1 7 JAN 2005 NEW COMVBI NATI ON OF SEROCONI N AGONI ST (511T2) AND ANTAGONI ST
(5HT6) AS PHARVACEUTI CAI FORMULATI ON TECHNI CAL FI ELD 5 The present invention
relates to the prophylaxis or treatnent of a 5 HT2c and a STyWQN
receptor-rel ated-di sease. In addition; the invention provides a
- pharmaceutical . .conposition containing a 5-HT2c receptor agonist and a
5-HT6, receptor antagonist for therapeutic use. 10 BACKGROUND ART Serotonin
(5-hydroxytryptamne or 5 -HT) is a key neurotransmtter of the peripheral
15 ‘and central nervous system (PNS and CNS) and has been inplicated in a

variely of sensoryynBbAIn@AOhBE MR STACHIE L AIR5UCh as Teoulat on of

eating, sleeping, HRoNISIRRHIPHKISIA , Erruh&y €nmotions and cognition.
At | east 14 distinct serotonin receptor su bt ypes are expressed in the

manmal i an PNS and CMS and have been formally classified; see dennon, et
al ., Neurosci. Biobehcrv. Rev. 1990, 14, 35-37; and 20 D. Toyer, et at.
Phar macolL TEQHNIQ4L FIRED157- 203, Ser ot oni nergi'c agoni sts and antagoni sts
have bsen suggested for the treatnment of a w de range of di sor ders,

i ncl uding anxi ety, depression, hypertensi on, ni grai ne, obesity, drug abuse
and  addi ctheqeschOiNPsHDh Y&laeh t‘d)théiﬁfo"ph% RN b;&@&h&l%ﬂd dta ﬁﬂggcszgm

neur odegener ati ve di sorders . el mer's diseas nsonl%m and
Hunt i ngt orreeepisiaelatgy disgans. Iﬂmiq]mqﬁeﬁ)apwenﬁ@lpmdldcedphammm@ The 5- HT2
subfam ly of tors is f three sub es, the 5-I 5- HT2B
and 5-2C r"CCESH ?ﬁ? 5‘;'0@’0 F‘fﬁ%’ra& rt”t@?i?{@ 5?5?‘8%%‘5%3"?“1%" Bny “br ai n
regi ons ange ﬁchg@n inplicated in the regul ation of food intake (Dourish,
C. T. Qbes. es. 1995, 3, Sippl. 4,449S-462S; Bickerdike, M7., et al.

D abetles, Cber Metab. 30 1999, 1, 207-214). It has been dem)nstrated t hat
t he non- speC|f|c 5-HT7C receptor agorust ;n-chlorophenyi pi perazi ne (m CPP),
whi ch has Cﬁ?ﬁf)@ﬁ@? for the 5-HT2C receptor, reduces food-'intake in
m ce that E?e%%?gss he normal 5-HT2C receptor while- the conpound |acks
activity in mce expressing the nutated-inactive formof the,

Serotonin (5-hydroxytryptamine or 5-HT) is a key neurotransmitter of the peripheral

1085

15 and central nervous system (PNS and CNS) and has been implicated in g variety of
sensory, motor and behavioral functions such as regulation of eating, sleeping, body
temperamrc blood préesure, emotions and cognition. At least 14 distinct serotonin
rcceptor subtypes are expressed in the mammalian PNS and CNS and have been
formally classified; see Glennon, et al., Neurosci. Biobehav. Rev. 1990, 14, 35-37; and

x D. Hoyer, et al., Pharmacol. Rev. 1994, 46, 157-203, Serotoninergic agonists and
antagonists have beeﬁ suggested for the treatment of a wide range of c.lisorders,.
including anxiety, depression, hypertension, migraine, obesity, drug abuse and |
addiction, compulsive disorders, schizophrenia, autism, neurodegenerative disorders
(e.g Alzheimer's disease, Parkinsonism, and Huntington's chorea), and chémotherapyé

25  induced vorniting. o

The 5-HT, subfalﬂily of receptors is composed of three subtypes, the S¥HT2 Ar S5~
HT;g and 5-HTc receptors. Serotonin 5-HT ¢ receptors are éxpressed i many brain
regions and have been implicated in the regulation of food intake (Dowrish, C.T. Obes.
Res. 1995, 3, Suppl. 4, 4495-4625; Bickerdike, M.J., et al. Diabetes, Obes. Metab,

30 1999, 1,207-214). It has been demonstrated that the non-specific 5-HT( receptor
agdnist ;n»clﬂorbphériyl_pipcrazine (—m—'CPP), which has some preference for the 5-HT9c
receptor, reduces food intake in mige that express the normal 5-HT receptor while
the compound lacks activity in mice expressing tﬁc mutated inactive form of the

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



5-BT2C receptor (Tecott, L.H , et al. Nature 1995, 374,542-546). | 1 7 JAN 2C
Moreover, it has been reported that in-CPP and the azepinoi ndol e U 22394A,
the latter recently identified to be a 5-HT2C receptor agoniist jippgsbl i shed
observation), "educe body weight in humans follow ng two and nine weeks of
treatnment, respectively (Walsh, A E. S., Psychopharnmacol ogy 1994, 116,
120-122; Sargent, P.A , et al. Psychopharnacol ogy 1997, 133, 309-312 and
Gallant, DM, et al. Cu-r. Then: Res. 1967, 9, 579-581), . Recently, a
series of pyrroal

e TR A A S ont it he Vg
_ receptor agoni st q%%céﬁeg"égkg%:bgg?%e@%tﬁ%}‘é?—bﬁéﬁ%_ . I,",?‘?lg‘:i‘géggpég‘%ie '@Eag I\I_l/lT2C

et al..  Bi Rekerodfer idGhTR: ek b S HORGe Ao AR pulhireS QgRANAGR, ar e sai d
y

to offer a novel "10 approach to. the treatnent o besity and epiTepsy. The

5- HT2C r ecepisee rndytyaighitia Sumensiobewing dug subning weekstod tisavesnt; esdpetivelyS

di sorders, r£ssi on and anxi k. F., et at. Expert Qpin.

| nvest. Dr US‘?%?HS"S&?%V @g@f?’fgﬁ‘iﬁ“@;&%?%ﬂ&%&ﬁ-%Pléggt,a.l—z, 109- 120) .

The S- HE2C PogARiarmacsibbyImeThass, by s finmd thEano IS S ACkS. Byl Ol ved in -
. C. ugs

urinary disorders such as urinary 15. incontinence (L.eysen,

1999, 2, 10886728)57941%dd the 5-TITS receptor (identified in-1993 - Mnsna et
at., Ml . Phannn I 1993 3 20-32 7. and:.Ruat et al,. Biochem

Si ophys. -Res. c&%@?ﬁ’#’“i%&s 0?3%'?&3@5}32" g’ﬂ&“ﬁﬁ%%@%’ﬁﬂﬁsi‘ Mbgd 190 he

regul ati on SfThEestchior afhianBaviSiel @hoiey SRF e -y SrecEMb Set apent | ey,
J. C, et al Hﬂzgrg Phar macol . 1999, l%r26, 66P .%édeeslcs:{rfi‘ es fo’odaF’n.take
reduct i on i®ioeng MegyCheme Ledn?BR0 ¥ P RIPIR1 b The comporpds aresgidip offer save] sever al
ant i degress R & o4 | di splay high affinity for.the 5-
B T6 r@@ept%ﬁ"%‘:\/ﬁf&%ﬁgﬁéve g‘tﬁggegse%'gﬁé&@%hépﬁgbl venment of the-5-HT5 receptor in

schi zophreni a (Bad S cadeceptor fbgpaBaiiso tear Pagetded to bkAfdolvelGR CN03- 1410;
Sl eight et. at.. '-.Vert@%)Bi n. Ther. Patents 1998, 8, 1217-1224; Bourson et al.
Br. J. Phardisordegnguchigsylepressign and gretpblenck, B, ehal. xpsrt Opnwlnveshdings1098, 54,

ne 5o ro28 43T 3008 Fepsch, MDA 493, 102000 PR B oY Pt e
(Yoshi oka efubpe his faethSchieen 30@fsted 1R, inlol 76l ib ATy ROrGMMIRYS GFoaFyiE
| WVENTLEN  tncontinence (Leysen, D.C.M. IDrugs 1999, 2, 109-120) o -
' ~ Also the 5-HT recéptor (identificd in 1993 - Monsma et al., Mol. Pharmdcol. N
1993, 43, 320-327 and Ruat, M. et al. Biochern. Biophys. Res. Commun. 1993, 193, 269-
276) has been iﬁ;p]icated in the regulation of food intake and CNS disorders. |
“Thus, for example, Bentley, J. C., ctal, Br. J. Pharmacol. 1999, 126, 66P
| 20  describes fobd intake rcducﬁon in rats by the administratioﬁ of a 5-HTg antagonist.
Alsé, several antidepressants and étyp_icai antipéychotics display high afﬁmty for fhé 5- '
HT receptor which have suggested the involvement of the 5-HT, s téte;itét in _
schizophrenia (Roth et al. J. Pharmacol. Exp. Ther. 1994, 268, 1403-1410; Sleight et al.
 Expert Opin. Ther. Patents 1998, 8, 1217-1224; Bousson et al. Br, J. Pharm, 1998, 125,
" 25  1562-1566; Boess et .al. Mol Phormacol. 1998, 54, 577-583; Sleight. etal Br. .J _ o
- Pharmacol. 1998, 124, 556-562). In addition, the 5-HTg receptor has been liked to

geﬁeralized stress and anxiety states (Yoshioka et al. Life Sci. 1998, 1 7/1 8, 1473-1477).

