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RECEPTOR FOR TREATMENT OF THERMOREGULATORY DYSFUNCTI ON
WG 204BLDSOF THE | NVENTI ON The present inventi oPCT/E8B20&625650

a nmethod of treating, preventing, alleviating or

i nhibiting vasonotor instability and to conpositions
whi ch achi eve such effect. More 10 specifically, the
present invention relates to conpounds and
conpositions of conpounds and their uses which by

modul g §ﬁlﬁ6?‘m‘ﬁ 54,2 RECEF\OR FORCTREATRENTEOF SHT22

receptor invention further relates to a method of
i ncreasi ng SEHERMOREGULATORYINKEFUNETIAN?a recept or
using a conbination therapy for the treatnent of

t hernoregul atory di sorders, using a conbination of
5HTlaant agoni st and serotonin 15 reuptake inhibitor

(SRI') and phar mcgﬁw#gﬁ%'mﬁ@ns and products
containing the s HE | NVENTI ON 20
It is well recognized that hot flushes are caused by

f | uheyzsresen snvehticrerelateea medhddsuféllesﬁngirwmvlehﬁiyg @Heviaging or

inhiEit)iﬁ& ?%dr?(oqoﬁﬂ& Sliht?%h t{;gorlnpﬁgﬁ’ciﬁ h‘?’é‘v@ s‘éﬁ%ﬁ@&: More

) can mnu es and vary iIn
specifieally, thequessamt inventiom rsbv@talcompna@dsaamde@mmltlm ef t han

conﬂ:o?ﬁé? ﬁwtasr%ggi \gﬁ@ %%dcul—%frﬁp @@th?rg (Eﬁ%ﬁg%\}eﬁ&fﬁat@ the
5HTAH a&cep‘gmr SErgsineantiok IflyTHer miatedito 4 aw@qdoofmveeaﬁmgsﬁHEﬁlsnalmg
e
thepn@églsiatosﬂwawrdﬂrg usihg:g conwirationef 5%Eemtagmra@pl sefgierin
reu 55 %%Eblt{)?{:lgkl § hgy ﬁérﬁ%@e%&%&o ﬂfoggta d PRidutis ¢Bh&ing

dech rring t can cause
thesaeep deprlvatlon resulting in psychologlcal and
enoti onal synptons such as nervousness, fatigue,

rencsche, an o AACRIETE AR BN,
to concentrate. (Mirphy et al., 3rd 30 I nt'

a T R
ancﬁtﬁby c3n Be A2ty andidisablingsih @sthmagleb ane fermales r Botssk can last up to
o S R N SR ERE webelo BB o cocen
attdckepei dan, THemtionisexpepermeslechut flashtas efsﬂ@tﬁnlmccumngrﬁeel@g of heat
thaggptggétlbsuc?ul?iklyz ’Prorﬁ?lpé/ fat2 15 the crhgg‘ltaﬁ‘:‘{jj tfa%[( aR& B ovRPHeTEst of the body.
These attacks are usually accompanied by outbreaks of profuse sweating. They sometimes
occur several times an hour, and they often occur at night. Hot flushes and sweating
occurring during the night can cause sleep deprivation, resulting in psychological and
emotional symptoms such as nervousness, fatigue, irritability, insomnia, depression memory
loss, headache, anxiety, nervousness timidity or inability to concentrate. (Murphy et al., 3
Int’l Symposium on Recent Advances in Urological Cancer Diagnosis and Treatment-
Proceedings. Paris, France: SCI: 3-7 (1992)).

Hot flushes may be even more severe in women who have survived breast cancer
for several reasons: 1) many survivors of breast cancer are given tamoxifen, the most
prevalent side effect of which is hot flush, 2) many women treated for breast cancer undergo
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because of concerns about potential recurrence of
breast cancer (Wl dinger et al, Mturitas, 2000,
36(3): p. 165-168.). Men al so experience hot flushes
foll owi ng steroid hornone (androgen) 5 w thdrawal .

