ni val at e
CH3 OCH3 HOHH3 | ~0~~ HOHH3 \ \ OHO I ~ ~ AgzCG0s, CH3CN\ ~ x 'O OO0 C,
16 his " \. ODV '

0
Ry
PHs u\ 0 CHa
Ncp, S Neoy
H off H T [ oSHe
- - O Ra
HO Metal,COg, CHsCN R1/U\O/’\ o
5 opbv |
Scheme Ib

wherein R, is selected from C, - C, alkyl, C, - C, alkoxy, C; - C,

cycloalkyl, or the moiety:
Ra

10 : (j/ (a);

R, is selected from H, or C,— C alkyl;
or R2 and R3 are concatenated to form a moiety having formula (b);
R, is selected from Hor C, — C alkyl; and

R, and R are indepgndently selected from H, C,; - C, alkyl, C; —C¢

15  cycloalkyl, C; — Cj alkoxy, C; - Cq thicalkoxy, -CN, -OH, -CF,, -OCF,, halogen, -



5 To a sol ution of CDV (2 0 g) 7.6 mol) and silver carbonate (8.4 g, 30.4
nmmol) in acetoni tri le (60 n.) at 0 "C was added a sol uti on of i
odonethy | pi val ate (prepared as described by Bodor, et al.) J. Og.
Chem 1983, 48, 5280-5284.) (3.4 g, 14.0 mol) in acetonltrl I e@ﬁ‘loo m.)
dropwi se over 4 hr. The reaction mxture was filtered tH at omaceous
earth (CELIWBpLI/®a93 | to Corporati on ) Lonpoc, CA ), them/ﬂﬁt)/aismrbed onto
a activated nagnesiumsilicate (60-100 nmesh) (FLORISIL, U S. Silica
Company). and purified by colum chromatography (FLORI SIL) ethyl acetate:
acetonitrile 9:1) to afford the title -donpound (0.87 g, 45 % based on 68 %
conversion) as a yellowtinted sem-solid: "HNWR (CD,CN) S 0.78-1.0 (m
2H), 1.19 (s, 9H)) 1.15-1.35 (m 4H), 1.4-1.7 (m 4H)) 2.2 (s, 6H), 2.25
(dd, J =1 1.2, 4.5 15 Hz, 1H), 2.94 (dd, J =11.2, 4.5 Hz) 1H), 3.22 (t) J
= 11.2 Hz, IH, 5.7 (s, 2H)) 6.95 (d, J =8.7 Hz, 1H), 7.13 (d) J = 8.7 Hz,
1H); "G NWR (1GR,, ONp %r%n@&)dlﬂ%l%no Rr@ergﬁ)eacgz}k}p rél%aﬁas:fgo 8darboad- 78 (1))
39.55 (s), 45. 74 (qf 52.58, 61. 74) 74. 45 % , 116.54) 131.48
(d), 136.68, atéfis.44) 178.05 (s); MS (ESI) rrlz 378 (I\/H—I) further
characterized as the rral 9NO8 25H: Calc: C
62.69, 20 H. 7. 99&“ fgrepr i”*)% ﬂ‘%ﬁ%ﬂ“’"‘t"a#‘%“z‘g%‘é‘ ‘°'H“°’?a56gy‘c}q 32)b65 The celite
cake was taksrbtampdlbmrdacungehaaapdropv(zttcac'Sedr(/R/S)h4€{124@imeﬂ@ﬁnﬁﬁ(e1 (Evapor ati on of

t he sol ve or.ds ver ed 6 ; 04 WO 011 38293
beT o006, 316 S e elndSp ety bR S i - A A Dacige n an
1- hvdroxvcvcl1tnehtesoWehte(tudrcmlnltﬁllaeuatwdhydtrbﬁnaalnadhme1<1$tﬂl3orfiiax€il-cla)iritlﬂer;iassllsia?:ceIof~O~ ~N~CH H =

