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N- PHENYL- Pl PERAZI NE DERI VATI VES AND METHODS F
PROPHYLAXI S R TREATMENT OF 5HT RECEPTOR

wo38B0H¢9EDDI SEASES FI ELD OF THE | NVENTI ON ThePOT@s20/019540

invention relates to certain substituted

N- phenyl - pi perazi ne derivatives that are nodul ators of
the 5HT ¢ receptor. Accordingly, conpounds of the
present invention are useful for the prophylaxis or
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OV er welWidilier Wdiesond R eMssirrd @s @veBM1ghit br dbB& if gnegellpdetetdma@on the basis
ko%nfl%i he\pbgce)cgyerggss %dgx &3?\/?19 Wl\fxmch 1s calculated by dividing their body weight (kilograms -
Kg) by their height squared (meters squared - m?). Thus; the units for BMI are Kg/m® The BMI is
more highly correlated with body fat than any other indicator of height and weight. A person is
considered overweight when they have a BMI in the range of 25-30 kg/m”. Whereas a person with
a BMI over 30 kg/m? is classified as obese and obesity is further divided into three classes, Class I
(BMI of about 30 to about 34.9 kg/m®), Class II (BMI of about 35 to 39.9 kg/m?) and Class III
(about 40 kg/m” or greater); see TABLE 1 below for complete classifications.
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oubl ed in
weight can correspond to a significant reduction in the risk of developing other ailments, such as,

but not limited to, coronary heart disease.

As mentioned above, obesity increases the risk of developing cardiovascular diseases.
Coronary insufficiency, atheromatous disease, and cardiac insufficiency are at the forefront of the
cardiovascular complications induced by obesity. The incidence of coronary diseases is doubled in
subjects less than 50 years of age who are 30% overweight. The diabetes patient faces a 30% reduced
lifespan. After age 45, people with diabetes are about three times more likely than people without
diabetes to have significant heart disease and up to five times more likely to have a stroke. These
findings emphasize the inter-relations between risks factors for NIDDM and coronary heart disease
and the potential value of an integrated approach to the prevention of these conditions based on the

prevention of obesity [Perry, L J., et al. BMJ 310, 560-564 (1995)]. It is estimated that if the entire
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subjects less than 50 years of age who are 30%
overwei ght. The di abetes patient faces a 30% reduced
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pressure 1.n song gaat Il ents.
of d-fenfluramine. As the SHT,¢ receptor is expressed in high density in the brain (notably in the
limbic structures, extrapyramidal pathways, thalamus and hypothalamus i.e. PVN and DMH, and
predominantly in the choroid plexus) and is expressed in low density or is absent in peripheral
tissues, a selective SHT,¢ receptor agonist can be an effective and safe anti-obesity agent. Also,

SHT,c knockout mice are overweight with cognitive impairment and susceptibility to seizure thus
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Serotonin (5-HT) neurotransm ssion plays an inportant
role in nunmerous physiol ogi cal processes both in

waeadstohemnd i n psychiatric di sorders. 5-HT hasPO€&IS2004/019540

inplicated in the regul ation of feeding behavior for
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full ness or satiety so eating stops earlier and fewer
calories are consuned. It has been shown that a
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APP [Selkoe DJ, et al. Ann Rev Neurosci, 1994, 17:489-517]. APP is a ubiquitous transmembrane
glycoprotein that is present at high levels in brain cells. APP also exists as secreted forms. By

cleavage in the A region of APP, the long N-terminal fragment (secreted APP, APPs) is secreted
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only nodest success, perhaps because the doses that
can be admnistered are limted by periphera

wohailsimewgi c si de effects, such as trenors, naBEEAS2004/019540

vom ting, and drynouth h addition, as AD progresses,
these agents tend to | ose theirgeffectiveness due to
conti nued cholinergic neuronal |oss. Therefore, there
is a need for agents that have beneficial effects in
| .
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ol o oo PR et 55 el sepieb ol TRl Aana van

Re&uﬁimﬁm 388Re, 19813 2483M543F], wathdh-RatHg [SoyniMBam &8, &lal.
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RGP T oo s R RS R HeATe AT SO BT . Nature
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DTN T ok o 40 g At g e e oy Hiecular
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The non-selective serotonin SHT,¢ agonist dexnorfenfluramine (DEXNOR) stimulated
amyloid precursor protein (APPs) secretion in guinea pigs while reducing levels of AB production
in vivo following repeat administration [Arjona A, et al. “Effect of a SHT,¢ serotonin agonist,

dexnorfenfluramine, on amyloid precursor protein metabolism in guinea pigs,” Brain Res, 2002,
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APPs has been shown to be neurotrophic and
neuroprotective in vitro [ Mattson MP, et al. Neuron,

wQ203/01492 243- 254; and Qu W, et al. JNeuroscPCTAS2®H4/019540

15: 2157-2167]. Ot her proposed functions for APPs

i nclude the regul ation of bl oodgcoagulation [Cole GV

et al. Biochem Bi ophys Res Commun , 1990, 170:288-295;

Smith RP, et al. Science, 1990, 248:1126-1128; and Van

Nest lrfigng]ehuﬁJef &?g W&RG oserfll%%grse %lﬁ%a%dgﬁ? ?1 APP exhlblt 98% sequence

wound- heal i n nni ng em st
1@@10% BB®1E 3. 514] Blocdmz rBa@éM Adtaa i 995 dﬁSé age lbcdtq pmttlys are processed

3005 £ DB 158, Oh 2PE50) B8 e

&délitﬁdlﬁloﬂiﬁ\‘ﬁ(}ne BMB et alt E’aﬁ)ﬂe@%i’ Brwir Bésnl 9l9 1 ,, 10e299-aD5]. Although DEXNOR

461- s NK|
AR e Btk Vi B by e Se iy B L amtagoni,
WM&tagglthlvlaierotaﬁih |HSI€A afedontst del”tﬁ)f ﬁ,verwléé DEXQJAWB%efE&sd 1rr1%10at1ng the
179-1 sevier Science Publjshers terda
csgm’“’%ﬂ%ﬁr: {FETRIQR 1P %M&Fg VgL tagget gy "hlslqgfﬁ% 1989, |

3: 689- B %4ditior; BIHT Ghamkd ,AP[PBEKQ&ioﬂan,se&étloﬁ |V1a tﬁ’é @fbtd}lﬂi 3HT,, and
Acad Sci USA, 1991, 88:10307-

G s NSIRRYL. by o 1P S PEHET S oS abies sty
WeseaRher@btimuBitQCIT8 MbRIbREE Yeth B8 Sto&R BIHT), 12 were stably expressing

181: 265-271; M| wardEA, et _al. Neuron, 199

omenopagity HL2a i Ve rgrrotrd KHT atoregped A affce%tp@ in  dpedependent manmer

22 beBRe P RA. Mmﬁqap%u%l)@ GHADIR s&%ﬁ%ﬁ BEEd 2 Ha_ou@ 4RH@NSSdctive
dexnor fenfl uram ne stinmul at ed anyl

PYCEEARS BE Lop piast H e emmoglfts %e tthecﬂiife@ﬁmgamm@ﬁ hp«? gs
whi l e x eduhii 9H&§c%ée§topgg[o€i§’t d3h Qéjéf?etcﬁx%rfoﬂ tﬂeaﬂﬁ VzQD and preventing senile
foIIovvlng repeat "adnministration [Arjona A

" Eidues tSupportiobHE cdpirg equmscﬁrmmiha@cmhas B is known to be neurotox1c and a key

dc%%(ng)gnﬁn {rllfseﬁﬁlif]: plfn&ueﬁ é%vogfmg 1S AIS) nggo g eC 1r§1§ g%zgé %@eqs seem to be inversely

ﬂ:ﬁﬁ:d,]atﬁﬂ]serot@ﬁh SHI,iggsstyRtrease o sle of ARG an 560 gldell elﬁesmtagly expressing
APP exhi bjt. 98% seque honol o Bec
S P Bh Y GAp o *F 56 SEeg T rene e ot APPs and
Pdcofe@eMreBOEAR 6%@&&@@1@&‘%&?&?&1 fiBes Mea gt al.
Neur osci ence, 1999, 95:243-2 and t pepti de
s equend¥edengg eXistREpROTtEgI the use ﬁ%qoamu@mf ﬂ@tpreaqmt “BPTﬁioﬁ with agonist

Reavilyok th@rs@fbtﬁmﬁgﬁTz & tor 01 4QattRlor AD! RO LG PEXNER dmventlon

I S non-sel ective, e observed effects were attenuate
bspn &e 4 elons eren §@nlamﬁm iths papther agentany egAntst(suckhvad hugneg limited to AChE

q%lg%;&%&tgﬁw&m&eﬂbﬁﬁn@gom st did not reverse

fects, 1 ndicating the serotonin 5HT c
r ecept drahendiseash disprdertor pesidision fat tearigpssociaterd withitle function of the SHT,c

et ﬁ‘)rr is ekddii qgéﬁ%'lcﬁ& Eﬂl)_IT I%Et I%ﬁx&%&nﬁ§ in%:ﬁi%qg g@ﬁe@e or maintain an

Sec etlon via the serotonin receptors
[ dxkctign suifRNgntlz righll for iBEwbur@heingulalio® ®r b&N.1AB pstidbB8 20-8Q 4jillion men in

\IMJH% Epdtesd St téqu%Ve t?lg%gﬁtmn WLS% %ttllme 1I {%t eﬂ T%hf IrQ\;a?ence Gcftthe condition

sero onin were st r essi
smcreatsexrwmh @bﬂ'vae pSEeht asfennard{) geBs oi‘:‘azgdz-EEpornEDe afhle @hteﬁgﬁasases 1o between
e nt _manne

t a_do g in gh cel |

L R BT R P POt AP LeeRet S Foaked at

abo ut Eredtitd dhsfubetio@tin Mé@ult from a number of distinct problems. These include loss of
desire or libido, the inability to maintain an erection, premature ejaculation, lack of emission, and
inability to achieve an orgasm. Frequently, more than one of these problems presents themselves
simultaneously. The conditions may be secondary to other disease states (typically chronic

conditions), the result of specific disorders of the urogenital system or endocrine system, secondary
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serotoni n 5HT and 5HT antagoni sts bl ocked the effects
in each cell line. A serotonin 5HT receptor agoni st

woamsacwbf ecti ve for treating AD and preventi RQTRSZI0HB19540

pl agues. Support for this claimconmes fromthe fact

that Ab is known to be neurotoxjc and a key conponent

in senile plaques involved in AD, APPs secretion and

Ab | evels seemto be inversely related, and serotonin

aﬂeﬁﬁ% %ﬁl%)hérﬂﬁéo%ﬁc%l Ag@l‘[t? ¥ Sg[ Qﬁuhﬁ%ﬁaqsﬁvg d}ld k raﬁtujle?regsg}lt drugs,

i nes stably expressing onin SHT c r

vitipsyehiofic diugs eis g pothe rﬂSIﬂt @"mwcag@w ipeabienisn Eregtls éysﬁewecbrs when organic,

I d

CeP BTy Qo ERIEH AT ENE SRR S BRARME sl spg byporonsin.

s upporThieregs evidenessfer w ofi2 sortpauFHIT,o hgdnivefopthe sreattent of sexual
¥1%€)(%t181? %lé{gﬁa gf‘t F llé%: 'rIr'geC e{royl gr%égﬁtzﬁ.ﬁaceptor?s lloltO \(Ifd Vﬂflt?l::_‘g é)rocessmg

[ and @ndgragion ofgendoey inbedatiah Cragllaubn Dheﬂ@lﬁoﬂmmﬂgm}tsi@ms and

ano r agents (such limted ta i
AR PR s e R Gt W oE Rk pifater Pk PBr
Anotubiem [HecadsH,, el omies7460 54z;omt|1995<)p I Bafitiodathe keSotonin SHT,c

unct. on he 5HT receptor is

assocC
PRt s el e By BroGaene eyl ee s gumans.
i nabi | ’]‘Heyéxztct)machbﬂuaﬂ 8y @hichBH a¢dBptaR nekR kel erect1ons remams

suffic |dfo tercqurse, ejacul ation
HB’I“PP OéV§ GrrinfTed £ %Jémer BT i efh SRRy theigle of serotonin
S, £ cdpB Eintii e diediBsl bi febile ddctiSRMAnbiofR:al sfudidd Bhve shown that the penis
lives. The preval ence of the condition increases wth

éﬁ(‘élveﬁ%owl%‘faﬁgf fropa Isyr%thg‘%caqng péqasyg@)ét ?w]pl lpgated in the spinal

TdotaPesadt6ri EBCot 8123 B8/t 9930 e4oneen3 2t 5% ARImR YexBYihdhe1 A linical data
of 65, and to 55%in nmen over the age of 75 years.

EFRROT thak Peyle PIepions a7 ceniolledkhsin spimplteisxa 4 alesa pnasis showed that

Cﬂcﬁstah&%f SH19 Q;Ll@&lﬁecep-[&@ gRilitRell HES k1 95 Rx A arlqgﬁétlrz&i &fs [Danuser H and
bi do, the inabili to mai ntain an erection,

p%@ﬁ%?ﬁ'e’ %}aﬁefzﬂOét%énl 18} B9Ké] ofcasrdingly, siimulativg of S Bickéceytors has

t f

P LIRS RISl e 087 525,
GHdi 1SS lm‘;/b@e deseendda pyoctedtilo stivenl patisymaghetichatrers [Bancila M et

cfﬁ legn\ée 008y G5 £0pdi tions), the result of specific
I sor ers o he urogenital system or endocrine

syste rﬁldlsemwdme yowestfrazatheressdarchiahdrepbrgsrof e side gifecsd induced by the use

398%%%%(5% agogénarg\&})t?éée 1§IQS§(b§I§[€ %gsrhat één?oﬁéra%?%@éonist action at
nlwscmtcmirr JHTp reodajtcwﬁ enckreed thAr@eabyﬁuum of R.h'annadaEzgy 231:223-229
t ies

AR bttt B B0 B b S P,
e alt Boshopharmbbaiog 126: 2042d@(1096)f. Amotah©fod dasgawryaﬁaerbffects of
%E&s‘%gﬂ for the tr deé\%n@nt of sexuaJl %ch ug&t [ onh
O PETRR ldnerepped B In RIS PoRLG R ot thogsh SSRIs have a
irfol @hat akotgtchl frbde, ptn@maaldn@t aﬁdnt?g&qﬁlétmztls @ﬂssms at the SHT,c
sensory in or ulation o centra
FeBaTsicAdd 5? r@%‘fdgﬁ@e @Hlatl%ca“@?%ieﬁ{?ﬁtw [Palvimaki, B., et al.

O FAREIIRE 1162 SPADRRSIeNXi ety, feedi ng behavi or,
and cerebrospinal fluid FlﬂOdUCtl on [ Tecott, L.H. et

al . NAvEihe eyidonce somes diop stufiso B)th 2 varietyReEPEgA With fieown agonist activity
6/ 1R @RJtdhi4 T, receptor. Pharmacologic studies with rats and rhesus monkeys provide

direct evidence of the proerectile properties of agonist of the serotonin 5-HT,c receptor [Millan MJ,
et al. European Journal of Pharmacology 1997; 325; and Pomerantz, et al. European Journal of
Pharmacology 243:227-34 (1993)]. These pro-erectile effects were unaffected by antagonists for
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receptor has been inplicated in the nediation of
penile erections in rats, nonkeys, and humans. The

wexeistoiemehani sm by whi ch 5HT ¢ receptors medi BC®/US2004/019540

penil e erections remai ns unknown. However, there is

good evi dence, indirect and dirgct, supporting the

role of serotonin 5HT ¢ receptors in the nediation of

penil e erections. Anatom cal studies have shown t hat

HAE sRRBMiF SIS Ghd ST UANAT :EepbdHIGY. Y Bk Misls 0P -

synpat hetic and parzgsfg%at’hreplbcqﬁ c‘l%tétlldébltﬂbsgé)t ed Ao g e
shspantors attorugtefl teueeragtile cERts aftthedl-HTad aggnisits. 1Y Brhibitipd:action
Edohreohded !l B SRR BRI | &R ord Ao
supﬁ%’r%t T hat pen%g%glgtgraect' gdﬁéﬁ?e glg&zgg%tg?tgllfs'lIga&g‘{llonaggt()ﬁlm of the
sysiataiin YL end ST teosptars did abtyedcispenioedionhat

activag.i pinal. r.ecept.ors facilitated

puden ity B PR R8P F SRS i ebearteBle Spenipr et orthe
TivophyliBis ait/orPleatrmenicd SHTRfkdialeli Secedibi0disthses Anlctinoeersgdugh as, obesity,

S N T
Rhereton tteholgysediXBat theddxsts aateel] D Beldc BT fecdpbor @gdd@@ithat can safely

descri bed o oerectil e spinal rasynpat hetic .
EREOHOE B 18 et iR e o e poye! sxggher, important ends,
1523-37]. Indirect evidence cones fromthe research

and reports of the sulevRReoFrTHMINVENTIONt he use of
sel ectjve serotonin r(%‘g%ake i nhi bitors %SSRI S). SSRIs

have dHIEFSET S/ERIo8 SEHPSemBRPAORPish Diehie 8ERBRHp fe actvityof
Sl SET - @&eRbrDhi usekahdiéof € Thebrm SHUT,0 RB&orhOHdel Abreifincludes the human
Phar macol ogy 2 223-229 (1993); Lightlow er et al. o
EiTAYBER A0 T RerBe aptraroraiBibeigy 283, nagyrellysoccurgogglielic variants,
amshRalaM bilHdes, dad recBihbidint nldBME RRRAAN Mmacol ogy 126:
234- 240 (1996g5s . Among the nost derogatory side ' '
ef f ect INGFPeSSHIte meseRanveRficnpREARS 1 seriaicbsdidtad N-phenyl-piperazine
dickilrat ds Yephderidd 63 dkAga igNI | @ erection. Al though
SSRI's have ‘a rich pharmacol ogical profile, it is
bel i eved that the antagonist_eff Na'?1 SSRIs at the
SHT receptors could be inpli [

a

Rsatefl i njthe inhibition of
penil e erections [Pal viRa . ’N&K | .
Psychophar macol ogy 126: 2 0 (1996)]. Further

; aRaari ety conpounds

evi dence cones from st u@% 2SS W
wi th known agoni st acti y [for 'Yhe serotonin 5HT

receptor. Pharmacol ogic studlses with rats and rhesus
monkeys provide direct evidenc@)of the proerectile
properties of agonist of the serotonin 5-HT receptor
[MI11an M, Wheteid| . Eur opean Journal of Pharmacol ogy

1997; 325; and Figlqgsﬁq,pblz_gaugﬁ. al . European Journal of

Phar macol ogy 243:227-347(1993)]. These pro-erectile

ef fects were undifieCtedkehyl, GnakybniCss baldabryl;hed

Sr Rt @Nig) . ~ respect | . :

A R 850 a0y 4y A B ARRY B By LERESOLINS, Kty Coo atken,
t Gie afkowe CectlkilleC, e flkglcarboxafmidoh@,.sikisfEulfing gOni alidysul foblamide, C;4
etal oIl agti.on correspopded. to each aptagonj st's
PR P Sl B SR S SR P R B St cvamo, Ca
adjdkylstiso, €f,.4 hdlellsay,dt; o haloellGHT, ahdoditfkulfagle of drakoalityldulfonyl, C;

%‘ioaﬁcgffth%, %alggerﬁl, llqy%ro%l , gﬁén%f'fﬁd thiol; or

a pharmaceutically acceptable salt, hydrate and solvate thereof.

In some embodiments, the compound is not 1-(4-Chloro-phenyl)-2-methyl-piperazine; 1-

(3,5-Difluoro-phenyl)-2-methyl-piperazine; 2-Methyl-1-(2-methylsulfanyl-phenyl)-piperazine; 4-
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In summary, the 5HT receptor is a validated and
wel | -accepted receptor target for the prophylaxis

wanaismedoe eat ment of 5HT nedi at ed receptor di seasas2@md19540

di sorders, such as, obesity, eating disorders,
psychiatric disorders, Al zheinmeg D sease, sexua
dysfunction and disorders related thereto. It can be
seen that there exists a need for selective 5HT

I REERIOfuARON. ﬁlttﬁ¥1t;g&%} ) %ﬁllogaeﬂgqﬁﬁé% JB&s elv\gféﬁﬂ} iperazine; 4-

The present inven IS directed to these,
OQZHQPTOPB’WWQZHM-yléﬁdsﬂummme@nﬂﬂﬁ4i(wmmmﬂm eyD-2-

gﬁ@r%et ﬁ\ﬁgﬂgo e 452%§1$ﬂ 8¥p%ia gﬁlum{ngt?\élbde%nggle 1-(3-

ate t e dct c recep
u@léertPhQW@e?-metHﬂ@me@zm Metbyll‘]emepiylanpwnﬁs‘b&—Melhﬁl-mperazm- -yl)-

n U es_ found
A R R T AR PR e kpepos -
vmmwmmenmmmmmymmmm -Digthyl- Beriflecomtthylahtnytiptimitze; 1-(4-

e as ct. of .t nt .i.nventio [t
RGBT etk SR E R U RS P Pt T ptenst
apipe‘r&ﬁn’ee&—é?hloﬁﬁS Byetind-2mmbtiey]-bipgraziv §)edefizendR1 R Slidrhifd: 4-@hloro-5 -(4-ethyl-

re-tobnsiol-0 e TGN e B ety oot by Dsitro-
agifllibrbinetiyl phédyleing, andes-ilyyl-2ahdiyil-pipadakintl1 GBELO¥BMLGiro-

al_k Isulfnyl al kyl sul f onam de, al kyl sul fonyl,
AEPYIRPS,  ani no, ~al kyl ami no, carbo-C . -al koxy,

car boxsymeenboMRAE of the ﬁ'e@hf@i%ﬁﬂbtﬂ&e compdBhRIE KQXila (I) wherein the
hal oal kyl , hal oal kyl sul finyl, C _ hal oal kyl sul fonyl",

heoPBayady Peed? eRBiB¥EN, hydroxyl , phenyl, and thiol

or a PiMdBRMBHHAEbf He ﬁ%&ﬁﬂh@éﬂ{l& a?@l:c;mpom/dg lo@F&nRARYY) wherein the
solvate thereof. In sone enbodi nents, the conmpound’is

neSEmpPunds areicot GasiorIsyl ) - 2- met hyl - pi per azi ne; 1- ( ,5
- D {1 ugh P RSBy bt mé pﬁ?élt%{’enﬂblpﬁé’r%ls fbgphagnawﬁw Icornposmons comprising

- (2- net hyl sul'f anyl - phenyl ) - pi perazin
42 watrprseBictl|agespigble cqrderimeduhinagippwitiaatilenst ong kmiiund 2ccerding to

eﬂﬁ@' file; 2-Methyl-1-phenyl -piperazine; A-
sogpbpyl-piperazin-
- y1') - 2Anathek hspest ofitbe hlybke-nbiemﬁm partaine to methods of modulating a SHT,( receptor
ro(lﬁrlgh é(ont ?tl;]rp esgug i t(r)ﬁ x%zllr}P i t%erapeutlcally effective amount or dose of a compound
4as(dzscNB¢dHy:tenp |Ppﬁ”eralzly,rcoinp9dn)is & “ther présentativeniiniayd agbfigtz 6fthé SHT,c
r%le' | - (3- Chloro-phenyl)-2-nethyl - pi perazi ne;
-ﬁ@Fﬁyl- -mtolyl -pi perazine; 4-(2-Methyl-piperazin-
-yl') - heizeanspeke of the present invention pertains to methods of prophylaxis or treatment of

4d1%o§d al c# |°e‘§fag’é%‘é%’r" %ys]%ené, E%/ E Bﬁg‘{ %ﬁ{ra grvous system; cardiovascular

Nt dadersy gﬂh&lﬁi}ébﬁ)naﬁd-l%ﬁie‘fsy Hlalﬂitd@ sipZduB 65 sleep apnea compnsmg administering to
2- Net. hﬁ%% (3-t |f|uoro thyI henyl ) - pi per.azi

| an(lgf iV W ﬁg%Igp ﬁ"éf)]ﬁtma nﬁﬁnb‘bﬁhﬁrﬂ’eﬁ callz ewlmmount or dose of
- PednPoitld-dP iHR@FR&H Rfrentdn 4r SbHEBhdRWtical BREEM0R HREIA ZI REine

embodiments, the individual is a mammal. Preferably, the mammal is a human.

Another aspect of the present invention pertains to methods of decreasing food intake of an
individual comprising administering to said individual a therapeutically effective amount or dose of
a compound of the present invention or a pharmaceutical composition thereof. In some
embodiments, the individual is a mammal. Preferably, the mammal is a human. In further
embodiments, the human has a body mass index of about 18.5 to about 45. In further embodiments,

the human has a body mass index of about 25 to about 45. In further embodiments, the human has
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4- Chl or 0- 5- (4- et hyl - 2- net hyl - pi perazin-I-yl)-benzene-|
, 2-di am ne; 4-Chloro-5-(4-ethyl- 2-nethyl-piperazin-

woyphys/w2e902t r o- phenyl am ne; 5 PCT/US2004/019540

-(4- Ethyl - 2-net hyl - pi perazin- -yl)-2-nitro-4-
trifluoronethyl -phenyl am ne; ang

5- (4- Et hyl - 2- net hyl - pi perazi n-1-yl)-4-net hyl -2-nitroph

enyl am ne. Some enbodi ments of the present invention

af ﬁ‘od%‘?rﬁ%qﬁ&g%f HoufF R 1BUb Rt 49, )i WRBEEIboliEnE AFPRRRL 2@ $ody mass
the R enantioners. Some enbodi nents of t he present

i indexrpf oyt 31 fe aborpdunds of Fornula (1) wherein the

compou ' t y . Of

oy coortn bl e p R TR S 80 Bl o PR el o
clodipidual chprisingadministaring togsajdhedividué o theepdutieadly effectilsé mount or dose of
carrj j ] i | t | t _one.conpou
cElolnd 2 a5 YRR 8 PeBhack FRE o B SRR A some
peng®dimienistiemtlivainal per manmsl. Pofarily) desnaatmalriscithiuakun. nigy father

5HT c. t i Si cont act.i n id r r .
R A T T AT L —
ctherhonanchags balig sisd ihést ofi sfoat I6. to Bbait 5. allfyrthec@fpdintds, ©f human has

t he present inventjon are oni sts aof .the 5 C

R gt HEPt P ALET 45 16 P wRner oy B has a body mass
piaddxaif Blsout 85 teRbswds. of prophyl axis or treatnent of

di sorders of the_central. nervous systeny dapage to the
centr a‘ign(ﬁ]%ﬁr w6 Ogﬁf?g PRERRAL B pryRet@ie fofpetinds BE“(?’EF@}mg weight gain of an
giagitidel Rbapdsindalmhistein gl & 5id itiiadel asrhinstéth deShiQontrol

sl eep apnea_caonpri sing adm_ ni steri ngf to an individual )

i therapeupcally eifsetye aﬁl}oabtlw dosgio a gpmpoprdiel s presgnt invention or a pharmaceutical

t hemponeeH th&alt! h Bt 86bddvRerd e Mdiiduabio § Srafima® SR NRE mammal
of the present invention or a shar maceut i cal

o ApEBa: ilp Arrherembediments, tiedivgnag O e indep gf about 18.5 to about 45.

| Rdhetsi@bodinSend, MBATRINhadX ﬁfd? AN HdextoR SodPIT B labdi® 48 In further
human. Anot her aspect of the present invention

priRbodinieatst the hrpan dasa by ghassriades iohgporotido pbruake Infurthar embodiments,
[ Te VA 1 i ' to said individual
aﬂﬂtglhﬁgrlaglg%%% fi; c aE I iabﬁg(?b?é) 2%@32%56#? gsdr dose of a

conpoudveptiest agphes opthe prssent iinvangion pastaing to raetiylda pfmedwing @ gharmaceutical

C i1 . | i S > .

RO RS Sbxnd 130T STARL RN rerk il Tpvention gnd at fast one
hehaemecéuiictllyeccegiablodamient s, the human has a body nass

erbooi SR Stbt B e s AP tport e L telpRlnds sp e pocin fo s
2ib atneetleld ofitreatkbent Hithd ewan erdoddalivedyt 1sy, thérlyy. human hasa

body ss, i nde about. 30 .t o about 45. In further .
rbod SRS RrE o he R e e S 5o peren,for use
3in atn@etteld 0DprogiylaxAne tréwdnent sPioidetf of tHe@efifab e Vdus system; damage to the
invention pertains. to nethods of inducing satiety in |
G P PG ST SF RGP BB gy didbele insipidus or

| $dtp iprbd af thahiirhe@roa pethbl voay bythedpyect i ve anmount or dose

of

-
=

Another aspect of the present invention pertains to use of compounds, as described herein,
for the manufacture of a medicament for use in the treatment or prophylaxis of disorders of the
central nervous system; damage to the central nervous system; cardiovascular disorders;
gastrointestinal disorders; diabetes insipidus or sleep apnea.

In some embodiments, the disorders of the central nervous system are selected the group
consisting of depression, atypical depression, bipolar disorders, anxiety disorders, obsessive-

compulsive disorders, social phobias or panic states, sleep disorders, sexual dysfunction, psychoses,
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a conmpound of the present invention or a
phar maceuti cal conposition thereof. In sone

wentsdiemnt s, the individual is a mammal . Pref ecahisye04/019540

the mammal is a human. In further enbodi nents, the

human has a body mass index of jabout 8.5 to about 45.

In further enbodi nents, the human has a body nass

i ndex of about 25 to about 45. further enbodi nent s,

té&ﬁi Qi mb? I?B &’it (I)I‘Bq%g hﬁg

AR, Bt o TR st Rbcifibe B, pgﬁé) ?m&;pm ratsed
i ln@@xan@ﬂ Pra$suIst epﬂ@svmeab@w msordemnblzh@memspmt agerrelatrrbbehaworal
pc[lfoiﬁe% béhg%gﬂ¥ &19({1]d£sez{§g %ﬁ V\Iltﬁ dgﬁﬁ&ﬁg dosr‘%a% nge pﬁ {ilgt%rliérp Shental disorders
wei ght "gain o In mnrs

tio cki&ihdod, ngPressiditia hgesalfafeé memgryfdrsomemea}gmc faiggve rsxzﬂdrcane drug and

t %Ejﬁlpa%&wéongL ﬁyﬁ\%&lec% gﬁc?rgﬁggew%a Ha Crlgrﬁ %struaf 9 nsmn Hutger
oa:unrlqodmahts,ahe dibredee of the bamtrslomomﬁyﬂein nmrbtasw Irh[hrther embodiments, the

et SFBE o RO o RN AN TR o soxul

Wﬂ@&nﬂﬂﬂ@ﬂ%ﬂéeﬁhﬂu&wﬂmﬁﬁmabout 4 . In further

enbodi nts e human _has ss i ndex of about

o RSt o drpe AR IO e g T e e BROTE groke,
bediodemasative dexase toRRANS difdadeOortibttive 4NS dischdds. t 1 Siirther embodiments,
gb dlnent t he hunan has %8b0d mass i ndex of about

t

?t" ¢ ceRiiR MARPUS SETRIR I8 D FRcee ity @ dmineltisy ent i on

per t ai M$ohOeBIdhRE, Qf cRUOFEGIR disddaNahrmaRus.i cal
corrp03| tion corrprl Si ng adm Xi I’]g1 at | east one conpo

nd
of t hehiﬁptég%rﬁlfod}wgntpi: gastrojpigsting! diserder is gpdunction of gastromtestmal
phafpceutical Iy acceptabl e carrier. Another aspect of
the present invention pertains to congounds, as
descr i Béempereadinentsothe pyention peteis ihaefhests feralatistien of afymptom of

ta{?@ oP B BReAEs, ARbiBls dP RV dBY mbRRhaPyereifNOt her as pect of
t he pl‘ esent I nventi on pertal ns to conpounds

descr i Hutlpnbeasipmis rélged (g diS Frovigonabbaiad AeplwpfmpﬁgnabN@ $0/480,045,
orhlar@ﬁrcglg&tmefb HrAOOA! 8 fpyne central nervous

system e central "nervous system

car di odpicutt msermSél@rr@rts exqadstapy pietas gtorardlthediompouwhds om any of the
d I .
o s (ERE Bl Aol G RIARRAR Borled e MRS R gy aisese
|wménm1@mmpektﬁmnsmudﬂwsamommmMNWbmndmmﬁms descri bed

herein, for the manufacture of a nedicament for use in

the treatnent or prophyl axis of disorders of the

central ner vous SBRIEHDESGREJEONCOF TEFCHEURES ner vous

syste card sorde str0|ntest|na

o sor e 1Ry ERE LRl of biatemh H o Bl paditol Spet ood intake in

exad 0 th EDJ,S(undoliz, gio9 GsrdRhponid 4 herc®tdmhiakbd Rl 4,GUsd 22 hours after
consi sting of

Zéﬂigg%%%ﬁmagkﬁgiggﬁ%ggﬁ%%gggﬁﬂmvﬂypoIar di sorders,

anxi ety disorders, obsessiveconpul sive

DETAILED DESCRIPTION OF THE INVENTION

Definitions

For clarity and consistency, the following definitions will be used throughout this patent
document.

AGONISTS shall mean moieties that interact and activate the receptor, such as the 5HT,.
receptor and initiates a physiological or pharmacological response characteristic of that receptor. For

example, when moieties activate the intracellular response upon binding to the receptor, or enhance GTP
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di sorders, social phobias or panic states, sleep
di sorders, sexual dysfunction,

woyshee®s, schi zophreni a, m grai ne and ot her ceq@iUS2@MB19540

associated with cephalic pain or other pain, raised
intracranial pressure, epilepsyy personality

di sorders, Al zhei ner di sease, age-rel ated behaviora

di sorders, behavioral disorders associated with

%ﬁﬂ%&}t{)ﬁ mekgani c nental disorders, nmental disorders

in chi cﬁoo , aggressivity, age-related nenory

di sor dEregermaANBAGONISES igimsnded trnenmenoietestiltet eomapetitively hipf to the receptor

ot amn. " Ui A oxi a 0 .
ok PRERE A PUL IS 0 ADRND, NERKCSR 8 o ot v
dintsapeliidar redpotdeeinitietad rogl the @ctive Usrns i tlenteteptopb@sli ¢ay, thdreby inhibit the
f.urt her enbodi nents, .the di.sprder, of, the central .. .. .
e SR PL et Bl A ipERd ot aminih e baselin
eintdilui®@ nésponst ehsebsetat ofty afotist bi ntial sgovial. € erectil e

dysfungtio ' t damage to the
centrd?“1e]96E§5§§§?3ﬁ?€gf£§ﬁiﬁéﬁ , stroke,

neur odB@eAsr @, |, X&' aaasaSikyl @icdl afdy¥iedto 3@AB&S/1 Rherein the definition
i nfective CNS(gjseases h further enmbodi nents, the

crh e e eHee RRLPRFS dreTVBLTay senpaplsy molude formy, aceyl,

eiR68aA bitahdy1, Mo-UuRRAbyI Gntl ke likk.n some embodi ments, the
cardi ovascul ar disorder is thronbosis. In sone _
enmbodi Therier® “Gui aeydeayt Aot stcyitadicd piashedde an exygen atom wherein acyl

Ohss tHeREhd @Finfibn BRSO 1R ; Béthe dXRfnplked iBMudéhJ&%@B% rpropionyloxy,

enbodi nents, the invention pertains to nmethods
arutaagylesy; serbwpnoylogy pwtthpdilsf any of the di seases,

condi tQN§,O fCl_g Lé@%ﬂ&&’sdeﬂa% d tﬂﬂgcq’l Q%r, & =C|:%§yé]§'?dical attached to an

application isr ted to US Provisiona
Appidnegam; epme Semples inude BOYUHBPXQ 4B, CRh{CEHR)P-3, propionylthiooxy, iso-

bRt Aked . tef erence in its entirety. Applicant

reser@es tﬁe right to exclude any one or nore of the
conpoultggerfr‘€hy alikgnydt denbies erathicd icorsaitisg dto 4 ¢twebons wherein at least one

I nuent i on. icant additional Ly reserves.the rjght .
(BEen BB TR beeBE b ronoe PR eUSP pid ik ppociments
afavé D earbomb.0Bbth@ring Zadontetsend miseurtd @it anBRlifcmeBESCHRICEOBY the term

A DERRES ok iR R int AR o uh o Pl e e

rats. THeeerEFCR( alllEBi)/’ lagluse h&@eih dbdites Q@iﬂi@ﬂzﬂﬁyl,% d¥¥e€ herein, attached
q$tern1ned at 2, 4, 6, _.and_ 22 h&yrs_&fter f ood

pFEsetHe 28 PHgeR HoBe Expaiplegnclude methayy, athpxys BrBEOPPYieisy propoxy, n-butoxy,
D@wxy,@_mffﬁkm_ﬂz THE | NVENTI ON Defi ni ti ons For

clarity and consi stenc the followi ng definitions

wi | | belhgdea e alghad ‘YQIH alkyh e  stseahiheiiranched carbon radical

containing 1 to 8 carbons or 1 to 4 carbons respectively, some embodiments are 1 to 6 carbons,
some embodiments are 1 to 3 carbons, and some embodiments are 1 or 2 carbons. Examples of an
alkyl include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, sec-butyl, n-pentyl, iso-
pentyl, sec-pentyl, neo-pentyl, pent-3-yl, 2-methyl-but-1-yl, 1,2-dimethyl-prop-1-yl, n-hexyl, iso-
hexyl, sec- hexyl, neo- hexyl, 1-ethyl-2-methyl-prop-1-yl, 1,2,2-trimethyl-prop-1-yl, 1,1,2-trimethyl-
prop-1-yl, 1-ethyl-1-methyl-prop-1-yl, 1,1-dimethyl-but-1-yl, 1,2-dimethyl-but-1-yl, 2,3-dimethyl-
but-1-yl, 2,2-dimethyl-but-1-yl, 1,3-dimethyl-but-1-yl, hex-3-yl, 2-methyl-pent-1-yl, 3-methyl-pent-
1-yl, and the like.

The term “Cj.4 alkylcarboxamido” denotes a single alkyl group attached to an amide,

wherein alkyl has the same definition as found herein. The C,_s alkylcarboxamido may be
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AGONI STS shall nean noieties that interact and
activate the receptor, such as the 5HT receptor and

wonbdsicaémws a physi ol ogi cal or pharnacol ogi cal PespSI®E/019540

characteristic of that receptor. For exanple, when

noi eties activate the intracel ljyl ar response upon

bi ndi ngto the receptoor,r enhance GIPbinding to
menbranes. The term ANTAGONI STS i s intendedto nean
nRhelehed vf Mdtoo@Ret i tively bindto the receptor at the
sanme site as agonists (for exanple, the endogenous

I i gand), but mh ch do not activate t i ltracel | ul ar
response ini d. oy, dlkye active foEEkof he receptor
and can ther y ifhi bit the intracellufar Fespfises by
agoni sts or partial agonists. Antagonists do not

di mnish the baseline intracellular response in the

absencBedgrmg 1 admisalfingly dengtes pyplky gdirakattachefimg soipxide radical of the
qggf!ﬁ)a mgh%remhgﬁ@l%cal Hd3@net s%ml fiition @Q&'Asgnbgg Hﬁ&lﬁ.s Examples

radi cal attached to a carbonyl wherein

kyl

dl@Pl}l‘?ﬁ rthﬂml\sug“mylapﬂaylpulﬁlaé andibe Kegre definition as
descri el g formyl,
acetyfﬁ%gf%bfgﬁg%yﬁ utanoy ’fﬁéghﬁéé- ogl and t he
like. The term@ . acyl oxy" denotes radi cal
attached t o ap-dxyegem Aom wher ei n é%yh/ﬁa he same
definition has degcri bed herein; some gxa Fég Y'ncl ude
acetyl oxy, propionyl oxy, butanoyl oxy, |so-butanoyloxy

and t like,, T m " denot es )
S e Cad ity it el oot AR RS R syifgne pcicat of he
ofsptaes -WOPAWhEOiREheaXgIRLRS hadtht sie datation dsleRa%sd herein. Examples

[i.e,, =S) O r opi | t hi ooxy,

|@85$?H%%@§%ﬂp%8 kﬁ@ﬁWﬁWEWY'&Q The term"C .4

al kenythe t6tene, ¢ alkthkiadddnotes £QiMkyRiabicAGttachbPod sEREOMBe formula; -S-
wherein at | east one carbon-carbon double bond is

pVessemthe alkglradieabbs dhovame defiitipa 23dsseritsd Rereing Fyprapigpdnclude
eﬂ&ﬁﬁéﬂﬁm§ h@‘fﬁsé eﬁ@fs@l%?l isBRbRY AN fand thag@er s and

m xtures o |soners are enbraced by the term

"al ken em%nglk@lg o” flanoigs K)th@lkyl iragidal gitechgil fpydn, amino radical wherein
aht Xll(yl re%ﬁcgpﬁag mélsamﬁmpa%x%%( hescx‘ffgég h&l@lﬁ gbljﬁg anﬂﬂ% fn%fuﬁ% gfhylan’nno,
erel y

koxy" as used denot es I ca
d@hﬂ%@@xhamﬂmmmoand@chbﬁ directly to an oxygen atom
Exanpl Gl ) X
| S0-p r’@% g@):(rgl’ C‘yl%g u(?E ah&é%’ re]%{sng é{yalllqgl]g %%?9 éﬁ’)oxx ac a%chd wherein the
| alkyd groThis Gher ]Emah@les 1ra1uldy bdtb@m:thokﬁ carbedthoxl, "caldbelsmrq&xy and the like.
strai ght Qr rﬁﬁcﬂnld Emﬂoﬂmad'ca taining 1 to 8
car bons oﬁnﬁ ‘o car bons resﬁ%cP|v8$§P some
enbodi Tienérs “ayzfnol dé¢moted thegrdup REN. sone enbodi nent s ar el
ta 3 car enbodi.nent s. are or carb
e e Pl RS oo B ot IR edatiyvo ofibp RagyY differnt ally
[ ﬁd&caﬂi '@lil%jém alRyl bzb.ﬂic}él has iifeGaléldefinitioh adddbkdtbed B@En DSIYE examples include

ent . SO
d1 ethyl mmo me eth}Xammo diethylamino and the like.

(A

The term “C.4 haloalkoxy” denotes a haloalkyl, as defined herein, that is directly attached
to an oxygen to form a difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, pentafluoroethoxy
and the like.

The term “Cy.4 haloalkyl” denotes an alkyl group, defined herein, wherein the alkyl is
substituted with at least one halogen up to fully substituted represented by the formula C,L,,41,
wherein L is a halogen; when more than one halogen is present then they may be the same or

different and selected from F, Cl, Br or I. Examples include fluoromethyl, difluoromethyl,
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sec-pentyl, neo-pentyl, pent-3-yl, 2-nethyl-but-I-yl,
1, 2-di met hyl -prop-I-yl, n-hexyl, isohexyl, sec- hexyl,

waems/nexwyl , | -ethyl-2-nethyl-prop-1-yl, PCT/US2004/019540

1,2,2-trinethyl-prop-l-yl, 1,1,2-trinmethylprop- 1-yl,
-ethyl - -nethyl-prop-1-yl, 1, 1+di methyl-but-I-yl,
1,2-dinethyl-but-1-yl, 2,3-dinethylbut- |-yl,
2,2-dinmethyl -but-1-yl, 1,3-dinethyl-but-I-yl,

=Y. :
htﬁﬁu&oﬁﬁlzthyl %hf@&d?ﬂdormgll 2, 2yj mﬂ@orgﬁﬁngi ?emQ ﬂ-éf_[ éﬂd thealﬂg.

the Iike.” The term ‘kyI'carboxa
S|ngIéﬂﬁﬂﬁyfTQnbdpﬂkﬂmdﬁhﬁddﬂmwamhdmﬂﬁémdmﬁeﬂ@mﬂimhkﬂﬁmﬂeofme

e
2@&? :L:] S(g)z)'@}%gegg hl I‘Iﬁ(&lg{éhrl%g}rl% g%n ?m@ g&lbf% t{&ﬂ ?rfbed hereln Examples
alhklyde trfledrothethylsmifimyl, 22, Z-mﬂkgbﬂu’ﬂsﬁﬂfmyl 2 Zdeﬂmotoe‘élylaldﬁnyl and the like.

falolr(yl ’fhaqlr%?'gl_ja %\ﬁa Egl ll;otnpg| S lilal‘%efso alg%@é ggac totaﬁlél%oggﬂghe formula:
O8{0)pH whegsin 1&$oali¢lsh’as the @ainddxfiaition aﬁembcelsermm CExagt@les include

g‘%&%}%&‘ﬂf {a Y&&si ? ﬁ‘fﬂélg %lsl{lﬁg}qgé gglﬁ’@onoetkyl%lfgy}td %ﬁcﬂq‘@e like.

term atﬂeyérﬁuidlg)naab lkyiﬁﬁatd%ﬁotaerhnah&ymm faafdhiGabstikddaaih@e or more

to.a su of t e formu

R PP GBS, i pror bihiss > A gt yepesdtio and
hag BlkdD. Exanples |nclude nmet hyl sul f onyl , et hyl sul f onyl

and the like, The term"C alk¥$thio" denotes an

al kyl ?}%S’d?r@alha‘éﬁ“aéhe‘&l‘t dleBotesdi s 2t L t he fornul a:

- Swhergielerday@loyb rerfé}gfociﬁ’é ghgsohe sanme definition as
descri bed herein.” Exanpl es incl ude nethyl sul fanyl

(i.e. Thﬁ¢¥9Fhmb@ﬁV$§QWE&WWFSHrsopropylsulfanyl and
the | kg Bl meerfd SHLATLABrisitPR O B OB br Sl

radi cal attac ed to an amno radica ereint
r etiperents Harsexerhele, sndreot hmaﬁionga Thermdesiseal Gerdpdsitipeisia Co@pwmon

|
e SO GE O iy E B, B 0 e
avlegtier s e vib syatemenr Iammyxhvocsyaem dThuAh‘emﬁaam@ heeSHIT,K yelceptor with a
o gcl)%(%% und of %e-mvenEﬁ( rrl.g)czllued% e hr‘]agi%{l Eg (fompgul}/d-ﬁg éhetpéqs?ﬁt invention to an

hox car 0|sop

"mamﬂ@al,queiebly b dfireds hiwhlgtal”ﬁéﬂg& ugptor, GO as, Tdiexztrﬁ;ﬂé]lntroducmg a
rm" C2

ano" notes.the grou The

PR Griondte §leserire el s At wepagtion
thﬁdmhg35HTﬂﬂm&ﬁ&ient al kyl radicals wherein alkyl
ggﬂ; ¢ M}gﬁg Fewgsgﬁgig}(llg I(}li %RE%STNFIS\?TC .ElSI ubsee:ci:i hegeeng Selfe?s to a judgment

made by a caregiver (e.g. physician, nurse, nurse practitioner, etc. in the case of humans;

veterinarian in the case of animals, including non-human mammals) that an individual or animal
requires or will benefit from prophylaxis or treatment. This judgment is made based on a variety of
factors that are in the realm of a caregiver’s expertise, but that includes the knowledge that the
individual or animal is ill, or will be ill, as the result of a disease, condition or disorder that is
treatable by the compounds of the invention. In general, “in need of prophylaxis” refers to the
judgment made by the caregiver that the individual will become ill. In this context, the compounds
of the invention are used in a protective or preventive manner. However, “in need of treatment”
refers to the judgment of the caregiver that the individual is already ill, therefore, the compounds of
the present invention are used to alleviate, inhibit or ameliorate the disease, condition or disorder.
INDIVIDUAL as used herein refers to any animal, including mammals, preferably mice,

rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates, and most preferably
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di met hyl am no, nethyl et hyl am no, diethylam no and the
like. The term"C . hal oal koxy" denotes a hal oal kyl,

waoda@fiésned herein, that is directly attached POTAIS2004/019540

oxygen to forma difluoronethoxy, trifluoronethoxy,
2,2,2-trifluoroethoxy, pentaflygroethoxy and the |iKke.

The term C . hal oal kyl" denotes an al kyl group,

defined herein, wherein the alkyl is substituted with
ynlag@st one halogen up to fully substituted

represented by the fornula C, wherein L is a hal ogen;

when nRHARVAGEIGHEAR COYROSIEIQN ehnl nteart dpempedition compprising at least one

} ﬁﬁgﬁ%l&ﬁ W%El%l%ﬁ%&?&hp%gﬁsgtr%&%b%jtofu{vgmgﬁton %r 2 sl%%iﬁ%, efficacious
chiutdonne mormedninydl (for axprple randrett hisitatiopd oo fThese oderéindry bkill in the art
_Ilﬁl% u.%&eerrgr:tnan Ly a%%ﬁem?% % ﬁ)%it{uasg %}’g’%&;{qag; Pog dtﬁct Q‘gg{ th v&e&ierka%'active ingredient
rtade dairecbdfﬁcamhwsd)utcomabas&dl upoxihel geedd ofttieaartfsat. mul a: - S( O) -

\3222 ?: 1% Eﬁgﬁ@ﬁ&@g #E?qum Hl}ﬁ%ﬁleﬁs gsgcfl Le?ei:irtl %e(f-)e?s tg%w amount of

tarc'tn‘/d doeipourRton Yhasrhdebtityl a,gerZ bt Qicits the bisgReEldA esidinhlirepbnse in a
-dlfluoroethlslfln and the like, The term

htéSF‘lfaTy RSP iyl o 1ok i O5iaE RQpehthy @ Apspraghet getgrinatian,

SHédicaN@ctdk of diker ERMi¢TRH, Svhich BlcRHes onsbemeredf thakBiving! has
the sa definition as described herein., Exanples

i ncl u ?r,eyeplp%ﬁh% ﬂlé‘iaﬁ-’y f(g 61(% preventlng a disease, condition or disorder in an

Zlngwlauztl flat bPEOREINpbSH kd BONikease, condition or disorder but does not yet experience
2-di fl uoroet hyl sul fonyl and the |ike. The term"C .
h%fld&a ek e prhelos s srRignplost dtfhetdieeser adi cal

subst i bytaiie i ROReObr RSl hﬁll@i@lﬁ?§dls£%%agﬂﬁhﬁ§n or disorder in an
include trifluoromethylthio, 1, | uoroethylthio

oindividug ihaf is qpesiencinglor Rispjavingibe préhqlegyer sympéomatalqgy of the disease,
| ﬁ}fgqﬁrt
%3111?%5(3 dlsgf;deeﬁc Q ?Sﬁ{e(s_) Ha I%? gﬁglgpn(qje_'rﬁ'bf 1%9 gatﬂol?ég{?ﬂ%nesﬁlﬁo I btomatology),
cdedot es the group -SH. COWCSI TI ON shal |l nean a
mat er | S
oMo n@héﬁl@l@%{ rn§ gl%gﬁsre?sle altnﬁﬁg,t %%Mw cﬁ!eastev&ndltlon or disorder in
Rinaindivdenl thiatia bXp@()QOs iot dlmiaymgahmﬂpm or sormpto@@tdlhgﬂif the disease,

t I cat t
TR RoRRrLL, RanPol AL htol DRLBRRELE, o
system Thus, cont acting" a 5HT c receptor with a

C t vent| on includes the adm nistration
¢n‘§ "6‘%‘58{1%8 e present invention to an

i ndi vi (dmwdspecmfelﬁ@rabﬂltynvanttmmmaindmvémgl sabsbitdtedN-phenyl-piperazine
recept or or. exanpl e, introducing a
c%ﬁﬁ%ﬂﬁ%asé?prﬁsﬂﬁe‘{wai’ﬁ? I%h)l nto a sanple containing a
cellular or nore purified preparathQn_Rpntaining a 5HT
receptor. IN NEED OF PROPHY | S|OR YREATMENT as used

herein refers to a judgrgnt N
Ra
Rs Ry
Rs
@
wherein:
R;is H or Cyg alkyl;

R; is C,4 alkenyl, C;.4 alkyl or C;4 haloalkyl; and
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made by a caregiver (e.g. physician, nurse, nurse
practitioner, etc. in the case of humans; veterinarian

wonodshecwase of ani mals, includi ng non-human NROTAISS()04/019540

that an individual or animal requires or will benefit

from prophyl axis or treatnment. ;fhis judgnent is nade

based on a variety of factors that are in the real m of

a caregiver's expertise, but that includes the

know i

w11 By FOTyahd R PGl oy BOCLR &yl shiiprg getions, Cu
dillsoyld€r. dlkeay, Gis alkyle@luaﬂdybafbyxam@ Gomilgdml:fmybﬂli dlleylsulfonamide, C, 4
[ I Qn.~ | eral . A axi.s
SR Gt MBSk, O AuIEE o B PR oot G, .

[ dlazlkyddmiualcl Whilballweg,dhg halbdlkylIC; 4 halsallgdsntfmyl, C;. Ilht&)alkylsulfonyl Cis

g‘}*‘g’g@% 0lf ! hl%{,dto%age\l}glp an%. ﬁteﬂuﬁreagp&aror?ac%ﬁtg%{y%g%pt fie A1 salt, hydrate
r@ﬂ@ﬂsmémmhhk j udgnent of the careglver that t he

i ndi vi Iread refore

the pr@tde: 61 P PSP B A B B S TR b perazine
Qferiddi®ty aa&@tr@eﬂttua)ydtoﬁﬁtﬁm) wh@#&gi tion or disorder.

I NDI VI DUAL as use? herein refers to any ani nal

i ncl udhigHfamdSL preferably nmice, rats, other

rodents,is C?Mlltehﬁ, CQ%@I orccqt BalodM1;RBd cattle, sheep,
horses, or _pri mates, nost referablyhunans

AR D ROAL SRS EXCRAAPLY B %Yle GG DY Gy 2cylthioxy, Con

cmtaayll 8].Naaky, € 28lkyl0Ng, 28SichhExanfidl, €d) ﬁtgtsume@teb%mcﬂéaﬁonmde Cia
Hle fo investigation for a

osition I's anena
mé)ﬁ‘ltf?ré’é Creplkylihios poing, @uelkglaminoncagborfamiioxy, fygpoxamide, cyano, Cs.
gc?ﬂ?}g%nr%no @?hﬂ@eﬁkc}x%r g L, ﬁ&tbz@t&t @4 Hétma)tsuﬂbpé &ﬁoalkylsulfonyl, Cie

under’st and

dﬁbﬁ@@ﬁﬁ@éﬂbﬁﬁhh%@hwi%@é@dappropr|ate for deterntnlng
whet hey, ag)ﬂarﬂlgééut{&ll& NQESRE e%h %@%teaanﬂl Sl Al g | caci ous

out cone base upon the ne he arti san.

THERAHE ISth&SAhhodErRAECRE YEpAMBURTotds(4 théalo phqneli)-ﬁ-mﬁfyéplserazine 1-

tQ <t f r

B e TN B p B BRTR IR Y R TRAGHL IR piperasing; 4+
rmoﬁsftuoth €@ ﬂncthﬁtpmerazlylslt-ﬁm-nmmbnwzlomtmle';(Il-Metﬂyleil-p}mnyl-plperazme 4-
(g Iprolggrplpaerazm-ﬁﬁlyg St?ugogl%ethr%}/bglzcr) es 'Z%IE{IWI thl%eﬁam%?fl%-ﬁ
|tnﬁhmctﬁs:hﬁmenzomtrﬂm quMetﬁyﬂ}plpémhhov;tl)ngmﬂ@dr)nmahﬁ\temztonmge 1-(3-

t
PR ERD e TRt MR it s ey pverazin- 1)
F’f‘eﬁﬂmﬁ@$@Fhﬁrotﬂh€ny®t25ﬁ&ﬁﬁ-pufewﬂhb 14-@rMehylgifsargarylPsHenol; 1-(3-

no eri.ence o pl ay at hol o or .
ARSI e LME Bl BB s g peresine; 1-4-
A6 &S Shehydy-2- ¥ BIRiferazing{ i-Rlethl NGp-olfiphRASRe; ZQQDHIh&Hyﬂ Nphenyl-
or, disorder in an individual that i s experiencing

HIRGIZHF HE IR Bt IRG FORPYGPIPEH TS SR RAcBYy |2 dfantife4- Bhioro-5-(d-cthy-
B -58B SIS ipee2di -1)-ORitRLphehFAAE 5 - (4JEt}§1-2-nﬁfh;rﬁ1§ﬁér£k% 1-yl)-2-nitro-4-
further devel opnent of the patholo
sHifpreRetid B ey amingh end S3(-Eid-L sty plﬁgratlﬁvé—yar"s@%t@é&-rﬂ%cr
eRAPIEine. aMel i orating a disease, condition or disorder
in
It is appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single embodiment.
Conversely, various features of the invention which are, for brevity, described in the context of a
single embodiment, may also be provided separately or in any suitable subcombination.