Thr%nat@retme@panse:ﬁi@@s:hemoﬁ\g@pasémmaere withadrigigerof breast cancer have

dg&kééx@ é‘%g?r‘;‘%twﬁ%é Peﬁ”‘ her; gp&&%ﬁ%@éﬁeﬁﬁag%né ?g%l.?%&e%éﬂ recurrence of

1 beagbgangsr mldmasr étral, é&aturetﬁe 208836(8) PhtBTHHD).
depri Vﬂ’%ﬁer 0 Rz% %t‘ﬂb%ﬂes oo d 8B Ion If:&%qo‘ﬁ%?éﬁo%&en)

cancer ropean “Jour na
Piithdrawel. oys is tw@oa casEBaf a);e-apsoow% ahdrogen deglipe fi€atovich et

o8 BbSil & BSoRal 16 Bl BRED, BME e, 1000 1002
c488-85xagwell ag mraxtreémecsato ot hanmdne deprivatiem fesacited with

\RaRRIto, Bt Galter ety SPIRRL R picoloy,
0ROW1. 41861 )i prigi7ebek).) Asimany\asrongdhied ofriaeseewat@ntsamﬂm experience

e s ofid iEAGEH SRR 4ER lofh B BAyse dErfitditiscomfort and
Nitcanesnjert896. 383(6598): p. 306). In addition,
Por mnﬁnénggétﬁs%?ﬁ@c'?ﬁlsﬁ&eéréﬁ’%slt éoMﬁMﬁlg' tVeﬁ%‘ wi'Er?ﬁ?}%ﬁQded

or wonmen or nen wt or at ri1s r ornonal l'y
samactamﬁ@t ﬂmm!r(gradln, tgansmremﬂy, @ vigraropian), bawearsome

Ht?’ent B4hinotld ?Qﬂ%m é are e(*m%e%tmérjltl(gél%hg%, Maturitas,

roxelne an el n eval'ua
clzom @@K?p)yp mmsm\tetcﬁlsblaw@m%Baqréﬁb(éa%bp 306). In addition,

ﬁm ni st ePlaB% 'f'tltHé']a?)?‘Sl d%u@ her 'op t m 6 men or men with or

I'ng Iuoxe ave
staumke‘dr harmanaty sensiise gamters(e.gdredst asn@gtate mﬂcad: Haps, non-
s IneGp R 1 BREIS, GRS i eng gylgpied
ak:llnlcaUut WOAL60? d3olosani B)ethqyl for deBeashg) hotBuskasds arhuman

e oY SerfESET BifheRe, DindrupioReRaBesn Siitled o e
&tresipant obhatdlusimsa ineluding sigroids Riighd-adregsrgiciagBists, and beta-
28(otRars, With \7a6r?L hd %le RAVF sy 9£ WQldg{g@F eé%l HW%ﬂﬁrtﬁsC%Béé’%e(s): p.

antagoni sts are"in |cated or
fl1ﬁ§ﬁé§) Hot flushes are a source of great physical

and megal, Sbh @?@t éﬁ%de@ntdaﬁrnapé’fl%%a%loq}ﬁﬁoaprﬂwﬁsp 47-

and neurotransm %TS I's critical

n&fand §ink; Beratel <glinical & dxpetmentatithrimasology &\Rhyele@gy r1998.
U BEIERT £ 984 95 PR e PR SRt L ORI HRL Sre cifRbr antagonists are indicated for

treatment of hot flushes.

Hot flushes are a source of great physical and mental stress. While the
balance of sex hormones and neurofransmitters is critical for maintaining normal
thermoregulation, the mechanisms involved in thermoregulatory dysfunction are, per
se largely unknown. Thermoregulatory disorders often warrant medical treatment,
yet a satisfactory treatment having few side effects has not been forthcoming.
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forthcom ng. -2 WD 2004/016256 PCT/ US2003/ 025650
Accordingly, given the nultifaceted nature of
thernoregul ation, nultiple therapies and approaches

can be used to target vasonotor instability. The
pﬁ@g@rﬁtngiyngyﬁn thenmuliifeceted vatire abihermeregiatinns multicheatherapies

vaso rogtﬂ_gnsgr%aa C‘?Stgg% ??%‘%R@/E\‘?@&ESLP‘?QEH" vagxl% ON The

pr es entT hee pvesent mMermonyfpdwswnmhwemammmawomote SHT2,
kple to
t her %’l"’%gﬁaf#’ ;5% 3Y'é%?33%0t\§ﬁﬁ)gﬁa%h thod conpri ses

adm ni st ering 10 to a subject a therapeuti cally

ef fective amount of o 7 ] ich

agoni ze the 5HT2a rec gﬁm{\ (&)?a OVI ugﬁﬂ%\@e nmet hods

of agoni zing the 5HT2a receptor by endogenously

produc [

Cnvent Iq‘(f}ncp ncﬂﬂf&ggntgH%\ﬁ%egsae@\%{h%H o?tragﬁfgﬁ@&tsuﬁenng from
pooaursedtitie tothermeregyatenddiserdens decramsthvma:oamla@mdrmmstenng
a

a%g ggﬂ%cgttaﬁgh?pleﬂhc%?f@ﬁ@&ﬁg éﬁ‘%yg{/ of éjﬂg dr 'PrYo‘?Q E%rﬂﬁommuch
siagghiee erffblentechplielng dual acti vi ty AI so provided is