H3 01l \ O 0 a solution of ODV
(3.0 g, 11. H(‘?lkah § gr}l]aggg?)%’ﬁlént%rbf e é BQ"S'SD E‘C%HB*FB“?F. S¥letonitrile
(300 nL) at Ols'slﬁfevmbcmdﬂeu'loatmﬁémﬁdnomeos‘eufodwamdwhlkjmddaieatmc(pr epared as

descri bed by . . Chem 1983) 48, . 5280-52 » (6.9 Q)
28.5 mol ) HP ag’gejcfi‘)’&s{" ﬁa4aé“°t‘iltf)at$?_“?t°f"r?eréi”§°ﬁf" ‘g‘ah’ﬁﬁe ?)fo‘ﬁPP’%'HLa“"gvoe'])’ 16 hr. The
reaction 1r@ixthre was filtered through di atonaceous earth (CELITE) Celite
Cor poration) 10 Lonpoc) CA), then absorbed onto activated nagnesium
silicate (60-100 HesmingrRngiii@ipn, comBound bf am@anipwherdin ydanduRj fieed by

col um chr omat ography (FLORI SIL) ethyl acetate: acetonitrile 9:1) to afford
the title conmpound (1.15 g, 39 % based on dO % conversion) as a white
foam 'H NVR (CD,CN) 8 U.78-1.0 A, 2H)) 1.19 (5s) 9H), 1.15-1.35 (m 4H),
1.4-1.7 (m 4H))22(s)6 25(dd J=11.2, . .: 15 4.5 Hz, 1H), 2.94
(dd,J:1124 1H)) :112Hz 57(s)2H))695

d, J = cakHle ary o 22,22,
L5 44, 2. 91) 27g°§96dtz’ g’"%sz 83) 38.78 {r) FHpog Qymdf?ﬁ%ﬂ)‘g 52.58)
61. 74) 74.45 b(eda)btalgél B? éattz)lytwl;e@ugti@)ns Idin 48 G4th) éllﬁ@luﬁnscaé{?@s 4flom178. 05
(s): [a]''p -5.95" (c 1.00,” MeOH): M5 (ESI) miz 378 (M 30 The CELITE

cake was takeBrrésporidinglihhiBgs md:ueps sractedd.t h et hyl acet ate. Evapor ati-on of
the solvent affords 1.2 g (40% cover ed ODV. 1 6 MAR 2004 WD 01[ 38293

PCT/ U500/131895 1Ra<Emme[a (élmethylammo) 1-(4- hydroxyphenyl)ethyl]cyclohcxan(')l can

O Gas | B0 rid B AT ekrive 3 BRI O 6 65 B NG L ST i Ybanlld 42 20 € T8

al.), Wthh is mcorporatcd herein by reference. It will be understood that the.

enantiomers may be. separated from each other by standard resolution techniques

known in the art. | ' .

20 Alternatively, thess R and S enantiomers may be obtained by O-

demethylation of the separated enantiomers of venlafaxine using either boron
tribromide or ethane thiol anion.

O-a-acyloxyalkyl ethers of Formula I and their pharmaceutically

useful salts and hydratés are useful for the biological and pharmacological activities

25  for which venlafaxine and its salts are known in the art. These O-o-acyloxyalkyl



5 To a solution of ODV (4.0 g, 15.2 mmol ) and silver carbonate (16.8 g,
60.8 mml) in acetonitrile (400 nm.) at 0 "C was added a sol ution of

i odonet hyl pival ate (prepared as descri bed by Bodor, et a Org. Chem
1983, 48, 5280-5284.) (8.3 g) 34.3 mmol) in acetonitrile %fSUA%LQPU’*over a9
hr period. The reaction mxture was filtered 10 through di at omaceous earth
(CELI TE) CMQ®@828%%r porati on, Lonpoc, CA), then absor bed®dHBYHEYi vat ed
magnesi um silicate (60-100 mesh) (FLORISIL) U S. Silica Conpany). and
purified by col um chromat ography (FLO?I StL, ethyl acetate: acetonitrile
9:1) to afford the title conpound { §8 g) 48 % based on 57 % conversion)
as a clear viscous oil: "H NWR (CD~CN) 8 0.78-1.0 (m 2H)) 1.19 (s, 15 9H))
1.15-1.35 (m 4H), 1.4-1.7 (m 4H)) 2.2 (s) 6H), 2.25 (dd) J = 11.2, 4.5
Hz, 1H), 2.94 (dd, J = 11.2, 4.5 Hz, 1H)) 3.22 (t, J =11.2 Hz) 1H), 5.7