30 SUMMARY OF THE INVENTION | - .

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

combined administration of a 5~HT2C receptor agonist and a 5-HTg réceptbr ﬁntagonist



According to the present invention it has now unexpectedly been found that
the, conbined admnistration of a 5" H T2C receptor agoni st and a 5-HT6
receptor antagonist 2 1'JAN 20 reduces food intake by nore thagﬁég: -

adm ni stration of either agonist or antagoni st alone. Such dd 2%

adm nistration of a. 5-B-TIC receptor agonist and a .5 - 6 receptor

ant agoni st may offer therapeutic advantages as conpared to treatnment with
ei ther agonist or antagonist alone. 5 One aspect of the present invention
t herefore provides a pharnaceuti cal .conposition conprising an effective

amount of a co 2C rec ni st .and a 5-HT6 receptor
ant ;gonl st T*HRY @8?)@“6%&}15’)7”056 ﬁﬁ%ﬁé@ PT‘ gt %ﬁg'tcé Iﬁﬁ‘g‘bﬁt 8r atagopisky - An o!to her
aspect of Lidge. iSHE BbBReR L@Minde iR dT\%tstm' Qlfer f&vag‘% NBdY's. {i’fg?et‘:%éig} 2 to

di sease, in particular obesity, rel ated {8 recepto 5- HT6
receptor, agegumst siaypiid therdpsatisradvantagos as drmqmrsdctn trastiveal wihiifteet in need
thereof a 5-HJ2C rece ~agoni st and a 5-HT6 receptor ant agoni st

(si mul tane%ﬁ?ﬂsflof)?m&?d‘g%ﬁ{op%ﬂ ly) in sufficient anounts to provide a

t herapequtic eff dfithARedeRBihv Elln% i des the use
of a 5-%HT2C recgg%gsfg% 1:aﬂzzjonl s?ﬁgn%%gﬁﬁ{em%m? ré%%\é or antmggcﬁl st for the .
manuf act ur eorgfositomsdinpaispg en £fective emor af mmbmaum afiaseHY g reel:pibed to the

5- HT2C rec HI6 rece her . aspect the ventlon
provi des | a“% ﬁé‘é‘g ?ﬁleﬁprf‘éﬁyaﬂtégo s?) }V3£ha@gaﬁﬁ E‘f‘{l rel n a
5- HT2C r ecgph&r agoni st and a 5-HT6 recept or antagonist in a conbl ned

therapeutic amount are intimtely mxed with a 20 pharmaceutically B
acccept abl e carfnather amctahbeWFntH@ﬂ?é@:‘tld%fﬂmﬁbod ehprenenting prtowlings a Kit

conb, il S¥ef I P NEF ARk, ARaTlhe SUE2 Locbln  RERLAR AlRRRD °) °° @

t her apy ofcomn sﬁ%aﬁmmzm&nﬁ@rota lumianror el Subject lretcad ditrdod aSHET R~ HT2C recept or
and the 5-HT6 receptor ERI EF DESCRI PTI ON THE, - DRAW NGS _FI gure | shows
the eff ectm%?tqr@éﬂmﬁftﬁné‘l@eé -Hi's $SERIPF FRLaREMISHSE aﬁ@ﬂ*@h&ﬂsusmﬂ“ ly) n

. sufficient amounts to provide a therapeutic effect.

~ Still another aspect of the invention pmwdes the use of a 5 -HT,¢ receptor
15  agonist and a 5-HTg receptor antagonist for the manufacture of a medicament for the
treatment of a disease related to the S-HT,¢ receptor and the 5-HTg receptor.
Amnother aspect of the invention pmvidﬁs a process for prcpaﬂﬁg a
pharmacentical composition, wherein a 5-HT,¢ receptor agonist and a S-HTﬁ réceptor
antagoniét in a combined therapeutic amount are intimately mixed with a |
20  phbarmacentically acceptable carrier.

- Yetanother aspect of the invention provides » Kit containing a 5- HT;,_C B
rcceptor agonist and a S-HT,; receptor antagonist as a combmed preparatmn for
simultaneous, scparate or sequenﬂal use in therapy of a d.tscasc in partmular obesity,
related to the 5-HT ¢ receptor and the 5-HT¢ receptor.

BRIEF DESCRIPTION OF THE DRAWINGS

Figurc 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-
HT¢ receptor antagonist (PNU-186053A; 50 mg/kg sc), as well as the effect of each |

agonist and.antagonist alone.



30 adm nistration with a 5--HT2C receptor agoni st (PNU 183933F; 50 tng/kg
pa) and a 5- HT6 receptor antagonist (PNU 186053A; 50 ng/kg sc), as well as
the effect of each agonist and antagonist alone. 3 1 7 JAN 77 6@f #fkgure 2
shows the effect on food intake in ob/ob mce foll ow ng conbined

adm nistration of a 5-HT2e receptor agonist (BVT, 2938F; 5 ng/kg s=e) and a
5- "6 receptor antagonist (BVT.5182C, 3 ng/kg sc), as well as the effect of
each agoni st and antagoni st alone. 5 DETAI LED DESCRI PTI ON OF THE MENTI ON As
menti oned apove he present invention i s based on the unexpected fndiug
that 10 co%tﬂ“ﬁ'égl S%‘Eﬁ‘ﬁ ﬁ‘ngF%‘{PPS?PddFt ¢ sLqhfetomicsdeinviing sgwhingd and a 5- HT6

receptor a Hnﬁﬁf?. ; i , ht het . agoni or

ant agoni st Qa ongeh.La%tS)ﬁ(?Eggg?r{&%n%%%%eﬁ%%g?%ﬁggﬁﬁmgn%}%gﬂr%ﬁét or agoni st
and a 5- HTGcepioepitagorast (BYD15i82C famghl s¢), aowElbis theeffeatlof Baonelhbhist ardor

i nstance in the treatnment of obesity, as conpared to treatnent with either -
" agoni st or AHARAREHYE- al one. 15 Firstly, the conbined

adm nisgration-requires | ower doses of each conpound to vyield simlar or

i nproved reduction of food intake than nono-therapy. Secondly, the |lower =
doses required by the conbi ned adm nistration nmay reduce the risk of
adver se evPRTAILED DESCRIMTION OPAHEIOSENTEINI red by the conbined . .
adm nistration may reduce 20 the risk of tolerance devel opnment and abuse
~liability. Fourthly, therapy based on two targets may increase the

- i ndi vi dual At iRhAGEd dbeve, eid prés2ayinvettioh ivastOoi tenRBYpLRATHAIRE thae tar get .