It is understood and appreciated that compounds of Formula (I) may have one or more



an individual that is experiencing or displaying the

pat hol ogy or synptomatol ogy of the di sease, condition
wonodigeoger (i.e., reversing the pathol ogy an#Coms2004/019540

synpt omat ol ogy). Conpounds of the Invention One aspect

of the present invention pertaijps to certain

substi tuted N-phenyl -pi perazi ne derivatives as

represented by Fornula (1): .R wherein: Ris Hor

aéhlﬁ')ﬁl centgs land %ﬁeéor@ lééﬁ%% S ef’i"z%nlﬁg]lﬁerg Endg‘:‘f *&?a%%%lnlﬁé(rk Tl% n%%nﬁon is

are eac epen
agylpxsﬂqpcbmyxte@ to apdl krel;uycte all @uzm ek@xlymela,l d(zystereomers and rmxtures thereof,

gllné%ngﬁl.? gﬁ@{yﬂgg c1(r‘3+ F}ﬁl eg u.kgclr%{hyn giy, ?}h%ﬁ%gl egtnmo%r’%rﬂ(_)e%%sent invention

c;m“cbins ‘@ cﬁmmdndw;f Fonarlb(i[)(amhfciemlae ytmdohro@hout this disclosure that are R

hal o
S RARE SORIT0T Rt Ry RPN e AT P RpRynds of Formula
f‘(ﬁ] amg éstmulay dcoxtrbughpli @iy discl@ang tiahare IS ,enffiomers. It is understood that

phar maceu al'/ ac bIe I t, te and sol vate

t fpaPegYds O%f’ dc @?m‘t W&Sﬁf@@&ﬂw ?/ *ﬁv ﬁflP%}‘ﬁe Hefteafigfdo represent
t 1 i6@vitadl Bna‘fati&ﬁérs sﬂdtrﬁsémfas pleRBY linikds Batea 4t Mhewh Gihbﬁéﬁstel ves

as represented by Formula (lI) wherein: Ris

al kyl : nom%eral?qée?ﬁyrs of the pregqug {AVetion alle GarRgpRds 05 ﬁernwla (DRvherein R, is

10 H.Rs@mé%@a@qmﬁn@ fh RAEHedRNELPENGRRG (1) la-é, ﬂlésexded b&Gw! OXY,
acyl t hi oxy, al kenyl, 1-4 al Koxy, 1-4

al kyl car boxam do, Cn1alkylsq$f|nﬁk”\ Pﬁylsulfonan1de

Cm al kyl sul fonyl , al kyl t hi o, Ikylan1no
car bo- Q 4-al koxy, carboRauwj aier51

di al kyl am no, hal oal koxy, al oal kyl , C

hal oal kyl sul finyl, hal ogl n?? Cm

hal oal kyl t hi o, halogen hydrbxyl 7and thiol; or a
phar maceutical !/ acceptable Baalt, hydrate and sol vate
t hereof. m some enbodi nents, tﬂa)conpound i's not
I-(41Chloro¢ hen l)-2- nethyl pi perazine; 1-
(\gheSemg:aph Y %qw’np h@tqapyqamﬁ pﬁ@pqu ,qléscnbed herein, supra and infra.
Zﬁllyaﬁgéihbddmﬁe%fsn@z 19%&&'1' fh@@[ﬂe RIBEMHALAs, R, l’iﬁ' RSomé&embodiments, R,
Ami no- 3-f | uor o- t hyl - plpera2|n-l-y n|troI%
Zi& A vyl grep (pe. >|\7€ Ha)l phenyl - pi perazi ne; A-

15 S §| ; S 2%%t h I‘%ﬁbaﬁlr gﬁ% ?ﬁh{prgsgﬁt Z11(1)x|{$|11‘ct1c;r1| ﬁree c;ompounds of Formula (I) wherein R; is
421kt hy| - pi perazin- -yl )-2-

E ; : ; | ;[Ht %H%%%%{)P%%EE@FQ_%%%#% glrlllls %mt';v%%n%% Qon%%lrn?dzs can be represented

by Formula (Ic) as illustrated below:
CH
Rs |/\ N 3

(Ic)
20  wherein each variable in Formula (Ic) has the same meaning as described herein, supra and infra.
In some embodiments R; is ethyl.
In some embodiments R, is n-propyl.
In some embodiments R; is iso-propyl.

In some embodiments R; is #-butyl.



Chl or o- phenyl ) - 2- et hyl - pi per azi ne;
2-Met hyl -1 -mtolyl-piperazine;

wWa-20@/0ohyl - pi perazin-1-yl)- benzam de; PCT/US2004/019540
| - (2- Fl uor o- phenyl) - 2- et hyl - pi per azi ne;
4- (2- Met hyl - pi perazin-1-yl)-phggol ; 1-(3-

Met hoxy- phenyl ) - 2- net hyl - pi per azi ne;
2 N@thyl-l-(s trifluoronethyl-phenyl)-pi perazine;

2 th héY)?I X(%IRFI’EF Xil tﬁ%éege&qﬁwﬁoﬂr@&%%ﬁﬂh@ of Formula (I) wherein R, is
XA -a]Bmmét hysbmb erplbminydnm Rees avinyl @roup. In some embodiments, compounds can be

-Chlor i perazin-1-yl)-benzene-|
el R R R s

2. met hyl - pi perazin-1-yl)-2- nltro phenyiRam ne;

5- (4- Et hyl - 2- et hyl - pi perazifa-1-§1)-2-nitro-4-
trifluoromethyl - phenyl arjne A andN

5- (4- Et hyl - 2- net hyl - pi per g
-yl)-4-met hyl - 2-ni t r ophenA am'ne. I S appreciated
that certain features ofs thd i nfention, which are, for
clarity, described in the cagtext of separate

enbodi ments, may al so be provig@ry in conbination in a

si ngl e embodi ment . Conversely, various features of the

5 wheein ¢aoh variable in Egreulaf(ks) has itlee\spmg megdnges dererbadherefgsupra and infra.
Clﬁ%ﬁé(&nlf&ﬁm%né' R4l 8 0N FRPEmbJMYenft] RQs B, Provi ded
separately or 1n any suitable subco ination. It is
under stoysdmdpdmampeidhé m:@dt mWatlommwwn@tsis of F&Epnngl) avherein R, is
(&)
iy oY R GBS ROTHAP 1o SR Sl LIRS v
|mw@wnmbth@nmhdhﬁs&ﬁ@@m&dbémWend to and enbrace al
such enantioners, diastereoners and n1 tures t her eof
including but not limted tg,rac " Accordingly,
one enbodi nent of the p ese £ in ent on pertains to
conpounds of Fornula (I)*apthy ae used throughout
this disclosure that are nti ofgrs. Further, one
enbodi nent of the presem A i,0n %ertalns to
conpounds of Formula (1) and, fornul ae used throughout
this disclosure that are S éMantiomers. It is

10 understood that conpounds of F la (1) and fornul ae
Ugigekid EHCQUEQ*QQM tn F&inﬁla‘éi@ FlsA8UE B HethihdUs QBRARBE dlHRrein, supra and infra.
represent all individu enanti onmers and m xtures
theredhsmnmﬁﬁgém@mﬁﬁe@fﬂwlshomn otherwi se. In some
enbodi ynvention are conpounds of
Fornuﬁg§§#§ra£g%%$ﬁ Hn}Sone enbodi nents can be
r epr es¥omtesthbbdimEits nﬁihepr(%ﬂeal)m@smri dreempateld obEdromta (T) MhRein R, is

a e ' i# Formula (la) has the

13 é XMMQ'I %ﬂmﬁ%%%%ég%%@g%ﬁﬁéggln supra and infra. In

s o nme eﬁdmc.‘:m’medltnsnts & thspm&enﬂ'lmenndrmresm&)omds ofiFereniag]) wRerein R;, Ry,

(B B D gl R STRR) TR0 SRl e DB, s, .
i:nme,mpammlamlo@lhmoomﬁloamcylﬂmcrg’dﬂl,anc( phenytherein R is
al kyl .

Some embodiments of the present invention are compounds of Formula (I) wherein Rs, Ry,
20  Rs, Rgand R, are each independently selected from the group consisting of H, C,4 alkoxy, C;.4
alkyl, cyano, C;.4 haloalkoxy, C;.4 haloalky! and halogen.
In some embodiments Rs, R4, Rs, Rg and Ry are each independently selected from the group
consisting of H, C,4 alkyl, cyano, Cy.4 haloalkoxy, C,.4 haloalkyl and halogen.
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15

20

25

30

In sonme enbodinents Ris nmethyl. In sone enbodi nents,
conpounds can be represented by Forrmula (lc) as

wolkbosatéwmb ed bel ow. wherein each vari abl e i n FeCTuiS2004/019540

(Ic) has the same neani ng as descri bed herein, supra

and infra. I'n some enbodinents R is ethyl. In sone
enbodi nents Ris n-propyl. In sonme enbodi nents Ris
o-propyl. In sone errbodi ments R is ra-butyl. Sone

enbodi ﬂ]@ﬁ.‘iﬁ n?\% dﬁllﬂegts %%%@éﬁ@%ﬁcﬂ%ﬁep&%&%&p Qgts.tec? Bom the group

For mula er el n

erwhogdingentsC,R halealkoxy] @MIhakgalkylpnd halogsmne enbodi nent s,

conmpounhds _can he r ege t ed For

T batp ARt e i B idlesaft G fappien il fgn e aoup
(doegisting of HheH.s GHECIHEBGH((EI@)ZaSyaﬁi@mPg i&g, 1) €1, &rund phguyh

QO Lo o0 NN TIVL (171 SO

| doMEsting ONHATIE;, CHIGIOL CHECHY),, &@hdWcGF;,(OB);, RMogaiBy. R i s

al kyl ._ h sone epnbodi t is methyl. In s

enbodi TS em@ﬁw&ﬁ%ﬁcéﬁ %@%%ﬁf%%@h%@%%ﬁﬁ%ﬁom the group
(doBgistias of 1) &St F,adieai Bl ow. R wherein each variable in

Formula (Ig rr%t,)phas the sane nmeaning as described herein,

supra ¥ sfipdiments, O%tbwe%ﬁbdawﬁ@rﬁr%cwogndépﬁwmuﬁ (§thgrein Rs is H,
echogi Bepts R is n-propyl. Sone enbodi ments of the
present invention are conpounds of Fornula §I) wherein
R is h¥mssnbgdiments efgheresspigavertion ae @upgundspt Formylggl) wherein R; is H
esfpodi nents of the present invention are conpounds of
Formula (1) wherein R, R, R, R and R are each
i ndepeYraerpribpdizments @ﬁtb@prﬁ&e@trﬁl‘teh'@ongqr@wp@m pEFarmylagh wherein R, is

0 yl
B o A e T £ DT R Y o
i nvent$ame eafoedlu@ntp@ﬁihdyewﬁt iFenten ae Qoln)powltd@ pEFormBa (I) Rherein Ry is

e A SOy PRSI b =10

h aI oaI S«mey:mbhdihmah kfithe presén’d’la‘#en@@fare ¢tampeane ofhdradiarfB ndhsrein R is

R d R d
PIsEt b giesmnP eomaria g 2. CRCEREIER: Gy B BRa B
hal oal $omeembbdilnemt kithe pagdntiateagaard fbnﬁaﬂﬂfﬁls NP AR twtherein Ry is
P bt hagieamys iRt 102D, LdeRgRdant 1y sel ected

Some embodiments of the present invention are compounds of Formula (I) wherein R¢ is

selected from the group consisting of H, F, Cl and Br.

Some embodiments of the present invention are compounds of Formula (I) wherein R; is
selected from the group consisting of H, CHj;, F, Cl and Br.

Some embodiments of the present invention are compounds of Formula (I) wherein Rj is F,
R,is F or Cl, and Rs, Rg and R; are H. In some embodiments, R; is F, Rg is F or Cl, and Ry, Rs and
Ry are H. In some embodiments, R; is H. In still further embodiments, R, is CHs.

Some embodiments of the present invention are compounds of Formula (I) wherein Rs is
CHs, Ryis H or Cl, and Rs, R and R, are H. In some embodiments, Rz is CHs, Rg is H or Cl, and
R4, Rs and Ry are H. In some embodiments, R, is H. In still further embodiments, R, is CHs.

Some embodiments of the present invention are compounds of Formula (I) wherein R; is
Br, Rs is H, OCF;, CF; or CH(CHa;),, and Ry, Rg and Ry are H. In some embodiments, R; is H. In
still further embodiments, R, is CHa.
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consi sting of H C hal oal koxy, hal oal kyl and hal ogen.
some enbodinents R, R4, R5, andR are each

wonadspasdent | y sel ected fromthe group consi st Pag/uUsEookip19540

CH, CHCH, CHCH) , cyano, OCF, CF, F, d, Br,

and phenyl. sone enbodi ments R,, R4, R5, andR are each

i ndependently selected fromthe group consisting of H,

CH, CHCH, CHCH) , cyano, OCF,CF,FCIandBr

In so

1 Sor g AN 5 B o B0 BB PR g i
GH, Rs iFH, CH; and, M&S@de &rie di. rmsmm amibothlrrenip,rms&e@lt R;sis CHs or Cl,

In\c’iigtéia and 5%e%gg;ggolﬁ%%%qo I1ﬁ1§1§t aCl(%%lsH']er e,lr#dﬁ,le aI'l_&R7 are H. In
[ smne nmbndnmentsa Re araqiqynid6l, aid BroRyand R, @ie)H. V\'ﬂnemﬁe: ¢mtddingents, R, is H. In
. S0 nbodi of the present invention are
S SBURGE s e e AC "R

') wherein Ris selected from
t he gr Suafe e@ribﬁ&hﬁﬁtls agh@ﬁreédnt if¥yeatieh arébdmpolids of Formla,(I)Biherein R, is

phen i nt of he resent invention a
%ﬁ%%ﬁ# a’ln% ﬁ nsomg empedingents, B s C? Br or CN,

tmf.as HoPUp alﬁml_:,SRsztnld']Q aféfH Hn s@xﬁ@a@ood{%men@ RARML, BE or éz@nz(e6 is H, F or Cl,
enbodi ments of t he present. i nvention_are_conpound

f
P et Bs 2pd R R Er dn ?P“P? erbodigertd (R ds ¢lr BHeTtRb Rg B Cl, and Ry, Rs and Ry
CROBI $i 40t eRbodinefdiR, is@H(Kskil furth&Xembodifents, B is &dr,. and
Br. Sone enbodi nents of the present i nvention are
c onpouttakfugher pubediments of fhevprrser inyemtion gresampevndgloffiognyla (I) as shown
t:0&nOF ki £pAG, sting of H CH, CFF, O and Br. Sone
enbodi ments of the present |nvent| on are conpounds of
Formula (1) wherein Ris sel édB&B2fromthe group
L_gﬁ,ll &# I Ilg UI H, I- Sﬁ[uctﬁ{,éu DI . DUIIb‘ [S] IUUUI Ilb‘ldh% MN %
P

STITI I IIVCIILI UlT dI'© L,UII}JUUIIUD UI I"U IIUI a (1) wiict ©r i

R is,sellected fromt group consi sting

d alnd Br. Sone errbogtﬁwﬂ,ﬁi of the preseglt(z'%r%?}ﬂlegﬁb 2-vinyl-
re compounds of For mul zng) wherein Ris F, RPPEHE %y

|, and|R, R and RRpeEM™ h sone enbodi nents, Ris F,

is For d, andand R are H |In sone

nbodi mgnts, Ris P Iterstill further errbodi men R

o f‘l_l CSnm armhndinmpantae Af tha nracan rnvant
- 0 TOUOTTO CIToodgritToilit o \W A} e Pl \wre ) vy rmveoTTu

onpounds of Fornul a ( ein Ris is Ho
, 4and|R, Rand RarelfH | some enb %@ﬁf’g}ﬂ%}??@n@:@mﬁhﬂ'

Ris Hor d, and R nd R are H h sone Piperazine
nmbodi ments, is H. I further enbodinents, Ris CH

3 | 1-(4-Chloro-phenyl)-2-vinyl-
\)NH piperazine

r

QOO0 — 0O DAL

o -

4 | 1-(3-Fluoro-phenyl)-2-vinyl-
\)NH piperazine




Sone enbodi nents of the present

WO 265/0069

i nventi on are

conpounds of Fornmula (1) wherein Ris Br, Ris H OCF
0H(CH ) , and R, R and R are H | n s®a®/US2004/019540
Ris H In still further enbodinents, R

enbodi nment s,
is CH .Sone enbodi nents of the
conpounds of Fornula (I) wherein Ris d,

resent

i nventi on are
Ris H CH

or CI and R, R and R are H In some enbodi nents, R
S TR N A ST L SAIRA AN A 73\ TR
l||_|Lo,nlau,r\laﬂl.uu,aun\,
. |In sone enbodi ngnts, Ris O, R sCEIH1
and Rlare H In sonele iments, is HCH! ?]QT uom'phenyl)'z'
flurt her |enbodi ments, R i . Some efrbodi merF¥-perEFRg
resent |i nventi o gounds of Fornmula (1) wherein
is d| Br or CN, b H For G, apd R, Rand R
n sone empbd™fents, Ris d, Br or CN, Ris F
o—GOC-—and-R—Rand-RareH—lnsone anbod! nepfc R
is d, Br or CN, Risd, For d, and|R
H 1% some enbodi ment SL\PQ d, Br of CN(3T§1'11‘§°'F}166‘V1)'2‘V“1Y1'
d, and|R, Rand RareYH {n some enbodi ment sPiPFrazipg
IIn still further cegbadiMBR¥s, Ris CHl. Still further
elmbodi nents of the sent i nvention are conpounds of
Rormul a|(l) as sho h the TABLE 2 bel ow. TABLE 2
C‘nrpd:‘i Structure Chem r‘a_l_Na_r_pg 1
1- (2- Br pno- phenyl ) - 2- vj nyI pi perazine 2
(IR) -T- (4- Chl oro- phenyl hyl pi per azi rie(3:Br°m°-pheny1) -2-vinyl-
1- (4- Chll or o- phenyl ) -viinyl pi perazi ne| 4 piperazine
1- ( 3- Fl bor o- phengt ’h)d/gl perazi neCnpd# Structure
Ghem cal Nane 1- (3- ro-4-fluoro-phenyl)-2- NH
vii nyl - pif per azi ne 1- | or o- phenyl ) - 2-vi nyl pi per azi ne
1-(? Br onp- nhpnvl\-? V|nvln|npra7|19 Br
1- (3, 5-Di chl or o- phenyl -2-Vi nyI pi perazine | |
8 1-(3,5-Dichloro-phenyl)-2-vinyl-
NH . .
piperazine
CI\©/N\)
Cl
9 “\(\ 1-(2-Bromo-4-isopropyl-phenyl)-2-
NH vinyl-piperazine
N\/)
Br
10 l 1-(2-Bromo-4-trifluoromethoxy-
NH phenyl)-2-vinyl-piperazine
C("J
F1CO Br




| - (2- Brono- 4-i sopr opyl

- phenyl ) - 2-

vi nyl

- pi perazi ne Br

10 1-(2-Brono-4-trifluoronethoxyphenyl) -

wa-2005r690pi perazine F Cr

Br Crpd# Struct ure Chearaabo04/019540

Nane 11 1-(2-Brono-4-trifluoronethyl phenyl)-

2-vinyl - pi perazine 12 3-(2- Vi ny)-pi perazin-1-yl)-
benzonitrile 13
1- (3, 5-difluoro-phenyl)-2- V|nylp|pera2|ne F 14

A\

ﬂ'?éb’dﬁéfal;l'ér;.“.;l; 8 oyt pi-per ok oo Name
lS ﬁa: P‘ef Eﬁug:nocgrenyﬁu;éﬂ\et hyl pi per agi ?—%romo—4-tr1ﬂuoromethyl-
|- (3- Fl pior o- phenyl ) - 2 | perazi ne| 18 phenyl)-2-vinyl-piperazine
1- (4- Fl vor o- phenyl) - plpera2|ne 19
(IR) -1 -(B-Chl oro-4- fo phenyl ) -2- nget hyl - pi perazi ne
20 (S)-|-(3-Chl opec4 Ney 0- phenyl ) - 2t
et hyl - bi perazine 21 H (R\-I -(3,4-Difluoro-phenyl)-2-
met hyl - pi perazine 22 (§)-1-(3, 4- D'fluoro-phenyl)-Z-
net APl - pi per azi ne 23 3-(2-Vinyl-piperazin-1-yl)-
(IR -1-(8-Chl oro- 2- quo “phghyl ) -2- nget hyl - pi fenzritme
24 (S)-1-(3-Chl oneg 2> henyl ) - 2} .
13 l(\ 1-(3,5-difluoro-phenyl)-2-vinyl-
NH . .
piperazine
F ; ,N\)
F
14 l(\ 1-0-Tolyl-2-vinyl-piperazine
NH
@N\)
15 Ik(\ 1-(2,3-diftuoro-phenyl)-2-vinyl-
NH . .
piperazine
; :N\)
F
F
16 k(\ 1-(2,3-Difluoro-phenyl)-2-ethyl-
NH . .
piperazine
F: i /N\)
F




met hyl - pi per azi neCnpd# Structure Chem cal Nane 25

(R -1-(3,5-Difluoro-phenyl)-2- nethyl-piperazine F 26
wWO3N05/01¢M®25 - Di fl uor o- phenyl ) -2- met hyl - pi per aPCnAISE002/H19540

(S)-1-(4-Chl oro-phenyl)-2-net hyl pi perazi ne 28 NH

(R -1-(4-Fl uoro-phenyl)-2-net h)é:;pi perazi ne 29

(S)-1-(4-Fl uoro-phenyl)-2-net hyl pi perazi ne 30

(R -1-(3,4-D chl oro-phenyl)-2- nethyl-piperazi ne 31

AV [ {1 A ™\ a4 I

Sgl-nl 9:17%1: :eqzr;:ené:ucg; UJ?%JC‘I{%;) ;\“u.EIL- metnyryptper azdhgﬁme

R) - |- ( 8- Chl or 0- 4- et hyl - phenyl > 2- et hyl - pi_per azj ne

3 (19) - [ - (3- Chl or 0- 4- et gphenyl ) - 2~ 1-G3-FTuoro- henyl)-2-cthyl-
et hyl - pi perazi ne 34 (Rl- -\(3, 4-Di f| upr o- phenyP}peazne

et hyl - pi per azi né<3exwI~"- (3, 4-Di f| yor o- phenyl ) - 2-

et hyl - pi per azi ne) -1 -(3,5-Di chl pro-phenyl) - 2-

et hyl - pi perazine |7 (S)-1-(3,5-Di chl oro-phenyl) - 2-

i)
+ hal o ar nao 1 29 (N | (2 E W¥fliunrn- nhanvl ). 2
TG A | LT AW & \ I\/ T \L T AOUT O PII\/II]I / —

333 I I W~ (P

M- 721
oy eIz y A

18 1-(4-Fluoro-phenyl)-2-ethyl-
\)NH piperazine

19 ", NH (R)-1-(3-Chloro-4-fluoro-phenyl)-2-

cl N\) methyl-piperazine
X

methyl-piperazine

20 \(\\)N H (S)-1-(3-Chloro-4-fluoro-phenyl)-2-

’1 . Y, (\\)NH (R)-1-(3,4-Difluoro-phenyl)-2-

methyl-piperazine

2 - Y\\)NH (S)-1-(3,4-Difluoro-phenyl)-2-

methyl-piperazine

23
methyl-piperazine

(\\)NH (R)-1-(3-Chloro-2-fluoro-phenyl)-2-

0 ; \(\\)NH (S)-1-(3-Chloro-2-fluoro-phenyl)-2-

cl N methyl-piperazine




met hyl - pi per azi neCnpd# Structure Chem cal

Name 39

(S)-1-(2,5-Difluoro-phenyl)-2- nethyl-piperazine 40 NH
WO RYosI01¢992 Chl or o- 3-f | uor o- phenyl ) - 2- net hyl - pi peTaR2e/019540

41 (S)-1-(4-Chloro-3-fluoro-phenyl)-2-

met hyl - pi perazine 42 (R)-1-(3- Gl oro-2-net hyl - phenyl ) -

2-nmet hyl - pi perazine | 43
(S)-1-(3-Chl oro-2-nethyl -phenyl)-2- nethyl-piperazi ne
R (e oraga i or ooy e e
et prpetrazZthRe—T—=o—
(S) -] (%-Chloro-2-fl uogg yl)-2- methyl.-pj Zi ne
F # Structure Chem cal me 46 NH &)'1'63%35 11% uoro-phenyl)-2-
(R -1 - (5- Chl or o- =gethyM~ptenyl)- d, methyl-piperazine
2r met hyl- pi per azi =@
(S)-1-(5-Chl or o- 2- ne¥tiyl - phenyl ) -2- |
net hyl - pi perazi ne 48gl - (3- Chl oro- 4-f | yor o- phenyl ) - 2-
ethyl - pilperazine | 49
1t (3- Chljor o- phenyl ) - 2- et hyl pi perazi nejl 50 .
1} (£6Chljor o- phenyl ) - 2- exhy I per azi ne|  (5)-1-3,5-Difluoro-phenyl)-2-
F l N methyl-piperazine
F
27 NH (S)-1-(4-Chloro-phenyl)-2-methyl-
\N(\\) piperazine
S
28 “n, NH (R)-1-(4-Fluoro-phenyl)-2-methyl-
N\) piperazine
T
29 NH (S)-1-(4-Fluoro-phenyl)-2-methyl-
\C) piperazine
o
30 ”""(\NH (R)-1~(3 4-Dichloro-phenyl)-2-
cl N\) methyl-piperazine
X
31 \(\NH (S)-1-(3,4-Dichloro-phenyl)-2-
cl N\) methyl-piperazine
X




| 51 1-(3,4-D fluoro-phenyl)-2-ethyl- NH piperazine .
52 | -(5-Chl oro-2-fluoro-phenyl)-2- ethyl-piperazi ne
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(R -1-(2-Fluoro-5-trifluoronethyl phenyl) -
2-nmet hyl - pi perazine 53 F 5

(S)-1-(2-Fluoro-5-trifluoronethyl phenyl) -
2-met hyl - pi perazine 54 | (R)-

+
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56 %@ -1 -(3-Chloro-5- fh,yfol\oﬂmhenyl ) -2 (R)-1-(3-Chloro-4-methyl-phenyl)-

met hyl - pi perazine 57 F . .
(IS) -1 - (8- Chl or o- gj@wy%nyl )-2- met hyl - IsEP5DPHazne
58 F

methyl-piperazine

13 \‘/\\)N H (8)-1-(3-Chloro-4-methyl-phenyl)-2-

34 (\\)NH (R)-1-(3,4-Difluoro-phenyl)-2-

methyl-piperazine

35 \(\\)NH (S)-1-(3,4-Difluoro-phenyl)-2-

methyl-piperazine

36 (:)NH (R)-1-(3,5-Dichloro-phenyl)-2-

methyl-piperazine

37 \(JH (S)-1-(3,5-Dichloro-phenyl)-2-

methyl-piperazine

38 u, (\NH (R)-1-(2,5-Difluoro-phenyl)-2-
. 1 methyl-piperazine
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(R -1-(3-Fluoro-rhenyl)-2-nethyl -
(S)-1-(3-Fluoro-phenyl)-2-nmet hyk

61 pi perazine
62 pi perazine

(R -1-(2-Fluoro-4-trifluoronethyl phenyl) -

2- met hyI pi per azi ne 63 (S)
- (ém—a#,lor o-4=triftu L;tfﬁldfﬁf hytphenyt)= Chemical Name
2F m:‘ hyt=prperazine
(R (2- ChIoroSquonk@,nyl) 2- meth P zi ne
65 |§|9(S -1 - (2- Chl or o- 3-fll uok o- phenyl ) Yé) = &%?lﬁuom'phenyl)'z'
net hyl - pi per azi né" Structure Chem cBP YR aRie
(IR -1-(2-Fl uoro-5- | - phenyl ) -2- met hyl - pi perazi ne
67 (S)-1I-(2-Fluoro- Fhyl - phenyl ) - 21
nethyH—pperazi-ne
40 ,,'"’(\ NH (R)-1-(4-Chloro-3-fluoro-phenyl)-2-
E N\) methyl-piperazine
CI: :
41 Y\NH (S)-1-(4-Chloro-3-fluoro-phenyl)-2-
F N\) methyl-piperazine
CI: :
42 Y™ NH (R)-1-(3-Chloro-2-methyl-phenyl)-
; N\) 2-methyl-piperazine
cl
43 \(\NH (S)-1-(3-Chloro-2-methyl-phenyl)-2-
; N\) methyl-piperazine
Cl
44 /"'"(\ NH (R)-1-(5-Chloro-2-fluoro-phenyl)-2-
cl : N\) methyl-piperazine
F
45 \(\NH (S)-1-(5-Chloro-2-fluoro-phenyl)-2-
cl N\) methyl-piperazine
F




68 (R)-I-(4-Fluoro-biphenyl -3-yl)-2- nethyl -pi perazine

69 F (S)-I-(4-Fluoro-biphenyl -3-yl)-2-
warbisiege per azi ne 70 F

(R -1-(2,5-Difluoro-4-nmet hoxyphenyl) -

2- et hyl
-(2,5-Di

- pi perazine 71 MeO F (§),-1
fl uoro- 4- nmet hoxyphenyl

-
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2- et hyl - pi per azi ne

72 (R)-1-(2-Fluoro-4-nethyl-phenyl)-2-

+ h\l!

2ino 72 (Q) |
I T

2
AZT1TC

NniNnar
T P\/l

- C.‘EL“]Pd’%J:W o-4-pret hy!' ur,..v?ffﬁ Y- 2- et hyl L pi-per asifygical Name
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76 (S)-1-(2-cnlo “ phenyl ) -2 -methyl-piperazine
nmet hyl - pi perazine 1
(R -1-(2-Chloro-4-f : phenyl ) - 2-
47 \(\NH (S)-1-(5-Chloro-2-methyl-phenyl)-2-
cl : N\) methyl-piperazine
48 1-(3-Chloro-4-fluoro-phenyl)-2-
NH ethyl-piperazine
C|©/N\)
F
49 1-(3-Chloro-phenyl)-2-ethyl-
NH piperazine
CI\©N\)
50 k(\ 1-(4-Chloro-phenyl)-2-ethyl-
NH . .
piperazine
o
cl
51 |\(\ 1-(3,4-Difluoro-phenyl)-2-ethyl-
NH . .
piperazine
F: : /N\)
F
52 1-(5-Chloro-2-fluoro-phenyl)-2-
NH ethyl-piperazine
oL
F
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w@&0sRiied02 ( 2, 4- Di chl or o- phenyl ) - 2-
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NH (R)-1-(2,5-Di chl oro- phenyl)
(S)-1-(2,5-Dichl oro-phenyl) - 2-
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met hyl - pi perazi ne 81
- pi perazi ne

(3-5-—Birs—tr+Hueronpthyl-pheny—2-rethyl—pirerazine
3CEpdi 6y | (35 pSIUCHS | or onnt byl bhopyt ) chomical Name
- et hyl - pi perazi ne 8448 - " ,
(4- Fl uor o- 2- net hyl - pherifl ) 42- et hyl  pRpdr@&Fiyqee-phifluoromethyl-
S) -53- (4- Fl uor o- 8¢ Np.hényl )-2- phenyl)-2-methyl-piperazine
F
\(\NH (S)-1-(2-Fluoro-5-trifluoromethyl-
54 F4C : N \) phenyl)-2-methyl-piperazine
F
/,""(\ NH (R)-1-(4-Chloro-2-fluoro-phenyl)-2-
55 N\) methyl-piperazine
[v]e : '"F
\(\NH (S)-1-(4-Chloro-2-fluoro-phenyl)-2-
56 N \) methyl-piperazine
cl F
ll'"'(\ NH (R)-1-(3-Chloro-5-fluoro-phenyl)-2-
¢l N\) methyl-piperazine
57 \Q
F
\(\NH (S)-1-(3-Chloro-5-fluoro-phenyl)-2-
cl N\) methyl-piperazine
58 \©/
F
”’"’(\ NH (R)-1-(2-Fluoro-phenyl)-2-methyl-
59 : N\) piperazine
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Structure Chenical Name (S)-1-6¢,3-Dichloro-phenyl)-2-

net hyl - pi perazine 90 I "I C NH

(R)-I -(2,6-Di chl oro- phenyl) 2- net hyl - pi perazi ne 91
(S (Z2-6-—brchtoro-gheny—2—rethytptperazine 92
(F\g,;m.pd#> . Chi-or-o-5—t PPy oret hyt pheni) Chemiodl Name
2- et hyl - plperazine
(IS)-1-(2-Chloro-5-tr Wmﬂ hyl pheny| §)-1-@-Fluoro-phenyl)-2-methyl-
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(R)-2-M=thy|-|-(3 | uor onet hyl phenyl ) - pi perazi ne
F
,I'"'(\ NH (R)-1-(3-Fluoro-phenyl)-2-methyl-
\) piperazine

61 F\©"

\(\\)NH (8)-1-(3-Fluoro-phenyl)-2-methyl-

62 F N piperazine

/"’"(\\)NH R)-1-(2-Fluoro-4-trifluoromethyl-

63 N phenyl)-2-methyl-piperazine

Y\\)NH (S)-1-(2-Fluoro-4-trifluoromethyl-

64 N phenyl)-2-methyl-piperazine

W \)N H (R)-1-(2-Chloro-3-fluoro-phenyl)-2-

N methyl-piperazine
65
cl

\(\\)NH (S)-1-(2-Chloro-3-fluoro-phenyl)-2-

N methyl-piperazine
66
cl
F




95 (S)-2-Methyl -1-(3-trifluoronethyl phenyl) -
pi perazi ne 96

wORyosHéMe hyl - | - (4-trifl uoronet hyl phenyl) -
97 F3CCnpd# Structure Chem ca

Nane

pi pECAAISLDA/019540

(S)-2-I\/bthy|-|-(4-trif|uororret%l phenyl ) - pi perazi ne
98 F C (R -1-(2-Fluoro-3-triflaoronethyl phenyl) -
2- et hyl - pi perazi ne 99 CF

(

2
2
(
2
(

S‘:- I fl.#i 2=FHuoero=—3-t rg‘ fifﬂ%ﬁa&fﬁyi phetyt)— Chemical Name
{1 Nl nar azi nA N £ P\
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(3-Flugro-5-trifluorageiRylphenyl ) -
- met hyl - pi perazi ne 101(F (R)'1"(2'F1uc§°1'5'.meth}{l'phenyl)"z'
S) -67- ( 3- FI uor o- 5N{AL¥eeSret hyl phenyl ) - methyl-piperazine
- met hyll - pi perazin F
R) -1-(4-Chloro-3-t romet hyl phenyl ) -
\(\NH (S)-1-(2-Fluoro-5-methyl-phenyl)-2-
68 R . N\) methyl-piperazine
F
’”"’(\ NH (R)-1-(4-Fluoro-biphenyl-3-y1)-2-
69 Ph : N\) methyl-piperazine
F
\(\NH (S)-1-(4-Fluoro-biphenyl-3-y1)-2-
70 Ph N\) methyl-piperazine
: F
”""(\ NH (R)-1-(2,5-Difluoro-4-methoxy-
71 F N\) phenyl)-2-methyl-piperazine
MeO: : '"F
\(\NH (S)-1-(2,5-Difluoro-4-methoxy-
7 F N\) phenyl)-2-methyl-piperazine
MeO: : :F
Yo NH (R)-1-(2-Fluoro-4-methyl-phenyl)-2-
73 N\) methyl-piperazine
F
Y\ NH (S)-1-(2-Fluoro-4-methyl-phenyl)-2-
74 \) methyl-piperazine




2- met hyl - pi perazi ne 103

(S)-1-(4-Chloro-3-trifluoronethyl phenyl) -
wa-2005t0ngdo2 pi per azi ne 104Cnpd# Structure Chem cRCTNS2®4/019540

(R)-2, 4-Di et hyl - 1 - ( 3-

trifluoromethyl -phenyl)-pi perazine 105

(S)-2,4-Di nethyl -1-(3-
trifl uoronethyl

- phenyl ) - pi perazi ne 106

R&ﬁl%d#i Brethyt=t=<

( .
EE;IEUZIEFCt?%I[pre?ZI} %iperaziﬁc 1o+ 3€ Chemmical Name
-, 4 netnyl -1 -( 4-4,, NH . 5. -
trifIuoronEthyI-phenyI)f;r razme 108 -Q(mﬁriiﬂwxgﬂmnﬂ}z
(IS) -75- ( 2- Fl uor o- F~yA met hyl phenyl ) - ~ metiyl-piperazine
2, 4-di mt hyl - pi per @ 109 (S)-|
5(4-Chloro-3-tr|flu.:o'u1?xl?2$nyl)-
= = Lne =
7 e e Ty
-|(2-Chl oro-5-trifluor Lphenyl)-
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0”"(\ NH (R)-1-(2-Chloro-4-fluoro-phenyl)-2-
77 N\) methyl-piperazine
F” :: :m
\(\NH (8)-1-(2-Chloro-4-fluoro-phenyl)-2-
N \) methyl-piperazine
’ X
F cl
”’"'(\NH (R)-1-(2,4-Dichloro-phenyl)-2-
79 N\) methyl-piperazine
cl” :: :m
\(\NH (S)-1-(2,4-Dichloro-phenyl)-2-
20 N\) methyl-piperazine
cl” :: :m
”'"f(\ NH (R)-1-(2,5-Dichloro-phenyl)-2-
81 cl N\) methyl-piperazine
:: :m
Y\NH (S)-1-(2,5-Dichloro-phenyl)-2-
82 cl N\) methyl-piperazine
:: :m
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- pi perazine 112

(R -1-(3,5-Bis-trifluoronethyl phenyl) -

wa 2do5chiévet hy |

- pi perazine 113
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PCT/US2004/019540

(S)-1-(3,5-Bis-trifluoronethyl phenyl) -

2, 4-di met hyl - pi perazi ne 114 CF4
(S)-I-(4 Fluoro-2-nethyl-phenylf-
, 4- dlrnethyl piperazine 115 (R)-I
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FsC N\) phenyl)-2-methyl-piperazine
.
CFs
“n, NH (R)-1-(4-Fluoro-2-methyl-phenyl)-2-
25 N \) methyl-piperazine
A
\(\NH (S)-1-(4-Fluoro-2-methyl-phenyl)-2-
36 N \) methyl-piperazine
F : ~
Y NH (R)-1-(2-Chloro-phenyl)-2-methyl-
87 (:(N\) piperazine
c
\‘/\NH (S)-1-(2-Chloro-phenyl)-2-methyl-
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”’"v(\NH (R)-1-(2,3-Dichloro-phenyl)-2-
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120 (S)-1
2, 4- di net hyl
wO3oslo1¢9d2 Fl uor o- 5-tri f | uor onet hyl phenyl ) -

2, 4-di net hyl - pi perazi ne 122 At various places in the

- pi perazine 121 F

-(2-Fluoro-4-trifluoronethyl phenyl) -
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present specification substituggts present as a part
of the conpounds of the invention are disclosed in

groups or in ranges. It is speC|f|caIIy i nt ended t hat
tll ml a%y "IIlI UIT 1 II'CI u"ﬁr\l‘g’[ﬁ%’éﬂ clllu BVCI y IIUI VruﬁerglcalName
S|t bJIIU Ilali UTT WLIIC IICIIUCID UI DULII gl UupsS allu
rlanges. | For exanpl e, War m al kyl™ I
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| -(3,4-Di fl uoro-phenyl) -

- pi per azi ne;



2- et hyl - pi per azi ne;
1- (3-Chl oro- 2-fl uor o- phenyl ) - 2- net hyl - pi per azi ne;
waQ-2005/0F6900r 0- phenyl ) - 2- et hyl - pi per azi ne; PCT/US2004/019540
| - (3, 4-Di chl oro-phenyl) - 2- net hyl - pi per azi ne;
| - (3-Chl oro-4-net hyl - phenyl ) - 2-3|5rret hyl - pi per azi ne;
y

-(3,4-Di fluoro-phenyl)-2-neth pi perazi ne;

-(3,5-Di chl oro- phenyl ) 2- met hyI pi perazi ne;

F E:% é#"f)l fuor 0* phenyf Lz methyt= pipe azine; Chemical Name
-\4-\,“: oro=3=ft+uoro- prenyt fL-ﬁ’E‘T ||y| iz IJCI azrne,

- (3- Chlfor o- 2- net hyl - pJ,je

/3 el ?%l | pi perg%Z imethyl 1-(3-
_2- nerr;e hy?/ pI?‘BE?IQI’? ,Phenyl)-plperazine
- (2- Fl wor o- 5-

rifiuononethyl -phe - 2- et hyl - pi perazi ne;
c(4-Chlloro-2-fl uorao-phenyl)-2-met hyl 4pi perazine; 1-

- (5- Chljoro-2-fl uoro- ph nyl
|~h

B - Chl oro-5-fl uoro-phenyl ) - 2-met hyl - pi per azi ne;

- ( 3- FI yor o- phenyl ) - 2- Yi'- pi per azi pe; 14$)2,4-Dimethyl-1-(3-
ug&)o- 4-trifluor gmet hyINﬁ?lnyl ) - 2- me{ htyiflugyppethydpheny])-piperazine
| or o- 3-f 1 40 enyl) - 2- met hyl pi per azi ne;

- (2- Fl yor o- 5- et hyl-_ghenyl ) - 2- net hyl { pi per azi ne;

- (4- Fl Yor o- bi phenyl -3-yl)-2- nethyl - pi perazi ne;

- (2,5-Difluoro-4-net hoxy- phenyl ) - 2- mgt hyl - pi per azi ne;

L (2- FI yior 0- 4- met hy| phepyty g 2- net hyl { pi PRI, ABimethyl-1-(4-

- (2- Chlioro-5-fl uoro-phanyl } - 2- met hyl 1 piiBgs8étRR-phenyl)-piperazine
- (20TChlforo-4- fluo |) - 2- met hyl - pi per azine;

- (2, 4-Di chl or o- phe - 2- et hyl - pi perazi ne;

(2, 5-Di chl oroph 2- met hyl - pi per azi ne;

— PP RPRPRPRPRPR TR Rt R ——————
T
—~

(3. 5-Bis-trifluoromethyl-phenyl)-2-methyl-piperazine

| - (4- Fluoro- 2-nethy]-phenyl)-2- rrethyl p| er azi ne

L (2- Chllor o- phenyl ) - 2-% ypl per azi ne g) 24'D1methyl'1 -4

- ( EO%- Di chl or ophenyl t hyl - pi pel alFiflperomethyl-phenyl)-piperazine
Di chl or o- phef - 2-met hyl - pi perazi ne;

(2 Chljor o- 5-
rifluornonethyl - ﬁﬁenyl ) - 2- et hyl - pi pel azi ne;

FNVEThyl-T=(4-Trifluoronet hyl-phenyl ) {pi perazi ne, 1-

2- Fluono-3-trifluor on'%p)i gPhenyl ) - 2; "S%‘)H%bFRﬂo{%eié&quromethyl-
| - (3{Fl uoro-5-trifil udr shériyl)-2,4 -dimethyl-piperazine

t hyl - phenyl
et hgd - pi per azi neg \9
L (4- Chljoro-3-tri fI rret hyl - phenyl ) 1 2- net hyl - pi per az
ne; or |a pharmaceutwgal |y acceptabl e|salt, hydrate
solvate t hereof Sonme _enbodinmentslof the present

he group consisting of® (S)-1-(4-Chloro-3-trifluoromethyl-
R 1 }o( 3- Onl or o- e f yor avobbny! ) - 2- et hysheqyget-dimiethut-piperazine
R -1-(3, 4- Di f 1 uor yl')- 2-nmethyl - pi perazine; (R)-

3- Chl or o- 2-f | ugr g\pgényl ) - 2- net hyl - pi perazi ne; (R)-

4- Fl yor o- phen;?l' ) - 2- net hyl - pi perazi ne; (R) -1

nventi ¢on are corrpound's\?\l:pr mula (1) selected from
N

l/\/\-—t—'m - —3 (DAI\J'_"I—‘I—‘__"

- (3, 4-Dichl oro- phenyl') - 2- net hyl - pi perazine; (R)- -(3-
Chl or 0- 4- et hyl - pheny| %5 2 hyl - pi per a@hng2-chid}o-5-trifluoromethyl-
3, 4-Dijf | uor o- phenyl) - d hyl - pi per aziAgyl)-2,4-dimethyl-piperazine

(R) 111 (3, 5-Di chl Bfs - 2- et hyl - pi per azi ne;
(R-1-(2,5-Difluoro gnyl ) - 2- net hyl - pi per azi ne;
(R -1-(4-Chl oro- 3-f [ Y0r deiphenyl ) - 2 met hyl - pi per azi ne;
( R——(3~Chtereo—2-—rethyl—phenyl)—2-—nethylpi-perazi-he;
(R)-1-(5-Chl oro-2-fluoro-phenyl)-2-net hyl - pi perazi ne;

(R -1-(5-Chl oro-2-net hyl phenyl )- 2-nethyl - pi perazi ne;
(R -1-(2-Fluoro-5-trifluoronethyl-phenyl)-2-nethyl-pip
erazi ne; (R)-



| - (4-Chl oro-2-fl uoro-phenyl)-2-nethyl - pi perazi ne;

(R -1-(3-Chl oro-5-fl uoro-phenyl)-2-net hyl pi per azi ne;
wWOR)osI01¢9®2 FI uor o- phenyl ) - 2- et hyl - pi per azi ne; PCT/US2004/019540

(R -1-(2-Fluoro-4-trifluoronethyl phenyl)-2-net hyl - pi pe

razine; (R)- -(2-Chloro-3 36

-fluoro-phenyl) - 2-net hyl - pi perazine; (R- -(2-

Fluoro 5- nethyl phenyl) 2- nethyl pi per azi ne;

g mlpa# —Fiuoro=bi plw{u 3=yt =2 nclm‘-l—-—%W
- 2,5 Di|f | uor o- 4- et hoygy-phenyl ) - 2- net h y4
( (R) _ | _ 2_ Fl uor o- 4_ met h _ p e%yl) ) _ 2_ Xg) p(b. %%{OT é g’l%uoromethyl-

net hyd - pi per azi nre  (JR-JN phenyl)-2,4-dimethyl-piperazine
(2-Chl oro-5-11I uoryl ) - 2- et hyl - pi perazi ne; (R)-I
(2-Chl oro-4- fluor® eqly! ) - 2- met hyl 1 pi per azi ne;

R -1-(2,4-Dichloro-phenyl)-2-nethyl - pi perazi ne;

R) - | -( 2,5- Dichloro- phenyl) 2 met hyl 1 pi per azi ne;

R)-1-( 3 5-Bis-trifl uotw (f@t - phenyl ) - 2Ryet@pIBigiriiRo@methyl-

ine; (R -I phenyl)-2,4-dimethyl-piperazine

(41H ugro- 2- rretrﬁﬁ y - 2- et hyl - pi perazi ne; (R)-

(2- Cnhl or o- phenyl ) - t hyl pi perazi ne

R -1-(2,3-D chl oro-pghenyl ) - 2- et hyl - pi per azi ne;

R) -1-(2, 6-Di chl oro- ghenyl ) -2- net hyl {pi perazi ne;

D\ -
2-Chl oro-5-trifluoronet hyl phenyl) - 2-net hyl - pi per azi

((;_\; (R) {2- Met hyl - - { 7 P yh- (S)- 1y(3 5-r])31sp—mﬂuoromethy1—

4-trifluoronet hy{: phen ,]Vl per azi nej (PRynyl)-2,4-dimethyl-piperazine

(21H ugro-3-trif et Ayl ~phenyl ) - 2- net hyl pi perazi n

1 N/\/\/‘\l

R) -1 -(3-Fluoro-5-triftl uoronet hyl - phenyl ) - 2-net hyl - pi p
razine] and (R)-I-(4#FChl oro- 3-
rftuororethyl—phenyb)—2-rmethyl—pipetazi

har maceutical |y acceptahlessalt, hydra 322
he

MN
o)
o)

her eof | Sonme enbodi menfs qf the presen
omppunds of For nmul |l ected fromt
onsi stiing of:
S)-1-(3-Chloro-4 - phenyl ) - 2- net hyl - pi per azi ne;
S)-1-(B3.4-Di fluorophenyl)- 2-nethyl - pi perazine; (S)-

(3 -Chloro-2-fluoro-phenyl)-2-nethyl ; pi perazine; (S)-

(4- Fl lior o- phenyl ) - Zup€TRY| - pi per azi neR¥S)2;3-Dichloro-phenyl)-2,4-
(3, 4-Djchl oro- phen [)12-pet hyl - pirerazi ne; dinsjhyl-pip@azine

sol vat
Cnggtﬁ%l—phenyl)-

yl-piperazine

I/\/\OOFFUH(D/\(DlA:l/‘\A/\I

/\1"

or o- 5-t uor onet hyl - phepyl ) - rret hyl -
razi ne S)-1-

4- Chl oro-2-fl uoro-p enyI) 2- et hyl - p| perazi ne; (S)-
(3 -Chloro-5-fl uorocphenyl) 2- met hyl pi perazi ne; (S)-
(3- Fl uor o- phenyl ) - 2- met hyT - pi perazi ng; (5)-

ahl ore- 4- net hyl - SI - met hyl - pi perazine; (S)-
-(3,4-Dif|uoro-ph - 2- met hyl - pi per azi ne;

(1S) -1 - (3, 5-Di chl or of ph&hyl ) - 2- net hyl - pi per azi ne;
(1S)-1-(2,5-Difluor oClphenyI )-2- mst hyl - pi per azi ne;

(O}'I -( =Chtoro=3=ftuoro-= pllcnyl )-2-i’i’E- ||y| pi petf aztf ||c,
(1S) -1 - (8- Chl oro- 2- net hyl -Rhenyl ) - 2- e

(IS - - (5-Chloro-2-fl ug’?(i(% nyl)-2-me h@r)pipg els’éi PW@henyl)'24'
(IS)- - (5-Chl oro-@2rne yl)- 2-methyl - ?lﬂeéazme
(IS) 1% (2-Fl u

e

(

-I(2-Fluoro-4-trifluorogg phenyl ) - (R)-1-(3-Chloro-phenyl)-2,4-
2- et hyl - pi per azi ne; dimethyl-piperazine
(1S) 118 (2- Cnl or o- 8~Lagpdi~pfienyl ) - 2- et hyl - pi per azi ne;

(1S)- -(2- Fluoro-5- yl - phenyl ) - 2- net hyl - pi per azi ne;
(1S) -1 - (4- Fl uor o- bi pheéfiyl - 3-yl ) - 2- et hyl - pi per azi ne;

(S) ] ( p_5 bl uoro-4-net hnvy phnn\ll YL2- et h\/l - n| peraz

ine; (S)-I-(2-Fluoro-4-nethyl- phenyl) 2-

met hyl - pi per azi ne;
(S)-1-(2-Chloro-5-fluoro-phenyl)-2-nethyl - pi perazi ne;
(S)-1-(2-Chl oro-4-fluorophenyl) -
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2- et hyl - pi per azi ne;
(S)-1-(2, 4-Di chl oro-phenyl) - 2-net hyl - pi per azi ne;

wO3osl1¢9@25- Di chl or o- phenyl ) - 2- net hyl - pi per az PAQ&/US2004/019540

(S)-1-(3,5-Bis-trifluoronethyl-phenyl)-2-nethyl -pipera

zine; (S)- 37

- (4- Fl uor o- 2- net hyl - phenyl ) - 2- et hyl - pi per azi ne; dS)-I
-(2-Chl oro- rhenyl) 2- nethylpiperazine;

(SEapat 2. 3- D chior o-genyty—2=net iyt =pt FPeT Azl 8 ical Name
(D)-I-(h,O-LILHIUIU plcnyl)-c- HCLHyI plpc:aLnnc,
- -(P- -

(erS)812: n(ef ?I;I) ?rZ?I\/gt thr : f ] %%t hyl - phe 1ybg)-l—(5—r{'ﬁltlora/—h-fﬁ)lmrg)-phenyl)-
| y . . -

(|- trd || uor onet hyil: phe ydl\))pi per azne; 2,4-dimethyl-piperazine

(1S) -1 -(2-Fl uoro- 3-uor onet hyl - phenyl ) - 2- net hyl pi pe

riazi ne; F

(19=1-(B-Fluora-5-trifluoronethyl-phepyl)-2-nethyl -pip

erazinej; and (S)-I -(4 Chl or o- 3-

tiri f1 uoronet hyl - pheny?2nfret hyl - pi pef azi(8p1-(BFluero-phenyl)-2,4-

phaﬁﬂpcputl cally accep abPe salt, hydrate adunesigl-pigérezine

tlhher'€of | Sonme enb@dN¥ENtS of the present invention are

clompoungs of For I) selected fromthe group

consisting of: 2,4-DinmEthyl- -(3

-friflTupronet hyl - phenyl ) -pi perazine, g, 4-Dimethyt—=

(4- trifluoronethyl - phgpydy~pi perazi r]e(S) 1-(2-Fluoro-4-triflunorometh:
h g - yl-
-(2-Flyoro-3-trifluoro n thyl - phenyl )t 'pﬁeréri)'ﬁezf h}{j il fperazine

er akdlne
1-(4-Chloro-3-tri flmet hyl - phenyl ) 2, 4-di net hyl - pi p
grazi ne| 1-(2-ChH,of 05-tpifl uoronet hy| phenyl) -

~4-dinet hyl - pi perazine;
-(3,5-Bi s- trifluoronet hyI pynenyl) 2, 4-di net hyl - pi pera

ine; 1 (4- (S)-1-(2-Fluoro-5-trifluoromethyl-

| upy,0- 2- net hyl ,p@en;l ) NZ\}\ di met hyl - pi peerabi2iedimethyl-piperazine

-(2,3-pi chl oro-ph - 2,74-di net hyl p| per azi ne;

(3 5-Pi chl or o- ph -2 4- di met hyl - pi per azi ne;
-(3-Chl oro-phenyl) -2, 4- d| ni et hyl pi per azi ne;

-(5-Chl oro-2-fTuoro-phenyl)-2Z,4-dine nyl-plperazine,
| - (2- Fl uor o- phenyl? ~2,4- di net hyl per azi ne;
I -(2- PAYBT s Alaggsiin haelfeéﬁ%%mgzﬁcaﬂﬁ@ﬁ@st)w@tw@mt hpartqfithe

QbABbINES ofRinlentien are disclosed in groups or in ran It i ifically intended that t
Fl uoro-5-trifl uoromethyl - ph egrr1y|p et lﬁﬁeCI 168 \e/men ed that the

riaventign iaclydesachernd grarciaflividua é’d@pmhlbat@n@éthb mefnpets af saclagrdups and
t T 0 1] arl cparal
sH¥ate: Lheheoh teﬁﬂnéa‘ﬁ‘ﬁgfq%:%%&h? 1195 %J&gde ecq?%g&ap}z d separately

i nvention are conpoun

tqaﬁélogmm}bylcqﬂwéuc“stallmlgmé £y alkyl.

( R) 2 F%%mgl ﬁﬁ&@%nt %f(tli?' p%selgt 1ﬁ%/gnt9orﬁ% Qun%n th lgorrgulg(as se%ected from
.t(wz]gr oupi dohusting el higl-lBi”qJnhIEphph})l)—bmpﬁFmpﬁrazme, 1-&)CHloro-phenyl)-2-vinyl-
&g&raﬂj Hor % P:f othl; &Zﬂgengs) h WS ]ingel:ré? nrsle('e P—ﬁ —Zjﬁlgfo?'éf-ﬂuoro-phenyl)—2-Vinyl-

era
p@p@raﬁhb dr((3 (3ﬂ¢ro-|phénlyk)-ﬂom311 hiyeraziinee 1Y3-Brododpt@hyTRL-hivd =ideine; 1-(3,5-

é:%%?IS P%‘gﬂesb"zf‘il‘ﬁ?i POREERS - BHEA§isoprapsiphey Pizrvinyi-piepragne: 1-(2-
rBRomd- R)nﬂluo(o’ineﬁmBy-phehym levu@r SipRiAne} 1 phBRYo)4-triffuoromethyl-phenyl)-2-
2, 41d| mtllg%/%]&fg? { _

(CRYLPPOAERS dibr ik WB‘FWF 1 phdmmreyitrie; A-@o ridfueya-phsnyllt-siayl-
ﬁb@)eraél& -1ho- Gfé’ly132-v1nyl-p1perazme and 1 (2,3- d1ﬂuoro-pheny1)-2-v1ny1~p1peraz1ne ora

Di chl ora aglhen i met pi per azi ne;

(PRymRCEEC Yﬁcéﬂﬁ%?%ltﬁ}i’éﬁiﬁla)]g solveiefhereathy | - pi per azi ne;

(R)- | oo hhatiSerier

(R)-1-(5-Chl or o- 2- f@fé%ec?g%ﬁné’gﬁiﬁ%wﬁ BouRge Yl °%?“1a 1) sfected from
e; (R)-I - (2- Fl uor o- phenyl) - 2, 4- di net hyl - pi per azi ne;
(R-1-(2-Fluoro-4-trifl uororret hyl phenyl ) -

2, 4-di et hyl - pi perazine; and (R)-I
-(2-Fluoro-5-trifluoronmenyl - phenyl) -2, 4-di net hyl pi pera

zi ne;

____'HNI—\
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or a pharmaceutically acceptable salt, hydrate and
sol vate thereof. Sone enbodi nents of the present
wonvsrtiéon are conpounds of Formula (1) sel ect edTfuseoou/019540
the group consisting of: _
(S)-2,4-Dinmethyl-1-(3-trifluorggethyl-phenyl)-pi perazi
ne; (S)-2,4- D nethyl-
-(4-trifluoromethyl-rhenyl)-pi perazine; (S)-I

tﬁggrgﬁﬂ'l&ﬁﬁstﬁigto? '(f{ P%?g&?‘fo%&yﬁwﬂﬁ%lp&a&me (R)-1-(4-Chloro-phenyl)-2-

razin
\(mbd@tple@mne, ERI 1 CFFluoroheyhytviphenyhiing (R)- H{3@lbnpt4-friopephenyl)-2-

R PBem R T oo Byt piosrging; (R Propiogbpdy-inst
rneperdzB; ([R-)f(l 13 5-]Bq>}éorb-|phefnlyl)ar\mybpﬂp91’azipﬂ;| yl-{2-Bromo-4-isopropyl-phenyl)-2-
A= ] vy l5Pi [ NEyi . . .
P P O R P e 2 Y PP B} Bromo-
n%mﬂ(lﬁ))mbthﬂ@h&&yl)a—Vlnyl-plperazme (R)-3-(2-Vinyl-piperazin-1-yl)-benzonitrile; (R)-1-
he
(ep e B s oS- B ingrgior ant :1-.-dituoro-
(1 Bpnyi)-1- ﬁnﬂhﬁp&f@mﬁm Aphgrmacedti@ilyRichitdvidraRafyakicRad solvate thereof.,
(S)-1I- 0 or o- hen 2, 4-di net hyl pi perazi n
e: ()2 rne e 43%;@1 ‘E ym@%’cﬁn&rwpn p }al@é selected from
Eé grbup cons1st1ng of: (S)-1-(2 Bromo henyl)-2-vinyl-pi erazme (S) 1- (4 Chloro-phenyl)-Z-
2- F] uor,o- quoronEtﬁ enyl) 5 i pe
yllI BIPEIRFRE; ? S)-1- -Fluoro~pheny1) -V1ny1-p1perazme (S) 1 (3 Chloro-4-ﬂuoro-phenyl)—Z-
(vﬁiyi brpérazn‘fé (E)[lo(ﬂfﬁﬂlérbfphéﬁﬂ)—(?%{yh?! iherRAEN Yé))l ?, Hodlh- ?%91)] b-vmyl-

pi.perazin har maceut i cal acce e sal
FRRSFaZI0E: @h&@s oPicktogo Ph?éylb%ﬂnykmpesw d&Bﬁ@m -&-isgpropyl-phenyl)-2-
t V, - -
91 SR OO G SO e BB R o
rﬂai?@u@?mﬁbxlwh@lymemsdmpemn@ (-3 @-‘Chl’ldmtﬂaﬁh?ehyll) -penzonitrile; (S)-1-
|(3 63ifRiokd 26 @vmlgl ﬂﬁ%ﬂn e(@;y:ﬁ’-g I I-E-q?ny -plf)%razme and (S)-1-(2,3-difluoro-
gphmj}ll)r% 13311@1]_:@@%1@22)? a phqrhgqegmmﬂmwetptable salt, hydrate and solvate thereof.