Sh0 0% 2o RS pRype sl il of ulhibifceyd) frloliconth gportert!, ()

52.58, 61. 74)jnchuding5ddpsyio6(imdudirts) butl 16t Hmited 30 magor, d(migsswq: 3MsoBBr, 156. 44,
178.05 (s); R)Eo]ar 7 gidotder( Canh- %sth% flbl}@n)(aég ) a%&y,?%aﬁ@ &M +- The

CELI TE cake taken up in bri'ne’and extracted wth 'et’hyl acetate.
Evapor ati on @gor@m@b@op@ﬁémur@a‘twf@% disopdeg, pramensiyyal rdéfif’@%‘“r digogp(also 1 6 MAR

2004 VO O3l 3843, E@HQ&QG#@%oméﬂ alE&RIIR| Rfidlt disorder (with and without

~4-f2- (di met hyI am no) - 1- (1- hydr ox cycl ohexv] ) et hvl | henoxyl met hvl_nival ate
Mal eat e sal t DEPeractiyitydHgbsessive” eomyuuisiye cfigprdgr Hinelyding ‘Eﬂ’qt' leaniay seeifly| et ¢ Aci d
{O4I [5 I(-|d0 ;ﬁ)ﬁfﬂ:[ di E&der%iﬁeﬁ‘rﬁ:d‘ aekid@ &ﬁ&tﬂéﬂ,l;duﬁﬁn F]Echlzophrema obcsxty, I

i me amni no - r OXycy exy nox pi val at e
(0.032 g) 0.6 CWF%"% ﬂ%‘?‘éd“% &eé&@?ﬁ% 2 ﬁ@%ﬁmﬁ’f"@ 10 (1.0
M) at RT waslughire doeair0oindt ilcrrhobﬁddmioe;f saxuﬂodydfu(uﬁmﬁ((ﬁmcg.\)dn@ ﬁiﬁmmml) in THF

(1.0 nl). .The ni d t .t Th ti

cool ed anlg t FE rlgei'soﬂft?%\@cﬂ"}ga ﬁt? F?%b%d%o ﬂugfe %fr}ﬁmm(fégirﬁig']éun;afga}tl\gs
salt as a whnrtcentm@hqedpa:m(;mmltmmbbysndt@mmﬂtm 'Dl\mrclfbl;aCB pangphintgm(m  10H),
é ]7'3 E :) g::?) )1m§ P 15( Qe fﬁ?"h%roéatgl% éfamsuMs)dla%ct%eﬁ@atE{Qnd #Stﬁ&tﬁt?r S, 1!4) ,
Hz, 1H), 8. 4n(tt§<ppa§w) ﬂaynaunfs S(f@.r,vrpe rAng oters. (Trbmq)wmpmdmcm@awmmoo) Cal c:
C 62.69, H ¢ i19Rkedbnt 8f &knitioh UMhncdmenb#ndGf reditnent -f&Bsesdiion & §|§>kmg 16 MAR

2004 WO 01138293 -15 %B . A conpound of the Formula (1):
15  orother tobacco uses.

This invention also includes methods of treating, prcventm‘,, inhibiting or
alleviating each of the maladies listed above in 2 mammal, preferably in a human, the
methods comprising providing a pharmaceutically effective amount of a compound of
this invention to the mammal in need thereof.

20 “Providing” as used herein with respect to providing a compound or substance
covered by the invention, means either directly administering such a co'mpound or
substance, or administering a prodrug, derivative or analog which forms an equivalent
amount of the compound or substance within the body.

