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THE SE PTOR This application clains the benefit of U S %
Provi si o “ on Nos. 60/ 069,722 filed Decenber 16, 1997, 60/ 069, 791
filed De 7 and 60/ 089,589 filed June 17, 1998. Th r tr

i nvention bel‘????ﬁ’s to the fields of pharhacol ogy and nedi ci nal éﬁeﬁﬁy@nz

and provi des new pharmaceuticals which are useful in the preparation of a

medi canent for e t i SE L r fected by
di sorders of ﬁ&%%ﬁ@ﬁrﬁﬁgggﬁq@ﬁﬁéﬁ?gm;@é% ﬁ@&agﬁg%ﬁé%cﬁl arly
those relating to the 1 A receptor RgBppPf§RULI cal researchers have
di scovered in recent years that the neurons of the brain which contain
nonoam nes are of extrenme inportance in a great nany physi ol ogi cal
processes which very strongly affect many psychol ogi cal and
personality-affecting processes as well. In particular, serotonin
(5- hydroxytrprMn@pBHﬂ?tiﬁas olaims odihe tbebefif lefy thSa \@rqvirsmlgel
nunber of h al ~a y

AFEJ[équ s whic |§ déé:t?%tfﬁ?a b%égr%@fé} 16 Wg@? @29 @Zr ain are

functions uence unction of serdtonin in t

accor di ngfl£e¢D@¢%mb¢hﬂ6rﬂaﬁc?eaadoB@tQBQ,(ﬁﬁ%Qé@dﬂbm% 1Urpee8i ngly | arger
nunber of different therapies. The early generations of serotonin-affecting
drugs tended to have a variety of different physiological functions,

consi dered frohstaresientngvtenticni kelonps Her tpe Uieldspafnpbasmadaagy\br e

recently, ?htd Pr?éd@?ﬁgﬂ%h@ﬁ%tp' Cand f)tngYdéQgwél\%énﬁhig?g'fés’%egﬁagﬁ @\‘}hnch

i ndi vidual receptors in vit T ex Vivo eén realized
t hat therap%uﬁ%ﬂdgléhﬂsevptepar%ﬁ%l@f seoredicament fori e dreatshest of

advant agegiss 4 9o & NS RAH e Aggﬂggpngg,y alffdfet Unct%l \fis8 dé?ée%ffcﬁh'éow ' S

to di scover not onl%/f agents whic fect onl y ons oOf Serotonin,
agent s whserotgrinca mtqdangumglqglt:ah@ysiﬁms fardicoary tshoaesneﬂgtleg
identifiapl e Lefe pé% %r ~W~~~~ 2 14 J U N 20D2 The present invention
provi des corrpoun S Pc have highly selective activity as antagoni sts of
t he serotoni n PRareaegesticalhesgarsharsi hayet dmccpvew@le@ recent e@aﬂs new

aryl pi pegazg ‘Eﬁﬁcﬂréiﬂ’é’?fés of Th8ORSa \Hﬁi&g é@ﬁ BH%ﬁ‘ﬁ '5&%

purposes, and pharmaceuti cal conpositions where éw compounds rray
conveni enexj;remm inpeetance Thea igrgai manuiy sielRgicet prosesises M’ﬁb’und of

For mul a 'vén} 8}1(,9a¥ biREtXmdRy ! aﬂ&?&h%‘l@gﬂal P BBV At béff@).’:ﬁr'\gg aryl|

or heteroar substi t ut ed h one"to t ree substltu nts se

fromthe grwpswmaqua@ ofn mattisgéar, seratosinSkhydrorytrgptamines\b-

(C -CB) aHey thh w%%q% ﬁak ybe (QFQS/) t8l kavn\yéry(@rﬁgﬁ)n@hm'éh%fo
(C3-C8) cycloal kyI oa ken (C-Ce
al kyl , q?f‘?}a?sﬁﬁﬁox\p/h'?b %ﬁ?chl IQFPthhl 9“Yﬁ2°'i°§'ﬁﬁbn3ﬂnd ne&ﬁ)t logrical

(C3-C 2) fSEHShEY! DHRSS IWHISH iWrlUEREe e I mac%bsfdftaé%ﬁ;rﬁﬁl ﬁcttﬁ@from

the gr oup consi sting of hydrogen, (C -CB) al kyl, (C~-CB) al koxy, (C~-Cs
al kyl t hi oPrRig; 8rg) a&Pﬁ’éﬁmg'y(@Q%@atdmmﬂan?%ﬁ'&)arﬁ mWaPﬁed( - &)
cycl oal kygur;sﬁgn@ IBYSLPHPmAr of diffd@ntiharapiebect ed from the group

consi sting of ogen, (C~-Cg) alky (C~-Ce) al koxy C~- Co6 | t hi o,

(C2-C8) al kenyll e(e@rbe)g%mﬁﬁgwrm(@ﬂsapan waféﬁ%t'ng ‘Z%Hf"%‘i

(C3-Ce) CMQK/%abkeaylbtWof‘élhﬁeréﬁi physibYical fhHeEor, c&h@rdered from
both the mechanistic and therapeutic points of view. More recently,
it has become possible to study the function of drugs at individual
receptors in vitro or ex vivo, and it has also been realized that
therapeutic agents with a single mechanism of action are often
advantageous to the patient. Accordingly, the objective of research
now is to discover not only agents which affect only functions of
serotonin, but agents which affect only a single function of

serotonin, at a single identifiable receptor.
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or a pharmaceutically acceptable salt, racemate, optical isoner or solvate
thereof, in preparation of a nedi canent useful in antagonizing, the 5HT-1A
receptor, and therapeutic nethods which are related to theirqgff We
5HT- 1A receptor and useful in 1~ N 2002 al |l evi ati ng t"@ M?
caused by wi thdrawal or partial wthdr | fromthe use of tobacco or of

ni cotine. Further, the present invention relates to a corrpound of Fornmula 1
in the prepar afhgn PLednf R SAIBR! pHokids EBMbBERHL U, naLe iRy

depr essi on, hypert nsi on nitive disorders, psychosis, eep I'sorders,
gastric neelddtive aictivityeas arﬂagmhswssfdhets@mtom:alh tecaep’eqr menory | oss,
eating disord b, i

di sease, pani g-f@ altg)ped%é)ﬁg‘nrhyen?ﬁérjﬁl ne. ﬁg élrssgesrén Qﬁﬁ@%\\r&fa glngwo%lia egeuse of
a conpouncoofpdwnds) ambthodsomf)lmmng)mham tfolrhphaemmmhgah@mmaes

acti o ofehdRRBrAIFREGonl Sethe RalEh WRREHI K crfoliPl s RhadPoelt,

i nvent i oncpneeniestly ahoimidterddf ornul a 1 a; o-cH3 formul a Ia or the

Encl osed wi ¢ ni BHEHEVERRh G iRR e o EPRRIME tirafhliad, cfore”

useful for the methods described herein for Forrmula I. For exanpl e, the
present invention provides use of a conpound_ef FQsnula 1 in preparation of

a nmedi canent useful in antagoniziRg, the 5 r‘eceptor, and therapeutic
met hods which are related to_their\effect oithe SHT-1A receptor. The
present invention provi de&¥use\of Lonpount Qf the formula la in the

preparation of a medi canent useful in alle Lieptl ng the synptons caused by
wi t hdrawal or partial withdrawal fromthe us® of toBacco or of nicotine.
Furt her, ‘f"g‘% g@il cament al so useful in treating anxiety, depression,
hypertens gnitive di sorders, 14 J U N 2002 psychosi s, sleep
di sorders, gasAriis aundridyodibiayldic argeesniletéyotuykradical substitutedn,

| b
Dbeasa vty SRLRE SIS B SuAlh @ Sald ot PN W ofBHR opnsisting of. (1
present imydrogen, pf@HCYs alisy, ofC aCx)npdkoxly of(G-esn| alkydthio, c6BBIGEX i on

with the r nhibitor in the preparation of a nedi canment
SRS (Cel e b

useful in pot tion of the serotonin reuptake inhibitor. The
i nventi or(Gqu)eﬂlkwﬂmhﬂe(Qat-ﬁe) @yecloa"@lcé@p@ﬂdcwlqai enyil g kalo; or

formula la in i i educi ng
patients' use of ?o[}accoqaé Eot? ?ﬂa ent| on a(IQ:so e cdgﬁpgglsdes novel
processes for esmﬂhwblrsamthWeorc@p&wﬂ§Xﬁloﬁﬂfﬂul al and forrmula ia,

the synt @&bét.ﬂhe@wk%eah@ 'a%dt\%e§u irtGQHts a@élé&téﬁ‘%‘oﬁmﬁ@@%% novel

i nt er nedi at es per se scription of Preferred Enbodi ments In the present
docurent Ctam$lsc!mg:r|0gﬁt invdragenontemGeak i syl akburfes) aHLP¥Y. a(@ftcﬁe) li ke

‘é"‘r L' | 29 d%l?&é&@ﬁ%e (b”z-ée) %hkeH@'l t ?‘é%?ﬁu@ﬁw WS LcshahRdinald, temmsiat ures
cycloalkyl, (Cs-Ca) cycloalkenyl or halo;
R® is selected from the group consisting of hydrogen,
(C41-Ce) alkyl, (C4-Csg) alkoxy, (C4-Cs) alkylthio,
(C2-Cg) alkenyl, (C2-Cg) alkynyl, (C4-Cs) alkylhalo,
(C3-Cs) cycloalkyl, (Cs-Ce) cycloalkenyl or halo;
Xis -C (=0)-, -CHOH- or ~-CH2-;
or a pharmaceutically acceptable salt, racemate, optical

isomer or solvate thereof, in preparation of a medicament useful in
antagonizing, the 5HT-1. receptor, and therapeutic methods which
are related to their effect on the 5HT-15 receptor and useful in



The Conpounds It is believed that the general description of the conpounds
above is sufficient to explain their nature to the ' skilled reader;
attention to the Exanples which follow is al so encouraged. iqge gﬂ@b&hﬁ?al
description will be provided to assure:ghat no m sunder st an gJ

the general description, the general chemcal terns are all used in their
normal and customary neanrngs For exanple, the small al kyl and al koxy

groups, I Cg% ) ; ﬁﬁﬂ%] LNg on
t he size o?g}l%ﬁ"{gigg éy%@ttﬁwg e y%g %ggwd%@o%g%oﬁpeﬁwmly ) sv%lt]tyl,
pentyl, 3fmmhlyebur$§quﬂ¢¢)q¢qommfpnmhw hexyl groups, and the
corresponding al koxy groups, as may be allowed by the individually named

groups. Wiere a nunber of possible substituent groups are permtted on a
group, such asFunthemetine tdresertl ipventicdxielatefalto garogpmrpeumictteﬂ on

\?mnl '(?\II:’I ?; e en.ng\r,rv: Ll’i P?hagzg?{%rr Caé1¥ b?eas?@%gj g?rﬁlq% H%E?Hpsﬁcht L{%‘Ierm

"al kenyl "treatorsst héramxretsepdemasslm bypetrtensian, bcagmhfe‘demhslorrdeas, group

havi f : I
such as RRIFTOSy) SR - ARBFacke TBARNE Ay RSl DI RGaPE! <
4- pent ~engysfunhdtéomenybraids heaeméa, mamany|losBheeating asliserdess ainshes

dt t d h t
o e Bl £ 8Rhna80 A a0ehedpSuative cHifrl fk e AN, paf oS
di - and tdisordes. aﬁ'diemignamé( Cl- C6) al kylthr o" defines a straight or

b hed al kyl
rreﬁgfngeraof yt hgn%pl H;-?%/éﬂg a su ﬁlr)bartggfr'r(? q‘l‘éc)%r o?C?C%? égvbﬁeo gr oups
i ncl ude rferhyliken! c@mpinaﬂuon witbpiie aeoptcmrm nmwtap@mlbﬁm inHérey| t hi o

havi ng.orfd SRR e, Bl IRl ¥ Sofrdaingtind (30 87 one

at t ached seratosinremptakevisinibitios. car bon atom; These terns |ncI ude

chl or onet hyl f (e gﬂe;n APy!

2br onmopr opyl , @ﬁﬂ%?%%@%ﬁﬁc%ﬁ& H@g ﬁﬁ%g%bgﬁhtythg{ Iorégfbro qgj
trichIorombﬁhymuknlahloroethyl 1, 4di chl orBRyt yl, 3- bronopentyl,

1, 3-di chl orobut yl, 1,1dich|oropropy|) ang i ke. More preferred
(C1-Co6) al kyl hal o groups are rgf | or onet fy trichl oroethyl) and
trifluoronethyl. The nost pr ®d (Cl- Cﬁ)alkélhalo is trifluoronethyl.
The term " (C3-Cg)cycl oal i gh as cyotrmpleoiay! ,

cycl obutyl, cycl opentyl | - and cycl ooctyl. The term
"(C3-Cg) cycl oal kyl " i ncl (CXCgf cyclOF The term
"(~C3-Cg)cycl oal kenyl " represents an of efi ni unsaturated ring having 3
to 8 carbon atons including groups such as c) gpr openyl, cycl obut enyl
cyclopentenyl cycl ohexenyl, cycl oheptenyl, cyclooctenyl, and the |ike. The

term’ (C%ﬁﬂ%é éﬁhlé%&ﬂtucdlﬂﬁb%@bté%@@rfé’ﬂ%é.%dﬁenyl The term"aryl"

represents phené or naphth The term "bicyclic’ represents ei ther an
unsaturated orT etqpm@auee&b%fqrmwﬁ 12 arenBarciessdi Within dher sserePtycl i c

carbon riypg J@ﬁ\ﬁb&ﬁ@b‘ Q:f“F‘errﬁElYabP ahlpches ﬂier@"fbréar@&uﬁfwﬂmé?h
affords a stable structure. The term. ncl udes, is not limted to,

napht hyl ,/M@tepeisodesaribed hrIgiRSamyPrmisa t- heFPl’ example; the, Pregent or

bi cycli ¢ jReeptEH ﬂroWdiegajse ofed Q:.ro‘rnb%dri’d“dﬁtérﬁﬁﬂb\/leﬁm preparatiepyst i c or
pol ycyclic, aromatic nuclei having 5 ~tq 14 ri n% atqns and containing, from

1 to 3 héd eMedicarmest| vseddl inoANtAINBING.cSh& R hglef rePePtRfenatkygen

or sulf Urthe'F&Eiéiﬁic hﬁéﬁﬁ@@é‘.%%rﬁ kel PEmtaiPtOhEN é'fﬂecft%ﬁrth'e sHToppenyl
pyrazolyl, im azoa_yi_th i ndol i zi nyl, .isoquinolyl, benzothieny

i soi ndol |"ﬁ°r%9 Orox ﬁreﬁerruorrwentsanbaﬁevgqes LY nﬁﬁWpOHE‘Q eidhg |

di benzof yopmlla 1R iANGRE PrREYAratibReHE et hhé&h%}ﬂent' ndatal yh . aIIevratl ng
|mdazo(12A) yridinyl, anthranrl%l puri -~ ~t

pyri di nylt] epﬁé'mpmsdpwse%ﬁ)f Widh Wwady?'éﬂﬂ'lal WUhﬁ’(SPWﬁJI fromethﬁer ns
“hal 0" orygbadf ﬂﬂoaeés s hitdtife 2BYRther Ah@ hiedR it ARd Lseral

chloro, brono or 1 odo.
in treating anxiety, depression, hypertension, cognitive disorders,




The term "aprotic solvent” refers to polar solvents of noderately high

dielectric constant which do not contain an acidic hydrogen. Exanples of
common aprotic solvents are dinethylsul foxi de (DVBO), di methyl formani de,
sul f ol ane, tetrahydrofuran, diethyl ether, nethyl-t-butyl er '
1, 2-di met hoxyet hane. The term "protic §o| vent" refers to aeTsh\ \#euﬂ 2002
contai ni ng hydrogen that is attached to oxygen, and hence is appreciably
aci dic. Commﬁ gr oti S| S"_| V%ﬁts i,hcl ude sgch sol éﬁnts % Wﬁter nmet hanol ,

et hanol , BE¥FBBERI , S'GRP 15UBGRAF S Tha3BE , ~MQAIHY o AFSIHE & to
reacti on desflinctims, i braini ctlnauheam Wiermorys logser eatind hdtsdmems aindnert

o2 >UCh S5 O35 RePho eSS, SSeBEh R BorbBEGh T st iy °

refers todsorﬁldz%li’@lrﬁlgmue. As used herein, the term "stereoi soner”
refers to a conpound made up of the sane atons bonded by the sanme bonds but
havi ng different three-dinensional structures which are not

i nter changeabl i aditionr ﬂ@edirmmiton&lerﬁtdmptruw&jaearasead)f adcompound

confi gur ﬁ% used herein..the IE enan i oner' ? E

st er eoi so %”WI' dapin) gepRnation it %nlﬁ |srﬁ58 ABIE rEHPLBES 'ﬁ’hﬁ%gofﬁmone
anot her. the psedalnatnennof bhenécrdamepmwéfulﬁnnpotemﬁaﬂqgl thad exdtidre dfhe
term "ena‘intl oner errat e", "racemc mxture" or "racemc

nodi fi cat hﬁsef‘émmt'i?"émiﬁr%m lequal parts of enantiomers. The term
"chiral center" refers to a carbon atomto which tour different groups are
attached. The rm'en ic enric ng" as used herein refers to the

i ncrease in thtﬁgnﬂ)’rﬁn %rb‘?{aﬁf?}ﬂ sagh%dfﬁb rﬁat%m %?ﬂe?étrﬁ\
conveni erforrmulhoti omffoewmlesla livg thbepeaﬁahhﬂaard:f:aemectuhmnénaqmmdm s the
concept of ~+ J.UN 2@02 enant |Q(}nie€r| C . EXgess, o ~~ee", which is

f ound usﬁ?ja?WPSIrP&Hcﬂﬂge%ﬂ ?F U tggnq%%og:: rycg Weer ei n El is the
amount of the fi rst enanti omer and EZ is the am)unt of the second

enanti omer. hté i n|tS rati o o;;t e eagnarll_tlomssrsslnfsrg

such as is prebB PP{ é‘r%{be © nFRERFPAZRG aﬁ‘°e‘ﬁ AP %AR 'Pr%nt

suf fi ci erdynthgsisdude thef icmhpcainds obf Sfordiuis hcanel edbrnidia da, wthé
respect t he f.ir ena t| i 5%,, Ho er. it the final ra Q_LS

00 0. ¢ rynalegibrSt oeyalinERnefafeR tnReRY S Bnel huithEsoehaRTIBbERelT oot o1
t han 90%mavel pftermezliliatesqeenbegreat er than 95%is nost preferred and an
ee of greater than 99%is nost especially preferred. Enantioneric
enrichment is readily determ ned by one of ordinary skill in the art using
standard techni ques and procedures, such as gas or high performance |iquid
chromat ography with a chiral colum. Choice of the appropriate chiral
colum, eluent and conditions necessary to effect separation of the

(

enantionmeric pair is wBldsaxiptiom afféréfeoneddgmbddionentd$s ordi nary skill in
the art. In addition, the enantioners of conpounds of forrmulas | or la can
be resolved by one of ordinary skill in the art using standard techniques
wel | known i n lInthepresemt idesunmente aledesichigdidns of chnegprationsal .

~~Enant i eq I S

oo U E BB ANl FREU] bBBiordebiah BaNEL SR nIdks

chiral cmtblmgeaﬁﬁ%l.edThé"d@mp@nawr@‘S apernidegress Gelsiusa 1a, as a
class are highly active, inportant and particularly useful in the treatnent
nmet hods of the present invention, but certain classes of the conmpounds are
preferred. The foll ow ng paragraphs describe such preferred classes. It

wi |l be understood that the preferred classes are applicable both to WO
991 31077 PCT/ US98r 26008 -9- 1 ~r JUN 2002 the treatnentnethods and to the
new conpounds of thepresent invention.The reader will understand that the
preferred cl asses' of conpoundsmay be conbined to form additional, broader
or5narrower classes of preferred conpounds.a)Ar~ is phenyl or pyridyl;b)Are
is naphthyl;c)Ar~ is pyrazinyl, pyrimdinyl, pyrrolyl,furyl, thienyl,

i ndolyl, purinyl, imdazolyl, 10pyrazolyl, indolizinyl,

benzof uranyl , i soqui nol yl, quinolyl, benzothienyl orisoindolizinyl;d)Ar" is
optionally substituted w th(Cl-C6)al kyl, (Cl-C6)alkoxy,

hal o, 15( C2- Cg) al kenyl or (C2-C6)al kynyl ;e)Are is optionally substituted

wi th(Cl-C4)al kyl, (Cl-C4)al koxy or halo;f)RL is hydrogen;g)Rl is

(A -06)al kyl or (Cl-0C6)al koxy;20h)R1L is (O -C2)al kyl or (Cl-C2)al koxy;i)R2
is phenyl;j)R2 is (Cg-Cg)cycloal kyl;k)R2 is (C3-C5)cycloalkyl;'~)1)R2 is
cycl ohexyl ;25m R3 is (Cl-C6)al kyl, (O -C6)al koxy or halo;n)R3 is

(Cl-C~)al kyl, (Cl-C4)al koxy or halo;o0)X is -C=O,p)X is -CHOH, andq)X is
-CH2.30r)fornula las)the enantioner of fornmula Ia wherein the[ocl D20 in
met hanol is (+) : Slnce the conpounds of thls |nvent|on are. ba5|c |n 35

o o, o - Y



. WD'991 31077 PGTI US98I 26008 , -io- 1 ~t JUN 2002 acceptable acid addition
salts. Included within the scope of the invention are the nono- and
di-salts. Acids commonly enployed to formsuch salts are inorganic acids
such as hydrochloric acid, hydrobrom c acid, hydroiodic acid, 5 sulfuric
acid, phosphoric acid, and the like, and®rganic - acids, sagh

p-tol uenesul foni ¢ acid, methanesul fonic acid, oxalic acid, qu jﬁN 2002

p- br onophenyl sul foni ¢ acid, carbonic acid, succinic acid, citric acid,
benzoi c aciﬁIE accetl c agl d and the Iike. Exanpl es of such pharnmaceutically
accept abl e are the sulfate, pyrosulfate, bisulfate, sulfite,
bi sul fite, phospitatisg hmlmélyeldoghaphbhphQEBerdithldsogépphoapbit &he

met aphosph t d a

pr opi onat e%’lognéocan %%r% %HE@%%?S 8”\r=§tﬁla?9 Elﬂgggu?ﬁ?:g{)% tgaﬁrh(?ate
hept anoateS@EllmdomQﬁfé@%g @S(‘éeatiéonnﬁpohh?eExngéFlﬁawblcbu5@13-&10@ is

aebacate, R[UERY droUBagad e, §Hﬁ1¥n8déléi€h8§t BesbBeXyievh @dhoakr benzoate,
chl orobenzoat e,, net hyl benzoat e, di nitrobenzqgate, hydroxybenzoat e,

met hoxyben PRV, %t%@a%ur%ut%ﬁape macypeﬁegar‘-ﬁaﬁaps osﬁ@m acetate, 20
phenyl pr opi onat en phe@yd;@méyaat @eseripetien,! anéagenerany@hwl@uuyrt@tms

| |1 |
Dot hai endZE it orad ihabiehy BREhSY RrdhaPEt SRy oerRings -« nEOF: ke,
Preferred SH@MRIGUtERa $1§)a tcapkybl énéaﬁll§°§i’egﬂfﬁépﬁmn§#§ar 8énl{&ni-de, 25

di hydrochl wg)@kmmd(@gr@g) dEkoﬁyh?Q‘bQ BOHh@eudEQr depending on the
| /succinate(1: 1), fornula Ta/succinate Formul a 1/succinate 2:1,
formul a | afsrsidfattde: grogpsspmathyld- ekhydat Bropylar isepropylmmbeat e. |t

i s”under stwt W PEy D! dbéﬁﬁ%lSkBUneEBﬁLbﬂ)f?&at ﬁéx?fl. taﬁd?»%xfah%e@ase or
of the pha 6ut|call acc le salts ar mckgpe within the sco %of

the present? th?hSC’ESﬁﬁBGHg%an AESPRY FTPUPENc R
formul a Ia,alarcﬂvén)th}eatl:hde soneigidballexaamed, grbapeQonpuhede Baramer of

e at t ol Hls et FueiE bEhhnd s LA oERRT R, AR B oXRutt, Sk oG
Wi t hout an ashdihmtonm m ebyerealkylf oaikoxyy oantai bl gaupise peowsitized
asymvet ric on \Wp 9 3% P@é~§§§i2ﬁ90§ndle}st%d3 U?' %] @2 Yoaladh TR 13ke

i ntended. Thi_s i nven any par I sonmer but
i ncl udes a@lﬁbs%}tkﬁ%l‘FWéI%QFdUBPchséﬁeﬁéeéﬁéfopéé’é%éﬁ’e§n stiex iicadd¥nedi at es
and final PexBiHle by bﬁteﬁ@éat,ed 5 and purified by conventional

t echni ques, suchﬂ_‘ urificati o, Wi_t h ChEio tog_ra phy using silica gel or

recrystal | i zati ol of® Wstﬁiﬁﬁﬁg sBFat'8s %rlﬁgz?(’#@y &hpreci at ed

by the ski lUunsatutatsed bhanched sraﬂ.u.nagmgu:@vunpahsvmmgclatarleam:t obe

described Hfupid 'I?én&om@&ﬁhﬁhﬁé B‘Eabkﬁ%ﬁbﬁr% %a'in%iuh%a@adﬁ]o%r 1gpared by
rc e al's

known technl gues from conme aval starting materi All ot her
react ants 138 pripste ahdYdongobHESNYA /t Be DUutehyidt, i2nRenbestylar & -

comer ci al lpersvahydBbl £- éﬁtg ?1cogpggmyqf Bh@ e, i mrg,&,ggnergl ly
prepared a%?%g%w' ég &efl as 1en g and trienes of straight and
branched chains.

The term "alkynyl" denotes such radicals as ethynyl,
propynyl, butynyl, pentynyl, hexynyl as well as di- and
tri-ynes.

The term " (Ci-Cg)alkylthio" defines a straight or
branched alkyl chain having one to six carbon atoms
attached to the remainder of the molecule by a sulfur
atom. Typical (C1-Cg)alkylthio groups include methylthio,
ethylthio, propylthio, butylthio, pentylthio, hexylthio
and the like.

The term " (Cji-Cg)alkylhalo" refers to alkyl

substituents having one or more independently selected



i WD 99/ 31077 PCTI US98126008 -12- ~ ~ ~uN zooz Schene | 5 10 R3 O, \R2Z RL
(1) (2) BO21-R'R+p~, -N~/"~~~0 HA' -NNA"' vh B A ~-N-1
RR2 ("7 ) Starting material (1) is treated with a base, preferably

pot assiumtert-butoxide, followed by al kylation with

ﬁ- brononet hyl - 1, 3- di oxol ane. O her appr-ofp+iate bases incl qu @mﬂml _
ydri de, sodi um hydroxi de, potassium hydroxi de, potassium'car tce/Vécesi um
carbonate and the like. The reaction is preferably conducted in a solvent
e ers. P e HE QLR B BFRFEE! Ui oy kTebA d Wi i
These terms include chloromethyl, bromoethyl,
trifluoroethyl, trifluoromethyl, 3-bromopropyl, 2-
bromopropyl, 3-chlorobutyl, 2,3-dichlorobutyl, 3-chloro-2-
bromo-butyl, trichloromethyl, dichloroethyl, 1,4-
dichlorobutyl, 3-bromopentyl, 1,3-dichlorobutyl, 1,1-
dichloropropyl, and the like. More preferred
(C1-Cg)alkylhalo groups are trichloromethyl,
trichloroethyl, and trifluoromethyl. The most preferred
(C1-Cg)alkylhalo is trifluoromethyl.
The term " (Ca-Cg)cycloalkyl" includes groups such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl. The term "(C3-Cg)cycloalkyl"
includes (C3-Cg)cycloalkyl.
The term " (C3-Cg)cycloalkenyl" represents an

olefinically unsaturated ring having 3 to 8 carbon atoms
including groups such as cyclopropenyl, cyclobutenyl,

cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl,
and the like. The term " (C3-Cg)cycloalkenyl" includes

(C3-Ce) cycloalkenyl.

The term "aryl'" represents phenyl or naphthyl.

The term "bicyclic" represents either an unsaturated or
saturated stable 7- to 1l2-membered bridged or fused bicyclic
carbon ring. The bicyclic ring may be attached at any
carbon atom which affords a stable structure. The term
includes, but is not limited to, naphthyl, dicyclohexyl,
dicyclohexenyl, and the like.