( |2) ngtér}}l}gte regﬂ)ﬁ@%%in (Iﬁ?lrlel I:frée)slgrg_ %Jb%tho@la ﬁecrorarﬁl n%ﬁ of Formula (I) selected from
4he( Qoupsmpﬂlimnﬁo\{bb il gﬁgﬂﬂ:m }ﬂgpﬁ)(: a-ithyl-ﬂlpﬁejiz)neZlE (El;ilor%pgenyl) -2-ethyl-

1ﬂ Ea r Ogeliflu o-phen; € hy iperazine -ga% h -fluoro-phenyl)-2-ethyl-
tmpifdzﬁé}%ﬁ%tﬁ-ph@il)ﬁlﬂﬂm ];5;&311)6 b@niﬁlbtd-lfhehﬁ)-}ethyl-pmerazine; 1-(3,4-
t}ﬁHl%o(%g—iplgernile-‘E-ethyl-piperazine; and 1-(5-Chloro-2-fluoro-phenyl)-2-ethyl-piperazine; or a
pharmaceutically acceptable salt, hydrate and solvate thereof.

Some embodiments of the present invention are compounds of Formula (I) selected from
the group consisting of: (R)-1-(2,3-Difluoro-phenyl)-2-ethyl-piperazine; (R)-1-(3-Fluoro-phenyl)-2-
ethyl-piperazine; (R)-1-(4-Fluoro-phenyl)-2-ethyl-piperazine; (R)-1-(3-Chloro-4-fluoro-phenyl)-2-
cthyl-piperazine; (R)-1~(3-Chloro-phenyl)-2-ethyl-piperazine; (R)-1-(4-Chloro-phenyl)-2-ethyl-
piperazine; (R)-1-(3,4-Difluoro-phenyl)-2-ethyl-piperazine; and (R)-1-(5-Chloro-2-fluoro-phenyl)-
2-ethyl-piperazine; or a pharmaceutically acceptable salt, hydrate and solvate thereof.

Some embodiments of the present invention are compounds of Formula (I) selected from
the group consisting of: (S)-1-(2,3-Difluoro-phenyl)-2-ethyl-piperazine; (S)-1-(3-Fluoro-phenyl)-2-
ethyl-piperazine; (S)-1-(4-Fluoro-phenyl)-2-ethyl-piperazine; (S)-1-(3-Chloro-4-fluoro-phenyl)-2-
ethyl-piperazine; (S)-1-(3-Chloro-phenyl)-2-ethyl-piperazine; (S)-1-(4-Chloro-phenyl)-2-ethyl-
piperazine; (S)-1-(3,4-Difluoro-phenyl)-2-ethyl-piperazine; and (S)-1-(5-Chloro-2-fluoro-phenyl)-2-
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| - (3-Chl oro-phenyl)- 2-Methyl-1-mtolyl-
2- et hyl - pi per azi ne pi perazi ne 4-(2-Methyl -pi perazin-

waQ-20@/0r6900r o- phenyl ) -2- |-yl )-benzam de PCT/US2004/019540

met hyl - pi perazi neStructure Chem cal Name Structure
Chem cal Name 4-(2- Met hyl - pi pergzi n-

| - (3- Met hoxy-phenyl)- |-yl)-phenol MOQ,

2- met hyl - pi perazi ne 2- Met hyl -1 - ( 3-

letlr(% Pﬁ@{aﬁﬁ? %re ?g@?ﬁé&&u‘[ﬁgl ﬁ %Jp'tafb egglg ! PTTE’[Q Xllui solvate thereof.

2- Met hgdmel err;bodlmeycb of tﬁe pre@n‘(myehycbn arppq;mgqoalzds éFormula (I) selected from

ptﬂ%gﬁ)élép ‘pong‘slt[x%%k tqﬁ? Abh%g% grfglﬂl%-pgleny tf%l:th -plperazme 1-(3,4-Difluoro-phenyl)-

erazi
rmmh&yl-mpqmmzl @-ChIOIy{Z)ﬂlbm-nﬂ‘emﬂ)—I -ngthylypiper@zinet 1-(BFluddoidhenyl)-2-

grl_ns%g}]ﬂ%?pﬁ yl n@ Wﬁlgﬁﬁ}oroénﬁen )I—E-/metéyfl)pqﬁra%a ;plé(f3-a%lcﬁg-4-methy1—phenyl)-2-
-mét)lylénpemzhé a-@4- Mﬂhdsrylphéhyl’)m-m@hyl-@pbkahhd? fik@Grmiskbbphenyl)-2-methyl-
G e e DGR P AT RO ok RG>k phenyl-2-mothy-

Ngdthzatel DEB- @Iﬁl&kﬂi-ﬁethﬁ(pﬁa{ygm-xlﬁiﬁnylrp%@faﬁ@e qqﬂt@ﬁdrwglu&@ipﬁenyl)-z-
receptor wt erapeutica ef f ective anmpunt
d%ﬁayl@fpeﬁzea&p@zﬁ%&orag L pheu 2 st prerﬁffﬂé% éx%.Bluyro -5-
CONRQUREtEy1Phedyl)2-REBT Piferakiny, Qn(f41(9ﬂbr@-&ﬂlu§1§>%b§}l)92-@£th§1tiﬂ)erazme 1-
5HT ¢ receptor. Another aspect of the pre

i Aderere érﬂua@rnhsw%z %thﬂé%%a&gleolr(3p@%ﬁ9hw>§ “Tpthyl-piperazine; 1-(2-

t Flﬁ&%ﬂ&ﬁﬁu&ém@lﬁbﬁenﬁﬂz%ﬁm Bpe@BinQ el BICRbrdll %ﬁ&%%hér&l)@%ethyl-
i ndi vi dual conprisin mnlsterlngtothelndlwd

i pipgezing; b2 Elu@ﬁ SoRes vh%m( DS-mathyl-pesieaastl-E- Fluoro-blphenyl -3-yD-2-
g@&ﬁﬁ%ﬁ%}a'zﬁ@;l ll-(ﬁ,5%1&1@&%-'4¥lrﬁet@d§9-¥ﬂény9-r2 rggﬁﬁ-pﬂ)fera%n& qt@@%%—4-methyl—

phenyl)-2-methyl-piperazine; 1-(2-Chloro-5-fluoro-phenyl)-2-methyl-piperazine; 1-(2-Chloro-4-
fluoro-phenyl)-2-methyl-piperazine; 1-(2,4-Dichloro-phenyl)-2-methyl-piperazine; 1-(2,5-Dichloro-
phenyl)-2-methyl-piperazine; 1-(3,5-Bis-trifluoromethyl-phenyl)-2-methyl-piperazine; 1-(4-Fluoro-
2-methyl-phenyl)-2-methyl-piperazine; 1-(2-Chloro-phenyl)-2-methyl-piperazine; 1-(2,3-Dichloro-
phenyl)-2-methyl-piperazine; 1-(2,6-Dichloro-phenyl)-2-methyl-piperazine; 1-(2-Chloro-5-
trifluoromethyl-phenyl)-2-methyl-piperazine; 2-Methyl-1-(4-trifluoromethyl-phenyl)-piperazine; 1-
(2-Fluoro-3-trifluoromethyl-phenyl)-2-methyl-piperazine; 1-(3-Fluoro-S-triﬂubromethyl-phenyl)-z-
methyl-piperazine; and 1-(4-Chloro-3-trifluoromethyl-phenyl)-2-methyl-piperazine; or a
pharmaceutically acceptable salt, hydrate and solvate thereof.

Some embodiments of the present invention are compounds of Formula (I) selected from
the group consisting of: (R)-1-(3-Chloro-4-fluoro-phenyl)-2-methyl-piperazine; (R)-1-(3,4-Difluoro-
phenyl)-2-methyl-piperazine; (R)-1-(3-Chloro-2-fluoro-phenyl)-2-methyl-piperazine; (R)-1-(4-
Fluoro-phenyl)-2-methyl-piperazine; (R)-1-(3,4-Dichloro-phenyl)-2-methyl-piperazine; (R)-1-(3-
Chloro-4-methyl-phenyl)-2-methyl-piperazine; (R)-1-(3,4-Difluoro-phenyl)-2-methyl-piperazine;
(R)-1-(3,5-Dichloro-phenyl)-2-methyl-piperazine; (R)-1-(2,5-Difluoro-phenyl)-2-methyl-piperazine;
(R)-1-(4-Chloro-3-fluoro-phenyl)-2-methyl-piperazine; (R)-1-(3-Chloro-2-methyl-phenyl)-2-methyl-
piperazine; (R)-1~(5-Chloro-2-fluoro-phenyl)-2-methyl-piperazine; (R)-1-(5-Chloro-2-methyl-
phenyl)-2-methyl-piperazine; (R)-1-(2-Fluoro-5-trifluoromethyl-phenyl)-2-methyl-piperazine; (R)-
1-(4-Chloro-2-fluoro-phenyl)-2-methyl-piperazine; (R)-1-(3-Chloro-5-fluoro-phenyl)-2-methyl-
piperazine; (R)-1-(3-Fluoro-phenyl)-2-methyl-piperazine; (R)-1-(2-Fluoro-4-trifluoromethyl-
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the present invention or a pharmaceutical conposition
thereof. L sonme enbodi nents, the 5HT c receptor

wazsoieed di sease is selected fromthe groupPCT/US2004/019540

consi sting of disorders of the central nervous system

damage to the central nervous gystem cardiovascul ar

di sorders; gastrointestinal disorders;diabetes

i nsi pidus and sl eep apnea. sone enbodlnents t he

| gty bRy iR IR R -2 CL R kS

k) b BB BRI SRl ATk -1

Faegse ancthyl-phengl)- é@lemylsmasrezmes Bell- (édﬂ@lio-blpbmyl h@)-@mfpfl-plperazme
$1(85 IDMhoRy- - ePRESS

gﬁglo r( ders. Oa né)l( Iﬂg{ﬂé}@}s@nx )-2- ﬁ{%l& %P%az e} {Issl (b%lﬂioro h %ejtha{ -phenyl)-2-

ohettsd piperezioe 1 -6 QIéOIQﬁSfbrOctep}Enyl}MCEhlyl-pb@kmr&s(R)flé(4(3hloro—4—

e T RO 0 Y A itV persine; R)-1.2.5

d?l@dmd@hmyb@andeﬂ@pnﬂzme rBphd, 5-B}S-tdﬂ1&@6rd£lﬁy&—pﬁdn9§-}2 -methyl-piperazine;

e R ) T -

chllsmznhe,r (8)-1$B3adhlosky Sl yig-2 ntothyi-Pipsradi@ss (K)el-@;6-Dichloro-phenyl)-2-
nd_erectile difficu t

mt
T Re Bk R Do Qe e by pereine; (-2 Mty 1-
m&ydhmmthysﬂhhﬂpﬁbérﬁma(mmg@ddﬂ@3-@{fﬂmﬂﬁﬂéﬁ{yl It)henyl) -2-methyl-

condifio OCi wi th cephalic pain or o
et dRELES R R nree s eba D m iy isgsgine; and (R)-1-(4-Chloro-3-
pefhSeshedtiyl- yheﬂyl$-9-rn€$&fy§plg&laﬁﬁbe bf@ﬁhaﬂha%@tﬁ‘ﬁﬁly 28EHrabIE! ké}g ate and
behaV|oﬁ%% di sorders ehavi oral di sorders associ af e

© the ti denmentia of aging, organic nental

di sor dems emﬁiﬁﬁ}hﬁﬁs & %&%Q@l{t fi"nv'eﬁhoﬁmel I ?&glds of Formula (I) selected from
aggr essi vi ty, gs rel ated menory di sof ders,
1

[Tesezoup capsiing off il & hloyarthilyere;p @twi)g?-laﬁhlylavimmhmb (S) 1-(3,4-Difluoro-
%ﬂéﬂyl)le-rﬁ&hyl [eahali (S 1L OPAE 29 ARMSEn 13"5&%&1 r}leé)e%;zine (S)-1-(4-

eS|ty bul im a, i ma nervosa, anorexl a
ﬁﬂq@lffepf@aﬂ) %I‘Qle@VI‘SIEP@@Fne @I)'é@fﬁﬂ“ﬂlk&b Ph@m&-ﬂmthyl—plperamne (8)-1-(3-
33\ r te, L eal
gﬂﬁg ?%egh?g;})hseg})r'lgg Ergé{lr&l pﬂ g&@ﬂ%éghg t(l§ é ﬂsilllhhor %lpen?ﬁ 5. &eﬂg |-piperazine;
r]d(3b5|‘|]])19h19m- mgthylﬂzhwrazmﬁ;t (3:11 (ZJ%D!/thOED -shgsyl ePAnethyl-piperazine;

Q% lg(élt%ﬂrlcgrﬁﬁgﬁmroﬁ%% e2s-r(1)1F ggl ) Spe( e e(rS?ﬁ -ﬁ%’ §h1§%9§%e€1§tﬁsl-p?lenyl)-2 -methyl-
Qwstarioé; lﬁS)e]Sﬁr@iéd)roai-fBloroetmesle Enﬁthyl -pyesdzine o(S)- (D-IQS (Iflloro 2-methy1—

G e R o €30 0l 1S5S0 s 1

K‘b@blptoe?r ﬂm@;ﬂmnﬁp ememysgasezm@ (Hak@echego- Smowotphalygrzqﬁahyl-
éOQI%IZ%é [ F 0(? g_? SSUFG %pe t ensi on

e e R ERp S, SRR ere iuproshetayl-
ﬂbqng]}demﬂ)yl ﬁnpabﬂﬁeegs) 1-@THldré3 R EIoPhefiD2-meth\GAREzine; (S)-1-(2-

et T S R -

gal1L(arsmﬁﬁoroahﬁﬁtmwﬁényl)izsn@mip@a@hﬁé b (@Smu?oro U hy1-phenyl)-2-
obstructive s apnea and

eoarthrit
&‘ES FRRRTRFNG: <§§ -bitst-Ehlro- %Q%O?Wé]é'zélﬂeﬂb’érﬁl@@fﬂl{l% (DH -@<hloro-4-fluoro-
ﬁlﬁBﬂﬂFfEInﬁdtI@ﬁ plp&ﬁﬁlﬂ}‘;tS) 1RL.A9bigdiSro-phl 1)02%81?5)1-81 era ne (S) 1 (2 5-

cations of preg nanc oor enale r
Pé:g{)ofq'i }(egﬂ)f%' nﬁﬁlﬂrﬁ?ﬁ;@zﬂf@a{ '11 T(g et @ﬂp‘@rp@gthylfmﬁe’btﬁ-mﬂh)ﬂ-plperazine;
I - L t
R g e i e R
Bl@g;éw@ﬂ, @Tlc(aﬁ I@p@@p@b@@l)@g@@hylagnerazme (S) 1-(2,6-Dichloro-phenyl)-2-

methyl-piperazine; (S)-1-(2-Chloro-5-trifluoromethyl-phenyl)-2-methyl-piperazine; (S)-2-Methyl-1-

3

(4-trifluoromethyl-phenyl)-piperazine; (8)-1-(2-Fluoro-3-trifluoromethyl-phenyl)-2-methyl-
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depression, eating disorders, distorted body i mage,
and | ow self esteem. In sone enbodi nents, the 5HT c

woeosmia2 associ at ed di sease i s sel ected from PO®/USL@®UWP19540

consi sting of psychiatric synptons and behaviors in
i ndividuals with eating disordggfs such as, but not
limted to, anorexia nervosa and bulim a nervosa.

I ndividuals with eating disorders often denonstrate

3%}}[9&%& @514 6RBro-4- &ﬁu&é@@@éﬁ:ﬁaﬁ@g{ﬁg@ gloﬂégiezll‘r{]l;%( :jag@gsﬁ 1-(4-Chloro-3- -

resent sy
dbﬁ@@sm@thyl-ppmyf)@anﬂhu}rmmma@n@, gk plgann@m@hoallsgacdep@b@malt, ihy&rate and
g%x%@ mell as sexual disinterest. In addition to

anoreX|a nervosa and bulima nervosa, other eating
di sor dens embodhmdw b theyereseatt invegtiati zs@commom(ds «)ﬁﬁmrhmla\ﬂe) selected from

gtﬁ%]%r B% csoém%l fy%%ﬁﬂethgl-l 6?%&]8?1%1‘@%}’ glg pé}seraZ}EF1 2,4-Dimethyl-1-(4-

i mﬁhotoﬁmhyl-pﬁaragmadlnw 1t @-FhiorNOBi fhosmeds-piteyyl)-2,aldimethyl-piperazine;

b Ot i St 2 G e Yo s nupromety

gﬂleﬁylpuhafmediya@pwlﬁe 1J(n5maﬂﬁc&ommﬁtph&dsyg-z n@hvihgiuaperazine; 1-(4-

d0|n W, t rd to . food an ht is._neither
RO R Ry TP G RERD I ot Moo PR AT imethyl

f;ﬁp‘e%ﬁﬁéfl -8B DEhRELhe I PRI 1S/ 1-5BbRGHS - (’_@(}Bm&-ﬂ}}ﬁnﬂ)’ DU Rimethyl-
conS|st|ng%of anorexia athletjca

SHRTESH hiyy CIBedy PRSP h £ d&v@aﬁ-a@ﬁra@m 4t Ehorgyphenyl)}-24-
i d}fn@tﬁmL@&rngnbgg@tm@br@uh@ﬂdomﬁa&ﬁﬂ SheRy1yDQ- d%em@ é@?smae lafd 1-(2-

chil dren, orthorexia nervosa, night- eatln

rdeqrer gfucsorastiyl-peamuh-24- dé‘ﬁ?thﬂg’lﬁﬂa%’éi?’d)é P pharr@aﬁewéaa Jipgsceptable salt,

SIYAFMEOIE soleRHh BRG] syndrone, Prader-WIIli syndromne,
pi'ca, and cyclic vomting syndrone. Another aspect of

t he pr %’é@rﬁnbpﬁméﬁﬁ pﬁhe m&eﬂfanwgﬂ@rbarmmmwsis of Formula (I) selected from

SHE SRR L0 Y gy A LD PR 02
ePinstyl-1-&- @ﬂu@mmetbyl Poyd- Ix_meraam@di&b@tﬁw _luofO-i-hiélugpestéﬂtphenyl)Q,4-
| &R I%Pg%aal‘%%g;ﬁ(%{g?ft‘{-ﬁgﬁfoﬁ%d‘fr@ﬁgrggﬁg!ﬂ?lg;ﬁlgﬁ;l%)a%‘r#fg:%eﬁh%&perwne; R)-1-(2-

sone
RelgérerSattiflygromiétieylphenybi2,4-dmethyitmigernzink (R)-0+(3, irdis-trifluoromethyl-phenyl)-

RSSO A AR SR i
aDiohidxp- pm&) -1, frdiencthet-piphranitie; Qﬁblt-(e SEMOhlbrol})ﬁenyl)rﬁ Lff dlgﬁih@lr-pmerazme
TR EB Bty A R e BB GOrE IR - dmethyl
ap1pem&¥nenms (mml}mgsmf:?ﬁpnma}]@w -piparihd; r(]1§r)'51t (mwrbl&ﬁnﬂuofromethyl—
SR AR AR GO L VS SR
asipéraiie} Gfal phgrmiaCeutianlgl aboapthbié ehltphydad de [s@’@@éﬂhb@@ﬂ ly

effectjve anount or_ dose of a conpound of_ the present
| nvent Y %}boé}“ﬁﬂéP%%@ﬁ%ePfc‘aYenE%%%QWHOB?@SPEE‘F@BF (D s¢fected from

oﬁﬁ&ﬂg&tﬂﬁr&f 18)-2 Jﬂ@lﬂﬂ.éiﬁjjl\ll(%ﬁiuofo?ne% ﬂﬁ[@ﬁ'ﬁ}-plperazme (S)-2,4-
Pmeaam , the mammal is a human. In furt
-gifluprrecthyiphenyRadresrzie oy )- ks Elupiedetkiflegromefykphenyl)-2,4-
@méhyl%lﬁbﬁﬂfé, @R1-(d-Bnbi ISR oS HBRALIERN)S, 4-dimethyl-piperazine; (S)-1-(2-

Chloro-5-trifluoromethyl-phenyl)-2,4-dimethyl-piperazine; (S)-1-(3,5-Bis-trifluoromethyl-phenyl)-

2,4-dimethyl-piperazine; (S)-1-(4-Fluoro-2-methyl-phenyl)-2,4-dimethyl-piperazine; (S)-1-(2,3-
Dichloro-phenyl)-2,4-dimethyl-piperazine; (S)-1-(3,5-Dichloro-phenyl)-2,4-dimethyl-piperazine;
(S)-1-(3-Chloro-phenyl)-2,4-dimethyl-piperazine; (S)-1-(5-Chloro-2-fluoro-phenyl)-2,4-dimethyl-
piperazine; (S)-1-(2-Fluoro-phenyl)-2,4-dimethyl-piperazine; (S)-1-(2-Fluoro-4-trifluoromethyl-
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enbodi nents, the disorder of the central nervous
systemis obesity. In further enbodi nents, the

wdizerodean2 of the central nervous systemis Al zReTms2004/019540

di sease. In further enbodi ments, the sexual
dysfunction is Male erectile dysfunction. In sone
enbodi nents, the danage to the central nervous system
is by trauma, stroke, neurodegenerative di seases,

TOXT Cof ¥R T Seages Cﬂ@nncﬂfl\%ﬁfei Ve CNS @ REFCS- |1 Chemical Name

further enmbodiment S, the ~uditag to—the cemtralnervous

syst em kS MynRNE ﬁf&‘i\‘& kth %385?5"3”' ngi ti O3 Methoxy-phenyl)-

enbodi nent s, It he

di sor der P;) “methvi-
t hr oprRsk8~Tn <>one |nents Mthe B8 nt estina piperazine
di so @ I's dystunction of gastjroi nt nal ol i ty.
Aol hey” aspect of the present ijnventi pertains to

£ nradiiel-na o nhﬁrwn ||+|

nmrt hade on acl t 1
TTCUTTUUS U1 PI ouyuvot IIU A Ut \,ul bVIIPUQI I.I UII

conpri sk pioxin I ea t one conpo
pr esent lg1 i on E]%Vl' one phar miceu 31(11 ethoxy-phenyl)-
A esen -methyl-piperazine

H’fl??@ry aspect 0
i n§’ ?rgl)(?&??f?&?ﬁds, as @ ri bed herein,
hod of treatnment med” ™N¥ hunman or

ani.mal hnrly h%ihprnn\/ Anot her aspect of _the present

i nvention pertains to conpounds, as descri bed herein,

f or usei\f(g t hod-M¢thriapeil-axi s or atNTent | of 24-Dimethyl-1-
di sorder s t h¢ cenPPgRziBfer vous syste mage trpempfrpiperazine
ce;t‘:n“er vous |system cardi ovas di sordefs;
gastrgbnt esti nal disorders; diagbet& nsi pi dus|or

sl eep apnea of f{he hunman or anilmal body by therapy.

Anot her aspect of the present ijnvention pertains to

use of, ~&ﬁﬁpmﬁﬁdss A-@Bordeg¢eihbler |her ei a nThe | 4-Chloro-5- (4-ethyl-2-

manuf §ct hre) of a eRthycgp@din-f-or| use he) t r eat gRMYl-piperazin-1-
ylraxi s of ¢isedmerg2-of [t he ral neryous yl)-2-nitro-

s%s damage to thediggiatr al nerv syst em phenylamine
¢ di dvascul ar di sorders; gast rloht ekti nal di sorders;

di abel™s i nsi pi dus or sl eep apnea. A8t her aspect of

the present |1 nvention pertalns [0 the use o a

conpound 't"he pE eggeﬂg,lgllﬁ tl on with St 5-(4-Ethyl-2-methy]l-
act i thSy t he seLpL e nyBhl rece to r the iperazin-1-y1)-4-
tre nd/ or propgy B§X| S Of rel ated peinyi-2-nitro-
di s The ¢ ORI g{lthe ventlon 1

b us d aI one of in gof ini”%tl on th anot her agent iaoryarnlne

agent 8%2( such as|but Phof Timited to A®RE i nhi bi{ ors)

that—are typrcat ty prescribedfor—ABD—Conbrnatton
Therapy - Prophylaxis and Treatnment: In the context of
t Methpdemwrifsei nventi on, a conpound of Formula (1) or

ﬁggh r?euatslla ¢ tlée n&er‘f‘clntwle% non:pg 8ﬁ' P%S 2 S{l“(%iﬂatmg dSl—{Tgc receptor

aampﬁimg c&xritactmg said receptor with a therapeutically effective amount or dose of a compound
as described herein. Preferably, compounds of the present invention are agonists of the 5HT,¢
receptor.

Another aspect of the present invention pertains to methods of prophylaxis or treatment of a
5HT,c receptor associated disease in an individual comprising administering to the individual in
need of such prophylaxis or treatment a therapeutically effective amount or dose of a compound of
the present invention or a pharmaceutical composition thereof. In some embodiments, the SHT,c

receptor associated disease is selected from the group consisting of disorders of the central nervous

system; damage to the central nervous system; cardiovascular disorders; gastrointestinal disorders;
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di seases, conditions and/or disorders as descri bed
herein. Exanples of nodulating the activity of 5HT c

woeosmia2 associ at ed di seases i ncl ude the propRgrase®4/019540

or treatnent of obesity and/or overwei ght by
decreasing food intake, inducipg satiation (i.e., the
feeling of fullness), controlling weight gain,
decreasi ng body wei ght and/or affecting netabolism
Sdl‘&ﬁ)@tei RAgbidh I t

ht . ué%%ggﬁ%%ungglggg pEg?%g%@%;?§§@9§3%3%§%$mn§ Preferably,
GQ%mFW@ﬂéﬁﬂm@mbe used in the context of dlsorders

and/ or; i | a
o) 1 378886, 1 Ol B BRMIALERY: R o
FEEQUP Wé‘fr‘sr?@n@f d@mpmmi@mhdbpmsaiqm bipolaodisooders, lrexiqpy, @sedty disorders,
[ p a
(PSR BRER0, RS I RARHN MRS iy i,
edﬂﬁwp@tfh@ha‘écbﬂ'ﬁlaordescﬁmubc CCHJﬁ‘ShhSo&ieEdbdid@lﬁi&&ﬁﬁoﬁﬂi@/ di)sforder sleep
ed _herein he co ounds of th
:%ll';]séglﬁxg I%{) % s‘iie%ﬁ% nea a:811.1‘[1srrr]1i sseizgli,e éiasog{grst TS, 56 gxlélet myfism, chlldhood anxiety

pihsaxdmmemai d}aﬁlnetgmnm m@]les ez, pfmmmré thﬁﬁﬁﬂbﬁ andteR8ile @Rfculty or
used h ot her p har maceuti ca

A ithel; B85 s RRR A P iy shrorbhen bR s oter
(cbndltiuas Ehs&%ﬂe&ﬂmﬂﬁlh‘é pan &7 dlihes pAiflGhiSedd@BRFh AT RGE Rbflepsy,

Th t f t t
T B R o e bt dsonders
QefatbE Wilgdaiiil) dahetih Blagif, @Panidvdinti d4alerd; r}néﬂ%@ is@bers in

#ﬁ@»%*aXIS .and/ or tr atment_a therapeutical l y
SFBRYS GBI IN Re°TFIaled BMp Siardst. mereorpfoss elirpic fatigue syndrome,

idrigend hledhol ddaictien ARl Qb0 dblide; wii @&E’%&ﬂ{/ b‘aﬁnﬁ%{I fulbimia

one or nore additional pharnaceutlcaPHagen
JELRP; WEIGXIA BFIEPSH, Dirggieptilg) disopsien P%@WﬁlémSIOBQEm@SWhmdrome

S belatd 7R6h1 hithsC@RPHRR IO
?ﬁgpregent |gvént|on i ncl umzﬁgﬂﬁ%@ﬁ gﬁg a@%ﬁ?%mggnwuxdmmge
85ths Rl e wstem (-8 detpme) S@ﬁk%@r@smtlwerﬁaghsytﬁnoﬂeor infective
ulsaash Hﬁ@ﬁqﬁés’i‘s (300
as oni s ?rég ChoresrEets iﬁi’%@s‘%’%@&ﬁﬁgﬁnﬁ 'S %Iflgasmmtesnnal motility),
diBbiesamsimidusrrand sme Estidbelohr | ne reupt ake i nhibitors (for
exanp [ ) agens
ir enirore oAb b, s BB RS TR o R e Pogp the row
esnsiiineet high bteoéd pl[egﬂlrenhﬂ)prtmbm Ihﬂ;gh}lﬂ(@dsh(blﬁtdr(ﬂl dysighidemia, type II (non-
gﬁ%liggigﬁ?ng‘?lg bg{es gﬂ%ﬁ %%Sta%%ggﬂl%glﬁ?ggtbgrancer Eypelensufmemla coronary
hﬂﬂrt(dpﬁe@e,ramghnnpdctoylb )coﬁgeétme hbdriohihpé) etyle) galllsthrbs Ah6leseidtaE gnd

) r azol.e- 3- car boxam de Ianin
R L T e e
pﬂngetréaunl) as dné@netm’al dnaktopragste, ah@ﬁﬂ%ﬂ)t&)ﬁ@&@ﬁ&{s o@ﬁl‘égﬂaﬁ&ys poor female

ase i nhi bitors

i) S tﬁ%&@’aﬁnﬁmﬁua “eg“&&“iﬁﬁsstnéwllt%%%ﬁu@eewlaha@ehle@der control
;@mbﬂeﬂns aﬁchaas btz RSdtin&@e)Mrsd gkid ﬂéﬁﬁblﬁﬁ’i@ﬁg b&lghological disorders (such as

t I Ll
Bt DB PO ED AMSE by el emebr

gl u C OBGbink E:@bdHiM@EL it GHTRAGERp1SE SMsfRlated rdis@é%@ﬁ's@l@&ed from the group
or exin rece tor antagonists, urocortin bindi ng protein

SHEiSgeNT BYiatge %&’&BW and Rebapiels i} mdividpde wish eating diseriless sich as, but

ﬁAd)’E Ihigﬂéd/t(o?ﬁl)ufekﬁhfzﬁ&la'aﬁd bRk PhSvdsS UaivRARals with eating disorders often
OKI ne avai | ab
demonstrate social isolation. For example, anorexic individuals often present symptoms of being

depressed, anxious, obsession, perfectionistic traits, and rigid cognitive styles as well as sexual

disinterest. In addition to anorexia nervosa and bulimia nervosa, other eating disorders include,
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from Regeneron Pharmaceuticals, Inc., Tarrytown, NY and
Procter & Ganbl e Conpany, Ci ncinnati, OH), hunman

wagostoiegoel at ed protei ns (AGRP), ghrelin recepPOr/US2004/019540

ant agoni sts, histam ne 3 receptor antagonists or

reverse agonists, neuronedin Ugeceptor agonists,

nor adrenergi ¢ anorectic agents (for exanpl e,

phent erm ne, mazindol and the |ike) and appetite

RRIBERANoRIe (cBhp @A RNife) 2RY i

ant I - obesit ty ea(cen? [ ncl?gl}gg qu\ﬁjso(g} e%at%sggié%rd?rs 7Y ﬁthemse

i swecified -4p olfigisl fagnesiin Anondlwimal dﬂ@glos@aivjthl ED &TQSEHO&%S atypical eating

| digRtorficitdiy s  diqal

Slél erl nc td'ﬁgg st foﬂ{% vﬂ%&ﬁ%ﬁ@ﬁ%ﬁ%ﬁhaﬁ&?@%?ﬁa& SIIL G cr%ena fora

alfr@tﬂcubb@@gnpgls dgesseweavlat the lirslptide! i dang whieregard tpfood and weight is

CRAR: $ibil istat, sibutrarnine, bronocriptine,
Eeér%@gﬂ epH% and pseudoephedrine. In a further

enbodilmeers emi:@dm@uts,dhe ﬁﬁTzI: eeporeseniated tyeusd is edlectdddrom the group

C [, h admnstee In can

C%H%tlﬁgé{;%msesém%@ &t a |65Fr§1‘°"(5‘?)eE d(g'l Qtl‘ ! ‘g‘éoraer 1gorexia),

unideioptioggdret hab lrhﬂnmesubln& abnceidinRBlldrer) oﬁﬁwxwmﬁa night-eating

th o nd prese nvention with other
SR CRT BB s e R R orde? HBRn Agisgi grmand symdrome,
smmr-mmmdr@m picglafd edliageitiss Jysdb@é. | imted to those

i sted | ud I

o rISPTGH R B ApoSHR L BURT R tdsdiods gdecressing food ntake of an
[hdvithet eatiprisial a&ﬁlﬂi@ﬁﬁhé fo @t idieikibtl a iRFapbliRally’@@LHVE Motk or dose of 2
over wei gE{hFand obese i ndividuals. G her suitable

SREPOHIERNTP RPenbiguian oraphagureytion cereposition thetsels In §ome embodiments,

apeindisidud] ed m&RRal DBreRsAY, h8 neaRl R3hLLAM. %tﬁn“chtzpé?nbodlments the
j@ggﬁﬁnds gf the present invention include agents

asiapogyyiass indst ofeaheut dB.5 doFhoBiASt dmfurtiersehediments;dire human has a

@R indeX 6t b Y akSavbirals . ﬂﬁrtﬁéf%&b%ﬂn%g I-f%rhufﬁgﬁeﬁa% a.body mass
increase their risk of norbidity and nortality arl gy

fiRdsrPERREGHte dhopt 4 Jefstier, cmboginiceis {hedvpman bas d tiody tned index of about
3840 RROBSt i ve heart failure, type diabetes,

at heroscl erosi s, dyslipidem a, hyperinsulinem a,

hyper tAengieraspect ofdhd iresentanvestiaumeraintty pefhgls emiuamg Satlety inan

élﬁigl'l%\%p ol '51(1)1%I Qé?ﬁﬁlgtgﬁﬁsgha g%&é‘ glgﬂl?dﬁéloﬁﬁera utlcai%%%‘%f Ve, aﬁrg)gnt or dose of
@sempgung néthe present invenhien eregbentriacaltica mm&mmﬁoﬂ M §one

REbBARANTu A ERalDE A ShARaE o Shor B2 SRS SRt 1 Hiner

not
mgbdlmerns, tredyumbx bpsabbdiessss ﬂgb;umsmd aseé td :{bbmbISt Q{ ﬁuther embodiments,

%%&%ﬁm? RILE 536 mr gl ésfs ?r{d%é f(’j 033% :I](}/ :iaﬁoﬁtgﬁ ;ﬁqﬂ%’géﬁj &abo ttgﬁ human has

laé)ddwhas endendliaboutt 60 ), abthiISEBi fartedr kvatihdées, the UGSad £206 body mass
tes,_that include: fenofi brate

[
kl)nedga %Plg g? 8Wf4i5br ozil, clofibrate and the Ii ke_;
bil e MDﬁCI%pHdﬁﬁ‘&Heqmﬁ_tsSnt\Mifleﬁi{bnip&@dmbd@met‘hbdyo@'%n\ﬁ%ﬂﬂ? REight gain of an
col e(f and the like; and niacin), antiplatel
e %’WFS“&%‘#‘FH’P%G“%&W‘?W diyidyals g whighhersppka e
Itlﬁﬁh@aitﬁﬂlywﬂ’é@ﬁ@ Bih&iin® ol dddY oflatempsifg oﬂh@@ﬂe%&'ﬁ@énﬁm or a pharmaceutical
tlc |d|neB€nd the |ike), angiotensin-converting

o fRiee (bFune cabgiiBrindhaindiridead sragrenemal aBsferabtys the mammal
@d’hd‘luﬁﬁh PRSIt BnbddinRGCAE HanShal PoHYena8SiREK lof Wout 15 10 about 45.

resent
further embodiments, the human has a body mass index of about 25 to about 45. In further

embodiments, the human has a body mass index of about 30 to about 45. In further embodiments,

the human has a body mass index of about 35 to about 45.
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i nvention, a conmpound of the present can be used in
conbi nation wth a pharmaceutical agent or agents

woebwrgéany to one or nore of the classes of dr Bgs/USRd0@d19540

herein. It will be understood that the scope of
conbi nati on-therapy of the conpgunds of the present
i nvention with other pharmaceutical agents is not
limted to those listed herein, supra or infra, but
inclu dzﬁﬁt}ief‘a &Jt Q%p%r%seﬁﬂ}{veﬁﬁm%% B oigd?yducm% a pharmaceutical
pharnaceutl agent or pharmaceuti cal conpos
m@b@ﬁﬂmépmpmﬁengt ad@ammqh teadi ioneeesweundod tiprdse srvertion and at least one
kiSa1 ked to overwei ght and obese
qm%8£| lafgqa%g%ﬁgc %dlnents of the present invention
| ncl udenothet fpels obthe presphiyteatiomspegring fosatpemtls, of decribed herein, for use
er or escri bed her
31(1) ?rgn%ﬁlgd oigﬂrgpg-%pax].s 0 e?a%%l?]eng {)f; dlsgﬂdell%n f e g traf)nervous sgstgm ﬁlamage to the
saathal perogils yystex; sardmvatsd:%tdwmdbrs ,aga*sthﬁa{téspﬁa] discrdérk;\dizbbdei@tipidus or
t he present invention

amoun
isﬂe%%%? %faﬁglilﬁna%of ?imlg? %Bgy h%ﬁpé’ phar neceut i cal agent
sel ectsnbter opod bﬁh@presaaﬁt 1ﬁ0:|ﬂﬁd)rﬁliertﬁhgs fuse Stbinpsinlis) ae@Scribed herein,

i tini.des . a ucosj dase in
Torbs i TEs PR BOg drafs R AR B BRI o orders o the
REAR] gorvag @ﬂteﬁ{, GamdgB Sothé Sentrh] MSHbisbyReta| QUL Ssculli\amokRA;
reduct ase i nhi bitors, holesteﬁol-lomering drugs (for

ERSAHestnal F’S?rél‘fféélﬁbﬁtgﬁ ins1pydys g sleek AT i br at e,

bezaf i kaheomt@eiifehie) B dibordedd FihdVemtRn@ichs bi3enl drk &lected the group
bile acid sequestrants which_include:; chol estyram ne,

coniding ploferteripny #pisdl fepresgiemy bwla&ﬁhmrder% ARGSY dibesfiest, obsessive-

29RPhISive 8ifrd@ 856 BhobBS BY Fahid @ sﬁ:@}? H'l@(%ﬂé?@ sgduﬁ’lhﬂmgﬁ psychoses,

recept or antagoni sts that include: clopid ogr el

tFRirpBieaR reistn apdether cReditiong AYPrte it Coplpbiy @fip Prigjher pain, raised

Qﬁ‘@a)éﬁﬁmi Hbdshi te@fl@psy %@Igd)rﬁflﬁr&%bﬁlers I SCRAhQqisedit 390 %E'lacfédsbehaworal

and adi ponecti n. mbodi ment's, net hods t he

shisexderst Dehpijerplk dl@fdersmeaoaaféd wihrpouants opganic eni} dispeders, mental disorders

[ n,

o o B 1o DRI Bl B0ng B lchic T pyndrome, drug and

e uddigionf obesi, pisda nlnor@mmosmdavrminenmal tension. In further

%%BUI ;1%9 Cﬂor&ggﬂfléc ngrqgls@#rﬁ?]én? {s%gesgtg gl%tf T embodlments the
urtab ar maceut 1 ca S € use§

c;hﬂo]fdgmﬁthmnwl hérvessptmid $lzhélmeh disqprede ﬁn‘thelrmé)nmmams the sexual

[ d S nhlbltors a- d ucosi dase

4%%]%%§or$%%eﬂg§&s ?%e ‘cl ass of drugs which

conpetl eomedn}bodmtemb,l the d‘blrrgg@t)lthﬁe:eﬁtfai ymS Sys0dm i@ By trauma, stroke,

gl_gﬁggééglie?%wgg%%age%%’gpg _C?Jﬁigi %s?%%?ﬁf 1é/e ?g@ gfsgar%tsﬁc é.n %uﬂher embodiments,
ithdhdalriape mmhekxynm gdruan Systasie by ﬁhbﬂ]ﬂgﬁtﬁs{cﬁ nremhglad < b

di m ni.sh or erw s uce 0 .uco evel s by

del ayilh§RHE0g E’ﬁ’éﬁtts’lt encaffg ?%Pg‘ﬁ‘% E@F@OSIS‘SOHE

r epr eSeBdnd dnwRdieearphegsedintastigl ld(is@ﬁlbld@&ﬁfdnﬁthﬁnbifk&&&ntestmal

i ncl ude acarbose, N
CW’@ di hydr oxy-2-propyl)valiol am ne (generic nane;

VARHePRHL of the SbdehiGhvenBditheaifld 4 aRHodasrddibihph %aceuncal
known in the art. Suitable pharnaceutical agents that

CARDEEION SIPHSNLAGHNREA 58 0N ORMPeBIS the @esef myprsion and at least one

pharmaceutically acceptable carrier.

-

Another aspect of the present invention pertains to compounds, as described herein, for use
in a method of treatment of the human or animal body by therapy.

Another aspect of the present invention pertains to compounds, as described herein, for use
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present invention include sulfonylureas. The
sul fonylureas (SU) are drugs which pronbte secretion

wofodisngedozn from pancreatic b cells by transm PCTMG2004/019540

signals of insulin secretion via SU receptors in the

cell menbranes. Exanpl es of thegysul fonylureas include

gl yburide , glipizide, glinepiride and ot her ‘

sul fonyl ureas known in the art. Suitable

PREARGR Yt hibalyIAGRRtSah iR bt G@RdRC IR &tk L WAGE. 84,

Wi th conpo%ngglof the present inventionz?%c ﬁ%gﬁth% age to the

nesgiral nerHpussystent iserdiesestiler difiorfless; gasteoityestingidisonieispdiabetes insipidus or

Adch el Yo FuftRS B ass of insulin

segkéeggogu%s. ?ﬁégghﬁg%hfgf%%rgﬁt post pr andi al

hy per ghnatherpspeci nfiths hovwntiompéemprrieine fofuse atopmpounds, as described herein,
| > ' s.of nmeglitinid

R BAEER of L M I T, R TRl 8sorers o he

neegtral nermowdegstdan dwmagero thh eenfirlnervBus dystbhpcaphi@nscakeditdrdssd;

agent s t.hat,. can be used .in conjunction wth conmpounds

e i G B b R e TRE™D1 guani des, The

bi guanhmheier nppat estae presentineemitioropertaing gsthd iaof $EdniPaludi of the present

anaer.obi | ycol ysj s, .increas he sensitivity to .
R oG st 3h e SFOBRS ST Tesehi bt 1 Pt andlor prophylaxis
adT90y pidi AP relatedndidobd@rsi Mhe sdnipdends SEHP hRSESt BferftieR adni e used alone or in
gl uconeogenesi s, and inhibit fatty acid oxidatian.

RO P GA5PH Q5 25°HE (Helrs BH THedo AfpErgi{ors) that are
bigpiedllgriprescridedifopiaguani des known in the art. Suitable
phar maceuti cal agents that can be used in conjunction
wi th conmpounds of the present invention include the
a€ gthbiei S niBife@apy L HrBp Ry xs andNGeftn@heiCOSi dase inhibitors
conpetitively inhibit digestive enzynes such as .
a- amy |84t copigrtiof e pregengayertiph asampaing phE@mulay(B or phprmasentical

RAAHHERR tRISE O4n RNl ided MR IafiE: thd gb%vﬁﬁ&@ﬁesé}gllfreceptor associated
i nhibition by a-glucosidase inhibitors retard,

ciisepsep Spnditiond sl disgrders etidpseibed rsein gExaoins of wodilaging fhe activity of
det Ry ieBSidr fago&latg@asea&g iffuas k@ %&P}'f_{l&’s G Y9 oESHIR) £5/or
of a-gl [ clud ose,

- gl ucosi dase |nh itors 1 e acar
Neverwehtipshdedieesing-foedinieksy inflveing setiztion e, (lapefoading of futimes), controlling
v j 1.Qhi . - ' i i nhi.bi.t.ors. .

AR e g T A LIRS DL B
cegight endie ehintainopnghtnSich oompuutds apd plromagsticat contpesitions can therefore
i nvent,i inclu t.he peroxi so . .
LSRR B L5 OB S R o o s
agdior dis@der Tind apthosisgd rreipr Blnifeenat,@omp@mtis andtceposition of the

T L e R M T T
t dyefuadtion end @l SHTR rédeptot 4ssoataed idptdsestn@fbr disorders describ%ed herein.

i nsul in; responsi ve nes involved in the control of

gl ucos ei'tggff’@moﬂ‘?ﬂs %? 1hs e pRsiop c‘ﬁﬁﬁ adpimistered as die SO{E@@H’F s

| phaitni€eutibA 9 genfifi 8 OmbRsihbrapydil tReytcB@albEUlséd in@BmBihatfoR twlith other
acid netaholism Ex of PPAR-g qg;hists i ncl ude

) anmpl es
rROETIETUigE) Bgats %-xfgmbn?%%ﬁ%%ra&yb@a@ue ireatpgnt of the
NBdeR B/ bdndieRlisotddARORIHA hetdie. SEhERER., aRsindP R YRR 88 BlesdnBinvention

known in_the art. ) )
includes methods of prophylaxis and/or treatment comprising administering to an individual in need

of prophylaxis and/or treatment a therapeutically effective amount of a compound of the present
invention, for example Formul (I), in combination with one or more additional pharmaceutical
agent as described herein.

Suitable pharmaceutical agents that can be used in combination with the compounds of the
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Sui t abl e pharmaceutical agents that can be used in
conjunction wth conpounds of the present invention

wonaelsudesor he HMG CoA reduct ase i nhi bitors. ThePERBSLHA019540

reductase inhibitors are agents also referred to as
Statin conpounds that belong tqga class of drugs that

| ower bl ood chol esterol |evels by inhibiting

hydr oxynet hyl gl utal yl CoA (HMG CoA) reductase. HMG CoA
reeldRitiReetidnSnd R ah@bbeslty éEeﬁtE §@n %%%H%p&d’t]mﬁ: R & 81 B 8L rosomal

bi osynt hesis. The statins | ower
ctaﬁlé%ﬁﬁlti? gsfshrotsy @R R@TR inhitgtots e CRet dgonisty, cbledePliokinin-A (CCK-A)
r RS, QErStof
LR o S o pRAR e Lo AL btk it
cﬁwp@mmeﬁlcmgem P aglsmorg®tredeptor, agpm&tv dspatindagatiets (foSexample,

X | ovast at j torvastat.in,
S[? %g%ﬁ?eb tn:lela?:ie vaﬁi}uﬁathn%horpi%elf\?%@ 05?11 85, SPupp0iaeid  jregeptor
mg@1sts[@pexm1ﬁ¢ |SR1417a61dV' ﬁﬁ;ﬁnez@.q ﬂ)eﬂ(nc&mqgﬂeﬁw b{20dishiorophenyl)-

h t ar nace cal agents that
can §%ﬁ%° %éﬁﬁ”ﬁﬂ@?a &P?ﬂx% u%tﬂggn%%ag%gmmmqummahe
FQ]%BEW‘TI) |19Wﬁmm1®g‘ile$ Meplitl fbee;ﬁdi@g(ﬂﬁ% B4R Al goRIRY, Qitjaﬁde Mhibitors (such
The angi ot ensi n conver

enz%%dg%% {1 ’oer’s fﬁi%ﬁ"gﬁﬁf’f?%‘c peratSdughas %#OWﬂgggmﬁa?Neumpepﬂde-Y

pafagmrﬁdtd thytoaieticlcads] dglytho sl BRI S o aﬁﬁb%ue Fereof, glucocorticoid
Iomer|%gwblood pressure by inhibiting angiotensin

Ry ats 81‘naz1>;ﬁ%1§sts Eggéwﬂpcggtobafntqg%stg Ng}cglftlg hiding protein antagonists,
GRS 1k GepBREY ?@eﬁt&@ggﬂﬁt@ Eﬁlaﬂly%%tfb%plﬁ?ﬁttgﬁr Mch as AxolkmeTM available

enal april, alacepril, delapri rampr i'sl nopri
iFiAgsPReron Maresesicsls, Inco demyiapn.iNY ar@ Hrazca;& Ghmpble Company,

enAdiaRf | Ot hurﬁéﬁ%@&ﬁﬂ'éiajred d prdh Yl%l(pxeﬁi) lllec%go? ?nta%)hgts histamine 3

qU|napr|I spirapril, april,
arrgpiet HSPHSIE QI TONSTSE ﬁz@lséﬁnlzﬂ)wmedmﬂﬁ bpdpmrsgdmmumradmeﬂei’g& anorectic

% IICIIC 11l illb | an be u
|%&%B§?E%c#|%ﬁ Wt h gon%ggﬁ S ogﬂkﬁén%ﬁggé F“?ﬁ@%ﬁ?ﬂ@ﬁ“mmﬂe
ibHpIORIE®- t he angi otensin || receptor antagonists.

Angl Ol s hﬁh ol{eggﬁﬁg 1% n%ﬂ.lb{ng rc]al a?é ﬁsegirogﬁkbﬁa? argwall known, or will be

an gl otensi n
d@dﬁm@lparamten hgl efthé 1mﬂa1a;ldlse1b£m to @i ohydiiktyB RSl i®the art.

Exampl ngi ot.ensi n ept or ant.ago i ncl ude
ooy TS en B I i b ERER-O0 aB AR RS e pfocp donsisting of
arlgiap Bibumamnel brorrxeam:mha feplaadiine) piig tafd ﬂ@ﬁﬂbgpﬁeﬂnﬂeh @n Afukther

or nore_of th i seases cited

Ll eat ment.s

Pl R R S a B or et St Hgemeame i red i
iconjtrotorawith dxetofss ghdig atsenstbitadi&tl asses of drugs referred
to, but pot Ijmt to, the follow n nyl in agonists
(for Z@é‘ﬁﬁ’gi’ %ndeﬁPoaﬁfqﬁaH%q? gaye of; Cﬁ@hipﬁltwngl@é%p%@ gerarpupdscf the present
évaitoh thh@l;h@r dntlét@&ﬂﬂyﬁgﬁﬁs SWRDEY ddedts, abﬂéﬁ’félshﬁﬂ%sgaﬁﬁpéﬂa related agents is

21 Qiy peptidase inhibitors (for exanple
ﬁ?}ﬁmﬁiﬁé Ofb Istgtahove St ipthules wmaingiple a@em inetions Wi awy harmaceutical
ngot &lphﬁ'hﬁceﬂ,lfléhﬂ c&ﬁﬁﬁﬁﬁﬁ&r@useﬁ?ﬁ? fh@h@ﬁmerﬁ %ﬁ" andadil)gse individuals.

1 ke conpounds) chol esterol absor tlon |n
(for %wté e gl?gpqwﬁqﬁgél agents, in add1t10n to anti- obesrcy agents that can be used in

combination with the compounds of the present invention include agents useful in the treatment of

S
—

concomitant diseases. For example, individuals that are over weight or obese increase their risk of
morbidity and mortality arising from concomitant diseases, such as, but not limited to, congestive
heart failure, type II diabetes, atherosclerosis, dyslipidemia, hyperinsulinemia, hypertension, insulin
resistance, hyperglycemia, retinopathy, nephropathy and neuropathy. Treatment for one or more of

the diseases cited herein include the use of one or more pharmaceutical agents known in the art
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pamaquesi de and |i ke conpounds), chol esterol ester
transfer protein inhibitors (for exanple, CP- 529414,

WO DTsHA&®02 CETi -1, and |i ke conmpounds), m cr oSOREI/US2004/019540

triglyceride transfer protein inhibitors (for exanple,

i mplitapide, and |ike conpoundsy, chol estero

nmodul ators (for exanple, NO 1886, and |i ke conpounds),

biIe aci d nodul ators (for exanple, GI103-279 and like
RIBRAGMPE Bh5the ANERBY BSHRFSYMNAR Gotl IMieR td, BleFollovita Ltﬁﬁﬁylureas

synt esis inhibitors belong’to a class of drugs t

| oegditinidésobiguapivios, ecsgl@qosﬂasr: emhéshtsrsmquxmhmbpmhfvrgat@ymumgi 1sceptor-y

(Lﬁf %éj‘%%?) ago?%gx Viste 11"( gssﬁ)lgn atnflhlgguef gﬁ\g&gleo#:%%ucpase mﬁlbltors cholesterol-

-1ewerprgolmgxyf)m@daimpbeyﬂibrmw3@ trichuge ]fenoﬁbrate bezaﬁbrate gemfibrozil, clofibrate

enzenebut anesu foni c.ac
B A e RS U a® Sl Bente. Pilkact el ke and
kiiguiv), dnfiplbieRt aedts (f&&lﬁt’&ﬁﬁlb tablﬂfmS arfalf adéﬂb@n?ﬂ@ﬁ@ﬁlﬁate receptor antagonists that
Inventlon Ac Fg %F ﬁrther aspect, the
i el Flgpidogr alc&@ aﬁ%t G reneicas f?IEfarifm% gr }&Hfé:
CRRfchsih NeRMBr HlaghECardOIROIES Blhcdoffahidltdodd abpedf of dMbpresent
fornul ae di scl ose§ herei n, and_one or

nor e
pREHeR @ Gereosnd of tg%@éﬁ?f“&f’ﬂp Be pssgd iy copdinatenthapharmagetiea agent or
OfgetD Bl B3 e8 bnel dAUBRLIF@IR cdlaBfeh MElRuA BRI agh of pr OdUC| ng

a pharmaceuti cal conposition conprising adm Xxi ng

| east bnél keampwseiprs the dsrsarnsgf f@lbgﬁyorbﬂle&anﬁéofébwmﬁ@lds of the present

e R M SthRGHASRHCD S{eﬁt% 1 RO RedRb %E@%ﬁ%ﬁ%&ﬁ' Mém or infra, but

acceptable carrier. Fornulations nmay be prepared

aingludesin prisiciplermay pryebination Wil imyphiynaeqyriead pgﬁnyormha@m@eutlm composition

al%tefu}’ﬁ)r e %ﬁﬁ&g (iﬁéas%g &Jﬂd tlblqsl'ﬂr Q§0195rs Eﬂapﬁé Mnlgh Yd &i/%gxzm ht and obese

soli1d carriers, oth, in the required proport

aindividhdn, if necessary, forn1ng the resulting n1xture

into S

bi ndi ﬂSg Q% eéﬂ%)tggiméﬁtg Pfthe @Q&é@gﬁ ?&gllkclﬁ&%%bzg}!lo%g Egprce)ﬁltk}ﬁgls BPtreatment of

t adibeatd dlsrgddr wbeadndigint &, dea:mbecthemlmtcengmalng admralyteh@ toge thdividual in
nee& atgsu peera Iyga%(}is (())ns ualfrgesnt %ﬁl;ﬁapetg mllaI S%ctc] Ia Svit)ugf;f]1 ncfé)se %f a compound of the

t ﬂireseﬁmn\rmﬁxfn i8 odritinaios witk plibsi @r pharageseticabagent selle&tgd from the group

suspens rups., Alternative the Q
RSP o Stor e e RideE bl hTiodst oot bR preispme
brokifeaRRSiclitataeskeptol- h(l VAPBAR 9Y agBRi0E NRNliS tﬂﬁshﬁibirﬁmghéa WIHG-CoA

vehicle before use. Additional additives such as
siedpsenumhigites cholemerligiaigs dentier xpraple. dtras that el fasfibrate,

(b srtvdd, Rem@h Al éof%rbté )md tﬁé f?l?ee&!/eaalcid\é@ﬁrestﬁﬁg whicB \iildegs
and col orants ma ded to'the liquid preparations.