‘A pharmaceutically effective dose will include those doses which provide the

25 relief or prevention sought for the malady in question. The compounds of this
invention may be provided in the dosages and pharmaceutical formulations known in
the art as useful for venlafaxine hydrochloride (such as those doses known for the
venlafaxine hydrochloride products marketed by Wyeth-Ayerst Laboratories under
the Effexor® trademark). It will be understood that the initial dose, increases

30 therefrom and final daily administration will be determined by a medical professional

considering the needs and conditions for each recipient. For instance, a daily dose for



H3 PCTI USCd 31895 \/\herel n the configuration at the steriogenic center (*)
my be R S) or RS (the racemate); Rl is selected fromCl - C6 alkyl) Cl -
C6 al koxy) C3 - CG cycloalkyl, or the noiety: R3 (a~; R2is sel ected fromH,
or C~- C6 alkyl; or, ORz RL and R2may be concat enat ed13%wg "z
forma noiety having fornula (b): (b); 1 6 MAR 200 293 16 R3
is selectedwvdaasaod or & - C6 al kyl; and PCTI USO0I 31895 cRAusaonxso®S ar e

i ndependently selected fromH Cl - C6 alkyl, C3 - C6 cycloalkyl, C1 - C6
al koxy) C~ - C~ thioal koxy, -CN, -OH, -CF3, -OCF3) hal ogen, NH2) -NO2, or
nono or di al kyl am no wherein each al kylogroup has 1 to 6 carbon atons, or a
phar maceutically acceptable salt or hydrate thereof. 2. A conpound of Caim
1 wherein RLis G - C- alkyl or C1 - C- al koxy. 3. A conmpound of Caiml
or Claim2 wherein Ris &G - C6 alkyl. 4. A conpound of Caim1 wherein Rl
and R2 are concatenated such that ORZ ~ , forma noiety having fornul a
(b): R4 Rs an adult human may be from about 75 mg to about 450 mg per day, preferably

between about 75 and about 225 mg per day. An initial dose of 75 mg per day may
be administered, with increasés as determined by a medical professional.
This invention also includes pharmaceutical compositions comprising a
5 pharmaceutically effective amount of a compound of this invention and one or more
pharmaceutically acceptable carriers or excipients. A preferred method of
administration includes the use of the present compounds in extended release
formulations of the type described in published PCT application WO 99/22724
(Sherman et al.), which is incorporated herein by reference.

10
The present invention is exemplified, but not limited by, the following

specific examples.

Example1
15 {4-[2-(Dimethylamino)-1-(1-hydroxy cyclohexyl)ethyl]phenoxy} methyl pivalate.

H .
E ° ,/'\ )054 . ?Ha
“CHa cr” o
H OH H OﬁHa
K CO,, CH CN
HO 2Us, 3 ><u\0 o

obv

4—[2-(Dimethylamino)—l-(l-hydfoxycyclohexy]) ethyl]phenol (1g,_3.79mmol),

20  chloromethyl pivalate (0.75g, Smmol), anhydrous K,CO,(0.7 g, 5 mmol) and KI
(75mg, 0 .5 mmol) were stirred in acetonitrile (50mL) and refluxed overnight. The
solvent was evaporated and the residue was partitioned between ethyl acetate and
water. The ethyl acetate was dried (MgSO,) and evaporated to give the title
compound as a minor component. IR (KBr) 1758cm”.

25 MS(+)FAB[M+H]"378.3 calcd. For C,,H,,NO, 377.



and R4 and RS are hydrogen (b) 5. A conmpound of Claim1l which is

(4-[ 2- (Di net hyl ami no) - 1- (1- hydroxy cycl ohexyl ) et hyl ] phenoxy} net hyl

pival ate, or a pharmaceutically acceptable salt or hydrate thereof. 16
MAR 2004 17 6. A compound of Caiml1l which is

1-{ 4-[ 2- (di met hyl ami no) - 1- (1- hydr oxycycl ohexyl ) et hyl ] pheh6&x¥AR &ty |

pr opi onat pharmaceutically acceptable salt or h reof. 5 7.
A conpoungwo?{ 8?93I m 1 which is ¥efBbfhaisiP