a nmeth Hsrb i 0

adm ni g\t(?serl ngg(te%agq{sq })g%%ﬁ nne EUZ'ZEQBW%LF? é&g'fendogenousw
f iPreduced apropeunds\itie s perotonBiTThe mnsenj dnvestign inclydes a method

tﬁ\{eh're}é@%ﬁdbﬁ% ;%/@rot lﬁ’&ﬁiré@& i i@ #Mlateﬁ eaoél-ﬁ‘ﬁ nt%gl)ltllét and an

1 on mnt an e ect[ anDu
s &Cdnin sane aspnstsesithainbetion SHE 1sentaganistiand @u;ﬁlﬁlkeay be provided

| 7y B#rta%'rmegl cﬁ'n nﬁ‘f‘%%np%@?ﬁé&vﬁf AIQ?QFJ@%Q% Gt using a

acce ereo ano enbo I men
pICO tm@tiorathemmmp@‘p‘lna@dmlmstﬁ@%ma:bmt epetectvg amount of a

a‘ﬁFQt Ebﬁlfﬁﬁérﬂ UhidAGs HBEG ser#g sfthfas d%?%’t %ﬁd or gﬁé}rr{gcxﬁeutlcally

| uoxet paroxetlne I ne, ["uvox
aﬁﬁ@@ﬂﬁ&ibi% saltfdk@lf@pﬁm copbpnatipn with aarecﬂ‘eatrvletwm bf meeconth

lﬁéaﬁerﬂw Ssterot&”ﬁn %%t{ﬁatk@(?l%lblﬁ)rq S rﬂéfa)é's%‘?\g or

I'n the 5 a recep oni ze exogenously
a@hﬁfrﬁn%led’ﬂ@ily @gmmh!ﬁjsaltsﬁberpcfede iyet armtmnarrmdmmb is provided a

PHAASIESF dyoRE 24 ;

DA BRI CREBEGEL S AR E3h0 Hsiine Broouncs

astetyanfiyaxetise, epacqmﬁne; @artraline, and quvoxamlne amoxapine, doxepin,
bupropion, and amitriptyline with a 5HT,, antagonist.

A method is also provided wherein the 5HT,, receptor is agonized by
exogenously administered compound.

The present invention also provides a product comprising an effective amount
of a serotonin reubtake inhibitor (SRI) and a 5HT, antagonist as a combined
preparation for the simultaneous, separate or sequential use in the treatment and/or
prevention of thermoregulatory disorders.

A further aspect of the invention relates to the use of a 5HT,, agonist in the
manufacture of a medicament for the treatment and/or prevention of
thermoregulatory disorders.
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invention relates to the use of a 5HT2a agonist in the
manuf acture of a nmedi canent for the treatnent and/or
prevention of thernoregul atory disorders. -3 WD

2004/ 016256 PCT/ US2003/ 025650 The invention further

pr OV' dﬁ% |fr19éntfoh¢ur%%‘? pRIvice8 fé:ﬁhe @Q@ ofarP BRL8n®8 BATQ HnEgonist in

manuf acture of a co aration for the

P THIRSS O § CRPREY PEIPARGN o NG T JEnEaHS Aparats o
t é@@bmﬁm Us@iHhe freRtheare Bhd/@ﬂpl@f/erﬂﬁincbfEbﬂrtlmhmgu&tt@vyilsorders

d?%:fﬁ( ﬁgﬁberg-l e%g{’]r% lg 8$ 'f_n- qug g(r)qgjlpséon!s%tlﬁc’geclafelc&%j
gd|MM%—|édmmwowhémmloerﬂewaneiﬂﬁlb pad &) -Db)dimeettioxyy4-~
ﬁ%w@hﬁfﬁﬁ&gﬂﬁﬁéﬁ @¥d rgxfrf} %@ﬁ J‘ngéﬂJré’fQFa‘B? &t dHm the

S e e Ct r omt
o] gonsmjmgfof flu@@fae@ inaEoxefing, @@éfahne, flty@mrﬂ'am d#éoxetme

f br‘r%?éb’i’d@ GSxe;ﬂW|b%i$ﬁipidﬁemtal<9é]‘8?ﬁéﬁﬂdrh?nltr$@ﬁﬁ@l'I"he 5HT 1, antagonist

i st P n SRy Sarr ot N -y ny-1-
Cgpsﬂraihiylhm?yﬂ}‘éNf]}} ;lb)&rfjw}c_?aolh{bd‘ahewba@nmﬂé {WAY0100635), (R)-N-(2-
?M%@l_y?édgé%@l-f —Ené?\]aﬁ_n(@etﬁyl f—Ng('Z- ig %&6&}8%&%‘&%&88%&% g @nd
NNADyQQQ((Astra dehgda).1 Mosreteried\pHTes arytagortist (ENg2H4-B-ny| )

VKRR A P R B 2N ,aggw@%@e%g@amde.