The risk of non-responsive efficacy (non-responders) nmay be reduced as

vel | . Whe ¢raphingdadminisiration of agk-Hihe receiton saomishend -3 Feaetpror ghtagenist
.invention.]j . f . Hl ﬁ‘}ti o - hehavi or, and
for treat |'ﬁ§u%§gé&ﬁv\%fa§ ter: g%\i:}{lg'g%hsﬁrtg gontlgg)ﬁgaq y alagg)'egéeucﬁ?g#]t@g]eﬁgor t he

treat mrent’ gmitiMGatosef AHT, 8 wwapias agotisparab s 54T raeapiar, antagohistzaphaleni f or rn

headache. eI HTT BN, LI (3 HREORH QT SVesfs S GREPRES) GOREY o, pos: -
‘with either agonist or antagonist alone.
15 Firstly, the combined administration tequires lower doses of each compound to
yield similar or improved reduction of food intake than mono-therapy.
Secondly, the lower doses required by the combined administration may reduce
the risk of adverse events. _
Thirdly, the lower doses required by the combined administration may reduce
| 20  the risk of tolerance development and abuse liability. |
Fonrthly, therapy based on two targets may increase &e individual therapeutic
 efficacy relative to therapy based on one target. The risk of non—reéppnsivc efficacy -
(aon-responders) may be reduced as well. | |
‘The beneficial effects of the combined admiuistration of this invention is usefu} '
25 ot only for the modulation of cating behavior, and for treating over-weight and obeéity,
but may also be useful for the treatrnent of CNS disorders such as, depression, mania; |
schizophreniform disorders, anxiety, memory disorders (such as Alzheirner's disease)
migraine beadache, drug addiction, convulsive disorders, personality disorders, post-
- traumatic stress syndrome, 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-HTyc receptor agonist” as used herein refers to a compound that

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



traumati c stress syndrone, and sleep disorders as well as for treatnent of
urinary 30 incontinence (or nore generally overactive bl adder), sexual
dysfunctions, gastrointestinal disorders and gl aucoma. The té&r my BRHT2c -
receptor agonist” as used herein.refers to a conpound that causes '
activation of the serotonin 5-ET2C receptor. The 5-HT2C receptor agonist 4 7
AN )i 1fl | preferably has an affinity constant, Ki, of less than 50 nM
preferably less than 20 nM and an in vitro intrinsic-activity; neasured as
intracellul ar, Ca2+ | evels, greater_ than 20~%o, preferably greater than 50%

relative tBreferehly bes piinity eons@pimKs sl thasc¥piMipraferhiolebssthin 2@nMsed her ei n

refers to g thgﬁ it e, senot onin 5- 14T6
recept or Qndpf ate ir?sels ponsceaslc%iv &E‘l@h‘ggﬁ}%‘g‘gﬁg&?%;{haﬁ 315 ot %’{tf‘rﬁg@f erably has
an af fi ni t yoopefasily giater hbn Eﬂ%ﬂctldlﬁ@t@@}m (]p,,mj er abl y | ess than 20 nl\/l and

.an invitrointrinsic activity, nmeasured as intracellular cAW levels, |ess
‘than 50% pr ef eXadloym| &3t g heanior @uiagorisE ak veedtherain f#ewwmm;vdundmatro assays

t hat y be ff d_the i :
cti vi oy,  FulEillocle SPRE LALBMAS WIZ rBlsplof mekisiirerdli B T8 S ecopt or
ant agoni st fecépt6r arta}@nst préferddey Kelstanafini®y Conslafo K§i of Sdks than SD@MEXper i: ment al-
Part below, as are assays for determning affinity-to 5-HT, ‘and 5- HT2B

recept or s. prefenein fes thap RA nkl, prden F@E@@ﬁlﬁﬂﬂ%@mﬂwgnaﬂﬁmmwdhém or

: I b I“ |
 adverse <icEFiel 1SS BRI ST bRty B Bl "yl ST LR, T O
context are, homaNms asshf tﬁﬁmdﬁ&r@éﬁf&@e&%ﬁﬁﬂ&%}l}ehﬁm ty ZRfHefiginkfger €of being

readily apparent to the skilled person. The 2C reCeptor agonist . .
- pref eri@bl yachaity aespst@ely. of 5%%6@@&%@%@@%&@@@ aptagorasts ares,

preferably at l.east prehe bl t relativ tot'he 5-

- HTA, 5- I—FI' %%#fgnd?ag%‘élﬁ ?2‘8#‘?%‘?’ a?‘%%{ r“%a’ satyﬁgo Taf f i ni ty .
ratios 5 %téﬂpﬁﬁéajﬁﬁ&gto 5—1{‘1‘5&%55&}[’2& edeelptbrsHT6/ 5- HT2C) . - The 5 HI6 receptor
ant agoni st preferab sel ectivity, for tlgf 5-HT6 receptor .of at |east

5, preferably a@eﬂe 'Fatlﬁ'ﬁ?l@"fpﬁfgé‘ﬂﬁﬁaa&ﬁ? 6 TeGERION DMRRORISISZhPYE to  t he
5- HT_A, 5145%%3&{11&@@@& HoB GRS Sny LBSBRG HRNE SARARUOfARHhie af finity

rati os
15 Vselective” and “substantial” in this context are, however, to be interpreted broadly, the

meanings thereof being readily apparent to the skilled person.
The 5-HT ¢ receptor agonist prefcrably hasa selectivity for the 3-HT;c reéepmr
of at least 5, prcfcrably at least 10 and more preferably at least 20, relative to the 5
HT7a, S—HTZB and 5-HTg receptors, respecnvely (tneasured as the afﬁmty ratios 5
20 HTpa/5-HT)c, 5-HT;p/5-HT5¢ and 5-HT¢/5-HT)0).
' The 5-HT receptor antagonist preferably has a selectivity for the 5-HTg
'rccéptor of ’at'} least 5, preferably at least 10 and more pfcfaraﬁly at Jeast 25, relative to
the 5-HT5,, S-ﬁTZB and S—HI‘Zé méeptors, respectively (measured as the affinity ratios
5-HT, 5/5-HTg, 5-HT;p/5-HTg and 5-HTc/5-HT). |
25 Relevant tests to determine whether a cdmpound is a selective 5-HT(- receptor
‘agonist or a selective 5—HT6 receptor antagonist are hown in the art, and are, as |
‘mentioned above, also outlined in the Experimental Part bclow ' |
, Compounds known to be S-HTZC receptor agomsts are, for cxample azetxdme
and pyrrolidine derivatives of the type deseribed in EP-A-0863 136; tmicyclic 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;
| piperazinylpyrazine§ of the type described in US 4,081,542; indoline ﬂcrivatives of the
type described in WO 00/12475; pyrroloindoles, pyridoindoles and azepinoindoles of

R



5- HT2A/ 5- HT6, 5 HTzB/5-HT6 and 5- HT2C/ 5-HT6). 25 Rel evant tests to determ ne
whet her a conpound is a selective 5-HT2C receptor agonist or a selective
5-HT6 receptor antagonist are known in the art, and are, as nment i qned
above, also outlined in the Experimental Part bel ow. 30 Corrpodnhéﬂmﬁ’m to
be 5-HT2C receptor agonists are, for exanple, azetidine and pyrrolidine
derivatives of the type described in EP-A--0863136; tricyclic pyrrole
derivatives of the type described in EP-A-0657426; 1-am noethylindol es of
the type described in EP-A-0655440; pyrazinoindoles of the type described
in EP- A- 0572@68pe dpicpibedini Wﬁwqmﬁﬂ; mé&otefdehlum\te;' peihe qq;erdebﬁﬂ)eﬂ b WO

4,081, 542; indaline derivatives t he de scribed in WD 00/ 12475;

pyr r ol o ndoI09é124§3=rE’Yd’€ﬂl‘?%‘Hl°é‘§°sa?{ %%’BEF“W&W‘ P&Q@P"mi@? Ziatda200a tl le type

007 12485, prtly B BN RlolE 24 RS YRS oPthe ol dBfelSER0 > 0 YO
e O oy P eyt ok "?’E“?ﬁ”mﬁg“’m%‘%m%’d‘%?iéﬂzi a

ndazol & ofiegypngecyet note QUUTD: P doRariius o tedyBrdssiin N dos of

h d

e 45420 e B/ BE 3w X0 8RM e ROE IR0 S Go0ADRLY SRRA G N

y- car bol i neg0dfovetidet 3006, mcy@eﬁsemmhxﬂebﬂtﬁew d¥\loriBed fvWee and WO

00/ 77010; benzofurﬁﬁg‘l(ﬁv7 azi nes_of the t(%g@z described in WD 01/09111 and WO

01/ 09123; bLEWZIPRH T0H% ard, HO QU A0T PRIXpiDemaZinay efghe tpe
benzot hi Ophﬁ&%ﬁ‘g E@’g@ﬁg@ﬁ@éﬁmmﬁ%&%ﬁﬁ&s o??ﬁe'tﬂgé‘}ﬂs@h&ghﬁzw ges of

the type descri pyrr ol oqui I nes o Scribed in
Bi oorg.10 Wﬂwﬂmmbndoﬂtlbpheﬂaso:ﬁf thd fype B4R B&Mn oammmlpmﬂmgummmmf the

oA o00es | HerrenaSnedtin B Riel BoRb Rl ot Bt paemd i plobe
pyrazi no( aZﬁ&e'dnéﬁéxﬁSLa{ zb@@ Toypp- SLESS Gfnidvantylinia¥6ed &f ﬁ@gg;gaés%nb&d oW} i C

pyrrol es or pyrazol es of type déscribed in WO 98/ Currently
pref erabl e 98/B343; umuéqgmﬂmgmd@tnsbeﬁlrm%@ 04H860% ynq@llp@rcefzhm@Pand '