Pﬁw@ﬁfw@nﬂme Wissing arfddhw&en@ﬂ nigeing petirgtdel apgatsdfos sxAmple; gspirin and
e
ﬁ@ﬁ%ﬂﬁ%‘ﬂ?ﬁ{ reb %;ﬁ%?%@ﬁ%%?f%éln?wge.gfgkﬁgé}gl tldeg)?d‘lﬁéjand the like),
f angtqtmgname@ea bnzwgle ahibippraopioicatiell vicgptorsmtagenisednd adiponectin. In
T&?ﬁ%ﬂ%&ﬁm &nﬁ%\gﬁ&e&l ﬂ%ﬁﬁ%’t%ﬁr 1? ong&}ﬁléiggér;}x%oﬂg%r othle é)?ets&t invention
f oxdrilse pharmaceutical agents are administered separately In further embodlments compounds of

the present invention and the pharmaceutical agents are administered together.

Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include a-glucosidase inhibitors. o-Glucosidase inhibitors belong to the class of
drugs which competitively inhibit digestive enzymes such as a-amylase, maltase, oi-dextrinase,
sucrase, etc. in the pancreas and or small intesting. The reversible inhibition by a-glucosidase

inhibitors retard, diminish or otherwise reduce blood glucose levels by delaying the digestion of
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A conpound of the present invention can be fornulated
i nto pharnmaceuti cal conpositions using techni ques well

wanosv1éw2t hose in the art. Suitable PCT/US2004/019540

pharmaceutical |l y-acceptable carriers, outside those
menti oned herein, are known insghe art; for exanple,
see Remi ngton, The Science and Practice of Pharnmacy,
20th Edition, 2000, Lippincott WIliams & WIKins,
(ske6lint 26 Sigafee BAAE RpreéintaBve ex% tnpl@é oPa- ﬁl}% stdfse! ulihlﬁlt%rs include acarbose, N-
possi bl e that, for use in prop axis or
t(l1 8 aﬂn@wﬂ@rmhpdmlnmmo f(genere: nanwmgllme)rmgghtol and®-glucosidase
(BRI WE 1t be adm ni stered as a raw or pure
em ca it |s preferablehomever to present the
C onpo L&ﬂdalﬂqf pleotdcegicalrgenectha@ rin Besused ml&amjnm_emtvm@ @dmpounds of the

5}2‘{5%&%}8}& on éréclﬁu[de sngg B{e[gsg Eglgfoln}glrg as o I&Fugﬁ?vgich promote secretion
ajﬁ @istiar fr(ﬂaspeﬁleﬁeatfbfﬁ deh by RSEHing] sfg\ﬂﬁgl Bff 195%1119 §‘Jc¥eﬁbﬁ‘§1a K0 receptors in the
eut | QSi tiions conpri

@F}ﬁﬁl RNESi X ml%{f‘éggﬁ’f’éﬂf‘@ﬂé%ﬁ% ‘in@qu g%yt@aﬁm ghiazidereligepinide and other

ath@ﬁﬁﬁsﬁﬂﬁmQ@ﬂ@QMnd according to Formula (1): .R
wher ei n; R is Hor alkyl; Ris C2-4 al kenyl, alkyl or

hal oalSgjtble @ﬁﬂnwtwmgenmhat s#icbeaised ln seturicherewidnetmmolnyds of the
taresdmt 4nv§1%6ln incRRY R Reeliffyes t 'hl'lé)rﬁé/g’htlﬁ’ih%(s%?éﬁ%enzo% KR ¥erivativés represent

al kyl_, alkylcarboxan1do 1-4 alk
ARV lapstob HswHRecTetagoguesl Thess agemsrﬁayrget pmraidh@' hypeiglycemia and show

%%ﬁﬁabl@éfﬁ&gc?m sﬂ@onyﬁlﬁ{apﬂl r%ucm AXY Ex &Rl 8% gﬂm’ldes include
X

cyano, C - dial kylam no, 1- al oal ko
igaaglaidey natcghiaide aridayhes meglntmmes lammathkyﬁsm fonyl

hal oaldgyddVitQrmaae ?g&nts@{aq Eﬁﬁé u*sedolfq tgor}flhﬂc‘ac?nnvgltﬁ c%ﬁ@oﬁnds of the

or a pharnaceutlca Yy accept e Sa
Pirised tnevention insbide the hlggmsemmidgumﬂessrelm‘éseﬁtmﬂ‘asméf drllig@ that stimulate

Qﬁz{éﬁi{b?c rﬁ%{cﬁlgglg ?&gea ogée !éirfli i 15! Cfn{sﬂh%g% R%%pziu]iaﬁ:sélfes lllilhlbl‘[ glucose
cbserntisn fibwrilss, 1n1b:hxae fsw;bﬁr@mﬂ@p@fc@lhpoﬁg@@slm @mﬂldlibﬁif&y acid oxidation.

: ngcﬁ 1 g’lb?glnazénrl%s 1ncH1€e p orlln%ltnI 2 nt orItrnqleguefgrfnnn anc? blguamdes known in the

laxt( 4- Chl or o- phenyl) 2- et hyl - pi per azi ne;

-2- - DI 2
th( ﬁy%u%bi o %ﬁ qe%nggegﬁf;}?aqeﬁf{qg%;lpéf)ll zggcﬁlr aét}ngZI tgq%ﬁ@th compounds of the
Prebiit @erdioh IndREOthE olghicBBERY InhDHHE! Bd dlzlucoél dhsenHibitors competitively
nitro-benzonitrile; 2-Methyl-I-phenyl-piperazine,

&ﬂigbzt Jigegiie SpRIMeRFush APy lpsey naltase, prdefirinese.chertdaydit énthopancreas
'2{1({( 62r_s%alrl] i}lltes%rllep él“gl% Eelv%rm le nrh)lbltéontbly % %hd%?rSigerlrsg tllﬁlykiltog r?{[%rghcil{n}lnsh or
mhgrwwga.rq@we}\,@pq@gluopmje\{e&byrdelhylyg the digestion of starch and sugars. Examples of
%L %1!%9' e}l‘ég {nggﬁ ¥nc} egc%rng)%qt,] |-(Il ,g dblgildlgfy |%é>ropy1)val1olanr11ne (generic name;
Qeg’%bsh)g hrnklrtcm ztnﬁlo@@lﬁhoﬁi&:{sa Zdh{!ﬁors known in the art.

|4_ g g géuag]\fe g\'ﬁg%a}ﬁzal gge{n[% q:a?lebg ﬁ%g]ﬁlgcgqnﬂ@cnog With.compounds of the

present invention include the peroxisome proliferators-activated receptor-y (i.e., PPAR-y) agonists.

The peroxisome proliferators-activated receptor-y agonists represent a class of compounds that
activates the nuclear receptor PPAR-y and therefore regulate the transcription of insulin-responsive
genes involved in the control of glucose production, transport and utilization. Agents in the class
also facilitate the regulation of fatty acid metabolism. Examples of PPAR-~y agonists include
rosiglitazone, pioglitazone, tesaglitazar, netoglitazone, GW-409544, GW-501516 and PPAR-y
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Met hyl - pi perazin- -yl)-phenol;
1- (3- Met hoxy- phenyl ) - 2- et hyl - pi per azi ne; 2- Met hyl -

WO (2805/016902 | uor onet hyl - phenyl ) - pi per azi ne; PCT/US2004/019540

| - (4- Met hoxy- phenyl ) - 2- net hyl - pi per azi ne;

2- Met hyl -1 - p-tol yl pi perazi ne; 2;4-Di net hyl -

- phenyl - pi per azi ne;

4- Chl or 0- 5- (4-et hyl - 2- et hyl - pi perazin- -yl)-

bebsRidwndn ﬂfe 3 ne;

4-Chl or 0- 5- (4- et hyl - 2- met hyl - pi perazin-I-yl)-2-nitro-p

henyl aﬁﬁltﬁl@e pl@rr(lapeuncal agents that can be used in conjunction with compounds of the
i Ly [ t | Wwor o

Fﬁr eln ;Ht?ﬁl?%ééud% t ghgé &Age%&c)casglnﬂlj‘b{t rgl g]lnep}éﬂr/léz@o% ucttase inhibitors

| ar ‘3148)3ntﬂ alpeetefeyted @-aniStatin GCpﬂIE)nldeah'ﬂt hdoﬁ@‘te a clawsefitifugsthat lower blood

f I

e R A B PR AL PR D P reductase. FMG-con

phductasecie the Iraiahinymgemmb abdhelestarbl biesynttexisi At btitghs 1dWeF &@fm LDL

t age t or,, nD ceutically acce
B oty R DTS S Bt oA g
(fmnt thebKosd Smmtreﬂaﬁentﬁm epdngiddsatic sltdﬁnbbtﬁp@ﬁﬂbﬁﬁclﬁkfe oMb 36htin,
onm ot her i redi ents of
TPROH S i BE BORRyS GOrETE: B e fRetan, cervastat,

rreduiv sta8n] pit et e BMPhaupaae st £a MO réduc@@SnkiRhid8wn in the
those suitable for oral, rectal, nasal, topica
@Fncluding buccal and sub-Ilingual), vaginal or

par entSaitatle ﬁhaﬁﬁdcblﬂicﬁl&gélﬁkt tha MBI in cSMYBcabt méﬂﬁﬁ)oﬁ% of the
i nt ravenous 15ﬁldmnlstratlon or in aformsuitablef

PERPHIS RN g dp theiapEalensin GRYeringsnrmeACEN ingibitery. ?ihe anglotensm
tebRREEie ehBAne Rddiitirs bEARRARYS dRL oL &RES pg'hé“lﬂf%’v?e? b0 bidEbse levels as
at _a controlled rate by presenting the drug f
AEGF Briene blpodaesgire brinbibtingargm@ensip cphVeRing Ay Tamples of the
degbrekat daver@ie dnPendthMbitorsh ﬁﬁah&ad t prill &3fd eﬁlg@fml delapril; ramipril,
pat ches conprise ‘an i nperneab ing
disiagptd, lm@ﬁglub@a@eﬂlswwmla@h@@nh enaéapdlaa fmsewpmlambmltopnl

i n nar
@Eﬁl}i(}%&fﬂnéﬁtﬁrﬁégﬁy %uamﬂr m@c gr gfﬁgﬁlébﬁl %[d anggrés?rg an en:
ﬂ@@%ﬁmﬁﬂ@@navb¢@brlate for nanufacturlng a deS|red

ffi eeds
oL BN ARSI S S R OB
wrasént svergion anvtude tha Iangwipnﬁmalhtepepm lanta@mstso rAnglloietiﬁnnII receyr
%gtlrdg%n%% thI a%dan rc}{egsn% ﬁ 7 %r su §Ut <Ii (fiﬂn‘glﬁ%%e a beneficial

atl ns an uni ages

feffﬂmmh)ypetjmsanpliwlqﬂbs aﬁar&mltdneiﬁ I rSch:pihr aﬁagbﬁhls glkRhd®losartan (and the
uti.o

as.,
shiatBin ARG B o Haf gt el E Regt P
fill edthdr trlaatﬂnblﬁs faoe, or ﬁ:lofe of e dpedks d;llﬁ@herblﬂ idch@e fh@ ﬁl§9 kel

S DOSI |eS or re dn]nlst |On or in
PERRRGOE] taie T 8 Bl BB o s o T g aleistagps but ot imited

o, rtel folthwigs: Smidﬁiﬂgaxﬂﬁﬂ(ﬁr)ex&iﬁ;ﬁe tild) AhdTBE SddtetdgBhues (for example,
uni t dosa ornms_ thereof may

03|t|ons
gﬁ% ?gg’élst&dfﬁ ‘fé‘??&llmoitfﬁ@}l %%4% dipgptylispiedasy lamlautors (for example,

H}J\Q’PDPP-V@H) SacyMidAchBlest¥ol @%a@@e@ésﬁ kr@tAbrs %1; L¥48ple, Bzetimibe,
npounds _gr principles nd such unit dosage Forns

ﬁﬁw@@ﬁta&ﬂh %fﬁylpglmdf)aWO&stéﬂoiF geerpijen ahfblm(f@fexmme ezetimibe,
@%ﬁ(ﬂl@slderhﬂﬁ el &%oﬁam&g&ﬂ @ste‘f\’trglﬁfef' B Jhﬁmﬁﬁo@g faﬁem{pm CP-

osage ran eto oyed For ora nlnlstra

PR Hérffrf/'é) é%ﬁrldaqmddﬂ;mmopn@h nrergsopel triglyednide fransfer pxbtem inhibitors
f(i%f example, implitapide, and like compounds), cholesterol modulators (for example, NO-1886,

and like compounds), bile acid modulators (for example, GT103-279 and like compounds) and
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exanpl e, a tablet, capsule, suspension or liquid. The
phar maceuti cal conposition is preferably made in the

wobanieésa dosage unit containing a particul ar PEMWISEE04/019540

of the active ingredient. Exanples of such dosage

units are capsules, tablets, payders, granules or a
suspensi on, with conventional additives such as

| actose, mannitol, corn starch or potato starch; with
hhﬁg§k§mﬁgg@m§%n&gystalI|ne cel lul ose, cellul ose

derivatives, acacia, corn starch or gelatins; with

di si nt¥wyplsrcowathesicihhibitorsheiong &t melesh of drogsahas lastenblodd dilesterol levels

z@gﬁﬁmlﬁﬁgp@é%%@t rrg% I eg ?%)%MS?EQ ﬂélasgq%al\%\ﬂ%é sh %%Js?srlghlg?ors include (S)-a-
i [Bépf BUdiorthyrbpxaprepoxmethoiyl] plhcspree]s bl)enb)t‘}jba&bnehﬁlalﬁsulﬁbmc acid,

LT VT T I

acceptabl e carrier. Conmpounds of the present ‘i nvention

déﬁwvﬁ #ég%ﬁgFgﬁgq%zlO|ggﬁgzglgsfggffbgn?Lgredlents in

phar nmdﬁdir@ad) a ﬁﬁiﬂl’[a(aspebﬂ e §resﬁlpﬁ%rft1bﬁ alkd Yer@ms ’@_?Jjgﬁaﬁnaceutlcal
receptor agonjsts. By the term "active ingredient”

PR RS G OB IoTIRoUh 4] REEEaD SRt formuise dislosed hercs,

mwmftnhc@@phaaﬁ&m&naw acbBpAblcdasigponent of a
pharnaceut|% nmposi tion that provides the primary

phar meBieSHt e%*me%tf plcthe presqut igyspiinanclids agpethadphprofyeing a
| Phein@eduBBA1 corpbisiibn ¥aHkHrding @J}ﬁ&ﬁik Iaﬁ’legﬁorfeecﬁﬂg&ha gg:oﬂl?hg to any of the

provi di.ng ng pharmaceuti cal benefit dose

ﬁmﬁ@l@ﬁ@b%ﬁﬁ%ﬁﬁé@% hergip arﬁ‘raé@émacwﬁiv%mapmta@a narvfar y
Wt hi EophelSidnk Had Be pr@;ﬁ%dﬁ ahyssuﬁéﬁé RERLY t}%ﬂ:g]fl%’ By M%y mixing the

to the physician, it be tailored’
i aqEvecorpeindEbHER il@b%spr ﬁnehedi@ﬁed sodifl varderal or betk.an thetrequired proportions,
da%@ﬁféqsifnefc%ﬁar?)?@ﬂ-ﬁ’r%geche Ly d@%%{?qﬁt% RugLity of

the il ness to reate con tlon of the
p at i erftonventondhexcirientrotnel amﬁﬂncg/%dnta rﬁllcus askeptahlerwegting agents,

t at d o e
oF oéfﬁnﬁaglg(rlﬁgﬁt? gﬁ% c(l)lglgt%gr?lztg m§}2 &’ l%eﬁe%q'l ?, foggrf'ﬂi Wgnmstratlon.
dommnpbsatamefoaqmi atinstigratch thay tedalibe lfcm‘m df @olﬁthﬁs, emulsions, aqueous or

C resen nvent i.on prese tatjv
R o DR Rt REpeiireiay oy ormof dry powcr
|thaticandeg rewnstmt}ﬂwﬂﬁbr ghotter aulirahls 11@ﬂﬂ)(ibhmgs, befd%)lhb% Add1t10na1

TR Sbenig r B8 Horms P aauiud VIt pogBR il o)
Qmﬁéﬁzatﬂ?gs il f190rinpy anddatddntOnH bk aﬂ@dtt@tha hlgblﬂ pégarﬁ‘ﬂ])ns ﬂ‘h@enteral
oses may

t 001 t Mul t
ad ?ﬁ%ﬁ forpsay gg[ﬁ?ﬂ%}??a %f’ ngsog\g%ngﬁ (? Jhe ipestion in A su1table liquid

rvehielt hIVcE‘ﬂil}ér bt&ﬁl@ﬁlg&ﬁ@dm@n Bi@e ﬂﬂi@gﬁﬂh Jeﬁllr@%:n BgR6R[ie via®br ampoule.
Dependi ng on the 1ndividua

doses
e T S o B e P B A BES HAL KEgHy gty peparing
Qosagéfoem@i ver it may be necessary to deviate upward or
downward fromthe doses described herein. The anount
of act’t SAEPOHR  dhregmgsent fventipe camerfompulaigddntapbarmpestiiest compositions
rigiel teb iRy
et oy o bORT M B el Yt RhcaR ok s,
oBtside o mentigngddgrein pre known in the art; for example, see Remington, The Science and

Practice of Pharmacy, 20™ Edition, 2000, Lippincott Williams & Wilkins, (Editors: Gennaro, A. R.,
et al.).

While it is possible that, for use in the prophylaxis or treatment, a compound of the

invention may, in an alternative use, be administered as a raw or pure chemical, it is preferable
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nature of the condition being treated and the age and
condition of the patient and will ultimtely be at the

wdizewsroaédoon of the attendant physician or cli nPCTaS2004/M19540

general, one skilled in the art understands how to
extrapolate in vivo data obtaiged in a nodel system
typically an animal nodel, to another, such as a

human. Typically, animal nodels include, but are not

| HoWedeR € frQent HIRARHHoWRAE hSive Inl Qreﬁﬂﬂt% %gﬁ&%ﬁ@%ﬁ%ﬁﬁﬁnulatlo or
these extrapol ati ons may mner el e on the wer ght
SPmpoRiion st compeising p phasmrRgaiiceboascaptrblervetriae rAccendiiglyaanother aspect
O TR rRE o ARt R RN R ton Bk rrpaceutia
[ragepiable asrieriim contpaatian with aleasi ase gorofouhdadeordg to Formula (I):
Representative factors include, but aQ§ not limted

to, the type, age, weight, gex, fie Nand medi ca

condition of the patie ity of the disease,

the route of admi nistrat4 s col ogi cal
: ivity, efficacy,
oNggy peofi | es of the

consi derations such as th
phar macoki netic and toxg b

particul ar conpound enpl oyed, whether a drug delivery
systemis utilized, on wheth&r _an acute or chronic

di sease state is bel ng treat eddbr prophyl axis is
conduched;or on whether further active conpounds are
adnini'stered in addition to the conpounds of the

For mul a (I)Rlasslea@ms atyl;conbi nat i on ther apy. The dosage
regi men for t di seas on, W th
thecorrpouné% rfé‘}dcl)érglgyclzg)ab &?%tlg in &% r esent

i nvention iRs, &eRe&aﬁRmmdomd@Ban HC,a avd) T, thyyloxy, Cia
factors

oo ey 1t%10 X yéglk ]a,lgcl)q){fas%lélagcy]aﬁ ﬁ'g%o%%giﬁw4 alkylsulfinyl,

dEy: lat(]ﬁu alkylmh‘tanqmmeé @ul; iﬂklylsildfsm&?lf; e/ IRd) amiid, @{l;félkglamino carbo-Cy4-

skilled in the art w i ze tha ge_an

dos ag@H(P’éygl STEY £n ‘ﬁégﬁ‘i}’ﬂfl‘&ﬁ f‘%]d‘f"gl% Can hpjealksl, Ciy

t est emalanklylsuvm@zr €, ARG0RTshEng1, CEDAIRBYHISS, dlalogent Bfiroxyl, phenyl, and
is invention. The desired dose

met hogr? of t tﬁ

conv e AT ¥neTAPhEEapILEl peqgptable %?ltslilyﬁbalteeanéé%léat%?lerégf

di vid Q{dsoﬁﬁ%ﬁf&o&ﬂlﬁﬁtﬁl biEdaf EheAden AP BEARE AltRis 5REREMBL Such as but not
for xarrp e, as two, three, four or nore sub-doses per

$yped o Ebe st e hirhaenFicalimoB o EHlowing EceR of @mgonds and

icBhBnAiondsFagtcobinstichs fh%fe@f b0 a§EhAuR B BeRth:
adm ni strations. The daily dose can be divided,

especildHplog @}‘FHYIE?"&ICF}\YEPWCW% &(hirBiftoro-phery])-2-methyl-piperazine; 2-
My'ﬂﬂ -%Z ﬁl@ glsﬁﬁnﬂ%%@ ARPLRR A RbnSho-3- ﬂ‘llo?o §-?’-§1'étﬂ/l’-pl}§e%zm- -y1)-5-

exanp art admnistratio

aﬁfﬁrhﬁb?fomélﬂé 2- Méfbél’rﬂdph@gylmeraﬁmpm @dwprd@ehamrmn 12 rimfjmoromethyl-

, l%@nzﬂﬁﬁ'ﬁes ¢ gﬁ%ﬁg?mg&x%ﬁtl ?R %&oxﬁgﬂgg %}éﬁ%\@kﬂ 9 W[ett}%y? -piperazin-1-y1)-

ai l d oS e COo oun r esen
IZW@MQWY&:EWZ%W Mhﬁhloroathewl)-hmathw-pjmazam 2MethgE1 —m—tolyl—

?%)@Ilaﬁo o3 (g yﬁ%ﬁ;{ gfb?}]ﬁm?(?@ 1 {%lglu?ro lpkol‘xfj obVi&g ga)grazme 4-(2-

Methybpiperyzie-diyhohse]; lds-Mdtlwx&@henyb-ZQMMm@aﬁazlne 2tMehyld-(3-
grg{gg% a%]ygpheé‘ﬁfpl r}gzefﬂ]et %g,plgloﬁlaxy har @1@ %?%?.Fyne 2-Methyl-1-p-tolyl-

piperazine; 2,4-Dimethyl- l-phenyl-plperazme 4-Chloro 5-(4-ethyl-2-methyl-piperazin-1-yl)-

benzene-1,2-diamine; 4-Chloro-5-(4-ethyl-2-methyl-piperazin-1-yl)-2-nitro-phenylamine; 5 ~(4-
Ethyl-2-methyl-piperazin-1-yl)-2-nitro-4-trifluoromethyl-phenylamine; and 5-(4-Ethyl-2-methyl-
piperazin-1-yl)-4-methyl-2-nitro-phenylamine.
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For preparing pharmaceutical conpositions fromthe
conpounds of the present invention, the selection of a

weubisaném2 phar maceuti cal |y acceptabl e carrier eamuseo04/019540

either solid, liquid or a mxture of both. Solid form
preparations include powders, tablets, pills,
capsul es, cachets, suppositories, and dispersible
granules. A solid carrier can be one or nore

subst mﬁ@&em%ﬁgﬁﬁroﬁhgs%hﬁﬁac%cﬁ &’Arﬁﬁﬁlgﬂcﬁls c&hﬁ}éfﬁ cgﬁpound of the

agents, solubilizers, lubricants, suspending a
BRYRaEeOr aphagesaptiealy aescptebibialior diriyhtivediproat togqhqg\emtose or more

%’haﬁﬁc&ﬁ@zﬁl@%&geﬁtﬁﬁlg % ﬁlgll %&n 18%@15031 ngr)%&lgntsc ! cﬁrjher(s) must be

i's a |ne di vi de
t'Reccptpie] iy tb&usmsel e@eaxgtcpmeat@bwp@mermher Imgrftdwbts of the fCtdmelatlon and not

Qﬁ&mxﬁl(Qggﬁﬁgggmhgmghéﬁg ¢With the carrier having the

necessar apacity in suitable proportions and
conp adthemapwtwsﬂ éoruhebtlms ighelp éhosamlitstilefer ordhecpl mhel; &plcal (including

9 55, ERI, B 08, B SRR Rl

pmmi’erou@radmiﬂlﬂtretmnlmm ot antablfa ffa I’:Iﬂlﬁm&trhtﬁ)n&bﬁmhlaﬁ&l 1nsufﬂat1on or by

rce f ve C ound; wever
RS bt e E R B P i b B A AeopBled vl & Dosenting the
I’femsﬂjsgrptuﬁun tabifieieatahhe Msthfa@finipwWiE dsgrafatod elhedrg. Typically,

i.um car bonat e, nesj um stearate, talc,
s B e P erAtT PRI oo oo énsiive adhesive
tanag aditle proRéthg layed With DSRase 5i0EH O of ordmary sk111 1n the art will
carbox(h%aaglcell |l ose, a | ow nelting wax,

rg? gLt ?(‘@c s ztp@mpatf) fos nglggqtlgﬁlg a|d§s1red efficacious

ithhekeedpdieh asalugaietht heeds ortRuradhon of the active
conmpoynd wi th encapsulatlng material as carrier _ ‘
provi diffi§oEPadia] he THyEGER; Aethes &vith ¢ cppentioappaivesnt, carrier, or diluent,

WhdyihR e Plabdaastd tHeFbrhd &pBarmhSuiidsl fo?rHﬁthﬁﬂs 9&6 R %5§ah%rthereof and in
which is thus in association with it. Simlarl

SHEHerEmankP pRypdESoldsesuches taleor il baswes, priiattiss such as solutions,
Csﬁs@ﬁﬁéh&ﬁ erRislons eh}ﬁ%cﬁb%lcﬁ‘ ca@ﬁ]lgs GHAER GAD aﬁ ?oré%ﬁ QSeaﬁl the form of

fil
solid forms sui'table for oral gﬁ nistrati
ﬁﬁwam@foswgel@@mwa@@ orin|theviomredfisierity m&aotablwhmmassfomarenteral

E{Qmu?ﬁlg 51%(:19]:1116&?55 b @ﬁ(’: gphgllﬂaggﬁlbzﬁ %g'm}ﬁorsm&?s gﬁ\ uQ iy (tiosg%rf folnis thereof

first nelted and the active co
W@W@@@m@@Q@WVﬁmhdmﬁﬁﬂhﬂmﬁnbywsﬂmndpngmﬁmhewnmbﬁwmhmnadmnmml

t t.
SI ! eggﬁgﬁdmréﬂ’f @es! §1% ag%q?tod% %Q fcl% nse 1?121 Cc(:)orﬁ agin.’:!%lg lgliuaqb]ﬁ;ffecuve
FRorontloathe estive sagied i @mirpnsuvagwitethe athmied c&tly &tsagbl“raﬂ@yo be employed.
b t
e pr %%F(Pr lea(Amﬁﬁstrp 5 osnS %e gﬁaﬁna%ea{';%?%o po?%{cgldaary{l%eg% éor{nwé for

past e oans Or con
asample alta’m@pt edpselaf susmnshornﬁ fikyuietr E?h(ﬁ@aﬁﬁzeedﬁﬁﬂmnpd%ﬂbﬁ & preferably

art, t a rlat ui d fOf e g%% ons

ek rda” BT B R STt e R P et e gprecient. Brampls

eXarh Hé‘s,agehﬂﬁte firc Odipsified, eblef3f lﬁlﬁoﬂbﬁj’gear@ley 604 suShslbd, WXE conventional
QB garenteral |n ection liquid Breparatlons

@gﬁt%eé such as lactose, mannitol, corn starch or potato starch; with binders such as crystalline

cellulose, cellulose derivatives, acacia, corn starch or gelatins; with disintegrators such as corn

starch, potato starch or sodium carboxymethyl-cellulose; and with lubricants such as talc or

magnesium stearate. The active ingredient may also be administered by injection as a composition

wherein, for example, saline, dextrose or water may be used as a suitable pharmaceutically

acceptable carrier.

Compounds of the present invention or a solvate or physiologically functional derivative
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formul ated as sol utions in aqueous pol yethyl ene gl ycol
solution. Injectable preparations, for exanple,

wenersiliedoz nj ect abl e aqueous or ol eagi nous SuspeasiUSEE4/019540

may be fornul ated according to the known art using

sui tabl e di spersing or wettingsggents and suspendi ng

agents. The sterile injectable preparation nay al so be

a sterile injectable solution or suspension in a
n@&%@éh&b&ﬁé@ﬁta@ﬁ@hﬁ%@ﬁ&%ﬁ Eﬁa@ﬁ@ce%éa%%o@ﬁoﬁ %gé#gﬁglly as 5HT,c
for exanple, as a solution in 1,3-butanediol

{IRESPIRE AEoisish B thederm lnetiye ingepdisat iedefiged in she cnuigxtigha “pharmaceuncal
CITRIpOS RS B EshR ek Ja’hﬂ&%téf

sodi um chl orsi de sgliautl on. az)gﬁ%abe%ﬂ?alst r |1?g%ﬁ%p§%%des the
mmn@w@n@@ﬁb@ml eerhlab 9pp@sq§| togeinativeingodigghvhice would generally be

%%d@ﬁ} Mac%um $pliEpose any bland fixed
enp oy incl udi I ng synthetic nono- or
d| gly c“éhelddspswheh msipgltie téngroundsat the pasénd sveniioh casvan) wittin wide limits,

tion, of ctabl.es e e
o5l 8 AP kRS B B0 e bOMREER g sconsions
beacH mdumlhatcm itdepepd\sr ﬁmbzean@lle ol the Iﬁhtﬁ]teraﬁd beoerity of e illayss to be treated,
i nj.ectio, exa us i.n n or .conti nuous
o s B kPl R oSBT chroni
admanalsmsa is Wa&dfor bﬂoﬁld/lﬁ}sm aogésiedmah bvh&t@ér tﬂtimleli fetivesdoounds are
ont ai ner,s th an

il a0 TP BB R o Sreeiraivedesss of e
smesmflmenmonaﬁcnmesﬁemummd toS&Holit 0.601Sng @@b&ﬁé@u@@abdwo 001 to

|l es,. and may caontain fornula
eteSba Benbayd ol pafortinoTBe AU o in Harsop001 me o dbout 250 me
ddbSllﬁe)rGE)ll ﬂ@t@g@iﬂh@ abdﬁtt)@()ﬂﬁl@ it/ ot S0tE a®C4bbi®.001 mg to about 25 mg.
glr edi_ent i.n powder form obtained by aseptic

finle dosss wey %ﬂt aéimﬂ}l%ef%ﬂiqﬂ&g 8 dBY; esngeipli When aglatiygly flargpamounts are
Sdélaﬂdéd t0Be née@éd € @)‘éﬁﬂp‘léﬂ BQP4,Vdobdl. @eﬁbeﬂﬂﬁlg‘glll fhe WRINVidlaPand as deemed
e.g. steril %(ﬁno gen-free wat er fore use. Aqueous
SBPIgPIHECE Ehetpa S phypicign a1 cagpsEves pnay be pecejsary éaidayiate upward or
o RhMifRth thdlGos@Cdeb¥iBefiRONeNt in water and addi ng
sui tabl e colorants, flavours, stabilizing and
t hi ck eHegowy ehacsye ingredieni acier sal\quiduss thareqfapgiined for use in treatment
Sv%'ﬂl tvﬁp &t Jngfmﬁlrtﬁé AF1E Sk splgctgml‘? alp(y Wﬁiﬂ the ?Ju | gdlhiﬁ%tratlon the
finely divid ctive conponent I n water th v
rratues Cpféljle Cogd}t;(m ’t&glgﬁm@t@d anid thn'agg yint doedition (gmlm;gatlent and w111 ultimately be
"2 ARoBER M e Gl ik 36 sk WAL boxymet hyl cel I ul ose,
or er we knovvn I ng agénts. Al so included
are s dh igehefab ong :pmlbparm‘ ammsienMandB‘hoa/rte extrupdmtd érdvit@ddeobtained in a

A N ———

flmﬂudg bhun ede maidinsieh t, roslong ,mc&leﬂ&phﬂ&sm@ Eh&:,unﬁtﬁﬁbeﬁ I‘ﬂhblsééx@ﬁ@latlons may
The e i on ition to th
20 e BERE i Py BT ERPY YLt BrR0eseniB o ey uth os o marmmal,
hmefférelﬂﬁ 2 handn, héveaver] maue dfteng thesedx rapiib R ed Sot simply based on weights, but
tﬁ er sant t hi ckgrgers sol ubi | i ﬁ.l nc? glents and
Bt O BERSERBHe G af Hiam et e o e

G@’ép&gd,ﬂ\dé&glﬁ(béﬂ gkt £ rhedichN@ndiiMEdTihedati M ¥hd 28 veridy Jmllleails%gse the route

infments, creans or |otions, or as a transdernal
Féfl inistration, pharmacological considerations such as the activity, efficacy, pharmacokinetic

and toxicology profiles of the particular compound employed, whether a drug delivery system is
utilized, on whether an acute or chronic disease state is being treated or prophylaxis is conducted or
on whether further active compounds are administered in addition to the compounds of the Formula

(I) as part of combination-therapy. The dosage regimen for treating a disease condition with the
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O ntnments and creans may, for exanple, be fornul ated
Wi th an aqueous or oily base with the addition of

weubisaném2t hi ckeni ng and/ or gelling agents. LoPCOMS2008419540

be fornmulated with an aqueous or oily base and will in
general also contain one or norsg enul sifying agents,
stabilizing agents, dispersing agents, suspendi ng
agents, thickening agents, or coloring agents.
PP i cSitbdsBidh Lot prieRiitRhtiAdoidlc_l fr?écb&ﬁ'anbé"mth a variety
the nout h include | ozenges conprising active agent
afaftPfé%?l@é b8 e Thugsthapqtypl desegegegmamemplevsd imay sary widely and therefore
UhABRG AR M PASird Ragk QJéﬂﬁénsa!nH Gnd leﬁl thy G SIQERIhE hat dosage
in‘an inert base such as [lati n an ycerln or
sand despge meinen cutsidetheseriybi tlgfwaaﬂegesmimpd iveieregppripgriate, may be used
%ﬁﬁﬁﬂ%ﬁ&EBFﬂﬁ%ﬂ%mxﬂ a suitable liquid carrier.
Sol utions or suspensions are applied directly to the
nasal Bedesiyed ldysecm\ccetmem@tnhrlbe peeaersed if @ pinglx dowp oeaswlitidedaloses

f t
RREL 8PS, SR e R S8R B s e
dl’mppb}dosa fitsqhf m@fcueéurﬂteh@vrﬁaf Hgl aito DtunitRy oftiiscred 1b@vIe paoyd

R EaRR G, KOG s BT o iR BRR Bl prmounts e

t ddenicistered of deanampﬁlybpnettci‘; lirSo seRyraldor aCHipRVEd of Qfpaf ¥@HiRlsRations. If

ns of nmet erjn om zi.n

ARRCRRS <SR b R P Qb iy i S dsiapgrd o dovvard
a@&n&madbhm“mﬁ&aﬁapf an aerosol formulation in which
t he awilve |§%rggjent is.provided in a pressurized
pack }{eﬁ:o%lp fs Bl’lleé)r??F]il} Yeptymican bg adfrﬁlgst@%ﬁq.ﬁb Fifle vgggety of oral and
t fagentegul Bbsage foinls. O wiR BABEEGR W 1653 |skilleR S drt 1R $he following dosage
é§ sin then1are adm ni stered as aerosols, for

gﬁpw*’éf CRLP T 5% D eASHBMEORSH Bi{er hFpaIPaE R thetipyegtiqegs a
BihakdcbutiesllyQbdeptabl® Ealteof 8 BBhSound! 8f tAGinderdiBf Y, A
nebul i zer, a punp nebulizer, an inhalation apparatus,
a net OBECPHING |pé%mlé?eufacab?0yﬂpsﬁm ifropy{hggoappounds of the present invention,
F%H%e‘f%ﬁ&llﬂf k %ﬁtabfe%ﬁﬁﬁlaée‘aﬁcaﬁ 5@0@15’[5’&15 ahi @anot{e il S(E}ld liquid or a mixture

onmpounds_ of the Formnul a as an aerosol can
pq’f epar §@11%f9%13r@29é§@é%1n91941q POWﬁ@W‘iahl‘ﬁS phls, q@mubbma@kﬁs,l supmbsitories,
' z{ﬁd tdﬁﬁerﬁﬁlE graﬁl%s tﬁbﬂha &R Qiéng Ay m]zn% E% Iw%hch may also act as
solutions or dispersions o e conpoun 0
Rbluenss, ﬂa‘(quymg seeniatselubiliygns, bibtieantsodwspending bgentysbinders, preservatives, tablet
S e enpl oyed usi ng
éﬁ%&%ﬁgﬁ§§§%§ &w@%ﬁ&&%ﬁﬁﬁ &%%%%e benzyl al cohol or
ot her Isppwédn, hepresss v findlydisideddotid which drin e ntietive evith tfedfinely divided

he bi oavailability, solubilizers,
&Qg%gﬁggggﬁgand others, and, if appropriate, customary
p ro p el Ih gebtess, the active xcammhent ismnikeheiticiae bror tbaxg tenectds£rs binding
di fi
T Bt o SloBhmd SO BPR B Pl fesre s FSBet hane:

and t Hehelpb¥éers éﬂdeabWrﬁ@CdomﬁﬁWa@m@\pEﬂabrﬁ{gb lao@ltSeT the act1ve compound.

contain surfactants lecithin. The dose of dra
o fethiale PR O B0 B PR oA oL S8 A0 JRPeTEsHtof the
faotivetombbu@ashdwete naeeishOwodd Ao WhdhAtnb@is §ulside Y this range are
respiratory tract, |nclud|n i ntranasal fornul ati ons,

(REFSEBRPBHIFe TS feprariars pyd whlgte am TeagRisiuTaThoRas, nagnosiym stearate,

frale, sepem Tt Re %ctﬁlh@exﬁfndﬁirclpfgelat% FhgRERRS nfhylcBRTose, §Hcﬁ15}na
partlcle size may be obt ai’'ned Py means known in the
é:]alfboxyfnéﬁt yg;ﬁlg}}?ﬁp,@ 15\;{ melting wax, cocoa butter, and the like. The term "preparation” is
intended to include the formulation of the active compound with encapsulating material as carrier

providing a capsule in which the active component, with or without carriers, is surrounded by a
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m croni zati on. Wien desired, fornulations adapted to
gi ve sustained rel ease of the active ingredient may be

wenpisoyex2 Al ternatively the active ingredi ent BCIAg2(08/019540

provided in the formof a dry powder, for exanple, a
powder m x of the conpound in @ysuitable powder base
such as | actose, starch, starch derivatives such as
hydr oxypr opyl net hyl cel |l ul ose and pol yvi nyl pyrrolidone
(BMR), whicRMBR 8 sbfatiol it QWAEL 109! dabifRls W |
in tehg nasl,al t_:lavist ya.I The pomggl}a? 2’00:%05 ia%ll\éll %’%erfﬁgs;aq%@dg&d' Tablets,
poedencarfulen pilki eachtssmndflezenges oam beysadps eolidrforympsitableSoraral
Caktfiddags of, e.g., gelatin, or blister packs from
whi crh the powder may be administered by neans of an
i nhal dior prepesing eppasiiosest @ oal meirepeaxauiclo ssanadmixture of fatty acid
' ' fornms..la such form the
AR, ol b b SO RERT oo Bl b g seneously
dipgpeinps basterieg dive ntolteshanfogtroes mixhiry 8 tixappatento comient sized molds,
%ﬂb\&edqgggoqe g rerr&c%nop(gpa packaged preparation, the
packag Y OdPd

age contar nin ete quantities of preparation,
such dsrmpdaiost ediatilabir edginal ampsistafisn maybt RESsEtd & defbaries, tampons,
vi al s o antgogl es. Al SO, gge uni 51 ,dosagg formcan be a
CHPTESE'S: RSBy Y™ QLT ConiiesD afieon tp dgjaptivedperdiengsygh carriers as
tae: inben &phe aptoitatapproptiker of any of these in packaged
form Tab% ts or cgﬁsul eg %f??r, oral adm nistration and
i qui dSIFGIOTP REPHEERD S UABTH PR PUsPIIgiAnsa ps! Ul wpfeicpammple, water
@ WRIRSprop S glydslQole IR OB GSanRfiE PhrdhiBg] ihjacttdﬁ@iqhiﬁ\f)ﬁ‘e?&h%s can be
%ga?tdl onal | y exist as pharmaceutically acceptable

99,38 PIEHORY N BAREORERA Y Ieag $lycohsaluiion aBicstahle ipepparations, for

Rahhild, 6riR 3hjEably RRAUE JldaSTbRRALERERN G Bl fo¥mulated according to the
accept abl e non-toxic_ acids incl ué)l ng i norgani c and

OPGERIEUHRE YDl prEing At wetiineeaws a! spymendieiasenyt Therstsrile injectable
edparatidt th8hido®e 2 36hle 'ilﬁectégﬁrégﬁﬁ‘&g&:s]{l%%sgm iR RGRIGe parenterally

canphorsulfonic, citric, ethenesulf \

Arcenipble ddiesat orolverg fpx cxample,pp p pdutioglin & birenedill.umangthe acceptable
RERBE dnfl solRHEN BRLRTHE ek SQIHE b sotomic sodi
lactic, male . rra?;oc,em@rg}%g g‘l%%a%r{lg?% %\%sg)gﬁu]log% %I& gotonic sodium
iwhlefide sohitipy. j lo addisien, pterile,fandoils arqrantentitraily employed as a solvent or

A0r 1 Co A rtarjc, oxali.c. . :
ORGSR b UL B ol AL B g sy
pivaema diglitceriizt. | i additap faith baédsssabht & oldicstcaidtinidsdimuliayatpantion of
Fi;ggctimgeuti cal Science, 66, 2 (1977); incorporated

herein by reference in its entirety. The acid addition

salts Tﬁgyorm@ulﬁ]rtstaadonﬁng mﬂlﬁtpln@erd fitverition pa@ this bs ;‘oﬁﬁulatgd for parenteral

C 0 nthesis. l.n the er.native, the fre se
PR B G P £ B URCBR et eifugen i o may be
@pesentydrin atiedae fotin irmanthotiles peatilled silgas aahlbyIRNARME AT bri®@multi-dose
t hﬁ .sol vent %r t herw.se ﬁeﬂ?ar ati n% the salt and

SOTVRA Ve S%Cﬁ%ﬂﬁwa%veoﬁ % PREMCRACA P BIROSHE)S 1aY fake such forms as
SepyrBioas sullitidhs, o analsiosh th Oy FFRLRGH VHhicls, 288 naP nv@ ofimulatory

usl n% . e s . . . .
agentsSuch as suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient

may be in powder form, obtained by aseptic isolation of sterile solid or by lyophilization from

solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.
Aqueous solutions suitable for oral use can be prepared by dissolving the active component

in water and adding suitable colorants, flavours, stabilizing and thickening agents, as desired.
Aqueous suspensions suitable for oral use can be made by dispersing the finely divided

active component in water with viscous material, such as natural or synthetic gums, resins,
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nmet hods known to the skilled artisan. Conpounds of the
present invention can be converted to "pro-drugs." The

woenimoigoadr ags” refers to conmpounds that havePOEBIS2004/019540

nodi fied with specific chem cal groups known in the
art and when adm ni stered intosgn individual these
groups undergo biotransformation to give the parent
compound. Pro-drags can thus be viewed as conpounds of

t REhI1EBNEIRE, RUiEO RS x bt By I QNELoQY, o BMeE weld BSdwa sugRfling agents.
non-t oxi c protectlve groups used in a transi ent manner

to al tolso Brluded e solil famerepagtions ahich agsrintepded basanivseied, shortly

| Rerge BRI 8 hiquiti Bm RERrHbRT0r RARERRERatlR. Yhi @Rl include solutions,
facilitate oral absorption. A t horough discussion is
pTusRengens, 3nd emulsigng Bigbe mpraratjonsgpay|cpriain, ippdditimee die gefive component,
M%Y&Antpﬁgx}o}[se Etéfbﬂ%é?st ﬁLgErs al%{ﬁchal aﬁt‘f’na@li ]]sla/@eté%eg (§spersants thickeners,
Synmposi um Sér1 es, Blorever5|% Carriers In

Diohtyilizme iagamts, @dﬁh$Mmﬁrd B. Roche, Anmerican

Phar

bot h o? \I}Jat_ﬁ)hc%ﬁel put e tl%r]: f:agl?%(g; @gtgﬂ'?bgmgg a%?o%dm%t%%ze invention may
t llrﬁefpnmm& as etnymenBo uearmm dmiuoma pit &5 acbrhnstdbrmappz&@xe nt -

i nvent (50 en[]e, a]nhlgr%args 1{11%; Po? af%glepge 1017

phar macei faeen nulzﬂgq i nar{ aﬁ]leleous or,0ily base with
ctherpddit®in g SLHIdlmTB ﬂmkgmm arid@a gélhnymenm rqzmunsdn@de dmfhumgadtmth an

any of the.co di scl osed h

R ol R e R R B R B R B B gy ipiting
aagptis, rdrsaeraug ageals) sgdsp&ﬁmegaigeinls ehld&ﬁmg @gents| 6t cBlRfRg agents

st d th ents is ect e om
te D 0 : |r cﬁ? S‘%‘}F Fﬁ égggp?yg E%lg P indhe mop IR A ozenges comprising

Sz&:ﬁffceztg;ﬂﬁnﬂ ﬂﬂﬁfoﬁ&gﬁﬁ usiilﬁllygshyfﬁﬁrah&l gcatih aﬂlﬁzfgecfanmf Pdslles comprising the
0-B inhibitors, MCR-4 a
cwﬁvee@%r%g?)s K 31 TR TRE ) ge}fala ﬁr?dsaq Yeri g o g and

NRGERVRER Qbﬂnﬂ@slﬂgah@atoﬂk@mgiﬁdﬁélb it Ddugatlé mcqm@éiaﬁﬁe@l e,
si butram ne), npathonlnetlc aaenst b adrenergic

recept %Prlut’é@%?f' s§ip§ns“ﬂlé 6"5#1’1?4’@ 5’6‘?9 y frthe ‘W?}rca\é‘%é’bf‘ﬁ?@emmnal means, for
b&xaRPpe Mith aldRber, FBLRRO §Eye ThE FiMhBldnd thal) 8¢ PRGRed in smgle or multi-dose
receptor anal 0gs, cannabinoid 1 receptor anta%onls S
[ fogp. @)g]éﬁﬁgpeeof dgmmqpy pigette, the formulation may be achieved by the patient whereby

é&nﬁﬁbt%fg'ﬂ'aﬁbrbpr}é‘ce) pr%de@éﬁnﬁll&ll OERARDGIM Sotution or suspension, In the case of a

di'chl orop henyl)-4-nethyl -11i 7- pyrazol e- 3- car boxa
Pé?é’] thls el &p pehiqyehior priapaiei b gnehwsroi meterng aslgoizingtseray pump.

l'epto nﬁdxﬁﬁlﬂﬁ"atgl?f 1PhOtE +1ﬁ)cqry {rfcpﬁbyalml agﬁy\%ﬁ b h@%'o?an aerosol
receptor agoni sts, anl'n antagoni sts, |1 pase
i fotrinBiation irswitigluthh a«as'e ingradihtjisiprovidgbin aprassurizedepack with a suitable

%g%esﬂg@t if’t?\?eac&%glgntg% ?f&g?%ﬁltagg xgh ﬁ-ﬁacg{rﬁy X Oﬁq,?bsnc ons compnsmg them

agendnginisteiet yeizeompls dncxasple poree] eerosals cahpinbgeent this rcaotﬁq carried out,

gk ucocorticoid rece oni st ant agoni st s

LB Ll b e CP AT Bl AR BRI ey pored maler
aasrtaaigyopnmlmsmhagéru ngmmeehmdabfopmi’bn ddeninistedepdfale @gpoiret sf the Formula

ophi ¢, factors ch as_Axokin
A B B DRt B RERPP R PEN LB b, For their
aﬁ%@%ﬁh %&xarhpls tsalitiste oBdikRERNE 6f th@stndPekts 9t fhe Bbrmula (I) in water,
reverse. agani sts, ég]hjromsdln U receptor agonlsts

n\ff?t%féﬁk@h‘é g@}terea Wg g seluggs@lﬁflgns (()Flb]?e psing customary additives, for

phaRbR 'bEﬂzS}tpalco%“[fBIZdr Bated sufddib fr&8rvhii € hbRAfioR BRBhdels@or increasing the
sSuppressant s or
b1gaefallab1hty, solubilizers, dispersants and others, and, if appropriate, customary propellants, for

example include carbon dioxide, CFC’s, such as, dichlorodifluoromethane, trichlorofluoromethane,

or dichlorotetrafluoroethane; and the like. The aerosol may conveniently also contain a surfactant
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exanpl e, bupropion). In further enbodi nents, the
phar maceuti cal agent is selected fromthe group

woanmsiigédong of orlistat, sibutram ne, bronocri pCTmS2004/019540

ephedrine, leptin, and pseudoephedrine. In sone

enbodi nents the pharnaceutical sggents is selected from
the group consisting of: sulfonylureas, neglitinides,
bi guani des, a-gl ucosi dase inhibitors, peroxisone

Peueh b 16O e AGE bY@LE g1a§ ﬁé:c%ﬂttr&fed By ﬁﬂow}@_lllx\)/ré:)f: T3 valve.

agoni sts, Insulin, insulln anal ogues,

r educt mdermulskipisiintendsd &nefimisistption 19 @Wmfﬁ@fﬂ h%?@sm(hfdm intranasal

ELs P s e 2ot koot 1A ST o qxample ofthe oder of 10
binceong o1 lekss §@fdneislartal¢tsge wiay bhotitaiedd byt encanstobws inythear, fier example by

C Wale]

DIERLhR, A ol kBl B0 B DR AL F e s
riage@itgmagibt egoinyest s that include: clopidogrel,

ticlop n e i ot en ert

enzy meA? i %‘B’e&l %re & Qtwe At é%%egtr?& lb r(%%? Cglfl %%ntxé%gﬁw C&’( gowder, for
aexdmpld) yeveed hin of the compd‘mﬁdl mch shhl:ﬂ)ﬂe polsder HabeesuBiHE 1actose, starch, starch

t t tl t
SR ALRR oS e e i RS Bl BUBS Comententy

| fht povctiRel cdnber wils fraalgyl ih Iihe heyaBGSity. OTe pbRdd thigifosition may be presented in

non: [Iren. panmml s, as, Mkl s ddeed, secent, adyances B o which he

CWbﬂlﬁﬁyﬂielaﬁﬁlrﬁb&r@iByeﬁbaﬁ@dfahhﬂhalHﬁe of S5HT c receptor
agoni sts for the treatnent of ob élty and rel ated

di sor dERPIATPAGHHE PICREHPREP Brefeny in vpheaghigmefo f§ich form, the

m%l@p@iﬁn & sHRERMIIQkto ABI0BbsSS &)niaﬁu@tabﬁbp htitles 8inthdBkiSe component.
ere no di sease or disorder is ev]dent

f Jbe1Ut dosase drmaan et Rackagedprrargionathe pagkagk éﬂgamms diperete quantities of
ehiepatatior RO&Eas Qﬁckgt%g ’taﬂﬁ{s)/caﬁs}@le% landl Bow ¥ i rvfals%? %cﬁl‘?eg' W¥o, the unit

credited Wi th understandi ng the utility of suc

cénprsderascan ke & erppule dablat.rgehet, mrlagsagcitselbror 8 cartenthoanreppriate number of

Of vt PBede Y ERkiRAForip@ the i1l ustrated synt heses
ou? |ng§ bgloﬁ$ f%e | abel ed substituents have the sane

i dent i Tabise dr eapsulassfoserpl agminigiatiorrrad digtifsior inbarsneys adthyigistration are
Cﬂggg&ﬂ%§Pg£ﬁ&$e present invention of Fornmula (1) and
the Fornmufae of

t he subgenera as descri bed herein.
Th ose Bie cwwlppunds aecoridimg &r the inivédtiomppy ewioatlly exiveas\whalmaceutically

o8 eé galtr ks %ﬁas(:lgcgﬁﬁg;?gﬁ&q{%na% t%ﬁﬁggéeﬁt%ﬁ”gmﬁ'i ?&’d‘?t'}%‘ilfs% P reg) From

r ﬂpmaﬂtcaltyl W@p’&ayhmhlemsz apids meltldlflg)mbi'gaﬂne hlm/\brgamc?m:ide nNRepresentative
NH.Pr.ot ecti on K
Freds e NGB B Rl emmrersp . i

ethenesulfomc dichloroacetic, formic, fumaric, gluconic, glutamic, hippuric, hydrobromic,

hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, oxalic,
pamoic, pantothenic, phosphoric, succinic, sulfiric, tartaric, oxalic, p-toluenesulfonic and the like,
such as those pharmaceutically acceptable salts listed in Journal of Pharmaceutical Science, 66, 2
(1977); incorporated herein by reference in its entirety.

The acid addition salts may be obtained as the direct products of compound synthesis. In
the alternative, the free base may be dissolved in a suitable solvent containing the appropriate acid,
and the salt isolated by evaporating the solvent or otherwise separating the salt and solvent. The
compounds of this invention may form solvates with standard low molecular weight solvents using

methods known to the skilled artisan.
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R R Anilines, either coomercially available or o
prepared via nethods known in the art, can be utilized

woaoreegme e i nternedi ate C. Accordingly, a w decvaiszmug19540

OR, R, R, Rand R groups can be introduced.
Conpounds of the present inventgpon where Ris H and R
al kenyl (i.e., such as vinyl, Conpound E) are prepared
via a cyclization of internediate C foll owed by
depr ot eghpRasf telpesBilitVBntioh RarfbedRRABH B *hroSdBRy” The term “pro-
Compound IBE can betbr gadi I 8(.)| k?fbat ed gy,_ fgrrO exan‘p?ee, erm pro
t dregy’ mders togiompownde tiethapabesh orodifidiwiily shecifif gremical groups known in the art
i ) . i I . )
PEHERSIAR e o b AR AR UGB g e e
aeowedidn gre-drugeteh e boyiewsl 4 comppunds dflthe ievetition containing one or more
j . be r.eadi | | kyl ated. .
PSRy p SRR R0, MRaf Bl 4 28 e ooy
oéf the dvanpeund Afrogdnenl, the (fpesiany’ apprveh syutiliketto Gcpitdotsiybsorption. A

. -at | f F a (1) . is set
e AP AL L RS YR AR
" Butehwd Vdl. L4 kithe R.C.S. Sy@ipoydin BgieRend il Mciia@sibRChiNeNBDfug Design,

H | ation.NH V R | a y utilizing,,K for ex I
co E B R At b sl e s, 197, bothof
WhiiEleare hdrgbyl iscoBforaael @hmmszlhﬁma eﬂtiraty.and( go 4 H

- t - 2- tituted piperazine npound a
V”f 32 5 0?1?%%‘?’%31‘“6&%[] %ﬁﬂf&%ﬁnfdf“’é?lﬂ ﬁ%@%ﬂ&f?@th% REAdBsingan
bghapfiR @Ak Gompsiod Eri“BenlBiAbiPtheiBY” BpHALPHdRHEnS ANeast one compound

variqQus functionality or functionalities during the )
accorging to any of the compou%lld embodiments disclosed herein, at least o%e pharmaceutical agent

as described herein and a pharmaceutically acceptable carrier.

In some embodiments the pharmaceutical agents is selected from the group consisting of:
apolipoprotein-B secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors, MCR-4
agonists, cholescystokinin-A (CCK-A) agonists, serotonin and norepinephrine reuptake inhibitors
(for example, sibutramine), sympathomimetic agensts, B; adrenergic receptor agonists, dopamine
agonists (for example, bromocriptine), melanocyte-stimulating hormone receptor analogs,
cannabinoid 1 receptor antagonists [for example, SR141716: N-(piperidin-1-y1)-5-(4-chlorophenyl)-
1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide], melanin concentrating hormone
antagonists, leptons (the OB protein), leptin analogues, leptin receptor agonists, galanin antagonists,
lipase inhibitors (such as tetrahydrolipstatin, i.e., Orlistat), anorectic agents (such as a bombesin
agonist), Neuropeptide-Y antagonists, thyromimetic agents, dehydroepiandrosterone or an analogue
thereof, glucocorticoid receptor agonists or antagonists, orexin receptor antagonists, urocortin
binding protein antagonists, glucagon-like peptide-1 receptor agonists, ciliary neutrotrophic factors
(such as Axokine™), human agouti-related proteins (AGRP), ghrelin receptor antagonists,
histamine 3 receptor antagonists or reverse agonists, neuromedin U receptor agonists, noradrenergic
anorectic agents (for example, phentermine, mazindol and the like) and appetite suppressants (for
example, bupropion). In further embodiments, the pharmaceutical agent is selected from the group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, leptin, and pseudoephedrine.