3-{4-[2-(di nmet hyl am no) - 1- (I - hydr oxycycl ohexyl ) et hyl ] phenoxy} - 2- benzof ur an-
| (3H)-one, or a pharmaceutically acceptable salt or hydrate thereof. 8. A
phar maceuti cal conposition conprising a conpound of Fornmula | as 1o cl ai ned
in anyone of clains 1 to 7, or a pharmaceutically acceptable salt or
hydrate thereof; and a pharmaceutically acceptable carrier or excipient. 9.
Use of a conpound for nmaking a nedicanent for treating disorders of the
central nervous systemin a nanwm,Eﬂmeéﬂrlthe conpound used is a 15
conpound of F%rnula‘I as clalned in an Qn- of ¢C elgs ; to 7 .or a

phar maceut i calREygeee 2 e of Claim?9
wherein the central necmpus systen1djsorder IS selected frogyone or nore of
the followi ng: 20 deprQSS|on gener Zed anxiety dlsorder,Ndhnic di sorder;

Hsh and

post traunmatic stregs dp
Mg I on; al cohol

rder:at®e n deficit- dlsorqer
Wi t hout hyperact i

‘ X|ety, schi zophr eni a; pcocai ng adeh

addi ction; prenelsisug ysphori c_di sorder apdJjauti s @ The use of
O aim9 wherel® the centfal nef@ﬁﬁﬁ' ¥em oraerof S¥anokexf a nervosa,
bulinia nervosa, vasorotor flusiifgl®"8hd chronic fatigue syndrone. 12. The
use of Claim?9 mher@P% the central nervous system di sorder is so urinary

i ncontinence. 13. The use of Claim9 wherein the central nervous system

di sorder js pain D 14. The use i wherein the
central r voud S%V?Pé’ﬁﬂb \PB:IMS 72??"@%&35“&%?8%‘%‘%% & 758 4405615 §
acetonitrile (60 mL) at 0 “C was added a solution of iodomethyl| pivalate (prepared as

described by Bodor, et al., J. Org. Chem. 1983, 48, 5280-5284.) (3.4 g, 14.0 mmol)

in acetonitrile (100 mL) dropwise over 4 hr. The reaction mixture was filtered

through diatomaceous earth (CELITE, Celite Corporation, Lompoc, CA), then
10  absorbed onto a activated magnesium silicate (60-100 mesh) (FLORISIL, U.S. Silica
Company). and purified by column chromatography (FLORISIL. ethyl acetate:
acetonitrile 9:1) to afford the title compound (0.87 g, 45 %, based on 68 %
conversion) as a yellow tinted semi-solid: 'H NMR (CD,CN) § 0.78-1.0 (m, 2H),
1.19 (s, 9H), 1.15-1.35 (m, 4H), 1.4-1.7 (m, 4H), 2.2 (s, 6H), 2.25 (dd, T = 11.2, 4.5
15 Hz, 1H), 2.94 (dd, J = 11.2, 4.5 Hz, 1H), 3.22 (t, J = 11.2 Hz, 1H), 5.7 (s, 2H), 6.95
(d, J = 8.7 Hz, 1H), 7.13 (d, J = 8.7 Hz, 1H); "C-NMR (CD,CN) § 22.22, 22.44,
26.91, 27.10 (t), 32.83, 38.78 (1), 39.55 (s), 45.71 (q), 52.58, 61.74, 74.45 (d), 86.78
(t), 116.54, 131.48 (d), 136.68, 156.44, 178.05 (s); MS (ESI) m/z 378 (M+H)";
further characterized as the maleate salt. Anal. (C,;H,,NO,-0.25H,0) Calc: C: 62.69,
20 H:7.99, N: 2.81, Found: C: 62.68, H: 7.68, N: 2.65.
The celite cake was taken up in brine and extracted with ethyl acetate. Evaporation of
the solvent affords 0.65 g (33%) recovered ODV.



5 15. Use of ' a conpound for nmaking a nedi canent for enhancing cognition in
a manmal , wherein the conpound used is a conpound of Fornula I as clained
in any one of clains 1 to 7, or a pharnaceutically acceptable salt or
hydrate thereof. 10 16. A process for the preparation qf %Aggﬁg ound havi ng
the formula | as clained in claiml, or a pharnaceutlcaﬁ ptabl e salt
or hydr at ewiohhes®ef , which process conprises one of theptﬁ/bmmgag (1)
reacting R-, S-, or (R'S)- 4-[2-(dinethylam no-1-(1-hydroxycycl ohexyl) 15