T g LA G et T S STt
0004245157, fi/leTs, icyclic pyrroles or pyrazoles of the type described in WO 98/56768.
Currently preferablé 5-HT; receptor agonists are of the arylpiperazine and

piperazinylpyrazine compound classes, in pa:ﬁtular compounds disclosed in WO
00s7 6984_ and fn Swedish patent ap;plications Nos, 0004244-0 and 000424'5-7, filed on
20 November 2000, '

20 Compounds known to be 5-HTg receptor antagonists are, for example,
pipcrazinylbeﬁzcnesulfonanﬁdes of the ty’pé described in WO 99/37623;
sulfonylbenzene derivatives of the type described in EP-A-0930302; sulfonamide
derivatives of the type described in WO 99/02502: sulfonamide derivatives of the type
‘described in WO 99/42465; sulfonamide derivatives of the type describéd inWO '

25 | 98/27081; carboxaxni_r:le derivatives of the type described in WO 98I2'7058; sulfonamids
derivatives of the type described in EP-A—DSISBGI; pyrrolidonomcthylindolc
derivatives of the type described in WO 99/475 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 hexahydroazspinomdoi;s 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
intemational patent application PCT/US00/30177, filed on June 20, 2000; and

6



20 Novenber 2000. 20 Conpounds known to be 5-HT6 receptor antagonists are,
for exanpl e, piperazinyl benzeriesul fonam des of the type deSC{L,quh WO
99137623; sul fonyl benzene derivatives of the type described ih w

EP- A- 0930302; sul fonam de derivatives of the type described in WD 99/ 02502,
sul f onam de derivatives of the type described in WO 99/42465; sul fonam de
derivatives of the type described in WO 25 98/27081; carboxam de derivatives
of the type described in WO 98/ 27058; sulfonanide derivatives of the type

dESCI‘IbedII’IlEPA 86' prr Ii do (ﬁyllndole derivatives of the type
descri bed iAH1H9Y ' “réish eteph apBlieasiondNo. der i vat i ves of

the type d%gggllgejl ﬂlgamgggggg%wpyrazol opyrimdine and pyrazolotriazine
derivatives of the type described in EP-A-0941994; aryl sul fone 30

substitut ed hex&hyenibppefEratds ﬁmﬁesceptorhmgdmmndadaﬂmbﬁébmdlnm 01105793;
+ oxazi nocar bazol es f t he g%/cﬁe descri bed in W 01/09142;

- ami noal" kox?ﬁ@?ﬁ‘é{'@oq ®S yeh %CW% grsubstitvtegghenabysimmagpinoindoles
di phenyd su ent
- appl oAt 1ot BB ROYPT Tmishet S DUSiRheR g "
UuJ aryls ulﬁchrd;lthmatglseﬂ‘othnﬂcbie cd:mpmml@iﬂss isheithsitie ¢digpotnd dlasé‘dcpﬁi&atin '
applicatio 00381 fil t ober 20, 2000. Currently preferable
5- HT6 receglegw“zgﬁfg'é’ékﬁq &PZ' 1@6@88 epi noi ndol e conpound cl ass, such
as the class of : o conpounds
di sclosed in T%%L%gg%g &%?’%‘f@%g%ﬁﬁ%@%é@% %gétgg@g st s include
~the aryl sub&mﬂnﬂm@mhonwbaumdpmtmsts thesphahmazsutichlly mamhhda.m (asid odescri bed
in the di's ate cation 003810- 5- HT2C receptor .
‘agoni s’t"sS\é\ﬁ%P H@‘B F—#’G)%& ?W“ﬁm@bﬁﬁgf@‘q‘?ﬁﬁ/?%s of {BR¥dMEds as such or

wher e appr%féaﬁs@mh'@emﬁﬂﬁ{%ﬁ&hbﬁ%bﬁcéﬁ%@t able salts (acid or 10 base
addition sa ts) t hereof or -stereochem cally ‘isoneric forns thereof

(i ncl udi ng opt i The phaspasnticallyreteptablenidiiionseis as monm@e@)meﬁﬁhw S
phar maceut | ¢all ¥ (RCGeRbac A% E hOR ! ddda B VRN ARG ATBYE Pign TN 1O

~ the compounds are able to form. Compounds which have basic properties can be

15  converted to their pharmaceutically acceptable acid addition salts by treating the base
form with an appropriate acid. Exerﬁplary acids include inorganic acids, such as
hydrogen chloride, hydrogen bromide, hydrogen iodide, sulphuric acid, phosphox:ic
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,I methanesﬁlfonjc acid, triﬂuoreacetic 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. Exemnplary base addition salt
fonhs are the sodinm, potassium, caleium salts, and salts with pharmaceutically
accepteble amines such as, for example,-ammonia., alkylamines, benzathir_le, and amino

25  acids, such as, e.g. arginine and lysine. The term addition salt as used herein also
compﬁsasﬁ solvates which the compounds and salts thereof are able to form, such as, for
exarnple, hydrates, alcoholates and the like. ‘ _

The 5-HT,¢ receptor agonists and the 5-HTg feceptor 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'_préparation of
suitable prodwug derivatives are described, for example, in “Design of Prodmgé” ed. H.
Bundgaard, Elsevier, 1985. |



.conprise the therapeutically active non-toxic acid and base addition salt
forms which the conpounds are able to form Conpounds whi ch have basic
properties can be 15 converted to their pharnmaceutically acceptable acid
addition salts by treating the base formwth an appropriate acid.

Exenpl ary acids include inorganic acids, such as . hydrogenh 7chiofiide,
hydr ogen brom de,- hydrogen i odi de, sul phuric acid, phosphoric acid; and
organi ¢ acids such as acetic acid, propanoie acid, hydroxyacetic acid,

| actic. acid, pyruvic acid, glycolic acid, maleic acid, malonic acid,

oxal ic acid, ben fqQni.e. . ' f oni ci.d, nethanesul fonic
acid, trifluor oaﬁ%??%&@&g%eﬁ&u%ﬁ%gaanc%@% 9—?@3@%(%&3&906 a%%‘%a?‘s‘ﬁﬁ‘ﬁy €aci d,
tartaric acfotmubtedring vaeibml plrahb@yulitat fams Gor ApmaiThReRalpusdds:C el th the PaNDI C
acid, benzoic acid, ascorbic acid and the_ |ike. Exenplary base addition salt
forms are tHeeharuaReLfien 4sage fTms sYchias i the Famme tahish os i sepagate h '

phar maceut i cal : ' a for exanple, a ni a,

Byl am nesbtigneenff PBAE8 cGni IR HRRECHE Jowk i, AT SRR gt

| ysi ne. sThegt Qfmdﬁfiﬁbéﬂt@fhg@ﬁist wisddgadoie bkl the SIS, reepBF AftQonBohy@t s whi ch
the conpounds and salts thereof are able to form such as, for exanple, "
hydrat es, afasagedonndn therpame packag dor epgmpk-ipftpcame dligtedr "agoni sts . and t he

5-HT6 receptor | S ; 30 for.ns .t hat. may. rel ease
the active ingr ?ﬁegﬁw?ﬁ}%ﬁé@?@ﬁ% grtﬁense%g%ﬁ%g&r%tgﬁ?%gﬂd? F‘&rfoﬂgfn vVo.
Convent i onafrecagerastsnaiescah be btdughsiatoanitiingdade fureRaduahia Boposititns &l €
prodrug. derivatives, are described, for exanple, .in_ "Design of Prodrugs" ed.

