; e3eNZeN " abdcd6eTzeVf JWD 02/ 08178 PCT/S EO1 /01651 NEW COVBf NAf | ON OF
SEROTONI N AGONI S' f (SHT3) AND ANTAGOMST (SFI'1' G AS PHARMACI ~UTi CAL
FORMULAT Il o3 /s8Nl CAL FIELD S The present invention rel apeg/skf1/é1d81

prophyl axis or treatnent of a 5-HT2C and a 5-HT6 receptor-rel ated di sease.

I n addition, the invention provides a pharmaceutical conposition containing
a 5-HI2C receptor agonist and a 5-HI6 receptor antagonist for therapeutic

use. to BACKGROUND ARYT comBRRHBRIR skRsrhdal @ idryREanipe or 5-HT) is a key
neurotransmtter ofA@K&)@@%ﬁﬂe\rsaﬁAm [@é‘@[asgzmams system (PNS and CNS)
and has been inplicated in a variety of sensory, not or and behavi or al

functions such as regul ation of eating, slee bod enperature, bl ood
pressure, enotions and cognition. At |east ﬁ ﬁ‘Merotoni n receptor
subt ypes arEE(ESIesEdHELR t he manmal i an PNS have been fornally
classified; see G ennon, et al., Neu~osci. Bi obehﬁaw*Rev. 1990, 14, 3S-37;
and D. yer, et al., Phat ~nzacol . Rev. 1994, 46, 157-203. Serotoninergic
agoni st s arttdaeamesagomivattﬂmhata&:sb@&m pogybsisd tfeatmdrvef & ST rant a6tHE; W de

range of disorders, ingl ud| nxi et depressi qQn, hyperten n, mgraine,
obesity, rfﬁﬁP&B&EI?teélrﬂiseééed f‘ &Hon, é%/ﬁiﬁmlgiot)é’r%‘ilgﬁr%agna‘%‘ﬂ?ai ophr eni a,

autism ne r

Par ki nsoni ;U%%gﬁgeﬁﬁﬁét?tgg%%ﬁs c %’:"5%3% nﬁét%{l}%gqgerapy}ﬁ ﬁ‘?@?aéﬁm\%%’ﬁi ng.
15 20 25 THhhberapddtiz usetbf ami |y of recept ors i's conposed of thr ee subtypes
the 5-HI2p, 5 HI2B and S-HT2c Serotonin 5-HI2~ re are
express8d in many brain regi ons and have beeglllmmm Imbﬂﬁﬁ“ll n the regul ation
of food intake (Dourish, C T. (Cbes. Res. 199 4, 449S- 462S;

Bi cker di ke, BACEGRGUNT ARD abetes, Cbhes. Metab. >@0®« 1, 207-214). It has
been denonstrated that the non-speci fic 5-HT2C receptor agoni st
m chl or ophenyl pi perazi ne (m CPP), which has sone preference for the 5-HT2C

receptor, roesiess (59g9droxytrgp@mine oicHT) hatke@mﬁmﬁniﬂmaeﬂ@frmabe@tﬁrazc
receptor while the conpound | acks activity in mce expressing.the nutated
i nacti V& f cinfhcemtral mervousyystern FRNNS ang Nﬁée&ft has hf»ewmpl&ateéun aNéJ“tl%Wé’ 1995, 3

74, 542-54 e been
" reported t%ﬁmoﬁfﬁ%\%ﬁ]fﬁ%@%ﬁ&ﬁ%& nd%lglé %S%ﬁgyp&ﬁ&\él %ﬁﬁlﬁﬁg recently
identified temphrattma Piddpresserce pmotiorsgmd icegnitiom Atdeass e distibg serotnimn}
reduce body wei in humans followng twq, a in eksg,of treatnent,
respect i velyr9° |sghtypg§ arEex@esseﬁ%gﬁg%%mﬁ}?&%%@‘yf @ggz‘?‘“;fé"e BesB- 122
Sargent, P. fermatgl ctadmﬁe‘a E&m@h@&paam nmaloeayBﬂa%%v 123»3 198694332320 thd
Gl lant, D.M : hen. Res. 1967, 9, 579-581). Recently, a

seri es 26f @rﬂ@ﬂe@[@ atz Ehmmaqeﬁ Rov./1894,346; 1 V/a20%, Sercipmingraisrgptisednd o be

Vet al iARonRR g R RO B BRisklsicn; BT iddtags (TAUAREET Ol 0" are
said to of flﬁdflu&mgQnﬁlletylﬁe@ﬁ@i(ﬁtahfﬂpdrmnﬁlhtﬁ nhigexaidyebésitgf drapabideyindnd epi | epsy.

The 5-HT2C receptor subtype has al sp been s@glgested to be invglved in CNS
di sor der s, agdeﬁoascqawﬂ%g%dléwdatﬁoﬁcamp@wa( @ neyrodeggpergfive 4isQsders Opj n

| nvest . CLt? gc ALBimerts (%é?/]zoeé %Erzcgns]p i t Qltg'lﬂMn d (gﬁroi‘lﬁ atta %E emétherd Pg 1 2 0)

The 5-HT2 ept or een suggeste e 1nvofved in
ur i nar y25di sndmdszosunﬁg as urinary 15 i ncontl nence (Leysen D.C.M |Drugs

al .. Wbl . Phar b SH0gYbRAly S e BoR 5 AmBpREE Of Ureg oo Ah a e >
Bi opl ays REP,p SRIFIHT, k8P tors. F3rotefifl 5-HT ¢ receptors are expressed in many brain
regions and have been implicated in the regulation of food intake (Dourish, C.T. Obes.
Res. 1995, 3, Suppl. 4, 449S-462S; Bickerdike, M.J., et al. Diabetes, Obes. Metab.
30 1999, 1, 207-214). It has been demonstrated that the non-specific 5-HTy receptor

agonist m-chlorophenylpiperazine (m-CPP), which has some preference for the 5-HT7C
receptor, reduces food intake in mice that express the normal 5-HT7 receptor while
the compound lacks activity in mice expressing the mutated inactive form of the

5-HTy receptor (Tecott, L.H., et al. Nature 1995, 374, 542-546).



276) has been inplicated in the regulation of food intake and CNS
di sorders. Thus, for exanple, Bentley, J. C, et al., Br. J. Pharnacol.
1999, | 26w PHHsts describes food intake reduction in rats <

adm ni strat(?on of a 5-HT6 antagonist. Al so, several antidepr es@g/r?tl?saland
atypi cal antipsychotics display high affinity for the 5HT6 receptor which
have suggested the involvenent of the 5-HT6 receptor in schizophrenia (Roth
et al. J. Phar maMureoviex (it haktbeen reb®8idd thabk-CRR Adt thd hfkepitdindalbU-22394/A, tHexper t
Qpin. Ther. Patents 1398,_8, %217- %24; Bourson et al, Br. J. Pharm 1998,
|25, 25 156HtEbEEeniJdenifiad 1 be aypH Tagresppiakagonist Gupubkished ohsergion).g) i ght
. et al. Br. gedu?@%ﬁﬁ%l&t i%gl%ﬁlanéﬁﬁﬁoﬁ@fw%%-niﬁ@w@&@'otf!tl%'a]tmetnt‘,‘?e 'eé't?;@

recept or has been generalized stress and anxi ety states Y(l)yshi oka
et al. Life(8alsh, ABRRK.1FHcBopHuATBsoldgy 99430 (SURMARY, SaFcchHEP. ANYENTI ON

According tq the present | ti i.t. . has un ectedly been found that
the_contned it ear dpep ISt 185 oo d e Clledr BARo &t & CliraThers Rekre
receptor anyegoni §19-881). WO 02/ 08178 PCT/ S EO1 /01651 reduces food intake by

nmore than the admnistration of either agonist or antagonist alone. Such
conbi ned admi ni stRegenthh aseries &-yM2B([?.ddeilqpinolippddrivativerawas Hentifipdrtebept or
ant agoni st may-offer . therapeutic advantages as cohpared to 4reatment, wWith
ei ther agoni's T%’fre‘ger?{oarggﬁﬁlgé%glv%lﬁggle&vel Yas) Sre@te 58‘3@%“8?‘8&&%“?‘;%\78 %li’on

t her ef ore pBwirgaged (Head New.AN00CH), 9¢DIPD)S Thé osmpaunds afd saill @ikt hasidlve
anount of a conbination of a 5-HT2C receptor agonist and a 5-HT6 receptor
ant agoniSt , appreachie theasatpent i iwhesiycderdedsyy acceptabl e carrier. Anot her

aspect of the i {4 i i i a 10
i Sease, i par Do A IGRERHIE S pEREIRG kn BIGKRRL e BRORERRLERS, T