In some embodiments the pharmaceutical agents is selected from the group consisting of:
sulfonylureas, meglitinides, biguanides, a-glucosidase inhibitors, peroxisome proliferators-activated

receptor-y (i.e., PPAR-y) agonists, insulin, insulin analogues, HMG-CoA reductase inhibitors,
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synthesi s of sone of the conmpounds of the invention.
Accordingly, representative protecting groups that are

weubisaném2f or a wi de variety of synthetic PCT/US2004/019540

transformati ons are disclosed in G eene and Wits,

Protective Goups in Organic Sygpthesis, 3rd edition,

John Wley & Sons, New York, 1999, the disclosure of

which is |ncorporated her ei n by reference inits
?%%E%%%lﬁ%ﬁ% g{%?%ﬁﬁfﬁfeef ‘tﬁate Emgcﬂmgsfegoﬁb}a?eeb%%ﬁ&ge gemfibrozil,
etlefthritondrike likgobileacid wequestrantk Whlcls inghide: mh@lenmdam:hatcolbmpol and the like;

oz?&i' ﬁa@lln}) gﬁa{t«%lée‘cggén% 1 aa{%g) d;l" gsy%ha%}i 3 eng b%/ c{ %gp&%% rSt?%:eptor antagonists

dhatbl;chaiswhmdogret; tiglppitiine sm@huhkemgnmmda)nkmmnzﬁnd iRkibitors,
art. Gher Uilities Another

0 n]glo ct Sm? r?qngtor chih Oqus and\?gﬁf)]ile(%n relates to
radi o-1t aneleé dlammnﬂhﬂ’ﬂ}ﬁz@fec&ﬂrr Agdnistsy drg utilféd as\wbtitle Gngddklients in a

e R It L L —
Oi@nhil atvidlig Mdeed, Sdddnt @dvaRee pi 1BE arbdbﬂahﬁﬁﬂl@eaﬁl@-@é B8ndate that
i ncl.udi ngyhuma identifying 5HT c receptaor

nd f
| CGRiSRREORy< R o7 B 537 b PH oAt T SeoR s e sEimen of besity and
CIGIE@@ di3étderk In dosnegticlatlintaltQE. ¢ OBtLEH d6ds), taﬁdl §HT£ Y&@ﬁtbroé@oﬁlﬁs in other
cg) vel op noY 5HT ¢ rece@pjtor asﬂffgly conpri se

BIsHeZRTTRS s nedlisepsi s iprder 1 lar(@g efwd-mmtapmls such as cows,
edikaEefsh] &0, OdosAlrlodtidAbRITES e QRRAUBLSy efediar ! lﬁde(rétandmg the
and any subgenera herein, such as but not limted to,
Pﬂﬁllﬁiﬂféucﬂ‘lcal}lp‘t‘ﬁ%lﬂéw SefiPaH a (1g). An "isotopicall y
or "radio-1|abel ed" conpounds are those which are
identical to conpounds disclosed herein, but for the
fBreparpfier of frempaungpeidhenyentiont o repl aced or
subst i, ltﬁe%ﬂus@(te@@nﬁ%&%ﬁﬁ%‘d rll)gloﬁnthéqagéﬁcf:suMng ﬁla&mﬁessame
nunber different fromthe atom ¢ nass or nmass nunbe
tigentiGiedtioys s gehut in thergfinitiens Of the compeandsroitteyresat mvr:nmg p{ Formula (I)

Siﬂhtt}%ti‘logmﬁgeddf ﬂﬁ%ﬁl&%ﬁ:ﬂ&g asI J%?ctnbge@l%{er ¢ i ncorporated in

oun esent ion include but are not
|'i mi t ekhoseoofiskiflan o anhwilt 2tppn:c1a’@ tho Wide vatlietyto€ campropndsHdf the present

ﬁﬁ%gonr_can Eé grn&)a%gdBaccor ng érc?lel:n%g?l ’a11<§1§,’ ]%R‘Q.S’One_ll\_!iegqgéeg%a{fe sg)lnthesis is set
1f8th beldhin Scaethonuc i de that is incorporated in the

i nstant radio-1| abel ed conpoug%':jné_i \NIJ)| depend on the

specific application of that B o- 1 abel ed conpound.

For exanple, for in vitro 5HT c recepety |abeling and

conpetition assa ounds that i fjco rate
Brnpllzg?\/l Qﬁr e\%? $en W\uﬁng use '_lfy' %ﬁnr
radi o-1 magi ng applicati ons C F, 1250, , 12,4 1,31
BrB, r oABr wll generally be nosB useful It is
under stpod that a "radi o-1abeled " or "labeled :

oung” |s a compgund of Fornula (1) thbat h@

| ncor &d at Ieas e raelallytauohl de ﬁ
erTbOd )Qe/ﬂ' N §

R4



10

15

20

fromthe group consisting of H C 125 , S and Br.
Certain isotopically-Iabel ed conpounds of the present

wonvestiéon are useful in conpound and/ or subst PETAIS2004/019540

tissue distribution assays. In sonme enbodi nents the
radi onuclide H and/or C isotopgg are useful in these
studies. Further, substitution with heavier isotopes
such as deuterium (i.e., H may afford certain

t herapeuti c advantages regulting from greater
rret 0|ICStabI|ItF§é( 2; mcreasedmwvohalfdl/e

r S t@ﬁ%‘gsage r ts) Akdlatiehce may be
pr ef erred 1M so s.  Tsot oﬁ?cal R4
conmpounds of the pr [

preparedby foll owiRag procedures anal ogous to tRQOS&R,

di scl osed in the Schenes supra and Exanpl es infrR, by

substi A it Ag nt. for a

non- i sot opi clﬁ} 05@9‘ gggjraé%kléeﬁ? %p%g%g{r%%% S I the art, can be
risilipeslds prehae maﬁmeedmeﬂu Hca}r@ngly,mésweuymf Rg R, NGy ROME R, groups can

'rl;ee 61?%)?2%6?(3 ggmﬁ&?lﬁse c?ftglgOd%sErh atven on erc—;t % J8 ﬁtajl'ugﬁ aéléfﬁylkglee such as

ety etonipoendii)sie mepﬁmlwia)a otyclczuuicrm d‘.lT gltd:rlietﬂlﬁtp € foflovid ® deprotection of

R i Gl ook R P RF e by for cxmte, tmen
[ \mdmxpm pdrafgnaldeblyde -(foﬁmétﬁﬁaﬁonb bﬂﬂllgfeg&ﬂbﬁlc%ﬁi@ OIHEed by reduction

ﬁ}ﬁ%ﬁ%\%ﬁa ble to onpoun s of the invention and are

O SR S SO BRI AR B 1 e art.

Q'Xladﬂi’@hﬁely, ICREERATEEah B readilyl aliiylayed BY SlagnpRf b}I UstrlgiaH i 1HaRde in the
tar noj ecul es, are as follows: A Catalytic
FEW 06?1 -th Tritium Gas - This procedure normally
yi el dsadvi@hrepRemtatil CsyRbbicWathWaPo? HdGtedardfidh Jr %%m& of Formula (I)

hal ogenat ed or unsaturated precursors. B. Red
vp tehiogb drlamimBeastigricheree J H) - This procedure is
rat her inexpensive and reqwsrcﬁé%eqﬁecursors cont ai ni ng
reduci bl e functional groups such as al dehydes,
ket on8s, JRact ormschwartigke, and {he/Tifke. C. Reduction
yER\ um Al uréaupiindlydri d ( S pr ocBepmtection
of f BaS (Rt g armost t hefor N sp@cisbé ¢ >
activiyres. It al requires précuw sors containing
reduci®l e ®unct |mNg§&ups suth a& al dehydes,
ket ones,G | act ones\—&sters, and thHe like. D. Tritium
Gas Exposure Label iHng _ Thi s procedure invol ves
exp03|gg pkegursors cont ai ni ng eéchangeable protons to
tr|t|u 03 t he pre;gg;ne og 3 uigfam e catalyst E.

h 'o usy | odi
pr océd S \Jsya Iy enpl o?ed arNQ_Q ﬁe’c hyl or
N-rrethx -H) products bytreaUF appropriate
precur sor, Wi th hi gh specific actiyity nethyl iodide (
H) . Thi s( thod in general allows %ibﬁr hi gher specific

act i ViByutiliHE HordSarhié, a8 %sidBte siQtdted 481-99 (@rﬁm G Wherem Lgis

nthetic methods for incorporating activity l'eve
1‘%@? shopp gehesedbrandd meperpretectpdrdisuhgttuted piperazine (Compound _) a wide

variety of compounds of the present invention can be prepared.

Protecting groups may be required for various functionality or functionalities during the
synthesis of some of the compounds of the invention. Accordingly, representative protecting groups
that are suitable for a wide variety of synthetic transformations are disclosed in Greene and Wauts,
Protective Groups in Organic Synthesis, 3rd edition, John Wiley & Sons, New York, 1999, the

disclosure of which is incorporated herein by reference in its entirety.
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A. Sandneyer and |ike reactions - This procedure
transforns an aryl or heteroaryl amne into a

wdizasoneéaen sal t,' such as a tetrafl uoroborate sartus2aam19540

subsequently to 1251 |abel ed conpound usi ng Nal25l. A
represented procedure was reporged by Zhu, D.-G and
co-workers in J. Org. Chem 2002, 67, 943-948. B.

Ortho 1251 odi nati onof phenol s- This pr ocedure al | ows

for th [ on o

a phen%? aﬁ@%@g‘%ﬁ‘e H’B%&ﬁ% eé} Eseﬁﬂg‘ff% g’gl \}\1/%) Jgpsgrorms, for
[ qxamplewa@momrs@émem; &b anderstobd 88t thd ﬁpﬁcSZ;G@!bHﬁQfBﬁns can be

by t Wi .t h

By RSt ot S0 B SRS blhetort 3 o grgpmenc
stvethesissising enethods/lgown gnthefirt tohvbtaar qnhntmﬁneh;et eroaryl
brom de to the corresponding trialkyltin internediate
using for exanple, a Pd catal yzed reaction [i.e. Pd(Ph
Rpther Utilifidsr ough an aryl or heteroaryl lithium in the
presence of a trj-al i de. or hexaal kylditin
e g R e P B RS A3 T PraBagads of Formula 1)
Nhat Brouking uscdal Wor dﬁi}l‘ 18 rddib-idnagin@ bed 16 iCReae vordh GiRBaAdM vivo, for
§ 44d S280- S2 A radi o-| abel ed 5HT c_ receptor

8?%%?:}8%81 GHHaERRg | SHTyc TECPRIOp R tﬁ%@damﬂ%%w@éhmn@ and for

aﬂﬁﬁYylﬁgQSH'qufébépﬁdflhgéfﬁls HinBibRGABRNRAE 81 a 1aBioIRRRE Bdmpound. Itis a
synthesi zed or identified conpoun

frlf%er obipes S ’fwédmsatenady AP Beveb YT atcerionasiys afsvhishicpiprjse such

t@dla%we@cdaﬂlﬂa,dﬁdgg of the "radio-| abel ed conmpound of

Formula (1)" to the S5HT c receptor. Accordingly, the

ab| li tve@fesglt freventiop eRpBeRs éﬁotoﬁlcélb’rffp@ﬂeé opinp¢untihef Formula (I) and any
(Bgh&a h@faﬁls%sh PR .

20000 08 APl T Bl el o gy o

i o STafio @he}?g” eerpopids gre thqﬁ@Whlab@ﬂee@nt@h’p@umﬂ@mdef d1$0ﬂnsed herein, but for

v, ept o In q
H%t%%gc?ﬂn% RIEE ctﬁ'%{eohlo rg% %%re&ﬁceﬁ%? sug) tgd é}ﬁgnl é'%v% gtaﬁ g omlc mass or
aprsemurggodiffient fronathe ethaic Imsb@dnammﬁeh‘@pﬂcﬂb'éblﬂﬂ in nature (i.e.,

Q{Epaﬁlg%gcuﬁﬁ%é agllltL {aﬁ%ﬁﬁlcﬁlgcagﬁléa ?n%g{')e mc%'ao%%mé:ﬂ%})@nfl%%fghe present
titneentiubineitderovt are not)henteémdﬂhﬂso \&ﬂﬂ‘mds Dﬁhﬁdehibﬂuﬂl)aﬁeta&d written as T
dupas~ af. b 1sess b U5, Ls S thr 1247 125
SO s iRt OnaoT hafedSi i o o 1 T 1B 1 ™1
Iaeé § 1It ﬂ‘hﬂraébmtﬂld@ﬂmatrﬂ/incc@d?ﬁéd i SIRSinddnt fdﬂﬁ‘)-ldﬁe&ﬂh@lﬁﬁﬁnds Wﬂl depend

tor d cCone a rent tothoseln
SR B0 O RSO ARDRL L g 1058, bl
de@plbﬂ]slbﬂhﬁg an%coﬂtpétitmb@ssﬁy@%ﬁi@bﬁfrﬁgthai ieorsdr29%, 01C, t21319 125 Bl 358 or

hods of the i.nvent.i on need t e, per, 015 26
O TP b i e Pt o BT LF - SR ek ST T, Br, "B

&eﬁBewmegeneQﬂwHeanﬁaisempj ects, advantages, and novel
features of this inyvention ,',I | _becone apparent to
t hos e T8 Prderstpof that 3, gadip-jabeled ” or “labeled compound” is a compound of Formula

(D) that has incorporated at least one radionuclide; in some embodiments the radionuclide is selected

from the group consisting of °H, *C, 1, *S and **Br.

Certain isotopically-labeled compounds of the present invention are useful in compound
and/or substrate tissue distribution assays. In some embodiments the radionuclide *H and/or *C
isotopes are useful in these studies. Further, substitution with heavier isotopes such as deuterium
(i.e., *H) may afford certain therapeutic advantages resulting from greater metabolic stability (e.g.,
increased in vivo half-life or reduced dosage requirements) and hence may be preferred in some

circumstances. Isotopically labeled compounds of the present invention can generally be prepared
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upon exam nation of the follow ng exanpl es thereof,
which are intended to be illustrative and not intended
woao@iédom ti ng. EXAMPLES Exanpl e 1 Intracel | uPar/uSB04/019540
Accunul ation Assay: HEK293 cells were transfected in
15cm sterile dishes with or w ghout (control) 16ug of :
hurmn 5HT receptor cDNA [for exanple see, Saltzman, A \
, et al. Biochem Biophys. Res. Comun. 181,

B 38 S Syl RS0y i .

t fubstituting Ars fsetopitadly laveldd seagwabior en@memiommw tabgledsegniniQther synthetic

T N TN T

Welbrbseﬁ’cEm_inrﬂleﬁ:a:OmpbllrEiB obtlhattﬁ&ltlan can hé&nhﬂrme md’st Gbiidly2eturring isotope

ter
HF gt eR o P ke EFY bler PR ST RRRRRGE Y eomsuEm and
pl at eSSyw&lbm: iméethado &tr&ﬂi:oﬂbraﬂﬂﬁa&%iﬁt@b!ﬁhﬂl oghic c@ﬂﬁﬁodﬁ@ﬁra applicable

B TR v Ry 1o Ko e dhe s et e et

tc&aﬁiﬁl@ rifoEdoddtiag Weivitplevd atn@fmyBicaarkfiefbldcily Rat-e Gouows
at 37¢/ 50/&20 for three hours foll owed aspjration and
addi t i onCHRYRGREHctop i driguaCap - S BEOF‘?S‘HTG(“Pmledi@WPGCIﬁC

NRtRgmAdRcts SndBredifebHAgehedR %Hsatﬁ@{téd pr&duab®sS were kept

on ice for 5-10 min and the wells were neutralized by

addi t i BrmReguctimotith Sofivmy Baaehyieds (&) -d hisgwrcedite i a3thes expensive and
SL@Jldﬁteé ABcusbr¥ntaiEtnk reditiBle @Sh MBHAE: B%@ucfhra@ ﬁﬁEhy'dEEt kétones lactones, } :,

further processing is desired. e lysate was i
testgrpstndtpedikei nto .5 m Eppendorf tubes and 1m of b
chl or of of SLIRLNARA ikl Rk .ﬁﬂﬁﬁ@' bﬁr ?6% &2 Sk QR oduct

was vortexéld for selconds and the u h‘i ls e \?vas s%lo ot at
aapdt thdoreideabspBlifie et vinesl -Idtotrequied mpums wgmtgemg esslisgible functional

o O <58 o[ M gl ol SR R MRS, Dl ot o

t h e c olb.ufiritiunT Gres EprumlLaba]mgt Hbis pwmschedlnvwltfds eRposE pfscurbdrs

nosi t.o d MM Na- atel/ 6 3111\/\ te.
_l.xﬁ)éud n} 19 eX(f‘hanet%tpl gl%lOﬁlS IO ’[1 m as \}\Ié i e reFenf;e Q sm{t\r!t%le ca{a%

sci ntikl Htmmnylanoa hmngsmmah Indlmgﬁlp THis pjiﬁceﬂlﬂb rstusxhdllabmplnyed to

cockt L @g n;lmﬁlof 0. orm.c acid/.

i e ot G o s GRSk BBy ARG Vit eh specf
10tivity r@sfth}@ iclidCYr ’I‘Hlsﬁmﬁﬁdddﬁ gieaaIoRs fenhigherspiceditvity, such as for
rlnsed <;7§ Cté(h O@IIHOand stored at 4 Cin water.
T‘H‘émBlF A Armdities in the | P Accunul ati on Assay

for s &Wﬁﬂn@ﬁc MEREER $@HREPorEn€ HAPBUBEES eI 1510 ket trdlecules include:
Tabl e bel ow. Table 4 5HT (ECs )

A. Sandmeyer and like reactions — This procedure transforms an aryl or heteroaryl amine
into a diazonium salt, such as a tetrafluoroborate salt, and subsequently to '*°I labeled compound
using Na'I. A represented procedure was reported by Zhu, D.-G. and co-workers in J. Org. Chem.

2002, 67, 943-948.

B. Ortho *Iodination of phenols — This procedure allows for the incorporation of '°I at
the ortho position of a phenol as reported by Collier, T. L. and co-workers in J. Labeled Compd
Radiopharm. 1999, 42, S264-S266.

C. Aryl and heteroaryl bromide exchange with **°I — This method is generally a two step
process. The first step is the conversion of the aryl or heteroaryl bromide to the corresponding tri-

alkyltin intermediate using for example, a Pd catalyzed reaction [i.e. Pd(PhsP),] or through an aryl
or heteroaryl lithium, in the presence of a tri-alkyltinhalide or hexaalkylditin [e.g.,
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Conpound No. | P Accunul ation Assay (nM 23 7.4 44 8.0
Certain conpounds of the present invention are

weoeebwsmiewe for the S5HT ¢ receptor conpared to PO®USED4/019540

and 5HT receptors; . for exanple Conmpound 23 has an EC
val ue of 44 nM agai nst the 5HT geceptor and is
essentially inactive against the 5HT receptor, and
Compound 44 has an EC val ue of 529 nM agai nst the 5HT

| ' ' ' i he, BHT , .
R A A FS S e RA bR BOBLTRE . W Floricrs s
r babsled/BpepdrdiqpherDA0Ie Y4, 528681225 3250) wer e

t day/ ni ght hed | i ght. .
M e T TR
t te sdentiffy/cvaDmte doenpbersis. Thepgnerdl iemeapingwlySymBdsed\igdne e dddthpound (i.e.,

c : >0
R i B TRy 80 bPE Fp igt compound o
| Fyrecth 6o ?ﬂ?iﬁHﬁ?fec@ﬁﬁDA%ﬁi@ly, ‘ﬂ%{ﬁbﬂit&yg)f l(aZesﬂio‘aﬂiﬂund to compete with
Oc) s rea roups, count er - bal ance .
i SO O o Q) fp et R D e e Tpsgtir direely
Odétrelates thGts BAdm@ai@agh ani mal was presented with a

pre-wei ghed amount of food in a dish. Food consunption
over di ?}%éar%éﬁii cQMRAING5 S e Prefens My eriion Givd & the Hddzcisgeeptor. In one

Vit Bikdagk thdMBbdl QB BRI Rbs A 1CE ées@th%pgooa?ﬁoawwgﬁs §iffnet Dbodiment the

food was presented. Thus, food consunptio
nteketadicewipeund hassn 165 Bss Barbaboutri@0 2, 51 Yot snofesémbujdanni the labeled

Fi [ ] lpstr s_th ffects of. Conpound 44 af the
e Bb R b LR BT ol Pl sy TP RPe: o 9l Smponind s
canITPg Ussglthirndtiold 1 @d, dndadlstillVeda6thE@ndbiiM@niltRe labeled inhibitor has an ICs,

vehicle-treated controls after adm nistrati on of all
dosden byt O4WM-first 4 hr after food presentation.

Thi s ebth@GbesWR e BRdcRER B&BtoFOnd Tnefiods Rt HREAL g]arent to those in the art
presentation at the hi ghest dose tested. ED S

rRgpearigon, Hite alia g roview ofghis dilospr. af t er food present ati on

wer e ] . 4 i .
e Sy BRI s

E;@gfﬂ@}eé argy @ﬂicp}a@m@t plgimes pr ipR0yF)articular sequence. Additional objects,
| 5 € i h. i . ara.rflo an.clne
OB AU MR b KL RRERALE e

acid salt (Conpo r epara
dronexamirBfiernaf-tlest thildwin@exainplepthbreslz whiels ark froended W ée illustrative and not

?35@3%%3%&@' amine (20 nL, 115 nmmol) was slowy

to an i1 ce-cold solution of bronoethyl am ne
hydrobrom de (9.8 g, 48 nmmol) and

2-ni trobenzenesul f nyl chl oﬁ)?é}q&,ﬁﬁg, 45 mol) in 200

nmL of met hyl ene chl ori de. rring for one hour
iBxasaple Ice- bat h, the crude

Intracellular IP; Accumulation Assay:

HEK?293 cells were transfected in 15cm sterile dishes with or without (control) 16ug of
human 5HT,c receptor cDNA [for example see, Saltzman, A. G., et al. Biochem. Biophys. Res.
Commun. 181, 1469-1478 (1991)] using 25ul of lipofectamine. Cells were then incubated for 3-4
hours at 37°C/5%CO, and then transfection media was removed and replaced with 100ul of
DMEM. Cells were then plated onto 100cm sterile dishes. The next day cells were plated into 96
well PDL microtiter plates at a density of 55K/0.2ml. Six hours latter, media was exchanged with
[*Hlinositol (0.25 uCi/well) in inositol free DMEM and plates were incubated at 37°C/5%CO,
overnight. The next day, wells were aspirated and 200ul of DMEM containing test compound,

10uM pargyline, and 10mM LiCl was added to appropriate wells. Plates were then incubated at
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organi c solution was warnmed to room tenperature and
then washed with IMHO (3 X 75 nL) and saturated

wagusmeoNaHCO (2 X 75 nlL). The resul ting or gaRCT/US2004/019540

solution was dried over MgSO , vacuum filtered, and
concentrated to a yellow solidggPurification by colum
chromat ography on silica gel (EtOAc-hexanes, 1:1)
afforded .5 g (82% of a yellow solid. H NVR (400 Mz,

/5‘)§ H ﬁ) gh?eegi %i)% f&g\wgc} as?}rano% agcfl"%y a8d%1'_i§{1 Hflfr%& ’h!)e :,g?l% gtop solution (1M

(Ié‘OHJ19;ml\6 Ng—bp@te 2.8 B)M EDTAJtcFadtbwelimPlfeskfere Rept on ice for 5-10 min and the
C\@élﬁ wfgtn%?treafhg{dag addlggrplnfgoal o'f'fresﬁ(?c% coﬂ%%ﬁlr’a\ﬁgglon gtgl(ladon (7.5% HCY).
I\Pl{thsr We ﬁamfmzep hﬂd)ﬂllram prodessdghy Hesir@l. riite hyshie maethestdnbfoned into 1.5

0 5L bl s horrmitpan L) Viradiscts Fopgphuton vas

Buobtexeddor)15 amdnd%-anﬂ) theppan iphdse @aq dbphedgo a BiofadWG1 -X8FanZdh exchange

et CoP P g B G R e R OBl P75V A B m ofwoper

Eihe¥d0vaa vl dstambvetle ydlinin. VIEHe @6lufnh Xad Bon Whshed @Ak W Al &% mM myo-inositol

(B RE ROk Borr e b ot T PR R Y gt

WﬁmllaMélSQals Wik 6 il bekcRdlatidh dockN 6eR LmAted, 1M fomic acid/ 1 M
brown oil. Purification by col unn chromat ography on
SAOpQRipTy formatesy The cols EE reegrorgediyrvehiagiwih &&myofOslapformic
Ocid@aM %ﬁﬁﬂ@m&"&kﬂaﬂ an(!l‘mMé’d (AL OyiHE HZ% stbreq a84 08n Fal8d
(m 1 H, 7.82-7.78 (m H, 7.67- 7.6 2 H,
7. 33 (Hﬁ blojogq;cagacgwtlg_s ip thqﬂP Afcqq)ulanyn Assay foe) geV(alqu[ reg_requ)ltatwe
Qo%%mﬁrd?%e@ﬁﬂwngn ifhple 2 vERw( appar t, 1 H), 3.41-3.35 (m

M5 cal culated for CH BrN S+H 400, observed:
400. St ep 3. Pr epar at i on of Table 4
I -(2-B

AN 2- (R-
nam dej—9646 as2
di car bpnat e (700 n7g3 3.4 mml) and d| phen;?l4 2-
pyri dyf phosphine (400 nmg, 0.4 Iy 1n 20 rgg of
toluene_was charged with tetraklis(triphenyl phosphine)
pal | adi um (130 rrg 5 nol e%y and heated 100 C for 2

hour s. Cetthinepmpouads oftthrepresentdaventiontar selevirs fotithsBIRsetkcéntor compared

) .

G0, B O SR Sy 0 ML ot i
dhgélﬂiTza rcs:@pwrtaln@ts epsastiadly iractiveagainsy the ﬁHﬂthrédepter el Canmupbund 44 has an
CI%Z(J O?‘%géj %M 2 a1nsl?{ ?Irl eptCF@) n&f&s gs%etn 1(1% én%u\f%a)gmrlps’][ the SHT .
a‘écfeptoded 0. 7 g (70% of a yeIIow oil. HNW (400 MHz,
CDA ) d 7.99- 7.96 (m 1 H, 7.74-7.67 (m 2 H),
7.63-7.61 (m 1 H), 53 (dd, J =7.8, 1.4 Hz, 1 H),
Edhpdr, J = 7.2, 1. 6 Hz, 1 H, 7.01 (dd, J = 8.2,

=7.6, 1.6 Hz, 1 H, 5.54
lf&&ﬁ"t‘°}°1'b52f‘ﬁ’°di‘ﬁa‘é”a‘is 6 Hz, 1 H. 514 (d, J = 17.6

HZ , 1 Mﬁle Sﬁfagﬁ Iﬁdﬂvleylats (212@-345 ere]acwstom%d &ﬁa I(a%‘i'se ddy/ﬁigﬁ)c schedule
|_@1ght%0106;3((p3}t0t10 39ang) fg_rdat baasp:liO dqys Hnor tg tegtgl_gz OM;he(tﬁ{it d%];, the animals

were weighed and placed into individual cages (no bedding) at 9:00 am with free access to water.

At 10:00 am, animals were injected with test compound or vehicle (2 ml/kg, p.o.), with treatment
groups counter-balanced according to animal weights. Immediately upon lights out at 10:30 am,

each animal was presented with a pre-weighed amount of food in a dish. Food consumption over
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Hy. M5 calculated for CH BrN CWH 452, observed: 452.
Step 4. Preparation of

wO-20@/0B69020- phenyl ) - 2- vi nyl - pi perazi ne trifl uoPOamsL08/019540
acid salt. A solution of
| - (2- Brono- phenyl)-4-(2-nitro-Renzenesul fonyl ) -2-vi nyl
-pi perazine ( ng, 1.1 nmmol), benzenethiol (200 nm., 2.0
nmmol ), K CO (400 ng, 2.9 mol) in 5 nL of DWF was
e i Pl G o R Ak IR BPAF A%, LR 21 e
1%50d ws)presafeds dhus fooé dorgerupsvn svalen@isuie@ 20R.3,30, fb)and RS hrs post-
ri‘ﬁj%ytkotni ng organi ¢ solution was dried over MgSO ,
vacuum filtered, and concentrated to a brown oil.
Pur i f i Kgure dilustyatesaheafiects ef/@magpuphsd thdRiréSerft MaEiMion@h dasal food

I\}E%keal% dg%% (g%%l?@gﬁ (%}%Og , fo‘%ﬁ pb"%‘a,k‘é‘gei_lat;%e fqgvl,eiligI,e- Hat%“@n%lg (%)fter

(adichinigration/of@]1 ddsed o¥dz the Tirdtlt hr afte? Food petsendation. 7TH8s effectwdstnaintained to

%ZQ}S if?eg?q%é g)r%?_én}qfi?n: gz i%héﬁt?io%z@ste]ii? _E%:sos émgo? t do’_l_) al\‘g_&,ﬁ, 6, and 22

Safld fobdlpreskntmtidn/wate B, 58,197tnd 441 héspbdiveld. = 10.4 Hz, 1

H, 4.13-4.08 (m 1 H), 3.41-3.30 (m 4 H), 3.08-3.01

(m 2 H. Mscalculated for CHBrN: 266, observed:
2A0fnmpRx A8 tBesds o 'SelEt8P EoAbb&Us Of the Invention

(R) -1-(4-Chl oro-phen - 2- met hyl - pi per azi ne

Hygeht-br Ferpation of EoRlotinropiophenlypvinyl-piperaping trifluoroacetic
ShdatiqCombodirdf PRR G Or obenzene (400 ny, 2.1 mmol),
(R)-4-JV-boc- 2- met hyl]gl S'er azi ne éSSQ 1.8 mol),

2- di - t3BRly Prepaesdion phiy-(>Bromp-etiybiZrritrarpengeneigifonamide.

bi phe nNﬂisoﬁI%Q}lllﬁgylargﬂ'n@@b @30, 11888hol) was slowly added to an ice-cold solution of

tris(di benzyli deneacetone) dipalladium (10 mI; 1

nigPeogfhylaginghygrobomider (9.8 -8 WD dedybsigelrngneyliayl gblaridedil0 g, 45
. . of e L1 Lhi o

PR B8y SRR ol kgt i e

veiganicchg g omwasgvasingrio eoquoiempepiure Phé thee wethedwithrd M HER(3 X 75 mL) and

0 r .
S eSO S ol M s SRRl e s,
paein gltgrédomdepneoiraigdio ¢ lyelbweso bd) r Raptfipation by cdlurnactgehatography on

= - . I il..Th
R QR Rapes, P ROl 135 S B bl yond" B g oo e,
r GRE) 8. 8.4 (nnd Hyas 94H798 @iny EH), i7804. 15r(end ¥e,d.89at, Uit=i2crHz, 1 H),

5 I t vl [
oL T3 TN 2 SRl e o B 3 v
mMogt ure was concentrated to afforded 70 g of a purple
lid.H 400, d 7.35 ( d J =28.8

ﬁé’, ' Yisp y’%ﬁ a aglaﬁ”é?Na?P%@n@-ghw?néﬁﬁ% vY-Zpitrog g
(wenzéhesWifondmfe- 3. 42 (m 3 H), 3.40-3.33 (m 2 H), 3.25

dd, J,=.12.8, 6 Hz, ,..1.08 (d, . J = 6.8 Hz, 3
I(—|) . ws‘\é%wftﬁmOéfvé%r%r%?o-%ﬁpﬂp%lﬁoﬁ?n@%@lf%@w {15y mmol) and 2-
Ebtaiipin@ind (135 g,RI7ERAbIRN 200 bf dikspRIpylethylamine was heated to 90°C for 48 hours.

MO IR I S LT e R T M

| safufbrddhlg@dofs REROW] (B 32rs50i0hY)| andisRBfa@d hflRous NaCl (1 X 150 mL). The

resulting organic solution was dried over MgSO,, vacuum filtered, and concentrated to a brown oil.

Purification by column chromatography on silica gel (EtOAc-hexanes, 3:7) afforded 0.59 g (23%)
of an orange solid. "H NMR (400 MHz, CDCls) 6 8.08-8.04 (m, 1 H), 7.82-7.78 (m, 1 H), 7.67-
7.60 (m, 2 H), 7.33 (dd, J=8.0, 1.6 Hz, 1 H), 7.12-7.08 (ﬁa, 1 H), 6.57-6.51 (m, 2 H), 5.65 (appart
1 H), 3.41-3.35 (m, 4 H). MS calculated for C;4H;sBrN;04S+H: 400, observed: 400.

td
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was obtai ned from4-chloroaniline as a colorless oil.
H NVR (400 MHz, CDO ), mxture of rotaners, d 7.16

wO0dposh16909. 2 Hz, 2 H), 6.80 (d, J = 9.2 Hz, 2 PET/US2004/019540

(ddd, J = 17.4, 10.4, 6.2 Hz, 1 H), 5.15 (dt, J =

11.1, 1.5 Hz, 1 H), 5.06 (dt, kg= 17.5, 1.3 Hz, 1 H),
4.07-4.03 (m 1 H), 3.18-3.07 (m 4 H), 3.07-3.03 (m
1 H, 2.95 (ddd, J = 12.0, 7.6, 5.2 Hz, 1 H), 1.70 (br

s, 1 Hep gl.sté%l.aHHoﬂ'bFg—éf—ﬁfon%-kh%}l?‘ﬁﬁ%ni@&ﬁenzgpe%l?ﬁ'&&ﬂ-z-vinyl-

223. Exanple 4: Preparation o
| ipgagingior o- phenyl ) - 2~vi nyl - pi per azi ne (Conpound 4).

By th . ' 1-(.
%Y Lor SapEonRRasR pRRCAINIENES il AR b St 000 me
2.3 mmododn2fbiuveylers dimainll dicirbersited700 mi IMVRNOELGEd Mpbinyl-2-
gl 65 Ay Sl o ot
Grhophie)pdliddimm (]1311-I)n,g, HmBI2% atdicheatdd T002T fof 2 hﬂ)ﬁ}s.ﬁAﬁ&W@rfis,lhe crude
i {8 tghredoyl i et g A8, s
hqﬁeougNZCHz X 100H)L,). FhdBsudtirForgamic sélutibn wad.ddidd @eBigSA,, Vacuum
et A sopted e pRvRRL Bisfcolagduoamslpmesanyca sics o
JEDAPnhapas at3)affordéd (R $70%) of a yellow oil. "H NMR (400 MHz, CDCly) § 7.99-
OS5 el L et e T
Exz e 1z, 3 H), 7.01 (dd, T = 8.2, 1.4 Hz, 1 H), 6.95 (td, ] =7.6, 1.6 Hz, 1 H), 5.54 (ddd, J =
I - (3-Chloro-4-fluoro-phenyl)-2-vinyl pi perazi ne was
BSANE G Rorh . 551 G B A0H ok Bhsi0Fi(hd 009 018 S B e, T = 8.0 i,
034 Hz,H IYVR74-4@0 (¥HZ5r), §8633.28 (B 1§, 8108 (@i, ¥ OV AORL S 102.80-2.74 (m, 1
FCHEMCR SN NN AL U R
%7 H?Z, %C#Fg%gﬁﬁb“)g Bié l-gziﬁlg%grilﬁl(eﬁ?l)-%%@-p?ilia%%Qgguo(rﬁ?c:etic acid
Gal'tl): 1.72 (br, S 1 H) I\/S. cal cul at ed 1"or.C H ClFN +H:
241, 4o Exar 3, 6. .Pr. i S
NE %ﬁﬁﬁé’.ﬁgﬁﬁﬁﬁﬁ“%@?ﬁ“ﬁ RiniEE A BB b fferacine (510 me
nive nengbinbe0 ppr2dcredol),&-66); (490 mea?p hendd).id 5 mL of DMF
43P o AR 5oV Tyl et ne s tbra e
from 3- chl oroani 11 ne as a 6r '8% Ss8ﬁ’f3.m 9 466y and washed
IWrth, waBBQC2 X)150 ﬂiblhnﬂwtuf_hfcedraqﬁﬁmem 8C1 (B X7.50 n{[)., Te resullin@ organic solution
R!Za:s d:é‘c.ezg%ier( lgfgg&;, Slgck"}ﬁ% ﬁl’l_ter%b Q#C%C%ﬂr%q to6f' 117185\%'116 @17 ]fg%glﬁﬁﬁ’gn ly column
Tevbfephasd }ELHIMeG:NWater,S:’DnggﬂEd %81) n}g @Zelfog oa alwlgtegélli_cllz. Iy 1NMR (400
- 4. m . = 12 4, 3.
= i) 553 b 110470 G o€ mp et @y gt s A s e 1= 7,
Sl,.43Hz, H)EH), WFB @1%] I;W.g,t lecdHi,Q{H),C%bb ,I‘ﬁ;ﬂgs, 1323 19ysedv@dr=17.6, 8.5
e 3, 7: Preparation o
ﬁizze %mﬂh‘—éh@% Fz.3 R +rjit (Gpf ﬁé?-égianhia A 18145 Eat BR.i3e41-3.30 (m, 4
agj slosabt (h,Gomp (M's“Qalﬁllafeﬁgbri@ml}BrNﬁﬁ65,%56?@6’&?263.6ner al
mple 3.1,

procedure as in Exa
| - (3-brono- phenyl) -2-vinyl - pi perazi ne

Example 3.2: Preparation of (R)-1-(4-Chloro-phenyl)-2-methyl-piperazine hydrochloride salt
(Compound 2 HCI salt).

After a solution of 4-bromochlorobenzene (400 mg, 2.1 mmol), (R)-4-N-boc-2-methyl-
piperazine (350 mg 1.8 mmol), 2-di-t-butyl phosphino-2’-(N, N-dimethylamino) biphenyl (20 mg, 3
mole%), and tris(dibenzylideneacetone) dipalladium (10 mg, 1 mole%) in 10 mL of dry THF was
degassed with argon for 5 minutes, a 1 M solution of lithium bis(trimethylsilyl)amide (2.5 mL, 2.5
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trifluoroacetic acid was obtai ned from 3-bronoaniline
as a white solid. HNW (400 MHz, CDO ), m xture of

woab@meé®2 d 9.87 (br s, 1 H, 9.70 (br s, 1 HPCT/US2004/019540

7.14-7.12 (m 2 H), 7.10 (s, 1 H), 6.91-6.86 (m 1 H),
5.70 (ddd, J = 17.0, 10.6, 7.2¢z, 1 H), 5.25 (d, J =
10.4 Hz, 1 H), 5.22 (d, J = 17.6 Hz, I H), 4.18-4.14
(m 1 H, 3.42-3.29 (m 5 H), 3.19 (dd, J = 12.4, 6.4

H%mol; i Y HF W% é&é&?&éb%@ﬂ f)x‘i%n Crid r@[c% :nurg@Zs th&%?t‘é&’ %%5"0 for 18

267. Exanple 3.8: Prep aratlono R,
| hocarg @.ﬁgV@msoth@ mpfl\@nyru)‘e Qaamwntramdgg p Arovwmeil and punﬁcatlon by column

t d'h}cfnllawa‘ﬂﬂf &t élﬁca%gl' (ﬁt %J ﬁexgng? f{'ﬁ}ﬂ H@d(?d Fe’ﬁg % %}1 By

sane genera proceadure as
| - ( 3, Slhgireshltiog Righbye- )"(‘EChlpwyﬂhpmy[b)eZ—mzﬂml@henylplperazine was dissolved in

d,f :
ty ]}oxngaﬂgch%%%g% hf ?é]iél %d;%g Z%E trrimalg eanfl b gt)yl%nggpclm,,alﬁé)anol). After
fsmnd@g Ko Clhodts Hhad-tea®iby mixolys eny@tocdbdted Iasiofik® 7Gmy of a purple solid. 'H

Iﬁ?g&@%t Zl@f’so r §§9I(ap8?1 TehyTP:393% 2 A1 7 Hi (epan 44 5es8-8 Hz, 2 H), 3.97-
90 (s OFRCBIG- 2426, G 1520.20-8 EOOROUNKS.I5 T S2d.8)6. ﬁy 1t)e1.08 (4, T =

1&?% %%%nﬁgﬁcg%ﬁgﬁfﬁlkghgﬁylﬁgm Weﬁ%ler azi ne

trifluoracetic acid was obtai ned from

%ro 4-1S0 rop é}lne as a white solid. H NWR
I&%ﬁ ra}mﬁ 167[&{4 I(G:Chjom @e@y]ﬁ%—mnyl—p.’yerayingglompound 3).
(5 dgz Bﬁh@sa‘ﬁ)e génddal bl?ocecﬂarelﬂ)s m @ia%le(ﬂ]: 1{4 €hﬁr&ﬁll|{)éﬁyl)séuvﬂgll’-p1perazme

(S obtamei%org 4]géloro_fmp})1e asg. cglgrlqps eljf 1](1-{111\11\@ (|490 Malza@D @l pmixture of
(raﬁamérs H)7. 163(d0J7— 2298, 11), g%o'di 7 =288z (25}?)98 ?’9 (ddrl J- £.£104,62Hz, 1

Q 21 %d J Hz, anpl e
pli)ef,};r ,,Jonllolf,l FHZS; H), 5.06 (dt, ] = 17.5, 13Hz 1H), 407-403 (m, 1 1), 3.18-3.07

| (oo 2 B0 - o, h b LSS0 08, h‘QWOP’f‘GWHé 7,4 (@TE% @; ﬁ)}%Z'%ES calculated

e trifluoroacefic acid sait Conpoun
i idareNedh 2P dlobprsd@dbire as in Exanple 3.1,
I -(2 Brono-4-trifl uoronet hoxy- phenyl) -
- Vi néj@fl perazine trifluoroacetic acid was obtai ned
fEXemp :ofspapatipn 6f (Re)d- (ﬁﬁﬂﬁwﬂ-yhmyu}hanﬁlsplpemﬁhé @€ompound 4).

?glr i g ylﬁjé}_wbyﬁ %ﬁ%gal Wed&% %{ &E% 3 Il_é(? A 1}1011) th%%%) 29 Y]m)ﬁ-plperazme
gvag obt@m@i firm 3-flubdpaniline 2O a ¢dlorleds oil. 8'FBNMR (400 MHz, 6D@B), 5 7.14 (td, T =
%%‘ nghfe %Igﬁ%j (&d,? 5% ,'gé’}fz')ll H?,’gé(éw(ﬂg.guﬁgﬂé_%.%9-§.44 (m, 1
H), 5.8 @ad, 3—21844 9.6,4.4:0) ) 3. Bdt, 3=02.7( hp H2, H)), sSB8anl17.5, 1.5Hz, 1

%Dl‘%l - B ali&);???ﬁdéﬁ(&rpﬁé%§/|7}{%h%ﬁ§/|3 183.Q7 Gy f Hi 2 (s A= 124,

61014r3 6 Hm,o]rH} age(bre, BH). VS adltuldéaompoHdrLE T Bo, sikiid 207.
By the sane general procedure as in Exanple 3. 1,

| - (2-Bromo-4-trifluoronethyl-phenyl)-2-

\HxByble3l 9 er@giratod 61 (RI9) 91@&hf)rb-a- fﬁfbh‘&pﬂ@%l)@“lﬁ‘flﬂﬁﬁrazme

(&%lnpozundr?rm 4-trifluoro-nmethylaniline as a white

By the same general procedure as in Example 3.1, 1-(3 -Chloro-4-fluoro-phenyl)-2-vinyl-
piperazine was obtained from 3-Chloro-4-fluoroaniline as a colorless oil. "H NMR (400 MHz,
CDCly), mixture of rotamers, & 6.99 (g, J = 8.5 Hz, 1 H), 6.91-6.88 (m, 1 H), 6.77-6.72 (m, 1 H),
5.75 (ddd, J=17.4,10.6, 6.4 Hz, 1 H), 5.14 (appar dt, J = 10.4 Hz, 1 H), 5.06 (dt, ] = 17.2, 1.0 Hz,

1 H), 3.94-3.91 (m, 1 H), 3.17-2.92 (m, 6 H), 1.72 (br, s, 1 H). MS calculated for C,H 14 CIFN,+H:
241, observed 241.
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solid. Ms calculated for CHBrF N HH 335, observed
335. Exanple 3.12: Preparation of (R S)

wa20@/0ohyl - pi perazin-1-yl)-benzonitrile PCT/US2004/019540

trifluoroacetic acid salt (Conpound 12 TFA salt). By

the same general procedure as isg Exanple 3.1,

3-(2-Met hyl - pi perazm |-yl )-benzonitrile

trifluoroacetic acid salt was obtai ned from

3-am nobenzonitrile as a white solid. H NWVR (400 Mz,

cod ), d 7.37 (t, J = 7.8 Hz, 1H 7.27 (dd, J 7.6,

OEgunple 3.9: Pyepaifating of (R,3) 1-(F CiloxdypheBylF-2-virgihiipetazine 1¢o1@pound 6).

1 0. 4J ]%y @,% E%n F% g}%l'pﬁ?e&z %gn E}‘gaér%)lel(g 1 %-(ﬁ%‘l)hlol‘% Egléély]g 2§é}yl-p1perazme

ms ofptafded ﬁ@nse‘;:hlg)r@sﬂl@ms a1cold)19ss 3il2 F VR (400 MHR CBCL:H mixture of

by DL, BP0 4 g . -

1137)4 189, i $Hz,SdHeS g&f&e,rJa# 10p%; d)ﬁéﬂ:ut &), 807 (dit, Fxamp) 5 Bz, 11, H), 4.14-4.13

| - - g r 0
Pt S TGt A AL DS BEl B R g tors 11
NMZ calGidikd for G, 8;;EN,6H3R3( thserdedd23. 5. 79 (ddd, J = 17. 2,

10.6, 6.6 Hz, 1 H), 5.33 (d, J = 10.4 Hz, 1 H), 5.25

(d, J =17.2 Hz, 1 H), 4.28-4.24 (m 1 H), 3.46-3.37
(manﬂplé‘B 7: ﬁreﬁarzﬁwa 3f (RIS) REEBromd- [ﬁﬁnﬁlﬁk-vﬁlyl-ﬁlp'épazme trifluoroacetic

le 3.14: Preparation of (RS
Iw‘gg‘ftyfp“‘?l’?/‘?"rﬂﬂ Tg‘gﬁﬂf dazine trifl uor oacetic acid salt
( Conmpogyile ﬂﬂneTgE&rﬂékdc}:dur&é it BeansME1, 98Bk o lﬁ{eﬁﬁﬁﬂ%ﬂ—plperamne

as i n Exanp | -o0-Toal yl - ZV|nI-p|pera2|

t‘i‘liﬂf“l’f&%’fF‘&fa‘aG@tWaé Oa%mad Gom bmaoa%lbfwa%ﬁé@ﬁﬁ pich HNMR (400 MHz,
OCDQL}JhﬁjAtﬂg oPStathedll §.87 gﬁk llch) WN@S (141@07 Mz, 12@9 £39), 7.10 s, 1 H),

m xt ure of rotarrers

A6 0 1 530 G, 17 540, 16T DHA 10g3 55 (ke 104 Hay 1 H), 5.22.(0, 1=

?{1774@{& Gl(i@ 4.98F 14Zm21 H)1§)4ff-'3 ﬁirﬁ é-ﬁ%q]w@d’ e @Q éﬂ%a‘ldm MS

Jealeulptyd dor CZzE?a;BrEz@ 9é7 olnseﬂ)ed 2¢7.42- 3. 31 (m 3 H) ,
3.15-3.06 (m 2 H, 3.00-2.95 (m 1 H, 2.34 (s, 3 H.
Exanpl e 3.15: Preparation of (R'S)

| EXaipBe BB Pmpnm-tph eh(R.$) PGvi-Righlop-plemaii2pdnyl-piperazine trifluoroacetic

hé’cﬁ’&&?t'}bg{n Fa(GRmpound 15 HA salt). By the sane
er al ure as I'n Exanple 3.1,

g ( 2, 3Byjﬁhe bamwrganqyﬁ@mpbc)m?as\m Foydnpplqet, 4 7B i atichiso-plopl)-Bethyl-

from r.oani t.e, sol |

I\R_leeraztﬁé'lﬁ{}oro& ga@@%etmesd ﬁ%m\ﬁéq A dlghlt?@agp%efs ﬁg{wi (H% MS

ScaBfdlafed for£1§{1ﬂM+H}I2257J.oblsﬁryed5’.521 (dd, J = 10.2, 0.6

Hz, 1 H, 4.09 (td, J =8.1, 3.2 Hz, 1 H), 3.43-3.35

(m 4H, 3.28-3.16 (m 2 H. Ms calculated for CHF

NExaipl@2.: Prdpagitioadf @LS) 1-@Brploet-BopkopyliPhepdy-2kinPpipérazine

§%@%Ft§fi&&q%f(&gg{)gu&rbe{yig lt% et hyl - pi per azi ne

By the same general procedure as in Example 3.1, 1-(2-bromo-4-isopropyl-phenyl)-2-vinyl-

piperazine trifluoracetic acid was obtained from 2-bromo-4-isopropylaniline as a white solid. ‘H
NMR (400 MHz, CDCl3) 6 7.41 (d, =2.0 Hz, 1 H), 7.09 (dd, J = 8.4,2.0 Hz, 1 H), 6.99 (d,J =
8.0 Hz, 1 H), 5.52-5.43 (m, 1 H), 5.21 (d, J=17.2 Hz, 1 H), 5.11 (d, J = 10.8 Hz, 1 H), 4.09-4.04
(m, 1 H), 3.39-3.26 (m, 4 H), 3.07-2.98 (m, 2 H), 2.83 (septet, ] = 6.9 Hz, 1 H), 1.21 (d, J = 6.8 Hz,
6 H).

Example 3.10: Preparation of (R,S) 1-(2-Bromo-4-trifluoromethoxy-phenyl)-2-vinyl-
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acid salt (Conpound 16 TFA salt). By the sanme general
procedure as in Exanple 3.1,

wa-20@/03632 f | uor o- phenyi ) - 2- vi nyl pi per azi ne wasPobta2Mwed19540

from2,3-difluoroaniline as a white solid. Further
reduction of I-(2,3- 71
di fl uor o- phenyl)-2-vinyl - pi perazine trifl uoroacetic
acid salt with palladiumon activated carbon in MeCH
Vﬁl%érﬁmﬁé’ ﬁ‘fﬂlﬁrdﬂcgﬁl alcﬂ%g ‘i’é&ﬁ{nﬂﬁﬁ 10 TFA salt
3-di fl uoro- eraz
trifl L@ffba&a@teugenea@ mcg@qu as 1¢E)lee(3400 (BABzomcc&)tzmpromethoxy -phenyl)-

72 Jiﬂyl% 3&7 azﬁlg]mg]]la x’(_)Qmetlg a&ﬁﬁswgs o%%g{e{{]gaé Z'ﬂrOm%-é%iﬂu%J}oAf%et&éﬁyamlme asa
}p,;)e ‘solid. 51g NMR{(40084Hz, TDEL) 59 96t s21 H), 9.60. (8%, { B, TH6<d, T = 1.6 Hz, 1

7 Ser vglél1 5, jE\@HQ%%)UZ%qad L%ﬁgrg!ﬁg 6(@ {F %é} 8-> Hz, 1 H), 5.23

|(d(J$ H. &Hz,d Ip)h@m@(d) J 2160yl t H),perdz I Ad.0tH4, il )03 48828 1§ 4 H), 3.07-

e B (Conpound 17 TFA salt). By the sanme general
??%Zd%ldglrﬂé as in Exanple 3.1,
1- (3-fl uoro-phenyl)-2-vinyl -pi perazi ne was obt ai ned

om 3-fl.uqfr oani ite solid. Further

fefs G G opokon B Lhlios 33uhboraynetiy plhenpynunst piperasine

tiriflhbrocicaCid @ltACHEpsaldi1 IR ADsapl | adi um on act i vat ed
carbog?ig MeOH whi |l e over a H ball oon afford
| - (3- FIUBT B95 §EIRAL Progeduterqs %iaB’@Pézll A&2BFITIg- ‘tra?fbla@mhxl-phenylﬂ-

atiyllpetine ﬂﬂﬁﬂv&cétﬁ%ﬂ% obthibd fram Q-b;&nﬁzﬁtrﬁﬂ[)ro%net%'léﬂ)lme as a white
b r.'s H, 7.25 (t

ﬁ?hg f&%alc“?at%(’f(?lﬁ L 35, Olfellﬂ&d 3%: 72- 6' 62 (m 2

H) . 371366(m 1H) 345333(m 5 H), _3.24-3.20

(m 1 @c 7 (m 88 (t, J = 7.2 Hz, 3

Hixamppe 3.L2: Ry Fla%ré‘i'f“* @KR@ iir(?t WI'PHGQQZ%MBMMDE@ trifluoroacetic
BRIt fCoingdhind 5 Gf#Ar@it).on of (R S)

I -(4- FI uor o- phenyl ) - 2-et hyl - pi perazine trifl uoroacetic

aci d hthe pws ﬁﬁ@@hﬂros@urpram ampleByl, 82 Msthykpigemsr-aiyl)-benzonitrile
R QRALR a@é sdlﬂ'\vﬁ)&mle?frg‘m 3:amtncbShzonitrile as a,white S(()]lldf "H NMR (400

-fl uoro-phenyl)-2-vin erazi ne was obtal ne rom
M%@@%,rﬁﬂ Jas/. &Hmflf)e? Fodd,d = mn)tsﬁézr 1 FRIULST.0nmoR H), 5.71

dé7 L r I [ I | PS
(G LA RIS 1 1F s Y RS NG 67 201 by . 425421
¢y bh 3i4a-3MO0H, HH), I3e’366ﬁ/Br(nal H)fa24 (dd;rJ =affHcdat, 1 H).
| - (4-fluoro-phenyl)-2-ethyl -piperazine trifluoroacetic
acid salt. M5 calculated for CH FN +H 209, observed

m@mpE)Gaﬁp | Parepiardt8in dPI(R;Sal-(B,S-drﬂm)fo-phenyl)-2-v1nyl—p1perazme (Compound
@-I-(S Chl or o- 4-fi uor o- phenyl) - 2- et hyl - pi per azi ne
hydrochl ori de salt (Conmpound 19 HCO salt). By the sane

g e ner &y élmds::me geme?I I?i‘lscddﬂre Es(ﬁhrﬂthplg 34, 1-(3,5- d1ﬂuoro—pheny1)-2—v1ny1—

or | erazli n
ikregBt ArRbaien G bR BREOBOHEa 6Pl SHOMPAHD MErDCL) o
l6i4g ket 3 8O SVER), $oﬁ9|(aidd H=MVR 10408.6\H7 1 H§3|3 3@@ 19 6202, 8- 10525 (d, 7 =

(dd =
é%éﬁsf%w 422f< 9%34"@3(%70@5}9 31@%23@14% 25 (bpg5, 1 H).
334329(m 2H), 3.27-3.22 (m 2 H), 3.11 (dd, J

]Eihr?nble 3.14: Preparation of (R,S) 1-0-Tolyl-2-vinyl-piperazine trifluoroacetic acid salt
(Compound 14 TFA salt).