H  Bundgadmd vse fepipestion, fopnasalspray papinistratiqn of thedikeprpacerdance atithagoni st s

and the,5-1] - 0nj ol . -0t i ,
phar maglg uti %g%’*ﬁh%‘h%‘ ag% %&%Pgltﬁ%s;ts :LY‘\'/EH«;P pur p%gféésg,ll E@@?ﬁ%{rﬁqsﬁc}f]ﬁaehg gcg me

- phar naceut i theinvertimgenipoisenn sifiedtiva amounttofi e SS&TR- teadpitert agonist and sBHIEat e
pharmaceuti cal dosage forns. |In the latter case, however, it y he :

advant ageoUscepir ARREEDIFHB asoptben Wk epPBRblnRiirarctirallirsseri®ls eimrand t he
>- HT6 rece%gg%ﬁ@g:to@aﬁﬂéﬁ, ab!BelocIIGR A8 n ' ThHe LtReR B RAKAAG: fOr exanple:

In the sane I'ster. The 5-HT2C receptor agonists and the 5-HI6 receptor
ant agoni st gpatenialtdrgarfio prinefganic; sutabladeroraly enseril, recéalrpasentineobght i nt o

Tor nasdl SpPihenil sl R ROTRAR L 08 iRk o i Bl ™ ot "
o lactose, microcrystalline cellulose, starch, sodium starch glycolate, calcium hydrogen ‘
phosphate, magnesium stearate, taleum, colloidal silicon dioxide, and the like. Such
compositions may also contain other pharmacologically active agents, and conventional
Vadditives, such as stabilizers, werting agents, emulsifiers, flavoring agents, buffers, aﬁd
20 thelike. | |
The cémpositions according to the invention can e.g. be made up in solid or
lliéuid fofni for oral administration; such as tablets, pills, capsules, powders; syrups,
elixirs, dispersable granule:s, cachets, su_ppositories and the like, in the form of éteﬁle
solutions, suspensions or erulsions for parenteral administration, sprays, e.g. # nasal
25  spray, transdermal preparations, e.g. patches, and the like. |
The dose level of each of the specific 5-HT,¢ receptor agonist and S«HTE-
receptor antagonist, and the frequcﬁcy of dosage of the specific combination will vary
depending on a variety of factors including the potency of each specific coinpound
employed, the mctabolic stability and length of action of that compouﬁd, the paﬁcnt‘s
30 age body weight, general bealth, sex, diet, mode and time of administration, rate of
excretion, drﬁg 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 Wcight,



10 accepted pharmaceutical procedures. Such pharnmaceutical conpositions
according to, the invention conprise an effective anmount of a 5-HT2C
receptor agonist and a 5-1T5 receptor antagonist in association with
conpati bl e pharmaceutically acceptable carrier materials, or diluents, as
are well known in the an. The carriers nmay be any inert nmgj Ersliﬂﬁl._,.ﬂ organic
or inorganic, suitable for oral, enteral, rectal, percutaneous, K.

subcut aneous or parenteral admnistration, such as: water, gelatin, gum
arabicum |actose, mcrocrystalline cellulose, starch, sodiumstarch

gl ycol ate, aapeidignfionclageo.! tphospbae, perkgneitodnvai g olieah of e CUT, -

col | oi dal silicon diqxide, ng the like. Such conpositions may al so contain
ot her phar nde&PEAEENstEng ek '%9 "%gfeﬁ{ apior RS BIREN AP SiBgin Pt weBly such as
stabilizers, i | Hinek f QrJ , fers, and 20
the 1ike. TH%B%%%;S‘%idtg?agﬁgs&afé@g?ﬂé?ﬂﬁg'ot?ﬁ‘ﬁé@rﬁé |3§g§‘%§§é§“§% be made up in
solid or | icatbihel dosagt tw giveradraliydinitiaigs paratérahor eetaladaginiseitiontsay ahiolYes

capsul es, powders, syrups, ?I i x]i?és, ,drihqspersabl e granul es, cachets,

supposi t br | €8osAcR FEPIRRIAY tablet combipien fogrulation prEbe ihihe forprd eitiardAdnsi ons

or emul sion r T NU a) . 25 spray,

t ransder nal %‘Bégﬁyﬁﬁgﬁﬁgf%.ﬁgm&[ﬁtgﬂggh Egnﬁgéﬁ%ﬁc%ﬁ%%ggzﬂ:zﬁvel of each
of 't he specirddeptobagdhdf; and oeptablet agrasining 16 mg, 20 MESr S0ane pf 25 HHregpor st , and’
the frequency of .dos of the ific .confinatjon wll va pendi ng on
2 var| ety ofiesRaiy S Bhacempigd HRE penings 10 2 kg me 8t {atiSEna

enpl oyed, t g&s} Edtﬁn@!@ﬂ?!mfﬁg%ﬂgoh%%hh-m AgbpePafhgdab@t conpound, the
patient's 30 age, body wei ght, general health, %ex, di et, nmode and tine of
adm ni stoati on, The invefitionexidlmew benillusivated fadiags by she Iotlowingnondimitingy of t he
condition tq be tregted The daily dosage may, for exanple, range from
about 0.001%%“2%&%?3%0 ng per kilo of body weight, preferably from
about 0.01 ng to about 100 ng per kilo of body weight, 8 1 7 JAN U
especially fromabout 0.1 to aI§OUt 50 ng.per kilo of body weight of each of -
t he 5- HT2C.: nd of the '55-HT6 receptor antagonist,

.adm nistered singly or nultiply in doses, .e.g. dosages of fromabout 0.01
ng to about | g each. Usually, such a conbined dosage is given orally but
e.g. pagent & Breparatior bbilestadnipountds at i on nay al so be 5 chosen. An exenplary
tabl et conbi nation fornulation may be in the formof either (A)

The free base of the 5-HT, receptor agonist (2R)-methyl-1-{3-[2-(3-pyridinyloxy} .
ethoxy]-2-pyrazinyl)piperazine, fumarate (‘PNU-183933F") was prepared as described
in WO 00/76984. The free base was converted to its funarate salt, m.p. 126-129°C. MS

20 m/z 315 (M)+ Anal. (C1gH21N5O5 - C4H404) C,H,N.

The 5-HT¢ receptor antagonist 5-methyl-9-(phenylsulfonyl)-1,2,3 4, 5,6- |
hexahydroazepino[4,5-bfindole, }qzdror;’leoride (“PNU-186053A™) was prepared as
described in WO 01/05793. |
25 -
" The S-HT,c receptor agonist (2R)-I-(3-{2-[(2-ethoxy-3-pyridinyloxy]ethoxy}-2-
pyrazinyl)-2-methylpiperazine, fumarate (‘BVT.2938F”) was prépa:ed as described in
WO 00/76984. '

30 The 5-HTs receptor antagonist -,(phenylsulfom)l) -4-(1-piperazinyl)-1 H-indole,
hydrochioride (“BVT.5182C”) was prepared as described in Swedish patent application
No. 0003810-9, filed on October 20, 2000. Bricfly, BVT.5182C was prepared according



two separate tablets, i.e. one tablet containing 10 ng, 20 or 50 ng of a
S-HT?C receptor agonist, and one tablet containing 10 ny, ﬁ JAg o, 50 ng of
a 5-HT6 receptor antagonist; or (B) a conbined tablet containing 10 ng, 20
ng or 50 ng of a 5-HT2C receptor agonist and 10 ng, 20 ng or 50 ng of .a
S-HT6 receptor antagonist. 10 The invention will now be illustrated further
by the follow ng non-limting Experinental Section. EXPERI MENTAL SECTI ON 15
A. Preparation of test conmpounds The fret: base of the 5-HT2C receptor

agoni st (2R) - net hyl - | &&3 pyridirr I oxy) .. ethoxy]-2
pyrazinyl) pé@ra%zqiﬁvéocefﬂwﬁ%'p eéh‘@}émgmﬂa JovFtrting §ropr spanadiay descri bed
WO 00176 ts f Le |
130" Dosc RUPREPAE PSR S 0 e &
receptor a mmuﬁbnﬁ)mﬁﬁﬁiyémﬁnﬂpmﬁwdm |h§lﬂt6&lil)>nda y?elésél%ﬁ HPEC puri

hexal rydr oa: no I i ndol e, ﬁ%@r ochloride (" 186053A") was pr epar ed-
as descrl b?ﬁi 3 Od6)20.6Hbr 5 2 H), ;3(901'7@3‘59(@ SrHRgaRi(& = 3.77

(IR)4- (3-1{ 73] ( y

pyt' aTi yI) Iﬁ@fh%ﬁﬁiﬁ‘géﬁgﬂ%’ ﬁfﬁ% ?9%'%9%&15‘)’@5?? (?yr]er”pér”éd as .
descri bed i y/ 7158 R nj

1- (phenyl su on I 9@}1 éﬁﬁgﬁa’p}g%m n ?zﬁmlfﬁgﬁ?al e, n?u%r@g%@tzallg‘r‘i?g’e _

(" BVT. 5182Q3y. Dﬁaﬁjﬂbﬂéﬂéﬂ ]9%}811332633:)&215.631 136u5d) £33.4%at En15,4ppeY.cati on  No.
0003810-9, filed to 0, . Briefl BVT. 5182C was prepared
-accor di ng 1977 ~ﬁ70&%(?$% é’@ﬁ%g‘g%dﬁgéég@%ﬂbepi cted in Schgrrep.l, bel ow,
starting fromcomercially avail abl e 4-piperazinoi ndol e (conpound 1) that
under goes 'st.eps (a) to (c) to af oid 3 -

(pheryl sul @@@;_4 (1-pi perazinyl)-11i indole, hydr ochl oride (yield 80%.