5- HT6 r eceptsordesosqehias idepressdon midsdmxictynJenck, 8., btimtahfxpmrt @pinmbdvegubyegst | n
need t hereof - C receptor i an 5- cept gr._ant agoni st

(si mul tan_eoagf%%orgééh{_@hfe‘gﬁﬁepﬁ%fm 2&?"@ g?@\tz’ éﬂ?&%@s%ﬁ%gﬂiﬁm epjor
therapeuti Csﬁftfq?e%as ftthdr be@NQlg3edte ARRGhY M ed NQirinAMAN drads RhdVisdematyne use
of a 5-HT2C recteptor 15 agoni st and a 5-HI6 receptor antagonist for the

manuf actiur eingbntneneci{(leyremD. €. Khregs 199 2el¥9-180).a di sease related to the

o HTOC receptor AR RS SIS S GRIRE: (MRS SRBRCL o ALSILBNEDY! o7,
. 5- HT2C r ecepyss, 430300-517 aacRieat SvIHIi6ul  BI6ERH0 BichNy 2 GRRI Gonmintin. A999NTIINLEH-
therapeutic anmount are intimately mxed with a 20 pharmaceutically

accept abl e @%)rhaébﬁewi@w]j&ﬂf@d%icé@é%ti(mdﬁ feqrkinfako apd COFS Predrides a product
containing a 5- Hfgfs ?@C&Qﬁﬂe, %?gﬁ%ggs@flg A& Br T 8nbAe501 Q908NL3dep St as a

conbi ned preparation for srmi separadte or sequenti’al use in
t her apy2oof dedribesafoed intakepadbdtiounlia ratobe thetagministkaioadf hG-Hig abtagdid€. r ecept or
and the 5-HI6 rece

o e & LG Scepl o 20 BEr PESC L O T POMUAGR g, 1 o
HT4 receptor which have suggested the involvement of the 5-HT receptor in
schizophrenia (Roth et al. J. Pharmacol. Exp. Ther. 1994, 268, 1403-1410; Sleight et al.
Expert Opin. Ther. Patents 1998, 8, 1217-1224; Bourson et al. Br. J. Pharm. 1998, 125,
25 1562-1566; Boess et al. Mol. Pharmacol. 1998, 54, 577-583; Sleight et al. Br. J.
Pharmacol. 1998, 124, 556-562). In addition, the 5-HTg receptor has been linked to

generalized stress and anxiety states (Yoshioka et al. Life Sci. 1998, 17/18, 1473-1477).

30 SUMMARY OF THE INVENTION

According to the present invention it has now unexpectedly been found that the

combined administration of a 5-HT, receptor agonist and a 5-HT¢ receptor antagonist



30 adm nistration with a 5-HT2C receptor agoni st (PNU 183933F; 50 ng/ kg po)
and a 5 HI6 receptor antagonist (PNU 186053A; 50 ng/kg sc), as well as the
ef fect of weaR oni st and ant agoni st al one. WO 02/ 0817 OLGS1
Figure 2 shom@s?%e effect on food intake in ob/ob mce fol&lcglv%?gg%émi ned
adm nistration of a S-HT2C receptor agonist (BVT.2938F;, 5 ng/kg sc) and a
5-HT6 receptor antagoni st (BVT.5182C, 3 ng/kg sc), as well as the effect of
each agoni steduged feer Btakeibytmeredhan, themimmistptiOESOFRITRT pENiDPTr THMEZANESYENTI ON As

That to- contoieauaiifrRPERR AbrifiERbh 8e ke Blanl fedRob R st altins

recept or anigoniss mayedfes eferipeatc hdiaglegesmr@nipassd teitlch@ienfgan ieftheror
ant agoni st al one. Such conbi ned adm nistration of a 5-HT2C receptor agoni st

and a 5- HT63g08sE BT FHagoMBgMest may al so of fer several benefits, for

instance in the I . red. t .. Wth either
agoni st %or ant aggﬁfggﬁgg{]%fr{gé pl%gé?ﬁlaé\éép ?@fthtg %g&%gr%&lé]egc? pg%ﬂ;fx%g Cra}z[ivlti on
requires | oysipadithesconiprdatiuncdfepudndumt yi £bombinatiibosf D3-HTYpFeéptbr
reduction of food intake than nono-therapy. Secondly, the_ | gwer doses
required by?23oRt @i Pridlic KAPRLAT YHIERPIsh AndRPtionadly eerbprarcentisallypceepiable o
events. Thiggly, the | ower doses required by the conbi ned adm nistration
may reduce 20 the risk of tol erance devel opnent and abuse liability.

Fourt hly, ther appnbhseaspest of tre invengion provadesiamuetbad ef praeentingiov ircatalg a

t herapeytic .efficacy relatjve to. ther ed on one. t.ar . The, risk of
non- r es’g)ons RESerf ipél‘f 1a( Hh 5@e’§&&?ﬁ83€%’5'mcﬂgcep&m&gi)heag'ﬁ\tzgéIlefc.eptf’ﬁe
benefi ci al ginhesivy fminleerfRthamathad @bl jdcPth MedithdrSofiasantion is
useful 25 not only for the nodul ation of eating behavior, and fOr treating
over - wei ght reggrdoagesist gnd » itH Fpipcepterantagonisefsimuliancoushieon sequantielly) inf  CNS
di sorders ssuuggciagt,angoq_ﬁlrtset%si ON e I réi a ugct}ifezc?phreni form di sorders, anxiety,
menory di sor er's (‘suchas p,&?zﬁel Fapg (ﬁ%eas'e) m grai ne headache, drug
addi ction, convu$sll ¥eotHéSRpete b the IRVenttRpiovided kieOisd F 8 5- D5 febepiomt i C
stress syndrone, and sl eep disorders as well as for treatnent of urinary 30

i ncont i Hencigopst kbt &-Hibarerentoyangonist iar e BamHacie, of danadigamepsinis i ons,
© gastroi nt es{lagl,dirsafidess <rich &'tﬁyﬁ-@ﬂfﬂ% rgghgat&r%a‘tﬁés-ﬁi%?eéeggaﬁpt or agoni st”

as used herern refers to a conpound t ses activation the serotonin
. 5- HT2C r ecept or . AlitxheSaspd@of thecia pimion pooidesta provess 62 /preplaring RCT/ SE01 / 01651
preferably has an affinity cons | ess than referably

tant, Ki, . of 50, n
Pecs 1 han’ 20 RRRRCeHRgRL s GO Rs YT AT 6C BEEROT P5 TN aRb AT qagosptor

intracel | ul ﬁfta@?stiﬂ L¥6hBincd fiRedpRhtid ARGun AP0 inBale®f Abled wifieat er than 50%
relative to 5- (1 (err)M. The term"5-HI6 receptor antagonist" as used

her ei n 20ef epharmacenticdpansaplablagarrishuses bl ockade of the serotonin 5-HT6

an alfimi Uy consthiouRr s ofe MR aRb f pRRLATEN R BLSHFER S0 nie

and an in vietémot onisoahd a SHT yietaptormegonBtlasasconibin@eparhigin foAMP | evel s,
| ess than 50% preferably |l ess than 20% relative to 5-HT (1 (err)M. In
Viiio assaydmuHaneoys,sepaafeos dequsptiyldseiningtany of & disgase; inipagiicylen obgey,
intrinsic 10y.actiMhi S-*H”I‘esxré‘ééﬁtbﬁ’eﬁlld%e g_hﬁ-ége%grr eceptor agonists and 5-HT6
receptor antagonists ar eC 6 '