By the same general procedure as in Example 3.1, 1-0-Tolyl-2-vinyl-piperazine
trifluoroacetic acid salt was obtained from o-toluidine as a white solid. 'H NMR (400 MHz,
CD;0D), mixture of rotamers, 6 7.19 (d, ] = 7.6 Hz, 1 H), 7.13-7.10 (m, 2 H), 7.04 (dd,J=7.6,2.8
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6.2 Hz, 1 H, 1.03 (d, J =6.8 Hz, 3 H. M calcul ated
for CH CLFN +H 229, observed 229. Exanple 3. 20:

weénepaneto2 on of PCT/US2004/019540

(S)-1-(3-Chl oro-4-fluoro-phenyl)-2-nethyl -pi perazi ne
hydrochl ori de salt (Conpound 2G,HC salt). By the sane
general procedure as in Exanple 3.2,
(S)-1-(3-Chloro-4-fluoro-phenyl)-2- nethyl-piperazi ne

V\ﬁé 1Qi3t ﬁh:ﬂ(ﬁ@d fJL01"74[ g, @%ﬁ&ﬁ'}ﬁr%é Gl }U% 9?1‘%”121%‘%’ 0308 1=10.4 1z, 1

eas alig

7V-boc-"2- met erazi
srzm Béi3 (J4INVRIQ 406, R/ﬂﬁp 3.4-38 19149 H(),t§r15s3 oq@m)z H), 3.00-2.95 (m, 1

2 6.94 (ddd, J 9.0, 3.8, 2.8 Hz, 1
st)lggzgsoz?()gns (mH)l H) 3(39 (dd, J = 12.4, 3.4 Hz, 1

H, 3.33- 3.32 (m 2 H ,328318(m2H) 303(dd
calfmﬁﬁ 5 pidphifiort ol i) 103 orgiprgpthe v e Mirochioriae
3saMCoxapepw15m@rsam)t

L 1] o aaE st R PR e iR L SR R i gt viny-

t piperazaneBvag ebtainad frqnt mB-ddlmbE)aﬁBnd a3 aE)hiitH_pdlﬁ. 3 RMR (400 MHz, CDCls) &
- - - - 0- - 2- et
b A0 1B Poi- 30820 F hirtaneis B Y2 e fRrioa. 01t 110,
s43d)9' @, JH le;/chf&QDHMﬂmsGa;BS@ﬂ H(3 312‘81?7 g)@l ng2.4 ;R/I??'%g:ul(a‘i%d for
1C %1114 %72*%‘8(25% O%ﬁt‘%aﬁ%g% 3. 28.3. 18 (m 1H, 3.01

(dd J = 12.6, 8. HZ, H),lOZ(dJ 6.4 Hz, 3
MS cal cul ated for HCFEN +H 213, observed 213.
le.3.50: Z@epgrag%?%%ﬁ (a,IS-Dlﬂuoro-phenyl)-Z—ethyl—plperazme trifluoroacetic

(aR)d datt( @oftpolhd YOTPARRGNY! ) - 2- met hyl - pi perazi ne
hydrochl ori de salt (Conpound_22 HO salt By the sane

t). By
gener By tb? e dgpegal a@c?dﬁregg %}faglpg: 31, 1-2,3- ‘difluoro-phenyl)-2-vinyl-

(ﬁ%era{zir{e:%vaél oﬁhlﬁéd’ﬁ%fn?Z 913%)540)41111%«.6%5%11@ kdar @éﬂtﬁéﬁreﬁ%om of 1-(2,3-
obt ai ned from | -bronp-2, 3-di f| uor obenzene and

(d5flucao-phynpidsR-viny Hpipergaine i frorepsstisacid saltwifihpalladivm on activited carbon in
%I(I%Qe M_el? HCDan@@ ’j'g)rged%%%?’ d]ﬁ’uo%%e@%eﬁyl%n?&e&& anf?uoroacetlc

Jale‘- 5112 181 NMRZMWMHL E;0D) 506 4¢7dd, (md 1 H).67.05:6.96 @, BiH), B52-3.43 (m, 2
I F (VL 1 -
@2&@5’% % _(@3: L@qsg 1E15) i Nt 2133 (RBSE e B33 1), 0.84 1, 7 =

rét ion
(R} He,-3(13)- Oh$ cnlcmla.tbdffbnibf}hs}bﬁelﬁy P37, 2bsvetet 927 pi per azi ne
hydrochl ori de salt (Conpound 23 HCl salt). By the same
general procedure as in Exanple 3.2,

(Ei)aniplf( BiThkheparader dfUEBLS) 1aB-Fhyolr9-pBenyled-ethiy1-Hippesinetirifidoroacetic
[ lQled f r9 ﬁ&a fg&)or 0- 2-f | uor oi odobenzene as a

v@h“‘dtsé Gppgound 13 XA90 Mz, cD OD) d 7.28-7.24 (m 1

, 7. 20thd sahfe gfimral prokfdureras ZhBE%n@)& I M1-(3-fledro-pBerfyD=23vidd-piperazine
(v:;(%s oétaﬁed ﬁg;pé%l_u%r.oilglnterﬁs ajzv%pﬁ §oh§: ggtb(ea{f?iucyogoélzé ztf,luoga_-éqenyl)-z-
Hanyl inphi)azm@mﬁﬁor()ﬁeudaciﬁ sBlt #rithipalladiuid)on ablivatea b&bdmeih MEdI—D‘fvhﬂe over a
Ci{ Ig %% observed 229. Y

bal oon affor ed T-(3-fluoro-phenyl)-2-ethyl-piperazine trifluoroacetic acid salt. "H NMR (400
MHz, CDCls) 6 10.43 (br s, 1 H), 9.67 (br s, 1 H), 9.32 (brs, 1 H), 7.25 (t, ] = 7.4 Hz, 1 H), 7.23 (t,
J=7.4Hz, 1 H), 6.72-6.62 (m, 2 H), 3.71-3.66 (m, 1 H), 3.45-3.33 (m, 5 H), 3.24-3.20 (m, 1 H),

1.75-1.57 (m, 2 H), 0.88 (t, J = 7.2 Hz, 3 H). MS calculated for C,,H;7FN,+H: 209, observed 209.

Example 3.18: Preparation of (R,S) 1-(4-Fluoro-phenyl)-2-ethyl-piperazine trifluoroacetic
acid salt (Compound 18 TFA salt).
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Exanpl e 3. 24: Preparation of
(S)-1-(3-Chloro-2-fiuoro-phenyl)-2-nethyl - pi perazi ne

wayadisgaédoor i de salt (Conpound 24 HC salt). ByPChaSs@a®19540

general procedure as in Exanple 3.2,
(S)-1-(3-Chloro-2-fluoro-phenyls-2- nethyl -pi perazi ne

was obt ai ned from 3-chl oro-2-fl uoroi odobenzene and
(S)-4-JV-boc- 2- et hyl pi perazine as a white solid. H

(I\II\/R g- 4%&9’[11%6 &E%rg?}ocgdu% £ ’Exgﬁale:g .ﬂ% 1= @%bro-pfg%;l)-z gﬁ;ﬁ A{ﬂperazme
(W8, obgnned irgm&-ﬂl@r(@nmﬁe asp vplyte s@idq fudhed Gedfietion 8f Hy4-fluoro-phenyl)-2-

3v1 -px?pel%gmé mﬂu&ro?{@ehc gtn@s&a&t (ngt%gal‘llad rrflc%x %tnéa?e,rd (_)crar'Blze‘l ﬁ%\@@g‘;{lwhﬂe over a

-I'Illt baﬂQ@ af@ﬁbé ﬂ%éﬁUCZQ@hen@drq&lYép@elzﬁne tBfleqeacatid aoid salf. MS calculated

[)-2-net hyl - pi perazi ne
H?ZEI%?NOEI%QZ(F%HQ%%&E?%Y %Corrpoung ZE 'FI)'FA salt). By

the sane general procedure as in Exanple 3.2,

fluar 0. PRENY, ) t.hyl pi ne_ was
SRS, BlebpihE s BAS AnferE  Bp Bit Dy Epespne
dlﬂdrodHldﬂﬂRs(lﬂ(mdenndeﬂD)ald 6.58 (dd, J = 10.8, 2.0
I{'fn’ 1 the %angsgel(xeéalgﬁ)cﬂwe 1r}_65xan§)162§2 gl%)_[{;)(x(ﬁ]iﬂoré?, . uor06-phenyl) 2-
]m&l?yl-ﬁada,craﬂme:wﬁis abtditred fi3miA)broiv2erabro U fhloRberdz0e &°a h‘ig}'r_t bbbwn solid. 'H

@“‘1 @“@‘bﬁ b@’gﬁﬁﬁﬁeﬁﬁm@%‘? ri‘%zﬁgﬂld E’ 2 L5 2R, 3.76.3.68 (m,

t 1 Y, BUo(@aL et 2.6, ACiIE, 18%1) 8.34 @Qmﬁm) 3@7“3'5& (ﬁlai 11),3.1BYdd, 1 = 12.6,
S [ OCe re as. 1 n
2T, DE8RL 7L RLCSIT RS AR SIPLE ol s hsrvd 0,

obt ai ned froml-brono-2, 4-di fl uor obenzene and
(% 4- |V- boc 2- met hyl perazine asa brown oil. H NWR
20: dpyepyyption ¢f @§1 -(3y§hlono-4-flugrogphepyly 2 ipethyl-piperazine

Cayddochlokide ou 4, 244,17 1H,
3yg8 6 £0 E’%“C%”ﬁ'i),g%&hﬁéés 1)7H) 1. 1(7m(d A

6.4 HzBY the $ayme eRasral AToseueetas in E?@rnpt@ 3@ ES)N-(-Gllorg-4Fluoro-phenyl)-2-
Q%l%ﬂ ¥ gra%ﬁ@’was@ﬁ@a’fﬁ%h ?rogﬁ_42t_Zomg) E&?&E @tﬂugﬁbafzene and (S)-4-N-boc-2-methyl-

S) - - (4- Chl or o- phe net peraz
HRFFAEER PO hgivéb@gmtsol( mogmmcnﬁu)ﬁp 4913;: st hH),§40%.07 (m, 2

n r r
%jgggﬁdg@c%%g%% eny ;1 ~iret hyI pr pe|>a3z?f9ndd las 24 34 Hz, 1 H), 3.33-

c2dmn e d).f3x 28 18 (or, 8 kD - 403, drolPeh 3Oz, AR, 1((13)(d<4J 6.4 Hz, 3 H). MS
°a18%%£°%e%¥%3% Qﬁ?%a&?%r%e&a@p,“r S8 b 2 1,

7.13 (appar d, = 8.8 Hz, 2 ,395388m1|—|)
%ﬁﬁxp})’e &Z‘%pafa%igﬂ oliRgg-(?Z' %—%Otyl(on}) gﬁgl%zz-mg&nz 1p7\1/‘8z1ne

daﬂu«zﬂoad:eacl aéid sal Cdnfpobhd R HIFR 34lt). observed2 . Exanpl e
par at ion. o

7 a- FiSFERRR EyT Pacti i el dz -G drbaropieag) 2 ety

piperazine was obtained from 1-bromo-2,3-difluorobenzene as a white solid. "H NMR (400 MHz,
CD;0D) 6 7.15-7.05 (m, 2 H), 7.04-6.99 (m, 1 H), 3.62-3.54 (m, 1 H), 3.44-3.40 (m, 1 H), 3.38-
3.29 (m, 3 H), 3.28-3.18 (m, 1 H), 3.01 (dd, T=12.6, 8.6 Hz, 1 H), 1.02 (d, J = 6.4 Hz, 3 H). MS
calculated for C,;H;4CIFN,+H: 213, observed 213.

Example 3.22: Preparation of (S)-1-(3,4-Difluoro-phenyl)-2-methyl-piperazine hydrochloride
salt (Compound 22 HCI salt).
By the same general procedure as in Example 3.2, (S)-1~(3,4-difluoro-phenyl)-2-methyl-
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salt (Conpound 28 HC salt). By the same general
procedure as in Exanple 3.2,

wWORYosl01¢ad2 f | uor o- phenyl ) - 2- et hyl pi perazi ne WaBCT/US2004/019540

obtai ned from|l -brono-4-fl uorobenzene as a brown

solid. HNWVR (400 MHz, CD QD) @47.47-7.44 (m 2 H),

7.21 (appar t, J =8.8 Hz, 2 H), 3.92-3.86 (m 1 H),
3.61-3.50 (m 5 H), 3.34 (dd, J =8.8, 4.4 Hz, 1 H),
Ffl%?az(r{é’wag obtaifled rdig ’l-b?brﬁ?D-Z ,3- ﬁvglu%{)éﬁ%lﬁtaﬁ@ ggg'rN Ec)c'_& Elu]hyl-plperamne as

observed 195. aration

(ybite-sp RSB GELLE) CTROR B iz A9 (o m 1 D, 3.89-3.83 m,
hy g, @%'3@3'(&% 83t (&R rfpﬂl%dé Z%ZHH{) %6t da, 18%.4 1G 1B R, Ms

general procedufe as I'n
(@WMMRéﬂﬂﬁhdb&%Nﬁﬁbﬁylpb@mméihylplpera2|ne was

obt ai ned from | -brono-4-fl uorobenzene and (S)-4-iV

- boc- 2- net hyl - pi perazine as a brown solid. H NWR (400
NEfmpQGEs.2h) Péparalign ¢f @Ré)—l((BaChIorbl)Z fluor@-phémyPRamethyl-piperazine

dyifipgtne e g 22T 0 00" 5°5 67 By 5

H) . Nssmb mmhe@ceﬂalfpm‘ce@rd—hsﬁlﬁxﬁkﬁﬂﬂle 19FR)-Difs el @o-phenyl)-2-

t [ f . . . 1
rﬁ%ﬁrﬁ pgraﬁmawgsh?b? Eigﬁlgﬁg-f};?qr -gf{%lpw%dp%qnﬁeélp 25% White solid. "HNMR (400
hMH[IZ(ICﬂ)hUD)’)I&CV@%mLIt(n(, Conypo20am163@h, HE), B ed-1.09 By H)N® 65368 (m, 1 H),

R TEER S B AR TR It b obaie 1= 124 85

obHp IO@G.'Qd T Hz,BrIomMSeadcuthied 1b:ar, FRATERPAST: 259, @bs)éﬁiea oy,
solid. H NVR (400 Mz, CD OD) d 7.38 (d, J = 8. 1

H, 7.22 (d, J = 2.4 H, 1 H), 7.00 (dd, J:88 28

I‘E}{alﬂplé'g 24: 4P1Q§ara30198f ((Sml (§-CH)03'0-§ fﬂer(sighﬁygmmgth{%nperazme

c%)ldé‘&ﬂhéﬂrlé'd(s?lbf@nll'_?poepd% 1s805  obser ved 245 Exanpl e

3. 31: By @PanRt eﬁ?&‘al%ocedure as 1n Example 3 2 (S) 1-(3- Chloro-2-ﬂuoro-phenyl)-2—
(S)-1-(3,4-Dichloro-p Ffp% - 2- net - pi per azi ne

HyefhdereBzneg éfa%@lt%me@é@ @ﬂmo@flup@on@mze}ie al(S)-Aé-epgremethyl-
Q%E%&zﬁ{e 2Pk %ﬁ@é&h@ BENMR mlizecﬁ o%) 8.7.22:7.28 (m, 1 H), 7.23-7.18 (m, 1

4-di chl oro- hen per azi
016}; Ail d31(mohH) 3&3&5{6 (@, h |3e44l(@¢ él?elﬁzlehé HandH), 3.40-3.30 (m, 3 H),

(Se. hyl [ I

(S é% 98 ?C%F%y 183, RERZLIG, £6L@ PURRYE, §915/ 5 obtoutated for

(@;HﬁCENé&H-Isz Pbidyved2290 (dd, = 8.8, 2.8 Hz,

4.06-3.98 (m 1 H), 3.47-3.36 (m 3 H), 3. 28 3 21 (m

2 H, 1.07 (d, = 6.4 Hz, 3 H. M calculated for CH

Exakapite F:25: 2Bsparakiee pfR)-143,5-Diffix@nviphenyd)-B diethyi-piparaaine 0 N

of . L

(%ﬂppfoeﬁtmflgr%l} QC-%?WF-ZBESMSQQ- met hyl - pi per azi ne

hydr ociby the sahe geadral p(cﬁedupmde;&&pHG 2,%RJ-13,5-Byludrb §h&1-methyl-

%e?{z%%g%&ﬁl?@%% ﬁ rﬁzpmo%zﬂ a:ﬁlwrybegzene as a yellow oil. "H NMR (400 MHz,
CD;0D) 6 6.58 (dd, J = 10.8, 2.0 Hz, 2 H), 6.41 (it, J = 8.9, 2.3 Hz, 1 H), 4.23-4.16 (m, 1 H), 3.58-
3.50 (m, 1 H), 3.43-3.17 (m, 5 H), 1.17 (d, ] = 6.4 Hz, 3 H). MS calculated for C;;H,,F,N,+H:

213, observed 213.

Example 3.26: Preparation of (S)-1-(3,5-Difluoro-phenyl)-2-methyl-piperazine trifluoroacetic
acid salt (Compound 26 TFA salt).
By the same general procedure as in Example 3.2, (S)-1-(3,5-difluoro-phenyl)-2-methyl-

piperazine was obtained from 1-bromo-2,4-difluorobenzene and (S)-4-N-boc-2-methyl-piperazine as
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nmet hyl - pi perazi ne was obtai ned from

4- br ono- 2-chl orot ol uene as a purple solid. H NWR (400
woRs/0ooD) d 7.30 (d, = 8 0 Hz, 1 H), 7.26 (#"CTAIS2004/019540

2.4 Hz, 1 H, 709(dd =8.2, 2.2 Hz, 1 H, 3.96-3.88

(m 1 H, 3.52-3.37 (m 5H), 3527 (dd, 12.8, 7.2 Hz,

1H, 2.33 (s, 3 H, 1.09 (d, J =6.8 H, 3 H. M

cal culated for C H C N +H 225, observed 225. Exanple

S?‘gTV“ 5% RhNR @ Oty PO 3 638,84 T = 10,% 20 e 2 1) 6.41 1 1=8.9, 23

hfizj Ado- ot dlé(rs,all H) ¢ @8}&{5@ Kmdl BB 344233 13 eﬁllnt 3 H) Byl7t(¢hé whHz, 3 H).

i%{ﬂ@%l%?{:ﬁfgg%r‘% ﬁglt{i%}?l%%% 2 " et hyl - pi per azi ne

was obt ai ned from 4-br ono- 2- chI orotol uene and

f\]i?}%?_“?l’ib%zmrepﬁﬁ SQ' @ -g-e(%gi 60—1) eny -22[-) t&%lepligrl'gﬁme l?}}f_tllg‘gchlorlde

(@t (EoBpdurtdz7 HCHpIL). 7. 30 (dd, = 8.0, 2.0 Hz, 1

1517, B e spngeftirciedye it E?‘%} TN dhegylpqz-methyl-

Spipdraziddlvas abiait bt @al 1 bimda-thisebbdnkintlan 2B P 4-Nohrs SLM@Hy1-piperazine as a

21%1.59113 E{Ign‘%& &Nﬁi‘ é’ﬁ? Bﬁkﬁgﬁ;@% 537%?3{3]&3?{ d pﬂ _p%? Hz: 27, 7.13 (appar d, J = 8.8

tm ,RIH03.958.88 (16, 199), @I4s<3l3t3 (rﬁ@mpglgad 33/&an1%) 3@'2t(<ld IB)2.8, 6.4 Hz, 1
gener al roce ure as

OB 107 R TSR A 2 aD e S ety et o oty SR 2 Pl L

obtained from|l -brono-3, 4-di fl uorobenzene as a tan

solid. H NVR (400 M, CDOD) 7.17 (g = 9.6 Hz,

7EXePRI}ES: ljrep_alrszogof ('?)-2 (4 Fhgprppheny meghyBpiperagine p;'g)rocmonde

%aﬂ)(Coég&Qld%@cKsm 2) 3.40 (dd, = 12 4, 3.6 Hz,
327319(m ,314(dd

= 12. 4Byte gan,.qgene_[al Hoce@nw ing Hxamples3. (&kl -(Bilygro-physyl)- 2-methyl-
%ﬂg&éﬁﬁtﬁg olgtgiﬂeﬁ‘rdﬁl Eb%n&tﬁu&g&nﬁgéﬁravtﬁwgoﬁd ExRIR &00 MHz,

Preparati on

(SP:AD)EF; -U“fﬂlmérfﬁrwe@mayti et iy P 1D 122386 (v 1 H), 3.61-3.50 (m, 5
héﬁj RAgiOF LR Sk, ﬂﬁf%&g&‘q =3 fipé 1D catcBhich 3G S BN, +H: 195,

neral procedure as
(®)Serlved(1:954 di fl uor o- phenyl ) - 2 mst hyl pi perazi ne was
obtai ned from | -brono-3, 4-di fl uorobenzene and
(S)-4-iV-boc-2-rnethyl -pi perazine as a tan solid. H
NEAAn(plOBD 2 WHirepachtidoldf ()-126&-Klgorodplend)-S-ntdthyl-pipeyazine hydrochloride salt

. 7.04-7.02 (m 1 H), 3.92-3.85 (m
1“%{“""5“‘%6“@}311 m 3 H, 3.39-3.33 (m 2 H), 3.25
(dd, JB}tth&Qan& gerlerd phiteduie dd)in Edan®be 1.2],(S)J1 Fl-ﬂiloﬁ) piieny1B2-methyl-

gggql}%lsng%%ls C alneﬁf Ig%%?é{qngd-glforobenzene an%i (S)-Z?- - \é-methy} -piperazine as a
(6w scftid, H Piviv400 DHM‘GD@D}BZ}W uuwm RIEDET. alzqap@rt J 8 8 Hz, 2 H),

g%g?re?g%] :ll(}-ge%laféﬂ& gﬁ,&g 38§ Alséialth)lH)B)f 08 (d J 64Hz 3 H).

(ﬁsch1cﬁlaec5foﬂcgnlspmprfpmembs)ervadmst hyl pi per azi ne

Example 3.30: Preparation of (R)-1-(3,4-Dichloro-phenyl)-2-methyl-piperazine
hydrochloride salt (Compound 30 HCI salt).

By the same general procedure as in Example 3.2, (R)-1-(3,4-dichloro-phenyl)-2-methyl-
piperazine was obtained from 1-bromo-3,4-dichlorobenzene as a yellow solid. "H NMR (400 MHz,
CD;0OD) 6 7.38 (d, J=8.8 Hz, 1 H), 7.22 (d, J=2.4 Hz, 1 H), 7.00 (dd, J = 8.8, 2.8 Hz, 1 H), 4.06-
3.98 (m, 1 H), 3.47-3.36 (m, 3 H), 3.28-3.21 (m, 2 H), 1.07 (d, J = 6.4 Hz, 3 H). MS calculated for
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was obtai ned from | -brono- 3, 5-di chl orobenzene as a
light brown solid. HNWR (400 MHz, CD OD) d 6.95 (d, J

we 208162 2 H), 6.88 (d, J = 1.2 Hz, 1 H), 4.80TASAN04/019540
(m 1 H, 3.47-3.44 (m 1 H, 3.37-3.29 (m 2 H),
3.25-3.14 (m 3 H, 1.05 (d, J 6.8 Hz, 3 H. M
cal cul ated for 245, observed ZZg Exanple 3. 37:
Preparati on of

Y or o enyl ) - 2- net hyl - pi per azi ne
h%?&ﬁléaal orlg5 gbsf“‘rved(%}éhpound 37 HO salt). By the sane
general procedure as in Exanple 3.2,

ol@%ag}pﬁ ]f5 Iﬁﬁz{]rla ﬁlﬁ@éﬂg %{P&‘WFE %@E@)&?}r@% gglpg\lggme hydrochloride

(s%(@ombﬁﬁﬂ@-li{(ﬂ&hlﬂyl p| per azi ne as a Ilght br ovvn
sol i d. 400

|_T!h S,

9. 09 (]%y € game er’q}ral p@cgi?lre(@ n apgple 32 @ 1(- 4 qc}‘]ﬁro—pgenglé 2-methyl-

(pﬂperahne wihégolﬁmﬁ&'ﬂ froln Hbl;omB 3242d13hl<313be(nﬁéne Qnd'bS)-lélgv’ lQo%tZngtKyl-plperazme
cal cul at ed

S bpEp P 1 VB QR S0P T kTS B G0 755 (@, T 24 i 1

F}!{)emas Ipﬂsefstz 1 HD), 406-3.98 (m, 1 H) 3.47.3.36 (m, 3 H). 328321 (m, 2 ), 1.07

R -1 - Di fl - phenyl
{1 G Pt 165 %&«?uw%&yc% e bR ) . By

the sane general procedure as in Exanple 3.2,
(R -1-(2,5-difluoro-phenyl)-2-met hyl pi perazi ne was
JEtemplets: riyaparatie 2153-§ihiqrﬁr61m%b3ﬂ PheryDa2-methyl-giperazine

CD OD) 7.13 (ddd, J =
?@W&?ﬁdk%‘%@&%@ﬁz 50 (ddd. )7t gs, 64, 3.2
Hz, 1 E}gbtpe Hng genegal glg)c‘(dme ag irHxanleG6?, BRISO(3(Chlord-4Hpgthyl-phenyl)-2-
31‘1’162 }-%g%*?aziéem Wasljo%ﬁs‘}'r’ed %01% ﬁ’#c&a&Z%ﬁlgroﬁo%%%{: gs'ga.zpixrélﬁn%oli% :%?IMR (400

MB3 QOD) 6 2.36 (& J HAB,0 Bz, iH), MB @lal €k atze tiH),0r09CddIF 8\, 2.2 Hz, 1 H),

14880 19EEE G152 PR 00581 B0 109 .1

Hy&iHn Do MSi@lcgkhtetl f((r@ﬂ‘p&ﬂ]Nﬁ-I-BQZfi-,lﬁbseﬁiaﬂ 225 By the sane
general procedure as in Exanple 3.2,
(S)-1-(2,5-difluoro-phenyl)-2-methyl pi perazi ne was
digaﬂg)mj I‘Rl‘ﬁpdraﬁthﬂ(ﬁt(S)zl @udhlﬁf@@hﬂﬂ@nplﬁ@@?t&ﬂ%ethyl-piperazine

- ine as a li r own
g"&%*f“&hi dNR?ﬁf‘%& WKﬁL 30%%?%?55 7.13 (ddd, - .2, 9.0,
2 84H23y tAe deline gdnelD plotkdidse ad 1n%)&m§16 3@ €S) 13(323h|12l&® 4—%1@\‘1‘?' -phenyl)-2-

f%et}@ll-plfergzqg_ﬁwanbggned gmg-f, %0%2 eﬂpro@qu)]e ang (§)44-§f-b_97-2(r9ﬁthyl-
Jplﬂd}azms aD2pslelsolid. HI 11341&(406 m{zHZ,“mdDw 7. 501331'013= 6 HA1 B), 7.39(d, T =

ated f

St o SR 0450, bLLAD i b, B 130 (n, 5 HD, 3.43 (4d, 1=

(1B); §.3 (4; (1), 0130 3 2] RO ay k-7 i 2
h drochlor|%e sglg eCo;ggﬁﬂg 1ﬁéﬁﬁ§g§¥§mﬂ%§ﬁ%ﬁé BE $E§4%1225

preved 2 2drocedure as in Exanple 3.2, (R-I
- (4- Chl or o- 3-fl uor o- phenyl ) - 2-
Example 3.34: Preparation of (R)-1-(3,4-Difluoro-phenyl)-2-methyl-piperazine
trifluoroacetic acid salt (Compound 34 TFA salt).

By the same general procedure as in Example 3.2, (R)-1-(3,4-difluoro-phenyl)-2-methyl-
piperazine was obtained from 1-bromo-3,4-difluorobenzene as a tan solid. "H NMR (400 MHz,
CD;0D) 6 7.17 (q, J = 9.6 Hz, 1 H), 7.00 (ddd, J =12.8, 7.2, 2.8 Hz, 1 H), 6.86-6.82 (m, 1 H),
3.80-3.73 (m, 1 H), 3.40 (dd, J = 12.4, 3.6 Hz, 1 H), 3.36-3.32 (m, 2 H), 3.27-3.19 (m, 2 H), 3.14
(dd, J=12.4, 6.0 Hz, 1 H), 1.04 (d, ] = 6.4 Hz, 3 H). MS calculated for C;;H,,F,N,+H: 213,
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nmet hyl - pi perazi ne was obtai ned from
| - br onmo- 4-chl or o- 3-fl uor obenzene as a white solid. H

WOlRRS(04802 MHz, CD OD) d 7.36 (t, J 8.8 Hz, 1 HPCTASA®4/019540

(dd, J =12.0, 2.8 Hz, 1 H, 6.87 (dd, J =8.8 Hz, 1
H, 4.13-4.06 (m 1 H), 3.52-3.40 (m 3 H), 3.33-3.24
(m 3 H, 1.14 (d, J = 6.8 Hz, H). MS cal cul ated for
CHOOFN-I-H 229, observed 229. Exanple 3.41:

on of
%§&%&@ﬁbChloro 3-fluoro-phenyl)-2-nethyl - pi perazi ne

hydrochlorlde salt (Conpound 41 HCO salt). By the sane

CE R 3SR apafaof B S sT RRY R ahenbez gt pippragi byarockloride

mﬂ(ﬁbxhﬁomﬂcssmelt} br ono- 4- chl or o- 3-f | uor obenzene and

§\| I\S/?? 21 Mhboc 2- ﬁgg/ocgc{ ge%gr% 2famp%§3_? ééAsg {2124 & guq_ﬂ-pheély]é.g.methyl_
(ipbrazhesval 8btlinedrdin Hbromb-3A)-diflGer8Fenben84nd (l$D-4~]N lb'@ch-methyl-plperazme as

Sy oty PR agbheneg "B i00) 67 & 320 & b LR 28 By v . 7.047.02
anFtN}btaLbz 289m,neT ¥£ 84289 .3 XML 83 3nA2), Pne s, ai198, 7.2 Hy, 1

Irl?; 106 (&I Toridie 3 3D niSploniaied 7 G Fhdehle By 7 L3p phservad 2 1ie
hydrochl oride salt (Conpound 42 HG salt). By the sane

ener al rocedure as in Exanple 3.
glffamnlf(% ChPisparagonek @H1-GA ghlymz:heméi Prnethyl-pinerazinge

5mn&mﬁ§g VA @g@ﬂ@jgl hl orot ol uene as a brown
g t{&%&’n D d 7.27-7.18 (m

3. 45- 3B331(1_;e game g@nqx:ﬁl prqgec’(ygaag im aQ‘rmle R2, @) 1-8, &4101(1@0%er59)-2~methy1-
E{ %?az{rféqﬂvas Jbtaindt bl bro?ho"il) 5 d&'ﬁox%ﬁén%ﬂe% g H ﬂct 'Bfowg sbiup 1y NMR (400

, observed 225. . Preparation of
(rgﬁz,l CR: QD666 ¢d. I e szr@h@ﬁ@/m} ; ‘2-1@’12!19' IED) 4. @kt O (m & 1), 3.47-3.44

%3#@&@% b £ 09 ngfi%%)g% geh L)s:s BY 3 Hh N R ulated for

ner proceddre’as 1n
(GQHMC£QﬁfM®¥bd®mweith phenyl ) -2- nethyl - pi per azi ne
was obt ai ned from 2- brono-6-chl orotol uene and (S)-4-
- boc- 2- net hyl pi perazine as a brown solid. H NVR (400
I\E—im,m;ﬂD D) Prdparafidn of (§81-(315-Dichidro-pBeryH-Bmethyl-piperhzing hydrochloride
2.41 (s, 3 H, 0.89 (d, J =6.0

(gomﬂm"%g%ggpgbpéted for C H CIN +H 225, observed

225 Hiﬂﬁphﬁe&eﬂeﬂal pRiicefuae Blin Bienle 3.2, (S)-1-(3,5-dichloro-phenyl)-2-methyl-

b Sh et LB PRl LE 2o e Iy S BLPELAE P erine

%Ia@lgﬁdbrmrﬂsbﬁﬁiulﬁ-ENHR 800 IﬁH@J’(ﬂbﬁO&D@) 59.59 (br s, 1 H), 9.09 (br, s, 1 H), 6.97

U Qb 5 (e gt (5. 157 Gk 10 762415 R obBhsgAGPAaED. 114 0.

a= g iHze3 HP'MS‘ caléﬂle(élQ@MMﬁHC@lmseﬁeg 246 (dd, J =
6.,24HZ 1 H, 7.19 (ddd, = 8. .2, 2.6 Hz, 1

H, 7.14 (dd, J = 11. 2, 88HZ 1H) 366359(m1
:'_ilgxan;irlélﬁﬁ(: dﬁnepa]rat_loﬁlgf- (ﬁ)-lQZ,g-ﬂiﬁuora-pmnyl)sz-ﬂle@l—ﬁﬂel(agine 3

trifluoroacetic acid salt (Compound 38 TFA salt).

By the same general procedure as in Example 3.2, (R)-1-(2,5-difluoro-phenyl)-2-methyl-
piperazine was obtained from 1-bromo-2,5-difluorobenzene as a light brown solid. "H NMR (400
MHz, CD;0D) 6 7.13 (ddd, J=11.2, 9.0, 5.0 Hz, 1 H), 7.00 (ddd, J = 9.6, 6.4, 3.2 Hz, 1 H), 6.94-
6.89 (m, 1 H), 3.66-3.59 (m, 1 H), 3.42 (dd, J=12.4, 2.8 Hz, 1 H), 3.37-3.29 (m, 3 H), 3.24-3.17
(m, 1 H), 3.02 (dd, T=12.4, 8.4 Hz, 1 H), 1.03 (d, ] = 6.4 Hz, 3 H). MS calculated for
Ci{H4F,N,+H: 213, observed 213.
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3.25-3.18 (m 1 H), 3.02 (dd, J = 12.4, 8.4 Hz, 1 H),
1.03 (d, J =6.4 H, 3 H. M calculated for C H C1FN

We 052202 obser ved 229. Exanpl e 3. 45: Prepar at POWUS2004/019540

(S)-1-(5-Chl oro-2-fluoro-phenyl)-2-nethyl -pi perazi ne
hydrochl oride salt (Conpound 45, HCl salt). By the sane
general procedure as in Exanple 3.2,
(S)-1-(5-Chloro-2-fluoro-phenyl)-2- nethyl-piperazi ne
was obt ai ned from 2-brono-4-chl oro-1|-fl uorobenzene and
(S)-4-JV-boc- 2-nmet hyl pi perazine as a white solid. H
NVERm{pLECEB IR epAERYi YT (§)-17-(25D{fbhdyo-phenylf-22metByldpiptiazide hydrochloride
It (Coras 5.% my 1H, 7.14 (dd, J = 11.0, 9.0 Hz, 1
b (Gogppugd gg HGLsalY- " " 3 45 (dd, J = 12.6, 3.0 Hz, 1
SD : 2 gﬁgh@saﬁfg gérivral grobedureiis gﬁﬁ)ﬁgﬁﬁf(msgJlé-‘rdﬂ)sédiﬁ%o@c%}(edﬂ)-}methyl—
BiFEG D o iR bl ﬁ-ﬁﬁé@obeaﬁggm%@ H@oe%ﬁ@ﬁ giperazine as

31@ﬁtbramemaammmm(f400mz CD3OD)67 13 (ddd, T=11.2, 9.0, SOHz 1 H), 7.00

| oro-2 hen eraz
%9%1.7 %I gh oaez‘éalltﬂ) ’Kﬁ Wﬁéﬁ%ﬁl@;lﬁ}zs 4%@ éaﬁn%“ 2.8 Hz,
aemnes af- 399%63114)"@2&3 1r7ramE1><ﬁ;TB|0§ (é’d 2=12.4 8.4Hz, 1H),1.03(d,J=6.4Hz, 3

&5)-I-(5 Chl oro- 2-ne P enyl) t hyl - pi perazi né
SBQ%F5WH@GﬂFFbﬁ%é5%f%h%5%°@ﬁ“%¢%¥%luene as a |ight
brown solid. H NVWR (400 NPE CD QD) d 7.24 (d, J = 8.4
Hz, 1 , 7.23 (d, J = 2. 1 H, 7. 2 (dd, J =
dixgmple le’reﬂarmon o, (Kb'Pg4 §910(<m3 ftyowfphegyl%@ -metryg-piperazine
'ﬂ)ydrééhl@%dé a@t"%d)ﬂ.%@ﬁ'ﬁd EHHC}’sanz)B 2 Hz, 1 H, 2.98-2.92
, J =6.4 Hz, 3 H. M
c aI cu IBa’tﬂéfdsafﬂé lgef@fall-lpmﬂum s mmmpb Be (R')eld(4’z@50r0-57¢h1nwl-rélenyl)-2-

?rg)@h_%ﬁi-p?%@%ﬁé B o@ﬂm@& fr m 1-br mo-4- cl;xloré) -3- ﬂuoEobenzene as a white s«%hd '"H NMR

| or o- 2- et - phenyl I"-'pI ' perazi netr
(400 NHa AZ2OD 6 436, é’aIStS Hzcbfﬂb,&%c(ddﬂ TR, 841FE) | Hy S0Hed, 7= 5.8

}g@g%@%@ [ 2564, })F;x?ggﬁ %@,% D, L4/ L= 64412, 3 1.
@@&Cdmu%mdﬂnﬁﬁﬂmﬁﬁmk%¥@ﬂbowwuhﬂﬁzmtoIuene and
(S)-4-JV-boc-2-net hyl pi perazine as a white solid. H

NVR (400 MHz CD OD) d 7.24 (d, J = 8.0 Hz, 1 H, 7.21
(Ekample-3.41: PrefrarationHf (S)71- @acmdfh-s-ﬂuao&;hznylgz-&xektyl-pibeﬂ)zme

%yé%’ E'&f“?‘e %%C%?Héﬁ“‘g"@?é aﬂ& H): %295 2383 (Han 2 E)o

2. 30 (By,theXkatde ger@raQﬁroédﬂureJts rn Ei;aﬂip]da 2, &) (4-Ooro-3- ﬂuoro-phenyl)-Z-
%%Iggl&l {Jgérg%éel;\g{s-ogﬁl%&?@ lé)fomo-ﬂf clg)lgr%%r Hueo(rjob%lgz%ne and %S)-4-N -boc-2-methyl-

IpipleBziah hedr Whitk-sblid) CHNNIR @400 INH 2 (Eigblbb 5 pl39@tr PZRBGIZ 1 H) 6.95 (dd, T =
trlféuoroacetlc acid s TFA sa

Hpl A P b 6 DR T 009, G s 133505 (m, 3 10,

11:1434,9R €8 Bz4-H). wes adaberyb)c, 21,8thMpi: DES, 3BRRA V&S
obt ai ned from 4-br ono-2chl or o- I-fluorobenzene and

4- 7V- boc- 2- et hyl - pi perazi neas a white solid. H NWR
(F,'&QQEM%Z @eﬁ%tlﬁl of (ﬂ)sl @-Chﬂ)ro-z %e%frlfhen"yl)w metﬁyﬂﬁpéﬂzme

hydrochloride salt (Compound 42 HCI salt).

By the same general procedure as in Example 3.2, (R)-1-(3-Chloro-2-methyl-phenyl)-2-
methyl-piperazine was obtained from 2-bromo-6-chlorotoluene as a brown solid. "H NMR (400
MHz, CD;0D) 6 7.27-7.18 (m, 3 H), 3.45-3.30 (m, 4 H), 3.08-2.94 (m, 3 H), 2.41 (s, 3 H), 0.89
(dd, T =6.0 Hz, 3 H). MS calculated for C;,H;;CIN,+H: 225, observed 225.

Example 3.43: Preparation of (S)-1-(3-Chloro-2-methyl-phenyl)-2-methyl-piperazine
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6.98 (ddd, J = 9.2, 3.8, 3.0 Hz, 1 H), 3.65 (sextet, J
= 4.4 H, 1H, 3.39-3.32 (m 3 H), 3.30-3.22 (m 3

welpposhié21.51 (m 2 H), 0.88 (t, J = 7.4 Hz, BCHUS2008019540

calculated for C H FCIN +H: 243, observed 243. Exanple
3.49: Preparation of (R YS) 79

| - (3-Chl oro-phenyl)-2-ethyl -piperazine trifl uoroacetic
acid salt (Compound 49 TFA salt). By the sane genera

pﬁﬁgﬁgﬁ%of%ﬁbkgﬁgﬁ?ggggyﬁag¥%iperazine was obt ai ned

f r om |BybhosameZendd] proobiurezas ireExanple 3.2, (S)-1-(3-Chloro-2-methyl-phenyl)-2-

N B AE Y R RE TA51 MRS s nflifr 3 Ad )4 B e

Jpiperaking agtz brodmn khlid. GHM(@U Mtitg, CD;0) § 3286.1¢ §@)XA .Y, 3.45-3.30 (m, 4

350298 e oy 2y '3 B0 g 19 P 150 S sulpdibgopGmtoonne

226)qbs@vé@d®@26t, J = 7.4 Hz, 3 H). Exanple 3.50:

Preparation of (R S)

| - (4- Chl or o- phenyl ) - 2- et hyl - pi perazi ne hydrochl ori de

Srdainp{dap Clbiﬁﬂalﬁﬁoﬂ'@ (R$d1(5 bhloBU—ZIﬂiﬁr(ﬁﬁlmlyggﬁﬁétﬁsfl-plperazme
rocedur e a

—V(iﬂ"chF'HF bﬁ‘é’ﬁiﬂ")‘@“‘éﬁﬂlfﬂ% per azi ne was obt ai ned

f r om | Byh© a4 il Bf RERAZE REE:ARMIe 3.2, (R)-1-(5-Chloro-2-fluoro-phenyl)-2-

4-i V- boc- 2- et hyl - pi perazme as a white solid. HNWR

(aRsey - RARsTazipg Ve 9btagned frgm. 27bramo- eﬁ%ﬂorz Jfluorgbenzene g 2 white solid. 'H NMR

3(@00‘3M§é C]?adlﬂ),67326&éd (1&39@ QquJlFI)‘b@ 4R J3=8|'ED42 286I(LIz 1H),7.14

Z(quDT 13. %ﬁ%?}z 1 1]I|)_|)3 6)6-3459}@1 1 gI) |_’1)43 (@édﬁ'pllzé 305&122 1 H),3 4r£)r]3 30 (m, 3 H),

%tz%pﬁf 1,900 04 @Ba. 9= 12.4, 8.4 Hz, 1 H), 103 (.7 =64 T 3 H). MS caleulated for
|- (3, 4-Di'f | uor o- phenyl ) - 2- et hyl - pi perazi ne

Hyt 1dEﬁNdﬁié@9§HWﬂm€ ound 51 HO salt).By the same
general procedure as in Exanple 3.2,
| - (3,4-difluoro-phenyl)-2-ethyl pi perazi ne was obt ai ned
fExample 3¢ nRreparatien 61l (8p1-(hEhlprn2-flaph-phenyl)-2-methyl-piperazine
- V- 12~ - D ' s a white solid. HNW

?hi’ég’cpﬁg‘,dg(‘f’%{ %@W‘gﬁﬁt@%ﬁ_ 10.3, 9. Hz, 1 H), 6.98
( ddd, By the shthe &pne?a,l Proc&lufk akiim Exbmipe, 3.3 (B3-G- (Bﬂbrémﬂuﬁrohi)lﬁnyl)-z-
fne 1- %%ﬁé%%e Wasi)bﬁjned g(.or}ﬁ%’-b(r%mc})_%-chlo:})élgﬂlsﬁo ggéegé an%&%%rbgc-}methyl-
PifsRrinPrepahictsotd & NMR (400 MHz, CD,0D) & 7.25 (dd, T=7.2, 2.4 Hz, 1 H), 7.22-
( oS) - |- - ro-2- 0- ) - -e I- i per.azi ne

b ega R A b P et B S B R o e 1 )
gamam () B GD£3124-8 1 816, i1IH)EX Gaalley 3126, 8(6R)z, Il H), 1.03 (d, 7= 6.4 Hz, 3 H).

8 s e s B B b aaP24 uor obensens and

4-i V-boc- 2- ethylplpera2|ne as a white solid. H NWR

(400 Mz 7.17- (m 2
I_lﬁxan:l:g)le:—;.s%( d%rep:gaumsode) é—(%Cp@r(mi-w.ﬁthyl-g)hgf)gfl)(—%jaleth\yl-plperazme
]l%dﬁ)chl%rlae 46 (Clardil))un(i34@ﬁCﬁ:«zai’tfl (m 4 |'|), 3.17 (dd, J =

, 1.55 (quintet, 7.2 Hz, 2 H),
0. 85 (l}y thgsame-geqprq].@rocqglu]:q)as in Example 3. 2 (R) 1-(5-Chloro-2-methyl-phenyl)-2-

methyl-piperazine was obtained from 2-bromo-4-chlorotoluene as a light brown solid. 'H NMR
(400 MHz, CD;0D) 6 7.24 (d, J = 8.4 Hz, 1 H), 7.23 (d, J=2.4 Hz, 1 H), 7.12 (dd, J= 8.0, 2.0 Hz,
1 H), 3.45-3.33 (m, 3 H), 3.30-3.26 (m, 1 H), 3.09-3.04 (appar dt, J = 13.2 Hz, 1 H), 2.98-2.92 (m,
2 H), 2.30 (s, 3 H), 0.90 (d, J = 6.4 Hz, 3 H). MS calculated for C,,H;,CIN,+H: 225, observed 225.

Example 3.47: Preparation of (S)-1-(5-Chloro-2-methyl-phenyl)-2-methyl-piperazine
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Exanpl e 3.53: Preparation of
(R -1-(2-Fluoro-5-trifluoronethyl-phenyl)-2-nmethyl-pip

wenrewsineohydr ochl ori de salt (Conmpound 53 HO saCrT)us2@y/019540

t he same general procedure as in Exanple 3.2, Conpound
53 was obtained fromthe approggiate i nternedi ates. H
NVR (400 MHz, CD OD) d 7.55-7. (m 2 H, 7.37-7.32

(m 1H, 3.72-3.64 (m 1 H), 3.45 (dd, J = 12.0, 4.0

ko g by (g 0

M5 calBsuthasae shesral @f defeduraNs -lfl-Evaﬁ)Ba 3. 23 lﬁS)e]r-@e@hlﬁﬁ-a-methyl—phenyl)-z-

G a0 BRRG Moh Ol Bho (iBhbotatucse nd (5) 1-5ps 2
reeperazthe ochivhite wid.s &l Nw@mmmmmmm7 Rl th)= 8.8¥zt1NE), 7.21 (d, T =

LB H B B S eE e R s PR R, Db R e Hnis 1 10,

I(34@HId1I;/H2 é:-sguz DBy, 1dHY 2532 89%2, z(H)6 522)@,3 i{'}),}_ﬁ)ﬁﬁo(g Ij%s.?gﬁlg, 3 H). MS
- ) m , 3. ,
fz?f%‘?‘g‘? P%%Hiif'{lﬁ;f}’ir} %bsé‘?e‘g‘?%z( m 3 H), 3.28- 3.24
(m IH), 3.03 (dd, J =12.6, 8.6, Hz, 1 H, 1.02 (d, J

ca c lated for CHF N +H 263,
o%‘?@’r%“eﬁzb“szg%*'_%ﬁﬂ%?fem§ 43 Crbn"l-ifﬂér%l"i“b‘ﬁh‘aﬁ‘yl)‘z'ethyl-l’lperazme
(tBfubroadetichtiasalt &dhpsan @49 e shity: 2- met hyl - pl perazi ne
hydrochl ori de salt (Conpound 55 HC salt t he sane
gener atY Py GEE gt OS2y Inipregpis 32, 1dh er@ wps0-Pleggyl)-2-ethyl-
%e@dzﬁh@ 6had 6@5&&%11@419{0%r2|cﬁ51% 1i- ﬂﬁo%ﬂé%h@éng%aN Bt)d%hyl-pmerazme as
Mhﬂesolﬁio %W(‘I’ﬂo MHH)CDs@DMg 35 65/ T W Bz, HiD), 73133‘313 3G Hz, 1 H),
(6"98 (§dd'|)f 92,2 98, i@'ﬁz 1JH3126§’»(se;%e ’Hzll H@ 3.3b- 30& ((2188 H), 3.30-3.22

cal cul at ed for
dg]séﬁ\),eleﬁlglzﬁ nEgM 88 8 I5¢7-4 Fr. 808 MS epteulgted for C1oH,FCIN,+H: 243,
(oBlerted043.Chl or o- 2-f | uor o- phenyl ) - 2- met hyl - pi per azi ne
hydrochl ori de salt (Conpound 56 HCl salt). By the same
general procedure as in Exanple 3.2, Conpound 56 was

b Ffioths: T, PGS 1 S or%g&,g;ﬂ ghgl;wgmﬁﬂugmm

Hrid sglt GOeBp GRAUNTFA da)t). 3. 44-3.35 (m 2 H), 3.33-

( m 3 ]_J’Sbtge %ﬂ% %Rﬁggaq gﬁogeq%lretag 81 ]fgxamp]é}gﬁ aj](?_. Hzlg_rlgl-ph (2 éthy{-plperazme

Oib?s ebteigetl 2&H 1-bEonanptidor8bebzene Bﬁcb@ﬂ#bﬂb-lzaﬂlyblﬁlperazme as a white solid. 'H

VR SEd e 0 "ol e BRaE R PE E OB TRE My o1

gaeeme(seatet preicEHn naNass @t Banpl, 2.9 31221 Hs;ems@tmctnﬁi’ HNV&26-3.18 (m, 2

‘iﬁt phies bl Ty Sa T a8 e 1y’ 6 76 6. 69 (m 2 1,

4. 23-

Example 3.50: Preparation of (R,S) 1-(4-Chloro-phenyl)-2-ethyl-piperazine hydrochloride
salt (Compound 50 HC] salt).

By the same general procedure as in Example 3.2, 1-(4-chloro-phenyl)-2-ethyl-piperazine
was obtained from 1-bromo-4-chlorobenzene and 4-N-boc-2-ethyl-piperazine as a white solid. 'H
NMR (400 MHz, CD50D) 6 7.33-7.30 (m, 2 H), 7.17 (d, J = 10.8 Hz, 2 H), 3.84 (sextet, ] = 4.6
Hz, 1 H), 3.58-3.53 (m, 1 H), 3.48-3.29 (m, 5 H), 1.62-1.48 (m, 2 H), 0.84 (t, J = 7.4 Hz, 3 H).

Example 3.51: Preparation of (R,S) 1-(3,4-Difluoro-phenyl)-2-ethyl-piperazine hydrochloride
salt (Compound 51 HCI salt).
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4.16 (m 1 H), 3.58-3.53 (m 1 H, 3.44-3.25 (m 5 H),
1.16 (d, J = 6.8 Hz, 3 H. M5 calculated for C H C1FN

We 052202 obser ved 229. Exanpl e 3. 58: Prepar at POWUS2004/019540

(S)-1-(3-Chl oro-5-fluoro-phenyl)-2-nethyl -pi perazi ne
hydrochl ori de salt (Conpound 58;HC salt). By the sane
general procedure as in Exanple 3.2, Conpound was
obtai ned fromthe appropriate intermediates. H NWVR

8 Bty S
Dipdyazing wa8olBaifi@ ffam 1-Broko;3,4tdiflGorlebnzehe andsd-B-blele-2-eBryHyiperazine as a

@aﬁ%ﬁhﬁg\gﬁk A0 1\8{%"0‘5%5%@“ bt s 889 = BRS84S 1 6% 98 (ddd, 1= 12.8,

repar ati o

(1:% 310}@24 ) U608 306. grhen?ylh)) zésnrge;m: JF H=p04 pHrzTe\]z])-I)‘;e 40-3. lr? (m, 6 H), 1.60-1.47

ridge t nmpound 59 salt). By the sane
géhéggﬂh%#%gééﬁeéﬂé§5?n Exanpl e 3.2, Conpound 59 was
obtai ned fromthe appropriate internediates H NNR

3. 60-3

rﬁms’wzsﬂs %zprt')ﬁrm%*’frff* 5502 o falrﬂm?h%ﬂ) et lzwazme
JnydrokBloZide Salf(Cdfapodnd 2 HO1 &9).(d, J = 10.4 Hz, 3 H. M5

calculated for CH FN +H 195, observed 195. Exanpl e
3. 60 B g%%tgpr&rpl chedure as In Example 3.2, (R)-1-(5-Chloro-2-fluoro-phenyl)-2-

(ethlyt-bipérdzifd wiRloBtaHBE Byt - b?orﬁ@hJBMBropﬂ M@%ﬁé@ﬁe and 4 N boc-2-ethyl-
hydrochl ori de saltgéCbnpou salt) t he sane

g%rré%zeﬁ ah Bhiteglie R(@Pa%bﬂz&%@) 6 » 66D -7.09 (m, 2
aipy; @ssclgd R ES bﬁaprrr)gpas @ider L §f3023ﬁk qtrﬁ)gsz 3¢_|3m% (441%03 17 (dd, J

f@ﬁizﬁiﬁﬁ)lﬁr@mﬂ@t Qs(@fia-’l 0@(19)1 7245%3(% J =
12.2, 9.0 Hz, 1 H), 0.99 (d, J= 10.4 Hz, 3 H)

: cal cul ated for C H FN+H: 195, observed 195. Ekanple

ghgpplq:&@ﬁd}rgparghomf R)-1- (2-Fluoro-S-trlﬂu0romethyl-phenyl)-2-methyl—p1perazme
e ORI BEL ST L6 Peai 1) By the same

gener &Y the soedencel a®c¢dureElx ar@rtampE 32, Comppod 38 wamebtained from the
SRR FOBGEEN S, DY, 800 SN 12 10
B.RA.¢4 @R 1) 3.4 (6, ) 612886 4 (0tHE, 1 3),3.4-235 (2, 6 IHiz3.3243.88 (m, 1 H), 3.04
$0d3 82305 1025502 00 s Qe Bl 2, o

aw3erved 195. Exanple 3.62: Preparation of (S)-I

- (3- Fl uor o- phenyl ) - 2- met hyl - pi per azi ne hydrochl ori de

salt (Conpound 62 HC salt). By the same genera

[Ex2apiis.Bi: Frepdrafibsibe1-R-Elnokonfdliddorheth ﬂfl}—@-‘rﬂbﬁgfl-plperazme

53R GRS, LB, 2 o5 H iR (400 e

By the same general procedure as in Example 3.2, Compound 54 was obtained from the
appropriate intermediates. 'H NMR (400 MHz, CD,0D) 6 7.55-7.52 (m, 2 H), 7.36-7.31 (m, 1H),
7.36-7.31m, 1 H), 3.70-3.62 (m, 1 H), 3.43 (dd, J = 12.8, 3.2 Hz, 1 H), 3.37-3.32(m, 3 H), 3.28-
3.24 (m, 1H), 3.03 (dd, J = 12.6, 8.6, Hz, 1 H), 1.02 (d, ] = 4.0 Hz, 3 H). MS calculated for
CoHi4F4N,+H: 263, observed 263.

=

Example 3.55: Preparation of (R)-1-(4-Chloro-2-fluoro-phenyl)-2-methyl-piperazine
hydrochloride salt (Compound 55 HCI salt).
By the same general procedure as in Example 3.2, Compound 55 was obtained from the

appropriate intermediates. 'H NMR (400 MHz, CD;0D) 6 7.26-7.24 (m, 1 H), 7.22-7.18 (m, 2
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J =17.8 1.4 H, 1 H, 6.78 (dt, J =1.9, 2.3 Hz, 1

H, 6.71-6.67 (m 1 H, 1.1 (d, J =6.8 Hz, 3 H. M
woabwswieed for C H FN +H: 195, observed 195. BRamsk@4/019540

3.63: Preparation of

(R -1-(2-Fluoro-4-trifluorometRyl - phenyl) - 2- net hyl pi pe

razi ne hydrochl ori de salt (Corrpound 63 HC salt). By

t he sane general procedure as in Exanple 3.2, Conpound

3 [ f,hamct he r §.84. €, kRt i-a
R D80 R o2 R AREE s W S GO IR ol 1),
3.6, @, F26.4 HzH) H). M8 6a1au1at81 fon€: H 1. E0F N, B1:489 IbdetverR9.2
H, 3.38-3.36 (m 2 H, 3.29-3.24 (m 1 H), 3.11 (dd,
J =12.8, 7.2 Hz, 1 H), 1.09 (d, J =6.4 Hz, 3 H. M
digampled. 8@ Fropar@tidh dKSNI-(4-ChD6E2-flabrepheasl)-2 Gdethybpiyepizne

Q4. ' f
(%g)gr?c!l@%ﬁg?%g{’dé’%ﬂqw 79 H51 8+ hy! - phenyl ) - 2- met hyl - pi p
erazi rigy thy s gbiiosd] prbeedned ds i KRR cﬁﬂlpb!(ﬁ!d 58 @at Pbtaifdd from the

th I d Ex d
SRR T HoAKTH A0SO bPIGR Tt 2 ki dDp LIPS m. 210,
N\@i% MTE),3$D$ .3 ), ﬁ@sizﬂén(wm@b'kdd ?=(1§E §§fi_1i)lz]1H) 1.00 (4,

S s st G e 415 (et ) -
12.8, 7.2 Hz, 1 H), 1.08 (d, J = 6.4 Hz, 3H)I\/B
calculated for CHF N +H 263, observed 263. Exanpl e
Exgmpled. %eﬁrapqrgﬂorbqf R)-1- (3-Chloro-S-ﬂuoro-phenyl)-z-methyl-plperazme

fflirdenlofaEBiO(Cmbyihd'Sf ACPhRAY! ) - 2 Methyl - pi per azi nehy

drochl ori de sal Conpound HCO salt). By the sane
gener 3y the @@@a@neéa BEpcqdureRR aniplagpB. 32, Conppwod Ad weSobizised from the

%ﬁ%%b%?&%%'egﬁ%@ 6 Bie5, bBIES SRSt T, 700 (m, 210, 4.2

A 162y A ), 3358=3.350(n0) | HR, B44-8.25 (i, H), V10¢I6I 95.8(Mm, 3 H).HMS calculated for

%%%ﬁgﬁb#%i%gbs'gi’vw%w“ 3.37 (m 2 H), 3.35-3.27 (m

, 0.99 (d, J 6.0 Hz, 3 H. M
calculated for CnH CIFN +H: 229, observed 229. Exanple

ti
TSRk 175 Ly G RS S orargHo-phepe 2 predy-piperazine
hydraeblokiae salke(caﬂdpbmimmaugm)% HCI sal t) By the sams

ener%ﬁy 1gl)r ocedure as in Exa npound 66 wa
obt ai rid™s EBR-SeTE! BB & amﬁkér%wgamawé 58 WafNRW@med from the

(aﬂﬁepﬁdrézmteﬁﬁﬂéd@a)s ’d{ M7(46(§1ﬁ1;HzJCB3cﬁ))% 6. é’s ® 1|'ﬂ¥)i_§ 356069 ;2 1), 4.22-

é‘ @dmsl B 3(%3 3P (Pi') 1 Héf 3up- 35273(21 28, 322&5 9”%311 331)31.38(d - 6.8 Hz, 3

ADHMS hidfdted £34€, FNCIEN Y 200, OQekvea22b. = 6.0 Hz, 3 H).
MS cal cul ated for CH CI FN H H. 229, observed 229.

Exanpl e 3.67: Preparation of _ _
(ERhlp1e(32595 | 1408 Ra o B IRYA TRPRIBYI-p Ay HR LD h I REE A% BRrochloride

salt (Compound 59 HCI salt).