Met hoxyphenyl ) - 1- Ip| pera2| nyl I pYT i d| nyl cycl o
hexanecar boxam§g ERIBTION ".fu:-‘ AW
DRAW NGS The i nvention can be nore fuI 'y underst ood

from “Fﬁe n%* W(ﬂ\g b%%&Je fL?I S?S‘f&ongrérﬂ@h ﬁ E‘ detailed
(R . theplioviia

acconpanyi ng par
apeddriptan and the lacgmmmrwmgadidwmga wmm fﬂrmtamrbcbfftlajs wapplication.

Tor25 ERGREIRLd: 18 b HOSTRE OB bt aon
SHEEcredm:iﬂcExarml@ﬂb not involved in thernoregul ation

st anf R 24 pE PRUERhskath UR ST Yecd AGRTRG A6ty n

c thermolepulatiend ipra mdrphinekdeperdensirat ragdel Bf mﬂOmOKA ingtabiliB
g‘q}%lg{g Lfoed%t co?r(pa? or\f%ﬁfc en&n ( Eﬁf&il té Wg'gﬁaﬁ'nag@?a

r usi ng conblna 1 on
al | evi EbucmSlbbnthaB shb\usﬂhe ¢ffedt nﬂuedme@@g 8K gigraing to SHT2,

g?é;&%ﬁo?i]sihg avc%Mbmaﬂoﬁ BPéﬁpéHd élfi'ﬂfa & élﬁe@ia&ign Bphd%ﬁﬂgfp{*?ndicates

p< 0.05 compared to vehicle control) (referred to in Example 3).

Figure 4A and 4B show the effect of 5HT, receptor antagonism in
combination with SRl in alleviation of hot flush (referred to in Example 4). Figure 4A:
* indicates p< 0.05 compared to vehicle control; Q indicates p<0.05 compared to
fluoxetine 10 mg/kg. Figure 4B: * indicates p< 0.05 compared to vehicle control;¥
indicates p<0.05 compared to WAY-100635 0.1 mg/kg;® indicates p<0.05 compared
to WAY-100635 1.0 mg/kg.

Figure 5A show the ability of a 5HT2, receptor antagonist (MDL-100907) to
block the combination of a SRI, such as fluoxetine, and 5HT,, receptor antagonist
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i ndi cates p< 0.05 conpared to vehicle control; S2

i ndi cates p<0.05 conpared to 30 fluoxetine 10 ng/kg.

Fi gure 4B * indicates p< 0.05 conpared to vehicle

control; i ndi cates p<0.05 conpared to WAY- 100635
(WArfquogsﬁ) Figurecss éeplpts@ dpse d Horparked of fiupxgting (BOEHI5

g&u@ tha isSHEfecR ét'&rélw%h&)ﬁ&' flukh Buﬂ& pateﬁrgt@é by 5HT
rece ant agoni st
c tagsbieaahiagowst. Kiggr 5C siamﬁnﬁgatrs Uh@k@% eﬁr@ﬂveﬁasesmmlkg) of

P@%@%@%@‘%@g&g@%p\,@ oYHlseaBpichiaca By te ST receptor

des’@g()lllst (raferked todn Expmmpledd)i nledl@aws SRIO Ofc@?rﬂraﬁrﬁ@lrjo Yq'm'e
PRI PRI BoBLLAL 1 O BLBRE7 v e

dpﬁ0r05tcoapesadttb@t1 wg/kgMiRle 08207dose (30 ny/ kg) of
fluoxetine (an SRl conpound) is simlarly potentiated

by the 5HT2a receptor 5 antagonr st (referred to in

Exanpl e 5). * i REIALED DESGRIBTION @M HE INVENEION | e

control; (D | ndi cat es p<0.05 conpared to 0.01 ng/kg

VDL - 100907 "Pindicates p<0.05 conpared to 0.1 ngy/kg

MDL- 1 (b @reseDETVNLED CORSARATEDNIONT tragting Nverentiap allggiating or

T r

t]wz\ eqs\?ef%moﬁ\@{/&% R%g\oéo'mr Hjéc?ﬁ) %ﬁtﬁbﬁprﬁ\pggng?rm st%g f1¢he method

i nsmbsrhg agrmrmstenmjhecapeumadiv effaﬁlvge amounummemrmcee compounds
t d

p&ectr g&g rtr@éljgﬁﬁ- ?é&g)e&oﬁl{ngoﬁ 'r&@gﬁ')rhﬂﬁr b%na%léhlz@@bﬂ/%ndogenously
agoekagenphsly prétiRaed eppeunds. The pmﬂmbrnveweptfwrhenﬁwbreﬁes methods
a I