The term, "mono or bicyclic heteroaryl radical", refers
to radicals derived from monocyclic or polycyclic, aromatic
nuclei having 5 to 14 ring atoms and containing from 1 to 3
hetero atoms selected from the group consisting of nitrogen,
oxygen or sulfur. Typical heterocyclic radicals are
pyrrolyl, furanyl, thiophenyl, pyrazolyl, imidazolyl,
indolizinyl, isogquinolyl, benzothienyl, isoindolizinyl,
oxazolyl, indolyl, carbazolyl, norharmanyl, azaindolyl,
dibenzofuranyl, thianaphthenyl, dibenzothiophenyl,
indazolyl, imidazo(1.2-A)pyridinyl, anthranilyl, purinyl,



g
(3) (4) WO 991 31077 PCT/ US981 26008 , -13- ~ ~ ~uN 2002 substantially
conplete in 1 to 24 hours to prepare internediate (2). Treatnent of (2)
with an acid, such as ' hydrochloric acid or p-toluene-sulfonic acid in a
suitable 5 organic solvent, achieves aldehyde (3). Generally, the reaction
I's conducted in a protic solvent, such-@-m xture of aqu S '
acetone, at tenperatures of from about 5 to 75C, prefer:ﬁﬁyhajhgzgﬁént
t enper at ur e. Aldehyde (3) is coupled with the desired aryl 10 piperidine
(4) by redug mn e ac n_k referably
conduct ed ¥; &' %' éﬁéﬁi?éfuf% ﬁﬁia §§%1Pé§§P?? é3?35%§y§ﬂch as

dichloroegmmnahmnykﬂhylene chloride in the presence of sodium

112681 017br oyl g 0ok LB e BooBhe gt o
Reduct|onﬁﬂrmgﬁa|Q9r%ﬁ@ﬁiyt%c%b@©¥®sh@blggpmg Homedati Qngent such as

sodi um bor ohydri{e Qdym P¥ f%@?éYSoﬁbéﬁEbUEEEékH”EBUngXQrb@@vbﬁt@r%ﬁare
t he hydroxy conpound 20 ( he reaction Is preferably conducted in an

organi ¢ s&OAGHALEIh BiSheiisl @R LRI 6PREEARE WEHﬁErQPuP€§ SPnFP&HIéBout
-20C to OGcilild hefdregie! i omxaﬁpléé be aohimeveaprodiet solyvermy heeachi eved

CFi 11 nor aamaon fl e iadnoREs) iRy AcrheR Y cPEFeaRBs ront wi th

an acid, $@drahydqmﬁum¢mord1ethyldebhernimbuhybacebutyécedherm @ aprotic

sol vent suc HLan, at anbient tenperature to formthe double
bond, folﬁa&%?aﬁégﬁﬂg%genatlon\Mtf] for 30 exanpl e, hydrogen and

pal | adi um on céffftﬁ)melsﬂa'h?l-’%@lﬁa?@lvant('l)fef-@rél thep OdwWEREi ally avail able

or can be JyfRar 9% éﬂgtﬁﬁ £§e§tb§lateaban€ov€k9§@h Saar ?1'&91‘3:@0'15
Lett., ~, 3815, and ( descri bed Schene
appreczably c1d1c Common protic solvents 1nc1ude such
solvents as water, methanol, ethanol, 2-propanol, and 1-
butanol.

The term "inert atmosphere" refers to reaction
conditions in which the mixture is covered with a layer of
inert gas such as nitrogen or argon.

As used herein, the term "Me" refers to a -CH3 group,
the term "Et" refers to a -CH,CH3; group and the term "Pr"
refers to a -CHaCH,;CH3 group.

As used herein, the term "stereoisomer" refers to a
compound made up of the same atoms bonded by the same bonds
but having different three-dimensional structures which are
not interchangeable. The three-dimensional structures are
called configurations. As used herein, the term
"enantiomer" refers to two stereoisomers whose molecules are
nonsuperimposable mirror images of one another. As used
herein, the term "optical isomer" is equivalent to the term
"enantiomer". The terms "racemate", "racemic mixture" or
"racemic modification" refer to a mixture of equal parts of
enantiomers. The term "chiral center" refers to a carbon
atom to which four different groups are attached.

The term "enantiomeric enrichment" as used herein
refers to the increase in the amount of one enantiomer as
compared to the other. A convenient method of expressing
the enantiomeric enrichment achieved is the concept of



s ; WO 99131077 PCT/ US98/ 26008 -14- 1 ~r JUN 2002 Scherme Il 0 R3 M
CH30~-N~R2 + ~ --~ (1) WRI CH3 (8) (9) Mis a netallic salt, such as lithium
or magnesium halide. 5 The reaction is preferably conducted under an inert
at nosphere preferably nitrogen, in an aprotic solvent, such as
tetrahydrofuran, at anbient tenperatures, Mre specifically, the conpounds
of formula la can be prepared follomﬁng'Qhe procedure des rﬁbd&an?@@?enE
[11. 10 All substituents, unless otherw se indicated, are previously
defined. The reagents end starting materials are readily available to one
of ordi nargnakildménithexaets, ovO'8er31eRIcRCIEUSRINGGAGA k! thd) N 2002

Schene |11 ~ t ~C02CH3 - (10) OCH3 CH3 U O Step C fornul a
la 5 10 15‘3‘2‘%‘”@‘9 &bl Folrt

wherein E' is the amount of the first enantiomer and E? is
the amount of the second enantiomer. Thus, if the initial
ratio of the two enantiomers is 50:50, such as is present in
a racemic mixture, and an enantiomeric enrichment sufficient
to produce a final ratio of 50:30 is achieved, the ee with
respect to the first enantiomer is 25%. However, if the
final ratio is 90:10, the ee with respect to the first
enantiomer is 80%. An ee of greater than 90% is preferred,
an ee of greater than 95% is most preferred and an ee of
greater than 99% is most especially preferred. Enantiomeric
enrichment is readily determined by one of ordinary skill in
the art using standard techniques and procedures, such as
gas or high performance liquid chromatography with a chiral
column. Choice of the appropriate chiral column, eluent and
conditions necessary to effect separation of the
enantiomeric pair is well within the knowledge of one of
ordinary skill in the art. In addition, the enantiomers of
compounds of formulas I or Ia can be resolved by one of
ordinary skill in the art using standard techniques well
known in the art, such as those described by J. Jacques, et
al., "Enantiomers, Racemates, and Resolutions", John Wiley
and Sons, Inc., 1981. Examples of resolutions include
recrystallization techniques or chiral chromatography.

The compounds of Formula I and formula Ia, as a class
are highly active, important and particularly useful in the
treatment methods of the present invention, but certain
classes of the compounds are preferred. The following
paragraphs describe such preferred classes. It will be
understood that the preferred classes are applicable both to



-15° (11 ) Step Dr O CHa.H HCl (14) Step F (+) enanfioner of formula | a
(13) (+)-enantioner pharmacuetically acceptable salt of formula la In
Scheme |1 lywo%b8fp74 the ester of structure (10) is treated pcrais9s/26008
benzyl magnesi um chl oride or benzyl magnesi um brom de under standard
conditions well known in the art to prawde the ketone of FQrmﬁrmgzl)
For exanple, about 1.05 to about 1.1 equivalents of a suitabl 1 Né, ~such
as dinethylamne is dissolved in a suitable organic solvent, such as
tetrahydrofuran (cooled to abqut -5C) under an inert atnosphere. The

sol ution iN%af ﬁtWGnFo@ﬁFﬁQﬁﬁeﬁﬁgu%Q Lhe 1ey E&WPPHPQﬁt§&othhe ester
(10) are gfifegemtt bnebhtibag. Then approximately 1.0 to 1.05 equival ents of
benzyl magnesi u hlogride_is ow ¥ added .t o.the | utiqQn, j i i t he

t enper at ur e atm$§8ufei ?foggabtﬁnéegﬁgFPﬁgghaQ F%%A%gﬁ%%ﬁfpa;gﬁ%%%ﬁ%IZGOOB
-16- ? ~ JuN eagobrndl oayi hg thmbaddit tonfosmt adddddioniadn yrassigy e, t he
reacti@n i 1 d e r 1 to 2 hours, then cool ed
to Iesg tH%%f%%#éﬁdc?ﬁgﬁgggbgtEPFEékyégeﬁgwggg%P%ﬁ a suitable acid, such as
HC1. The quenched 5 Réact Ash s PReRY&xOraBY&ddWlth a suitable organic

sol vent, such as terpybut xlrmethybpRtRen ;(hereinafter referred to as MIBE)
the organic |ayers ar conbhned, drieq oyer anhydrqus _magnesi umsul fate)
filtered and concenthtedAFo proPYYBZR Y onePYTE Fdﬁﬁﬂanegﬁﬁ¥¥ﬂé9w be
purified by techniques welfur{d,keaideniyl,t iadelyl ,spuriaglf,| dasdidazolyl,
chro ography on silica gel _wth.a suitable eluent, such et hyl

acetg? / hexane to provideBYEQZSEVﬂfié&dﬁgﬁéfpgh! %qﬁﬁéﬁgﬁ%ﬁgkﬂ t he crude
%gsone (11) can be carri edsoqutinodydp Buinoel$dhelenzdthismp BT ket one (11)
i‘s/al kyl ated with 15 bro [ di ethyl acetal, and then

i odonet hane, under condi??%%g%agﬂﬁg%ﬂgaﬁ in the art to provide conpound of
structure (12). For EXanpR&' Rét6REiIPPR)LLYs sybssditid@d Wiklsuitabl e organic
sol vent, such as nethyl sulChoeLigdaliyd,t r(€at-€¢)wilkoxybodtaln,05 to about 1.1

equi valsents of a 20 suitahlg _basgyxs a5 agsd) j;but oxi de. The
reaction is stirred for ago te%g to ggﬁninuﬁgé Z%Q g% ue;l.o to about 1.05
equi val ent s of bronpeag¢et aRadehyige opitdbimall 1yt etdls tiitvrddk dviditopwi se to the

reaction. One of ordinary(QKLth)hu he qt&fwgqu1maxyﬂdﬁ/ﬁgmaﬁciate that 25
bronoacet al dehyde di net hyl _acet’al, bronoacet al dehyde et hyl ene acetal and
the |ike may be usedfin pRdcdsohydregesrir espondi ng di ethyl acetal. The

reaction mxture is ghen méaﬁﬁd(t@-&%Ouﬂk@QCc&oHGﬂxﬂg)dlkaxﬁh5 hours. The

reacti,qn mxture is then cqol.ed Wt i cal wat er., b out 2.2 30
equi vlaszents of a sui }’&bl e%bagg, (g}éﬁ:ﬁglﬁ‘&%% u(rglt_gzpba?tq%l e is added.
The reaction is allowd t@®2stiig pghehyagout 15 to 30 minutes with continued

cooling and then abOpt) 1. g2t qsag@ét_?)%ﬁqlga\iqgﬁqts of iodomethane is added
(

dropwi se to the reacfion moxt.ur eepi ng the _téenperature of
k) R4 is (C3-Cg)cycloalkyl;
) 1) R2 ig cyclohexyl;
25 m) R3 is (C1-Cglalkyl, (C;-Cg)alkoxy or halo;

n) R3 is (C1-C4)alkyl, (C;-C4)alkoxy or halo;
o) X is -C=0;
p) X is -CHOH; and
g) X is -CHj.
30 r) formula Ia
8) the enantiomer of formula Ia wherein the
[@]P2¢ in methanol is (+).

Since the compounds of this invention are basic in
35 nature, they accordingly react with any of a number of
inorganic and organic acids to form pharmaceutically



35 the m xture bel ow 41C,_ preferably bel ow 21C After addition is corrpl ete,
the reaction is warmed to room tenperature and stirréd for about 1 to 4
hours. The WO 99/ 31 077 PCT/ US981 2b008 14 J U N 2002 r SO

m xture is‘yﬂg?(g’p?rgztltloned bet ween water and a suitable orgam C so Goeofslt
such as MIHE. The | ayers are separated agﬁ) the organic phﬁsf m%ezd W|th
wat er, brine, dried over anhydrous magnesiumsulfate, fil ed
concentrated under vacuumto provide the conpound (12). In Schene IIl, step
C, conpound (12) is hydrolyzed under acidic conditions to provide al dehyde
(13) in a naeeeptabhikbogold addihdopr seddw.e doschudesdl witlthetbel schbee
Specitcal '¥r {RE 2HOEREonCARBONML bbb Sl SPOlAPAdn andBaBubbafbily
organi ¢ solvent, such as acetone and treated w a sui tab € aci suc
hydr ochl or | @RkoyedThe Efexmt BushneErltse dre sinorganioraabdat sachoas hours

at room tewaﬁéenfori'aeaegact h9R rBorontie: 'écid"erh)ﬁ‘dfé%&fé ¥4, a suitable
organic sol%/%ﬂ% such thyI acetate or Ci; ene chloride, "the

or gani c2ext ‘ér%tFeaEb BB&SPﬂéﬁ’ré‘da\ﬁaﬂw G %Ir%’elﬂeov@rldaﬁﬁ9éﬂéﬁs
nrfmgnﬁs:j um( satias e, svz‘mhéI aseg -aaaiu@m@amfroail&ﬂda&mb i xivlélm&mh é@lElblﬁibdQc:Ld
al dehyde punifie chni gues, we nown in
the art, %%a]a%cfgﬁgﬁ %ﬁé BR’} ﬁzﬁ%ag/"g’ecf @iE eGitanl e

el uent, suc$1uatsu;ihyacadet ao.ethexamd Albtegrztai e vsed::gd, (H.Cldt‘la| debgdand(13)

can be Usedtﬂérfﬂcéy | By :@eQ Ensﬁ%ﬂe%a;ﬁacﬁ@fcﬁlfglQ8P¥8Ea¥>%g s

reductively am nated, un | tions Known 1n
pi per a2Pne gakys ¢ hye oﬂrﬁethﬁestié#pé@nd pofrosrkfiate | ebimuhfa’aﬁneSUéﬁategous

to the pr0®Mﬁfﬂ€écr?ﬁégphat§(3hﬁ1%o|h nygaéol?a@@ély, for exanpl e,
| S

al dehyde (@l “3 di ssolved in a suitable orq:a vent, such as_mnethyl ene{ )
chl ori de. hydrogernhpgrhateadREFaRbOSPhALE » RIXGPROSRhBEE 30CBL BELERI ne
(14). AcetIlﬁrmidlenﬁyoﬁﬂaéQnabé)talﬁé agd%:,t&a@uéi Idb@hﬁé@tétleapeitlabe

pi per azi ne % Thenfabouh gugi ui val ents of sodi

triacet oxyboT ofyatFaet PEMR ﬁedlﬁﬁ KEak ctcfalﬁf"‘?%t%'t |1F?%Ba'é'?aF80m

t enper abur ep¥opiabate, 3oxalitkoumalohatereantdmimadtse t heubgnanehed by

addi tion ofg 'tﬁﬁlni e, S odi ro 04 ovi de
a pH of abouféoélfgat?(g) ngé ﬁéiq%%g%dh eactll'so‘?l ‘lﬂs%{%ée]h fei%g?g%t edEvvl th
a suitabl e +RFFc BERgeAEe. sGBAoxebrEZOAta e Methvibenzoabey

PCT/ US98 Z680 ¢ +Ebedod b, 2a9arox9wewd¥te Theewi&apbengsstact s are

coroined: WERDERALL BiBSeaftl e i Al THaNC AT Rl
| a. ThBQln@hﬁmplpraplbhanebeppeny&bu&ynaﬁéxﬂﬁﬁﬁmaﬁeMﬁl&cﬁakéomﬂ in the
slch a6 et roY EIEPoE AREROGIRREIACY, e O e e ER BRSt vt 1 ca
to the corrE%@B%E@ﬁglﬁﬁaﬁﬁﬁeeuﬁpb&mh}emﬁxﬂﬁauiﬁpmaues uagbhthaiendakd
condi tions ¥&l fokaeWN mAnkBEaRE! anBOneXaMile,; !Pfeferred
pharmaceutically acceptable salts are the monohydrochloride, )
25 dihydrochloride, monohydrobromide, dihydrobromide,
Formula I/succinate(l:1), formula Ia/succinate(1:1),
Formula I/succinate 2:1, formula Ia/succinate 2:1,
phosphate, d-tartrate, l-tartrate or maleate. It is
understood by one of ordinary skill that hydrates of the
30 free base or of the pharmaceutically acceptable salts are
included within the scope of the present invention.
Many of the compounds of Formula I, including formula
Ia, are optical isomers. For example, the compounds have an
asymmetric center (or chiral center) at the carbon atom to
35 which Rland X are attached. However, when a compound of
the present invention is named without an indication of
asymmetric form, any and all of the possible asymmetric



10 free base of fornula bk is dissolved in a suitablg organic solvent, such
as nethanol, treated with one equivalent of malefic or oxalis aci d for
exanpl e, o gavi val ents of hydrochloric acid for exanpl epc P‘P
concentrate unéer vacuum to provide the correspondi ng phar maceutl cally 15
acceptabl e salt. The residue can then urified by recrygpa from
a suitable organic solvent or organic sﬁf%/)ent m xt ure, sucﬁq* QJUT\P?DﬁQ

met hanol / di ethyl ether. In Schene IIl, step E, the (+) enantioner of
formula |l a can be separated fromthe ( ) enantioner using techniques 20 and
procedur es EQeme RGO Btended -ar (This dinventier H8seet bbimbyed toaagWes, et

al . Enanpa@&&b&lalia(i@mte&s bund Al | X215 "podoipL &V § aM199dugans, | nc.

1981. For %ﬁg\? E&nral chrorrat ography with a suitable organic solvent,
such as et FEcBUShTASSME 4% Chi ral pak AD packing, 20 mcron 25 can

al so be ‘utili ze@heo isftfeswteddeyrarsatanzh ﬁnfnahqmmmtarmay beniSohemed ||,
step Fis N8t bue2lORer Ryl & dndPRNEL! el bh

phar maceut i cal 'y accepta Ie salt, nohydroch%or‘l de,
di hydr ochl BEFd& 1 casiemy My cﬂhrwamympwrwwn gkl itargalaor

| a/ succi nai:éé:i&y%l:alﬁ.@fz@%'a.%n' afﬁt&w@ﬁﬁ@ w@&e@@e d-tartrate,

l-tartrate or eat manner anal OQSUS to the EI’ ocedure

descri bed at théteﬁ’&(i&f b?té?i?alglé-%\?é’r’%@é‘?%@ ¥| Yhe cekpdlnds of structure
(5) can beaBﬁiBaﬁp&md ftold @waig e ninethy ¢ dﬁﬁ@ﬁl@@é hatSchems V. All

oL g nhRpelabRns g naE |l ek: 2y LY by (O B 31077
rret er| aI s yeadidydprepared iyl é;nawmrteecﬂinnqtdesnafzyom kebihmepctibglgrt. Schene
~1 5 O BvalhdbRe( behreithy MaReMiGhY. (31F ofher Ok SLERsFuked ~ — -/
to prepare the compounds in the instant invention are
commercially available.

15 The compounds of the invention are generally prepared
according to the following schemes.

)



(4) off R R R (17) Steg B Step D\ R3 R Ar'-NNV,ORz (5 0 RZR R (1)
Step C~X (18) \ RZ .R~ R3 (19) In Schene 1V, step A aldehyde (15) is

conbi ned itabl e organonetal lic reagent (16) underty&*&?{gaﬁswel
10 known ﬁ&bpﬂ§“§¥t to provide al cohol (17). Exanples of a 89I31077

PCT/ US98126008 , -2a- ~ ~ ~uN zoo2 suitabJ e organonetallic g ' ude °
Gignard Reagents, , al kyl Iithiun1reaggh s, alkyl zinc reébgﬁﬂgp%gzgnzLe
like. Grignard Reagents are preferred. For exanples of typical
Scheme T
R 0 R
Zf::>*\r/u\n? R
1 —> R — >
R 0
(1) 0\) (2)
5 *
NS / ‘
R + Ar'—N ——
o
H {
() (4) )
Ar'—N
\_/

(7)
Starting material (1) is treated with a base,

5 preferably potassium tert-butoxide, followed by alkylation
with 2-bromomethyl-1,3-dioxolane. Other appropriate bases
include sodium hydride, sodium hydroxide, potassium
hydroxide, potassium carbonate, cesium carbonate and the
like.

10 The reaction is preferably conducted in a solvent such
as dimethyl sulfoxide at a temperature of 15°C to reflux,
with a temperature of 45-55°C being most preferred, and is



r

' Glignard Reagents andaeaction conditions, see J.aMarch, 5 "Advanced l
Organic Chem stry: Reactions, Mechanisns, and Structure", 2nd Edition,

MG aw H W ofsygeps 836-841 (1977). More specifically, al dehpdeubdsieosss

di ssolved In a suitable organic solvent, such as tetrahydrqf ran ﬁr

t ol uene, cooled to about -5C and treatedawith about 1.1 to11. 2 é.l] i%@%nts
10 of a Gignard reagent of formula (16) wherein Mis Mgd or MyBr. The
reaction is allowed to stir for about 0.5 to 2 hours, then quenched) and

al cohol (17). is isolated. For example, the, reactiop mxture is poured onto
Mceccol o HnrEntiafitcanelefE R £ 18 24 RAGERATR PRERAER tabl o 15

or gani ¢ sansstmedietie at2) ol uene, the organic extracts are dried either
azeotropically or o i e Vi agent .. guc hydr ous magnesi um
sulfate, filtered an %%%@%Uﬁ%?g%eégLnﬁgghvggué%?b %Pgﬁgi %al cohol (17). In
Scheme |V hydrgrigorieoteld (a7)pt sobenezedl inger 2gidt dndar udsadils ons
vel | koW dubdilite Adpvesch Adnidves dracniled By ). kgl ryidyanced

Organic Chem stry: Reactions, ani sns,” and Structure”, 2nd Edition,
MeGr anHi | 1IE35kan 1EBcan@ucted7in aBrekdci 8elKerbne SUEh of RSN BF i s
the startigithe@MiLrd@la used ddeSsheeat Qeﬁ?ébﬁt’ﬁres] off O romt A, 58 cohol

(17) is dissolved in sui.t.abl e organi c sol vent, such as nethyl ene
chl ori de, tt%e"%(g'uﬁr&%%]é'd aki t SR FRSXARYRR: bath, and treated with
2.5 to 3.0 equival erakdehyde me3 hyis sobhpiedewitht ehestiesiireg faory130 about

30 mipytes.:.the: reaction 4 ted.with about i \al f
2000 B4 Cpipded A 10, by LARRLI5E" S HALRGA"RM! pl BBl () i

rsf er abl yreactiordoerebevaplgoconduceedwat hanbdgnt3 tempgraranentin & a
tt

table %ﬂwreéé@i;xlreflsséﬂréﬁ@%@&”&s EE@h?ngEEﬂ%%éLBE tetHifl erroved and

35 the reaction, |s owed to stir fo ours. The ketone (1)

r abou to .
is then i SHHEREHIS IR R PHELRFRCPT 0RO RN LY hRSeROPYDOTRRY GG &ng ¢t |
Thef abovg m!%égni&n%&%%&;@%ﬁﬁ%ﬁ@sﬁ& ?ﬁoﬁﬁural- hb‘éel lﬂ&xﬂ)oi al SOt
perfo using s ar r atjon,condi tions ich ar nown to
bre. of Sor Ao S I BbaR e dagta  Peb AL "y 0253 B o i RS «
treated wi (IB®6 Uit abl e base foll owed by addition of the al kene (18), 5
wherein X is a suit L NQ=0FOUPs L i,d r
exanpl e, ketone (1) al?és&%%ﬁg%{%egfw(tgﬁ%ﬁ gigégéyoﬁcgﬁﬂﬁﬁg%?‘l Q%sr?'d: saui tabl e
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WO 991 31077 PCT/ US98/ 26Qp8 ' - 22 - 14 J U N 2002 raaoved. Concentration of
the reaction m xture under vacuunT, provides the internedi ate dinethyl
acetal of wa)ébhyse (3). This dinethyl acetal is readily hydpotyssshenesder
standard acidic conditions to provide al dehyde (3). Alternativ LéijhdﬂreCt
acidic work-up of the crude reaction mxaure provides al de a?
Alternatively, aldehyde (3) can be obtained directly by ozonfllysis of (19)
in a non-acetal formng solvent, such as nethylene chloride. 10 In Scheme
IV, step E, aldehyde (3) is reductive&y am_nat ed under conditions anal ogous
to those described above in Schene ﬁﬁkﬁmg%égﬁ D, to provide conpound (5).

[ Conpound 5 is also preparediin Schemezl.] Scheme V provides an alternative
synthesis for the 15 gieparation of compouny (5‘? All substituents, unless
ot herwi se i ndi cat ed, are‘pWeV|%usly+def -1reageﬁf s*and starting

materials are readlly avdi!l able to one o -rdlnaﬁy skill in the art. 20
Scheme V3 OO. Step Al / R ~R "RA'- ~H@&'- VOR- (3) R (4
(20) Step B Ar* (5) " J WO 991 31077 PCT/U898/26008 23- ~ ~r JUN 2002 In

Scheme V, step A, aldehyde (3) is condensed with piperidine (4) under
standar d o i aretallic kealn, | sucheas &nthnummo‘vmagmeﬁéushmlnde( 20) .

Far examlhe 3R 0034 g preferably conducted under an inert

atmosphere preferably nitrogen, in an aprotic solvent, such
as tetrahydrofuran, at ambient temperatures.

More specifically, the compounds of formula Ia can be ;
prepared following the procedure described in Scheme III. ()

10 All substituents) unless otherwise indicated, are previously

defined. The reagents and starting materials are readily
available to one of ordinary skill in the art.



5 equival ents of aldehyde (3) dissolved in a suitable organic solvent, such

as isopropyl acetate or i sopropanol, is added to neat piperazine (4), free
base. Add{yid @abyor gani ¢ solvent is added to produce a sl urlrcyr/@ggi/z%m
reaction iIs strrred for about 1 to 2 hours. The enamine (20) is then 10

isolated by standard techniques, such ags.collection by filt l,aulng 2002
Scheme V, step H the enam ne (20) is hydrogenated under conditions well
known by one of ordinary skill in the art to provide conpound (5). For
exanpl e, enamine (20) is 15 conbined with a suitable organic solvent, such
as isopropyl alcohol and a catal ytic anmount of 5% pal | adi um on car bon in a
Parr bottle. The m xture is placed gulteie XrPsi of hydrogen and shaken for
about 2 days at roomtenperature. The slurry is then filtered to renove
catalyst and the 20 filtrate is concentrated to provide conpo

fol | owi hg exanpl es represent typical gsyn es of the co Formul a
| and fornula la as descri bed generall : e. These exanpl §
9 | iSEptB t he | BO oM. any

illustrati Bephe no ; a
way. The réé(ogﬁg starting rrals are readrtyavail abl e jJo one of

ordi nary ski in the art As uséd herein, the foIIovvr ng term®

meani ngs i ndi E@ refers to aqueous "eq" refers to equrv s; "¢g"
refers to gra ng" refers 30 to ‘ﬁtllrgrams "L" refers t o terns~ "nL"
refers to rriIIrIrters ~L" refers to mcroliters; "mol" referg to noles;

"mol " refers to m'IIirmI es; "psi" refers to pounds per square|i g}hb "mn"

refers to mnutes; "h" refers to hours; "C' refers to degrees

";F# refers to thin 35 | ayer chromat ography; "HPLC' refers to|high
formance liquid chromatography; "Rf" refers to retention factor; "Rt"

V\099I 31077 PCT/ US98l 260@8 i

"8"refers to part per m

-24- 1 ~ JUN 202 refers to retent'

refers to tetr@h@tgof uran;T" DM refers to N, N-di met hyl f or gadi "1 PA"
refers to pyt—al color-CH{ Pr CAc” rgt;,eps to 5 |sopropy as & " AcOH'
refers to @ Naci N IS" r efe 0 £SO DN nMass spectronetry;
"Et 3N' ref st o t\-H-/ethy‘Pa " LDA" Tt 0 I|th| um di i sopdTp m de
"RT" refers to roomtenpera "SRl fer/s—t\o serotonin reupta

inhibitor; "aq" refers to agd dus: a " IMHHSlers to tert-boty

met hyl et her .fofmutala i WD 991 31077 -25%o

(13)
(14)
Step E
. Step F
(+) enantiomer - (+)-enantiomer pharmacuetically
of formula la acceptable salt of formula la
)
5 In Scheme III, step A, the ester of structure (10) is

treated with benzylmagnesium chloride or benzylmagnesium
bromide under standard conditions well known in the art to
provide the ketone of structure (11). For example, about
1.05 to about 1.1 equivalents of a suitable amine, such as
10 dimethylamine is dissolved in a suitable organic solvent,
such as tetrahydrofuran (cooled to about -5°C) under an
inert atmosphere. The solution is warmed to room
temperature and 1.0 equivalents of the ester (10) are added
with stirring. Then approximately 1.0 to 1.05 equivalents
15 of benzylmagnesium chloride is slowly added to the solution,
maintaining the temperature at about 15-20°C with a cooling
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N~ Exanple 1 PCT/US98126Q08 1 ~J U N 2002 OOHHO O~ ~ O
1-12-met hoxyphenyl ) -4-f3-fbenzoyl)-35 fphenyl)pr~p yrfﬁlpera2|ne oxal ate A.