By the same general procedure as in Example 3.2, Compound 59 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;OD) 6 7.26-7.09 (m, 4 H), 3.60-3.52 (m, 1 H),
3.43-3.32 (m, 3 H), 3.28-3.22 (m, 2 H), 2.97 (dd, J=12.2, 9.0 Hz, 1 H), 0.99 (d, T = 10.4 Hz, 3 H).

MS calculated for C;;H;sFN,+H: 195, observed 195.

Example 3.60: Preparation of (S)-1-(2-Fluoro-phenyl)-2-methyl-piperazine hydrochloride
salt (Compound 60 HCI salt).

By the same general procedure as in Example 3.2, Compound 60 was obtained from the
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hydrochl ori de salt (Conpound 67 HCl salt). By the sane
general procedure as in Exanple 3.2, Conpound 67 was

woho@ined2f rom t he appropriate internedi ates. PCRUR2004/019540

(400 MHz, CD OD) d 7.04 (d, J = 84Hz 1 H,
7.00-6.95 (m 2 H), 3.58-3.50 gq 3.42-3.35 (m
2H),331329(m1|—|) 327 22(m2|—|) 2.96
(dd, J = 12.2, 9.4 Hz, 2.30 (s, 3 H), 0.97 (d, J

oaggr ?vedm?grgédlﬁw%ﬁ%hg@@m%f %‘?lg%%%é\'épb G, 440)73.60.3.52 (m, 1 1),

(33)3-3.33 @, BIH)0F- 2&5221(911 RyHD); pAe i) J) 22 ot (hii, -1 ) pe9a] rel0.4 Hz, 3 H).

h i HO salt). By th
ot A RN IR EARADS. *Conpound 68 vac

obt ai ned fromthe appropriate |nterrred| ates. H NWR

el §ev: (Rehign o AEA S Ty phenydypineciylghbessaipe pygrochloride

aamcoﬁp(ﬁﬁmzm(sm) 3 H, 2.96 (dd, J = 12.2, 9.4 Hz,
1 , 2..30 (s, 3 , 0.97 J =6.4 Hz, 3 . N5,
c aIHZ: u éﬁ@?f% rgelt?fﬁ:%ﬁ@f‘«ﬁi“ﬁ as %’g@‘am@ﬁ§e?r raprog 69@5@&%%@(* from the

&pﬁapnaﬁr mfeﬂﬁ@ﬁandan 'RMR (400 MHz CD30D) 5 7 39 (q, J=7.7Hz, 1 H), 7.07-7.02 (m,
per azi n

% %?1 uor o- bi phenyl é %@ é

BER (e o2} Mz éé@ﬁb%‘h 0 1@;3§ i (méyH} hdS &b 6.8 Hz, 3
BN M Sal 00 SSHUT, BT, ABNHI: BXAORLR81%. Conpound 69 was

obtai ned fromthe appropriate intermediates. H NWVR

(400 Mz, CD OD) d 7.74 (s, 1 H, 7.71-7.67 (m 2 H),

7Ex§91p7e415(%7 Slmepa?rat'ﬂn 0f7(S)4ﬂ(3zFlﬁZro(-%ﬁen%l) h'Dmet]Zyl %%e?az}x?e l{ym‘ochlorlde

ﬁalréﬁsnwnflﬁ? Hﬁlﬁalt) 3. 62 3.56 (1 H), 3 51 ( dd, J =
13. 2, E%ﬁtge e gélneﬁ)l HprogedalQ: o §h Ex]amg%@ 24 CE%I)OII%d '6% wa%\@)tamed from the

alculated for serve
31pprgpnap:q‘1§‘§§gpqﬂtaiegn FHNMR (400 MHz CD;0D) 6 7.29 (td, T = 8. 2 6.9 Hz, 1 H), 6.84 (dd,

S L Ygr &7 enyl 1 [
(iR xRyl Skl AL PR TITE g 510
ngS@ﬂlallllatpfi@c@dHrsENalﬁ:ilﬁS,Eksnvgﬂé%. 2, Conpound 70 was
obtai ned fromthe appropriate internedi ates. H NWR
(400 MHz, CDOD) d 7.74 (s, 1 H, 7.71-7.67 (m 2 H),
ExG0pleB.636 Hraparztidd) of (R)-1-92-Flubio-4-mifldorbhethyl- Iﬂﬁnffl)-i&le(tlim-

A 27 (m 1
3[)1];;%:’1 d(ochilbgld&')sn;lt (? g%)ogn%? {-I%l %Qt) 3 51 ( d d J =
13I 2, lHif Re sial];m,e génetd) prodﬁdﬂﬁ.aé th ExdmpleB.24 Cbiapoudd B S)Ev)azd\@taiined from the
%%g‘éﬁjm%t @%g?eg . egn *i'gﬁbh{’(Hoo fifts; BRI ohAds e, TB P P 1 - 8.4 1,
(1RY); 3.8¢-2.78 ¢hY 11848344 (R} THX $:3p3638Y(in) 2 By, Fefolryls- g, pﬁz@m (dd, I=

1R er ) T oE astebind S Sl Sal'@@x?%%%gbsewed

@bt.ai ned fromthe appropriate internedi ates.
(400 MHz, CD OD) d 7.05 (dd, J = 12.0, 72|—|z, 1H),
6. 96

Example 3.64: Preparation of (S)-1-(2-Fluoro-4-trifluoromethyl-phenyl)-2-methyl-piperazine
hydrochloride salt (Compound 64 HCI salt).

By the same general procedure as in Example 3.2, Compound 64 was obtained from the
appropriate intermediates. 'H NMR (400 MHz, CD;0D) & 7.49-7.45 (m, 2 H), 7.37 (t, J=8.4 Hz,
1 H), 3.86-3.78 (m, 1 H), 3.48-3.41 (m, 2 H), 3.38-3.36 (m, 2 H), 3.28-3.24 (m, 1 H), 3.11 (dd, J=
12.8,7.2Hz, 1 H), 1.08 (d, =64 Hz, 3 H). MS calculated for Cy,H4F4N,+H: 263, observed 263.

Example 3.65: Preparation of (R)-1-(2-Chloro-3-fluoro-phenyl)-2-methyl-piperazine
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(dd, J = 12.8, 8.0 Hz, 1 H), 3.85 (s, 3 H), 3.41-3.36
(m 3 H, 3.30-3.19 (m 3 H), 2.91 (dd, J = 12.8, 10.4

weokzposhiéd2 0.95 (d, J = 6.0 Hz, 3 H). M cal cuparas2d0a019540

CHFN +H 243, observed 243. Exanple 3.72:
Preparation of

(S)-1-(2,5-Difluoro-4-nethoxy- phenyl) 2- et hyl - pi peraz
i ne hydrochloride salt (Conmpound 72 HO salt). By the

r | Exanpl e 3.2, Conmpound 72
ﬁs %cgfogﬁﬁ? t ﬁ g‘?ﬁ%gﬁég%ﬁgjrl%g | ate inter rredl ates. HNWR
(400 Niyzthe @De@®)eral pibc@iread dly Exbrplel3L?, Eompouwhdids wad obthined from the
Sodrbilpndé Sodefingd. Bhod 820 Bucd Mg o
1@d,8 = 100, 2.8z, 1 H),H)0-6.95 @5 1(E), 3.62-3:56 (1A, IHZ),, 33743[)37 (@R H), 3.35-3.27

gam'?gﬂ)%;@p és"@ grﬁ"o(f oNaTE 6518 3 B9 SES S dugettor EXAMRIR v 220,

(dB¥erved(229.FI uor o- 4- net hyl - phenyl ) - 2- net hyl - pi per azi ne
hydrochl oride salt (Conpound 73 HC salt). By the sane
general procedure as in Exanple 3.2, Conpound 73 was

leaﬂiMGé rmﬁpiﬂaﬂo@mspp{z Ghﬁrd @-ttﬁﬁfﬂfﬂieﬂ lg}méﬂlngﬁ)erazme

lﬁﬁdr%h‘rq)“de ?‘S@O@P&Bn? B8 ﬁfl Y- 3, 40 3 34 (m 2 H),

g 2(2) (33}&9% $afe ggnér‘gl gro@ecﬁ@é ds @Exaﬁapi% 312 C‘J) &m@ 66%vas dbthihed from the
S,
CRPTOPIAR @U’n'fl‘?fil‘at@ I-H {400 Q@@ CQI!@@(‘?V% @ésQT Exarfplile 1 H), 7.11

%d&‘} 1|Br(ﬁ@§|}ﬁtlﬁ5‘7Qf695 m, 1H) 359353(m lH) 347332 m, 2 H 329328
-1-(2-Fl uor o- }-%ZH Zi neh

(o2 H G e 2 f@dowpéuhdé S MBI aHENL: 229,

apReTaloprocedure as in Exanple 3.2, Conpound 74 was

obtai ned fromthe appropr| ate inter rredl ates. HNWR (400
MHz, CD OD) d 7.04 (d, = 8.4 Hz, 7.00-6.95 (m

éﬁ%%mée% %75 ﬂeﬁ% é&ﬁ of;Rg%d(% g dﬁ's?o §Irge‘h?ﬁ 'i% @1)%meglywxperazme

Aydtochlyridg saﬂp (Cotnpodnd 67 HCI I} Hz, 3 H). MS cal cul at ed
for C tﬁé\ganﬁfget?ega? proggfi% 2% ?ndEx%%%le 3Ei( mlpgunﬁ '6; %v:as obtained from the

Preparation
(aa)ropna([ezm(ehh@kmss H NVR @@ NSTry CD,@R)et.0v/(d; pF pe Rzl HE 7.00-6.95 (m,

ge er’ g?% Sghﬁ 2 42§%RRE§§§:‘B g 3?gz(m %&Yﬁ%% \%EITZE% (ad,J=

dlat2a9 AELL, f Hypm30ke 3aDp0.opd] Bt e4[Hzt EHEME ahledatedFoNVRH, ,FN,+H: 209,
%oow?gcooo d 7.47 (dd, J =8.8 6.0 Hz, 1 H, 7.
SREE 3= 9.8, 3.0 Hz, 1 H), 698(ddd J =18.8, 7.6,

2.8 Hz, 360352(m1|—|) 346 42(m1|—|)

30-3. 27 (m
% Pﬁ'f %s@ ltraparﬂttgn o - W-Flsows-%ykaﬁwpéﬂeahﬂdvpe@awe
(BlyENcﬁidnda&% (CokpBLNES BePsanfxanpl e 3.76: Preparation
( S) - | Byshesams epnesl progrsies-ap Hefipmple 3. 2rEempoung i6p epaghtaieed from the
hystomedd @fehﬁe%a&al tg ﬁmo@mﬂ@j@ 5SRO, 1 58’4'}!281 ﬁ)a'?’%o 6.97 (m,
gbaeral procedure as in Exanpl e Conpound

)n 35850 fBrh Eha-42-3.34 (m, 2 H), 3.29-3.22 (m, 3 H), 2.96 (dd, J— 122 9.4 Hz, 1 H),

2.30 (s, 3 H), 0.97 (d, T = 6.4 Hz, 3 H). MS calculated for C;,H;-FN,+H: 209, observed 209.

Example 3.69: Preparation of (R)-1-(4-Fluoro-biphenyl-3-yl)-2-methyl-piperazine
hydrochloride salt (Compound 69 HCI salt).
By the same general procedure as in Example 3.2, Compound 69 was obtained from the

appropriate intermediates. "H NMR (400 MHz, CD;0D) § 7.74 (s, 1 H), 7.71-7.67 (m, 2 H), 7.60-
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1
W@ .2005k269012 H), 6.98 (ddd, J =
4

appropriate internmediates. H NVR (400 MHz, CD OD) d
7.47 (dd, J = 8.8, 6.0 Hz, : :
'8, 7. 6, 2.8 HzPCTL/US004/019540
3.60-3.52 (m 1 H), 3.46-3. 2(m 1 H, 3.41-3.33 ( 2

H, 3.30-3.27 (m 1 H), 3.03-2495 (m 2 H, 1.00 (d, J
6.4 Hz, 3 H. Ms calculated for ChH O FN +H 229,

observed 229 Exanpl e 3.77: Preparation of

Pl oo g TP gt o 1,

g?e"r‘ﬁe3 6l (np rSdt)eﬁGl-é Sésn (i rH)B@lr(ﬁﬂ d <3132, 9£ZcHzprr),d 20 d\ies6.4 Hz, 3 H).

h ate ternmedi ates. H NWVR
O BSed ROE A FARR PP ’_‘i 88 56 H, 1
729(dd J=€B4 28Hz 712(ddd J=H)

'_Exahg)%ez‘gﬂ{%l?repijrwlo&%f (3?1%4 ggxgéonilfﬁ?ﬂ-?ﬂgﬁ gtiépltxéﬁamge

HiydréthRéide ealt Cobapbubi 70 BOHal)M5 cal cul ated for CnH
FN + 22 r 22 gx 7 Pr r
CI l%_}ll the sa?ne g%?e% p}/o%gdure ags in amrTPe 3.2, Com%ound 7% |:\)Na;ls glt)t!cuged from the

agbmbm(te?m@hhéﬂia@eswﬂ h\mx 9100 lwﬁ{wbbﬁbmﬂ lﬂcyts pHp ewatzzl mm 2 H), 7.60-
h,}/drochl ride sal gong h%
1 ot ?@na@{ h ﬁéﬁﬁ@@ @27‘@%‘611 )77@8\%9 m, 1 1),

?jmeaa sr;e@n f3g%rr3 6ﬁ§5§ﬁmmzﬂdﬁt(ﬁd Ingrzné“a@I}&té@ﬁ) Mol\d%ﬁ 6.4 Hz, 3 H).
71\4§9§1€+6ated3f0r—08H4FN2LHs2ﬂz obs¢rved 2717 12 (ddd, J = 9.0,
7.8, 2.8 Hz, 1 H), 3.52-3.37 (m 3 H), 333326(m 1

0'3.20 (dt, J =12.9, 3.1 Hz, 1 H), 3.04-2.94 (m 2
ngan@lw]( (regaratign af (R)-1-35Bifluqys-4cmetboryaphedyh-drmthykpiperazine

Cq,p‘ilg) anple 3.79: Preparation
gilgyﬁ(N?F%)ﬂ-drldgg‘ﬁt( Di 'Iﬁé?gl %ﬁg?ﬁﬁx 2- et hyl - pi per azi ne
hydr oc#s tb? $aghe egeral plocestvrons ArdERpgipleQ 2 §amp9>undB§t wiak ebtaingdefrom the
el §Utl{]

%@Pl% F’%Aé%ﬂge%gﬁd?#ie Igppr oﬁ)r@ g{ﬁeg ié]r?goe]%née dia (ill\/gaéz 1H), 6.96
((4@)(J=|\)HZS 8.CBz0DH),$-85.(5 2 H)d3-4133.36 @n,48 Wz 3.30- 31—11? (m,ABK2.91(@dd,J=12.8,

g43H% 15980 G5 (dé f& '6'2}% %BIWZMB §a1%1%té<gf0f_§?ﬁ5§@é+fg?43%ob'égmd 243.

64Hz 3 . M5 calculated for CnH C I\I+" 245,

O%an}p %7224%%?{' ﬁ?% ﬁ(ﬁg}ls{) %—D “r?gaasl}iét xe; é;‘hgl?{l}]%-methyl-plperazme

Hyydrahivkide sade(Coalgout COHQUSH).80 HCl salt). By the sane
gener

bt ai HSERY FOREPHEY RREFBIT B LRrRlEct nSAPARGY 1 penlfgined fom he
($PRpHdtzintefh dHItds. éﬁmet()dMH]z eD;bH) arizos (hd H)ﬂ 1178 36 Hz, 1 H), 6.96
383205, B Bl B bl B8 S oSt o 2 g - 12,

Ho.4 1Bz, i), VS @at € gloatzesiHb. owrs Cabhidebd fr ¢, FAGSH: 243, observed 243.
observed 245.

Example 3.73: Preparation of (R)-1-(2-Fluoro-4-methyl-phenyl)-2-methyl-piperazine
hydrochloride salt (Compound 73 HCI salt). ‘

By the same general procedure as in Example 3.2, Compound 73 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) § 7.11 (t, ] = 8.4 Hz, 1 H), 6.98-6.93 (m,
2 H), 3.53-3.45 (m, 1 H), 3.40-3.34 (m, 2 H), 3.30-3.19 (m, 3 H), 2.93 (dd, J=12.4, 9.6 Hz, 1 H),
2.32 (s, 3 H), 0.95 (d, J= 6.4 Hz, 3 H). MS calculated for C;,H;7FN,+H: 209, observed 209.

Example 3.74: Preparation of (S)-1-(2-Fluoro-4-methyl-phenyl)-2-methyl-piperazine
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Exanpl e 3.81: Preparation of
(R -1-(2,5-Dichl oro-phenyl)-2-net hyl - pi perazi ne

waoyadisgestopr i de salt (Conpound 81 HO salt). ByPCHA/Ss@a®19540

general procedure as in Exanple 3.2, Conmpound was
obtai ned fromthe appropriate |@ter rredl ates. H NWR
(400 MHz, CDCD) d 7.45 (d, § 1 H, 7.33 (d,
J= 2.4 Hz, 7.22 (dd, J:84 24Hz 1 H,

%@?Mﬂﬁﬁfgﬁ@é’"{@wni ety 2,0 % 2

MS calByuhasaad g&mral @roekddie d’slﬂkﬁxm& 3.2 lesepved 724&s obtained from the

( ?”Epha‘(?%%ﬁ% a}ffsor of\fﬁiﬁli %BP;%HZZ f%l% 1)04 (& 5z {1z 1 H), 7.00-6.95 (m,

ryid), 8SBH3GRIiGdel H;;l3t42(mrpomﬁgi, 382310 (n5 A1) 2.938Yld T2 4§ Az, 1 H),

R T M T I

(400 MHz, CD OD) d 7.46 (d, J = 8.8 Hz, 1 H), 7.33 (d,

d
?)Ex@gl_p\l)g % ( e{)_%ramn oé(Ri-g-(é-(%@r?-%ﬂuzrq;yhengl)@sth@@w(mazme
2hydtochBriddsalt @onfpdund 74 HC1 HO (d, J = 6.0 Hz, 3 .

M5 cal cul ated for C HCd N'H 245, obse

245, E)J%V § @mg gglg?ra pfoéiﬁgfeaﬁs inb]ﬁxagﬁole 3.2, Compoungl 75 was obtained from the
(a@robne(t&nﬁnﬁéd&tésr FHE o MHQ' CD!@?YS ’)472(' Hﬁhhyk @ 1@@ r1":1-1) 7.15

drochl ori de salt oun salt

R B O e i A S TP el 1 5,60 G 1. 80342 (m 1

vz?% 2hs 3k RD 1@5@ Ayhe éﬁppﬁpgf%%% (inni ﬁ5 fﬁ%' (étJess 4H,MMR. ms

@alﬁzhf&déscqliﬁuci TH)“H @W@Sﬁrmd 229. = 13 3 3 5 Hz 1H,
350341(m 2 H, 3.39-3.33 (m 2 H), 3.27-3.23 (m
1 H, 1.20 (d, J 6.8 Hz, 3 H. M5 calculated for CH
NExpppples 7 Rroparptienof1381- (ﬁ@hhp}-é’ﬂaomheﬁ’ﬂkéamahﬂ@meoﬂzme

h [)-2-nethyl -
skrdcploria® it Eoblpebd O ATRLAY P °5n o sal 1), By the
sane g‘ié/rtbfr sme gerpecd gocaiuees:s imExErpledl 2 C8mPoun@ifpasiotdaifed from the
: : ) ot e N
PR ES i SSUPRESRY) OISR A« LMy .1
4dd 3 =0.88z,3H HA. 1H), 6.8 (A0d, ( eit8,8, J.6:2.8 Bz 3L HB 3504352 (ih, HH) 3.46-3.42

Jogf 9 P o b B el o I oo g . s

Fealsbilateti fod C3H, i+ e2Po3dBervéda@apl e 3. 85: Preparati on
of
(R -1-(4-Fluoro-2-nethyl - phenyl ) - 2- net hyl - pi per azi ne

Mﬁipﬁi’ﬂ 'n;r | Fkepsratidn ¢fERQ2-0HI0854 ! fidor oS ik dnyl)-2 B eth1SiFedidine

% agg{%re as. | Ernglesz Conpound 85 was

i H‘é’“&'b‘b?ﬁﬂ ¥ts i nternmediates. H NWVR

( 429 M;thhe e Qrrea) pdcdiufiQs (M¥xatpleB. A omBor@d 7 Bhs obtaitidd from the
appropnate intermediates. '"H NMR (400 MHz, CD;0D) § 7.34 (dd, T = 8.8, 5.6 Hz, 1 H), 7.29
(dd, T =8.4,2.8 Hz, 1 H), 7.12 (ddd, T =9.0, 7.8, 2.8 Hz, 1 H), 3.52-3.37 (m, 3 H), 3.33-3.26 (m, 1
H), 3.20 (dt, J = 12.9, 3.1 Hz, 1 H), 3.04-2.94 (m, 2 H), 0.94 (d, J = 6.4 Hz, 3 H). MS calculated
for C11H14CIFN2+H: 229, observed 229,

Example 3.78: Preparation of (S)-1-(2-Chloro-4-fluoro-phenyl)-2-methyl-piperazine
hydrochloride salt (Compound 78 HCI salt).
By the same general procedure as in Example 3.2, Compound 78 was obtained from the

appropriate intermediates. "H NMR (400 MHz, CDs0D) 6 7.34 (dd, J= 8.8, 5.6 Hz, 1 H), 7.29
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(dd, J = 8.8, 5.6 Hz, 1 H, 7.08 (dd, J = 9.8, 3.0 Hz,

1 H, 7.03 (td, J =8.5, 229 Hz, 1 H), 3.36 (d, J =
wo2005/029021 H), 3.30-3.24 (m 2 H), 3.10 (appaPCqus3003/019540
10.9 Hz, 1 H), 2.93-2.90 (m 2 H), 2.54 (s, 3 H, 0.76

(d, J:6.4 Hz, 3 H. M calculgated for CH FN +H:
209, observed 209. Exanple 3. Sg Preparati on of
(S)-1-(4-Fluoro-2-nethyl - phenyl ) - 2- net hyl - pi perazi ne

r r ) h
eﬁeﬁ?h %rgolgig(:ﬁt.%lg}ge?t %&?ﬂgw ] 2'5%’, f’%%t%ﬁ%l?% (516?\%12(? H3.26 (m, 1
O%)a arhe, JEf =+ 2, BHd{a}bﬂ)xﬂ@(M-%&‘é(m, Ay hetidat ©6.4 Ha, NMR MS calculated

A AU T h if 5 54 (id, 9’ =8 %

Hz,lH) 3.44-3.36 (m 3 H), 3.30-3.26 (m 1 H),

gt 79: Pepinalib o RT3 nictublorpneinh sl pinspizing

ZQﬂrodElﬁamp st &o&ﬁlouﬁ’d @H(Hlﬁdlf)ﬂ of
azl ne

R) -1 - 2Ch|oro - 2- et hyl - pi
gy?ﬂr o Pl TBF FRE S5 qpat Tojo r’ﬂjﬁ’%‘pﬁ% 5 g?f“??undg)? o gbtaiggfdfrom the
gppepadte PicRaaEHse 11@511»11{1(4@&@&[3 eDnHI) s ﬁsm(monﬂd 4&i’z Wﬂ§ 7.36 (dd, J =

gj%% 4,%{5 f}%ﬁm@ﬁ Ayl gg%esg 3%%2?1{1 U593 . p.DH) 0.96 (d, T =64

7H§6H3 m&wulat%dk&cuﬁlmﬂwuﬁ%s Nbsekvdd)45.3. 61-3. 53 (m

1 H), 3.46-3.37 (m 2 H, 3.34-3.30 (m 1 H),
3.27-3.23 (m 1 H), 3.05-2.95 (m 2 H, 0.96 (d, J =
& nifle 3.80: I'ﬁrepil\@ﬂ&@l)i“(ﬂj ﬁ-g?ﬂDfic‘MoerHer@i)&-fh'é‘:hy?ﬂﬂ)erazme hydrochloride

observed 211 Preparation of .
(935t1€01920@4|88rfmlﬁh1&qy| ) - 2- net hyl - pi per azi ne
hydr ocly ¢ &6 41 phoCQRRON WE?%ﬁlpl'e@ 2, %}'Bln dund ¥ \xgaggbtﬁﬁ&ﬁrom the

general” procedure s in Mr}% ound
FBPraPTRienteraatiatdse ThPRFo) CHB@P)rﬁeHﬁ e5= 2 A HVRH), 7.36 (dd, J =

) - 7 - i =
PN 50 5 L4900 o 3o s b9 b o 0 @7 =64
Hz{$ H)3Mbgalgulated {omCri2liad)No-31:345 DbgegveRp5.2 H) |
3.05-2.95 (m 2 H), 0.96 (d, J =6.0 Hz, 3 H. M
calculated for C H CIN +H 211, observed 211. Exanple
E@mpld?( Sglpa]haparanom(ﬁf R)-1-(2, S-chhloro-phenyl)-2-methyl—plperazine

met hyl - pi per azi ne

Q%]‘F%c(l:l lgFls e séqpou?‘?glen%éh%]aﬁ% HCO salt). By the sane
gener dhy the e dermeeal ascédarelx anfplaepl. 32, CoppRadRd wdOobMised from the

?b%%i)%‘i&mefo B%fhe:}?&%@ %@ﬁ% Bt&)ggpjia@e%ggﬁ\lm‘) 133 (@ =24

HAB3 H)17.22X(d& T7 84,821, H 1H), 3.60-255 (dld H),J3.56-83D(m, 2. 1), $184-3.26 (m, 2

%H>H%°%§§§?rv%ﬁ>zo&§% 3605415 M Stebed ey Ny 245, oservea

®44. Hz, 3 . M5-calculated for CH CIN +H 245,

Example 3.82: Preparation of (S)-1-(2,5-Dichloro-phenyl)-2-methyl-piperazine hydrochloride
salt (Compound 82 HCI salt).

By the same general procedure as in Example 3.2, Compound 82 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) 6 7.46 (d, J = 8.8 Hz, 1 H),7.33(@d,J=24
Hz, 1 H), 7.22 (dd, J = 8.4, 2.4 Hz, 1 H), 3.60-3.53 (m, 1 H), 3.46-3.36 (m, 2 H), 3.35-3.26 (m, 2
H), 3.03-2.97 (m, 2 H), 0.99 (d, J = 6.0 Hz, 3 H). MS calculated for CHHI,;,CIZN2+H: 245, observed
245.
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observed 245. Exanple 3.90: Preparation of
(S)-1-(2,3-Di chl oro-phenyl) -2-net hyl - pi perazi ne

wayadisgaédoor i de salt (Conpound 90 HCl salt). ByPChaSs@a®19540

general procedure as in Exanple 3.2, Conpound 90 was
obtai ned fromthe appropriate |gterned|ates H NVR
(400 MHz, CD OD) d 7. 40 (dd J=17.6, 1.6 Hz, 1Iﬂ
7.33 (t J = , 7.29 (dd, J = 7.8, 1.8 Hz,

?!@%ﬂp é E% ﬁéﬂ %Rg%l(%’g éésg ‘("ﬁlucég qq_ﬁq}lylé)hgnryl -2-me5hyl-p1perazme

61.Y4r¢dillori§e Is@lt (QuBipoahd 83 HCEshltfhor C H CIN +H 245,

?%)S _elr fo)ﬂthéd' ie ?a ro% d%re aIJSjm ﬁzs[ ﬁ@%ﬁ% IC% Célgnngﬁ was obtained from the
reppiopidat inter rokeliztal tH Nmnaod NHZCD4TID) &mn (5, 2 By 71412@ $ ENBt42-4.35

I oM AR i SERraIP Ak s b av ety R 327323 (m, 1
(Hl)OtDszzJ G KD H. Mis4hbic(ldted fbr @13&1361%% A13HbserfeBB3( d,

J=24H, 1H, 7.22 (dd, J =8.4, 2.4 Hz, 1 H),
3.59-3.55 (m 1 H), 3.47-3.37 (m 2 H). 3.34-3.26 (m

Zxdnple’. 98- lﬁ‘eﬂzﬁ'aﬁéﬁ oﬂS -3, @Bﬁ&rlﬁdorm})eﬁly‘ﬂ-phﬁnyl)& Filbth erazine
calculated fo NMH. 245, observed 245. Exanpr
ygsechioridp sfEGoBpoRd 84 HC saf.

(S -1 Eﬁh@sa@e%@ﬂe@dl BroPéuR YA Jir Qxa%IJBYZI Binp&na Rl %s obtalned from the

hydr ochl ori de_salt rTPoun %;
gaéﬂr@P%artelﬁFeHBf‘é]&lﬁSe %&Mﬁa @(%@ §J%>5 C?)ln%t)?ulﬁ 7é% (fwég) 4.42-4.35
qht & @dmf(momdmg ﬁ:PHE qmy 95@3|4m§ﬁrm£3@b@%3 s, Migz 27-3.23 (m, 1
(400 CD d 7.45 (d H)

FD=1.30 (d, F-E 6. S]HZH; H). 7M§1ca1(cglated fpr €13§14E6N22H43 1|3|Zobsg_rvq:q§ 313
3.60-3.56 (m 1 H), 3.47-3.37 (m 2 H), 3.34-3.26 (m

2 H, 3.03-2.97 (m 2 H), 0.98 (d, J = 6.0 Hz, 3 H).
l@aemlq:w%tléfdpﬁretlm@fqul:lf(ﬂ-Fhror%lﬂletb&@émy@dl -muathyl-piperazine

(Eirg?ﬁf& ﬁcﬁfhgcp;@gt I‘I? ﬁg}%{%t hyl - phenyl ) - 2- et hyl pi pe

razi n@ﬁ?@mmb@rﬂ teocglataas (rGompwleie, @Embmnd§ém$ obtByed from the

gg&vg%{%%?al ne? fr oﬁﬁ/ﬁﬁgbgl\%fzbjg&s?t( r?t% gibnrgsdll g? L(%dl H), 7.17
NRR T (5408) 5 19HEzZ, 1 8D 70B)(dd) J7 %68 3(0dHz, J 15, "8034(td—|i 8L, Blp Hz]l HY 3.36 (d,J

oz oty 2o e 1~ To iy i, doiBogterd 10,250 6.3

IDH).76 @1, DE62.1893 Hin MB chicylated B8 C(,El,,FN=H: @09, obierved 269). .
MS cal culated for CHOF N +H 279, observed 279.
Exanpl e 3.94: Preparation of

(Eanipld 286 Hroparation 6fi (5)- LHOI-BlaBioRd ety Bpenyh 2-eth{lipdthiine
ryﬂlz‘dcﬂﬁ)ride salt (Compound 86 HCI salt).

By the same general procedure as in Example 3.2, Compound 86 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) 6 7.21 (dd, J = 8.6, 5.4 Hz, 1 H), 6.99
(dd, J=94,3.0Hz, 1 H), 6.94 (td, ] =8.2, 2.9 Hz, 1 H), 3.44-3.36 (m, 3 H), 3.30-3.26 (m, 1 H),
3.04-2.89 (m, 3 H), 2,33 (s, 3 H), 0.87 (d, ] = 6.4 Hz, 3 H). MS calculated for C;;H;7;FN,+H: 209,
observed 2009.

Example 3.87: Preparation of (R)-1-(2-Chloro-phenyl)-2-methyl-piperazine hydrochloride
salt (Compound 87 HCI salt).
By the same general procedure as in Example 3.2, Compound 87 was obtained from the

appropriate intermediates. 'H NMR (400 MHz, CD50OD) 6 7.45 (dd, J = 7.8, 1.4 Hz, 1 H), 7.36-
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hydrochl ori de salt (Conpound 94 HCl salt). By the sane
general procedure as in Exanple 3.2, Conpound 94 was

woho@ined2f rom t he appropriate internedi ates. PCRUR2004/019540

(400 MHz, CDOD) d 7.68 (d, J = 8.4 Hz, 1 H), 7.58 (d,
J=20H, 1H, 7.51 (dd, J 398.4, 2.0 Hz, 1 H),
3.69-3.61 (m 1 H), 3.49-3.43 (m 1 H), 3.42-3.30 (m

3 H), 3.05-3.00 (m 2 H), 0.98 (d, J = 6.0 Hz, 3 H).
Nﬁz&&& Qlﬁgai sl ﬁ@gn 95{:-3 N‘a Ght 1 8 9463B5%h ?ﬁ) 359:3.30 (m, 1 m),

(3?31“‘523@@ H}Hf), 3. 01—396 (m,f2l Iﬂj)of)@ﬁéct b 7l6-Qotig ByH)) M ok fe
hy dig 96 z%lﬂ? %gér‘t,ed(z@rrpound 95 HO salt). By the sane

genera proce dlre as in Exanpl e 3.2, Conpound 95 was
obtai ned fromthe appropriate |nterrred| ates. H NWR

Al S et bt Sy drcphrppfenoginedy g aipe pyjrochioria

3sa}ﬂxcorapamd:ﬂsznc1(san) 3 H, 1.11 (d, J = 6.4 Hz, 3 H).

gacrfrg: ]%y %at ed gﬁ?eé% gf‘iﬁ?#z ure as &I_bxamp?e 3. ? %:' ?nrp\cgl?nccji 828ivas obtained from the

(Pbro@ridintythediatds3 1 NMR (100 MR UDLGWEM& addpj 49«?:8 a124 ne hm) 7.36-

A i Bl b IR R a9, S Sa i (21D,

a0 a2 9, fzrfgm @, BPPOeR] 3 &Y. eMS'%hl&ﬁlE@&lfo@CﬁHHCh‘J MYR11, observed
TZ%QOM—IZ CDOD)d749(tJ—8.8Hz 1H,

0-7.29 (m 2 H, 7.25 (d, J =8.0 Hz, 1 H),
4.12-4.07 (m 1 H), 3.50-3.40 (m 3 H), 3.34-3.23 (m
3. H, 1.11]%% J 6.8 H, 3 H. Mscalculated for CHF
NExepipleon®d: lgseantenei Bl 1-(BrAtiglerophory)-Preul-aipevingf
(@hr&h%ﬁd@ﬁiltdc&ﬂmhﬁd 89 Heq m@t hyl - phenyl) - pi per azi ne
hydrochl ori de salt (Conpound 97 HO salt). By the same

gener dfY e BEedereel axposdyrems anbiear’. 322, Comnpindi$8 ¥aF obgiged from the

%ggﬁbﬁh%&nfehgma&éaelf@ww@?b RS, CB 8)’%@&99@8% Jr‘kf'!'\d;l{ 4,733,

F &8 8zl i 7.29 (4d) T = 4.0350 I11z,2]8HI aﬂés 3 )(m, BHB6. 4(85&3;9 (@, E;H) 3.35-3.25
Tr A 3

%(%H? ,H)% 0168f%7 d(m'L 3@)70 937@[2 %ﬁ% %Zl\élg?calc Jéfar %Igfméﬁ%m. 245,

Nbperved245. observed 245. Exanpl e 3.98: Preparation of

(S)-2-Methyl -1 -(4-trifluoronethyl-phenyl)-pi perazine

hydr ochl oride salt (Conpound 98 HCl salt). By the sane
Jixaepid 3.9 Rrephurntoras (S)Al-RaDphbr3 pRenyrioihftpiPéaiashydrochloride

b%gtnedoufna%ggs;]e %ppr opriate intermnmediates. H NWR
(s R Y7755 (d, J = 8.8 Hz, 1 H), 7.12 (d,

= 8.BY thizsamt gkfleral ﬂro&ﬂuﬁa aSin Kxanplk 3t4), Coﬁpmﬁﬁad ©d bvas @;btarned from the

3.36-3,

fpﬁfpﬂ% ipghggioes Dy’ oot EB100 o0 Qa Jr . 0 8 o, 735 .3
N8 M 1 24520 lasBe V.8 245, 1 H), 3.64-3.56 (m, 1 H), 3.48-3.38 (m, 2 H), 3.39-3.25
(m, 2 H), 3.05-2.97 (m, 2 H), 0.97 (d, J = 6.4 Hz, 3 H). MS calculated for Cy;H,,Cl;N,+H: 245,
observed 245.

Example 3.91: Preparation of (R)-1-(2,6-Dichloro-phenyl)-2-methyl-piperazine
hydrochloride salt (Compound 91 HCI salt).

By the same general procedure as in Example 3.2, Compound 91 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CDs;OD) 6 7.45(d, J=8.8 Hz, 1 H), 7.33 (d, T =
24 Hz, 1 H), 7.22 (dd, J = 8.4, 2.4 Hz, 1 H), 3.59-3.55 (m, 1 H), 3.47-3.37 (m, 2 H), 3.34-3.26 (m,
2 H), 3.03-2.96 (m, 2 H), 0.99 (d, ] = 6.4 Hz, 3 H). MS calculated for C;;H,,CLN,+H: 245,
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Exanpl e 3.99: Preparation of
(R -1-(2-Fluoro-3-trifluoronethyl-phenyl)-2-nethyl pi pe

woaadisraedoydr ochl ori de salt (Conpound 99 HCO sakPCY/USBYW4/019540

the sane general procedure as in Exanple 3.2, Conpound
99 was obtained fromthe appro |ate |nterned|ates H

NMR (400 MHz, DVBO-d6) d 9. 53 9.30 (br s,
1H, 7.56 (t, J = 7.6 He, 750(tJ7.0Hz,1
"J}o e'd%§5.(t’ J=7.

%%J m 5 H, 2.97-2.91 (m 1 H), 0.99 (d, J =

68HZ 3 culated for CHF N HH 263,

T e E T E—

er(@enhmde@ﬂnﬁmnmE sal t (Cbnpound 100 HO salt). By

100w BEEAr At PR EHAS A PORIe S SO RY BY R e P g edrom the

NP oprikdintehirediAd. GDNMR B0GBHE, ¢D,QD) 6 7245H)d TF834z( 1 H),¥.33(d,T=

5:3.5
%A?Hé 15%) g,}h@)d(.}n sg ;§'Hz§1 }é)”} ?Q}é% .l 1%& 3 417% 7%mH°ZIJ—1) 3.34-3.26 (m,
H) ), 3.002.97 dm, THR 0bs ki, J =F.0iz, 3¥D. 08 &lduRted dorf@QH, CUN,FIN 45,
+H: Zg% observed 263. Exanple 3.101: Preparation of
ﬁﬁmYe §§FIuoro-5-trif|uoronethyl-phenyl)-2-nethy|pipe
razi ne hydrochl ori de salt (Cbnpound 101 HC salt) By
the sane%general procedure as in npl e 3. npound

tErePRIation of fR)- ﬁéz-%b\r?féﬁrlﬂﬂ%ropwfbé!rn’éwaﬂergethﬂ-
%rﬁﬁﬁmhmhl&%e@ ((ﬂ)ﬂ?p(Oqu §§HC1 s:h@) 7. 23 (dt, J =

4. 32- Byibe LGN ggnqq)l progedglg; 26 &t Exaylple 312 Ogmpgung) 9Bpvas g_btapyed from the
?apgﬂé et BtefBdiates H NSIREROSMEL, &mo% H. €0 (Jd J1'88 ﬁ‘iiz VH); 7.58 (d, T =

cal cul ated for

JesE7\ D, ?g%(ddEBca%J leA Bz,139; 367 ééél(la;th H}a 36’{9 -3. 43 (m 1 H), 3.42-3.30 (m,

( I ARET) t

e P P Y M G R
tabeered@éd.gener al procedure as in Exanple 3.2, Cbnpound

102 was obtained fromthe appropriate internediates. H

NVR (400 MHz, CD OD) d 7.08 (s, 1 H), 7.03 (dt, J =

Exampk 3194:{zBrefarkbion & (SR1 (ZEICh]@ro=5-&‘lﬂhdrhmethyl-ﬁhenyl)-Z-methyl—piperazine

Yoifrdioge bR Guigpundo Sy © 7 3%y 7160 'L

6. 8 HAy tBe ddne ghvisra atocedustas th Example 32, Eofipaurd 926@s obtained from the

RSP B S T NP ol S SRR 0 piey gt e 1-

revine prwlsr)cdhl DF B de2 GHE, 1 H)CREPS60¢n,103), BEb-351@l(h) 1 HPBB.42-3.30 (m,

L, S8 ener Al BRACTIW BaS " MR AIRLEator T b RIRRUAS 270,

observed 279.

8Hz,1H) 369365(m 1 H)),
cal
L&

Example 3.95: Preparation of (R)-2-Methyl-1-(3-trifluoromethyl-phenyl)-piperazine
hydrochloride salt (Compound 95 HCI salt).

By the same general procedure as in Example 3.2, Compound 95 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) 6 7.49 (t, ] = 8.2 Hz, 1 H), 7.31-7.24 (m,
3 H), 4.12-4.07 (m, 1 H), 3.51-3.41 (m, 3 H), 3.34-3.23 (m, 3 H), 1.11 (d, J=6.4 Hz, 3 H). MS
calculated for Cy,H;sFsN,+H: 245, observed 245.

Example 3.96: Preparation of (S)-2-Methyl-1-(3-trifluoromethyl-phenyl)-piperazine
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7.
wo206/006d2 J = 8.6, 2.6 Hz, 1
4

appropriate internmediates. H NVR (400 MHz, CD OD) d
7.51 (d, J =9.2 Hz, 1 H), 38(d,J28Hz 1 H),
Hy, 4.18-4.11 (nPCT/US04/019540
3.55-3.50 (m 1 H), 3.48-3.42 (m 2 H), 3.36-3.26 (m
3 H, 1.14 (d, J = 6.8 Hz, 3 Hpy M5 calculated for CH
CF NHH 279, observed 279. Exanple 3.104:
Preparati on of
( t hyl - phenyl ) - 2- net hyl pi pe
rl?zdl_rélcgoﬁldgghp orlgéhggﬁ%?@npound 104 HO salt). By
the s aBbethg sy gghery powediog & imExamplaGompodd D6 V@ n’pt@lm'djfrom the

MG A T DR BRRPOL08) £ 4L TRED £, 350729 o

(2D, J.25 (R J & &z, 1 1) 4.1224. 2% (.0, 3.56-380 &n, DB 31832-3.28 (i) 3 H), 1.11 (d,

3y iy i) s by clufife ifaed vedadly 7o o

C1lFN +H: 279, observed 279. Exanple 3.105: Preparation

?ﬁdsa!‘?i‘%%--‘& eCRYPLPR RNt Y Prometind-PheyDpripes ggine
riqdwuhtolrmesﬂampbuﬁapﬂHmkdlt)(Corrpound 105 TFA salt). A
sol uti

%) 5 0 ey sl Pt BRI o SRS 9B oA gt rom the
rnmropﬁdﬁé tehfiatifal tH (380« MHz, EDIOD) §7.55 (4, I=88Hz 21,7124, 7=

bl L ER Zmi%%hﬁ%%@d%ﬁ?ﬁf’f o b Higs <13 9 @i, 336321 o,

| 3HH 118 (O = Ve @, Way. Bbichlt@ste®lor @éHQFII\QfFHSZ@%é-ved 245.
Afterwards, the crude m xture was concentrat ed

dryness, redi ssolved in 60 n_L of CH C , and vvashed
Vitslabhpld\.48: GPepAatiodbY (Sj-i l\mlﬁqmﬂﬁﬁﬁ(ﬁgm@fiﬂﬁm i\% erazine

(60 m_? The resultin ani ¢ sol uti on was dr| over
I\l@’SUChOVIdééﬂJMQ"P}HOEP‘é H§ gloncentrated to a brown

oi | . Ryrhd baRtk Qb B%c&fu?edis %{‘Exa ¥ 5 %-O&E&ﬁl% 9@%§:obtamed from the

(Phenorrenex Luna Om , acetonitril
VAPPIRPTERLel P diaiesf ﬁﬁé@@@o Mgiz( 6RMD)oY 7.25 (@ Eab. 8@12L 1 Hs 7d2 (d, =

'@ MIH fﬁ?oi %i\lh@l ﬁﬁﬁfﬁi}ggg%d%, H W#@% Mj'fﬁ@) (ﬂ% Sﬁ{), 3.36-3.24 (m,

05 I6) M8 (B 7 12312535HQ IS Zalﬁ’ulmd foBCAR s BNbOH (245, ®seZ'Vdd)2,45.

2.98 (s, 3 H, 1.19 (d, J =6.8 Hz, 2 H, 0.97 (d, J =

4.4 Hz, 1 H. Ms calculated for C HN'H 259,
dbeepleci99: 25oparhtianyf] (R)-JB—.(Z.—B‘BIOrtPB-aﬁﬂll(ﬂbmeﬁhybﬁhenyl)d-methyl-

2.4-Di.ne i fl h |
bGP PR ik lneenf 89 BCTRANG P08 TEA s
By t heBysthemamgenerh bropednead wle(aﬁ@lelmz Exapfing 98 whObbtained from the
t
aﬁiﬁgp%edlptl eg""?e]_' W@go W%%%%ﬁ 8938 ra%% Ty 9. 3P e, 11, 7.56

4t, HyE=,7.6/H2 235, 1.20 ¢, M= 20 H,,1 4), 2.68 (thr= $81—ﬁ ﬁH)-l)369365(m 1 H), 3.35-

%12](31 igg’(zﬁ 2,6 %)%994(% ﬁ]) 39@&337}12 Ms galwlﬁe%fopélonF4N2+H

Hy3, dvkeredloesll ated for CH F N +H 259, observed: 259.
Exanpl e 3. 107: Preparation of

(R -2,4-Dinethyl-1-(4-trifluoronethyl-phenyl)-pi perazi
Ekample 3.100: Preparation of (S)-1-(2-Fluoro-3-trifluoremethyl-phenyl)-2-methyl-

piperazine hydrochloride salt (Compound 100 HCI salt).

By the same general procedure as in Example 3.2, Compound 100 was oi)tained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) § 7.56-7.49 (m, 2 H), 7.34 (t, ] = 8.2 Hz,
1 H), 3.65-3.58 (m, 1 H), 3.47-3.43 (m, 1 H), 3.37-3.23 (m, 4 H), 3.04 (dd, J = 12.4, 8.8 Hz, 1 H),
1.02 (d, J=6.4 Hz, 3 H). MS calculated for C,,H;,F,N,+H: 263, observed 263.
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trifluoroacetic acid salt (Conpound 107 TFA salt). By
t he sane general procedure as in Exanple 3. 105,

waanpouend2 107 was obtai ned fromthe appropri at 8BCT/US2004/019540

internmedi ates. H NVR (400 MHz, CD OD) d 7.65 (s, 0.4

H, 7.54 (d, J = 8.4 Hz, 1.6 Hgy 7.35 (s, 0.4 H), 7.09
(d, J =8.4 H, 1.6 H, 4.52 (s, 1 H, 3.81 (d, J =
14.0 Hz, 1 H), 3.65-3.56 (m 2 H), 3.40-3.33 (m 2 H),
3.19-3.15 (m 1 H), 2.97 (s, 3 H, 1.22 (d, J =6.8

Hz, 2.4 H, 1.03 (s, 0.6 H. Ms calculated for CHF N
+HFxangie3.1¢h strepadtioGUR)-B(3rifioeo-S-id@roimehyhplenyD2-mdthyl-

b BPRde sk fobonnlt SRR B 108 A st 1)

By t heBsthrengeaeenalprqedredin Exapld 12, Boapphrel 181 $@5obtained from the

aﬁ)%%)}maq%m%'etrmedé\g%ﬁ W%Ow{%é%?gggr %g %é)S (@ J4 11.9,2.0 Hz,

H) H), 5.954d, (&, 8. UHz; 18144 B4, 21(16 H), 3.63 @B, J(=s12. @zA_bH:& 1 HJ, 08-3.40 (m, 2

11%) 6%% A, im%{ﬁ) éjlégd?) I% Msl a@%@%or% (}? pﬁ4N2LW63 observed

3R689-3.15 (m 1 H), 2.97 (s 3 , 1.22 (d, J = 6.
Hz, 2.4 H, 1.03 (s, 0.6 H. M calculated for C H F N
+H: 259, observed: 259. Exanple 3.109: Preparation of

(ﬂmﬂpk( P102: uaepndtidd dff(S)JIl(SJF\lﬁbeyé-trﬁhﬁPMhéthﬁ rheVIIEh{iy1-

perazine trifluoroacetic acid salt (Conpound 109 TF

SHP?‘“}‘Z‘“%?yqrﬁ‘éﬂ‘gﬂ?éalééQfg}‘%ﬂ““Brl%g@ﬂlf%t) as in Exanpl e

3. 105, Bﬁﬁ%@@n&ﬁ%R MBS OR AL 39 @o @urﬁﬁ@ﬁ %g b’tﬁén?ed from the
i nt er medi at es 400 MHz aD

gippropgiate @tequxblatew ]i:’r, (40§ Miizy C@3@E;6 6087(54_5 H), 7 Oafgdtﬂ 281.7,2.1 Hz,
(m{) & 9§£cHir 8401@9 1(}bf4 §z-496 a‘nH)IQ §6§§n% Ak A %@12 }i%( %H'j% 46-3.40 (m, 2
GHB?’ |3§-3 28 (13, q_[)l) 1(}9 (=d5 8 Ijz 3. ,héﬂ-gglcu]gteg qu)Clzl-I\;/g“4N2+H 263 observed
cghcul ated for CHF N +H 277, observed: 277. Exanple

3.110: Preparation of
(S)-1-(4-Chloro-3-trifluoronmethyl-phenyl)-2, 4-di net hyl

PEAGIAC IR, Wbl BRORTRICo-Bhlofo S3bhud R %’;Qmetﬁ\yl_

procedure as
&)lnﬂﬁzmmqummmb‘_sﬂt @BnmmndllﬂbHCl sad)n t he appr opr iate

i0 n t9 e LD%Q%%& (gg][é %“}\)/l%c%flge %y&n%%@)c? T@Z]il 8% was (aa(ta%ed from the

CapProbhigte ﬁ'lteﬂrﬁed@aaqspéHNm (400 MEB, @DHZD) 307 F1 ()] =9.24F, (k),7.38 (d,T=

2 §§Z (Eﬁ? Pé& 5?62(%@2313@ é%"‘»ﬁ (m ﬁ&%é%gg opdﬁ{y 3.48-3.42 (m,

$ B), Bi36-326kh, 3 H’B ldal(d‘,LII=aiieHz f3a). @IS‘baﬁuEteN fortd ,FRQAF,N,+H: 279,
¥§erv g 293. Exanple 3.111: Preparation of (R)-I

70- 5- trifluoronethyl-phenyl)-2, 4-di et hyl pi per
azine trifluoroacetic acid salt (Cbnpound 111 TFA

S t he sane general,K procedure as in Exa
3‘51’136%’16 %@%&’amrﬂ"f A9 Gl R Gty pheni)-T-methyl.
piperazine hydrochloride salt (Compound 104 HCI salt).

By the same general procedure as in Example 3.2, Compound 104 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD,OD) 6 7.50 (d, J = 9.2 Hz, 1 H),7.36 (d,J=
2.8 Hz, 1 H), 7.25 (dd, ] = 8.8, 2.8 Hz, 1 H), 4.16-4.09 (m, 1 H), 3.52-3.41 (m, 3 H), 3.34-3.25 (m,
3 H), 1.13 (d, J = 6.8 Hz, 3 H). MS calculated for C;,H;,CIFsN,+H: 279, observed 279.

Example 3.105: Preparation of (R)-2,4-Dimethyl-1-(3-trifluoromethyl-phenyl)-piperazine
trifluoroacetic acid salt (Compound 105 TFA salt).
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appropriate int diates. H NWVR (400 MHz, CD OD) d
7.79 (d, J = 2.
J

erne e
0 Hz, 1H),769(d,J:8.4Hz,O.8
:]_ ,

0.
weolRposni1é2 ( d, 6 Hz .9 H), 7.53 (dd, J BC8142004/019540
1.6 Hz, 0.8 H), 7.46-7.4 ( 0.2 H, 3.67-3.53 (m
2.6 H, 3.49-3.48 (m 0.3 H, 3337-3.22 (m 2.1 H),
3.13-2.92 (m 5 H), 1.12 (d, J = 6.8 Hz, 0.5 H, 0.95

(d, J =6.0 Hz, 2.5 H. M5 calculated for CHCOF N

T 2 g5 80 AT o AR o

pip é rlamingly pamfohha]dﬂhum(ét)ﬁ wghedetic &al (0§ Worgommdl),lebh@ sodfAn

Pt B T AR R s P R P ks AT B ows.

i Afteewarey tl'ﬂtcﬂﬂe mlnk’aNb/Raé éCenivhizq todBmeks) redissdlvéd in &b, ml o£CH,Cl,, and

?Wa%he?z v%th%zl\ll %%93 éf))(é 8% grg% ali]dusatu%\’ﬁeﬁ_aggzgebas%a%ﬂ qu_EZ) géjg gqcslbhlting organic

Eolﬁﬁoﬂ wéb]dnétﬂlbveQM%S H), ,Vac?uuﬁﬁ'ﬂtgreﬁ 2anfl Bdncent@tetllo a Brodd 013 Péification by
3 H, 3.37-3.22 (m 2.1 3.13-2.91 (m 5 H),

]grgflzent gversp pha@ I—g’Lﬁz(PhgloglepcDx Luga (@@2) cplumrg a@tqqztnlezva@r with

H), 1%1*1&)%%@6&1 % ﬁg (619%) oFa Elede b iﬁxﬁ%@é’rfmﬁ%%ﬁf\sﬁgers "H NMR (400

293. Exa Prepar ati on of
(VT2 CI 63 327 ) 280 GGy BB 0 40 GFREL Figh 1 i, 2.7 D),
&8, nae%x @I7fﬂ>@§@@0ﬁm q. 1@% d -4 1y, (2@9"@9&1 I 111% I{H\H) MS

sal t sanme general procedure ‘as

Falp ed’@é!ﬁu@wﬁd‘fﬁ?ﬂ RasbsemechRpibd fromthe appr opri ate
internmedi ates. H NVR (400 MHz, CD OD) 8 7.75 (br s,

0.5 H, 7.48 (s, 1.7 H), 7.37 (s, 0.8 H, 4.59 (s, 0.8
HixamplegH106¢| Preparation, of ($12,4-Dirgethi)l-1- (3-tﬁﬂu&oﬁ%tl(ylrphmyB-piperazine

lﬂu é@e}_‘?aég %gac(oélpt%n% N; ‘%/%lgal cul atle§4f (()(r]I CJ H4F0

N’\ H %f?the iy geneed progdivire aExelimainple3. 103 AConReph (&twas nbteihed from the
_ alig .

SPhp pRiploRich LA AUEAY, B AT M TR B 21,
8461416t())1: s, B¢ H)h337]3$ﬁ’|5‘:‘(ngéﬁ7dﬁ)alt3) 4D-Bgé éd) 8. EHR 2.9 (s, EXBITDISE(dEJe 6.8 Hz, 2
e Qo e P At L e 0 bt Seﬁw%%f" 13*5%97@»" e 430,
0.5 H, 7.48(S_17H) 7.37 (s, 0.8 ,459(8 0.8
g:ﬂam%leg’glﬂ%g 63&@1?&&0%02}1?2 %4-&@1%?5271’- aﬁflﬂugr%tl(ya-phgnyy-piperazine

4nﬁumaceac Beidtalt (CoRfpotnid 1687 FFARal)MS cal cul ated for CH
F N+H_ 327, obseryed: 327. Exanple 3.115: Preparation

of By the same general procedure as in Example 3.105, Compound 107 was obtained from the
(aﬁ)robna@ﬂm’éhﬁb@fa&s ZLHWMWMO@K]EH}’CE ;ObYS mSF(?tOhVﬂI 9'5@% 4Zig 41z, 1.6
trifluoroacetic aci gCorrpoun A sal't

é§) 1Pt d i dd-dI= $t Héeloq}fl)e a3 hHEﬁa%irdﬁeT =314QHz, I H), 3.65-3.56
Gerpayindiobls was HYBL BLNEA:] 1 @) 4.8, 3 1), 1.22 (d, 7= 6.8 Hz, 2.4 H), 1.03
0.6 H). MS calculated for C,sH,7F3N,+H: 259, observed: 259.

Example 3.108: Preparation of (S)-2,4-Dimethyl-1-(4-trifluoromethyl-phenyl)-piperazine
trifluoroacetic acid salt (Compound 108 TFA salt).