HPLC purlty X95% lHNMR(DIVBOd6) 89[, 4 (br s, I—QI .8.00-7,85 (m 3

H); 7.79 (d;J= 3.77 THz, Bdc, 7.70-7.6 m111)76376Q4m3H)‘
27722(r’rﬁ 695( 3.76 , $11), 6.81- 7(n3 I H), 330-3.20

(m 4 H,; 'BC I\/R DI\/SOdg } 144. 79, 7102, 135.22, 4. 62,

129. 82, 126. 125.63, 12 123. 49 1 15 107. 87, 07.76, 47.81, 42.86;

M5 (posES FlI m z 342 (M- c

\——-—-——)— -—-—--->-

; N N
N [P 0=S " 0=§
H H il (1
O 0
o _ 4 ’

10 Step (a): BOC proftection of the piperazine N4 nitrogen
4-Piperazinoindole (1eq), DMAP (O 1 eq) and EtN (4 eq) were dissolved in
DMF. (BOC),0 (1.1 eq) was added and the reaction mixture was stirred at room
temperature (12 b). DMF was evaporated and the residue was purified by
chromatography on silica gel using a fniﬁturc of chloroform, metbanol and ammonia as
15 eluent. HIPLC: 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. Benzmesulfonyl

a0 chioride (1.2 £q) 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 qf NaHCO,, dried (MgSOy), filtered and concentrated to give an oily l
residne that wis purified by éhmmatugraphy on silica ge] using a mixture of hexane and
cthylacetate (7:3) as eluent to give tert butyl 4-l[1-(benzcnesu1f0nyl);1H-indolf4*y1)]-1—

S0



C') 1 abOc bocl NN KI HJNio Step (a):.BCC protection of the

pi perazi ne Nd nitrogen 4-Piperazinoindole (leq), DVAP (0.1 1e"1q)ll3«i‘ér4‘€'§3 Et 3N-(4
eq) were dissolved in DW (BOC)20 (1.1 eq) was added and 'the reaction

m xture was stirred. at nom tenperature (12 h). DVMF was evaporated and the
residue was purified by chromatography on silica gel using a m xture of

chl orof orm nethanol and amonia as 15 cluent. HPLC. 100 % purity. M5 nlz
302.2 (MtH). Step (b): Preparation of internediate 3 The internmediate 2 (1.0
eq) was dissolved in DM and NaH (1.3 eq) was added and the suspension was
stirred faqy L tel It N B OSREN & an BE [ hl ori de
(1.2 eq) %%&ﬁ%%gfﬁgﬁglageﬁg}f I’rggg‘glliogn was s{ |ﬁrarn gd@\%ﬁ?%ﬁg%@ﬂé? Sng

t enper at urtks stathé strodreei | es wer e evaporated. The residue was dissolved in -
DCM washed with a saturated solution of NaHCO3, dried (MySO4), filtered
and concentrated to give an oily residue that was purified by

chr omat ogrsf%lw ‘Qfbnsivhi i Lxiure of hexane and = ethylacetate
(7:3) as el bent té’%’%’v@?ﬂ’?@%@‘?’"&%@ benzenesul fonyl )- 1Hi ndol -4-y1}]-1
10 1 75JAN ' | NTieROG ziovpoariitexnedite3 (3§ rentiieChbi ARsvinkiie dompoamilin1 3C) and
M5 anal yses ,su [ e st.ated. structure Ste c).:; val of the BOC
prot ect | ng“c&éé}ggp%°‘r’ﬁégﬁé%i‘8?‘b%ﬁ% satpERLed Wi ﬁégéﬁ KB&E@MMW@ di ssol vi ng
the conpOYiEreind dried. | - |

B. Preparation of a pharmaceutical composition

10
Tablet ‘
Ingredients . : myg/tablet
1. 5-HT, receptor dgonist 10.0
2. 5-HTj receptor antagonist 1'0.6
15- 3. Cclluloée, microcrystatline ' 57.0
4, Calcium hydrogen phosphate 15.0
5. Sodivm starch glycolate =~ 50
6. Silicon dioxide, colloidal 025
7. Magnesiom 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 withont filn-coating,

25  C.Receptor affinity and efficacy assays

5-HT3 receptor affinity assay -
5-HT,¢ receptor affinity is determined in competition expeﬂﬁcnts, where the
ability of 2 compound in serial dilution to displace 3H-labeled 5-HT, boundto
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 M mianserin.

1



met hanol followed by addition of ether saturated with HCl gas. The, HCl salt
(4) was filtered and dried. 10B. Preparation of a pharnacegt jaialils
conposition Tablet Il gredientsng/tablet 1.5-HT2C receptor agoni st10.0
2.5-HT6 receptor antagonistl10.0 153. Cel lul ose, mcrocrystalline57.0

4. Cal ci um hydrogen phosphatel5.0 5. Sodi um starch gl ycol ate5.0 6.Silicon

di oxi de, colloidal 0.25 7. Magnesi um stearate0.75 20 The active ingredients 1
and 2 are mxed with ingredients 3, 4, 5 and 6 for about 10 ninutes. The
magnesi um stearate (7) is then added, and the resultant m xture is m xed

f or about %'WM{‘%P@HWBBWF%SM into tablet formw th or without

filmcoating. 2B f:l Bl and. efficacy assays 5-15072c receptor
affinity as-say%@?@% ?%g&er%%%rﬁ{yéé ?‘Jf‘%‘?{‘%lﬁ&?%‘ *88%’%‘?* e g%ﬁ%’@ﬁ i‘Fon

exper i ment f;lighsacopounddy setidldilofiomtocdismae - ikl sPkdtkert biiliggct 0 di spl ace
3H | abel ed Salyf}rw bound 'to 30 rrenbranesgfgrepar ed from acrgkr angfcg@fed HBK293 .
cel | i ne 2siddethyiamide {1l beund to membranes prepaved fropepiransfastedtGH® cell s

noni t ot ed ok : .0X] 47} . techno . _Non-specific
D1 ncl iy 1 kSR ERre e g Shirh, HeaBler bRIN, 1o PSR BT et or .
af finity abepicactiVit? of fikaepiembaint hoibyeriates 08 kREMRLHileR iganPet i tion
experinments, where the ability of a conpound-in serial dilution to displace
3H | abel esclngilatiareeuntesy Npgrspeeidicbinding iy definedusing it itdenign®Bp, bound to

menbr anes prepared froma transfected CHO cell 5 line stably expressing the
human 5- HT, A receptor protein, is nonitored by neasuring the radioactivity

of fil térgﬂmggbrea@ﬁohwﬁgymbﬁs on glass fiber filters in a

10 5-HT9p receptor affinity is determined in competition experiments, where the
ability of a compound in serial dilution to displace 3H-labeled S-HT, bound to
membranes prepared from a transfected CHO cell line stably expressing the hurnan 5-
HT,»p receptor protein, is monitored by Scintillation Proximity Assay (SPA) |
technology. Non-specific binding is defined using 5 1M mianserin.

15 |
5-HT3¢ receptor efficacy assay. _

The agonist efficacy at the 5-HT;¢ receptor is determined by the ability of a

compound to mobilise intracellular calcivm in transfected HEK293 cells, stably
expressing the human 3-HT),¢ receptor protein, using the calcium-chelating {luorescent

20  dye FLUO-3 (Sigma, St. Lonis, MO, U.S.A.). Relative cfficacy (%) is measured relative

to that of serotonin at 1 uM.

5-HTg receptor affinity assay .
“The radioligand binding assay uses [*H]-lysergic acid diethylamide (LSD). The

25  assay is carried ont in 96-well sample plates by the addition of 11 ul of the test -
compound at the appi‘cpliatc dilotion (the assay employs 11 serial concentrations of
samples run in duplicate), 11 ul of radioligand, and 178 pl of 2 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.