25

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the effect on food intake in ob/ob mice following combined
30  administration with a 5-HT¢ receptor agonist (PNU-183933F; 50 mg/kg po) and a 5-
HTg receptor antagonist (PNU-186053A; 50 mg/kg sc), as well as the effect of each

agonist and antagonist alone.



known in the art and are also given in the Experinental Part below as are
assays for deterning affinity to 5-HT2A and 5-HT2B receptors. Generally,
the 5- HT2(;g @R8P#gOr agoni sts and 5-HT6 receptor antagoni st lil)ogﬁ?e
sufficiently selective not to cause any substantial adverse side effects.
The terns 15 "sel ective" and "substantial"™ in this context are, however, to
be interpreted broadly, the neanings thereof being readily apparent to the
ski |l | ed perEigme 2Zlshews-théTeffeat ox épkldntakgmitsob micffellawing coabimedsel ectivity
for the 5-HI2C recepto t least 5, prefer |y at |least 10_and nore
pref erably @P“P’éggtt“ﬁééa ?@T;cirwp% agmﬁéﬁﬂ%ﬁ%ﬁ?%&m agfl ?—ﬁ%{’f@cept ors,
respectivel ; Jdqnd reg | :
S Hr2E) 5 TS st Y P bk P He s TRl iz eomistpnd 1y
has a sel ecanitagonist ilonet he 5- HT6 receptor of at least 5, preferably at |east
. 10 and gore preferably at |east 20, relative to the 5-HI2A, 5-HI2B and
5-HT2C receptors, respectively (neasured as the affinity ratios
5- HT2p/ 5- HT6, 5- HT2B/ 5- HT~ and 5- HT2C/ 5- HT6) . 25 Rel evant tests to
det er m ne WHETASIED SIERENIONSOR TS PVENEIGNHT2C receptor agoni st or a
sel ective 5-HI6 receptor antagoni st are known in the art, and are, as
ment i oned above, also outlined in the Experinental Part bel ow. Conpounds
known t o beaonkildtnaie®eRt, Mie SEQA! HbSntfhas bhRH oﬁ%ﬁéfmeﬁzpe&@aeﬁﬁcﬁhg&aend _
pyrrolidine derivatives of the type described in EP-A-0863136; tricyclic
pyr rol 6030 aherbiinest ddpeinistratierhef a 3+pd»descspiobegorist adaA-BESRee@Bor antagonist
1- am noet hyl i.ndol.es, of .t he type scribed in, EP-A-Q65544Q: r.azi noi ndol es
of "t e typeeBEs b ey ngast HEG eHBaEb ST abiconl] opa S eI G oty e
descri bed i fiini#istraSilooAZ-HT,pdedepioe a?@ﬁét\aaﬂia\&HTg)fecEﬂSt@r intpnitestiyidxed in WO
00/ 12475; pyrrol oi ndol es, pyridoi ndol es and azepi noi ndol es of 5 WO
02/ 08178 Pcnffe:r,Eew'@ht@ﬁquﬂ@hfgr inglaacejiadbe ireptmentofigbesitn, apcprapared@dtegfraent

derivative ] ri i WO 00/12482; pyrroloquinolines of the
type descr %%eéﬁgﬁggﬁglﬁ%éggbggdﬁ&% 4at et r ahydr o- 1H pyr azi no[
1, 2- a] q¥i noxal i NFitdtyl therembirfedtabimirtistratiod @squitel &over o o 84REDARound to

i ndazol yl praopyl anm.nes .of the type described in WO 00/12481; i ndazol es of
“the type e elA SN of ey e n of foed a&ﬁwﬁmmawﬂ&awf the type

described in WO 8 [ i RRY hGankPag 244-0
. and 0004245-7, f?%gélghﬁgg%%ﬂvdg%%g?&uﬁ?g&?ﬁh%g?%@% %ﬁ#nusggdo@g%y%glgiénes of

t he type detherishetiadverspg@veds.77001, WO 00/ 77002 and WO 00/ 770l 0;

benzof uryl pi peragji.nes of the type described in. 01/.09] 11 and

01100123 bensor THEHE: BF 194G by EeHaR b Siedmbitid 1B iradn 59Y refitee

benzot higophgaeisk of tdldtendeyRocidpnedtidbadbise 108{19126; pyri di nyl pi per azi nes of
the type described in EP 370560; pyrrol oquinolines of the type described in

Bi oorg. Med. Chelqurihdy,tthergpiobased on tvoy Grappsimay ifcrrass the individud|teerapsutiche t ype
d i bed iy i f ' i N : 603;
i ﬁzg[: ngs Io fl%g%?{fggégc}g%gfrapgg%ﬁgla RR\RBL' %?%%%%%ﬁﬁzﬁdggﬁg%g gsilg%lg%g es of the

t ype descr i(nen-respoiiderd)omapbeledbid akwetlycl i ¢ pyrrol es or pyrazoles of the
type described i 98/ 56768. rrentl. referabl e 5- HT2c receptor
agoni sts are of f]FFeV%)eé'F?}FBF%fg?Cészq?Jﬁ]ée %ﬂ%b‘é‘?‘g ?isﬂﬁﬁl?}y?féggﬁ’é"e@f}% ful

cl assesy; | Rdhly Y HR mEATRVINHFSath SEEnasiee 4nd fé/}Qré%%g 6984vaRs anll oBugE) Sh
pat ent ‘applicati'ons Nos. 0004244-0 and 0004245-7, fiTed on 20 Novenbér

2000. 20 Cobybouaycdsdkirougefitl dorthe Gedtinent f QNS disordersagyon ps idsprassion, fimaniax anpl e,
pi perazi nyl benzenesuyl f onam des of the type.described in 991 37623;

L Fony| benSREPGRTDR FOBLEGs =it Dot HEUtFns ek L Rkoas0 3655

sul f onam demifesing dkddaele, diugd AMickivREcolesieive Badrdes, W sOPH By deidesipdpnam de
derivatives of the type described in W 99/42465; sul fonam de derivatives

" of the typelrdERAticishEss syrdinme, and sleep disorders as well as for treatment of urinary

30  incontinence (or more generally overactive bladder), sexual dysfunctions,

gastrointestinal disorders and glaucoma.
The term “5-HT, receptor agonist” as used herein refers to a compound that

causes activation of the serotonin 5-HT,¢ receptor. The 5-HT receptor agonist



25 98/ 27081; carboxam de derivatives of the type described in WO 98/ 27058;
sul fonam de derivatives of the type described in EP-A-081586l;

pyrrol i dogeelhiiki ndol e derivatives of the type described pcf/fy/GRkf7516;
bi cyclic piperidine and piperazine derivatives of the type described in WO
991 65906; pyrazol opyrim di ne and pyrazol otriazi ne derivatives of the type
described in EP-A-0941994; arylsul fone 30 substituted

hexahydr oazegferidlshans| casatltity ¢oastapi Kid¥dessithand>q mMyywefprabdp eggthan 20 nM,

am noal koxyeaands yeshBfsiBly SLIRARER ab Bt tn! Brefsasreater than
di pheny| SulognaseteibleeiyPeadSoR il st (1 gy nat i onal _pat ent

application PCI/US00/30177, filed on tune 20, ); and WD 02/08178
PCT/ SE01/ O1GS1 aFhel temmh {*Sidli rackplas gnigonib as yprsl hbeein réfers do a womheurghbai sh

t ent licati . 0003810-9, . f.il ed ct 20, 2000, tl
et or bt o s SRk o P tb Rt - b FrorBfhn e P, reSpreon sl onmpound
class, suc he@@tdr%ta@bﬂﬁ%@fera’ﬂly’hfstﬂnfe@ﬁﬁi‘tﬁé’cbﬁtaint,lKi,e&f 168 xiadiysty gz epi noi ndol es

conpounds disclosed in 01/05793. Qther preferred 5-HT6 receptor
ant agoni st Prefeeablitiess than 20 s and a1 virie dnteingis gptbiityd mepssed asgpigrcellylar he