et hyl ] -phenol of formula: H~ N 20 (11) with a conpound having the formul a
(V) 25 R~ -CO-CHRZ -X (V) where R~ an?d-R2 are as defined above subject to
the proviso that an -OH or NH2 substituent on the concatenated R~ and R2
group may be protected by a protecting group that is subsequently renoved
and X is a |eaving group; or 1 6 MAR 2004 WD 01138293 - 19 (ii) reducing
a conmpound having fornmula (1V) H3 PCTI U500/ 31895 (IV) wherein the
configuration at the stereogenlc chEHHU£§) may be R S, or RS (the
racemat e) and R4 AR : ] ‘ ¢ ) .- C altcyl)
Ct - C6 al koxy;—CI-—0C0 C OF, - CFa ! ogen) - NH2,
-N02) or -N(CH3)2 subj efdt to the pr@vi so that at | east one is R4 and RS
is -N02, or a pharnaceﬁgkpally aeeeﬁéésle salt or salt hydrat'e of such a
conpound to gi ve ;Hg d@@hpound 'havi nd For mul a (1V) mherelnf%§§hnd RS are as
defi ned above) -provi so _that at | east Qﬂe of e BAgdgnd RS is -NH2,

or a phar macey; ﬁg cept ah %os@Ht?,\pr Saétij?ydr at e y a conpound;

or (iii) separating a cdnpound or mul aX( 'y~ whére Rl _4And R2 are as
defi ned under for ) in the Orntof an enantioneric mxture so as to

i solate a particul H%E&antlonerlc form or
5 Toa solution of ODV (3.0 g, 11.4 mmol) and silver carbonate (12.6 g, 45.6 mmol) in

acetonitrile (300 mL) at 0 "C was added a solution of iodomethyl pivalate (prepared
as described by Bodor, et al., J. Org. Chem. 1983, 48, 5280-5284.) (6.9 g, 28.5
mmol) in acetonitrile (40 mL) in eight equal portions over 16 hr. The reaction
mixture was filtered through diatomaceous earth (CELITE, Celite Corporation,

10 Lompoc, CA), then absorbed onto activated magnesium silicate (60-100 mesh)
(FLORISIL, U.S. Silica Company) and purified by column chromatography
(FLORISIL, ethyl acetate: acetonitrile 9:1) to afford the title compéund (1.15 g, 39
%, based on 60 % conversion) as a white foam: 'H NMR (CD,CN) & 0.78-1.0 (m,
2H), 1.19 (s, 9H), 1.15-1.35 (m, 4H), 1.4-1.7 (m, 4H), 2.2 (s, 6H), 2.25 (dd,J = 11.2, .

15 4.5 Hz, 1H), 2.94 (dd, J = 11.2, 4.5 Hz, 1H), 3.22 (t, J = 11.2 Hz, 1H), 5.7 (s, 2H),
6.95 (d, J = 8.7 Hz, 1H), 7.13 (d, J = 8.7 Hz, 1H); "C-NMR (CD,CN) & 22.22,.
22.44, 26.91, 27.10 (t), 32.83, 38.78 (t), 39.55 (s), 45.71 (q), 52.58, 61.74, 74.45 (d),
86.78 (t), 116.54, 131.48 (d), 136.68, 156.44, 178.05 (s); [o]*, -5.95" (c 1.00,
MeOH); MS (ESI) m/z 378 (M+H)+.

20 The CELITE cake was taken up in brine and extracted with ethyl acetate. Evaporation
of the solvent affords 1.2 g (40%) recovered ODV.



1 6 MAR 2004 WO 01I38293 PCTI USOOQ 31895 -20 (iv) converting a conpound
havi ng formul a (1) wherein Rl and R2 are as defined under forrmula (I) into
a pharmaceutically acceptable salt or salt hydrate thereof by addition of
an acid. .A AS{9.A9. A9[F. A". ANl . A [.Aa. A A{l2 . A%A A9_'1AB NﬁRdeAXYUY A
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CLAIMS:
1. A compound of the Formula (I):
[
N .
H30/
o) A,
J I LT -
Ry (o] o)
@
wherein

the configuration at the steriogenic center (*) may be R, S, or RS (the

racemate);
R, is selected from C, - Cg alkyl, C, - Cg alkoxy, C; ~ C, cycloalkyl, or the

moiety:
Ra

(@)
R, is selected from H, or C,~ C alkyl; or,

o] R

A

R, and R, may be concatenated such that Ry , form a moiety

having formula (b):