Preparati og, 2~- benzoyl - 2~- phenyl ) et hyl - 1, 3di oxol ane: r&ﬁd
suspensi on o?ﬁsogﬁun1hydr|de (61.25 nmmol) 10 in 150 nL of dﬁﬁgﬁﬂ or mam de

at 0C under nitrogen was added dropw se.a _sol ution of deoxgbinagiﬂ % 96
nmml ) in 150 nL of tetrahydrofuran. The m xture was stirre t f

hour and roon1tenperature for 1 hour. To the m xture

2- br ononet h ~3-di oxol ane &60 55 nmol ) and catal yst 15 potaSS|un1|od|de
(6.0 mol )P %Eheaﬁéaéﬂ thpeagiitdon -wadfiten addis icsf [is damplistaputbe After

cool i ng, dreabvioﬁtmsrseﬁggeathta&@omtt%hp@%%u@e) ; %ﬂ-‘;’??hg@“?gﬁfga”'c
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o (o Bonokeact POSYL PERBLOBRLERRLES it 0 ot Sl B % 80heRE o 2n
hydr ochl or$echcasg sarUtbonylAmaehyﬂhethextuherm&naﬂuaﬁfnhférr@@nto as
e e e RO, Tegtbe s A S R RLAL.

was evapor at ed an the s ex ract
(1:1, 100'HESRG%DUB)Suﬁﬁ@t@onﬁihéérédgandcCb@p@nanﬂtaﬁ|&Qimxmmﬂdnn
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Pregarathommtﬁ a ?UIZéble eluegt such gﬁ ethyl acetaﬁ;éﬁﬁﬁifeT%% i‘)
Lz e L Pt e U T,
ketone (11) can be carried on to step B.
In Scheme III, step B, ketone (11) is alkylated with

15 Dbromoacetaldehyde diethyl acetal, and then iodomethane,
under conditions well known in the art to provide compound
of structure (12). For example, ketone (11) is dissolved in
a suitable organic solvent, such as methyl sulfoxide and
treated with about 1.05 to about 1.1 equivalents of a

20 suitable base, such as potassium tert-butoxide. The
reaction is stirred for about 15 to 30 minutes and about 1.0
to about 1.05 equivalents of bromoacetaldehyde diethyl
acetal is added dropwise to the reaction. One of ordinary
skill in the art would readily appreciate that D)

25 Dbromoacetaldehyde dimethyl acetal, bromoacetaldehyde
ethylene acetal and the like may be used in place of the
corresponding diethyl acetal. The reaction mixture is then
heated to about 50°C for about 2 to 2.5 hours. The reaction
mixture is then cooled with an ice/water bath and about 2.2

30 equivalents of a suitable base, such as potassium tert-
butoxide is added. The reaction is allowed to stir for
about 15 to 30 minutes with continued cooling and then about
1.5 to about 1.8 equivalents of iodomethane is added

dropwise to the reaction mixture keeping the temperature of
35 the mixture below 41°C, preferably below 21°C. After

addition is complete, the reaction is warmed to room

temperature and stirred for about 1 to 4 hours. The



from Step B, above, ("' 8.85 mmol) was dissolved ing110 nL of nethyl ene
thloride. To this solution was added 2net hoxyphenyl pi perazi ne (10. 61 mmol)

and sodi ur&,dégé'/ﬁq’g oxybor anehydri de, NaBH(OAc)3, (10.61 mol perAResdgodd ure
ed at

was stirr roomtenperature for 3 hours. Aqueous workup, fo
flash chromatography gave pure product _q+. 1 a \hjxfﬂoa%

1- (2- met hoxyphenyl ) -4-[ 3-(benzoyl ) -3(phenyl ) propyl ] pi perazine (3.48 g) in
95% vyield for last two steps. One equival ent of oxalic acid was added to
the free base djssolved in nethanol. The solvent was evaporated and the

product wEReaftien mberuyaci@nthent Bartihéongdl ReEwesn: wakey and1§1- 163C

yB (Zfexfggﬁk%ﬁf@??rgéh£$BséhE%ﬁﬂp:BuahO%E*MEEE.Fgﬁhb‘l%y%;%nékﬁpxypheny|

- - - C onexanecar pon -, 9, en rQ I perazli ne

) xal ot o DESBANHER a8 CERG  SEGEROhCRYREBAS P RBE i th, v BE B Be

sol uti on driedeivet -Aahpdhouy myghebéumnsadfhorantdéteted?2amdol ) in 30 nl

of ~ etr iftro e fi 30 of

benzilgnaé%gégﬁﬁ%%%ﬁg?ﬁ%@ggégggﬁﬁPﬁ Fétggﬁyggéfgggngcﬁ$§%#@;(3gd'nnol). The

m xture was sti¥n chem@CIId; 8bep (,. comppuyndD(38) 3167 hyRecPlyses) 26008

-2'- 1 ~ : A . =D
rx&i&@%&d‘lé‘”&@%ﬁﬁg?ﬁ& £OBLLYRE! Al Hehyber (130U DRy

ether (50 nL) and water wer e , e . organi c |ayer was
separ at ed ARRLQEPLS | ¥ k@ PHAGCEBREecALPSTaARedpPRR Ficd@meod -+ ¥CXehe resi due

by flash Céﬁé&&(eﬁp%% Y B6knaxirpaacs camdobndt 1b)aget digsdaved e ehexyl
ne

nzyl k . 70% I |. B. Pr r n of .
2?(§y19ygﬁgﬁﬁ¥ﬂ%@%d? I£gzgoi¥égt? Such' as aceto%%aa%%!%ré%ted with a
{i) suitable acid, such as hydrochloric acid. The reaction

mixture is stirred for about 1 to 3 hours at room
temperature. The reaction mixture is then extracted with a
suitable organic solvent, such as ethyl acetate or methylene
15 chloride, the organic extracts are combined, washed with
brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under vacuum to provide aldehyde (13).
Aldehyde (13) can be purified by techniques well known in
the art, such as flash chromatography on silica gel with a
20 suitable eluent, such as ethyl acetate/hexane.
Alternatively, crude aldehyde (13) can be used directly in

step D.
In Scheme III, step D, aldehyde (13) is reductively
) aminated, under conditions well known in the art, with

25 piperazine (14) to provide the compound of formula Ia in a
manner analogous to the procedure described in Scheme I.
More specifically, for example, aldehyde (13) is dissolved
in a suitable organic solvent, such as methylene chloride.
To this solution is added about 1.1 equivalents of

30 piperazine (14). Acetic acid may optionally be added to aid
in dissolution of the piperazine (14). Then about 1.2 to
1.3 equivalents of sodium triacetoxyborohydride is added and
the reaction is stirred at room temperature for about 3 to 5
hours. The reaction is then quenched by addition of a

35 suitable base, such as aqueous sodium hydroxide to provide a
pH of about 10 to about 12. The quenched reaction is then
extracted with a suitable organic solvent, such as methylene
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asydrechlbriicaboid. for example, and then concentrated under
vacuum to provide the corresponding pharmaceutically
acceptable salt. The residue can then be purified by
recrystallization from a suitable organic solvent or organic
solvent mixture, such as methanol/diethyl ether.

In Scheme III, step E, the (+) enantiomer of formula Ia
can be geparated from the (-) enantiomer using techniques
and procedures well known in the art, such as that described
by J. Jacques, et al., "Enantiomers, Racemates, and
Resolutionsg", John Wiley and Sons, Inc., 1981. For example,
chiral chromatography with a suitable organic solvent, such
as ethanol/acetonitrile and Chiralpak AD packing, 20 micron
can also be utilized to effect separation of the
enantiomers.

In Scheme III, step F, the (+) enantiomer of formula Ia
is converted to its pharmaceutically acceptable salt, such
as the monohydrochloride, dihydrochloride, monohydrobromide,
dihydrobromide, formula Ia/succinate(l:1),
formula Ia/succinate 2:1, phosphate, d-tartrate, l-tartrate
or maleate salt, in a manner analogous to the procedure
described at the end of step D above.

Alternatively, compounds of structure (5) can be
prepared following the procedure described in Scheme IV.
All substituents, unless otherwise indicated, are previously

{1



mp.. - 185-187C, 15 M5 (ofe) @ 391 (M+) . E~~ple 4 Q ~ NVN 20 25 2HC1

1- (2-et hoxy~, henyl') - 4-f 3- (cycl ohexanecar bonyl ) - 3~, phenyl ) propyl |
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In Scheme IV, step A, aldehyde (15) is combined with a
suitable organometallic reagent (16) under conditions well
10 known in the art to provide alcohol (17). Examples of
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Jto difout -5°C and treated with about 1.1 to 1.2 equivalents
of a Grignard reagent of formula (16) wherein M is MgCl or
MgBr. The reaction is allowed to stir for about 0.5 to 2
hours, then quenched, and alcohol (17) is isolated. For
example, the reaction mixture is poured onto ice-cold 1N
HCl, the quenched mixture is extracted with a suitable
organic solvent, such as toluene, the organic extracts are
dried either azeotropically or over a suitable drying agent,
such as anhydrous magnesium sulfate, filtered and
concentrated under vacuum to provide alcohol (17).

In Scheme IV, step B, alcohol (17) is oxidized under
standard conditions well know in the art, such as those
described by J. March, "Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure", ond Edition, McGraw-
Hill, pages 1082-1084 (1977), to provide ketone (1).
[Ketone (1) is the starting material used in Scheme I
above.]

For example, alcohol (17) is dissolved in a suitable
organic solvent, such as methylene chloride, the solution
cooled with a wet ice-acetone bath, and treated with 2.5 to
3.0 equivalents of dimethyl sulfoxide. After stirring for
about 30 minutes, the reaction is then treated with about
1.8 equivalents of P,05. The reaction is allowed to stir
for about 3 hours and then, preferably, treated over about
30 minutes with about 3.5 equivalents of a suitable amine,
such as triethylamine. The cooling bath is then removed and
the reaction is allowed to stir for about 8 to 16 hours.
The ketone (1) is then isolated by standard extraction
technigques well known in the art. The above oxidation is

tﬁe procedures described in the Exanmpl e 1, Step A, reactlon
benzoyl - 2' - phenyl ) et hyl - 1, 3di q ane (3.54 mmol) ane
(10.62 mmol ) in the presence of SOdI um )t%’/jdrl de (4.25 mol Jalgadwosz

3- phenyl but yr al dehyde. Followi ng the procedures described in the
ﬁe Ppreanenetpdpiss reagents include Grignard Reagents, !
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e di hydro%gglgﬁ 15 Fol I ow ng the procedures described in pdguSospendse 1,
Step C, the reaction of 3-cycl oheptanecarbonyl -3phenyl propi onal dehyde (2. 52
mrol ) and 1- (2met hoxyphenyl ) pi per azi ne_ 52 mol) Wth

triacet oxyboranehydride (3.28 mmol) gav%fpure product 1- 3gngmh12002

met hoxyphenyl) - 4-[ 3- (cycl ohept anecar bonyl ) - 3(phenyl ) propyl ] pi per azi ne (770
ng) in 70@6y|eld The d|hydrochlor|c acid salt s prepared as  described
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Exanpl e 7q§ggﬂ§xgqpfuran, and cooled with a wet ice acetone bath
Examples of suitable leaving groups are Cl, Br, I, tosylate,
10 mesylate, and the like. Preferred leaving groups are Cl and
(:) Br. About 1.1 equivalents of a suitable base is added and
the reaction is allowed to stir for about 2 hours at room
temperature. Examples of suitable bases are potassium tert-
butoxide, sodium hydride, NaN(Si(CH3)3)az, LDA, KN(Si(CH3)3)2a,
15 NaNH,;, sodium ethoxide, sodium methoxide and the like.
Potassium tert-butoxide is the preferred suitable base. The
reaction is then quenched with aqueous acid and compound
(19) is isolated by extraction with a suitable organic
solvent, such as heptane. The heptane extracts are washed
20 with sodium bicarbonate, dried over anhydrous magnesium
sulfate, fililtered and concentrated under vacuum to provide
compound (19).
In Scheme IV, step D, compound (19) is treated with a
suitable oxidizing agent to provide aldehyde (3). [Aldehyde
25 (3) is also prepared in Scheme I.] Examples of suitable
oxidizing agents are ozone, NalIO,/Osmium catalyst, and the
like. Ozone is the preferred oxidizing agent. Examples of
suitable oxidizing reagents and conditions are described by
J. March, "Advanced Organic Chemistry: Reactions,
30 Mechanisms, and Structure", 2nd Edition, McGraw-Hill, pages
1090-1096 (1977).
For example, compound (19) is dissolved in a suitable
organic solvent, such as methanol, a small amount of Sudan
IITI is added, and the solution is cooled to about -20°C.
35 Ozone is bubbled into the solution for about 4 hours until
the pink color turns to a pale yellow color. Then MesS is
added to the reaction mixture and the cooling bath is

N
-~



OOHHO ~--~ ~ OHO- 1- ( ,2 -met hoxyphenyl ) - 4 - 54 - ( cycl ohexvl ) -
4 - ( hydroxy ) - 3 20 ~~enyl) butyll piperazine oxalate To a stirred

sol uti on ofyq ag/31077 PCT/US98/26008
1- (2- met hoxyphenyl’) - 4-[ 3(cycl ohexanecar bonyl ) - 3- (phenyl ) propyl ] pi per azi ne

(0.11 g, 0.20 mml) in nethylene chloridg, (10 nL) at -78 nd t rogen
was added Dibal-H"'"" solution (0.89 mmol). The m xture &LL‘* s-fUN?QQ -78C

for 1 hour and then slowy warned to roomtenperature for 16 hours. W)rkup
foll owed by s WO 991 31077 PCTNS98/ 26008 -32- 1 ~ JUN ZOQ2 purification
by flash chewauedgr afPRcgMfeasdan of the reaction mixture under vacuum

1- (2met hoxypRenikl- 4hled -ieameheratd ﬂﬂémgrpwaeeépr@ﬂyﬂ@@ﬁyaépwﬂazn ne

(0 086 g) Jégl%g%é ie d Theeéali% ?:.%\ﬁ%dsialt vvaisj @f}ég%ée éﬁdgsg{lageg above.

- ~rret hOXypéeﬁldh.c) conﬁl-t:ﬂ‘on% -td prwstiote xddstayd®nB3) . ) Alternatively,
I Dhenyls)

bu LpLp Q. .Preqaratio . . .
2 phony - 1085 EPEhSCARIC AR i Re e LAl Te3otien ure progidess,
vessel vvasaa:dehgdé vidth t lrtenndrtifuelan (asldﬁlstqe ubercam he nobphénedof
ni trogen. 0‘5‘@1?1 i h -5C.
Li qui d di netgﬁylée% ?’?ﬂ%ﬁb&}gj%d# hl%’j‘) % eﬁg?i@%edf% h a teflon
addi ti on t&@pévenke co@h &P MAHhYEENS e‘#ﬂ@éﬂ%d t he sol ution vvas allowed to
warmto about 15-20C. Methyl cycl ohexanecarboxylate (341.7 g, 2.40 nol) was

then added resulrh @Q:Héihe’i Tea-RABPred Sxdan !a@ (iheﬂsb@@autﬂmarﬁl um
chloride ( Jution in TH %P ii’&{% added

at a rate FUEEB H‘?Ilﬂ?ilqlrf’%cﬁﬂalio%mf% tPotpose Zd‘ﬁ%ﬁF e 8VBng )
bat h was appl Seﬁe‘me MMt atep I, toeEraride odmpdendeéB) i on[Gomponadab -
about is also prepared in Scheme I.]

Scheme V provides an alternative synthesis for the
15 preparation of compound (5). All substituents, unless
otherwise indicated, are previously defined. The reagents
and starting materials are readily available to one of
ordinary skill in the art.

20 Scheme V
RS
Step A N
R1
/N 7N/ (N
Ar—N NH Ar'—N N Lo
\—/ —/ 07" 'r?
4
@) 20)
Step B
R3
R1
Ar'—N N
./ 07 *R?

®



WO 991 31077 PCT/ US98/ 26QQ8 -33- 14 JU~I 2002 15-20C during the addltlon
After the benzyl magnesi um chl ori de sol ution. was added the resulting slurry

was stirreg, m tenperature fox about 1-2 hours. The pRRISHEDs0TR Xt Ur e
was t hen coo?s;/do?g | ess than OC. 5 Concentrated HO (709.7 g, 7.2 nol) was

conbined with water (3.08 Land the sol uphon was cooled to Iess than 5C. The
dilute acid mxture was added to a 22 L reaction vessel vm1 "NN:?Upgth
applied to the vessel. The above-chilled reaction m xture was en’s

poured into the chilled 10 dilute acid solution with stirring. An extrerre
exot herm occurs (Use Caution!). Addition rate of the reaction mxture °

shoul d be cont g Igathdne MR Né B Aheaisanyaétlm Qts bbﬁa@ﬂ%@@hw&@wtl on
bel ow 45C. After_,addifi on of the reaction m xty lute acid

sol uti on, PARETFEEME el 15413%%’6t$5?1nﬂ?§@uf3@n%§1885| @&lllolﬁn(%’ﬁ’\ st ur e
and the‘punfﬁaﬁmﬁb ttha@bonimond® (20Y.5 Ebﬁ:he&ampfltbl camgma_a?tr?stwgg :
conce rate ea (0] was _extr, W

CInOTE ] et Vet G A AS AT T L R BRELEES AR o SERARIS Ml 1 4
wat er/ I\/rI'BIEqimelm:r,e s(lﬂcmaszmmpreﬁyl) aoktatedoby iaopropatiodas Hisngqddad a
wat er / MIBl & sz’) !—)fr!erghga”' Aah3¥ebRate g%?x?@t ned,

washed vmth br| ne over anhydrous nmagnesi um e (167 g),
filtered ﬁﬂi"(%ﬁcélﬁ reek L#fdePrQ@'égﬁnﬁ EFhéré‘Vué@dothQ/va‘@ad:rtll@@ dder house

;aCEU”‘fokﬂifﬁéd"55£5éﬁb@§ PVQM'thégggg TheTﬁnamlne (20)tlS ﬁhen q
pheny clo ne- et han- : is cryde material was use
TP U hEY e B RRRY S AT o PR LGaREs | BHEPORS Coddeohbosog10ry

| US98/ Z4Q@Fratiden .14 JUN 2002 ~-o0 Preparation of

- di et hoxy- 3- cl ohexapec bon | but an Sch | 1]
2 Phenyl - 1- cycl%?%?]eé“eet ’ansrle%ag gh é amnAge 86%9& 2,’“?5 eﬁ?}%ft h
DVBO (45 mrdem caomiﬂez:kms %Dlnknownnhybonemnff bardlineqm @kdd lwidtrh the
magnetic gbi r i aI kU d ion
funnel To ttLe stl rrl ng %?{J&%&\Ag?s’ add%‘gg g %’gsél %%ta%‘@'rqlt% g(t?togx:ji e (5.04
g, 4415 n‘)blqﬁdledtékcﬁ ht kb aake opsaanég Eﬁ’év’@ﬁé:yéﬂﬂc&mas?ollmﬁ’m@carre
d?{ k br g\évratlcﬂrﬁalr eafd laOrbﬁ%I}dtﬁcV\aﬁoﬁ%tr bed si?bla%ua@qdk% ldh?ﬁﬂalrl)%rfq:ﬂlﬂt es
after addition was . en bronpaceta i et.hyl_ aceta
(556 o) A1 R RatlR! § e dBichiER  ieo Py AL AR SOoPR el over
appr oxi rrathytdro]gbnnand eshaKée feacabontnnxtiays mrtda:andeaqiee:dttaireﬁoc for 2
to 2.5 hous r e |1 e reaction
m xture V\ashset %eir}lc Ied WI%IE g%f?%g %Hith tgg‘gbma’%%ag% -;% pot assi um
tert-B0t ofiiderare 118 ocrorgcezsgratﬁﬂrot:p mgvad@e@mwnd n@li-n an exothernic

reaction and change in color fromyellowto brown. Wth the cooling bath
still in place,_the react{ion m xture was stirred for, aa addl ional 1

m nutes fol | owstPhyERHPFIRE SUITPLER SEPFEEEHE: framd eSAs O
neat). Thelb ¢enmpeunrdsref ofFothelaedcandn fmmtmae masmﬂeﬁcmﬂmﬂ at or

l{el)ow 21C %n%/ uri e i ul
mai nt ai ne 1%@’g\m| Cﬁe%@ h;gﬁi.g) r}%pg'ﬁ'ﬂ't B%rrethgg dAf ter
addi t#8n vmemmlzem@enda@ teatimdh mhet umeremoal |iov\mx waytir The 1 to 4
hours at 3Qug ée&?@raeafe Nfia £839 b N aPeX gl awaenanﬂ dd gied!
bet ween MIHE 7100 ni) and Wa:tl'!el%;r 8% h) a he or arﬁ&?sp ¢
of ordinary skill in t e art. As use herein, the following
terms have the meanings indicated: "ag" refers to agueous;
"eq" refers to equivalents; "g" refers to grams; "mg" refers

30 to milligrams; "L" refers to liters; "mL" refers to

milliliters; "uL" refers to microliters; "mol" refers to
moles; "mmol" refers to millimoles; "psi" refers to pounds
per square inch; "min" refers to minutes; "h" refers to
hours; "°C" refers to degrees Celsius; "TLC" refers to thin
35 layer chromatography; "HPLC" refers to high performance
liquid chromatography; "Re" refers to retention factor; "R."
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| 1 .~ WO 99131077 PCT/ US98/ Z6008 w -35- 14 JUN 20Q2 was washed with water
(3 X50 m.), brine (50 nm.), dried over anhydrous nagnesi um sul fate, suction

filtered a‘ﬁgggﬁgﬁgnt rated under vacuumto provide crude 1, 1-ptettueryeos '
phenyl - 3-cycl"oheXxanecar bonyl -butane (13.6 g) as a yellow 5 oil. This crude

material was used in the next reaction mig.hout further pugifi | an.. .HO
Preparati o~~ of 1-cycl ohexyl - 2-phenyl - b\l?t‘ltan- 1-one-4-al. 1{) 48@,&3“3%60Q step
C, 1, 1-D et hoxy- 3- phenyl -3 cycl ohexanecar bonyl - butane f74.4 g, 224 mmol)
was di ssolved in acetone (800 nL) followed by addition of 3.0 N HC1 (800
m.). The reatérsntoi xeteatian stime;ed d'aefers houpaatt mmuithbiomt ure. |t
was then cgncentrated _ under  vacuum,t €ss 15 . I i ginal vol unme
and t hen e&?ﬂé%’éﬁia" Fﬁoﬁbtﬁr@ﬁg@mﬁéﬁfg?’% ).])é%ée}%rgéni c extract
was t hen washeahwidtrbforame ("IMF"ninefeairs db dV¥ - dimsthylEormamédeam

sul fate;, spethon.Liclter nt un Y| oyhde crude

3- phenyl - 3-%%% oﬁé;z?%gcgr g.%p_ an-#—aéaﬁ%zlo' ??ip%&g# n}A%tP%?%aFPvel y, the
dried &nd isbprepilnecerases HAH deafBng itth aeatbe 38ed; d'HB¥Bl'y in the
next step t +60 { hald e ig8dctoforidtery | Nekeint | eegopBOUN,
1-1225 rretﬁ%gggﬁ Egyp)q%?f- f%d(dg%cﬁloc{l%%ﬁa%%nylﬁ;S . : .
(phenvl ) butQ| gﬁi‘-ﬁéhﬁ-?«ﬁ@.nesch"éﬁ%ﬁ"l iqefegg Fplithium diisopropyl amide;

3- Phenyl - 3ugyel ehexareery hyun Ridnderdatdlrd 57. BSRI ¥ 224f 61®| fovneerdisndhved
in methylene chloride ii 50 m), fol l owed by addition of 11-]&2"&?,5 "

met hoxypheh§PPERES: APHE IR Ao A%Br iTRETES. B FIY28 Frhol F2ACEIPE aci d (41
nm.) may optreb6eak| yobeeatddohttyl methyheetHerry into a solution. To the
stirred solution, sodiumtriacetoxyborohydride (60.3 g, 284 mol )was sl ow y( )
added. A s -36- 14 JUN 2002 slight exothermresulted and a slurry was
produced. The reaction mxture was stirred for an additional 3 hours at
roomtenperature. The reaction was then quenched by addition of 2.0 N

sodi um hydroxi de (1050 nlL) producing a pH 5 of about 10 for the quenched
reaction m xture. The m xture was then extracted with nethylene chloride (2
times, 1L and 300 nL). The organic extracts were conbi ned, washed
successively with 1.0 N HCO (600 nL), 1.0 N sodi um hydroxide (600 nm),
brine (600 nL), dried over anhydrous magnesium 10 sulfate, filtered and

concentrated under vacuumto provide the final title conpound as a thick
oil; W (MOH) : =243 nm E243 = 7110; ~,~ = 281 nm E2gl " 3200



15 WO 991 31077 PCTI US981/76008 IR (CDC13, cmi) 29372856, 2836, 1698,
1499, 1451, 1377, 2316, 1242, 1029 1H NMR (300 MHz, DMsO 8 7.75 (2H, m,
7.55 (2H, 20 (3H, n) 6. 85 (2H, n), 3.75 (3H, s),
2.43 (4H, %9935&88 5H nm , 1. 5 (10H, , 1.05 (3H m %?%%Nél\},lﬁ?b%gé%
WHz, DMSO) b 214. 18, 151 94, 141. 25 14% 23 128. 45, 126. 85 | 26. 74,
12222, 120.79,. 117.81, 111.97, 25 55.88, S4.54, 53.67, 1J1H N52002.
45. 30, 33.75, 30. 44, 30.12, 25.21, 24.98, 24.93, 19.94. 30 A Calcd f
C28H3gN202: C, 77.38; H, 8.81; N, 6.45. Found: C, 76.44; H, 8.89; N, 6.01.
P _reparatior~ of 1- (2-ne,~-h_ oxvphenyl) -4- (3 1 hex eca bon 1 but r in a
1- (2- Met hoxyphenyl ) -4-[ 3-(cycl ohexan rylp) - 3(phenyl ) but yl ?pi per azi ne
(prepared directly above) was 35 di ssolved rn warm net hanol (50 ni)
foll owed by addition of maleic acid (26, and MIBE (200 mL). This
m xture’ was concentrated to a paste and ) redi ssol vegy by addition of
met hanol (approximately Ip—wl) and MIBE 2 . The n1xt%5@ was seeded
and an additional anount/of MIBE (300_n¥) 40 _was add rystallization
was initiated. The mj ' ' 2 and olid rinsed with
MIBE and WD 99/ 310% ' UN ZOOZ Qacuumdried for 5
hours at 40C to provitdethe t e conp&ind " In addition, one of
ordinary skill in the ar nd,
1- (2- nmet hoxyphenyl ) - 4- But yl | pi per azi ne,
I n a mdnner anal ogous t o(phienyl oo jpsraz hpe :
cycl ohexanecar bonyl - 3- phenylbutyraldehyde and 1- (ZnEthoxyphenyI)plpera2|ne
described generally in Schene V. 10 Preparation of
)2 met hokypheRyppazatioesos] ehdRdnbemasydyi?)'--phenyd )ahyA 113 Jer azi ne
2HC1. The titleg¢ewpodned:i s prepared by one of ordinary skill in the art,
'n a manner analoggu%tggtpre%%g%gﬁglag Jg]sodlum hydride (61.25 mmol)
10 in 150 mL of dimethylformamide at 0°C under nitrogen was
added dropwise a solution of deoxybenzoin (50.96 mmol) in

150 mL: of tetrahydrofuran. The mixture was stirred at 0°C

for 1 hour and room temperature for 1 hour. To the mixture
2-bromomethyl-1,3-dioxolane (60.55 mmol) and catalyst

15 ©potassium iodide (6.0 mmol) were added. The mixture was
heated to reflux for 13 hours. After cooling, diethyl ether
(300 mL) and water (300 mL) were added. The organic layer
was separated and washed with water (150 mL x 2).

(") Purification by flash chromatography using hexanes and ethyl

20 acetate gave 2-(2'-benzoyl-2'-phenyl)ethyl-1,3-dioxolane

(8.18 g; 57%).