The' - HT2C 7R ARRT egEfhed oo frett Y SRRl JORHVERLBT M ey “be e

conmpounds as Suci vitfo WRIEYChARALYORY usall €orl diterpidih FeeeilitAdddthattediabl e
salts (acid or to base addition salts) thereof or stereochemcally isoneric

forms tifer estvity.Aesraeivedy. op i Edc ieeamierragonistscmd asH Epierentenitagonids are
racenat es) . . G I D t i bl |t s i.oned
above are rlr%llo-tr}’?l IF@%::%?rrprl s%gﬁhgﬁeﬁgﬁg%e%{ﬂeggﬁﬂgi gécr???}g‘g’n%anr?gsf??@gi d and
base addi t idetermadihg hifiniey twiSiHET ot dvel SHTQuedptors.e abl e to form Conpounds

whi ch have basic_properties can be 15 converteg to their pharnmaceutically

accept abl e aci d @dtrallyoReoaH ac ERpeRtPEAFINYS HKe-Bd s éeaeBioRANRENIsH should
appropri at kel E’é%ﬁ i L o W oPRr-Tey hydr ogen
chl ori de, %ﬁ%ﬁgfgcé% r omlcgg%/nﬁ%rg%lgg%ﬁ? %%?%ﬁ?%ﬁﬁ?li@%@‘gﬁ%?ﬁ%ﬁ%@%hori C

aci d; amd Jdsglactive” and dsubstantiald i thisstontexaaiedhovpevendmbe mterprethd tyatilpxhacet i ¢

“acid, lactic acid, ryvi c aci. | yco] i cj,d, malefic acid, malonic acid,
oxal i ¢ aci d’?eaﬁ’é“r?fé%e_gé?ﬁhe&ﬁ TSaAZB/ @gf‘%,m t_tootﬁﬁglﬂg%c_m’e_fr%%' c acid, methanesul fonic

.acid, trifluoroapRls-HTHE rébepior BRI paaeﬁbgmawsek@ma@lf_dr theBLHT, AdcBptor
tartaric acid, citric acid, salrcylic acid, p-amnosalicylic acid, panoic

aci d, benzoifet leestd, peeferabliyiat leasti 1§ aad anarp erafenably atleastplarejatiygde thedti ti on

salt forns et sodi ot assi.un . Ci lts,. AN M th

phar maceut il?:'g?“}’f hlgrg%%p?&lag}ﬂ(ﬁal%% gog gg}ﬁ%%aé‘éeﬁym&‘?a%éég% g%@@%ﬁ?ﬁ% 5

al kyl anp nesHT LI, ﬂﬁT@ﬂ}mbmﬁdszﬁsng.uch as, e.g. arginine and

| ysine. The term.addition salt as ysed herein al so ¢caonprises sol vates which

the conpounds anthesFils reqspios aptagonistaseteraply hasaselesiivty 198 thepsoH Tex anpl e,

hydrates, g '@%@Ea&@g?ﬁiﬂlg:églga%% aﬁad'ﬂ&ggfegér}@@g@f 13800 Rifivang the

5-HT6 receptor antagoni st e prodrug rms t hat may rel ease
t he active the§r&EHipatHTyy andsBHiTon redeptors, mespativiel yu(nBaswreday the atfinitrratios vi vo.

Conventi on o] r It se {0 preparation of suitable
pr odr ug deﬁ'yﬁr@ﬁ@gﬂﬁlé’re%Hgggléf ?fld ?ﬁf@&éﬁgg)e, in "Design of Prodrugs" ed.
H  Bundgaard, ElRa@svak testhI8determité WhethePd tdBpbifall iRV SIHT e rdeepib2 C

receptor agonists and the 5-HT6 receptor antagonists may be
agonist or a selective 5-HT¢ receptor antagonist are known in the art, and are, as

mentioned above, also outlined in the Experimental Part below.
Compounds known to be 5-HT,¢ receptor agonists are, for example, azetidine
and pyrrolidine derivatives of the type described in EP-A-0863136; tricyclic pyrrole
30  derivatives of the type described in EP-A-0657426; 1-aminoethylindoles of the type
described in EP-A-0655440; pyrazinoindoles of the type described in EP-A-0572863;
piperazinylpyrazines of the type described in US 4,081,542; indoline derivatives of the
type described in WO 00/12475; pyrroloindoles, pyridoindoles and azepinoindoles of



formul ated into various pharnmaceutical fornms for adm nistrative purposes,
either in the sanme pharnmaceutical dosage form such as in the sane tablet,
or in sepy/PiLspraar maceutical dosage forns. In the latter gasepoifdpoagver, it
may be advantageous to put 5 the 5-HT2C receptor agoni st unit dosage form
and the 5-HT6 receptor antagonist unit dosage formin the sane package, for
exanple in the sane blister. The 5-HT2C receptor agonists and the 5-HT6
recept or anthadype deiseribeidnn Wi@ 0002l @f inflazeke deaivatsves of grltype desaribeal inrWWOght

i nt i tab f f
i ctton. PG AR BytaloRtionahth s PoRAGd pRED 205 2886 dance wi th
1o accept edieRaRydrBAeIpYaAhoAlZ Eﬁdﬁfoﬁ&hn—%&bomfbﬂ’ﬂ%{%@ dlé%éhb&ﬁmW@ tions
accor di ng to the |nvent| on CoerI’I se an effective anbunt of HT2C

recept or agWBéQZQaﬂdiaaomlpﬁwlm%@fdhe tipe algenmibed in W%@@/d)%‘i%lt, mﬂazohe@ pf
. conpat i i " mﬁ;& @&%ﬁ e%e}l W HoFERY 88 elﬁé‘n{}bglfm”@st&’thé‘ spe d%%cr%'e!ire
are wel I” kn PR he carri any i ner erra organl C

or i nor gani go/76984 @l if sfw@alsﬁ gaﬂent gppliestddns Nogs 0B0B4 24426 ed bamESs], fil&d on
subcut aneous or parenter al m ni stration, such as: water, cﬂel atin, gum

ar abi cum | 3@ Newemberi 2008 diejesoaiicla fsederarhplings of edypmdeseriondimWar ch

gl ycol at e, nes st earate cum

col | oi dal s@?’?@%ﬂ%g’p&gﬁ%ﬁmﬁé Z%Wg hrﬁ?ﬂ)eﬁzﬂe&% ﬂf’%& PYl'so contain
ot her phar naesetibe ®aW 0y 120%11Y endYeO0H /09308t Hearofefhs 6fRL tstdidsérited.in Moh as
stabilizers, wetting ﬂents enul sifiers, flavoring agents, buffers, and 20

the |i K. TQH%%B%IF @ea%zfrtm e dgscribed IR I2SiPysidindpiperaginenatie up
in solid ory @Q&s&‘?&eﬁ‘lﬁ %‘P XI ); 33‘}??8' Hogh s%théfiﬁ@fi@s%nb@@irﬁﬁﬁ)orgo' I'l's,

capsul es, pomd Syrups, ensa l'e gr cachets
supposi t or i Beda@herhheett. 2REQ, 1|0n9 1922 F; amin@ik ydindazoles of dieutypodescribedsineWel ons

{1 anader ol OHP0ME Fdebrer tie oo peteben RR 7 et ipaTits of gBISR oyl *Of

each of thedéseﬁs&cffnow@dﬁ?z%oaeﬁﬁ%lﬁ&aa&;ﬁfab&& ofitd typd FBcAIREGRWO ant agoni st
and the frequency of dosage of the specific combination wll vary dependi ng

on a varsi et 90/6#75%@‘&@)@30 pyreolesiormyrazedespitianiype déscibehinggOcId/5a/68orpound

. | d, h b | nd | h .of d,
T et s e ChnentarRteRlc STt Sres i eudi ol SR bt Mg B 0 e