12



scintillation counter. Non-specific binding is defined using 5 pM m anserin.
5.-17T2 receptor affinity assay 10 5-HT2B receptor affinity if@f:;ﬂﬁm ned in
conpetition experinments, where the ability of a conpound i% S al” dilution
to di splace 3H 1| abel ed 5-HT, bound to nenbranes prepared froma transfected
CHO cell line stably expressing the human 5- HT2B receptor protein, is
nonitored by Scintillation Proximty Assay (SPA) technol ogy. Non-specific
binding is defined using 5 pMrnianserin. 15 5-iYT2C receptor icacy assay.
The agonist. efficacy at the 5HT2C receptor is determned by the ability of a
compound tg nobikise intracel| ul l.ci.umin transfected HEK293 cell s,
ctaply  exBTEBRPRCE HeS A Fors 3G oyt ond SRR PR e
cal ci um chehasfrRendiod 0B eeNt 29 JUYBioFl MO Birbrab 735 2, Fo94ih %83!\@ US A).
Rel ative efficacy (%) iIs neasured. relative to thal of Serotonin at 1 MM
-5 fT6 receptor affinity assay The radioligand binding assay uses ’
: [3H] -1 yser 'pT-acid di eth Iamge (LSD). The 25 assay is carried out in

96- wel | saﬁ‘%i _e,"ﬁf"fgfoé'_se ffi€%%ddition of I 1 ul' of the test conpound at the
appropki at e di | phd SitagohREpoiéiedut REBLIFY Sredebt¥ ey deddrmSRAARE aliliQF T 20f sanpl es
run in duplicate), 11 | of. radioligand, and 178 | of d washed m xture of
WGA- coat ed:oaubé furntegatizathviincioess in pAMPriadused b5 EEF inddBK29%ekllsr om HEK293-
cells containing clon man. a--HI6 r.e or. .The te shaken for
col 1> Sont il hveLaRSH: AIB B TR FEPRRR. plLFoRM SPaR g haken Tor
~ plates ar ectebfinglagafsterh RPASIH Mdﬁaﬁﬂ&ﬁﬁﬁéﬁmﬁ&hﬂ%ﬁ%ﬁgsw&eﬂ%_
~scintillation counter. The specifically . bound cpmobtained are fit to a
one-site binding nodel using G aphPad Prismver. 2.0. 12 17 JAN "' OQU31
Esti ed 0 W\ re converted to Ki (affinity constant) val ues using
‘the éng-ﬂ' rolﬂéiol H‘%gﬁsgti on (Cheng, ? C. 1. ; L, Bioc]ilL;n. Pharmacol. 1973,
22, 3099-3108). 5-11T6 receptor efficacy assay The antagoni st potency at the
5-HT6 rec j ermned by the ability of a conmpound to antagoni ze the
i ncrease ?ﬁe&ig%lﬁal'n %Jced. by 5-HT in HEK293 cel | s, o :
' © 5-HT, receptor agonists (2R)-methyl-1-{3-[2-(3-pyridinyloxy)ethoxy]-2-

| pyrazinyl }piperazine, fumarate (“PNU-183933F”) and (2R)-1-(3-{2- [(2-ethoxy-3-
15 pyridinyl)oxy]cmoxy}-2—pyrézinjfi)-Z-methylpiperazine,'fumarate ("BVT.2938F") were
dissolved in galine (0.9% NaCl) and diluted in the same vehicle to the appropriate

concentration,
5-HT ¢ receptor antagonists 6-methyl-9-(phenylsulfonyl)-1,2 ,3,4,5,6;
hexahydroazepinof4,5-bjindole, hydrochloride (“PNU-186053A”) and 1-
20 (phenylsulfonyl)-4-(1-piperazinyl)-1H-indole, hydrochlorids (5-HT¢ receptor
antagonist (“BVT.5182C") were dissolved and diluted in 25% cyclodextrin.
Ffesh solnﬁom were prepared on the day of treatment. '

Animals _
25 Male mice 8-9 weeks old (C57BL/6YBom-Lep™ (obfob), Bomholtsgaérd_,
Denmark} vﬁth 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 sct 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 spectal chow (BioServ, Frenchtown, NJ,

USA dust-free precision pellets weighing 20 mg each).
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stably expressing the human 5-HT6 receptor protein, using a cAVP GPA direct
screeni ng assay system ( RPA559, Anersham Pharmaci a Biotech]?LH@s@Pa,

Sweden). 10 D. Food intake test Test conmpounds 5-Rl'2C receptor agonists
(2R) -met hyl -1 -{3-[2-(3-pyridinyl oxy)ethoxy)-2- pyrazinyl}piperazine,
fumarate ("PNU-1S3933F.0 and (ZR)-I-(3-{2-[(2-ethoxy-3 15

pyri di uyl) oxy) et hoxy}-2-pyrazinyl)-2-n-iethyl pi perazi ne,' fumarate

(" BVT.2938F' ) were dissolved in saline (0.9% NaC) and diluted in the sanme
vehicle to the appropriate concentration. 5-HT6 receptor antagorists

6- met hyl - 9- (phenyl sul fonyl ) -1, 2, 3, 4,5, 6- hexahydroazepi no[ 4, 5-b] i ndol e,

hydr ochl opaeriperdg{see®8053A") and | 20 (phenyl sul fonyl)-4-(1-piperazinyl)-IH

i ndol e, hydroc ri. - H ecepto ant ageni "BVT. 5i 82C") were '
di ssol vedyandv-!caﬂkﬁ]&t:’%g[ ({fgh%sl:‘?%l;c@cﬁ%&@‘!?t‘?ﬁrﬁ'&a&%’@*oémcﬁic@gﬁz #tyr epared on
the day ofest ¢aged THabites@Molae Afinee B3hHiokaRkSS Bteth; (IR ShiRom Lepb (ob/ ob),

Bomhol t sgaard, Denmar kﬁ W th-an average body weight of 45 g were used. The
ani mal s wéllenrynsd, Ushhdhese cagesrgpystaf a fader trapphsuith spasirdfary and had free

access to. ( ; d ' w. The 12/12-h light/dark cycle
tas st ¢ BUREmARdr BbARNRE an LARDIAL O, Fop RlseiBn ol prake ¥Rty 1 oot
one week héfamdebasécambnitdr fod rechrdinPuviraly gdr XpRod AERIR THRAs&IiBRSre t he ani mal s
obt ai ned special chow (BioServ, Frenchtown, NJ, USA dust-free precision

pel | et's weupidig 2 SOmaRch Jugh coptyols and maniter ergpis confinyously Foedipellet t he start
of the sty | qgal : ' ) nt test
cages " (HERHABpATp IR aialfl echi AT bR bRt Moy BRFWacr SOREP pe MR,
. Al'l ent ownwitRfesl iSpwatet had ereigherk The anisialt wat canditemtdrto thedtrgdwy Wi t h sensors for
5 measurenent of food intake, ap.optic¢.'licko er for registration of water
ot akB arE RS B = Bl taFelnG YAER GPa Ry B YO gear Al ot or
acti vity.p Hg DMk QhE atth€endGURE 8HdY. The cERPRHIIS ferditrhiistdH Beloenand
moni t-or events conti nuousl z Food pellets were weighed to the anmpunt needed
for one vhad endst.0¥p.rabafomadark optst tTheee growps of iahineads received () 5-HTg  ~
‘ ~ antagonist in 25% cydodextrin; (it} 5-HT;¢ agonist in saline; and (iii) the combination .
' .5-HT,¢ agonist/5-HTg antagonist, respectively. When combined, S-HTg antagonist or
15  saline was administered 30 min ‘be:fore 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 PRS002/PR802 balance.

20  Evaluation of results |
o Each dose group consisted of 12-16 animals, Data were corrected for food
spi]lage 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-—38pm),6h tS pm~11pm), 12h
(Spm~5am), 2l h(Spm-2pm). |
| The results shown in Fig. 1 indicate that combined treatment with the 5-HT¢
fccéptor antagonist “PNU-186053A” (50 mg/kg subcutaneously) and tﬁe S-HTQ_C
receptor agonist “PNU-ll83933P" (50 mg/kg per orally) decreased food consumption
30  significantly more than the compounds given alone. CorresPondingiy, the results shown -
in Fig. 2 indicate that combined treatment with the 5~HT2C rccepfor vagonist |
“BYT.2938F” (5 mg/kg subcutaneously) and the 5-HTg receptor antagonist |
“BVT.5182C” (3 mgfkg subcutaneously) decreased food consumption, at 12 and 21
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with fresh tap water and wei ghed. The aninmals were condittpqgﬂzgg their new
io environnent for three days to establish baseline val ues. e animals were
wei ghed at 3 p.nt.' at the start and at the end of the study. The conpounds
wer e adm ni stered between 420 and 5.00 p.m before dark onset. Three groups
of animals received (i) 5-HT6 antagonist in 25%cycl odextrin; (ii) S-HI2C
agonist in saline; and (iii) the conbination . 5-HT2C agoni st/ 5-HT6

ant agoni st, respectively. Wen conbi ned, 5-HT5 antagoni st or 15 saline was
adm nistered 30 mn before adm nistration of the 5-HT2C agonist or 25,%
cyclodextrin. A fourth group received respectively vehicle admnistered in
the same howy follphengadimipiseratien significandly mare thagdie copgioyRingvaReorser f or med wi t h

a conputer. assisted Mptiler-Toledo . IPR Q, £Epal.uation of
resul ts EatH: doS&FEIFBL a%‘o”ﬁ%}ilgs{-%et%qgef ‘@%éiﬁ‘ﬁgﬁ%‘é&%&gﬁ%ﬁ%@ %%lﬁlﬁect ed for
food spil fagfoPatabuirddices eidinek spie dfagentiis soagpardhe teamemdvigs suned to
be proportional over tine. Calculations were perforned for .the data before