B. Preparation of 3-benzoyl-3-phenylpropionaldehyde.
To 100 mL of acetone was added 2-(2'-benzoyl-2'-

25 phenyl)ethyl-1,3-dioxolane (8.85 mmol) and 100 mL of 2N
hydrochloric acid solution. After the mixture was stirred
at room temperature for 7 hours, 100 mL of 2N sodium
hydroxide was added. Acetone was evaporated and the residue
was extracted with diethyl ether and hexanes (1:1, 100 mL x

30 3). The combined organic layer was dried (sodium sulfate),
filtered and concentrated. The residue was found to be



15 above nmal eate salt, fgomthe free base and hydroghloric acid to provide
a white solid; nmp(DSC) - 192.81C Prenaration~ of (+) -1- t2-methoxv henyl)
-4- f3~~r car bonvl) - 3- (phenvl ) but yl | pi ~erazi ne and ,

t 2- met hox@p@%ﬁ%4- f 3- (cycl ohexanecar bonyl ) - 3( phenyl ) but yl %%%%?ﬁ%"%se. f
Schene 111, step E: Mterials: Chiral pak AD Bul k packi ng, éto JTUNQBOQS :
Acetonitrile 3A al cohol Prochrom 8 cm col um Prochrom LC-13 i
systenicol | ection system 30 Col um Preparation: A ProChem LC-80 automated
systemwith an S X 19 cm Prochrom col um (ProChem 5622 West 73rd Street,

| ndi anapokR&herNPRgE? SRitersiads ri faneay lust epenpiprepbeeridebydg ) candal pak
AD (Chir atnieekBolkods?y £630 neldd Rady e Drive, Exton, PA 19341) in propanol
(1 L). An 35 eluent containing approxi mately 5% 3A al cohol in acetonitrile
was prepared. Colum flow rate was 155 nL/mn and the detector was set at
gg%z nm Tge rapeeparktidn of .1-UQ-HYHOGPHEAY1ISOB1PH008end8y1] -3+ JUN

met hox‘rS/phenyI )-(R-hF?Y(lc??dﬁ%%’éJé’n‘é’&ﬁ%’&ﬁ ) - 3-(net hyl ) 3(phenyl) propyl ] pi peraz
ine (25 g) was Tties Scbemtayl -dc-ghmrnilprtapidtaidéehydpprezidaeebptdigedf this
sol ution Lghed, i fl | LUt ' kL ( m.) .
Thi s sol u??%ﬁnm%%gt %én%g%veééd (gﬁ't% d%t'gﬁg%%#uﬁn%%mo&%%%?ﬁrggp%%ah ?8n§]g'f %tfhe
(+) and {mptaydemieomdloniidel- To this solution was added 2-

(2met hOXYﬁB%B)SBc%rﬁﬂ' e(rén_f;ﬁxfé:@“ﬁ&@ A M6 Br and (§5&MMK) but yl ] pi perazi ne.
Fractions were en_coll ected w tﬁﬁt hwd%ﬁ%ngnaf?orrer eluting first.

Appr B4 natElpseseXYPorFRelyidnids s NaB % e ehaebher i dh€xcess of

the two spRakabed wagO BRI MRS HetRIdH @nﬁf@iuf@%é?'%%{lgs@ondi“0n53 ()
Colum: 46 X 15 cm Chiralcel. O4+H. 15 Eluent: 3% et hanol_ 1 n Heptane
cont ai ni nfIBESUSIWRMP FAFCHEDPY Hlash Chierat egTRRREr IRYPe PUERDi ent

uv: 280 npraau%te1f-qr2-&d&r(ma,ypﬁ§ryj)m[9.6(ﬂéﬁza?p)fgc the (+) enantioner
96.6% Pr ZE rat'L_l n_of }ﬁﬁ)"l' 2- net hogbv?{{he]n I).-4-I$ ~ cgf(liogexaxec%r on~rl )
D73 (phARVERY I REAPYL I RS EATRE 26 o f 2 otRI 35 F qgiela Tor (a8t o

15 steps. One equivalent of oxalic acid was added to the free

base disgssolved in methanol. The solvent was evaporated and
the product was dried under vacuum to form the oxalate salt.

m.p. = 161-163°C;
MS (m/e): 414 (M*).

20
Example 2
0 ()
O-CH3 OH
ole ©
__/ g 0
1-(2- ho -4-[3-(c n 0 -3-
henvl llpiperazin late
25

A. Preparation of cyclohexyl benzyl ketone.
To a gtirred solution of N-methyl-N-methoxy
cyclohexanecarboxamide (7.42 mmol) in 30 mL of

tetrahydrofuran at 0°C under nitrogen was added a solution
30 of benzyl magnesium chloride (2.0 M in tetrahydrofuran, 4.5

mL, 9.0 mmol). The mixture was stirred at 0°C for 30



Scherme 111, step F:

(+)-1-(2- nethoxyphenyl) 4 (3(cycl ohexanecar bonyl ) - 3- (phenyl)butyl]plpera2|n
e (15.0 g 839/?109-7‘” prepared above) was diluted wth nethpeghysodfeond) . To
this solutlon was added HC (9.58 g of a 26.3% 30 solution in nethanol,

69.0 mmol ). The mi xture began to form ggkati nous-I| ooking yinjbf BDZ set
up solid within mnutes. To this m xture was added with v é g ring,
di ethyl ether (100 nm.). The white solid was collected by suction filtration
and then drjed under_ vacuum at 45C for two_days 35 to rQV|de the title
conpound @iufEep am/oarasr%omm@@p@wmre@%sé) h‘NEQS Bd-eshy \\gSheH 31077

E%leS?% i@ggrgl? - aui;g waltfleﬁ UNZ @0ME) | eL&Dsddeacm i'heZ%I@ana%&ayJe&OGv%sliOZ
(3H, rr) 7 Bpparat E(C} |4§r étﬁr?dil-fanﬁ) Cghcgwg‘%‘t?ﬁ %%@1%%% m
3 16 " SkhE he. lﬁéb:(dllré my ﬂld@h (Shtromh t dgb&ph$Husingl h&ca(rr&& and 1. 11

(55 75 Ol Hhedbage Mibve (RROMEL DUBRR,Y phich, dSbslty L9 R0,

54.06, 52 )@0&16503.578?1250 57, 46.93, 45.14, 30.3l, 30.16, 25. 15, 24.9l,
24.89, 19.15; HRVB calcd for C28H3gN202 (NPH) 435 3012, found 435. 3018 15

fa] 25D = +76.53 (c = Ck% ee 99.3% (Chiral HPLC) _. Prepara ion of ('+
) -1- ( 2Bqet mmmy 42: (2" 3cyele SFBHEEQHE’@%&I' -3 -
~hen~,rl ) but yhdnyl) ek sz¢32@15napaﬁdrochlorlde Schene III step F:

+)-1-(2- nethox e 4 (cycl ohexanegar bon hen i perazin
(e%ea ) cﬁﬁ%H& SRS REVRBECE IE6 Ap RO FHAPHRF Ml ti on
HC1 |ZSké@smﬂLMh@nremct$oproﬁanpbloﬁe&yﬁLbeh&y& k&uunﬂ (1ummamuﬂdfrom
0 of S T hyr solid
n e witeh Skt of, 588698300 718 okl I b idd
mat eri al . R@%rbY@Hsdguéﬁkéﬁ mmpiérsavana H?dsed with MIBE to provide

a white 5%*6‘18&:@5&1&‘@&9&%@ ﬂﬂdgheﬁ’y\we%%@ -at, 343E b 1éhd, (P@%gre) -
(+)-1- ox%phen -4-13-(cyc ohexanecarbonyl) 3(phenyl ) butyl]p’iperazi

ne nof hyde rYdeldan be prepared in an anal ogous manner as above from
an eqU|vaIent of 35 concentrated aqueous HCl in place of the gaseous HC1.

3 oyol ohaanct BOBF SR AEn3 FEALUPRRRREFASFREY L Y 01 31077
PCTI US98126008 phédnplprépiondliehy8eq?
Following the procedures described in the Example 1,
20 Step B, the reaction of 2-(2'-cyclohexanecarbonyl-2'-
phenyl)ethyl-1,3-dioxolane (2.98 mmol) with 1N hydrochloric
acid gave 3-cyclohexanecarbonyl-3-phenylpropionaldehyde as a
crude product in 100% yield.

25 D. Preparation of 1- (2-methoxyphenyl)-4-[3-
(cyclohexanecarbonyl) -3 - (phenyl) propyl]l piperazine.
Following the procedures described in the Example 1,

Step C, the reaction of 3-cyclohexanecarbonyl-3-
phenylpropionaldehyde (1.39 mmol) and 2-

30 methoxyphenylpiperazine (1.39 mmol) with sodium
triacetoxyboranehydride (1.80 mmol) gave pure product 1-(2-
methoxyphenyl) -4- [3- (cyclohexanecarbonyl) -3-
(phenyl)propyl]lpiperazine (464 mg) in 79% yield. The
oxalate salt was prepared as described above.

35 m.p. = 149-151°C;
MS (m/e): 420 (M*).



Preparation of 1-Cycloheygyl-2-phenyl pro~anol. Scheng, 1V, step A: To a
sol ution of cycl ohexyl magnesi um chloride (50 mol) in 25 nL of Et20 and 5

40 nmL of Ivlfi%ilﬂlﬁc was added a solution of 2phenyl propanal dehxisstéesd 9.

40 mmol ) of THF. The reaction m xture exotherned to 5C. After
stirring at roomtenperature for 75 m ppgthe solution was ur M

cold 1 N HCl1l, extracted with tol uene, drleed over MyS04, anﬁclﬁoj mzat ed
to give the title conpound as a colorless oil (6.15 g, 70s):1H NWR
(d6-DVMSO): 8 7.23-7.30 (m 2H, phenyl CH), 7.15-7.22 (m 3H, phenyl CH),
4.17-4.51 (br s, 1H OH), 3.23-3.33 (m 1H, RZC HOH), 2.78 (dq, J = 7.0 Hz,

J =7.1 H, iH -C-I(CH3)Ph), 1.23-X 18 $HH, cycl ohexyl Chi), 15 1.20
(d, J = 6.9~ Hz, 3H, -CH(CH3)Ph), O §§¥TIH8 (m 5H, cyclohexyl C). i t r f

cl 1 1- he k 20 Schene |V, step B: DVSO/ \ m., 1.6674 nol) was added
dropwi se to a solution of 126.42 ¢ (0.5 ) of

lcycl ohexyl - 2- phenyl propanol in 1737 nl w=CHZC12 (cooljpd in a wet ice
acetone bath). After 29\ N, 1 47.93 g

1.0422 nol) of QHwas added.

After 11 mn, the co F"n @ ’ : An aIHQ;uo guenched with
Et 3N showed conpl et e\y egfT \ The reagtion m xture was
cooled in a wet ice a one Et3NQ282 7 2.026S nmol) was added

dropwi se to the col__react| Q r WD 99| 31077
PCT/ US981 26008 - 4%= | ' B ' ' was renoved

and the mxture was sti [(pag & Ll & e mxture was
quenched by drgp 1. ( {E)J After
shaking in separa oryq% ?np?%ce:ég‘qﬁg%ug S%rl}'lbég G’S(tuje @i e organl c (\)
phase was Sk@Phéd wiheh IB%‘DCmOEfOB N—mlebq;capgnarbopyl\néshed twice with 1

L of 10 (})'ﬁ%gi@d:%ﬁ Al Felvdd 21 . ¥BShrElt hgﬁa yi.mgs with 500 nL of NaOCl
(aq) soIU|on sheld W t e%ﬂ vaater ) |‘%CvmtﬁglLof 25 % Nad (aq),
dried ovePYR}&Y. Rjr%ﬁﬁ??l?‘?l f%r@ﬁ Eﬁalio‘”&& 8RELMMed under vacuumwith

dry ir@e ttag atcetrmtymtam@ rideaited amblof ghte putrleep&mammmd-t(m7 01 g,

5T i AT B ey SO T e

-CH | ( CH3) Apheny U@ roptel  piperazinel éhéﬁymgO:Sllp 73%82’131@4 ( RhelH,

cycl ohexyl, (ila%) % C CHpbvel - 52-1. 63 (m 1H,
Sycl ohexyl & spi dadp %%’aiigd gécbgﬁgﬁé e e 56 (d, J =6.9 H,
3H, -CH( Cm—.@ Ph=) 1@)—118'@1:1 24 (m 4H, cycl ohexyl -CH2). Preparatl o~r

of t - g{%nvl 2- IGDU 492_§entenovl cvcl ohexan Schenme 1V, step C A solution of

31.3 k+BuOK in 100 nL of THF was added dropwi se to a
solution of 55.00 g (0.2543 mol) of cyclohexyl 1-phenylethyl ketone and
26.4 L (0.3052 nol) of allyl brom f.6 m. of THF (cooled in a wet ice
acetone bath). THF washings (16 ni) d to the reaction m xture. The
cool ing bath was
Vo ()
0 2HCI
N N
\/ 0o
- - en - - - - -
20 henyl)propyl erazin ihydrochlori

Following ﬁhe procedures described in the Example 1,
Step C, the reaction of 3-cyclohexanecarbonyl-3-
phenylpropionaldehyde (1.02 mmol) and 1-(2-
25 ethoxyphenyl)piperazine (1.13 mmol) with sodium
triacetoxyboranehydride (1.33 mmol) gave pure product 1-(2-
ethoxyphenyl) -4 - [3- (cyclohexanecarbonyl) -3-



30 renoved after additi@n. After reaction conpletiog (2 h), the reaction

m xture was quenched with 300 nL of 1 N HCL (pH - 0) and extracted with 300
L of hepgyWmighe heptane i WD 991 31077 PCT/ US98126008 pdrrusdshedddN 2002
" extract was washed with 10 % NaHC03 (aq) (pH = 9)) dried over MyS04,
gravity filtered and concentrated undernguacuumto afford 39479u2N(26028 %
of title conpound as an anber oil: 1H NVR (d6-DVSO): 8 7.

phenyl CH), 5 7.24-7.31 (m 3H, phenyl CH), 5.34-5.47 (m iH -CSI=CH),
5.02 (dd, CH=CH rap 97 (ddd, J
10. 2 Hz, SPhGEY;)RPPXdePGrﬁF% ('37(9 -1 ?é%sylﬁ\i%ou FPnd)), 2.66
(ddd, J =3d4ldthlon df=fGe@ Hasel im hekHdmollhas émﬁ§ahfkﬁmlréd58mbddd J

0 e o gydebcitpelh deid dptag g SR R et 1

CH(C H3) #h}vents3eered4semovetHby yeldaiwed/ |pragsaye, @neztmeBQr(:duCSH,

cycl ohexy C qéﬁ%ﬁ

4- Cycpghegefcégﬁgghyﬁaf 0XO0- e%&igEXﬁ q%ﬁ%%%% h%cﬁéﬁeafﬁd ??%S D: Ozone

was bubbl mdpt heongb -asaPoydy m xture of 56.50 g (0.2204 nol) of

2- phenyl - 2- net2 yl -4 20 pentenoyl cycl ohexane and a small anount ("'10 ng)

of Sudan MP| (MA822043# JM'ReOH (cooled in a dry ice acetone bath at 20 C)

for 4 h until pink color turned to pale yellow color. After all of the

ol efin was consuned, Me2S (50 mi) s_added _to reaction m xture. The

cooling bath was renoved. The 25 ex e to 38 C and m xture was

cooled in cooling bath until there was ng_exotherm Then the cooling bath

agé renoved and the m xture was stirrdg brni ght. The reaction sol ution
concentrated under vacuumw th dr gltrap to cqblect excess Me2S to

afford 83.65 g of crude 4{3yct§2§Tyl

3- net hyl - 4- oxo- 3- phenyLh yde dli
99/ 31077 PCT/ US98I1 2600
(n1 2H, phenyl CH), X\ 24

43¢ 1
790 (Y 3H
5.9 Hz, 1H, CH_(OCH3 (s, H

CH(OCF_i3) 2) . 2.34-2.43 (n1 1H cycl ohe

acetal Rs ©OHIink oil: WO
NN~tHOd6- O: 8 ?7.34-7.39
CH) 3. (dd, J = 4.2 Hz, J
CH 3) 2) 7 3.06 (s, 3H,

J H), 2.10-2.20 (m 2H

10
- (2-meth nyl)-4-[3- o -3-
henyl)butyllpiperazine oxalate
A. Preparation of 2-(2'-benzoyl-2'-phenyl)propyl-1,3-
15 dioxolane.
Following the procedures described in the Example 1,
() Step A, the reaction of 2-(2'-benzoyl-2'-phenyl)ethyl-1,3-

dioxolane (3.54 mmol) and iodomethane (10.62 mmol) in the
presence of sodium hydride (4.25 mmol) gave 2-(2'-benzoyl-
20 2'-phenyl)propyl-1,3-dioxolane (0.60 g).

B. Preparation of 3-benzoyl-3-phenylbutyraldehyde.
Following the procedures described in the Example 1,
Step B, the reaction of 2-(2'-benzoyl-2'-phenyl)propyl-1,3-
25 dioxolane (0.60 g) with 3N hydrochloric acid gave 3-benzoyl-
3-phenylbutyraldehyde as a crude product (0.32 g).

C. Preparation of 1- (2-methoxyphenyl)-4-[3- (benzoyl)-3-
(phenyl)butyl]piperazine.



5 CH 2CH(OCH3) 2), 1.55-146? (m 1H, cyclohexyl -CH &, 1.53 (s, 3H,
R2C(CH3) Ph), 0.80-1.52 (m 9H, cyclohexyl -C H2). To a solution of 82.65 g
(66.29 g, Wb ?é'? 4ol ) of 4cycl ohexyl - 3- net hyl - 4- oxo- 3- pheny lpyiysoetebeny de
di et hyl ace in 539 nL of acetone was added 539 nL of 3 N HC 10 (aq) at
RT. After reaction conpletion (2 h), thgom xture was concxr]tj wm% 5
g (or 1/3 volune) of residue (RT40 C). The residue contaihe I ter
(pH = 0) and was extracted twice with 300 nL of MIHE. The MIBE extract was
washed with 300 nl of 25 % NaCl dried oyer S04, 15 gra filtered
and concent r at €@L tl@wéfft%rﬂl%@"é%é%a{’é@s @e%ereﬁ!\?PetE‘S ?58'H@\i a pi nk

O'h E I1H NB’Bebd@DMfa@) re&&ﬂﬁl(éf 3- baneoylz r3k enﬂ.ﬁ@):yril?@:hg% (T ZT .
pheny en = , =

oy I, Caiaatof) 2nb 1l -HechiErinepy1 hbiodra2ipd ypn23,88

2.41- 2. 495(3nh1um-|tmyxdeﬂtembomel’}ydri7de($o 3B, gR2GACERPRInE, p@'o@&cr a6 (m

10H, cI epar al

1-(2- rret hoxyp emﬂ%ytp?enel;l) £ Ejb( QxS%B%lL Eh (Pt}éﬁg?)ﬁﬂgpg$§q§erﬁzrle of
13.72 g (006321@)rol JThs oax@a:m)mlyt Baﬂepﬁ?Palre@xéSBdSlﬁéﬁ‘y-Ib@@t wosvVigehy de
and 21.57 e (0. Ogggﬁﬂggig 1- (2' - met hoxyphenyl ) pi perazi ne hydrochl ori de

in 391 nLMoP ciiz dded 9.7 mL of AcOH to nmke the reaction~m xture
honogeneons. (hy d)he azacidon 30 sol ution was added slowy 14.63 g (0.06904
nol ) of NaBH(OAc)B After stirring over 4 days (reaction should be conplete
within 2-5 h), 200 nL of 1IN HCl (ag) was added to quench reaction m xture

(pH 110 . The m xture was extracted Wxampd®) g1 of CH2Cl2. The CH2C12

extract was washed again 35 with 200 nmL of i N HC1 (aq) (pH = 1). Both HCl (\)

(agq) washes were conbi ned and saved. The ¢ -'\ c extract was washed
99/ 31077 PCT/US981 26008 d - 44 - 1 ~r J 2002 with 200 nL of 1N NaO-l
(aq) (pH =14 ) . An emnul si d)r—Cbl'arred and s—Ht oken up hy addition of 100 ni

of water and 100 nlL of ) C QS was 'agai n with 200 niL
of 1IN NaCOH (aq) (pH = 25 %9 NaCl 5 (aq), dried
over MgSO04, gravity fi : ford 22.74 g of crude
title conpound as an anber oil. i s agaf nst pure standard-showed
t hat crude product oi | has 13. 66_ £61. 71 % of t|tIe corrpound To the
conbi ned HC1 wasH-2wRetRRpphenyl {3 rdepacy 8 3 #e basic
(pH = 14) The cl oudinsi oty 164 £ i1 it i@e of CH2Cl2.
The CH2Cl2 extracts were conbi ned, vvashed vmth 25 %NaCI (aq) dried over
MyS04, gravity filtered and concentrated to afford 1.86 g of anber oil

resi dife that cd@aldiowithd. l9&gptoocedurescdestrdpedf in5 thiet Exampigound and

1.05 g (1@e8 % t 1H NMVR
(0. D) SE5F f%?ctq‘vif%y‘%nfé i}t’(gﬁgﬁ P9ge§eg;a%'c§%352% 2350 phenyl
C-,-1), 6Pyeny M?l (2-P@, mpog3. endg 12d2m . 2H, phenyl CSI),
3.76 (s, ﬁﬂtm% PpBathedltl. Bnpﬁﬁ@ztl)neneﬁ~%)od12ur84 2.49 (m 4H,

D o N ke TLac ks b SonS; el B BHIARY 5B 07 (o
4H, el omethoxyphdryl) 44 003 1 (¢PclohepHanepalrticmyl) -35 _C~| 2), 0.83-1.00
(m IR OGN prdpl1 plbbPRREhEY 1778 hig1?'i¥ R Yadid@! hid I com
hydrochloric acid salt was prepared as described above.
m.p. = 193-194°C;

MS (m/e): 434 (M*).




U WO 991 31077 PCT/ UgQ8/ 76008 -45 1 ~ J U N 2002 Preparation of enam ne.
‘Scheme V, step A. To a solution of 25.00 g (0.1093 nol) of

1-(2~-me yl ) pi perazi ne hydrochloride in 42 nL of @dded
14.5 nL ?gféﬁégﬁgl) of concentrated 5 (29.4 % NH40H (aq)m?&ﬁ ﬁ?& The

m xture was extracted twice with 250 nkqof 1:1 (v/v) of ThFt he
organi c extracts were conbi ned, driedn%%er NQSO4, gravityﬂ#é alﬁg;agxa
concentrated to afford 20.17 g (96.00 % of 1-(2~nmethoxyphenyl) pi perazi ne
as a pale green oil: 1IHNMt (d6 10 DVMSO): d 6.90-6.97 (m 2H, phenyl CH),
6.83-6.90 (m 3H, phenyl CH), 3.7E&§ﬂpl§41(1}8) 2.77-2.91 (m 8H,

pi perazine CIA), 2.49-2.53 (m iH NH. A solution of 9.55 g (0.0370 nol)
of 4-cycl ohexyl - 3- met hyl - 4- oxo- 3- phenyl bugAr a\dehyde in 10 nL of i PrQAc was
added to 6.77 g (0.0352 nol) of neat 1 15 met hoxyphenyl ) pi per azi ne. The
m xture turned turbid, and@GteHituned to @30lid maspHbEeEn 10 nl of i PrOAc
was added. The solid wg _;Iurryed\mﬁth 4 i PrOAc. After 1.5 h
reacti on was conpl ete. o1 d VR ¢red and washed with 10 niL
of iPrOAc and air drien t@ affQrds9.81 20yg (¥ % of pure enanm ne as an
of f-white powder. The filtrate was concentrated to afford 6.40 g of crude
enami ne; 1H Nh=t(X-GediM5dhedy ) 34=- [343ci8lo hesskbeny1)7320-7.31 (m

3H, phenyl C Hy, 6 87 04 (m 4H_phenyl, CSl).. & 06 (d. J.25 - 14.2 Hz,
1H, CR3CH ~C_H NR2 %ﬁi%éi%%%%@-l =CH

NR2(t5ans)), 3.80 (s, 3H, OC H3), 2.93-3.15 (m 8H, piperazine C~i2),

%33' 50 (m BHLBAEE IP’%“—&?‘% 8 feffribody A Lo BBRBY 151 511 a4

30 3ste@<ﬂ.owén@|remmn Qf 03- gyglopﬁptemcaybpwéxw- -C-2), 0.83-1.03

(m 1H, ?h d¥¥?96 epgrgglﬂﬂoI f ahignal (sLtl e conmpound. Schene V,
step B: (0. 00101 nDI) of % Pd/ C_35 i,n_a 500 nL Parr bottle
chilled WWQQQWXﬁLQBﬁ}lBk%eéﬂﬂbﬂe8(3848 F@oéioflﬁblf°gﬁugbove f or ned

enamme. tidadet@6/boranéhiy 28631077 7PHmbEP84a680BurébproductUs -32~2

m xture ded 4 | Ln [ 22 C). H2 was

introducg%&ﬁ%%ﬁy #bg}dgniétu?gggggggthgﬁgFggﬁgiége at RT to conplete

react i on.(phenyl Jaxopy Ll pipenszineud70 mg) in 67% yield. The di-
hydrochloric acid salt was prepared as described above.

m.p. = 210-212°C;
15 MS (m/e): 406 (Mt).

Example 8
O) 0
O-CH, OH
/\ HO
N N o,
1-(2-metho henyl)-4-[4- cloh ~4- ro -3-
20 en butvllpiperazine oxala

To a stirred solution of 1-(2-methoxyphenyl)-4-[3-
(cyclohexanecarbonyl) -3- (phenyl)propyll piperazine (0.11 g,

0.20 mmol) in methylene chloride (10 mL) at -78°C under
25 nitrogen was added Dibal-H™ solution (0.89 mmol). The

mixture was stirred at -78°C for 1 hour and then slowly
warmed to room temperature for 16 hours. Workup followed by



filtered and concentrgfed to afford 8.70 g of a cglorless 5 oil. The Pd/
catal yst was washed with 50 nL of TPAwith stirring. The black slurry was
vacuum fil|tered. The filtrate was conbined with 8.70 g of rgsi
concentra?’%swozﬁ‘ford 10.03 g of the final title conpound gék@ggsé?dgﬁ ess
oil. 10 Additional conpounds included wth the scope of t pr n

i nvention, which can be prepared by cw%géﬁ ordi nary skillhf& Lﬁiﬁa&gozn a
manner anal ogous to the procedures descri bed above, are as follows: 15 10)
(+)-1-(2-nmet hoxyphenyl ) -4-[ 3- (cycl ohexanecar bonyl ) - 3( phenyl ) but yl ] pi per azi
e di hydr opnerdifdeatibn by flash chromatography gave pure 1-(2-

(+)-1-(2- Q&&gm W43 ( Qﬁﬁ%ﬂﬂ?ﬁ b = beoyl ) but yl ] pi per azi
e rmnohyd{rﬁ%ttt):l?&om e?éﬁé)ol)lgs g &.}ﬁl A .ﬂ'ﬂyé:}o:?ﬂ.) 3

(+} - 1- ( 2- iPheaYyp b D]l pigerazing otf:Qffe ) bbyT§% 3y paddy| ) Bhey| | pi per azi
e succinabgalbtle skt was prepared as described above. _ _
(+)-1-(2-nethoxypheny|)-4-#%- cycl ohexanecar bonyl ) - 3( phenyl ) but yl ] pi per azi
e sucd natep.2=11004)102°C;

(+)-1-(2-pet hoxyphenyl) ~4-[ 3- (cycl ohexanecar bonyl ) - 325

(phenyl )b r}]“"p{ €r %%@ﬁﬂhosphate; 15)

(+)-1-(2-met hoxyphenyl)-4:[3-(cycl ohexanecar bonyl ) - 3( phenyl ) but yl ] pi per azi
e d -tartrate; 16)

(+) - 1- (2- met hoxyphenyl ) - 4- [ 3- (cycl oExampdeadbonyl ) - 3( phenyl ) but yl ] pi per azi
e l-tartrate; 30 17)

(+)-1-(2-met hoxyphenyl)-4-]3-(cycl ohexanecar
e nmal eate; Serotonin | ~j~ rec ~tor act~vitv onpounds of the present
invention are selective 35 antaddnCdi;s at the Ferotonin 1A receptor.