. of admi ni st piptia@ihylpyedztheonfpoah@tiadds, if 'puﬂlcﬁﬁﬁtbrﬂ@ddnﬁﬁldlsélbﬁecﬁlﬁ\)WO ty of the
condition to be treated). The daily dosage range from

about 0. 0010¢/g698%# mdatswrétyhrpgtegbfrppmt@néw%d@4% gﬁpdgg LS T BHSA 91 om
about 0.01 QeABQ9 Y0000 N per kilo of body weight, s W O 02/08178
PCT/ SEOQ1/ 01 especially fromabout 0.1 to about 50 ng per kilo of body
wei ght mf each otomeulﬁsﬂfﬁaﬁnnebeﬁtHTG mgmtbn;a:nt@odlsmfare Her &eanfiple,r ecept or

ant agoni st, adm ni stered |y, or i i.n do dosages of from
about 0.01 RFeEgY B%enfs‘g%oé‘g@llfles% E’/ﬂ%ﬁr&wdd“ ?@ﬁﬁ’iﬁgg%os age is given

orally but ﬁuﬁlmgﬁﬁhf‘éh%%"eﬁbatﬁfes BP&EQ&p@&@bﬁBeatlﬁ £bL A0 22k oI Chosen.
An exenpl ary tablet combination formulation may be in the form of either

(A) two sepderatativesdf the typeidescriboshén WAD PYO25@n selfaviamdgdelderivglives®f e type 50 ny

of a 5-HT2C,rec or angd ane. t abl et ai_ni ng or 50
ng of a 5- H‘?‘%s Pﬁg W{}%{&ghfl‘gfjmag\’d v thCSHEf]Wé&pG[%[gFIg?e@B \%gl ning 10
ng, 20 725y 098AR908M cafborarbidelHefivatives bt e ta@aRb&ibed it WIO 981270%) sifoimide ny
of a 5-HT6 receptor antagonist., |0 The invention will now be illustrated

further by feravatiyes ofthe iypacasqribed in B5- PEQ%b?&%eWrwlldswmtbﬁlm@@ERl MVENTAL
SECTI ON 15 ﬁ‘er1wﬁtlii°v9@616thé %e(ﬁfesérﬁ?i& 1&%99‘/1%16, bicyclic piperidine and piperazine

derivatives of the type described in WO 99/65906; pyrazolopyrimidine and

pyrazolotriazine derivatives of the type described in EP-A-0941994; arylsulfone-

30  substituted hexahydroazepinoindoles of the type described in WO 01/05793;
oxazinocarbazoles of the type described in WO 01/09142; aminoalkoxycarbazoles of
the type described in WO 01/17963; diphenylsulfones of the type described in the
international patent application PCT/US00/30177, filed on June 20, 2000; and



The free base of the 5-HT2C receptor agonist (2R)-nethyl-1-t 3-~2-(3
pyni dircyl oxy) ethoxyJ-2 pyrazinyl Jpi pe~~azine, fumarate ("PNU- 183933F")

was prepapkflasescribed in WO 00/ 76984. The free base was-£&MRidsd to
its fumarate salt, mp. 126-129C. M5 20 nalz 315 (M+. Anal. %%16H2’ N5 Q2

AHAAA) C H N The 5- HTG recept or ant agoni st
b- met hyl -9- (pl zeyl sul fonyl )-1, 2, 3, 4, S, 6 hexahydnoazepi no [4,
5- bJi ndol e, adylsdiforyiindoledef (e dBGMEIAN Yhertsedistepent dpplicades diol bed in WO

g;lli-?%lgﬁyl )269%29%055}§ (S?Q‘S'igﬂy%wl ?r;[at I( g?l) pllpfa?aglznga( 2f 5;2?2%/63( "B
VT. 2938F") was p(:ﬁﬂa&sﬂﬁ,@fer&ﬁésmbﬁécégeoger %%&é%%de?tﬁe 5%1&1@63 receptor

ant agoni st 1-(pTzenyl sul fo~ryl) inyl)-1 Hin rochl ori de
(" BVT. 5182C:ompemdstasp sneliastbe diascof aypldulfoneSmbstitated [hax@ryﬂrcapq:pm@adolem No.

0003810-9, filed an t ober . i efl 182C was ared
accor di r?g 9C°mwn8§fhg§l %‘%leﬁ(ﬁ ﬁé‘&lg(%)’%} (Q’Pef ng}(déré’ﬁgr_aliﬁ f)erCSBtgﬁmtgﬂod@%? cted in
Schene 1, bikhide tisd @ylshifehylin@sl compoind cdhdsysiahas thialtos éﬂuﬂd PlasedeEstiaadal e
(compound 1) that undergoes steps c) to affor

1( phenyl sul Weﬁislxp@tentwpé@atym{wq&ﬂim dol e, hydrochloride (yield 80%.

T ik i
7.27-7.22 (mmliodﬂ)is aBsuRb of d/,heﬂ: é)gﬁtel'tlhe pHarhdaceudic8lly &ccéptabidisalis (I:i):l,d or

3.30-3.20 (m - 13C_NMR 8144.79, 137.02, 135.22, 134.62,
129. 82, 10126b‘8‘5 ad(ililsn gaits) theeeod pr Stplzesc nicaliy isqmeric; fypmg therepd fmgkydingy g1

42.86; MBS ( 1boc HN~N-C~ NN/ N/
N HH 2 bocREE s, S a’éﬁgﬁé@ ‘gmg}sﬁéquo\lééom%ﬁi 001/ 4 Step (a): BOC

protection of thEhgpplpemacduticaliaceeptnblgedditioPspsraamentpmaioibevé at reegnt tDVAP
(0.1 eq) and Et 3N di ssol ved . 20 1.1 eq) was
hdded and ¢ FrEm kb Wie TRy S8 R Prisgei s AR BB, " ove
was evapor ajdompeuidi@ré f5ié EHHROMAS oRpbitds&fhieyhA8 badB pRpeARRa®Be Si | i ca gel
using a mxture of chloroform nethanol and ammonia as eI uent. HPLC. 100 %

purity.15VS emvenebtotheinphormagiusisallhacceplabloacidtadditiopsaliviirensini snebase
- form with an appropriate acid. Exemplary acids include inorganic acids, such as
hydrogen chloride, hydrogen bromide, hydrogen iodide, sulphuric acid, phosphoric
acid; and organic acids such as acetic acid, propanoic acid, hydroxyacetic acid, lactic
acid, pyruvic acid, glycolic acid, maleic acid, malonic acid, oxalic acid, benzenesulfonic
20 acid, toluenesulfonic acid, methanesulfonic acid, trifluoroacetic acid, fumaric acid,
succinic acid, malic acid, tartaric acid, citric acid, salicylic acid, p-aminosalicylic acid,
pamoic acid, benzoic acid, ascorbic acid and the like. Exemplary base addition salt
forms are the sodium, potassium, calcium salts, and salts with pharmaceutically
acceptable amines such as, for example, ammonia, alkylamines, benzathine, and amino
25  acids, such as, e.g. arginine and lysine. The term addition salt as used herein also
comprises solvates which the compounds and salts thereof are able to form, such as, for
example, hydrates, alcoholates and the like.
The 5-HT5¢ receptor agonists and the 5-HTg receptor antagonists may also be
prodrugs or forms that may release the active ingredient in question after metabolic
30 tranformation in vivo. Conventional procedures for the selection and preparation of
suitable prodrug derivatives are described, for example, in “Design of Prodrugs” ed. H.
Bundgaard, Elsevier, 1985.



The internediate 2 ( 1.0 eq) was dissolved in DM and NaH ( 1.3 eq) was
added 20 and the suspension was stirred for 0.5 h under nitrogen

at nosphergo Bagzgnesul fonyl chloride ( 1.2 eq) was added gndd@gof&action
was stirred overnight at roomtenperature. The volatiles were evaporat ed.

The residue was dissolved in DCM washed with a saturated sol ution of

NaHCO3, dried (MgS04), filtered and concentrated to give an oily residue

t hat was puri fi ebheoyr-Hihproeeeptyragatists end gielS-d 3 (rekptos amtgganists miaybe of hexane

and et hyl acgt at 7:3) as _eluent t ive tert. butyl . . .