~and af t er eitheeagonisior antagonisf aloges were expressed as % of basal food intake
(mean SEM for the difference 25 between food intake before treatnent and 3
h (5 pin-- 8 pin), 6 h (5 pm--11 pm, .12 h~ (5 pm-- 5 an), 21 h (5 pen -
2 pnm). The results shown in Nov. | indicate that conbined treatnment with the
5-HT6 receptor antagoni st ~PNU-i86053A" (50 ng/kg subcutaneously) and the
5-HT2C receptor agoni st "PNU-183933P"" (50 ng/kg per orally) decreased food
consunption 30 significantly nore than the conpounds gi ven al one. :
Correspondi ngly, the results shown in Fig. 2 indicate that conbi ned
treatment with the 5-HT2C receptor agoni st ~BVT..2938F (5 ngl kg

subcut aneousl y) and the 5-HT6 receptor antagonist "BVT.5182C" (3.ng/kg
subcut aneousl y) decreased food consunption, at 12 and 21 14 17 JAN 20 5
hours -foll ow ng adm ni stration, significantly nore than the conpounds given.
alone: Thus, it is app-ant: that conbined therapy with a 5-HT2C receptor -
agoni st and a 5-HT6 receptor antagoni st reduces food intake nore
efficiently as conpared to treatnent with either -agoni st or antagoni st

al one. 15 :
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1 7 JAN 2 CLAIMS 1. A pharmaceutical conposition conprising an effective
amount of a conbination of a 5-14T.sub. 2C receptor agoni st an ﬁ Hl.. sub. 6
receptor antagonist, or a 8 salt, enantioner or prodrug formo ’Q 8 283 d
agoni st and/ or antagoni st, and optionally a pharnaceutically acceptable
carrier. 2. The pharmaceutical conposition according to claim1, wherein the
5-HT. sub. 2C receptor agonist has a selectivity for the 5-HT. sub. 2C recept or
of at |east about 10, relative to the 5-HT.sub.2A receptor, the 5-HT.sub. 2B
receptor, and the 5-HT.sub.6 receptor, respectively. 3. The pharnmaceuti cal
conposi tion agcomgd ng to claiml or 2, wherein the 5-HT.sub.6 receptor

ant agoni st has a selectivity for the 5-HT.sub.6 receptor of at |east about
10, relative to the 5-HT. sub. 2A receptor, the 5-1-T.sub. 2B receptor and the

5- HT. sub. 2C re%%ra&sacedn%eﬁrasﬁ{sasw%hxe #smyaﬁ ROGHORAEIE bEAlonBRARGStl ON
according to claim1, whereint receptor agonist is an

aryl pi per azi ne ééﬁ%%@ﬁ@fﬂ?@@hﬁﬁymémﬂﬁ6éf%§¢ﬁ??ﬁPWa%Fﬁ@nmbGh%%ﬁﬁd 5. The

phar maceuti cal G%H&ﬁérto'r% g?&ﬁd:lfﬂﬁ shifl adridt Mdlor 2MAEIRK Ninll BRioRallyTa SUb. 6
receptor antagonist is selecfed from azepi noi ndol es, such as

aryl sul f one- subgkarmegeatralinascepighle @aEpi noi ndol es, and aryl sul f onyl i ndol es.
6. A process for preparing a pharmaceutical conposition according to claim

1, wherein a 5-HT.sub.2C receptor agoni st and a 5-HT.sub. 6 receptor
ant agoni st i re amﬁmmwtwlw@map%tmmaecmwlwé, vhereintheSHyT p with a

phar maceuti cal | Yec&ﬁ&%@&ﬁglhgs &@Ie(:ﬁ\%z forthe £HFshb. S PREMS d1t RasPatdly fb- 2C
recept or agoni st and receptor ant agoni st as a conbi ned

preparation for fﬂéﬂthﬂtthﬁ%Wsmb %éﬁ%@?ﬁ?reﬂlsﬁ HeshaBreesptopgad the S-Hhapbdpy of a

di sease rel at ed d.g, ‘&h&d§“H£' ysub. 2C receptor and the 5-HT.sub.6 receptor. 16
17 JAN EQu5 8. The product according to claim7, wherein the disease is
selected fromeating disorders, CNS disorders, urinary incontinence and

gl aucoma. 9. sTh ?h@mﬂﬂ{c&mﬁs&%gbmn 2Beordifd 18 cim WOES Slidrdid e JLIFEADS | S
over - wei ght or obesity.
receptor antagonist has a selectivity for the 5-HT.sub.6 receptor of at least about 10,

relative to the 5-HT .sub.2A receptor, the 5-HT .sub.2B receptor and the 5-HT.sub.2C

receptor, respectively.

4. The pharmaceutical composition according to claim 1, wherein the 5-HT.sub.2C
receptor agonist is an arylpiperazine compound, such as a piperazinylpyrazine

compound.

5. The pharmaceutical composition according to claim 1, wherein the 5-HT.sub.6
receptor antagonist is selected from azepinoindoles, such as arylsulfone-substituted

hexahydroazepinoindoles, and arylsulfonylindoles.

6. A process for preparing a pharmaceutical composition according to claim 1, wherein
a 5-HT.sub.2C recepior agonist and a 5-HT.sub.6 receptor antagonist in a combined

therapeutic amount are intimately mixed with a pharmaceutically acceptable carrier.
7. A kit comprising a 5-HT.sub.2C receptor agonist and a 5-HT.sub.6 receptor

antagonist as a combined preparation for simultaneous, separate or sequential use in

therapy of a disease related to the 5-HT.sub.2C receptor and the 5-HT.sub.6 receptor.

16



10. Use of a 5-HT2C receptor agoni st and a 5-HT6 receptor antagonist for

the. manufacture of a medicament for the treatnment of a dseagejpel ated to
the 5-HT2C receptor and the 5-HT6 receptor. 10 11. The use according to
claim 10, wherein the disease is selected fromeating disorders, CATS

di sorders, urinary incontinence and glaucoma. 12. The use according to claim
11, wherein the disease is over-weight or obesity. 15 13. The pharnaceuti cal
conposition according to claim 1, wherein the 5-HT.sub.2C receptor agoni st
has a selectivity for the 5-HT.sub.2C receptor of at |east about 20

relative to the 5-HT.sub. 2A receptor, the 5-HT.sub.2B receptor, and the
5-HT. sub. 6 .1 e piodlict aiceRMRAb chin 9, wiRGirlte diftnee jshvelediedcloam FERE conpositi on

according to claiml _or .2, wherein.the.5- S mal €CEpPtor antagoni st has a
sel ectivity f @Ot %?fi%—ﬁ‘.‘”‘@ﬂﬁ?ﬁmﬁ%gé%?%t%ngg'\l‘dgg?g{atelasﬂa about 20 relative to
t he 5-HT.sub. 2A receptor, the 5-HT.sub. 2B receptor and the 5-HT_sub. 2C

receptor, r &S %%g tp:-o\(/helét%é cogd\";’ngltg claim 8, wherein the disease is over-weight or obesity.

10. Use of a 5-HTc receptor agonist and a 5-HT¢ receptor antagonist for the
manufacture of a medicament for the treatment of a disease related to the 5-HT,e
receptor and the 5-HT¢ receptor. '

10 | o
11. The use according to claim 10, wherein the disv;#sc is selected from eating

disorders, CNS disorders, urinary incontinence and glaucoma.

. 12. The use according to claim 11, wherein the disease is over-weight or obesity.

15

13. The pharmaceutical composition according to claim 1, wherein the 5-HT.sub.2C
receptor agonist has a selectivity for the 5-HT.sub.2C receptor of at least about 20
relative to the 5-HT.sub.2A receptor, the 5-HT.sub.2B receptor, and the 5-HT.sub.6
receptor, respectively.

20

14. The pharmaceutical composition according to claim 1 or 2, wherein the 5-HT.sub.6
receptor antagonist has a selectivity for the 5-HT.sub.6 receptor of at least about 20
relative to the 5-HT.sub.2A receptor, the 5-HT.sub.2B receptor and the 5-HT.sub.2C

receptor, respectively.
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