Previ ously known conmpounds w-th({| A pecgpt act--@OH.y typically have the
WO 99/ 31077 s PCTNS98/ 26008 14 3isadvantage of
possessi ng other central ne g system act ig es.as well. It is now well
under at ood by pharnacol ogi stsS and physicians th armaceuti cal s which
have a single physiological activity, or which @ ch nore 5 active in
the desired activity than in their other activities, are nmuch nore
desir@gple for tPerapyetNaRvBHENGETRAUNES (RIJII] 5 XGNP £)2 Whi ch have
mul tiple activi q ' nown Serotonin

, ~3-adrenergic or

) - 3(phenyl ) but yl ] pi perazi

Ld D Do d e

receptor | A antagonists 10 £¥ L +a DRt aa3
dopam ne-2 activity as well, and are therefore nons

elective for | A
activity. o
Preparati of 2-phenvyl-1- 1 ne-ethan-1-on

15
Scheme III, step A: A 5 L reaction vessel was charged

with tetrahydrofuran (1.05 L) under an atmosphere of
nitrogen. The solution was cooled with an acetone/ice bath
to about -5°C. Liquid dimethylamine (115.9 g, 2.57 mol) was

20 then added through a teflon addition tube. The cooling bath
was removed and the solution was allowed to warm to about
15-20°C. Methyl cyclohexanecarboxylate (341.7 g, 2.40 mol)
was then added resulting in a tea-colored solution. Then
benzylmagnesium chloride (2.52 L of a 2.0 M solution in THF, -

25 246 mol) was slowly added at a rate to complete addition in
about 1.8 to about 2.2 hours. A cooling bath was applied to
maintain the temperature of the reaction mixture at about

C

n
n

n

n
n

n_

O

Py



The "5- HT1A receptor binding potency of the present gonpounds has been
nmeasured by a nodification of the binding 15 assay descri bed by Taylor, et
al. (J. P Exp. Ther., 2~, 118-125, 1986); and Wng har m
Hi ochens @g?g%.ﬁf%ﬁ& 173-77 (1993). Menbranes for the bindi gg@fgg?ﬂ%@&ﬁre
prepared from nmal e Sprague-Dawl ey rats_§350-250 g). The anfinkl $UMr2002 1! ed
by decapitation, and the brains were 20 rapidly chilled and di ssected to
obtai n the hi ppocanpi. Menbranes fromthe hi ppocanpi were either prepared
that day, or the hippocanpi were stored frozen (-70) until the day of
preparati 88-2PhE fumimshdhanadddiignr edRBiendHiR deenrinadgieesiv8ue in 40

vol unes ofhilesieR! Golnitstdly s h@dieq, achd 2oshutigg £PQrdM whK 7.4 at 22)

using a hom)%enl er far 15 seconds, and the hom)genate was” centrifuged at
39800xg 1 BFIFESH Rt oM RETREEATURS HOF| BPOWhsTt ACRORES nspaRfied i n ¢ he
Sﬁ.ﬁe bugge‘eacmi:d)ri et scante | aug at e etﬂdlﬁ%suesp_e@gfsoahaﬁoo%%s was repeaéed
three [ i the 30 rapes. Befween e.second an
third %asFreo?%t é: #&%@&%ﬁ%%r%ﬁe@ﬁewgf n%%%a?@l\ﬁg?'ﬂ?éwl nﬁ?ggrat 37
to facilit(3t&8t ie amshthhe sdlwtioyewasscoobedidso Teesfthah BBCI et Thas
resuspend L3 6 1,5+ r | O & i d . : A C ratian of
2 ng of t?géggeo}iégﬂngi}m&e@%S&v%i%‘?}??‘38@63 ?y%igé%%%g%ngggs%s@gkgr ed
frozen (-0 ig§ batthaprlied thethe ndeagehssalhe Rbaveuebildedt he bi nding

assay hadraaldcidn Wi BOfwddOned a0GwLPNbahPed iR€o the EnY1YEH99/ 31077
-48- ~ ~r JUN 2002, fol Tri s-l_;Z{oclr ochloric acid (50

PCTNS981 26QQ8 , | oM nQ: m ,
par gf’r‘?neg&gb‘tﬁ, ACid E@RAurien jrjth ?’émfrggﬁ}l- DPATEXE T BMR MpXOtBBERopri at e
i huti onsoekutrse (WraegTanit ion BY estadabeiornbiesacof eshepeaatefoaqui val ent to

f (Mol t) i f fLnal f 7.4, T
fubes wer BLREDTe SIS 1 Colilten £8 AaihiginPlhg ténpersBorRist .
contents #Bee quench FHliyicn heled 4570ughhieB ddditien (pf etheated with

0. 5s pol -8 Iy I : ' LGEs
Ut T Toeor soner € I‘?S%B%higgét AeeapolOet0n, "Eha ariarass,

|i quitP scFREFEADN RGPS WaktF9oleddtaprerni temperature ppnd BhAdPHg t o

t het ﬁ HTliasi bE3ustedaid nesbas 1% hseN F\Iﬂb; fes eﬁﬁgh I)chs %ﬁﬁﬁi&ﬁéﬂ@l— Qﬁb@RteEobound
in the presence.an ce - HT. val ues, |.e., e
concent raf%lg erné"ﬁ%regﬁs'f i nIIIIII)?tq%’a)EIB‘FEIIrﬁ%a‘BI:ﬁEI‘n’B,lXII\IéF% H8fer ni ned from
12- poi nt estpraictieidorwictih WEBBRIS [ g7 hoh) | neTher kayersi waré SY&paFat SISIA,
Inc., Eva 0 von |l C rte l I [Ng.t

Chong: pr ubofr Crgatte, oYbd Gl Salfha “ILRTA Mt 8 iR HEB6UPLO91, 65, )
experd Srenld 1nde Ldiqlgioner iby t2 i pecend ewaphing | whth ai watey/METBBys of sone

of the prasefure@nROWHY, haves been Condi 8fgaHl c DYadarasaayeMBbiBdnkli ch 25
uses a cl oneg)&g:*&ﬂlﬂ e whi CE expresses the serotonjn | A receptor, rather

I
than the KPS nk&83 dakh: cPBhed Q¥eY ¥ArAUg cMBEBRS U | bed
%Mar?i nsudtfazle , (157 Bio, i?mlred add, cdﬂBéﬂtidBéal ﬁﬁ&gﬁ) vaduam,. et al .,
nol oc =ikl 7541 :
~Taun3m S(E:r 3 e edéerlocrsgls%%h&lgg%%r%%@% %xgggd‘ﬁgﬁﬁﬁ?fé?}s E@gﬁft 5% om
the c&t| Previsessrude Zuphenyl i bt ¢ycloheyanenenhani LhonesbR2 . 8rgin.t he
hi ppocanpah iEe HIMANE rascdyia PHIAE @Qég%gf;'?éhe h8x¥| ¥8abE3ba W2eAbutHTi 2

ant agoni sm subcut aneous, t est VO 99
further purification.



PCT/ US98/ 26008 1 ~ J U N, 2002 Conpounds were tested_gver a range of

subcut aneous doses for activity in blocking the 8-0OH DPAT i nduced behavi ors
and hypot h‘gbgbg 07 sLower lip retraction (LLR) and fl at body P@EisdsL6TBR)

were recorded”Th nale Sprague Dawley 5 rats ("' 250 grama' from Harl an

Sprague Dawl ey). Both LLR and FBP were_ggasured on a scal ”gf Jw% %[g@?ff et °
al, 1997). In the LLR behavioral assay, "0'~ indicated nor tion;
"1" indicated a slight separation of the lips; "2" indicated that the lips
were open with sone teeth visible; 10 "3" indicated that the |ips were

fully open with all the front teeth exposed. In the FBP assay, a score of

“0" indicated normal body posture; "1" i
the floor with the back in its normal ro position; "2" indicated that
the stomach was on the floor 15 with the“agK strai ghtened and rising from
the shoulders to the hips; "3" indicated that the stomach was pressed into
the floor and the back was fl att o ReCHhoul ders and hips even. Core
body tenperature was recorded by recta be inserted 5.0 cminmediately
after the behavioral 20 neasures. Ratg wg ect ed subcut aneous with
conpound (at 0, 0.3, 1.0 and 3.0 mgliKg) 35 s before scoring and the
8- OH DPAT (0.1 ng/ kg subcutaneous) was inje PO m nutes _ before
scoring. 25 b) SHTlI a agoni st subcut aneous tes he conpounds were al so

tested at ﬁ%ﬁ#@p@ of 11.011@&%5_1?9@1@@3#5@@g&@&%éé@%@ﬂﬁduced
S5HTl a agoni st-Trke hypotherm a. he potent serotonin receptor

activity & resent conpounds gives them a nunber of pharnmaceutical and
therapgutic appdiesrhe orsr, QeeiB} hosepRgRyl cat t9aschexanedEt®@of - one ( )

br eai t he it 8.acko Y anierSues Fomhiasd ¥iEneomsE 145 N 260% Fbacco or
ni coti ne wmedklEdwa2s0 tm]L srownhd Boowomt Hdaskhequlippedcwddin @i stagatetarc of

ni cotine r, t n d u d T use of
t obacco has J.ﬁl.ecgo‘-’lrr]li-s e%'( : i\:;\nf%e%lg %i éhgﬁm 8{3%8 ﬁ?:lfi.g:sa ers%‘gllte t he
vel | knownddiieien @mls OTOt‘h}éeu%‘élﬁrltlgba@éﬁtilﬁnal@-sl gddest ns. Thus, it

is clegr t aé@ﬂﬂﬁ%f@%ﬁ@oﬁ%&ée@| U4h§b' E4f9rﬁﬂn8§l) .1 f anatgoeddi ct|ve and
that its use I‘OVI des sensatiopns tQ the Us are pleasant

wel cone. Sty and| £5S katiou Eonut 16 bacens K ( or m
i11 eff ectb:rcn#n: tsrhsereiéatim mixentréywasi goioredc Sopaagnadajaityial he use

O L0200 DA AL AL b 3 DNGESHTRD KBBLsge 1l e

cessation© nOKT NQg anpl easant hdr awal
synpt ons, mm¢a¢enml@ehyde|da@thylyacaﬁahnXBetZﬁ g; edill.8sameds, wakek of

Conceﬂératdé&bd'd%s@f@@eg{‘&séhe'Q&&i@ﬁ.?g Eﬁﬁ £, b8 %?:;;%:Jrlg&gﬁl)f‘

wel ght gal n cour se cravin r tO acco.

probabl y HEIHeRS - wi Tee yreaeel ?Iﬁe‘F‘b&S?uFS W3si §Pephéeé§§§ataltor$%1c tf(ﬂifac?co

use is ni agdiNes 21%&@@'@@@m@twhb&htbﬁeu‘ééaehahcm&bc&@:@wd%ﬂn@um or
ni cotine pr%\/jadl ng r ansder wi del ﬁ&ggiom) however, that { )

tc
ni cotine rEptatehen h? Sr?%ggag?pa %‘F\}’éemﬁﬁog{“&ﬁaf%’ 3Ry chol ogi cal
t r eat ment m&j/Wafaenllngtthe ahohdeoS°Chm¢rpsEassuumenemnmn:deI y

{Soneka?s, U207 41|89, 9rasots 4RO Saibal SeEStetsyl siedicSldiidnite O
nmost comnﬁﬁ%ﬁﬁ¥@ns%%@|ﬂ@aégeclgaﬁélﬁﬁsfrOm yellow to brown. With the
cooling bath still in place, the reaction mixture was
stirred for an additional 15 minutes followed by dropwise
addition of iodomethane (10.26 g, 72.3 mmol, neat). The
25 temperature of the reaction mixture was maintained at or
below 21°C. Any exotherm during the iodomethane addition
should be maintained below 41-43°C, which is the boiling
point of iodomethane. After addition was complete, the
reaction mixture was allowed to stir for 1 to 4 hours at
30 room temperature. The reaction mixture was then partitioned
between MTBE (100 mL) and water (100 mL). The organic phase




The '‘present invention isgalso hel pful, however, in ggsisting in breaking
the habit of all types of tobacco snoking, as 30 well as the use of snuff,
chewi ng t tc. The present nmethod is also helpful to have
replaced,qwggﬁgﬂp?ally repl aced, their use of tobacco with FE2R§22M§?8

Mi cotine replacenent therapy. Thus, suchgpatients can be 4s§|§M§N 2@02educe
and even elimnate entirely their 35 dependence on nicotine in all fornms.

It will be understood that the present invention is useful for preventing
or alleviating the wthdrawal sy ons WD 99/ 31 077 _r PCT/US98126008 - 51-
~ 4 JUN 2MBS Wﬁ%@%fW%?%tW%‘é@?ezgsxmﬁ% Bhb, tPYiRG (80eMbhi ndrdesy veduce

their use a}idy&b@@@%@gn@sﬁmlaﬁlfib@ convPion thdtayal awapt oms of such
peopl e inclu at least, . irritabilit

i et restl egsn ck of

Ponbent r alficeRtkat el At horaigem, Hrprotier bk Rengai cEha v iht

gai n, Iigmnnaqﬂbdmeeﬁclandxaﬂecarhmnyg butanebatﬁosog)nasoalyellbhe
prevens| oY al ekl Akhde Yha BLELa £ YR OfBea 'R CRONGRECEANRIRY OF
occur Tn conjunc ceasin reducrng th ent S Use Of tobacco
or n|c0t|rﬁithpwﬁdé@rthdrrpﬁniflq@tbﬁnthe present invention and an

i nportant aspect of it. The present invention is carried out by

adm ni stering an effective amount of anconmpound of Formula | or fornmula la
to a patient who is in need of or carrying out a reducti on or cessation of
.tobacco or nicotine use. 15 As ys®ad_hexg q&q term"patient” refers to a
war mbl ooded ani mal , such as a n#d thin the term"patient”
are humans, dogs, rats, mce and |s under st ood that the

Qi?ferred patient is a human. An effecti \ount of a conmpound of Formul a
or 20 formula la, is the anount, —df the conpound which provides
the de5|r-oreffect 69 ' ReTg" The dose of

conpound ¢ *ective over
a wi d&é0dosage r&mgemelnIgenetap Cit lslfDmethbmytSiphenyheBP 200 ng/day; 25

3o usual, e ilindoatudi Dh.GRL Sk ehed | 928 SBY) Cul Wiachi el

di vi ded do I ng on g ment f he” physici an ~. arge of the
case. A nokk Pretenee8PAngk) ofodbewed| byt addibbont of ﬁeoaﬂoﬁchd@%/ day;

ot her dosage) I anggs EQ&EElBEYm@ﬁtQESfﬁééegthBrEQr Eéknoﬁ'er wa&t oM € 30
fromabout 10 to about 5

2 8 gh rom ab '(i Ba [ day; from
about 10 t'CERSIRLYEE my/ dhy aﬁn ﬁnpﬁP{‘FEHFﬁﬁF? pPBREFY X&CPé‘?Ig
about 180 tmha@on1225tngbﬂag1nal vblhmbeanddEhenoe&trhatedhwi&&se for a

i ti j th f t
ohyel cf an TSt Eede ENFokfads B6b k) . CThUIBREARAE Sifeatly SAY then |,
size of tHeaphedewiththuineak36p mid ,ndried overhanpydrens magnesium

characterighi £5c81 éﬁétﬂéﬁtEiﬂkéie@oﬂﬁauEgnéaﬁﬁﬁatehhﬁnde%ow%&hﬁhpﬁﬁa
PCT/ US98/ 26008 - 52- JUN 2
prov1de crude 3- phenyl -3-cyclohexanecarbonyl-butan-l1-al
{i) 20 (57.8 g). Alternatively, the dried and filtered methylene
chloride solution can be used directly in the next step

without concentration.

reparati of the finagl titl mpo -(2-
25 etho hepvl) -4-[3- (cvcloh necaxbonyl) -3 -
n l]lpiperazine.

Scheme III, step D; 3-Phenyl-3-cyclohexanecarbonyl-
butan-1-al (57.8 g, 224 mmol) was dissolved in methylene
chloride (1650 mL) followed by addition of 1-(2-

30 methoxyphenyl)piperazine hydrochloride (56.3 g, 246 mmol).
Acetic acid (41 mL) may optionally be added to turn the
slurry into a solution. To the stirred solution, sodium
triacetoxyborohydride (60.3 g, 284 mmol)was slowly added. A



intensity of the patient,s tobacco habit, the intengity of the patient's

w t hdr awal syrrptom; and psychol ogi cal factors which may affect the
patient’'syph ?isﬁ pgi cal responses. The effect of the conpoupgdgnisdsreoos
al l eviating e synptons 5 of nicotine withdrawal was evaluated in rats by
an auditory startle test, which was cargged out as followd. LPrio¢N ?@ % for
Ni coti ne Wthdrawal St ud| es Aninmals: Male Long Evans rats were 1n ual l'y
housed 10 in a controlled environnent on a 12 hour |ight-dark cycle and
were given _free access to food (Purina Rodent Chow) and water. AII

treat ment SgriGits W@%&@W@?%t%nd@rﬁhlerm Waei REofuesCmenTheRrat s wer e

anest het i zedatilch Rabahhdera st Fedd' for08APAEA1 B BNRINMRS hotirEa akd
Corporation, Palo Altao, %l wer e i Iant ed s b%g aneously.

Ni cotine PR t%@%’%ﬁssgi%dr?%cﬁ 98 ¥Rr8gk QP guenTae g’ﬁ’ps wer e
filled w tldddittiloer dﬂ @to e sbdiurh riayérokiadyg/ Kgobasmbdap):odluqilmgsiaomm cal
salin T t u ts

anest ﬁset [ \zge?r :é% q‘tach Icyochc"l)ane a%‘{‘%%& 1"ggc%écrﬁel er?%\l/ﬁec ) %g' tor Ut e
Response: Whise tdms @xtrantted rekth |mehﬁemt chjoxidet (8 tdmesnsdL( gask

ampl i t ude 3y Of wradligtdltnd o ' Sk SraBes Gepedednbzhas, SiRateR00

| nstrunents startle C San D eg CA). Startle sessions 25 consisted

of a 5-ni MRCEaEYekY I tHerd Y MrHEL bé@R@r%nd nopsy Eogdum, hydmoxigisa

i medi at e'(BGOfOOHIQV)Ed:M'xe?5(GH@&§m ﬁtaﬁﬂédobvaudahnwrwsrm{al neb3Qin? dBA
d at second i nterval s. Peak start,l.e

noi se urati ent

Dot e Sukiat e St Lr Al i e SaqaenSESPPa UARSE BRCun B0 BUOHIGe for
each sessitdre Al drijtls aedrpowed pasdanghtek exaluated daily at 24 hour ()
intervals on days 1-4 follow ng nicotine withdrawal. Conbination with i

reu . pt ak i bigors 35 A further plication of the c ounds _of Fornul a
or for }b ' Us@ Pnn@ontﬁp&#at Ford 190t h*max eF $€£ e efiptaie
| nh| Qf urther potentiate the action of those WO 991 31077 r

rerrbbanases (e e SR AR T TR

to \/\homthga%rug con‘bl natlhon is adm ni stered. Typi cal and ' appropr| ate

\s/gm)tonl ni eu aCé saﬁh'}%' 1) a;egi oxetl §get| %36 (9:;1
Accor d| ng ei t‘ent’i‘ating 't he

action of seroton u’pta e | ng parPl cu y one of the group
consi sti ngaqf i n | 10 venI a

cital opraq_]& 5 §S‘?H %bf?rty of
ser ot §|On

admnlster rot 'r t é h |tor n co |nat|on vmtha
conmpound (3’\:‘cp or'mi as%el 2? entu%@f% Tfl]ig ? ‘invention al so provides

phar maceutyfzal , QRSP onpri sefot @nigy ;r g¢ipt i nhi bitor
in conbi Nadunn Md h -ﬁsfépné%ﬁg% ﬂ?ogorgul quﬁ?.gr ?{gr (r?ulaai I g\ﬂ a@nﬂélﬁa met hod of { }

treat] Qg a pat hol ogi caI condi tion wnl ch is created by or is dependent upon
decr eased avai l abi I i ty of serotonin, dopam ne 20 or norepinephrine, which

met hod corRxrersasa tadl Xu)slep! B 3¢ therapy to a patient in
need of su r mr-,;_n |y e ] ;
N- et hy! - = éca )| but razin a din

t he hydrochl or|l}e(%-dﬂetmwﬁnyahd‘lai3t-H@}nCd@élmnaoetlthanilf) i3s two
enant i Oner g, ea}/l)%ufmip%ﬁéifngfﬂpﬁfﬁ%f d%fe)rc‘?:fl%ug : €9” wde conpound.

Robert son, the separation

of th#5R M@mti@mm@ethws&t i(58 aﬁd sfwé«kayqdqazy pditipniefty as
serotoni Nmaleic acid (26.8 g) and MTBE (200 mL). This mixture was

concentrated to a paste and then redissolved by addition of
methanol (approximately 15 mL) and MTBE (200 mL). The
mixture was seeded and an additional amount of MIBE (300 mlL)
40 was added once crystallization was initiated. The mixture
was suction filtered, and the solid rinsed with MTBE and



30 uptake inhibitors is_simlar to each other. In tQis docunent, the word
"fluoxetine~~ will be used to nean any acid addition salt or the free base,

and to in ther the racem c mxture or either of the fP6bsR6008
enantloneﬁkygﬁbﬁéxetlne N- et hyl - 3- ( 1- napht hal enyl oxy) - 3- (é%

‘t hi enyl ) propanam ne, is usually adm ni red as the hydr t and
Is the (+) enantiorrer. It was first tau%tg'ﬁt by U. S Patenﬂ’qg ‘ggﬁwmm}m ch
shows its high F/ ~ WD 99/31 077 PCT/US98I 26008 -54- 1 ~r JUN 2002
potency. The word ~~dul oxetine will sed here to refer to any acid

addi ti on ¥aruugr draeds for Sadeugs tawe%ﬂtﬁcec,tm erogifiefehe neltke known in the
l'i teraturgompBdnit g108tlg9d * of synthesis and its activity as an inhibitor
of serotonin 5 and norepinephrine uptake are taught by U S. Patent
4,761,501. Venlafaxine is identified as conmpound A in that patent.

M | naci‘pran a¥dhtdoat hyne? ofmoradisiayy -skilenyie yehepippacechd bpxepade) i s

t ht. b t 6 i it
Ecanplle. 4CPenE e PrRou nds T r BN P It ebsant o Moret, e
al ., hbur®pyainheaan¢parbon?11 39(@ﬁyﬁyl)hunxi]mmperQanarnénoaogica
activiti eﬁa‘-‘fe%agﬁgié é | sgbe ecttbare) Fﬁé’é’é’i':].?éd(ébage, rom

f1 uor opheny zof urancar boni tri osed in US.

Pat ent 4, €36 993xa§e§a§§qmménﬁnnhgnﬁkpu;y##ﬂiﬁmxﬁe and bh&?nacology was
d'SC|03edm@!h@&&?ﬁbﬁ?ig%ﬁp@rdﬂlne1a§ dekcHddBsOheratly 1R3sER8mE) v, and

reports of it i ni cal fectiveness in depression may be found in 20

Dufodﬁf et al. , Int. din. Ps3rchoRharm-col. , ~, 225 (1987) , and
I yrer man aghtionbiod 1-A39m -4-13-
=Tret hoxy- hyl ) oxi nme,

I s taught ’ t he drug
have been 25 pll‘bla §meb>comm@ens enrwarecBrby oge oﬁaondcnary 8kil05

(1977); aﬁﬁ @ﬁemﬁk@e’fﬂ3ammannérfgﬂéi SdNes RSO Heparatidfiof188e) : and

Benfi el d, , uas ~,, . Par oxet’l ne

trapsy - )ayorfmmglseﬁfo(ﬁ%| fa-”ﬁnbm ¥R% |Pase sard [BYdpAERY PFHCpRFiLEi ne,
may be f oupd proviQeUaSwiiaie el 13 9 mé:’c)arm #990d1206. Reports of the
drug s activity are in Lassen, Eur. J. Pharmaco~, 47, 351 (1978); Hassan,
et al., .Brit. J. O i p. Pharna~~o| ~, 705 (1985) Laursen, et al., Acta
Psychi at . P¥epad 2.4 = 3% oJl gt [AF.
Neur ons-y L§b,have
been nent € presen
i nverd§ on{a oxyphenyild 44
henyl b t iperazi
Scheme III, step E:
. Materials:
(‘) Chiralpak AD Bulk packing, 20 micron
25 Acetonitrile
3A alcohol
Prochrom 8 cm column
Prochrom LC-80 system/collection system
30 Column Preparation: A ProChem LC-80 automated system

with an 8 X 19 cm Prochrom column (ProChem, 5622 West 73%¢
Street, Indianapolis, IN 46278)is slurry packed using
approximately 500 g Chiralpak AD (Chiral Technologies, 730
Springdale Drive, Exton, PA 19341) in propanol (1 L). An

35 eluent containing approximately 5% 3A alcohol in
acetonitrile was prepared. Column flow rate was 155 mL/min
and the detector was set at 280 nm. The racemic 1-(2-



, WD 99/31077 PCTNS98126008 -55- ~ ~r JUN ZOOZ In general, conbinations and
nmet hods of treatnent using fluoxetine or dul oxetine as the SRl are

preferred.y, g{ﬂﬂklr be understood by the skilled reader that P@r}ué@gmmo@he
conpounds use the present invention are capable of 5 fornrng salts, an

that the salt fornms of pharmaceutical s.gge conmonly used, qitﬁ qgﬁﬁb
they are nore readily crystallized and purified than are th ree bases.
all cases, the use of the pharmaceuticals described above as salts is
contenplated in the description herein, and often 10 is preferred, and the

phar naceume@érqwm%@p} bt el3al e¥chpharpngrarbenydipdur@etivd lincl uded i n

the nanes 3qf fB?fE?ﬁﬂﬁérﬁﬁlhEe(QSU§§ wagdaiBsheelr §3£nt conbi nation
must, in the flnal nalysi's ge set cian _in _charge of, the case,

Si

usi ng kno® %ﬂr%¥ﬁa @pcﬁﬁ @HBréFéﬁéF?Eé 308 Pife tHidySANESHi nat i on
as Flet er rrma@d_ we’ngﬂednmttotar fl asgkaaddt aﬁluheaawueﬁr sldetordft il pEBOo ent, h

i ncl udi n i\sea t [ | |cra is treating the
pati egéf ) gé’ﬁeral Jté) él(l%l%% gg 8£§8e§m§%8 Q%Fr@ é?‘gf &F élgmd&soa}eesg

provi ded. S@@Mgmgnﬁd@he né+!s and doheevtnthomgrageofnill-(2f-i r st be gi ven

I d nbi
separ at el e Iﬁﬁ@&%ﬁ(ﬁ¥ﬁpig?§ EH@#59§°595° i)dgerre combi nati on, one

woul d choose | nes e Co nent drugs. Fluoxetlne
fronraboutPPQﬂY¥9 Ykiph@er@ﬁEEFdayFrEQtQPQSeWﬁéﬁ thesmesdd@eted t o about

40 g once/igay tHEe err&@aﬁeioiaekl arataag ehsassi va P@Qmihec\ée Hgease,
fronrabout 2Q to aboug gﬁ}once day; Dul oxetine: fromabout | to about 30

N/ d&y:< é’f’é??e’fﬁ :F!F BBBEE-5 to about 20 ng once/day; 30
VenlataX|ne fromabout 10 to about 150 ng oncethricel/ day; preferred, fronq:)

about 25 to abqut 125 thrice/day; MIlnacgipran:. froma .10 t o about
100 ngy oncetw € ‘%éﬁ?aHE%?%??eﬁ ef%%ﬁFaBgugh%S%Vg 38&&?4&§#h}%§?%ﬁﬁce/day;
Ci t al opr amas Gehepuined mndebouheSGO&gowﬁng/@@pdlpn@hsrred from about ZO

to about 30 ny UWGEHEAY4e XV{%Q%&S@QZ} FeLRs ?pos -56- ~ ~ ~UN 2~~2 k
Fl uvoxami ne: from about to a 8 once/ d preferred f rom about
50 t 2 bout 30@W%Ce}ﬁa?thanol in Heptane contalnlng 0.2%

dimethylamine
Flow rate: 0.6 mL/min
Temperature: ambient
uv: 280 nm
20 ¥ee for the (-) enantiomer 96.4%.
%¥ee for the (+) enantiomer 96.6%.