3 [ 1 bonz BBy RGP velRps pireece et e b asymmummoreribenity B o1

pi per azi necanRPphytiAdRutic dosdge forkd) Qudk as'Wyheshiheamletl 3G O@QaMS anal yses

support the stated structure.” St e%ﬁéc): Renoval of the BOC protecting group
gtere

5 The BOC grhaupassntitaldesagedprmse Igt assvieaiveyer, di ey be adipntageousdopound i n

net hanol, fol | by addition. of. ether_ .saturate ith H s. The.HCO salt
U ot | Pk ST e diloL o B BhdEE i ARt e bior ARRon OIS o,
10 Tabl et ddsagdforhngeediagptftkdpe Hb2 Exdams1e Bl BE s@agoblistér2. 5- HT6 recept or

ant agoni st 3. Cel  ul ose, m crocrystalline4.Calciumhydrogen phosphatel5.0 5.
Sodi um starch gl Jreor-AtTscaeesptpr agpnipts and the dxilde recepir antagoniss, a5 tie fomaghesi um
stearate O. Ve i i . ! i i kents 3,
35 and o T ap ey SRR shuBlatert frlh Nith M S SHFERS oo
and t he resarhl et fominjéation, fos nasak epray admmirratiorb ontha likeSnancbrdampvagised i nt o

tablet formw th or wthout fil mcoafi 25 C. Receptor _ affinity and

effi cacy aséca@@e@w?eé?%éﬁraﬁ%eﬁ?#ﬂcﬂqﬁﬁha%agﬁu ﬁﬂé}%@%@ﬁ@r&ﬂs @ity is
det er mi ned B iRRARSH EdrhPtise BhREfL AR YSountBES sr-ﬂ% r@@pltdrtaégoﬁigt ﬁldcaosimgnd In
serial dilution to displace 3H I abeled 5-HT, bound to 30 nenbranes prepared

from a tr anséentoreuitagborizod assddiationrvatiseapajiblexphaassienigcadlyactaptale Sartifi2 C
receptor praot ei.gl isd.mqitored gﬂ Sci ntitqul a}ti n Proxim.t Assiﬁ'/fg SPA)

t echnol ogy.mf{fgﬂ- §’p°éC|1]1uFIéS’bqsr?&?W ikgo%m g8y encélr%clfg}aly) i rin.
ng/ tabl et 1Qa@ridiQofEahié d? idokganidBuilOfht 6l 2ntet2 vdept qREUtar@bhd, NI ty assay
PCT/ SEQ1/ 01651 5-HT2p receptor affinity is determned in conpetition

exper i Mént sSubgfapesus REPHBRETAl pdramidraiomsacihe: Matescgeladin, gpmigrabigint.o di spl ace

" 3H | abel ed j i i i i .

vonbr anes. peabah BfcpBRlanlntREl ot A, ELRKAR HfcdirE Qoo -\
. human 5- HT 2ghospleaty) neargnpsiomateaaraté, Salomm] dobloiidl dlicoredisxide randithelikeaSucact i vity
of filtered nenmbrane ho enat es on IassL}ibell' filters in a scintjllation
count er. NofPPEIoStions may; icﬁﬁtaffbmg%ﬁ‘ﬂqﬁgﬂacﬁ g1y agtiye agenis; aeopyentional T g

receptor affdaniveY, K Y stdifllizerk Adtih §§g%ﬁfsoé1n@1§ifffefg, h){vérﬁlrgda%teﬂ{s,ngdf?eq%, afd

conpetition experiments, where the ability of a compound 1n serial dilution
to di s@aceth@Hke.abel ed 5- HT, bound to nmenbranes prepared froma transfected

O e o o o R BB BB SR B o 1
bi ndi ng i s @fid Reth 168 bW admir@dtratibh "Budi 8LbI8Es, pills, capsules, powders, syrups,
elixirs, dispersable granules, cachets, suppositories and the like, in the form of sterile
solutions, suspensions or emulsions for parenteral administration, sprays, e.g. a nasal
25  spray, transdermal preparations, e.g. patches, and the like.

The dose level of each of the specific 5-HT,c receptor agonist and 5-HTg
receptor antagonist, and the frequency of dosage of the specific combination will vary
depending on a variety of factors including the potency of each specific compound
employed, the metabolic stability and length of action of that compound, the patient's

30 age, body weight, general health, sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the condition to be treated). The daily
dosage may, for example, range from about 0.001 mg to about 150 mg per kilo of body
weight, preferably from about 0.01 mg to about 100 mg per kilo of body weight,



15 S-HTZC receptor efficacy assay The agonist efficacy at the 5-HT2C
receptor is determned by the ability of a conpound to nobilise

intracel | Wapegplsci umin transfected HEK293 cells, stably gyXN@shidg the
human 5- HT2C receptor protein, using the cal cium chel ati ng fl uorescent

dye FLUO-3 (Sigma, St. Louis, MO U S A). Relative efficacy (% is
neasured relative to that of serotonin at 1 (err)M 5-HT6 receptor affinity
assay The resgecibliygfronh dbondd.hgo alss o useser kbt bydyewejight afciach of the Syl Eya de

CTOTL (e isoeon asbnisatd Ghe Sl meethiotomitaanish ATRIHS BreA Sieb S G Be iy

enpl oys 11 3&fok&l e goﬂ&%gésf&{ﬁ&ﬂﬁb&ftmr}ﬁéﬁﬁabrouf‘lg@aﬂpmwﬁlﬁ Qhch 41 (err)1 of
radi oligand, and 1 (efr)1 of a washed m xture of WGA-coat'ed SPA beads and

menbr anes i ¢pnihineli dagapriisfgivenmrelhnbuice. . pocatetatkp g8tat edmmmtmmamyr@wdieoned
human 5- HT6 rece%t or.. t.es e..shaken, f.or ab d then

o bat dd citloret A exemblity b ap gt RS B i ol o F R B ot 6

counting caﬁaﬁgepaﬁteetaﬂe@owtoaetmet@ominmgl ﬂdrﬁglwmﬁ%lﬁt)@d ode”& ECI fically
bound cpm obtained are fit to a one-site bindlng nodel fiﬁa? Pad Prism

ver. 2.0. 1Eceptegazonishanggnetzbletcontainingsl) IEg,tZOnfag 6659 axofiza}-tids r@ﬁeetor

converted t ff equati on
(Cneng, . - Sudioplsfior By Lo BB, RalifiR {BADIAE o B i S Picr

recept or eflfetq:a@:yagaﬁsayndr t@n@nmgxgmr% nppdfens- H Tyt retdpeorantifonise cept or |s
determned by the ability of a conpound to antagonize the increase in cAWP

i nduced%y 5-HT The ety will nay b%{llélﬁtlf%ﬁe‘%&‘ﬁﬁhé"s@f thg followmg ReA-IMIEAS r ecept or

protein, VB8R4 direct screening assay system (RPA559, Amersham
Phar maci a BlE}(:)‘%eﬁh Upgsa a, Sweden). 10 D. Food intake test Test conpounds

5-HT2C receptor agonists (2R)-methyl-1-{ 3-[2-(3-pyridinyl oxy)ethoxy]-2

E)BZ/rR?Zilm(/{?}{ ?FQMEWQE@SN( PNU- 183933F") and

pyrl di nyl ) oxy] et hoxy} - 2- pyrazi nyl ) - 2- et hyl pi perazi ne, fumarate
("BVT.2938F") were dissolved in saline (0.9% NaCl) and diluted in the sane
vehi cl elst o AhBrepapatdpr obkest comp@mdsat i on. 5- HT6 receptor ant agoni sts

" 6-net hyl - 9- (phenyl sul fonyl)-1, 2, 3,4,5, 6 hexahydr oazepi no[ 4, 5- b] i ndol e,

hydr ochl ori de (" PNU 186053A") and 1 20

. (phenyl sul f Diwfrge Kasé bof fHeRHAZ |- fabeptot kpdnivd @R 18- mévipc BEM/DI3-Peridinyloblp recept or
ethoxy]-2-pyrazinyl}piperazine, fumarate (“PNU-183933F") was prepared as described
in WO 00/76984. The free base was converted to its fumarate salt, m.p. 126-129°C. MS

20  m/z 315 (M)". Anal. (C36H21N50; - C4H40,) C, H, N.

The 5-HTg receptor antagonist 6-methyl-9-(phenylsulfonyl)-1,2,3,4,5,6-
hexahydroazepinof4,5-bJindole, hydrochloride (“PNU-186053A”) was prepared as
described in WO 01/05793.