By the same general procedure as in Example 3.105, Compound 108 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) 6 7.65 (s, 0.4 H), 7.54 (d,J=8.4Hz, 1.6
H), 7.35 (s, 0.4 H), 7.09 (d, T = 8.4 Hz, 1.6 H), 4.52 (s, 1 H), 3.81 (d, J = 14.0 Hz, 1 H), 3.65-3.56
(m, 2 H), 3.40-3.33 (m, 2 H), 3.19-3.15 (m, 1 H), 2.97 (s, 3 H), 1.22 (d, ] = 6.8 Hz, 2.4 H), 1.03 (s,
0.6 H). MS calculated for C,3H;7FsN,+H: 259, observed: 259.
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appropriate internediates. H NVR (400 MHz, DMSO d6) d
10.17 (s, 1 H, 7.21 (dd, J 8.8, 5.6 Hz, 1 H), 7.10

wO0do5/0169929. 8, 3.0 Hz, 1 H), 7.02 (td, J 8.4, BCL/US20044019540

H, 3.51-3.42 (m 2 H), 3.37- 3.28 (m 1 H), 3.22-3.12
(m 1H, 3.00-2.76 (m 6 H, 2,28 (s, 3 H, 0.75 (d,

= 6.0 Hz, 3 H. M5 calculated for C H FN+H. 223,
observed 223. Exanple 3.116: Preparation of (R)-I
- (2, 3-Di chl oro- phenyl ) - 2, 4- di net hyl - pi per azi ne
trifluoroacetic acid salt (Conpound 116 TFA salt). By
t Beangda® 10fe idxepdrapioroafaf)+1-€-Blora3-EifhipbmetBylyilenyl)-2,4-dimethyl-

APRR AR R R T Sbohp B P B 507 40 (im

1 H) Hy 86 safmeZfBndrahprodeddys as3n Blendhleld 13 Codpddhd 109 was obtained from the

apRrOPEate t%m?_ﬁa%eso I’é })\J%/EIg ?40? NE%G (3§ Qﬁ) %6%2' Hs’l %/% 0] 7H), 7.56 (t,] =

cab ) a1 7Y 7f40¢7.28 (H, QsH)JM(bﬁﬁez HPS63-9.20{m,35H), 3.35-3.24 (m, 2.5 H),

3.117; Pre aration
ST g b Lo L 2t P 3, 0080kt fgitingt DB abAS fevtated for
t CLH) B -aa0eY | BsatddthFal t  (Conpound 117 TFA salt). By
t he sane general procedure as in Exanple . 05,

Conmpound 117 was obtained fromthe appropriate

| ﬁia@ﬁéﬂ@ﬁﬂﬁf gge Ajnamgﬁl_té(épﬂ(Mlz)r(p@t&Elorngth%ls%l{ehgl)-§;4 dlmethyl—

wlper:«aﬂs@trélwoatmc apidigpit (Gogpoyng 118 THA sakt). 19 (s, 2.5
H, @y?’t %e%e%rh%rocé@r@ﬁllﬁﬂkﬂfﬁg} f(gr Cg}n uga-li‘ll s obtained from the

259, observed: Pr épar at Ion o
(myrqpn@em@ﬁm@iaasesmﬂém( 0 M, FBeOD) & POhdHAfnED H), 7.46 (d, T = 8.8
td Bl t u

BB PAEEE 5) b LU T b o 0,570

d@h’éé&ﬁ& 81%/&&3&@5&981%3&&%&&,@7%@&%&@@@8 (d,7=5.2Hz, 2 H).
d 7.35-7.15

'ﬂ%%ﬁﬁé%%foﬁé BH%%%*“%% Meeb o™ 1y 2738 (s, 0.6

,365348(m 2.4 H 3.40-3.25 (m 1 H), 3.27-3.09

7 = 6.

Of}ga.?qtl%g 1117 I%‘e?_ératlwfgg{ -1-39%-}:31&0 -trlﬂ@rﬂmﬁﬂlﬁf Hlf-?nygbfé -dimethyl-
olhipaaziadtrlfﬁﬁsoac&mm @ltzcm&unﬂnepaﬂ?atsamﬂ of

R)-1-(5:Chl 4 di.net hyl - pi '
he tri P o apire e Bl i PR APL B offined rom e
Byppiobsiats meemetnear Al NMB ¢od Mz, 85,0D) &Ex a9, £=3.05050.1 H), 7.69 (4, T =

(78 By a0 et BN EST Ven B [ el Byt o2,

63 87-3.83 6n 4 HY) 3 89J31)48 (h, (2§H§ dad.3.2b (m, 8. 181) 341322 912(n6 5B, 112 (d, T=
A AR 2%%5 435 &0 3 S st isCiBGsgsoservea

(3.4 H), 1.18 (d, J 7.2 Hz, 0.8 H), 0.98 (d, J = 6.4
Hz, 2.2 H). I\/IScaIcuIatedfor C HCJOEFN +H 243,
observed: 243.

Example 3.112: Preparation of (S)-1-(2-Chloro-5-trifluoromethyl-phenyl)-2,4-dimethyl-
piperazine trifluoroacetic acid salt (Compound 112 TFA salt).

By the same general procedure as in Example 3.105, Compound 112 was obtained from the
appropriate intermediates. 'H NMR (400 MHz, CD;0D) 6 7.79 (d, J = 2.0 Hz, 0.1 H), 7.69 @d7I=
8.4 Hz, 0.8 H), 7.64 (d, J = 1.6 Hz, 0.9 H), 7.53 (dd, J=8.4, 1.6 Hz, 0.8 H), 7.46-7.41 (m, 0.2 H),
3.67-3.53 (m, 2.6 H), 3.49-3.48 (m, 0.3 H), 3.37-3.22 (m, 2.1 H), 3.13-2.91 (m, 5H), 1.12(d, T =
6.8 Hz, 0.5 H), 0.95 (d, J = 6.0 Hz, 2.5 H). MS calculated for C;sH;sCIF;N,+H: 293, observed:
293.
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Exanpl e 3.120: Preparation of
(S)-1-(2-Fluoro-phenyl)-2, 4-di net hyl - pi perazi ne

wonrbdsioaeopaceti ¢ acid salt (Conpound 120 TFA saCT)US2@y/019540

the sane general procedure as in Exanple 3. 105,

Conmpound 120 was obtai ned fromgthe appropriate

internmedi ates. H NVR (400 MHz, CD OD) d 7.31-7.23 (m
1.6 H, 7.19-7.07 (m 2.4 H, 4.05 (s, 0.2 H),
3.56-3.45 (m 3.4 H), 3.32-3.21 (m 2.4 H, 2.97-2.89
(m 4H, 1.12 (d, J =6.8 Hz, 0.5 H), 0.95 (d, J =

6 ke 3.2133 B'H)Epal‘h@)md] (Rli'|l'zﬂ,wle-t@iﬂuﬁi'dﬂld’kh)I‘l-l-pHenyIﬁ)Bé}-dimethyl-

O@?‘%%ﬁ trEﬁ]%g?aS s?ltior o'%e l‘i?gﬁg‘%ﬁf 2, 4-di et hyl

pi per a2y the samel g‘ehemﬂlpnmexhtta a5 imExathpded. 105( Cﬁrﬂmum 013124k obfathed from the

e AR SR B EE 0072 Lo By 710 75

i (s,tOe&H)edlsat(sas 8 HY, AR d( 70 02.8Hz, 0.DNEG-688) 340m] 9.3 28, 55-3.16 (m, 1 H),

0 9 .0 vl T4-7 2.5 7.26

&P bR e T-¢luldon ol Qa‘g%é-(nﬁ%falﬁb‘lﬁtgngosQI%Fd\é+H= 527
Hbserted1®7(d, J 6.8 Hz, 1.8 H), 0.92 (d, J = 5.2 Hz,

1.2 H. M5 calculated for CHF N -I-H 277, observed:

277. Exampl e 3.122: Preparation of

(Ranlpid R1 H: lmepnau&fdff($)up(39313ishﬁhumﬁiamyi-p@en§nril mahmﬁ 1-

pi.perazine trifluoroacetic acid salt (Conpound 122

Pipgryzingyiffugeoagefipacideonlt (Gemppundddd TEAL). n Exanpl e

3. 105, Byasnaiénencta grodetr R Ak 3.8 EQBLRRP
S ter me}g?at es@n %/R e M-Izihg%l\/s (Iﬂ'gp [%ds%f)ﬁmedfromthe

(%Promna\_ise merrnc;hajr@ (0o MH;Z HP;00) @_’6%% @rs @ 5:;—1)1,-[7 48 (s, 1.7H), 7.37
s, ?)0813) 4%9%"1) 831()33 g@(d ﬁx @278 ﬁz%‘b ﬁgs 8- 3434'1')11 4. Ec}{ﬁgfz?s P16 (m, 1 1),

62n;]f9 (Flzﬂzl)z 134 4. T =xe9 Iz%llélﬂ)a% %l(szﬂ HQ: MS Fcalwlatpql fop @ZH,eFeN,+H: 327,
Qlysgloeshy 277. Exanple 4 Separation of enantioners for

sel ected conmpounds of the invention The follow ng

Conmpounds were separated into thei r respective

gf%ﬁ%l% %%ﬁ? ({Y g@l la-%}!? [lﬁ eéﬂg*éinen%? 1me%hyl—p1peraz1ne
Wxﬁlhoﬁa@ti@’caddealhgﬂmponad LT TBA lSaTlt)S concent r at | ons of

L SoB" O8RSk A U AR ER TRL , pg Btind o e
mppmpMdm&haedlatasf Fri diVERa@e0 hﬁizdbmmcﬂ&)ﬁtlem &l Fg,s7.21 (dd, T=8.8,5.6

b e t Ena
AP PR 0 0 OB L O 9 08 210,57
Cazgpiad) h ), 135223942 @A 1iH), hexane(m, 6 H), 2.28 (s, 3 H), 0.75 (d, J=6.0 Hz, 3 H). MS
calculated for Cy3H;oFN,+H: 223, observed: 223.

Example 3.116: Preparation of (R)-1-(2,3-Dichloro-phenyl)-2,4-dimethyl-piperazine
trifluoroacetic acid salt (Compound 116 TFA salt).

By the same general procedure as in Example 3.105, Compound 116 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) 6 7.50-7.40 (m, 1 H), 7.36-7.28 (m, 2 H),
3.60-3.47 (m, 3 H), 3.40-3.14 (m, 2 H), 3.03-2.92 (m, 5 H), 1.10 (d, = 5.4 Hz, 0.5 H), 0.95 (d, T =
6.0 Hz, 2.5 H). MS calculated for C;,H;sCLIN,+H: 259, observed: 259.

Example 3.117: Preparation of (R)-1-(3,5-Dichloro-phenyl)-2,4-dimethyl-piperazine
trifluoroacetic acid salt (Compound 117 TFA salt).
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Enantionmer 2 25.3 niL/mn Enantionmer 1 14.2 Conpound 49
3% 1 PA in hexane Enantionmer 2 17.1 nb/mn It is

wonvwsrded2t hat each of the patents, applicati oR€T/US2004/019540

printed publications, and other published docunents
mentioned or referred to in thigg specification be
herein incorporated by reference in their entirety.
Those skilled in the art will appreciate that numerous

chan | £ Lons, N ryed
cbodt Heny St SRk R BPIREITEHB, by PSS obed fom e
repdiopiigtainteonssliatey 'H MR EE0 MHA 6TORepat & (ng HHpAPI-H.80 (m, 2 H),
SPif it Lnventd It 1S ref or,

ch Gt P M 300r e IR T CIEES 1% 6 oy,
M8 cdtuloersionS  HaCLNWE 5% obsaeved:262 spirit and scope of

the invention. CLAIMS What we clained is: . A conpound

of Formula (1) : Rwherein: is Hor alkyl; Ris 2-4

dldaeipyd 3.118k rkpavatidn (?T QR))B-|(3¢SZhIor(ﬁlphienry’l)ﬂl,ﬁdimeﬁngrl;‘pBeMQe R

re each independent H cyl, acyl oxy,
TeDnbnikds RAGRAN A RGN, 20 2t e
a: ty: cmft]?esaam gglﬁbral ﬁmcailuifyells mﬂ%]{ahmy%l 3.10?,1Cc|>rﬁpolu?cr11 118 was obtained from the
a Su onanj ae, a S ny a | O
RO P A M DD B IR QA 53 bRee899 (5. 1 D, 6.90-
Gy ANE, 1 8),4.38 @ da/inniesa.48 @) Dakipal doowos, (rhalbgad 4 09 @ 1), 2.97 s,
hanaIk&isul aloalﬁélsulfon

fqgl, Cm h él’ Cm

b &R {4 Rios® B ZEBgL?Y, (Ohy dbx S cajstiieg for CaklrGINii: 225, observed:
ansa pharmaceutically acceptable salt, hydrate and

sol vate thereof; provided that the conpound is not

| - (4- Chl or o- phenyl ) - 2- net hyl pi per azi ne;

| EsahpRe 3 ot Wb PRRIBY Ry BB hIRY-2- P PRL A P$2,4-dimethyl-piperazi
2-'I\/Etph®yl s (_2-‘9“%t hy| @y Ayl Rheny D) -I%f"pg’ azine: v piperazine
4rifiponeacetic ptid s2lb(Comppupd L Y TEA g8y azi n-| -yl ) -

5-ni t gy ReOERMA A boveddid et % NRBYE s | A€ obtai

4-(2- Iﬁ;y Otpr opyl%- pe:f (k—):r geZdI%Ee_M@_r{)I? afane% 3 &orﬂﬂoﬁl‘ﬂ Pro! W obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) 6 7.35 (dd, J = 6.8, 2.8 Hz, 0.8 H), 7.26
(ddd, ] =8.8,4.2, 2.6 Hz, 0.7 H), 7.18-7.05 (m, 1.5 H), 4.12-4.08 (m, 0.3 H), 3.60-3.46 (m, 3.4 F),
3.35-3.24 (m, 2.3 H), 2.97-2.91 (m, 4 H), 1.18 (d, J="7.2 Hz, 0.8 H), 0.98 (d, ] = 6.4 Hz, 2.2 H).

MS calculated for C;,H;sCIFN,+H: 243, observed: 243.

Example 3.120: Preparation of (S)-1-(2-Fluoro-phenyl)-2,4-dimethyl-piperazine
trifluoroacetic acid salt (Compound 120 TFA salt).

By the same general procedure as in Example 3.105, Compound 120 was obtained from the
appropriate intermediates. "H NMR (400 MHz, CD;0D) § 7.31-7.23 (m, 1.6 H), 7.19-7.07 (m, 2.4
H), 4.05 (s, 0.2 H), 3.56-3.45 (m, 3.4 H), 3.32-3.21 (m, 2.4 H), 2.97-2.89 (m, 4 H), 1.12 (d, T=6.8
Hz, 0.5 H), 0.95 (d, J = 6.0 Hz, 2.5 H). MS calculated for C;,H;;FN,+H: 209, observed: 209.

Example 3.121: Preparation of (S)-1-(2-Fluoro-4-trifluoromethyl-phenyl)-2,4-dimethyl-
piperazine trifluoroacetic acid salt (Compound 121 TFA salt).

By the same general procedure as in Example 3.105, Compound 121 was obtained from the
appropriate intermediates. "H NMR (400 MHz, DMSO-d6) & 10.22 (s, 0.4 H), 9.90 (s, 0.6 H),
7.74-7.50 (m, 2.5 H), 7.26 (t, ] = 8.4 Hz, 0.5 H), 3.58-2.92 (m, 7 H), 2.51 (s, 3 H), 1.13 (d, T = 6.8
Hz, 1.8 H), 0.92 (d, J=5.2 Hz, 1.2 H). MS calculated for C;sH;¢F,;N,+H: 277, observed: 277.
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2-trifluoronethyl-benzonitrile; 4-(2-Ethyl-piperazin-
-yl)-2-trifluoronethyl benzonitrile;

wWa-20@/0ohy| - pi perazin-1-yl)-2-trifluoronet hyl POBUR2WUD19540

rile; 1-(3- Chloro-phenyl)-2-nethyl-piperazi ne;
2-Methyl -1 -mtolyl-piperazine; ¢4- (2- Met hyl pi per azi n-

-yl ) -benzam de;

1- (2- Fl uor o- phenyl ) - 2- net hyl - pi per azi ne;

4- (2- Met hyl pi perazin- -yl)-phenol; 1-(3

- Met hoxy- phenyl ) - 2- net hyl - pi per azi ne; 2-Methyl- -(3-

t Exaidpleod. 5222 tlh'yﬂ) &rplhlﬁn)ﬂ ($)—.‘p(ZBﬂnami-fnﬁ‘iﬂuoromethyl—phenyl)-2,4-dimethyl-

bt OREPAGRAst S R buRPE PR eaR1 i per i ne:

4 Chl CB}Cthésaﬁrté general procedure as in Example 3.105, Compound 122 was obtained from the

oehpiife Mg AT Bohiths B@%%}% 763%7.8 & 15%517.407.29 m,

I}X/H) 4261, DBE)PH MY K& (B3 H), 3.37-3.24 (m 24 H), 2.98-2.91 (m, 4H) 1.17(d, T =

7%{4[&5# Z!.%]ﬂ §7 h.lh%geo ﬁ%‘ﬁér}%z II\ES calc¥1 ed fornC1§IE160F4IL\112+tHr I2;7I observed 277.

5- (4- Et hyl - 2-met hyl - pi perazin-1 -yl)-4-nethyl -2
nitro-phenyl am ne. 2. The compound accordlnglpo cl ai m
EXgmpIcst Separatipn of engntiomestior slested compamimly of Ehedpvention

wher ei ﬂelfﬁlﬂlﬂ@@omﬁundgh\%re%@mwgto @%Qés%bdﬁge E&nﬁorﬁ’ér{ﬂsﬁlg a Varian
wherein Ris nethyl. 5. The conpound accord

ng t

cHrafteh @Wﬁt@mﬁ“ﬁhé 280y K ZS%mmﬁwa@@ir% chiral %f&w Gliuhl@ﬁ Vigh 0.2 %
i@hyRriAndVASHSIR chRedtraRbRRY sopr&an&?A?%'M%g s@&?ﬂedé Bbw. In
to claim3 wherein is zs-propyl he conmpound
FOEO £8P e sepaafiensiyes: Ropfermesidien fhejintermepigteyifluogoacefimaide protected

und according to any one of clains 1 to 8 wherein
R1s alkenyl. 10. The conpound according to any one of
clains 1 to 8 wherein Ris a vinyl group. . The
conpound according to any one.gf.£lainms 1 to 8 wherein
Ris alkyl. 12. The conpound &ccording to any one of

clains J to 8 whergin R is netlhgdtentidbstimd e conmpound
accordi ng Compsimdone Bianfdmerny Lok the Grewhdr ei GoRitiohs
et hyl . The conpound accor di Bgide@magy [one of cl ai ns

1to 8
i to any o o Egpntiomgi lyd 1 t31B whdrein Ris

erern R Ij 7Z-propyl | I5._1he cqnpound
hanaIkyICOTBmm¢ﬁé conpound adcordi ng to |atr Bk herane

clains I to 8 mherelmmghkﬁmrf} 1755 The qonp YR Gmin
accordin f claing 1 to 16 wlerein R, R

hﬁﬁggﬁﬁ‘ gndgqnt | y, s¢l ectled from t he
oxy,| al T cydng, 1o s 1 nerane
T—and—atqgem. 18— Tt|e Corrpoun)é"irl
accor di wﬁﬁmewmmﬁz, R , 1R, R]|and9Rul&ama
each in seLeeLed—i%enmLhe goup—consi-sting

of H, al kyl, cyano, Cm hal oal koxy, hanaIkyI
It is intended that each of the patents, applications, printed publications, and other

group consjstin f
BRI 4P

g to claim

published documents mentioned or referred to in this specification be herein incorporated by
reference in their entirety.

Those skilled in the art will appreciate that numerous changes and modifications may be
made to the preferred embodiments of the invention and that such changes and modifications may
be made without departing from the spirit of the invention. It is therefore intended that the
appended claims cover all such equivalent variations as fall within the true spirit and scope of the

invention.
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and hal ogen. 19. The conpound according to claim
wherein R, R, R, R and R are each i ndependently

weoeebwsmiex2f rom t he group consi sting of H hal o2Ck@s004/019540

hal oal kyl and hal ogen. 20. The conpound according to
claim17 wherein R, R, R, Rgnd R are each

i ndependently selected fromthe group consisting of H,
CH, CHCH, CHCH) , cyano, OCF, CF, F, O and Br
21. The conpound according te %%k Rign wherein R, R, R

, Rand R are each independently selected fron1the
gWVhapwe dalmiedtit:ng of H CF, F, C and Br. 22. The
compound according to any one of clainms 1lto 16
whereinR is Hor F. 23. The conpound according to any
ohe ofActraparsd dfkpr@ladixd 22 wherein Ris selected from
the group consisting of H, cyano, F, and Br. 24.
The conpound according to arg, one”ofNC hins 1 to 16,
22 and 23 wherein Ris selected {;romthe group
consisting of H CH, Céﬂ » . , CF, F, d and

Br. 25. The conpound accor}| g to gny one of clains

1to 16 and 22 to 24 whege F -7se?ected fromthe
group consisting of H, F, Ckaand Br. 26. The conpound
according to any one of claifs 1 to 16 and 22 to 25
wherein R i's selected from t heyroup consisting of H,
CH , ’ﬁ 27. The conpound of claim1
selected fronw? e group consisting of:

1-(2, 3- D'fluoroi®heﬁyhﬁ12ﬂbﬂhyl pi per azi ne;

1- (3- Fl uor o- phenyl. t er azi ne; .

| - (4- Fl uor o- pheﬁy %C?’iﬁﬂ I- B%{%ﬁ%ﬁg?°¥¥$¥md

g g Chclh|or 0-4-f :c llR)jl; Ry, Blgl,em)ahd R&rﬂ&ich)ﬁidfﬂﬂn&@ﬂﬁzﬂ, g, ac§13)31.4 acyloxy, Cy4
- oro uoy, o- yl)-2- y zi ne;

(R - -(3,4- %?’41?}1 ‘ﬁ‘éfr@z ﬁ‘é??& ﬁﬁﬂ’@% hw a“iﬁ&@ lﬁaéboxanndo Cis
(S)-1-(3, 4- ankyﬁdumppepmnwupfoﬁmm; @Maﬂ@ls@l@cﬁ@lz cmﬁalkﬁtﬁ)o amino, Cy4

3- Chl I yl t hyl -
g 3 -Ch |o [) ro d¢* %ﬁ'ﬁaln}%gf{) ?%g(bﬁn %%y’fg%@¥m1iep If)fafe}éarélz Hl‘%r&ylamzno Cia

(R -1 -(4- ﬁialb@m@xsp bewaldaticgt, 0B] WatplsBBAAZE N BalodlB)sutfonyl, C,.,
- (4- Fl uor o- phen ).- 2- netrg%#qwkera2|ne

- (3, 4- Di chi'Blogl kﬂﬂé‘i’a_\}lﬁlyg% p}ﬁpﬂeq:néjlin‘(q]eor

a pharmaceutically acceptable salt, hydrate and solvate thereof:

provided that the compound is not 1-(4-Chloro-phenyl)-2-methyl-
piperazine; 1-(3,5-Difluoro-phenyl)-2-methyl-piperazine; 2-Methyl-1-(2-
methylsulfanyl-phenyl)-piperazine; 4-Amino-3-fluoro-2-(2-methyl-piperazin-1-y)-
5-nitro-benzonitrile; 2-Methyl-1-phenyl-piperazine; 4-(2-Isopropyl-piperazin-1-yl)-
2-triflucromethyl-benzonitrile; 4-(2-Ethyl-piperazin-1-yl)-2-trifluoromethyl-
benzonitrile; 4-(2-Methyl-piperazin-1-yl)-2-trifluoromethyl-benzonitrile; 1-(3-
Chloro-phenyl)-2-methyl-piperazine; 2-Methyl-1-m-tolyl-piperazine; 4-(2-Methyl-
piperazin-1-yl)-benzamide; 1-(2-Fluoro-phenyl)-2-methyl-piperazine; 4-(2-Methyl-
piperazin-1-yl)-phenol; 1-(3-Methoxy-phenyl)-2-methyl-piperazine; 2-Methyl-1-(3-
trifluoromethyl-phenyl)-piperazine; 1-(4-Methoxy-phenyl)-2-methyl-piperazine; 2-
Methyl-1-p-tolyl-piperazine; 2,4-Dimethyl-1-phenyl-piperazine; 4-Chloro-5-(4-
ethyl-2-methyl-piperazin-1-yl)-benzene-1,2-diamine; 4-Chloro-5-(4-ethyl-2-methyl-
piperazin-1-yl)-2-nitro-phenylamine; 5-(4-Ethyl-2-methyl-piperazin-1-yl)-2-nitro-4-
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(S)-1-(3, 4-Di chl or o- phenyl ) - 2- net hyl - pi perazi ne; (R)-
- (3-Chl oro- 4- net hyl - phenyl ) - 2- et hyl - pi perazine; (S)-I

WO (2805@hée 0- 4- net hyl - phenyl ) - 2- met hyl - pi per azi ReT/USER)04/019540
-(3,4-Di fl uoro-phenyl)-2-net hyl - pi perazine; (S)-
-(3,4-D fluoro-phenyl)-2-net hylygpi perazi ne;
(R -1-(3,5-Di chl oro-phenyl) -2-net hyl - pi per azi ne;
(S)-1-(3,5-D chl oro-phenyl) -2-nmnet hyl - pi perazi ne; (R)-

-(2,5-Difl - 1) - et hyl-p 131 N8 Y N
(2.5-Difl ﬁg?‘g"r‘%ﬂeg% |p§“?‘§[aﬂrr§eh§/qd-5 B LR %’%rg‘?a 1D)-4-methyl-2-
- (4- Chl or o-Bxd-pheoylamiphenyl ) - 2- net hyl - pi perazi ne; (S)-I
- (4-Chl oro- 3-fl uoro- phenyl ) - 2- et hyl - pi perazi ne; (R)-

- (3- Chl or o- 2- net hyl - phenyl ) - 2- net hyl - pi perazi ne; (S)-
-Z. 3- Cliltecomoun® bdvgidingite clyin)  Rharet RyIstpi per azi ne; 25
(R)-1-(5-Chl oro-2-fl uoro-phenyl)-2-net hyl - pi perazi ne;
(S)- -(5-Chloro-2-fluoro-phenyl)-2-nethyl - pi perazi ne;
(R) - -Tb-c&hpand actotiiighy tlaiphewldrin Ry 3t hylkylpi per azi ne;
(S)-1I -(5-Cnhloro-2-nethyl -phenyl)-2-net hyl - pi perazi ne;
1- (3-Chl oro-4-fl uoro-phenyl)-2-ethyl -pi perazi ne;

1. ( 3- e @b@pduAe ByEbing-tetihiv 3 Whedeh RZ is@thyl.

| - (4- Chl or o- phenyl) - 2- et hyl - pi per azi ne;

1-(3,4-Di fluoro-phenyl)-2-ethyl - pi perazine and (R)-1I

-4, 5- ChitRlcemgouhd BRbAMBNE B 3 whepdih Rl sRILPEr azi ne; or a
pharmaceutically acceptable salt, hydrate and sol vate

t hereof . 28. The conpound of claim 1l selected fromthe
. OUP TRREMSIuhd SocBiding to claim 3 wherein R; is n-propyl. _
(R -I-(2-Fluoro-5-trifluoronethyl-phenyl)-2-nethyl-pip
erazi ne;

(B) - "ﬁl%ic%lﬁtﬁlh@ acRotdidgt MRELIRADML RPREAWIsy2- met hyl - pi p
erazne; -
-(4-Chl oro-2-fl uoro-phenyl)-2-net hyl - pi perazine; (S)-I
ot ChRLOngouh HRGATRAC BN 3 R A BY s BB azi ne:
(R)-I-&%-%ﬁ oro-5-fF%bro-p enﬁ#?- ¥n€$ﬁ§?-piperazine;
(S)-1-(3-Chl oro-5-fl uoro-phenyl)-2-nethyl -pi perazi ne;

9. The compound according to any one of claims 1 to 8 wherein R, is C,., alkenyl.

10. The compound according to any one of claims 1 to 8 wherein R; is a vinyl group.

11. The compound according to any one of claims 1 to 8 wherein R, is C;_4 alkyl.

12. The compound according to any one of claims 1 to 8 wherein R, is methyl.

13. The compound according to any one of claims 1 to 8 wherein R; is ethyl.

14. The compound according to any one of claims 1 to 8 wherein R, is n-propyl.

15. The compound according to any one of claims 1 to 8 wherein R, is C;.4 haloalkyl.

16. The compound according to any one of claims 1 to 8 wherein R, is -CFs.



10

15

20

25

30

(R -1-(3-Fluoro-phenyl)-2-nethyl -pi perazine; (S)- -(3
- Fl uor o- phenyl ) - 2- net hyl - pi per azi ne;

WORYosI01¢9@2 FI uor o- 4-tri fl uoronet hyl - phenyl ) - 2- NnCIAIS2UP19540

erazi ne;

(S)-1-(2-Fluoro-4-trifiuoronmetfyyl - phenyl) - 2-net hyl - pi p
erazi ne;

(R) -1-(2-Chl oro-3-fluoro-phenyl)-2-nethyl - piperazine'

gﬁ% ] | :’%l%:c@hogl%g ?%@1%1%&@ ?rzypoﬁg B¥d1 ‘} %1m§ 1to {d;\kll}ereo ,:;% and R, are

( S) - e(a@% iﬁﬂ&p@mden@ se’scthg/frerp Iﬂergydu))cans[mng]gﬂH mlpdk@m ag;alkyl, cyano,

(91 S hRaT ORIk e z”ﬁé?%'yl Pl per az] ne:
(R -1-(2,5-Difluoro-4-nethoxy-phenyl)-2-net hyl - pi peraz

ine; : : . :
()" 1 05 compp espiging ShelpoN st R Rorfiecg Ro P gish ipfependenty
I ne; (sBeeted from the group consisting of H, Cy4 alkyl, cyano, Cy4 haloalkoxy, C;.4 haloalkyl

-(2-Flu 4- et hyl - phenyl ) - 2- net hyl - pi perazi ne; (S)-

-(2- FI%@L@O%HWt hyl - phenyl ) - 2- et hyl - pi per azi ne;
(R) -1-(2-Chl oro-5-fluoro-phenyl)-2-net hyI pi perazine;

-1 -(2-Chl oro-5-f| uora-phenyl) - 2-net hyl - pi perazi ne;

(1% ﬁ hs coRPRRG 2oFoRImg 4 ﬂalﬁﬂgﬁyhejeﬂz%& ﬁ% RopphBr a2 P38 independently
(S) - | -skidetbedtréth Bre 4rdub BeHsRuR Y O} ; RadmBloky Ic; Ph@@aﬁl@?éﬂ&%alogen
(R -1-(2,4-Dichl oro-phenyl’) - 2- et hyl - pi per azi ne;

-(2, 4-Di chl or o- phenyl ) - 2- net hyl - pi per azi ne;
(28) - | -1né compdutdd E&Bﬁm@@@ﬁ%iﬁ) 1'72wHEFe'irh]§(| RRIRDAL 344 Reare each independently

(S)-1-(2,5-D chl oro-phenyl ) pi per azi ne;
(R - _sglactesl figma the gropp e@qskswmqfﬂ %éﬁ%}h LHEH cypiop@EEs, CFs, F, CI
zi ne; Jo®pr. - (3,5 '
-Bis-trifluoronethyl-phenyl)-2-nethyl -pi perazine; (R)-
(4 Fl uor o- 2- net hyl - phenyl ) - 2- net hyl - pi perazine; (S)-I
4 Fl glrpo %{ﬁféﬁé{&?ﬂdﬁl@%&%@ﬁ%ﬂ%ﬁtﬁﬂi Rgtll@,?%)%ﬁé R® arc(; @ch Iindependently
( 2 Cﬁbletrt@lfpheﬁuy Ighoup consisting of pi, O€r, ¥zChead BE.R) -
-(2, 3-Di chl or o- phenyl ) - 2- net hyl - pi perazi ne; (R)-
-(2, 3-Di chl or o- phenyl ) - 2- net hyl - pi rer azi ne;
22. The compound according to any one of claims 1 to 16 wherein R; is H or F.

23. The compound according to any one of claims 1 to 16 and 22 wherein Ry is selected from

the group consisting of H, cyano, F, Cl and Br.

24, The compound according to any one of claims 1 to 16, 22 and 23 wherein Rj is selected

from the group consisting of H, CH,, CH(CHs),, OCFs, CFs, F, Cl and Br.

25. The compound according to any one of claims 1 to 16 and 22 to 24 wherein R is selected

from the group consisting of H, F, Cl and Br.

26. The compound according to any one of claims 1 to 16 and 22 to 25 wherein R is selected

from the group consisting of H, CHs, F, Cl and Br.

217. The compound of claim 1 selected from the group consisting of:

1-(2,3-Difluoro-phenyl)-2-ethyl-piperazine;
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(R -1 -(2,6-D chl oro-phenyl)-2-net hyl - pi perazi ne;
(R -1-(2, 6-Dichl oro-phenyl)-2-net hyl - pi per azi ne;

WORYosI01¢9d2 Chl or o- 5-tri f | uor onet hyl - phenyl ) - 2- NnBCIAIS2UP19540

erazi ne;

(R -1-(2-Chloro-5-trifluoronet fyyl - phenyl ) - 2- net hyl - pi p
erazi ne; (R)-2-Methyl -

-(4- trlfluororrethyl phenyl ) - pi perazi ne; (S)-2-Methyl -

((R;l-ﬂl(le E% [gg Bg‘?ﬁ%&‘%n@%’ﬁg%&ékgﬁy|) 2- met hyl - pi p

erazine; (9 (4-F1uoro-pheny1)-2 ethyl-piperazine; . .
( 2 Fl uor o- (i)tl (5 fClhfér [ HEoro%ilerBB %nr}{eﬂ)lyl-plpg%tzﬁy | - pi per azi

(R) - | - ( 3- Fl Spi-@3-6Bhibro-4-Tluns-piay g imaitybpiptrhzize; met hyl - pi p
er azi ne;

(R) - I - (3- FI B EERMF T BRFOETIIP I BRERT - 2- et hyl - pi p

erazi ne; ( Rp)-1-(3,4-Difluoro-phenyl)-2-methyl-piperazine; _ _
- (4- Chl oro- (ﬁ)tl ({’» Cuér r? HE grlc? %Lengp %nrgetgyl—%lp%%gg |- pi perazi

ne,;

- (4- Chdl or 0-@)-1 {3-ChieRrp@ibhenplhe muibyt-gperifty | - pi per azm
e, an
(R-2,4-D n@@ﬂ;f‘imuo’(o?h??ﬁl)r% “TetdmRERA e heny| ) - pi per azi

ne; or a phay- mﬂ%ﬂo%gﬂynzaﬁggﬁt {a@lngalt hydr at e and
sol vat e t her eof . he ‘coppound of claim 1 sel ected

fromthe gr&ny (%761%‘?1%‘1{?‘151]@6%@ -methyl-piperazine;
| - (2- Brono-@ghepy4 ))’Ic%IoYd ﬁ‘)éh?rlp-k%ﬁ@}-’-ﬁlﬁﬁamne'

I-(4-Ch|oro henyl )-2-vin pi per azi ne;

| - (3- Fl uor dRSﬁéWh r0p4 mﬁﬁ}aﬂ@%@r%@ﬁh@-plperame
1-(3-Chlor -4 I i ne;
| -(3-Chlor C{Sf‘l ?ng?l)%& @I\h}?ﬁ%} ﬂlgrl?yl)‘éir Ig%{tlhngﬁﬂ%?agﬁé

- Br ono- pher@g )1(524*ﬂlﬂlwﬂ-mepﬂ)-&zﬂeﬂ@-mperazlne

1-(3,5-D

I -gz Br om(;mdsf?:[ dg?gg}\)é 01 ?—%ﬂe‘%@l\}ﬁﬁé}%ﬂpi per azi ne;

| - ( 2- Br ono-@)4+13, 5@@1@@@@3@9 -nitteyhyipyradaeyi nyl - pi per azi
ge( 2- Br omo- B PIBIERR }feﬁ}{}? nﬁ’thﬁl Ilnf)er%zl ¥ nyl - pi perazin
e; 3 -(2- ViBH (Db peflwzd-phenylyP )nebghmpmmrre; | e;
[-(3,5-Difl S [)=2-winyl - erazi ne;

| - g Tol yl - 2(_§8li-gzyf- f’%ﬂ%&‘%@f?%é%ﬁt&ﬁ Iperazime;

I-(2,3-Dif I(RM{M phietvyd-Jlucte-phanlyhpingiydpipaezindg; a

{3 E:: gg? _eUt I(gfl& (4}/ Cgloro%gﬁuoro-}%'len}alg E-metcltrvyij{n%et:rgzn%nd sol vate

(R)-1-(3-Chloro-2-methyl-phenyl)-2-methyl-piperazine;
(8)-1-(3-Chloro-2-methyl-phenyl)-2-methyl-piperazine;
(R)-1-(5-Chloro-2-fluoro-phenyl)-2-methyl-piperazine;
(S)-1-(5-Chloro-2-fluoro-phenyl)-2-methyl-piperazine;
(R)-1-(5-Chloro-2-methyl-phenyl)-2-methyl-piperazine;
(S)-1-(5-Chloro-2-methyl-phenyl)-2-methyl-piperazine;
1-(3-Chloro-4-fluoro-phenyl)-2-ethyl-piperazine;
1-(3-Chloro-phenyl)-2-ethyl-piperazine;
1-(4-Chloro-phenyl)-2-ethyl-piperazine;
1-(3,4-Difluoro-phenyl)-2-ethyl-piperazine and
(R)-1~(5-Chloro-2-fluoro-phenyl)-2-ethyl-piperazine;

or a pharmaceutically acceptable salt, hydrate and solvate thereof.
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30. The conpound according to any one of clains 1 to
26 wherein said conpound is an R enantioner. . The

woanpmuend2 accordi ng to any one of claim1l to 28CTus2@®um19540

said compound is an S enantioner. 32. A pharnmaceuti cal
conmposition conprising a phar utical acceptable
carrier in conbination with at least one conpound
according to Fornula (1): .RJ R (lI) wherein: Ris H
or alkyl; Ris C alkenyl, 1-4 alkyl or C hal oal kyl ;
and R, R4, R5, andR are each independently H C acyl,
Q8. acTHeargpoumd pf tlhimoxselectel fibk érygrqupabkaistiyig ofl- 4 al kyl ,

C al kyl carb ] I.kyl sul finyl . e
al kyl sul fon@ﬁiﬂg%%%&m%%ﬁ%ﬁwfhﬁl' h?én}@'%nﬁ}?ylfmﬁ’e&zmgm no,
C al kyl am n@)-1€aFhoroG-triflu@biethyl;phest)oxanyldperygno, C

hal oal Kyl SURPTHICHRR FaHBaF kY AP Ry pireeios:

hal oal kyl t hisp1-(hahpgeniudiy gty mdtyepipbraziand t hi ol ;
sol vate-t haRediC e sEEE RO bP MRS ST
receptor Compi(SCaBrCRNEREbhdg)-Sdhdhyl-ppeRLA: W th a
s e et e s SR RSB acaor o no o
eceptor. 35 K o aHERPDN E}tg e eatent o

di sorders dR{HETRertilupremgbyihepd Emethyereineo t he

central ner 51‘1'%2-FMﬁﬁo%ﬂﬁ&ﬁﬂ&ﬁ%%ﬁ&}ﬁ)_@r—m%ﬁ%ﬁﬁé{%&ﬁé;

gastroi ntestinal disorders; diabetésinsiplidus or ‘sleep

apnea conpr®ailigChlord-hilsererhomgD Lomethylpivdiagingdual i n

her apeut | a1y ol Peat foo B2 Pbho B,

accor di ng t@)dryFowe-onebylahay)2-wetbyl-ppephimenaceut i cal

accordi ng 10 Ao aaE-hRn Ry onliBnltt 7L

central ner@yug4-Firotoghipteng-3sdl-2oktbd-pipeazirepup

8 Iogg Ir (Sjte Ir 2 ? @%}(—?@Ff}l&%ﬁ)iip%gﬁylgI}X)Q.-l%g’[hylg % e{raemsng;i on, bi pol ar
(R)-1-(2,5-Difluoro-4-methoxy-phenyl)-2-methyl-piperazine;
(S)-1-(2,5-Difluoro-4-methoxy-phenyl)-2-methyl-piperazine;
(R)-1-(2-Fluoro-4-methyl-phenyl)-2-methyl-piperazine;
(S)-1-(2-Fluoro-4-methyl-phenyl)-2-methyl-piperazine;
(R)-1-(2-Chloro-5-fluoro-phenyl)-2-methyl-piperazine;
(S)-1-(2-Chloro-5-fluoro-phenyl)-2-methyl-piperazine;
(R)-1-(2-Chloro-4-fluoro-phenyl)-2-methyl-piperazine;
(S)-1-(2-Chloro-4-fluoro-phenyl)-2-methyl-piperazine;
(R)-1-(2,4-Dichloro-phenyl)-2-methyl-piperazine;
(S)-1~(2,4-Dichloro-phenyl)-2-methyl-piperazine;
(R)-1-(2,5-Dichloro-phenyl)-2-methyl-piperazine;
(S)-1-(2,5-Dichloro-phenyl)-2-methyl-piperazine;
(R)-1-(3,5-Bis-trifluoromethyl-phenyl)-2-methyl-piperazine;
(S)-1-(3,5-Bis-trifluoromethyl-phenyl)-2-methyl-piperazine;
(R)-1-(4-Fluoro-2-methyl-phenyl)-2-methyl-piperazine;
(S)-1-(4-Fluoro-2-methyl-phenyl)-2-methyl-piperazine;
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di sorders, obsessive-conpul sive disorders, soci al
phobi as or panic states, sleep disorders, sexual

wdysadsinete on, psychoses, schi zophrenia, m grai RETAISL04/019540

ot her conditions associated with cephalic pain or

ot her pain, raised intracrania{ pressure, epilepsy,
personal ity disorders, Al zheiner di sease, age-rel ated
behavi oral di sorders, behavioral di sorders associ at ed

w th dement sorders nment al

di sorders |@?&ﬂ$§gﬁ’5°o‘§“eg§g%' R}P?V age-rel at ed
menory di sqiSpeqsChiehrheig)-f-atthgutpesandy ome, drug and
al cohol add esity, huli anor exi a nervosa
and pr enens@&é?gpéﬁg‘?r%'ﬁh%@ﬁ% “RBFABES accor di ng to
claim 36 mﬂgg.el(m3nj3@11&b§§ahg1g=_a -nkhyl-pperegid;r al nervous
systemis obesit e methaod _according to claim

.. 38.
36 wherein @é(%f%%‘ihé‘é?‘ﬂéﬁlﬂ?‘ﬁ@e&}@h?’ﬁ’ﬁ?m%r vous system

is Al zhei Qi3 8K GIord Fhenyl m@gﬁyrdlng to
claim 36 V\nﬁg?el(n t he se?(laa? sfungg on is Male

erectile dy&inE{hler-5- 2@“01‘1’1’5’@ Wé{hﬁ’@@ “HEebyNipRsRAns;

clai m 35 whel eichlif-SlaReembAyliend Nkl AL LaMS
systemis b(étrauma stroke, neurodegenerative

di seases, t@}PIG di-sehswmedyIRdbpipreriGNS
di seases. A(Ig)_zti%g.‘yﬁ_t( Qﬁﬁu&%&%ﬁ ﬂlﬁér?zhﬂy 35 wherein

t he danmage e ‘central nervo

encephal it |@)@KZ-ﬁhlnIQfgirﬂu@mmﬂtmﬂ-phwl)rﬁemﬁbﬂ I&!ﬁwmd,l ng
to claim3 t r S
i onbost o Chb & ShBo i atab b U RE A th R,
wher ei n t heRya<3F bllomfetsilﬂhwainetwlslbﬁrd@ﬂ nnsth}dy&femzmb,l on

of gastroi t.} Ral Aol | ccordin
to gnz ofI gltR Zi%'r(r%ﬁ@gmfr%&]zlg&&#tﬁ'ph gzgl% g % daar !sga
manmal . 45.(Rﬂhe4-®htotmEMm@nﬂﬂ1mgahbmylm-mbﬁyMpﬁpmg| n
id [l .46, h f
food 1 nt akeShT-BGRRE s Goren bR R BT R o
to said i nOKR\)JZ;Aumtnemylth(sptaﬂmndsﬂle:wupyer@f)qumtazma anmount
of a conpound accordj [ to or a
phar mmceut | EAPEEDRELPLY SRR Wgeeanara v oty

The net hod accordi ng to one of clains 46 wherein said

[ nd| Vi IS 48, The net hod accor ding to
A5 m T Sometonf AP Sl s S PRRANSDBE A et hod

of inducing- @amﬁbaphéﬂm)awmyngipwaﬂwl conpri sing
adm nistering to said individual a therapeutically

ef fective anBdrilorBPhenyDsnisilA@:aee%r di ng to any one of
claims 1 to éhl@&ro@hﬁb@-&%ﬁbﬁbér%e conposi tion

according to cla
1-(3- Chloro-4—ﬂuoro-phenyl)-2-V1ny1—p1peraz1ne
1-(3-Chloro-phenyl)-2-vinyl-piperazine;
1-(3-Bromo-phenyl)-2-vinyl-piperazine;
1-(3,5-Dichloro-phenyl)-2-vinyl-piperazine;
1-(2-Bromo-4-isopropyl-phenyl)-2-vinyl-piperazine;
1-(2-Bromo-4-trifluoromethoxy-phenyl)-2-vinyl-piperazine;
1-(2-Bromo-4-trifluoromethyl-phenyl)-2-vinyl-piperazine;
3-(2-Vinyl-piperazin-1-yl)-benzonitrile;
1~(3,5-Difluoro-phenyl)-2-vinyl-piperazine;
1-0-Tolyl-2-vinyl-piperazine and
1-(2,3-Difluoro-phenyl)-2-vinyl-piperazine;
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50. The nethod according to one of clainms 49 wherein
said individual is a manmal. . The nethod according to

woleaisrm&02wherein said manmal is a human. 52. ACTShma/019540

of controlling weight gain of an individual conprising
adm nistering to said individUﬁi suffering from wei ght
control a therapeutically effective anount of a
compound according to any one of clainms 1 to 31 or a

T mot nod GeebrarRg > BRa ane B dPAe SatimePbreds

individual is a mammal . 54. The nethod according to

aimAih3 wherein saj.d manmal a h .. 55. The _

o CBPUTAG DO SOHEe 8 A o st g Gpmpound i an
wher ei gha@an@dr.human has a body nmass index of about 18.5
to about 45. 56. The nethod according to any one of
claims 48, and 54 wherein said human has a body nass
i ndex pfe BRPsInd d&otdngab At ord Bf Sidim 111026 RBERRAi3CERP O an S
to any one of clainms 48, and 54 wherein said human has
a bodyeraggerndex of about 30 to about 45. 58. The
nmet hod according to any one of clains 48, and 54
wherein said human has a body nmass index of about 35
t 32- abofyPharmacegtical meéqlh@bcogmnwam}'@melalcal acceptable carrier in
phar Mg it wiPRRASIoht GEAIbot g ANk g, 3t
| east one conpound according to any one of ims 1to
and a pharmaceutically acceotabl?/Ca&pRer. 60. A
conmpound according to any ong of Iclajms 1 to for use
in a nethod of treatnenRsQf Huﬁa% or ani mal body
or di g to any one of

by therapy. 61. A conpound

clains 1 to for use in » fRprophyl axi s or

treatment of disorders of th tral nervous system

damage to the central nervod® system cardi ovascul ar

di sorders; gastrointestinal di@yrders; diabetes

I nsi pi dus or sl eep apnea of the human or ani mal body

by therapy. WB2¢in:The use according to clai mwherein the

di sorders of thegpceptdal  fgfvous systen1are sel ected

the group conS|st|n of de%ie55|on atypi ca

depr essi on, b|pd&asCd4@bmﬂe@sﬂm@hwﬂbmyﬂdﬂb@mmérs

obsessi ve- conpul gi ye di

pani ¢ states, sI%ép 5g§§%é &eg%ﬁ%g (3§Q®8TP% zkﬂ'c”aqmm%(h4
psychoses, awmu@opﬁﬁﬁﬁwaﬂ(hug&ahnépaduﬂnhh@mykmbammn¢>C14
condi ti ons 0 hal

pai n, rai set Eﬁall W%* g@%@%ﬁ?e éﬁﬁﬁﬂf §§Q£4§kmhm armino, Cr.q
personal|tyﬂﬂﬂamndemthAldh&ynmﬂmdn&éasamoagedmﬂ@hhﬁm,CM

\kl)m_ethﬁVI or al halloaﬂcrogye, { 14 hak?o Hcy}/ IC?I ﬁaloaﬂcy su ﬁn}%r 814 I%glﬁ)lrlgutlﬁ)gyl, Cia
haloalkylthio, halogen, hydroxyl, phenyl, and thiol; or
a pharmaceutically acceptable salt, hydrate and solvate thereof,
33. A method of modulating a 5SHT,¢ receptor comprising contacting said receptor with a
therapeutically effective amount of a compound as in any one of claims 1 to 31.
34. The method according to claim 33 wherein said compound is an agonist of said receptor.
35. A method of prophylaxis or treatment of disorders of the central nervous system; damage to

the central nervous system; cardiovascular disorders; gastrointestinal disorders; diabetes
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addi ction, obesity, bulima, anorexia nervosa and

premenstrual tension. 63. The Ise according to claim

62 wherein the disorder of the Central nervous system

is obesity. 64. The use according to claim62 wherein

t he disorger of the central nervaous S¥St%H]%Pl‘ ¢

Al zhei HEPIOY € SlFERL2PreEcompHEng AMMIRETgedp Ay m s dupLdR fyeg of such

\(/jm e; el propyexs %Xtﬂ@lrt]mdﬁ/ 5 ﬂidﬁpédti@eﬂdlyieﬁ”edﬂhé @flnﬁmemvalm dofipound acr:]cording to any
ysfunctign. 66. The use according to_clai mwherein the

damag eOI’FS?’t[']‘Fi‘ElSéé?]?]r ik Gerdcal garRatiog a“ﬁ?@ﬁéﬁﬁﬁ?ﬁ 32.

stroke, neurodegenerative di seases, toxic CNS di seases

or infective CNS diseases. 67. The use according to

citai m Tsarehad aesoedipgisslian 85 Wheien e stserders Qb ihg sepdraknreiogsngystem are
is by gnree@hrlotdub ot B Gbssion - atyfpftal dEPRssibhEbipolar disorders, anxiety
according to clalm61 wherein the cardi ovascul ar ‘

di sor désordess, phgessivgwempulsigolisordess, spsial phobigs ofi napic sietep slgpmdlisorders,
61 wheg il afsAfc@as f)é'y&iogés?&fli!z&ﬁ}eng', ﬁﬁ%iﬂﬁer anli Bther conditions agsociated
dysfunction of gastrointestinal nmotility. 70. A use of

a conpwitherpbalicoridiongherpanpiseshiatrastaniall prcssire] epilepsy.caerspippdity disorders,
manuf agt iﬁelqisegsef%g-lréiﬁgp&haxfi&gl dﬁs%ﬁlefs?behggorglrd%%}cﬂg%Esociated with
or prophylaxis of disorders of the cenhtral nervous

syst enfemgatira geganiomehiel disordersamental disouders dyahildhmod, aggressivity, age-related
cardio I ' leS: [ [ [ rs: .
i abet Santy dRbead AR g0 8RRl bRk dRen L ARARR By, bt
accor dimgxiraeubsiaml pRmeingrditansivhe di sorders of the

central nervous systemare selected the group

consi sting of depression, atypical depression, bipolar

d3Bor dBrespetianbacatdingliostiinl 86 whereih desisonder afdinpughtsd] uervous system is
disordq;s soci al phobias or panic states, sleep

di sor d&¥Y" sexual dysfunction, psychoses,

schi zophrenia, m graine and other conditions

associated with cephal | in or other in, raised .
37 ac oo et Sl B clodp PP heph oS g peh B vous sysem i
di sor dgrBsim& &eedener di sease, age-rel ated behavi ora

di sorders, behavioral disorders associated with

denentia, organic nental disorders, nental disorders

| g9.chi Tighhaakbd a@@ﬁ&iﬁ%%icwhﬁ ¥6 wAgen iRl satRrdyeRARIoY is Male erectile

di sorders, chronic fatigue syndrome, drug and al coho

addi ct B6R<t¥Besi ty, bulinia, anorexia nervosa and
prenenstrual tension. 72. The use according to claim
wherein the disorder of the central nervous systemis '
ofesi t Yhe meshodmseordipg 1St 2 HheIpiA dherdgmagedp e pantighrar winpsystem is by

the di gQ5HeoRE nbilEdceaRlbiRl difadeY Ak EME lBMsksdr infective CNS diseases.
Al zhei mer di sease.

41. The method according to claim 35 wherein the damage to the central nervous system is by

encephalitis or meningitis.

42. The method according to claim 35 wherein the cardiovascular disorder is thrombosis.

43, The method according to claim 35 wherein the gastrointestinal disorder is dysfunction of

gastrointestinal motility.
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74. The nmethod according to claim71 wherein the
sexual dysfunction is Male erectile dysfunction. 75.

wohersusedoaccording to claim 70 wherein the damrge/usSe004/019540

the central nervous systemis by trauma, stroke,
neur odegener ati ve di seases, tog&g CNS di seases or
i nfective CNS di seases. 76. The use according to claim
70 wherein the damage to the central nervous systemis
by en haljtis or. meningitis. 77. The use.,accordjn
- o1 ol eeonlnd b AR Bt 2 P RS RRERR L f mammal
thronbosis. 78. The use according to claim70 wherein
the gastrointestipal disor e[ is dgsfunctiog of
uimarn.

gastro hemagthod aegording to e a{n&4 wherein said mammal is a

46. A method of decreasing food intake of an individual comprising administering to said
individual a therapeutically effective amount of a compound according to any one of claims

1 to 31 or a pharmaceutical composition according to claim 32.

47, The method according to one of claims 46 wherein said individual is a mammal.
48. The method according to claim 47 wherein said mammal is a human.
49, A method of inducing satiety in an individual comprising administering to said individual a

therapeutically effective amount of a compound according to any one of claims 1to 31 ora

pharmaceutical composition according to claim 32.

50. The method according to one of claims 49 wherein said individual is a mammal.
51. The method according to claim 50 wherein said mammal is a human.
52. A method of controlling weight gain of an individual comprising administering to said

individual suffering from weight control a therapeutically effective amount of a compound

according to any one of claims 1 to 31 or a pharmaceutical composition according to claim

32.
53. The method according to one of claims 52 wherein said individual is a mammal.
54, The method aécording to claim 53 wherein said mammal is a human.
55. The method according to any one of claims 48, 51 and 54 wherein said human has a body

mass index of about 18.5 to about 45.

56. The method according to any one of claims 48, 51 and 54 wherein said human has a body

mass index of about 25 to about 45.
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63.

64.
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The method according to any one of claims 48, 51 and 54 wherein said human has a body

mass index of about 30 to about 45.

The method according to any one of claims 48, 51 and 54 wherein said human has a body

mass index of about 35 to about 45.

A method of producing a pharmaceutical composition comprising admixing at least one

compound according to any one of claims 1 to 31 and a pharmaceutically acceptable carrier.

A compound according to any one of claims 1 to 31 for use in a method of treatment of the

human or animal body by therapy.

A compound according to any one of claims 1 to 31 for use in a method of prophylaxis or
treatment of disorders of the central nervous system; damage to the central nervous system;
cardiovascular disorders; gastrointestinal disorders; diabetes insipidus or sleep apnea of the

human or animal body by therapy.

The use according to claim 61 wherein the disorders of the central nervous system are
selected the group consisting of depression, atypical depression, bipolar disorders, anxiety
disorders, obsessive-compulsive disorders, social phobias or panic states, sleep disorders,
sexual dysfunction, psychoses, schizophrenia, migraine and other conditions associated
with cephalic pain or other pain, raised intracranial pressure, epilepsy, personality disorders,
Alzheimer disease, age-related behavioral disorders, behavioral disorders associated with
dementia, organic mental disorders, mental disorders in childhood, aggressivity, age-related
memory disorders, chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia,

anorexia nervosa and premenstrual tension.

The use according to claim 62 wherein the disorder of the central nervous system is obesity.

The use according to claim 62 wherein the disorder of the central nervous system is

Alzheimer disease.

The use according to claim 62 wherein the sexual dysfunction is Male erectile dysfunction.
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The use according to claim 61 wherein the damage to the central nervous system is by

frauma, stroke, neurodegenerative diseases, toxic CNS diseases or infective CNS diseases.

The use according to claim 61 wherein the damage to the central nervous system is by

encephalitis or meningitis.
The use according to claim 61 wherein the cardiovascular disorder is thrombosis.

The use according to claim 61 wherein the gastrointestinal disorder is dysfunction of

gastrointestinal motility.

A use of a compound according to any one of claims 1 to 31 for the manufacture of a
medicament for use in the treatment or prophylaxis of disorders of the central nervous
system; damage to the central nervous system; cardiovascular disorders; gastrointestinal

disorders; diabetes insipidus or sleep apnea.

The use according to claim 70 wherein the disorders of the central nervous system are
selected the group consisting of depression, atypical depression, bipolar disorders, anxiety
disorders, obsessive-compulsive disorders, social phobias or panic states, sleep disorders,
sexual dysfunction, psychoses, schizophrenia, migraine and other conditions associated
with cephalic pain or other pain, raised intracranial pressure, epilepsy, personality disorders,
Alzheimer disease, age-relate&l behavioral disorders, behavioral disorders associated with
dementia, organic mental disorders, mental disorders in childhood, aggressivity, age-related

memory disorders, chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia,

anorexia nervosa and premenstrual tension.

The use according to claim 71 wherein the disorder of the central nervous system is obesity.

The method according to claim 71 wherein the disorder of the central nervous system is

Alzheimer disease.

The method according to claim 71 wherein the sexual dysfunction is Male erectile

dysfunction.
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The use according to claim 70 wherein the damage to the central nervous system is by

tfrauma, stroke, neurodegenerative diseases, toxic CNS diseases or infective CNS diseases.

The use according to claim 70 wherein the damage to the central nervous system is by

encephalitis or meningitis.

The use according to claim 70 wherein the cardiovascular disorder is thrombosis.

The use according to claim 70 wherein the gastrointestinal disorder is dysfunction of

gastrointestinal motility.