Pr ratio f (+#)-1-(2-met henyl)-4- )
loh arbonyl) -3- nyl)but iperazi -
25 dihydrochioride.
Scheme III, step F: (+)-1-(2-methoxyphenyl)-4-(3-
(cyclohexanecarbonyl) -3- (phenyl)butyl]lpiperazine (15.0 g,
34.5 mmol, prepared above) was diluted with methanol (40
mL). To this solution was added HCl (9.58 g of a 26.3%
30 solution in methanol, 69.0 mmol). The mixture began to form
gelatinous-looking crystals and set up solid within minutes.
To this mixture was added with vigorous stirring, diethyl
ether (100 mL). The white solid was collected by suction
filtration and then dried under vacuum at 45°C for two days
35 to provide the title compound (13.4 g, 76%) as a white
solid; mp(DSC) = 195.58 °C



Paroxetine: from about 5 to about 100 ng once/day; preferred, from about 50
"t o about 300 ng once/ day 5 1In nore general terns, one would create a

conbi nat i e present invention by choosing a dosage ETlﬁgbs,ﬁg&ordl ng
to the sd?&??’g'gwt he above gui deline, and choosing a dosage of the compound

‘of Formula | or forrmula la in the ran t aught above. ctive
therapy of the present invention is c‘gﬁi ed out by adm'f]%s ‘.Bjﬂ\ﬁébb%
together with a conpound of Formula | or formula la in any manner whi ch
provides effective levels of the two compounds in the body at the sane
time. ALIRof (tqwleom@%ndsz%ﬁ@e?ﬂé&:aﬂé70<9r'alll5>9215 148 | AL arkP &t e

nor nal | y 1@dinild¥edried orally, and so oral adninistration of the adjunctive
conbination is preferred. They may be adm ni stered together, in a single
dosage fdHM NMR meBOioe Midyi MMSOSr &d 7saar(@Eal ) ,HRGesler 3Ky ah) 7.03

admi rB st r(@#H,oM)i .88 (Wb anl 3 +Hut BRBr 20 2veh (48, om) y3plef éPHedm out e.
For exanpl-64 t(@dhsaor 7al4¢ @k sr ativh B, be) vbr?GdééHr aml)elf-éil patients
who axe f‘@r}’geﬁff)ulo &6 pditthl ahti about taking oral medicine. One of the drugs
may be adpi nistered by one route, such as oral, and the other may be

adni ni st &P6d NMRt 800r Mpg- dBMSAN, 52813ekeut 458084, LA HlandiAs .12,

i nt rQrus dR8ar72 i A7arkdal12f - 861t rkdecial 12Ut 85, |?h1§a'r7ﬂ-|, cular29,

ci rcunst &ods, e QoutsR 0 ad@ M1 red i Dh G- He, vaPi 24, i AaA¥, way,
limted By 4o @rﬂréi%alzﬁors’dlper%@oflﬁk@dr ugs and the conveni ence of the

patient and the caregiver. | t M_@.I’tl cul ar]az preferred, however, for
the ad ufEMS, €addithi |%¢Hﬁ®Nb%2 atfi i 435 <P at QPRg| 43 f)hapi"rﬁceutl cal
o) ition, and so pharmaceutical conpositions incorporating both a SRl

d a corfgddnd of +R6rRal al¢ orlf MeQHh, | 8eaP8 . kpdChimaleMddnent s of the
35 present invention. Such conpositions nmay take any physical formwhich is
pharmaceutically . ol e, usabl e pharpaceutical conpositions
are part ERRSHSELG : =1- Upymevhasvbheny) L céolde008 -57- 14 JUN 2002
Such adj otd Weh epbeatgtretitin e ploSh 1 Do pbarampiebf ecti ve anount of
eac & K unds...4 ch effectlve armunt is related to the daily dose
of t ni stered. Each adjunctive dosage unit may
cont a| n the 59&116156 MS sifeth A h cbrbolndz;merhaxypbenyadi nda (Bracti on of

ity SRR AL 4 1 fpRtnd I paey SFp Dok atae! XE 0e B fon o
the dose 1G-S mQk)herage sHobikrRA Wht%LMﬁBEaéézot%) pgpiéﬁl"eﬂom’d daily take

10I OnehOfadd'iQ:fdmmméHG]QngrﬁoﬁQ@%@I&zﬁﬁ?naﬂﬂhﬂg@pﬁbp&ﬁbi ,ugi, tss:rmgual .9i ngh
only e other co un e nt s c r ntai ned i n eac

dosa’ uﬁrimlqd 6@‘?1%2& e a‘ggﬁjt?/ 9 ?ﬁg a?ﬁgég ﬁlgsg‘ﬁ' P%r t he t herapy,

and ot herlsfo;mcmamcsh)ch d&he heixtmireafomneﬁoanvmmMsb&édadylmwtrievwhi&h

Lner apy Pl A laeLe £ A1 pLepRgNCa LHEEDEREY! Lrolbrkiesag Unct i ve

t herapy i Ity to au e increase_In-ava 1t
§ey ot oni ﬁnatrﬁﬁseapl nepThe n@lwao‘pam pucthgBefibferrd srd é‘éﬁ*ﬁ@@nd@th

(r]I esul t Ib ngntr)sE R Y &ﬂlt@élta Wiyt é Nebl eat wnmchhﬁalaogtla.btious#d@@ndﬂa:dms

escyj bed be ai increase in availability of serotonin is
partlr"bul &% y‘l%o{}l it ge(nc?q;he%a kferred aspect of the invention. Further,
the invention provi des a nore rap| d onset of action than is usually

provi ded t4ye R I al ogl cal

conditi on@yt oi bgﬁ trea e‘¥5§%h&ti§1e)splrle en?sxggﬁhg&s?’% %g)r?“? \r/,e t her a%/

i ncl ude deprenel dentyll pmara@beesspnehydwpahépvéd@u mb%m@aﬂ@é@ y.

Anot her  pyef e reds onsid 'xﬁ’éhﬂ@f €ag pssbbbc fE‘BmCQ.EEb'e?ﬁ’ﬁH&rl%dt“‘HﬂJd' ng

preferably dul oxetine but also venlafaxine and m Inacipran 30 is urinary
i ncoRBi nerRRCEINerR ead 3E1ePys | HS1 ndRy Plarraffoffieh §8868nHGL -hecome nuch
nore visible to the general public than it has previously been. It is now
recogni zed as_an ext rerrel ) it f_fI icts a

‘ ’ S EISG) 1obatg gl g, quite so
drastically affli cted live in msery and parti al V\D 99/ 31077




s PG'T/ US98/ 26008 ., -58-,~ ~ ~uN zooz . or conpl ete_usel essness, and
afflict their famlies as well . by their affliction. The introduction of

fluoxeti NewEs ?mgreakthrough in the treatnent of depressi orpcTGshsr26008 -
depressives . Q e now much nore likely to be diagnosed and treated than 5

they were only a decade ago. Dul oxetine e in clinical tr}gls,f

tre;t ment of éepressi on. %epressi on is (;Lfotien associ at ed vd?'h\})um;zbmseases
and conditions, or caused by such other conditions. For exanple, it is
associ ated with Parkinson's disease; with 10 HV; with Al zheinmer's di sease;
and wi th abuse of anabolic steroids. Defldssion may al so be associated with
abuse of any substance, or may be associtedcy th behavioral problens

resulting fromor occurring in co with head injuries, nental
retardation or stroke. Depression } variations is a preferred

g\ { herapy nethod and

conposi tions. (Obsessive-conpul sive di sease gars in a great variety of
degrees and synptons, generally |linked by the patient's uncontroll able urge
to perfor 58883 onr bifual-isid1nRehAl - 20haivwlmforgail /i ng, ordering,
cl eansing and the, Like, beyond gny rational. need or.rationale, are the
outward char act FP?F‘FCI f ta%eepdiq%%aseq aAsL?aiLd‘} %Gt f‘ﬁ cted patient nmay be
unabl e t o dpclhaohekydgagmescdamn \chdigride (5 valsl ) equi2®dabycf hBt s sanrde.
Fl uoxetgi ney} Sm_EpBEO&.ﬁg\ iR t-'?@%zag‘!a%dskatsgﬁhﬂl Ptder, countries for the

0 n as

treatment o sessi ve-conpul sive disease a een found to be

ef f ect i ve. PEBR¥LPYOPgnaliedyidmt (TAfidi &P iMMalle Janek? coln PbpTHE: i Bhe It
has been fpdgdet Bal mhbdexl i tMdimanal &R0, aFteliesht Datigtat ordoge )

weight, with the resulting henefit to th atient's circulation and heart
condi t i on, CSRPGERFULE §&Fer’n ™t & RP ThHAR PUTEAr PFACHREI nence
i s classifcelldgensr HCLy axtdddtss] with glvens! ideied, ovepemgsog, camd

whet her, it t.C i,s. 35 the.inghility of t sphi nct e es.t o0 keep
contro 0, oéof’ggn&%k%g i t%f“fﬁ ett%eea‘:b:!talaedecfo %%?desa@léjl %?%?ﬁ%géoéfiol S
bot h types(ef 16ngont7iorgnée NMrR b@®hpMgoes 8t 7on8e7.30! (m,VEHI/LHENSA . S
PCTNS98f Z6008 , -59- 1 ~r JUN 2002 and so is inportant_to the many people

who suf f er CBY om’t BPs Tefifar (s Sty BRRAYE &1 i ngt 50} ot . (BReSprilent
conbi nati ooH) $ usebsl-3f.@3 t(neatimg RFUHOH) ,others digpasess TiGaLers and

condi tions,a |1 S t bel qw., .| y,.cases, th I e 0 be
ment i oned here'&ret 'as’ﬁﬁ%)ip@)t'he%‘ 36%‘2%?0‘%“ @'as%ﬁ%%% (glg}'
Di seadds, 9tROEdA,i on=( 16GD) Hay 3, t+CH (FEQRIBt, O A8+ StB8i tmi cBH, Manual of

Dental D spLaehrfiexyid rsion Revised, published by the Anerican
Psychi atri 09A5508| ti g (DSM . 1In such

0
CH, L )

r i f cl 1_1-phe k

20 Scheme IV, step B: DMSO (118 mL, 1.6674 mol) was added
dropwise to a solution of 126.42 g (0.579 mol) of 1-
cyclohexyl-2-phenylpropanol in 1737 mL of CHpCl; (cooled in
a wet ice acetone bath). After 29 min, 147.93 g (1.0422
mol) of P05 was added. After 11 min, the cooling bath was

25 removed. An aliquot quenched with Et3iN showed complete
reaction within 3 h at RT. The reaction mixture was cooled
in a wet ice acetone bath. Et3N (282 mL, 2.0265 mol) was
added dropwise to the cooled reaction mixture over a 30 min



| 0 cases, the ICD or DS) code numbers are supplied Qelow for the
conveni ence of the reader. depression, ICD 296.2 & 296.3, DSM 296, 294. 80,

293.81, 2 3.83, 310.10, 318.00, 317.00 mgraine 15 na# 1359826008
parti cul ara{ﬁy% %gpat hic pain bulima, ICD 307.51, DSM 307.51 prenenst r'ual

‘syndrome or |late |luteal phase syndr ong,440SM 307. 90 al COhO'Lﬁm&ﬂQB
DSM 305. 00 & 303.90 20 tobacco abuse, I 305.1, DSM 305 anl C

di sorder, |1CD 300.01, DSM 300.01 & 300.21 anxiety, |CD 300.02, DSM 300.00
post - traumatlc syndr ome, DSM 309. 89 nenory | oss, DSM 294.00 25 denentia of ~
agi ng, | CREPHRdsocThRe SRsdiing Pasismas XemyeB @R he REF e Jeas ci t

hy pelr acti Mt;ﬁ.i'rlétig @b@&gn .%é*‘ozd'%fgﬁﬂ &géé&slgﬁb@ﬁféz&uﬂé &@é@&ﬁg&eréé@ 312

i mpul se contr.o i,sor S, orderline
per sonal i Py GFSBFA&EE, a%éété(?fl é’fl 1’%33 I%ﬁ'fciln q)at ‘%%e QY ndr one
premat ur eAfetubhtkdng RAMVspa (ﬂuﬂrmldl ftj‘he:quweoiEI\ﬂ)Mé’e AZag@nor exi a
nervosga M 3 7 1.0 3 d| sorders 7 ism

mut i sm %%ggé/':%l 7 £ ra}sc%afsqﬁ orra a Ell ~ r%(j) (Efll\?% -
Further, HG& dagpouplis =of0)Fomaﬂmed torideovita 1 &L sofe 10 parKgQQd a(rdqz) usef ul
for all eV| f_Il ngéghiﬁynma%d)ftlﬁf@“ﬂgne% Qﬁﬁ:’i?‘t#sd’d‘ X drawal

when admn ster in conmbination with serotonin reupta e|n b|t . The

SRN s to Belusdaninvwashed mddithddt AfeMRSET ampshrd é‘fﬂ‘ﬁ'lﬁl Ltk a@f ofd rr‘et hods

and for rruNaCnoreaq)ar @lrel%deﬁféfr* Qﬁt(ﬁbo‘{ﬁaﬁf&?{ #59 tfrddieard esent conpounds
atlents strivin to 10 use of tobacco of. nicotine

W th
prow1 es gﬁPEF §Fﬁ(’j e tV@ "}“b\)‘flét bt G TRRIaFO PSP HERFE MieeS -
@am ng A;mmnbasm* ofilswEh gha iteinilss dompouthd g ICET VELISNesss . 437 i ¥ pbvast y,
cravi ng, ?i?&'e e appetite, anxiety, depression in many forns, inability
to concen Ad the 15 |ike. Ther apeutic applications The conpounds of
Formul a | or formula Ia are useful for other inportant therapeutic

purposes, 135,061 | 48SpliBo) : 5 7.30-7.37 (m, 2H, phenyl CH), 7.21-7.28
15 (m, 3H, phenyl CH), 4.08 (q, J = 6.9 Hz, 1H, -CH(CH3)Ph),
2.40-2.49 (m, 1H, cyclohexyl CH), 1.82-1.84 (m, 1H,
cyclohexyl -CH,), 1.67-1.69 (m, 1H, cyclohexyl -CH,),
1.52-1.63 (m, 1H, cyclohexyl -CHy), 1.34-1.43 (m, 1H,
cyclohexyl -CH;), 1.26 (d, J = 6.9 Hz, 3H, -CH(CH3)Ph),
20 1.01-1.24 (m, 4H, cyclohexyl -CH,).

0
™
()
CH,
Preparation of 2-phenyl-2-methyl-4-pentenoyl cyc¢lohexane,

Scheme IV, step C; A solution of 31.3%9 g (0.2797 mol)

25 of t-BuOK in 100 mL of THF was added dropwise to a solution
of 55.00 g (0.2543 mol) of cyclohexyl 1-phenylethyl ketone
and 26.4 mL (0.3052 mol) of allyl bromide in 136 mL of THF
(cooled in a wet ice acetone bath). THF washings (16 mL)
were added to the reaction mixture. The cooling bath was

30 removed after addition. After reaction completion (2 h),
the reaction mixture was quenched with 300 mL of 1 N HCl (pH
= 0) and extracted with 300 mL of heptane. The heptane



20 combination with SRIs _and in nicotine withdrawal or snoking cessati on

cases. In particular, the conmpounds are useful for antagonismat the

ser ot oni ptor and accordingly are used for the tregf 008

preventlo oé?kﬁgzdltlons caused by or affected by excessive acE%v?& of

that 25 receptor. Mre particularly, Q? conpounds of For Ia gfgqﬂzrnula g

la are useful in the treatnent of anxi ey, depression,

cognitive disorders, psychosis, sleep disorders, gastrlc nDtlllty

di sorders, sexual 30 dysf.unction, brain trauma, nennry | oss) appetite

di sor der SGXtJaach: obRS i wg«&xhedbwlahcéOa&uHaHC@bséQQi) vdpiompW)si Brigidease,

pani ¢ di sgy £0KE ehdaandal ESnbERRNARRE ARRAT LAluRaNt ¢
‘%%é% FEETLEy  FELEHSaTaa bankeRtys

dlsorder) may génentlone I n connection h the present 35

conpoundsto 'F#%f% j22t70s9chPei BRI §) eRfl sikdE HPmpRunY a?gﬁ'n(fsrﬂl%m%%
Stati st Naqy f
Psf/lclhlsa!t :’:C?JC Assocl a géf\]d,a-rﬁvl:ﬂélo)h sé)\i)%%l% 7“@”(2% @éggﬁgnﬁw can -1 -~rJ

U N 2802 'umtss'rfilas(mnxj!m yphendgl CH$,c&tegesby4300n)2.1H fummg) ’
particul aly,n d di sorde §pressiog.an he f
depr essi 25;1 c)rlzel Q@%u 'gl so'rrl‘geﬁrﬁ‘shg\’/\hl ch al’lé‘ g écg'géed C%'{)g}\;g “}?n(?ﬁ d% stussi on
of adjuncti¥t {(dddapy =i 10.BRHg, § Phar@ndaut Jcal lodhitai t3bns- CH=CE-H
CUStomiry f%ﬂé'& Fikgfy ?‘;ﬁe}é&' ?éh? fge_iqmz“'}&”%i'r-orb 4 qgpy oyi de

control o e dosage and s Ity o roduct ‘in shi pment _and st orage,

and the 1% st%%u Hat hodSE2FHT+GHzd of 1 D 883 endi réfy2apdi dam & o Howe
form%nondswi oo ek a iHand tagmf@%%)a, SU38- zomosmt,l fms eatyngl at B
east one.phar npc pt a a e an ove

because of )[hen%r‘gge#ﬁ gla hgﬁcoﬁgf}gﬁg? F I' \i 4? stbrn'u 1a L)

t herei n. QH{CEIPHIS ph$$nhcemt|¢ml mHenbyt$ohexyWelmﬁQWar® B2 1BIB6
effectlve Y&t 0 phar raceutical s, which technology is applicable

to the préﬁgn to%%gaﬁgé?§§on§ﬁ Scussion of the subject will be given here

for the convenience of the reader. 20 The usual nethods of formnulation used
in pharmaceutical science and the ugual types of conpositions may be used,

i ncluding tablets, chewabl e tabl et capsul es, solutions, parenteral

sol uti ons, i nt ranasal sprays orOfender s, troches suppositories,

transdernal patches and suspensi ons. X5 ge eral, conpositions contain

@ total, depending on the

used. The anount of the

conmpound of Forrmula | or fornula ery”is best defined as the

effeg & ve anount, that is, the amew#t of the '30 conpound which provides

t he e5|r§d_dose to the | ent. The activity of
paiat] : 3 = 4 - Ox Do

t he conpouT e gosition, so the

conp05|t|me;mihgnMnaéd§hndgLornulated soIer for convenlence and econony.

Any conpound rrgé(??ﬂ fg{,rru[ga_g dpi.n 320 &S b eggﬂ%o‘]? %bga Sone

di scussi on, of di rent conpositions wll be prOV|
typi cal fBiREFEEi Bfs. 56-B0g d6.-320ATmol) of 2-phenyl-2 NEthyl- -

20 pentenoyl cyclohexane and a small amount (710 mg) of Sudan
IIT in 220 mL of MeOH (cooled in a dry ice acetone bath at -
20 °C) for 4 h until pink color turned to pale yellow color.
After all of the olefin was consumed, Mes;S (50 mL) was added
to reaction mixture. The cooling bath was removed. The

{)

25 exotherm rose to 38 °C and mixture was cooled in cooling
bath until there was no exotherm. Then the cooling bath was
removed and the mixture was stirred overnight. The reaction
solution was concentrated under vacuum with dry ice trap to
collect excess MejyS to afford 83.65 g of crude 4-cyclohexyl-

30 3-methyl-4-oxo-3-phenylbutyraldehyde dimethyl acetal as a
pink oil:



PCT/ US98/ 26008 -62- 1 ~ JUN 2002 Capsul es are prepgLed by m xing the

"‘conpound with a suitable diluent and filling the proper anpunt of the
m xture i O%dej,?es. The usual diluents include inert powdgi@gysysRssosnces
such as starch of many different kinds, 5 powdered cellul ose, especially

X . . .
crystalline and mcrocrystalline celluhpgse, sugars such as, fn

manni t ol and sucrose, grain flours and simlar edible po&d%rétﬁ@gﬁﬂxas are
prepared by direct conpression, by wet 10 granul ation, or by dry

granul ation. Their_ formulations usually incorporate diluents, binders,

| ubri cant™ amR d(&9mM8D)at & & .8 -WelA9 alsn.t 1RH c @ipsuyll. CHY pi 2a4dll@ént s
i ncl ude, r anp| I.ousS, t ype f stargh ctgse, i3 ol kaol i n)
cal ci um p{fg’spﬁg’c %$n¥%ﬁ¢%fe, 3r%gr$%‘§r 0513 gaFt iélgéu?fl _as‘sngg |élImlc | ori de
and powdeCE(OCHgar)., Povideret, cBl) THHRCHPr)vatli s e 3 s CHERELH) 21Ty pi cal
tabl et 'b'?dft{-sz Ag ﬁ#?siﬁf‘c@%cﬂ!ﬁgx?fi é_gerE,-lgeba}tzgn @nd Jglgars such as

g ahd the I

| act ose, fructose, ucose i ke, Natural “and synthetic guns are
al so SonVela@htOCHNI udilng Sadada, (M0 1 gi FEEglahexrmst hyFEz) | ul 022, (8,
pol yvi nyl i1 r)d¢ dinp @d, thesdikes2 Pahyediny| epe1shysoh, -ethyl cel | ul ose and
waxes can al so._serve as bi nders, A_lubri ﬁgné 'S nﬁ]c?lsl's_,ar |r5 aﬁabl et
formul ation torQreveptuthen: ahl 82-8nd9pdhene? Brof: 'é7ki¥'f?d' i Ph e die. 25
Thg I UlbriW@Iohéxyhosemef:hym&uohosbi-ghenglb&t&d'almﬁ}&d&,dmw | um N
and. cal cium stearate teari i a 3 ils. Tabl et
di sint egr%?%?%fargﬁsﬁ%étﬁﬁcgg %ﬁ%gﬁﬁg}g% \%ﬁgﬁﬁméggeéﬁggégegi%%ft he
tabl 80 antiagkl @askTt heAfbapouadctionTheppiatiode (8 dchddie aniatyire

e}l ul os aéghééné‘i‘gt 4o MBEesp g&bgglh?é' Yolutle) e Sfl@fﬁhesy

hyl cel atﬁgs , agar, beptonite, W ul ose, powdered natural sponge,

cati on- extParfger r Erisresidnei coptrined mersgln warerudpiup Gn@nd was
far bOfywe?ifauitﬁ@téEalt@ﬁgce]{mtﬁxaapl f1, 3% m'fsstEbe m@gm \@tdraa&&m&?m
auryl su e nter or nul.atLops,.a n used fo _protect an active

i ngr edi ent@Fh%%h Y’ﬁgﬁs%ﬁSnﬂi‘yogci&hi g E‘Bhﬁegﬁg of lélrﬁ&& %é?%%%‘??

PCT| WS981¢6808ty 68iltezedUatdO02nsentmakedStoh afdiond &4 .®@8% qr @Tréat ed by
coati ng sol | d dosage formwith a filmof _a pol yner ich is insolyble in
acidic efl%/? rBiL'm’é?dwF%? SRUPSBRALRE RnPLAS 01dsvi ﬁoﬁygnt(ga 'D%Qiﬁpgagy i | ms
ﬁrg cel l ukgsesaset @lt Hz}PMFQ' at:gﬁ)ﬁoby?snyzl.ﬁ aeGt 2w, I@Hélh’ﬂ}}ﬁztﬁi) ' ol

ydr oxyprop. ylce 0S e.a r oXypr qQp ylcel] ul ose
acet at e sﬂc%{ahgﬁég 1Bp| é#s BﬁQRXQt gh?(to&t'gg \%é%h g=a?l b Q?ﬂ d:toT i;m%
seal ant, Bz, WwHh CHbOHOD| n2ng5pldtiecldi aglagénte,t § modi.fy Hhe IH,ssol ution
propsitie e taplet. ,Jhe conpou 0 hke ragul d as
chewgt?l e ?%%IE%(?E' %yﬁ’%s‘{z h%a-l S‘Fgefghngﬂgégg%%?eg rt quszfl(rng;f gst 'st ances
such as rBz@®(€R3) P « . 8r b @t (Bn, 188, | sSYROALREYL- e§Habl i shed practi ce.
Instantly dissolving tablet-like formulations are al so now frequently used
Z{t\o assur e thgt t he pa i%nt onsupes the 15 daosage for and to. avoid the
ifficult » P SOR e =y Laa Fes—=When it
ispdesi redat azinde usual bases
s
n

ot Ated by 20SSHATE! BY-oPtRRRES 140 & Sany 0 1o B nO SOy
Wat er - mi supb) eofuppoyicilohgxiydsds metiydi-4i-ogo -Fantieny putyyrabighydel ene
glycol s ofnyanhodg BPl(BCHsa5eVhicdl)! H£21& (2 -methoxyphenyl) piperazine
hydrochloride in 391 mL of CHyCl, was added 9.7 mL of AcOH
to make the reaction mixture homogeneous. To the reaction
30 solution was added slowly 14.63 g (0.06904 mol) of
NaBH(OAc);. After stirring over 4 days (reaction should be
complete within 2-5 h), 200 mL of 1N HCl (aq) was added to
quench reaction mixture (pH =1). The mixture was extracted
with 200 mL of CH,Cl,. The CH,Cl, extract was washed again
35 with 200 mL of 1N HCl (aq) (pH = 1). Both HCl (aq) washes
were combined and saved. The organic extract was washed

r




_ W de use, also. Transdgrnmal patches have become popul ar recently. 25
Typically they conprise a resinous conposition in which the drugs will

di ssol ve, ially dissolve, Wiich is held in contact 6&@ n by
a f|In1mh“RL g?é%ects t he conposition. Many patents have aggear;?%

field recently. Qther, more conplicateg patch COHpOSItIOﬂSL%é;HﬁRﬁ%B@%
I €S

use, particularly those havi ng a nenbrane pierced with inn

t hrough which the drugs are punped by osnotic action. The follow ng typi cal
formul ae are provided for the interest and information of the

phar maceu¥i®ll 28@i wht PEt LN3¥aOH (AQ)\O @97 306H)7. PGM UStgl 2bonsfosmed] ~r JUN

2002 F. il 94 0pr i dloul2 R 15 16 1 SO P! a0 ) oW 19

|ngred|en antjt le 1 Starch, dried Nhgne5|un1stearate Tot a
(ng/ c~_ps e‘?’l'%gj eoorrgaiuﬁa msag“w@r HAShed RN tubFat 208 Bhephr ed
270 Lhamam sagr oy 18 gl s ob e rich
ani du ose ota éé hgjgg‘gﬁpgggﬁtvé' X lﬂ‘lt&ﬁféﬁaﬁ% g'g%tde o“Porm
tablets eaﬁﬁonélghtﬂg g25fngrude title compound as an amber oil.
HPLC analysis against pure standard showed that crude
product oil has 13.66 g (61.71 %) of title compound.
To the combined HCl wash was added 28.44 g of NaOH (s)
10 to make mixture basic (pH = 14). The cloudy mixture was
extracted twice with 100 mL of CH3Cl,. The CH,Cl, extracts (T)
were combined, washed with 25 % NaCl (agqg), dried over MgSO,, 7
gravity filtered and concentrated to afford 1.86 g of amber
0il residue that contained 0.096g (total = 62.15 %) of
15 title compound and 1.05 g (10.8 % recovery) of 1-(2'-
methoxyphenyl)piperazine.

H NMR (4°-DMSO): & 7.35-7.43 (m, 2H, phenyl CH), 7.26-7.32

(m, 3H, phenyl CH), 6.89-6.96 (m, 2H, phenyl CH), 6.83-6.88
20 (m, 2H, phenyl CH), 3.76 (s, 3H, OCH3), 2.80-3.03 (m, 4H,

piperazine CHz), 2.34-2.49 (m, 4H, piperazine CH,;), 1.91-

2.24 (m, 4H), 1.52-1.62 (m, 2H, cyclohexyl CHy), 1.51 (s,

3H, RpC(CH3)Ph), 1.34-1.48 (m, 2H, cyclohexyl -CHz), 1.13-

1.27 (m, 4H, cyclohexyl -CH,), 1.00-1.10 (m, 2H, cyclohexyl
25 -CHz), 0.83-1.00 (m, 1H, cyclohexyl -CHj).

rnative pr ration of fin i oun



;
25 WD 99131077 PCT/ USQ8126008 -s5- 14 JUN 2002 Fqrmul ation 3 Tablets,’
‘each containing 10 ng of active ingredient, are made as follows: 5 Exanple

310 ngsSt 4 M crocrystal line cellul ose35 ngPol yvi nyl p Sb§isyees as 10%
solutlonQ&ﬁgag¥€P)4 nglO Sodi um car boxymet hyl starch4.5 ngﬁgg§23|um

‘stearate0.5 ngTal c1 ngTotal 100 ng 15 The_active ingredient, starc d

cel lul ose are passed through a No. 45 nesh U S. sieve anq &&Hﬂt ughly.
The aqueous sol ution containing polyvinyl- pyrrolidone is nmxed with the
resul t ant pomder _and the m xture then is passed through a No. 14 nmesh U. S
sieve. Tl con of renaminel. 20 are dried at 50C and passed through a

Nv. 18 mesh Us%heﬁhé?\@ ﬂﬁa%&’d' um%r@aruaféﬁybfsw@b g'TR@NE§Yo4m St ear at e
and talc, previousl pass t hr ou 60, nesh U. S. sieye, are then

added t o MHe Fant MWW%&}’HWP%&Z%\% Exﬁﬁpégéealéﬁ A0 481 et
machi ne tfL, Yofelwhtiab|wis ﬁ&éﬁZﬂwlrmbl 0g. 109 mol)Fofmdohcent4aCadsul es,

430 mS asheb ARt (00 {9 et | e bFFetRoHeS: HEERERTd: o2 st
Tot al 150 tiwgice \»ﬁtﬂQlZﬂﬂ)Meﬁs 1 PGT(¢)898/ @60TBF : tbluend .U Wh2002gamd cacti ve
through. S¥g e e SaGleq SE-IROSPLIALET: P e Ty ERCRedle s T
150 ny q@émiiqunﬁmmgtaﬁpﬁd%pbilgoKBésooe&éhoéom—dﬁm ng 5 ng of
active i pgiai:8ney ©) PBOCr#5100! 488 pale green oil: H NMR (dé-
10 DMSO): d 6.90-6.97 (m, 2H, phenyl CH), 6.83-6.90 (m, 3H,
(:) phenyl CH), 3.77 (s, 3H, OCH3), 2.77-2.91 (m, 8H, piperazine
CHy), 2.49-2.53 (m, 1H, NH). A solution of 9.55 g (0.0370
mol) of 4-cyclohexyl-3-methyl-4-oxo-3-phenylbutyraldehyde in
10 mL of iPrOAc was added to 6.77 g (0.0352 mol) of neat 1-
15 (2'-methoxyphenyl)piperazine. The mixture turned turbid,
and then turned to a solid mass when 10 mL of iPrOAc was
added. The solid was slurried with 45 mlL of iPrOAc. After
1.5 h, reaction was complete. The solid was vacuum filtered
and washed with 10 mL of iPrOAc and air dried to afford 9.81
20 g9 (64.4 %) of pure enamine as an off-white powder. The
filtrate was concentrated to afford 6.40 g of crude enamine;

lH NMR (4°-DMSO): § 7.31-7.43 (m, 2H, phenyl CH), 7.20-7.31
(m, 3H, phenyl CH), 6.82-7.04 (m, 4H, phenyl CH), 6.06 (d, J
25 = 14.2 Hz, 1H, CR3CH =CH NR;(trans)), 4.98 (4, J = 14.2 Hz,
1H, CR3CH =CH NR,(trans)), 3.80 (s, 3H, OCHj), 2.93-3,15
(m, 8H, piperazine CH,), 2.38-2.49 (m, 1H, cyclohexyl CH),
1.59-1.72 (m, 2H, cyclohexyl CH), 1.47-1.59 (m, 2H,
cyclohexyl -CH,), 1.40 (s, 3H, R3C(CH3)Ph), 1.21-1.34 (m,
30 3H, cyclohexyl -CH;), 1.03-1.21 (m, 2H, cyclohexyl -CH,),
0.83-1.03 (m, 1H, cyclohexyl -CHp).