25
The 5-HT,c receptor agonist (2R)-1-(3-{2-[(2-ethoxy-3-pyridinyl)oxy ] ethoxy}-2-
pyrazinyl)-2-methylpiperazine, fumarate (“BVT.2938F”) was prepared as described in
WO 00/76984.

30  The 5-HTg receptor antagonist I-(phenylsulfonyl)-4-(1-piperazinyl)-1H-indole,
hydrochloride (“BVT.5182C”) was prepared as described in Swedish patent application
No. 0003810-9, filed on October 20, 2000. Briefly, BVT.5182C was prepared according



antagoni st ("B VT.S 182C') were dissolved and diluted in 25 % cycl odextrin.
Fresh solutions were prepared on the day of treatnment. Animals 25 Male m ce
8- 9 weekswe) @gfF87BL16JBom Lepb (ob/ob), Bonhol tsgaard, Dgiggdeo)oydsih an
aver age body weight of 45 g were used. The aninmals were housed singly in
cages at 231C, 40-60% hum dity and had free access to water and standard

| aboratory chow. The 12/12 h light/dark cycle was set to |lights off at 5

p. m The arhegtreralprecedureddeapiaterein Scbemenl, bedewistating fienkcapuherciellyt art  of

EE M e b A S T
each). 13 %Hﬂ;@ﬁﬂﬁlﬁ%ﬁ&-ﬁxﬁgéﬂaﬂﬁ?l)dﬂﬁﬂekl Bytr 6B it 86% ) AMPLLE 1§yart of

the study the animals were transtferred to special cages "operant te

cages" (Hab»?¥6t B\NNR EPME&Q-r6) 6 Bohduiso? Hies00-3y8 (@m3 o 750U + BsiTr

for 5 niasuerat g0-T8aam AEEe TRt pID: Taushid ap 1 8L Shaleulr el o of
wat er int QkHz,alnH)l,_%fB 1677 3ne g 23,80l 310Nk, 2'H), BC NEIO (WS-8 Ri4l799ener al
notor activity. The nonitors are coupled to a conputer, which controls and

moni t or  evelA7d02 433 RLAulGdsd2y 12¢82,d 26851 EA5630828 50l 230 11 b 15,187 &fount needed
for one who a vat.er bott ikl J.ed wwth fresh tap water and
wei ghed. Thgﬁaﬁ%‘%é’%?@%&@?%@é@‘gnﬁgﬁnéﬁhﬁew 10 environnment for three
days to establish baseline values. The animals were weighed at 3 p.m at
the start and at the end of the study. The conpounds were adm ni stered

bet ween 4. 28chgmé 15. 00 p. m before dark onset. Three groups of aninals
received (i) 5-HT6 antagonist in 25%cycl gdextrin; (ii) 5-HT2C agonist in
sal i ne; and (,jli i) the conbi ®a¢ion 5- HT2C dgoni st/ 5- HT6 a%t agoncst ,
respectivel y,NWen conbi negN5-HT6 ant irglj_gnl t or 15 salffnelwas adm ni stered
30 mn beforEa Edm’ nistratipn ¢of the 5- goni st or 2 ycl odextrin. A

\

fourth group~ye€cei ved respettively vehi cl g ni stered in the sanme way.
The study ended on the V. W ghi e, peré€or N a conputer
assisted Me Noledo bal Ance o—Evafua results Each

: f

dose group tat ed of 1248 ami . Data vl%re cqrrect ed tar faqd
" spillage based onythe weighed spillage duri r?g'rs and a @ to be

proportional over tinme. Calculations were erPorted for the datz%before and
_after treatneht. The val ues Were expressed3as % of basal fdod intake (mean
SEM for the difference 25 between food intake before treatnment and 3 h (5
pm- 8 pm, 6 h (5 pm-11 pn), 12 h (5 pm- 5 an), 21 h (5 pm- 2 pn). The
resul t sioshaSvep [(a). BOG. prbtdciidi ofithe pieadziedVdbdnineget r eat ment Wi th the 5- HT6

receptor antagonjst "PNLT-186053A" / kg suhcut anepusl y), d.the 5-HT2C
recepto [ ~ago g;F st‘?“f’m@zi%g%g?:% e@?@:\g%i Iggq Pg(g? a%iﬁ%ﬁﬁ:%\y?@éé?gﬂﬁe@%
consunptio : ! SRR i o¥i

Cor respondin%gl y%BthngOr gggl Jfl)élwigﬁ{)d\% in I}%i g. cg i ndi gat e&tsﬁlglgd?o%giﬁ]ned

treat ment wiempetahwe SL2HTR DME siap evaporagrshingtthe Ryidup §@8 purified hy/ kg

subcut aneous! and the 5-HI6 receptor  ant ni.st "BVI, 5182C' (3 / kg
subcut ancod Qo RataphnBa3iieh dal B RE o AP o, Rt aior aid amihollH ot
15  eluent. HPLC: 100 % purity. MS m/z 302.2 (M+H).

Step (b). Preparation of intermediate 3
The intermediate 2 (1.0 eq) was dissolved in DMF and NaH (1.3 eq) was added
and the suspension was stirred for 0.5 h under nitrogen atmosphere. Benzenesulfonyl
20  chloride (1.2 eq) was added and the reaction was stirred overnight at room temperature.
The volatiles were evaporated. The residue was dissolved in DCM, washed with a
saturated solution of NaHCOs3, dried (MgSOs), filtered and concentrated to give an oily
residue that was purified by chromatography on silica gel using a mixture of hexane and

ethylacetate (7:3) as eluent to give tert butyl 4-[1-(benzenesulfonyl)-1H-indol-4-y1)]-1-

10



-1 VWV O 02/08178 PCT/ SE01/ 01651 hours foll ow ng adm nistration,

significantly nore than the conpounds given alone. Thus, it is apparent
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ant agoni st reduces food intake nore efficiently as conpared to treatnent

wi th either agonist or antagonist alone, 15 WD 02108178 CLAIMS PCT/ S

EO1/ 01 G51 A pharmaceutical conposition conprising an effective anmount of a

conbi nat i onpipérazinseari@@late (O pHBLC 490 %. NMRN{Hzn8 - {d)Gind S pralysea stgoni st

or a salt, %nan%i oner or prodrug formof the said agonist and/or

ant agoni st , PEAAIRIUSHES | v a phar maceutical |y acceptable carrier. 2. The

phar maceuti cal conposition according to claiml, wherein the 5-HT2C

receptor agonist has a selectivity for the 5-HT2C receptor of at |east

about 10, t&em(af Bembval ofithe| B{Ys prajéasing gP@p rel ative to the 5-HT2A receptor,

t he 5-H[2B rece [ d the 5-HI6.receptor, respectively. 3 The ..

phar macduti cal - copBORT PO SR BEHARAGT SVaF EmdEIBS BisSiink o ropREnd.inre

recept or anpa@endlIblioRed By slist df\sitiey sit0ratdd @it HICT Gad. ahepiCIrsa{4)alad east

about 10, 15 preferably at |east about 20, relative to the 5-HI2A receptor,

the 5- HT2B filsdedard dietl t he 5- HT2C receptor, respectively. 4.. The

phar maceuti cal conposition according to claiml, 2 or 3, wherein the 5-HT2C

receptor agonist is an aryl pi perazi ne conpound, such as a

pi per azi nyl ByPwpiansticid of® phawmateutical thmppkitionaceut i cal conposi tion

according to any one of clains 1 to 4, wherein the 5-HT6 receptor

ant agon]iost is selected from azepi noi ndol es, such as aryl sul fone substituted

hexahydr oazgpgpoi ndol es, and aryl sul fonylindoles. 25 6. A process for

preparing a pharnmaceutical conposition according to any one of clains 1 to

5, wherein a 5- Hizeedietept or agoni st and mghabific recept or antagonist in a

conbi ned thﬁrapegﬁd,lc anmpunt are inti mateI?/ {)n'xed with a pharmaceutically

acceptable tarrier. Ede%pt%aﬁ?‘b‘&uct contaQ1 ng a 5-HT2C receptor agoni st

and a 5- HT6 r eceftpr, @pdpactamtagbnids a conbjmegd preparation for sinultaneous,

separate or_ sequential use in therapy of a disease related to the 5-HT2C
recept o6 and t heCsllpigs, miereprysiplling 6 57.0

4 Calcium hydrogen phosphate 15.0
5 Sodium starch glycolate 5.0

6. Silicon dioxide, colloidal 0.25
7 Magnesium stearate 0.75

20
The active ingredients 1 and 2 are mixed with ingredients 3, 4, 5 and 6 for about 10
minutes. The magnesium stearate (7) is then added, and the resultant mixture is mixed

for about 5 minutes and compressed into tablet form with or without film-coating.