Ry

<>’\

SN (b);
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R3 is selected from H or Cl - C6 alkyl; and
R, and R are independently selected from H, C, ~ C alkyl, C; ~ C
cycloalkyl, C; - C, alkoxy, C; — C thioalkoxy, -CN, -OH, -CF5, -OCF;, halogen, -

NH,, -NO,, or mono or dialkylamino wherein each alkyl group has 1 to 6 carbon

atoms, or a pharmaceutically acceptable salt or hydrate thereof.

2. A compound of Claim 1 wherein R, is C,; ~ C alkyl or C; — C alkoxy.
3. A compound of Claim | or Claim 2 wherein R, is C, ~Cg alkyl.

4, A compound of Claim 1 wherein R, and R, are concatenated such that

0 Rz

A

, form a moiety having formula (b):
o}

=/ ()

and R, and R, are hydrogen.

5. A compound of Claim 1 which is {4-[2-(Dimethylamino)-1-(1-hydroxy
cyclohexyl)ethyl]phenoxy} methyl pivalate, or a pharmaceutically acceptable

salt or hydrate thereof.
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10% K& () -
salt or hydrate thereof.

5 7. A compound of Claim 1 which is 3-{4-[2-(dimethylamino)-1-(I-hydroxy-
cyclohexyl)ethyllphenoxy}-2-benzofuran-I(3H)-one, or a pharmaceutically
acceptable salt or hydrate thereof.

8. A pharmaceutical composition comprising a compound of Formula | as
10  claimed in anyone of claims 1 to 7, or a pharmaceutically acceptable salt or
hydrate thereof; and a pharmaceutically acceptable carrier or excipient.

9. Use of a compound for making a medicament for treating disorders of the
central nervous system in a mammal, wherein the compound used is a

15 compound of Formula | as claimed in any one of claims 1to 7, or a
pharmaceutically acceptable salt or hydrate thereof.

10.  The use of Claim 9 wherein the central nervous system disorder is
selected from one or more of the following:

20 depression; generalized anxiety disorder; panic disorder; post traumatic stress
disorder; attention deficit disorder, with and without hyperactivity; anxiety;
schizophrenia; cocaine addiction; alcohol addiction; premenstrual dysphoric
disorder and autism.

25 11. The use of Claim 9 wherein the central nervous system disorder is
anorexia nervosa, bulimia nervosa, vasomotor flushing, and chronic fatigue

syndrome.

12.  The use of Claim 9 wherein the central nervous system disorder is
30 urinary incontinence.

13.  The use of Claim 9 wherein the central nervous system disorder is pain.
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(i) reactlng R-, S-, or (R/S)- 4-[2- (dlmethylammo -1-(1-hydroxycyclohexyl)-
15  ethyl]- phenol of formula:

20
an
with a compound having the formula (V)
25 R; -CO -CHR; -X (V)

where R4 and R; are as defined above subject to the proviso that an —OH or —
NH. substituent on the concatenated Ry and Rz group may be protected by a

protecting group that is subsequently removed and X is a leaving group; or
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av)

wherein the configuration at the stereogenic center (*) may be R, S, or RS (the

racemate) and R, and R are independently selected from H, C 1~ Ce alkyl, C, - Cg
alkoxy, C, - Cg thioalkoxy, -CN, -OH, -CF;, -OCF;, halogen, -NH,, -NO,, or

—N(CH3)2 subject to the proviso that at least one of is R4 and R5 is -NOZ, or a
pharmaceutically acceptable salt or salt hydrate of such a compound, to give.a

compound having formula (IV) wherein R, and R, are as defined above, with the

proviso that at least one of is R, and R, is -NH,, or a pharmaceutically. acceptable

salt or salt hydrate of such a compound;

or
(iii)  separating a compound having formula (I) wherein R, and R, are as defined

under formula (I) in the form of an enantiomeric mixture so as to isolate a particular
enantiomeric form;

or
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