()

)2 aration.of final tit mpound .
Scheme V, step B: To 5.35 g (0.00101 mol) of 5 % pd/C
35 in a 500 mL Parr bottle chilled in an ice bath was added
8.68 g (0.0201 mol) of above-formed enamine. To the solid
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10 Exanple 5 5 ng Saturgted fatty acid glycerides 2,000 ng Total 2,005 ng
The active ingredient is passed through a No. 60 nmesh 15 U S. sieve and

suspended“,iopq saturated fatty acid glycerides previouslypdBiikéithedss NY
t he nininun19é§® necessary. The m xture is then poured into a suppog?%ory

nold of nomnal 2 g capacity and allowgd to cool. 20 For ti

Suspensi ons, each containing 10 ng of Wg%tive I ngr edi ent gzr?&%m are
made as follows: Exanple 6 10 ng 25 Sodi um car boxynet hyl cellul ose 50 ngy
Syrup 1.25 nml Benzoic acid solution 0.1la nml Flavor g.v. Color ~ qg. y. 30

Puri fi ed Wattaire wastaddednd0Tne aft TIPS copledl aim a Lreazer {HR2uY® a No.
45 mesh W S.yay eva @il dda e Webhp Elﬂeaﬁedin'ﬁ@t‘ﬁ%rebmﬂ%erpﬁéﬂ@%a nd

syrup to form a shoot h. past e. The benzoi c_acid sol ution avor

col or ar &iFRitEd SPRALREBOFERGHION -t ARendl@ck fl WHak dWasi Y3CWM r r i ng.
Suf fi ci'erfiMedwsd i snd hesnedegdatedpeodaEE drite 8. equig sk el ebEorless, WO

99I31 77 / U N 2D0 l,atj on .7 ray nous
formu at [ ﬁmuiﬂﬁ%zg‘g?‘ga? Eaigs owﬁgmévasgleéi%% §7o I%t%ﬂ t&ga‘ﬂ'
1,000 m StwrndngionTBeFhldcbeb&hruycwpsuNasuumaﬁtknﬁreﬂi|rmhenanner 10
analogou |.af, i ; n e gf Glyl awi Quantity (necr_
/ capsul e)slE %It‘ﬂ{i%%é I\}ggﬂ%%/i% e%&#? 0’ %f&g(‘é% 0 e%\%car bonyl )-3- 20

henydonnea raei akfecd 10. 03 g of the final title compound
my ( phenydonnrant 1 ed

as a colorless oil.

10
Additional compounds included with the scope of the present i\)
invention, which can be prepared by one of ordinary skill in
the art in a manner analogous to the procedures described
above, are as follows:
15

10) (+)-1-(2-methoxyphenyl)-4-[3- (cyclohexanecarbonyl)-3-
(phenyl)butyl]piperazine dihydrobromide;
11) (+)-1-(2-methoxyphenyl) -4-[3- (cyclohexanecarbonyl)-3-
(phenyl)butyl]piperazine monohydrobromide;
20 12) (+)-1-(2-methoxyphenyl)-4-[3- (cyclohexanecarbonyl)-3-
(phenyl)butyllpiperazine succinate, 1:1;
13) (+)-1-(2-methoxyphenyl) -4-[3- (cyclohexanecarbonyl)-3-
(phenyl)butyllpiperazine succinate, 2:1; ()
14) (+)-1-(2-methoxyphenyl)-4-[3- (cyclohexanecarbonyl)-3- N
25 (phenyl)butyllpiperazine phosphate;
15) (+)-1-(2-methoxyphenyl) -4- [3- (cyclohexanecarbonyl) -3-
(phenyl)butyl]lpiperazine d-tartrate;
16) (+)-1-(2-methoxyphenyl) -4-[3- (cyclohexanecarbonyl)-3-
(phenyl)butyl]lpiperazine l-tartrate;
30 17) (+)-1-(2-methoxyphenyl) -4-[3- (cyclohexanecarbonyl)-3-
(phenyl)butyl]piperazine maleate;

Serotonin 1A r tor actjvit
The compounds of the present invention are selective
35 antagonists at the serotonin 1A receptor. Previously known
compounds with 1A receptor activity typically have the



Starch, dried 200 ng Magnesi um stearate 10 ng Total 230 ng 20 Fornul ation 9
‘A tablet is prepared using the ingredients below Quantity 25 (ma/cagsule)
(*) -1 (@ fstf@ﬁyphenyl) -4- [3(cycl ohexanecar bonyl ) - 3- 1q:d'ﬁgU598/26008 .
(phenyl ) but'yl"|'pi perazi ne HC1 Cel | ul ose, mcrocrystalline 400 30 Silicon
“di oxi de, funed 10 ng Stearic acid 5 magkptal 425 ng The qo gg}ﬁyg 087e

bl ended and conpressed to formtablets 35 each wei ghi ng I'n"a manner
anal ogous to fornulation 2. WO 99/ 31077 PCT/CT898I26008 68- 14 JUN 2D02

Forrmul ati on 10 Tabl ets, each containi 10 ng of active ingredient, are
made as f@#ﬁ%ﬁgangagﬁ)OflpOFﬁfﬁEFHEkfﬁﬁEﬁ@ |gentgal nervous system

[3M(cycl oa@%mﬁeeaéboalnl )n|e3.110 rm:(%gsegﬁdlv) twm% ]xmd%@%ddw 1St1 S[V ch4|5 t

ng Crocr allin ce ul o Ol yVI py.rroliaon QSOUIOI’]
T et or ) HBR SRR ASLa Bo R A oA 2Es REE8 hoTal 1
mal5 Tot ahd 08 agsIhglacphysﬂdlgrgacbadntactsi\atm}h, and wiel dhul axse mueh passed

t hr ough ay 5, U v 0 queous sol ution
cont al%nl ng poyév?'{@?ﬂe d?rséije?o%ﬂlgug%xg‘%‘% :ﬁ?‘%‘%%e resu’?t ant powder,

and the nagtivetigen ayepwg@dntqm)u@tsnara%le 1Zorehetany thawearghe

granul es éemeaeﬁaswpéhaoqrdlect&t SmAn) RAsS@Y HAYOUR @ipPe 18 mesh U.S.

$i eve. The sodium carb hyl starch nmagnesi um stearate ‘and talc,
preV|ousI?cEé¥éEathF6u@ qwﬁhQM§4ﬁ§ﬂ¢Q§%} 25 sieve, are then added to
the granul es wahal, oghiker mdwm&eﬁtﬁxﬁm PR dddedniBES ne to

yi el tab ets e hi n 00 For tion 11 30 sules a

cont &%i n ﬁgigfgg %q%ﬁ4§¥§%ﬁ é?%ﬁ%ﬁﬁﬁf%& C {QF | FPRAPIG- ﬁanner

F;?Iogousacoivmtyuhatmeﬂl4 and are tiedefdoxyphesglectitve for 1A
cycloheégg?gﬁtggnyl)-B- 30 ng 35 (phenyl)butyl]pi perazine HC1L Starch 59

Mg Mcrocrys e”E-%%&k??%%%ﬁ%%é“kfkding potency of the present

compounds has been measured by a modification of the binding

15 assay described by Taylor, et al. (J, Pharmacol. Exp. Ther,,
236, 118-125, 1986); and Wong, et al., Pharm, Biochem,

Behav,, 46, 173-77 (1993). Membranes for the binding assay
were prepared from male Sprague-Dawley rats (150-250 g).
The animals were killed by decapitation, and the brains were

20 rapidly chilled and dissected to obtain the hippocampi.
Membranes from the hippocampi were either prepared that day,
or the hippocampi were stored frozen (-70°) until the day of
preparation. The membranes were prepared by homogenizing
the tissue in 40 volumes of ice-cold Tris-Hydrochloric acid

25 Dbuffer (50 mM, pH 7.4 at 22°) using a homogenizer for 15
seconds, and the homogenate was centrifuged at 39800xg for
10 minutes. The resulting pellet was then resuspended in
the same buffer, and the centrifugation and resuspension
process was repeated three additional times to wash the

30 membranes. Between the second and third washes the
resuspended membranes were incubated for 10 minutes at 37°
to facilitate the removal of endogenous ligands. The final
pellet was resuspended in 67 mM Tris-Hydrochloric acid, pE
7.4, to a concentration of 2 mg of tissue original wet

35 weight/200 pl. This homogenate was stored frozen (-70°)
until the day of the binding assay. Each tube for the
binding assay had a final volume of 800 pl and contained the



WO 991 31077 Magnesi um stgparate Total. i._ PCTNS98/26008 - ~ ~ ~ a N 200z 2
ma 150 ng'i WO 991 31077 PCTI US98l 26008 -'- 14 JUN 2002 we claim 1. A

conpound rmula R3 Are 1 / R X~. 2 5 R I wherein Arpct/Bsekgbeo Of
bi cyclic g(g/%g%g?;ﬁet eroaryl radical substituted with one to three

substituents selected fromthe group cgpsisting of hydrogEq,Pﬂ$ﬁ§2@m2Ikyl,
(C1-Cg) al koxy, 10 (Ci-Co6)al kylthio, (C2-C~)alkenyl, (C2-C6)a X '

(d -Co6)al kyl hal o, (C3-Cg)cycloal kyl, (C3-Cg)cycloal kenyl or halo; Rl is
hydrogen, (Cl-C6)al kyl, (Cl-Cg)alkoxy, (q&-cggaué%lthio; 15 R2 is phenyl,
napht hyl &pliewipgz) ﬁ‘f sodiydpochlipstiia @ed viath Whe Ra¥FHLERGs{1Puent s

sel ect ed fMpm chElgr d3p mdNNSi [SMH 8y OH- IR ogero B Cambkyprid€d- Cg) al koxy,

()2 A SR o T i, AL 112 o 1
group consestispenstidny dguden, el +G6 Ralmaylof (-l kokysue wet
(10 2 A b2 b o 2.4%) g Bl sl UL 01 0
incubated for either 10 minutes or 15 minutes at 37°, and
the contents were then rapidly filtered through GF/B filters
(pretreated with 0.5% polyethylenimine), followed by four
one-ml washes with ice-cold buffer. The radioactivity
10 trapped by the filters was quantitated by liquid
scintillation spectrometry, and specific [3H]8-OH-DPAT (i)
binding to the 5-HT1a sites was defined as the difference i
between [3H)8-OH-DPAT bound in the presence and absence of
10 uM 5-HT.
15 ICsp values, i.e., the concentration required to
inhibit 50% of the binding, were determined from 12-point
competition curves using nonlinear regression (SYSTAT,
SYSTAT, Inc., Evanston, Il). ICsg values were converted to
K4 values using the Cheng-Prusoff equation (Biochem.
20 Pharmacol., 22, 3099-3108 (1973). All experiments were
performed in triplicate.

Additional binding assays of some of the present
compounds have been carried out by an assay method which
25 uses a cloned cell line which expresses the serotonin 1A
receptor, rather than the hippocampal membranes. Such
cloned cell lines have been described by Fargin, et al.,

o~
f—

J.Bio, Chem., 264, 14848-14852 (1989), Aune, et al., J.
Imnmunology, 151, 1175-1183 (1993), and Raymond, et al.,
30 Naunyn-Schmiedeberg's Arch. Pharmacol., 346, 127-137 (1992).

Results from the cell line assay are substantially in
agreement with results from the hippocampal membrane assay.

5HT,, antagonist, in vivo tests
35
a) 5HT15 antagonism subcutaneous test



25 Xis -(C0O-, -CHOH.0or -CH2-; or a pharmaceutigally acceptable salt
racenat e, optical | soner or solvate thereof. 2. A conpound of Cdaiml
wherein 98 @henyl or pyridine. 30 3. A conmpound of C aippriussRecsn Are
S phenyl su stltuted with (d-Cg)al koxy. 4. A conpound of C ai m3 wherein
'R2 is phenyl or (C3-Cl2)cycloalkyl. g9/l ~~J UN?2 ‘Pih ~~ 5. _A conpound
of G aim4 wherein R~ is hydrogen. 6. A corrpound of O alfth JUNRB0R x is
-C=0. 7. The use of a conpound of claim1l or a pharnaceutically acceptable
salt racemate, optical isoner or solvate thereof in the preparation of a f
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O front teeth exposed In the FBP assay, a score of "O"
indicated normal body posture; "1" indicated that the
stomach was on the floor with the back in its normal rounded
position; "2" indicated that the stomach was on the floor

15 with the back straightened and rising from the shoulders to
the hips; "3" indicated that the stomach was pressed into
the floor and the back was flattened with the shoulders and
hips even. Core body temperature was recorded by rectal
probe inserted 5.0 cm immediately after the behavioral

20 measures. Rats were injected subcutaneous with compound (at
0, 0.3, 1.0 and 3.0 mg/kg) 35 minutes before scoring and the
8-OH-DPAT (0.1 mg/kg subcutaneous) was injected 20 minutes

() before scoring.

25 b) SHT,, agonist subcutaneous test

The campounds were also tested at a high dose of 10
mg/kg subcutaneous alone to see 1f they induced 5HT;4

agonist-like hypothermia.

30 The potent serotonin 1A receptor activity of the
present compounds gives them a number of pharmaceutical and
therapeutic applications. One of those applications is a
method of assisting people who are dependent on the use of
tobacco or nicotine to break the habit.

35



Xis - (C=0) -, -CHOH g@r -CH2-; or a pharnmaceuticaldy acceptable salt,-
racemate, optical isoner or solvate thereof, in the preparation of a

medi caneniygiuefigyy i n al l eviating the synptons caused by w t betawsd26008
partial w thdrawal fromthe use of tobacco or of nicotine. 721'+J UN

2002 9. The use of conpound of C aim 8smherein the conpo S

1- (2nmet hoxyphenyl) -4- [3-(benzoyl) -3- (phenyl) propyl]‘ﬂﬁpehdﬁiﬂ@ﬂZl-
(2pyridyl) -4- [3- (cyclohexanecarbonyl) -3- (phenyl) propyl] piperazine;
1- (2etho Y, henyl ) -4- 3- gyclp exanecar bonyl) -3- (phenyl) propyl]

pi perazin henyl) -4- [3- (benzoyl)-3-
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| Kk t | ected f th
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(C2-Ce) al kenyuz,at(tmez)ecaarkt;ﬂmw Vigr@sy capbans)agalngs) thechssl I, ()
C3-C8 t f
ﬁydrog)enci = r*’?gk"%”t?‘?;{‘?& ‘*rioi‘%eféegs SO, OfimBhoMRCRIRAGE! 1 V1
(C2-CB) a k*?ﬁylt e(@emtnegpq(ycp AP -'(@CB}"J-E?%IU&FRWC pameEgnscycl oal kenyl

or hal 0; ¥np3leaddatOlwithdafdwdt Symp @asias ﬁmahphﬁemaaeuu@athbl@qw)t abl e
salt, Jracenate) optical. isoner or_s va%e hereof, in _the preparation of a

nedi nBIHEY (S e ITIRP RN RS $QnGenEr3titR 5002 t 11. Use of a
conmpound dfighithelaniadniesd,| )insonia, - trémer thcr&dsed hunger and

weight gain, and, of course, a craving for tobacco.
At the present time, probably the most widely used
therapy to assist the cessation of tobacco use is nicotine
20 replacement, by the use of nicotine chewing gum or nicotine-
providing transdermal patches. It is widely known, however,
that nicotine replacement is less effective without habit-
modifying psychological treatment and training.
The method of the present invention is broadly useful ( )
25 in assisting persons who want to cease or reduce their use
of tobacco or nicotine. Most commonly, the form of tobacco
use is smoking, most commonly the smoking of cigarettes.
The present invention is also helpful, however, in assisting
in breaking the habit of all types of tobacco smoking, as
30 well as the use of snuff, chewing tobacco, etc. The present
method is also helpful to those who have replaced, or
partially replaced, their use of tobacco with the use of
nicotine replacement therapy. Thus, such patients can be
assisted to reduce and even eliminate entirely their
35 dependence on nicotine in all forms.
It will be understood that the present invention is
useful for preventing or alleviating the withdrawal symptoms



T wherein Ar' is a nobng,or bicyclic aryl or heteroagyl radical substituted
W th one to three substituents selected fromthe group consisting of
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- CHz-; understood that the preferred patlent is a human.
An effective amount of a compound of Formula I or
20 formula Ia, is the amount, or dose, of the compound which
provides the desired effect in the patient under diagnosis

-
-

or treatment. The dose of compound of Formula I or formula
) Ia to be administered, is effective over a wide dosage
() range, in general, it is from about 1 to about 200 mg/day;
25 as usual, the daily dose may be administered in a single
bolus, or in divided doses, depending on the judgment of the
physician in charge of the case. A more preferred range of
doses is from about 5 to about 100 mg/day; other dosage
ranges which may be preferred in certain circumstances are
30 from about 10 to about 50 mg/day; from about 5 to about 50
mg/day; from about 10 to about 25 mg/day; and a particularly
preferred range is from about 20 to about 25 mg/day. It
will be understood that the dose for a given patient is
always to be set by the judgment of the attending physician,
35 and that the dose is subject to modification based on the
size of the patient, the lean or fat nature of the patient,
the characteristics of the particular compound chosen, the



or a pharnmaceutically accgptable salt, racemate, optjcal isomer or solvate
thereof, in the preparation of a nedicanment useful in increasing the

avai | abi | ivig 99B1¢5€r Ot oni n, nor epi nephrin and dopam ne in thedagiddredes. A
pharmaceutical conposition conprising a pharnmaceutically acceptable carrier

and a conpound of Claim1. 14. The use-agcording to d ai

conpound is a serotonin reuptake inhibitor. 15. The use 21q6~$tﬂgﬁﬁg) ai m
14, wherein the serotonin reuptake inhibitor is fluoxetine, duloxetine,
venl af axi ng,  m | paci prap, cital.opram _fluvoxanine aroxetlne 16. _Use of
conpound cﬁﬁF?ﬁ§r5¥n§£aEE§ Qag;eﬁ %5 b gﬁf :H%h%ﬁ e jutensity of
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cycl oakke o] ol 4

(C~- CG)b alr% ﬁ){rcgéiﬁR% %J:Eﬁgﬁ% 1 g%%ht h 1u§r§:e(dé31‘% aé:ig/:c %lﬂa#ifsu% ﬂ't ut ed
with one of 4§bl%u%§§FtuE @§hsyﬁ§cpé€rﬁﬁﬂmQ: i sting of hydrogen
(C~-C8) aIkyI (C~-Cs) alkoxy, (C%-CB) aIkyIthlo (C2 C6) al kenyl, (C2-Cs)
al kynyl , ) al kyLh d - C8) cycloalkenyl or
hal 0; R3 |BEQES : e 38R ogen (C~- Cs)  al kyl ,
(C~-C6) al koxy, M&) aMhStbt h.bng (E@&n@s)raaiskema}e :(r@tﬂsdualkynhbused

oop BN AebngrSTrel) eRYIrElpehe. o3 72 i BAifRath fete 1S
racermat e, apdivereigiven fresohcaeest lver dood i (PuttigprRpdent i Chow] and {’)
medi camentyuisef Ul j) CEASLPReAt GPUPs"¢dhtained 8-10 rats. )
hronjc Nicotine Treatment: Rats were anesthetized
with halothane and Alzet™ osmotic minipumps (Alza
15 Corporation, Palo Alto, CA, Model 2ML2) were implanted
subcutaneously. Nicotine ditartrate was dissolved in
physioclogical saline. Pumps were filled with either
nicotine ditartrate (6 mg/kg base/day) or physiological
saline. Twelve days following implantation of pumps, rats
20 were anesthetized with halothane and the pumps were removed.
Auditory Startle Responge: The sensory motor reactions
[auditory startle response (peak amplitude Vmax)] of
individual rats was recorded using San Diego Instruments
startle chambers (San Diego, CA). Startle sessions
25 consisted of a 5-minute adaptation period at a background
noise level of 7013 dBA immediately followed by 25
presentations of auditory stimuli (12012 dBA noise, 50 ms
duration) presented at 8-second intervals. Peak startle
amplitudes were then averaged for all 25 presentations of

i,
e’

30 stimuli for each session. Auditory startle responding was
evaluated daily at 24 hour intervals on days 1-4 following
nicotine withdrawal.

ombinati with reuptake inhibit

35 A further application of the compounds of Formula I or
formula Ia is their use in combination with a serotonin
reuptake inhibitor to further potentiate the action of those



patient's use of tobacgg or nicotine. 17. A conpoungd of the fornula: O CH3
‘n /. or the pharmaceutically acceptable salts thereof. 1B. A conpound mhich

is 08
(+)-i-(2- v‘n"(e)t9 /8§<037|73henyl ) -4-[ 3cycl ohexanecar bonyl ) - 3- (phenyl )bu{uﬁgf%?oper azi ne

‘and t he pharmaceutically acceptabl e saldss. thereof. 19. A conpound according
to claim18 wherein the .. pharmaceutically acceptable1shIUTF
di hydrochl oride salt. 20. A conpound according to claim 18 wherein the

pharmaceutical |y acceptable salt is an oxalate salt. 21. A conpound
accor di ngdEygs| Bymingrerediaion thite ayRdladdd it e 0 \SereepriB) cagaVells a

mal eat e sgkt no2épiNepPHAINGNErdC Eiglinithd 0 Gl aine ISratier 6f &Bﬁents to

phar maceut caII acce table salt, ie a phosphate sa&t % U N 2002
b3 A coBBEnkenfENG & gopbjinaticn is G Rrg§d. ~ Typica ana”

[ 3( Cy;:l ohappmp&ga@?yb)ﬁr&fmhmrwex@ﬁaydammﬁmw rrosumﬁydaﬁehl ori de. 2|4|
Use of_ a of t ornul a or.the pharmaceutically
accept abI g?gg glpﬁérgbﬁ O TR - pr@ﬁ%ﬁ’&?%‘f 10 H?jc%ﬁ%ﬂt useful in
aIIeV|at|ngtahepsynptﬁﬁmugmamaﬁdmpnﬂtpurqmaﬂlmn paktcatrdinghys avhé from
the use OﬁrEQgﬁECQnQQnQHOQFiﬁkﬁﬁﬁﬁes a method for potentiating the

action of a serotonin reuptake inhibitor, particularly one

of the group consisting of fluoxetine, duloxetine,
10 venlafaxine, milnacipran, citalopram, fluvoxamine and
() paroxetine, in increasing the availability of serotonin,
norepinephrine and dopamine in the brain, comprising
administering said serotonin reuptake inhibitor in
combination with a compound of Formula I or formula Ia. The
15 invention also provides pharmaceutical compositions which
comprise a serotonin reuptake inhibitor in combination with
a compound of Formula I or formula Ia, and a method of
treating a pathological condition which is created by or is
dependent upon decreased availability of serotonin, dopamine
20 or norepinephrine, which method comprises administering the
same adjunctive therapy to a patient in need of such
treatment.
Fluoxetine, N-methyl-3-(p-trifluoromethylphenoxy) -3-
phenylpropylamine, is marketed in the hydrochloride salt
25 form, and as the racemic mixture of its two enantiomers.
U. S. Patent 4,314,081 is an early reference on the
compound. Robertson, et al., J. Med, Chem., 31, 1412
(1988), taught the separation of the R and S enantiomers of
fluoxetine and showed that their activity as serotonin
30 uptake inhibitors is similar to each other. 1In this
document, the word "fluoxetine" will be used to mean any
acid addition salt or the free base, and to include either
the racemic mixture or either of the R and S enantiomers.
Duloxetine, N-methyl-3- (1-naphthalenyloxy)-3-(2-
35 thienyl)propanamine, is usually administered as the
hydrochloride salt and is the (+) enantiomer. It was first
taught by U.S. Patent 4,956,388, which shows its high

PN
p—



F

Use of (+) -1- (2-nmethoxyphenyl) -4- [3-cyclohexaneggrbonyl) -3-(phenyl)
butyl] piperazine or the pharnaceutically acceptable salts thereof, in the
preparati di cament useful in alleviating the synpt 3856k bY
mnthdrama?ﬂ%gLﬁﬁgﬁfal wi t hdrawal fromthe use of tobacco or9 ﬂ%lcot?%e

Use of a serotonin reuptake inhibitor |g4conb|nat|on mnth n effe ti

anmount of a conpound of the formu O CH3'\" / NV or the ph é@ﬂ&y
acceptabl e salts thereof in the preparation of a nedicanment useful in
increasing the availability of serotonin, norepinephrin and dopam ne in the
brai n. 27pogeacy. a Tee orond n"d@hpxakenﬁthbiliLobeu nsednbexgt ton reifEelr an

effectiveymunt fid Hadic{Sn"Bhbexypheny! Fred- bgée%@ ehexapgeainyl) -3

(phenyl) butyl perazj ne or phar maceut I cal | Xuacce pt abl e salts thereof

TN zoos]"%]tq'fea’ﬁ-%%a?‘%t%ﬂwﬁf T ho8! L4FERRLUEEr UADA LR RERTAR ¢ ho
;at_\éal | abi | ity ntﬁﬁé@i@lrmﬁu fé\s;é e@btﬂembylt 8saad dapapiger oft b@r@tﬁin[)int 28.

e use acc 0 claim ein ofonin_re inhibitor is
f1 uoxeti n&" %2 ﬁﬁﬁ}Qﬁ pRLing uQEa tﬁ5§yEﬁBﬁ§F)£Y4b -B3. @5& exanecar bonyl )
- 3- (phenylﬁ&mu5aj pivenbafarine iheifbatiidedt asakbypacadphaline thaltt s
t her eof %fk gnpreparatlon of a nedi canent useful in antagonizing the

serotonin receptor. 30. Use of (+)-1- (2-nethoxyphenyl) -4-
[ 3- cycl ohexaneddirlpwrydprad- (Fh¥ngigthyl -2 -aminomethyl-1-

phenylcyclopropanecarboxamide) is taught by U.S. Patent

10 4,478,836, which prepared milnacipran as its Example 4. The
patent describes its compounds as antidepressants. Moret, (:)
et al., Neuropharmacology 24, 1211-19 (1985), describe its
pharmacological activities.

Citalopram, 1-[3-(dimethylamino)propyl]-1-(4-

15 fluorophenyl) -1,3-dihydro-5-isobenzofurancarbonitrile, is
disclosed in U.S. Patent 4,136,193 as a serotonin reuptake
inhibitor. 1Its pharmacology was disclosed by Christensen,
et al., Eur. J. Pharmacol., 41, 153 (1977), and reports of
its clinical effectiveness in depression may be found in

20 Dufour, et al., Int. Clin, Psychopharmacol., 2, 225 (1987),
and Timmerman, et al., ibid., 239.

Fluvoxamine, 5-methoxy-1-[4-(trifluoromethyl)phenyl]-1-
pentanone O- (2-aminoethyl)oxime, is taught by U.S. Patent

4,085,225. Scientific articles about the drug have been { )
25 published by Claassen, et al., Brit. J, Pharmacol., €0, 505
(1977); and De Wilde, et al., J., Affective Digord., 4, 249

(1982); and Benfield, et al., Drugs, 32, 313 (1986).
Paroxetine, trans-(-)-3-[(1,3-benzodioxol-5-
yloxy)methyl] -4- (4-fluorophenyl)piperidine, may be found in
30 U.S. Patents 3,912,743 and 4,007,196. Reports of the drug's

activity are in Lassen, Eur, J. Pharmacol,, 47, 351 (1978);
Hassan, et al., Bri lin. Pharma ., 18, 705 (1985);

Laursen, et al., Acta chiat. Scand., 71, 249 (1985); and
Battegay, et al., Neuropsychobiology, 13, 31 (1985).