25  C. Receptor affinity and efficacy assays

5-HT ) receptor affinity assay
5-HT, receptor affinity is determined in competition experiments, where the
ability of a compound in serial dilution to displace 3H-labeled 5-HT, bound to
30  membranes prepared from a transfected HEK293 cell line stably expressing the human
5-HT, receptor protein, is monitored by Scintillation Proximity Assay (SPA)

technology. Non-specific binding is defined using 5 pM mianserin.
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5-HTg receptor affinity assay

The radioligand binding assay uses [*H]-lysergic acid diethylamide (LSD). The
25  assay is carried out in 96-well sample plates by the addition of 11 pl of the test
compound at the appropriate dilution (the assay employs 11 serial concentrations of
samples run in duplicate), 11 pl of radioligand, and 178 pl of a washed mixture of
WGA-coated SPA beads and membranes in binding buffer prepared from HEK293-
cells containing cloned human 5-HTg receptor. The plates are shaken for about 5
30  minutes and then incubated at room temperature for 1 hour. The plates are then loaded
into counting cassettes and counted in a scintillation counter. The specifically bound

cpm obtained are fit to a one-site binding model using GraphPad Prism ver. 2.0.
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10% & (1P- 1Bokepd nrake tegfos & ()-210% & ()-&L0% & ()-& M 10% & () - 9- dEYNC
3,10% & ()- 10% & ()-@10% & ()-yS 10% & ()- 10% & ()- @0% & ()-aRJEYNC - S
10% & ()-L'110% & ()-9%!10% & ()- $10% & ()-"10% & ()-, !10% & ()-Ngij kdE: /
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dissolved in saline (0.9% NaCl) and diluted in the same vehicle to the appropriate
concentration.
5-HTg receptor antagonists 6-methyl-9-(phenylsulfonyl)-1,2,3,4,5,6-
hexahydroazepino[4,5-blindole, hydrochloride (“PNU-186053A”) and 1-
20  (phenylsulfonyl)-4-(1-piperazinyl)-1H-indole, hydrochloride (5-HTg receptor
antagonist (“BVT.5182C”) were dissolved and diluted in 25% cyclodextrin.

Fresh solutions were prepared on the day of treatment.

Animals

25 Male mice 8-9 weeks old (C57BL/6JBom-Lep® (ob/ob), Bomholtsgaard,
Denmark) with an average body weight of 45 g were used. The animals were housed
singly in cages at 23%1°C, 40-60% humidity and had free access to water and standard
laboratory chow. The 12/12 h light/dark cycle was set to lights off at 5 p.m. The
animals were conditioned for at least one week before start of study. During

30  experimental sessions, the animals obtained special chow (BioServ, Frenchtown, NJ,

USA dust-free precision pellets weighing 20 mg each).
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10% & ()-610% & ()-4"10% & ()-L3Y10% & ()-}_dEnbC 10: |

10% & () - % P0AeR1f) - 310% & ()-310% & ()- 10% & ()-F'10% & (perdeorsoldFmbC
10: $410% & () - SH-10% & ()-!10% & () -

10% & ()-sS10% & ()-"10% & ()-!]!!!.""#dEnbC 10:., 10% & ()-,#10% & () -

F+10% & ()-)10% & ()-(Y10% & ()- y&g10% & () - #* $S$$$$$$$xnbC 10: 109& () -
10t 10t 10t Expﬂ%&it{zl)secﬂdﬁ)% & ()- 610% & ()-410% & ()-$9%904& ' dENC 10:

L0, B A Tt 8 il S S

FerdEdC 1t &éésl Q%&bﬁést Wé@a@a@xﬁﬁm@é}ﬁ%’&r kst SydbAY&ofbourn Instr,
C109& () -1 - 100& () - ++;

10 1 .10%&' ) Aj:l/:ntmw?@ USA#lij ng@qmo( 3 feedargoa@gh with sensors for
Lo ()51 TOHEIERT B ek A (B pRomAd Tl etshegion byper intake and an
10: " 10% & ( inffdkeOB4s6ckariohithr ot Bboiding ovekflVadhctal motor activity. The monitors are
coupled to a computer, which controls and monitor events continuously. Food pellets
were weighed to the amount needed for one whole study and water bottles were filled
with fresh tap water and weighed. The animals were conditioned to their new
10 environment for three days to establish baseline values. The animals were weighed at 3
p.m. at the start and at the end of the study. The compounds were administered between
4.20 and 5.00 p.m. before dark onset. Three groups of animals received (i) 5-HTg
antagonist in 25% cyclodextrin; (ii) 5-HT,¢ agonist in saline; and (iii) the combination
5-HTy¢ agonist/5-HTg antagonist, respectively. When combined, 5-HT¢ antagonist or
15  saline was administered 30 min before administration of the 5-HT,¢ agonist or 25%
cyclodextrin. A fourth group received respectively vehicle administered in the same
way. The study ended on the fifth day. Weighing was performed with a computer-
assisted Mettler-Toledo PR5002/PR802 balance.

20  Evaluation of results

Each dose group consisted of 12-16 animals. Data were corrected for food
spillage based on the weighed spillage during 22 hours and assumed to be proportional
over time. Calculations were performed for the data before and after treatment. The
values were expressed as % of basal food intake (mean + SEM) for the difference

25  between food intake before treatment and 3 h (5 pm -8 pm), 6 h (Spm— 11 pm), 12h
(5pm~-5am), 21 h (5 pm -2 pm).

The results shown in Fig. 1 indicate that combined treatment with the 5-HTg
receptor antagonist “PNU-186053A” (50 mg/kg subcutaneously) and the 5-HTy ¢
receptor agonist “PNU-183933F” (50 mg/kg per orally) decreased food consumption

30  significantly more than the compounds given alone. Coirespondingly, the results shown
in Fig. 2 indicate that combined treatment with the 5-HT7 receptor agonist
“BVT.2938F” (5 mg/kg subcutaneously) and the 5-HTg receptor antagonist
“BVT.5182C” (3 mg/kg subcutaneously) decreased food consumption, at 12 and 21
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4. The pharmaceutical composition according to claim 1, 2 or 3, wherein the 5-HT» ¢
receptor agonist is an arylpiperazine compound, such as a piperazinylpyrazine

20 compound.

5. The pharmaceutical composition according to any one of claims 1 to 4, wherein the
5-HTg receptor antagonist is selected from azepinoindoles, such as arylsulfone-

substituted hexahydroazepinoindoles, and arylsulfonylindoles.

25
6. A process for preparing a pharmaceutical composition according to any one of
claims 1 to 5, wherein a 5-HT, receptor agonist and a 5-HT¢ receptor antagonist
in a combined therapeutic amount are intimately mixed with a pharmaceutically
acceptable carrier.
30

7. A product containing a 5-HT,¢ receptor agonist and a 5-HT¢ receptor antagonist as
a combined preparation for simultaneous, separate or sequential use in therapy of a

disease related to the 5-HT receptor and the 5-HT receptor.
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5-HTg receptor, comprising administering to a human or animal subject in need
thereof a 5-HT,¢ receptor agonist and a 5-HTg receptor antagonist in sufficient

amounts to provide a therapeutic effect.
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14. The method according to claim 13, wherein the disease is selected from eating
disorders, CNS disorders, urinary incontinence and glaucoma.
15. The method according to claim 14, wherein the disease is over-weight or obesity.
25

16. The method according to claim 13, 14 or 15, wherein the 5-HT, receptor agonist
and the 5-HTg receptor antagonist are administered as a combined pharmaceutical

composition.
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