35 All of the U.S. patents which have been mentioned above
in connection with compounds used in the present invention
are incorporated herein by reference.
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butyl] piperazine or thg pharmaceutically acceptabl g salts thereof in the
‘preparation of a nmedicanent useful in treating anxiety. 31. Use of (+)-1-

(2- met hox -4- (3-cycl ohexanecar bonyl) -3- (phenyl)
pi per azi ngmlo h9e7 pharmaceutical |y acceptable salts thereof p&%@%mos
‘preparation of a medicanent useful in tggatlng depression hyperte SIOﬂ
cognitive disorders, psychosis, sleep diSorders, gastric | %

di sorders, sexual dysfunctlon brain trauma, nenory |oss, eatlng dlsorders,
obesity, substance abuse, obsessive-conpul sive di sease, panic disorder or

m graine. 32. Uge asmeraonpoemeieitiors fapdunethofs of theasmentatsdnaal |y

accept abl Ql%ie%ﬂﬂter&ofddfbié\?uﬂ)é eRar ehé OFR ©f aﬁe”BQ*é@éE% in ceasing or
reduci ng patients' u%? of tobacco or nicotine, Use of

( 2- met hoxyphenylt Wikl (e JRAGHEHRACR JBY bBRG §kléle@pﬁéﬁ9|eyf %ﬁ; | pl1 of
p|pera2|nthw’ddmpdﬂﬁﬁéﬁuéédIiﬁ“&ﬁéﬁpﬁ@@éﬁb|Qn&éhtiohhakéoﬁaph%lbh%f

preparati canent eful _.in ce du patlen ' use of
tobacc% o%nﬁm}f"(ﬁq r'? %%%NF%OS %r’ﬂﬂapﬁﬁ &H‘Fﬂ‘@ $ition
conpri si ngra rdmmmﬂ@utusm,l yoﬂme:erjbabé.m:mathepr azadmore read:Ll

(+)-1- (ZnQEﬁgﬁ n e ut yl pi razi ne
or the phar céﬁtlca%qy acgp&%l %’F X&F%ﬁaéﬁgréi&% %&%E B¥g)el‘%r oc k‘ fplg'r t he
preparat|Gﬁ&ﬁséiQhﬁnnﬂﬁupﬁﬁth¢mphawm%¢au¢ical6rﬁﬁﬁaribedheb@wn BE is

hydrogen saGt=08)!do b entfl a &l a K e dé&brﬁ?héﬁk}iéﬁsghﬁ d' Berasnyl .
napht hyl Pﬁb&fg Cl2)c cloalg¥%%subst|tute W one or atituents
d

sel ect PEF%Waﬁ?HFb§§ﬁ1¥C39€§P§PP}F SFéFBCGfaIkoxy
@ Cg) al lapt fdﬂltl(éﬂ:dﬁ@ﬁlmyére (fﬁcf@déﬂkyﬁythe nhfeésCo¥althkgmhal o,

G oup-consi Sti TG SATATSNGE (i1 eijos kord o Ehe Prapeshy. (q -G )
al kyl t hi oco(t@.-rxag:)iadrkmgst;, (132-1h¢ af layay | angLysfy) abkybkal by the
ggﬁégﬁ%gyg#1 L0 a%ﬁ%ﬁﬁﬁfﬁ@”éf“éﬁ@yéagé,h&é?ngCﬂHBQiéhgg’o&r%ﬁg'ng a

15 drugs, the properties of the drugs in combination as
determined in clinical trials, and the characteristics of
the patient, including diseases other than that for which
the physician is treating the patient. General outlines of
the dosages, and some preferred dosages, are provided.

20 Dosage guidelines for some of the drugs will first be given
separately; in order to create a guideline for any desired
combination, one would choose the guidelines for each of the

- component drugs.
(_) Fluoxetine: from about 1 to about 80 mg, once/day;

25 preferred, from about 10 to about 40 mg once/day; preferred
for bulimia and obsessive-compulsive disease, from about 20
to about 80 mg once/day;

Duloxetine: from about 1 to about 30 mg once/day;
preferred, from about 5 to about 20 mg once/day;

30 Venlafaxine: £from about 10 to about 150 mg once-
thrice/day; preferred, from about 25 to about 125 mg
thrice/day;

Milnacipran: from about 10 to about 100 mg once-
twice/day; preferred, from about 25 to about 50 mg
35 twice/day;
Citalopram: from about 5 to about 50 mg once/day;
preferred, from about 10 to about 30 mg once/day;



a formula Il R3. 79 .~ ~ ~ a N zooz . Werein Rx, R~ and R3 ax's
descri bed as above, with a . suitable base and a conpound of formula IV. ~X

formul a IWodagi@sn X is a suitable leaving group, to provi cﬁ;—lt,?g,sg@mou.nd
of formula V R2 formula V R' and oxidi.z~. ag the conpound of fornula V

with a suitable oxidizing agent to prowgle the conpound ?f fiWMI. 36.
i&a | ;

A process according to claim35 wherein® Rl is cH3 ; R2 ~and
R3 ie hydrogen. 37., A process according to claim36 Werein Xie Sr or d.
38. A process according to claim37 wherein the suitable oxidizing agent is
ozone. 39. A pFoB¥SXagdas:di fgram aleitn2B ey abith. AR 1Y PBeeLdBYse s

pot assi unpteferketioXifddm abdift 504 b a0 MWKy Wndepdayla Ry n Ar-r~N
wher ei n Paroxetine: from about 5 to about 100 mg once/day;
preferred, from about 50 to about 300 mg once/day.
5 In more general terms, one would create a combination

of the present invention by choosing a dosage of SRI
according to the spirit of the above guideline, and choosing
a dosage of the compound of Formula I or formula Ia in the
ranges taught above.

10 The adjunctive therapy of the present invention is
carried out by administering a SRI together with a compound (‘)
of Formula I or formula Ia in any manner which provides
effective levels of the two compounds in the body at the
same time. All of the compounds concerned are orally

15 available and are normally administered orally, and so oral
administration of the adjunctive combination is preferred.
They may be administered together, in a single dosage form,
or may be administered separately.

However, oral administration is not the only route or

20 even the only preferred route. For example, transdermal
administration may be very desirable for patients who are
forgetful or petulant about taking oral medicine. One of
the drugs may be administered by one route, such as oral,
and the other may be administered by the trans-dermal, { )

25 percutaneous, intravenous, intramuscular, intranasal or
intrarectal route, in particular circumstances. The route
of administration may be varied in any way, limited by the
physical properties of the drugs and the convenience of the
patient and the caregiver.

30 It is particularly preferred, however, for the
adjunctive combination to be administered as a single
pharmaceutical composition, and so pharmaceutical
compositions incorporating both a SRI and a compound of
Formula I or formula Ia are important embodiments of the

35 present invention. Such compositions may take any physical
form which is pharmaceutically acceptable, but orally usable
pharmaceutical compositions are particularly preferred.
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Depregsion in its many variations has recently become
much more visible to the general public than it has
previously been. It is now recognized as an extremely
damaging disorder, and one that afflicts a surprisingly

35 large fraction of the population. Suicide is the most
extreme symptom of depression, but millions of people, not
quite so drastically afflicted, live in misery and partial
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The compounds of Formula I or formula Ia are useful for
other important therapeutic purposes, as well as in
20 combination with SRIs and in nicotine withdrawal or smoking
cessation cases. In particular, the compounds are useful
for antagonism at the serotonin 1A receptor and accordingly
are used for the treatment or prevention of conditions .
caused by or affected by excessive activity of that )
25 receptor.
More particularly, the compounds of Formula I or
formula Ia are useful in the treatment of anxiety,
depresgsion, hypertension, cognitive disorders, psychosis,
sleep disorders,. gastric motility disorders, sexual
30 dysfunction, brain trauma, memory loss, appetite disorders
and obesity, substance abuse, obsessive-compulsive disease,
panic disorder and migraine.
Anxiety and its frequent concomitant, panic disorder,
may be particularly mentioned in connection with the present
35 compounds. The subject is carefully explained by the

Diagnostic and Statistical Manual of Mental Disorders,
published by the American Psychiatric Association, which



SWUA{\ =

AT -
" &Y3"10%b& ()- !B 10%& ()-T! 10%e& ()-T! 1 110%8S& ()-! 1110%z& ()-!1!10%
z& () -S WMo 95731077 PCT/US98/26008
10zz! " Y¥3"10%z& ()- " Y3"10%}& ()- ! Y3"10%z& ()- " Y3"10%& ()- !!"Y3"10%

"u& TTY3"10%z & N<= 10zz! G 10W &()-! G 10%z& -|
910&;&T() @?ys§09é3()0 ;022 iézz}APBing g%zz 10zz e (ﬂ 4CUQ}NWQGQZ)
102210%z& ()-@' ' ni 10%2z& ()- @ m' 10%& ()-@ ' Z10%& ()-'f 10%H#&! ()-L
S%zX9PB4 10 10&. . .

Lo () SYRITYELSS (XS5 B0BREET) LFF163568°FY- PPRofRe (P AR () - riu

(pN4 10 Ip=srtiDeglaglpoBoted1dseovder’ (- depreesdon) antogdel gppup of

10gg!)!1 . ;
10/ Ssa00 57 R0 RAR P Phasndarey  yhbeR, 5ee. Q4PEorRoh AR (111 sa00
z-z-& ()-ulge disgupsion-g§ragdiunotive” yherspy with

& ()-8'y& 10%-& ()-3, @0%& ()-mows& ()- 10

Pharmaceutical mposition

It is customary to formulate pharmaceuticals for
administration, to provide control of the dosage and
stability of the product in shipment and storage, and the

10 usual methods of formulation are entirely applicable to the

(:) compounds of Formula I and formula Ia. Such compositions,
comprising at least one pharmaceutically acceptable carrier,
are valuable and novel because of the presence of the
compounds of Formula I or formula Ia therein. Although

15 pharmaceutical chemists are well aware of many effective
ways to formulate pharmaceuticals, which technology is
applicable to the present compounds, some discussion of the
subject will be given here for the convenience of the
reader.

20 The usual methods of formulation used in pharmaceutical
science and the usual types of compositions may be used,
including tablets, chewable tablets, capsules, solutions,

_ parenteral solutions, intranasal sprays or pbwders, troches,

() suppositories, transdermal patches and suspensions. 1In

25 general, compositions contain from about 0.5% to about 50%
of the compound in total, depending on the desired dose and
the type of composition to be used. The amount of the
compound of Formula I or formula Ia, however, is best
defined as the effective amount, that is, the amount of the

‘30 compound which provides the desired dose to the patient in
need of such treatment. The activity of the compounds do
not depend on the nature of the composition, so the
compositions are chosen and formulated solely for
convenience and economy. Any compound may be formulated in

35 any desired form of composition. Some discussion of
different compositions will be provided, followed by some
typical formulations.
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powders.
Tablets are prepared by direct compression, by wet
10 granulation, or by dry granulation. Their formulations
usually incorporate diluents, binders, lubricants and )
disintegrators as well as the compound. Typical diluents
include, for example, various types of starch, lactose,
mannitol, kaolin, calcium phosphate or sulfate, inorganic
15 salts such as sodium chloride and powdered sugar. Powdered
cellulose derivatives are also useful. Typical tablet
binders are substances such as starch, gelatin and sugars
such as lactose, fructose, glucose and the like. Natural
and synthetic gums are also convenient, including acacia,
20 alginates, methylcellulose, polyvinylpyrrolidine and the
like. Polyethylene glycol, ethylcellulose and waxes can
also serve as binders.
A lubricant is necessary in a tablet formulation to
prevent the tablet and punches from sticking in the die. )
25 The lubricant is chosen from such slippery solids as talc,
magnesium and. calcium stearate, stearic acid and
hydrogenated vegetable oils.
Tablet disintegrators are substances which swell when
wetted to break up the tablet and release the compound.
30 They include starches, clays, celluloses, algins and gums.
More particularly, corn and potato starches,
methylcellulose, agar, bentonite, wood cellulose, powdered
natural sponge, cation-exchange resins, alginic acld, guar
gum, citrus pulp and carboxymethylcellulose, for example,
35 may be used, as well as sodium lauryl sulfate.
Enteric formulations are often used to protect an
active ingredient from the strongly acidic contents of the
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suppository, the usual bases may be used. Cocoa butter is a
traditional suppository base, which may be modified by

20 addition of waxes to raise its melting point slightly.
Water-miscible suppository bases comprising, particularly,
polyethylene glycols of various molecular weights are in
wide use, also. .

\_) Transdermal patches have become popular recently.

25 Typically they comprise a resinous composition in which the
drugs will dissolve, or partially dissolve, which is held in
contact with the skin by a f£ilm which protects the
composition. Many patents have appeared in the field
recently. Other, more complicated patch compositions are

30 also in use, particularly those having a membrane pierced
with innumerable pores through which the drugs are pumped by
osmotic action.

The following typical formulae are provided for the

interest and information of the pharmaceutical scientist.
35
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A tablet is prepared using the ingredients below:

15 Quantity
{mg/capsule)

Example 2 10 mg

Celluloge, microcrystalline 400 mg

Silicon dioxide, fumed 10 mg

20 Stearic acid —_—a g

Total 425 mg

The components are blended and compressed to form tablets )
each weighing 425 mg. (.)
25
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% Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone
(as 10% solution in water) 4 mg
10 Sodium carboxymethyl starch 4.5 mg
(“) Magnesium stearate 0.5 mg
Talc 1 mg
Total 100 mg

15 The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
aqueous solution containing polyvinyl- pyrrolidone is mixed
with the resultant powder, and the mixture then is passed
through a No. 14 mesh U.S. sieve. The granules so produced

20 are dried at 50°C and passed through a No. 18 mesh U.S,
Sieve. The sodium carboxymethyl starch, magnesium stearate
and talc, previously passed through a No. 60 mesh U.S.
sieve, are then added to the granules which, after mixing,

) are compressed on a tablet machine to yield tablets each

25 weighing 100 mg.

Formulation 4
Capsules, each containing 30 mg of active ingredient,
are made as follows:

30
Example 4 30 mg
Starch 59 mg
Microcrystalline cellulose 59 mg
Magnesium stearate 2 mg

35 Total 150 mg
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in redlent are made as follows:

10 Example 5 5 mg
Saturated fatty acid glycerides 2.000 mg ()
Total 2,005 mg "

The active ingredient is passed through a No. 60 mesh
15 U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository
mold of nominal 2 g capacity and allowed to cool.

20 Formulation 6
Suspensions, each containing 10 mg of active ingredient
per 5 ml dose, are made as follows:

Example 6 10 mg
25 Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 ml
Benzoic acid solution 0.10 ml1
Flavor qg.v.
Color ' q.v.
30 Purified water to total 5 ml

The active ingredient is passed through a No. 45 mesh
U.S. sieve and mixed with the sodium carboxymethyl cellulose
and syrup to form a smooth paste. The benzoic acid solution,
35 flavor and color are diluted with a portion of the water and
added, with stirring. Sufficient water is then added to
produce the required volume.
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Formu tion

Hard gelatin capsules are prepared in a manner
10 analogous to formulation 1 using the following ingredients:

(i) Quantity
m su
(+) -1- (2-Methoxyphenyl) -4- [3-
15 (cyclohexanecarbonyl) -3- 20 mg
(phenyl)butyllpiperazine HC1l
Starch, dried 200 mg
Magnesium stearate 10 mg
Total 230 mg
20
Formu i
A tablet is prepared using the ingredients below:
{ ) Quantity
25 {mg/capsule)
(+) -1- (2-Methoxyphenyl) -4- [3-
(cyclohexanecarbonyl) -3- 10 mg
(phenyl)butyll piperazine HCl
Cellulose, microcrystalline 400 mg
30 Silicon dioxide, fumed 10 mg
Stearic acid 5 mg

Total 425 mg

The components are blended and compressed to form tablets
35 each weighing 425 mg in a manner analogous to formulation 2.
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15 Total 100 mg

The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
aqueous solution containing polyvinyl- pyrrolidone is mixed

20 with the resultant powder, and the mixture then is passed
through a No. 14 mesh U.S. sieve. The granules so produced
are dried at 50°C and passed through a No. 18 mesh U.S.
Sieve. The sodium carboxymethyl starch, magnesium stearate
and talc, previously passed through a No. 60 mesh U.S.

25 sieve, are then added to the granules which, after mixing,
are compressed on a tablet machine to yield tablets each
weighing 100 mg.

Formulation 11
30 Capsules, each containing 30 mg of active ingredient,

are made as follows in a manner analogous to formulation 4:

(+) -1- (2-Methoxyphenyl) -4- [3-

cyclohexanecarbonyl) -3- 30 mg
35 (phenyl)butyl]l piperazine HCl
Starch 59 mg

Microcrystalline cellulose 59 mg
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' 10908& ()-3: Ar108&' & fpnd or bicyclic aryl or heteroaryl radical
substituted with one to three substituents selected from the L)
group consisting of hydrogen, (C;-Cg)alkyl, (C1-Cg)alkoxy,

10 (C3-Cglalkylthio, (Cz-Cg)alkenyl, (Cy-Cg)alkynyl,

(C1-Cg)alkylhalo, (C3-Cg)cycloalkyl, (C3-Cg)cycloalkenyl or
halo;
Rl is hydrogen, (C;-Cg)alkyl, (Cq-Cg)alkoxy,
(C1-Cg)alkylthio;
15 R? is phenyl, naphthyl or (C3-Cjpp)cycloalkyl

Substituted with one or two substituents selected from the
group consisting of hydrogen (C;-Cg)alkyl, (C;1-Cg)alkoxy,

(C1-Cglalkylthio, (Cz-Cg)alkenyl, (Cy-Cg)alkynyl,
(C1-Cg)alkylhalo, (C3-Cg)cycloalkyl, (C3-Cg)cycloalkenyl or
20 halo;

R3 is selected from the group consisting of hydrogen,
(C1-Cglalkyl, (Cq-Cglalkoxy, (Cq-Cg)alkylthio,
(C2-Cg)alkenyl, (Cy-Cglalkynyl, (Cp-Cglalkylhalo,
(C3-Cg)cycloalkyl, (C3-Cg)cycloalkenyl or halo;

25 X is -(C=0)-, -CHOH- or -CHj3-;
or a pharmaceutically acceptable salt racemate, optical
isomer or solvate thereof.

2. A compound of Claim 1 wherein Ar' is phenyl or
pyridine.
30 3. A compound of Claim 2 wherein Ar' is phenyl

substituted with (C;-Cg)alkoxy.

4. A compound of Claim 3 wherein R2 is phenyl or
(C3-Cq2)cycloalkyl.
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Ar' is a mono or bicyclic aryl or heteroaryl radical substituted with

wherein

one to three substitutents selected from the group consisting of hydrogen,
(C1-Cg) alkyl, (C+-Cg) alkoxy, (C1-Ce) alkylthio, (C2>-Cs) alkenyl, (C2-Csg)
alkynyl, (C4-Cs) alkylhalo, (C3-Cs) cycloalkyl, (C3-Cs) cycloalkenyl or halo;
R'is hydrogen, (C1-Cs) alkyl, (C1-Cg) alkoxy, (C+-Ce) alkylthio;
R? is phenyl, naphthyl or (C3-C12) cycloalkyl
substituted with one or two substituents selected from the group consisting
of hydrogen (C+-Ce) alkyl, (C1-Cs) alkoxy, (C1-Cs) alkylthio, (C2-Ce) alkenyl,
(C2-Cs) alkynyl, (C4-Cg) alkylhalo, (C3-Cs) cycloalkyl, (Cg-Ca)' cycloalkenyl
or halo;

R® Is selected from the group consisting of hydrogen (C4-Cg) alkyl,
(C1-Cs) alkoxy, (C1-Cg) alkylthio, (C2-Cs) alkenyl, (C2-Cg) alkynyl, (C4-Ce)
alkylhalo, (C3-Cs) cycloalkyl, (Cs-Cg) cycloalkenyl or halo;

Xis - (C=0) -, -CHOH- or -CH2-;
or a pharmaceutically acceptable salt, racemate, optical isomer or solvate
thereof, in the preparation of a medicament useful in alleviating the
symptoms caused by withdrawal or partial withdrawal from the use of
tobacco or of nicotine.
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thereof, in the preparatlon of a medicament useful in treating depression,

hypertension, cognitive disorders, psychosis, sleep disorders, gastric motility

disorders, sexual dysfunction, brain trauma, memory loss, eating disorders,

obesity, substance abuse, obsessive-compulsive disease, panic disorder or

migraine.

12. Use of a serotonin reuptake inhibitor in combination with a compound of
the formula

/\ R3
LS
Rl
XNRZ

wherein
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'is hydrogen, (C+-Cg) alkyl, (C1-Cs) alkoxy, (C1-Cs) alkylthio;

R? is phenyl, naphthyl or (C3-C12) cycloalkyl
substituted with ohe or two substituents selected from the group consisting of
hydrogen (C4-Ce) alkyl, (C1-Cs) alkoxy, (C4-Cg) alkylthio, (C2-Cs) alkenyl, (C2-Ce)
alkynyl, (C4-Cg) alkylhalo, (C3-Csg) cycloalkyl, (C3-Csg) cycloalkenyl or halo;

R®is selected from the group consisting of hydrogen (C4-Cs) alkyl, (C4-Cg)
alkoxy, (C4-Cs) alkyithio, (C2-Cs) alkenyl, (C2-Cg) alkynyl, (C4-Cg) alkylhalo, (Cs-
Cs) cycloalkyl, (C3-Cg) cycloalkenyi or halo;

Xis - (C=Q) -, -CHOH- or -CHz-;
or a pharmaceutically acceptable salt, racemate, optical isomer or solvate
thereof, in the preparation of a medicament useful in increasing the availability of
serotonin, norepinephrin and dopamine in the brain.

13. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a compound of Claim 1.

14. The use according to Claim 8, wherein the compound is a serotonin
reuptake inhibitor.

15.  The use according to Claim 14, wherein the serotonin reuptake inhibitor is
fluoxetine, duloxetine, venlafaxine, milnacipran, citalopram, fluvoxamine or
paroxetine.

16.  Use of bompound of the formula

RS
-
p
wherein

Ar' is a mono or bicyclic aryl or heteroaryl radical substituted with one to
three substituents selected from the group consisting of hydrogen, (C4-Ce) alkyl,
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Xis - (C=0) -, -CHOH- or -CHa-;
or a pharmaceutically acceptable salt, racemate, optical isomer or solvate

thereof, in the preparation of a medicament useful in ceasing or reducing a
patient’s use of tobacco or nicotine.

17. A compound of the formula:

O-CHj
Ol
N N
R o

or the pharmaceutically acceptable salts thereof.

' 18. A compound which is (+)—1-(2lmehhoxyphenyl)-4-[3-
cyclohexanecarbonyl) -3- (phenyl)butyllpiperazine and the
pharmaceutically acceptable salte thereof.

' 19. A compound according to claim 18 wherein the
Pharmaceutically acceptable salt is a dihydrochloride salt.
20. A compound according to claim 18 wherein the

pharmaceutically acceptable salt is an oxalate salt.

h 21. A compound according to claim 18 wherein the

pharmaceutically acceptable salt is a maleate salt.
22. A compound according to claim 18 wherein the

pharmaceutically acceptable salt is a phogphate salt.
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or the pharmaceutically acceptable salts thereof in the preparation of a
medicament useful in alleviating the symptoms caused by withdrawal or
partial withdrawal from the use of tobacco or of nicotine.

25. Use of (+) -1- (2-methoxyphenyl) -4- [3-cyclohexanecarbonyl) -3-(phenyl)
butyl] piperazine or the pharmaceutically acceptable salts thereof, in the
preparation of a medicament useful in alleviating the symptoms caused by
withdrawal or partial withdrawal from the use of tobacco or of nicotine.

26. Use of a serotonin reuptake inhibitor in combination with an effective
amount of a compound of the formula

0-CH,
/\ CH
OO L
_/ o)

or the pharmaceutically acceptable salts thereof in the preparation of a
medicament useful in increasing the availability of serotonin,
norepinephrin and dopamine in the brain.

27. Use of a serotonin reuptake inhibitor in combination with an effective
amount of (+)-1- (2-methoxyphenyl) -4- [3-cyclohexanecarbonyl) -3-
(phenyl) butyl] piperazine or the pharmaceutically acceptable salts thereof
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¢ butyl] piperazine or the pharmaceutically acceptable salts thereof in the
preparation of a medicament useful in treating anxiety.

31.  Use of (+)-1- (2-methoxyphenyl) -4- [3-cyclohexanecarbonyl) -3- (phenyl)
butyl] piperazine or the pharmaceutically acceptable salts thereof, in the
preparation of a medicament useful in treating depression, hypertension,
cognitive disorders, psychosis, sleep disorders, gastric motility disorders,
sexual dysfunction, brain trauma, memory loss, eating disorders, obesity,
substance abuse, obsessive-compulsive disease, panic disorder or
migraine.

32. Use of a compound of the formula

0-CH,
N N
N 7 N/

or the pharmaceutically acceptable salts thereof in the preparation of a
medicament in ceasing or reducing patients’ use of tobacco or nicotine.

33. Use of (+)-1- (2-methoxyphenyl) -4- [3-cyclohexanecarbonyl) -3- (phenyl)
butyl] piperazine or the pharmaceutically acceptable "salts thereof, in the
preparation of a medicament useful in ceasing or reducing patients’ use of
tobacco or nicotine.
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'34. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and (+)-1-(2-
methoxyphenyl) -4- [3-cyclohexanecarbonyl)-3-

(phenyl)butyl] piperazine or the pharmaceutically acceptable
saltes thereof.

35. A process for the preparation of a compound of the
formula II:

formula Il

wherein R is hydrogen, (Ci-Cg)alkyl, (Cy-Cg)alkoxy,
(C1-Cg)alkylthio;

R2 is phenyl, naphthyl or (C3-Cjis)cycloalkyl
substituted with one or two substituents selected from the
group consisting of hydrogen (Cqi-Cglalkyl, (Cy-Cg)alkoxy,
(C1-Cglalkylthio, (Cy-Cg)alkenyl, (C3-Cg)alkynyl, )
(C1-Cglalkylhalo, (C3-Cg)cycloalkyl, (C3-Cg)cycloalkenyl or
ﬁalo;

R3 is selected from the group consisting of hydrogen,
(C1-Cg)alkyl, (C1-Cg)alkoxy, (Cy-Cg)alkylthio,

(C2-Cg)alkenyl, (Cy-Cg)alkynyl, (Cp-Cg)alkylhalo,
(C3-Cg) cycloalkyl, (C3-Cg)cycloalkenyl or halo, comprising,

treating a compound of formula III

formula Il
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. wherein R', R? and R?® are described as above, with a
" suitable base and a compound of formula IV:

X formula IV

wherein X is a suitable leaving group, to provide the

compound of formula V
0

™ 1 R?
R
formula V
R
and oxidizing the compound of formula V with a suitable
oxidizing agent to provide the compound of formula II.

36. A process -according to claim 35 wherein
Rl is CHa; :
R? is cyclohexyl; and
R3 is hydrogen.

‘ 37. A process according to claim 36 wherein
X is Br or Cl.

38. A process according to claim 37 wherein the
suitable oxidizing agent is ozone.

39. A process dccording to claim 38 wherein.the
suitable base is potassium tert-butoxide.
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© .40.A compound of formula:
. "

1
I\ R
Ar'—
wherein

Ar' is a mono or bicyclic aryl or heterdaryl radical
substituted with oné to three substituents selected from the
group consigting of hydrogen, (C1-Cglalkyl, (Cy-Cg)alkoxy,
(C1-Cg)alkylthio, (C2-Cg)alkenyl, (Cp-Cg)alkynyl,
(Cy-Cg)alkylhalo, (C3-Cg)cycloalkyl, (C3-Cg) cycloalkenyl or

.halo; -

Rl is hydrogen, (Cj-Cglalkyl, (Cy-Cg)alkoxy,
(C1-Cg)alkylthio;

R2 ig phenyl, naphthyl or (C3-Cjg)cycloalkyl
subgtituted with one or two substituents selected from the .
group consisting of hydrogen (Cjq-Cg)alkyl, (C3-Cg)alkoxy, .
(C1-Cglalkylthic, (Cy-Cglalkenyl, (Cy-Cg)alkynyl,
(Cl-cg{élkylhalo, (C3-Cg)cycloalkyl, (C3-Cg)cycloalkenyl or

halo;

. R3 ig sélected from the group consisting of hydrogen,
(C1-Cg)alkyl, (Cp-Cglalkoxy, (Cy-Cg)alkylthio,
(C2-Cglalkenyl, (Cy-Cglalkynyl, (C;-Cg)alkylhalo,

" (C3-Cg)cycloalkyl, (C3-Cg)cycloalkenyl or halo;

' or a pharmaceutically acceptable salt,. racemate, optical

. igomer or solvate thereof. .
| ‘" ',mh.A'compound according to claim 44 wherein

Ar' is
O-CH,

¢

R1 is methyvl
R? is cyclohexyl; and
R3 is hydrogen.