< g@%g%rﬁ gng)é/g[aﬁggérg Eébgﬁ?ec}/ celrerciUnd(?%( $ {6&”‘? %ﬁ%@ﬁg&%gy produced
meetuoisn mﬂy@eernmdtéatel@ b combingtigy @‘cﬁkﬁemr&@gmm aad SKI and

S Qi n nmay be
ng)(‘?g‘tn%u Qtr%angrgﬁg &g}%{bgﬁsdﬁdwegm%gom st ‘and SRl
and pﬁ'énerme&amt invemtiapdsrpssiltfooineating dngnopausstisduced hot flush, chemical

¢ 37l b 8 bR B e b S S8y i an
orantiwesgoga therspiesenddbe s Jr@agesw&rnventhmane@pularly useful for patients
S ivar api es and

S Py e AR BB 0 o2 2
i nvent iThe foliowpm defmloas lage prowitiad fcfrd;lrre Mwnéﬂﬁ?ndm@ tar@s and

UN@BIKidiBnd Ak HiRE gbgcrﬁlééﬁ@rq t her api es.

The abbreviations in the specification correspond to units of measure, techniques,

properties or compounds as follows: “min” means minutes, “h” means hour(s), “uL" means
microliter(s), “mL” means milliliter(s), “uM” means micromolar, “mM” means millimolar, “M”
means molar, “mmole” means millimole(s), “SEM” means standard error of the mean and
“|U” means International Units. “A°C” means change in tail skin temperature normalized for
15 min baseline TST prior to naloxone-induced flush. “ATST” means change in TST from
baseline, and “EDs, value” means dose which effects 50% of the population for endpoint

readout.
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The follow ng definitions are provided for the full
understandi ng of ternms and abbreviations used in this
w@p@aioid2s@t i on. 25 The abbreviations in the  PCT/US2003/025650

specification correspond to units of neasure,

techni ques, properties or conpounds as follows: "mn"
means ni nut es, "h" means hour(s), "pL" neans
mcroliter(s), "nL" neans mlliliter(s), " pM means
i cr Gradiskin tempaenature’Hia @bhieviata®oTSF., "M neans nol ar,
?Tm*ff‘erotgﬁiﬁriéuﬁbﬂ(él Flnttt&( %)abb(é}%fgd W%If& %Qgé\ro%rﬁtr or

he nmean and means | nt er nationa
revptaks itikitegeaters elasy of 3R ane apseakirevizied SRimFEkamples of SRIs
éfhd oulale ARG fo, CRUBERS, delhyping SBRRTO UG ne,
flumromaam@xammi@xm@éoumm citaleprem Bukarvifriptyice.
popu* HQ%Q Treadout. -5 WO 2004/016256
/L%%%gpogfgg %d]al I skin tenperature" is
abbr‘iﬁnbstl@deqlg’l‘ls atbee\iatedse: reupt ake inhibitor" is
abbr gy e i
20 oS iS58 eS ld UILEBig, oer
"teRImentk asrysasshasein grludesipreventasive krig., arophylectid).i erativel or palliative
tréé’cmeﬁf arld 4R4&Id 8 usBARER] %Q@ incRBES Epévbﬁt%tivéj CLARGE LAE paliiative
'uvoxami ne,” anoxapi ne, doxepin, bupropi of,
tr@@tt"&ﬂbpram and amitriptyline. "Serotonin" is
abbr G | :
an? g% Htééecgtﬁerél{'” the t§M}PI gi?: Sr‘régers E&ﬁrﬁ%@h‘%}’i’ng{x?ﬂp%ﬁe hirHan species
thahig|treatable with thecemppridions mathac{s@émmsentayeu@@u The term "subject”
i r
ot kil SUELILYS 0 TE A ong g
spesifigalydpdicated) so i ncl udes preventative, curative and
paI I "o it
S }'@%’{eYﬁr e%t!ee;ﬁg {Bﬁ{ﬁgﬁeﬁrﬂw Iaﬂ g\{hu gr}naa; l?ﬁ\ehﬁlrr% treatment or
Peyeioasf vasamotprdistuganaes. eThe term patient @ﬁlmoe%ts fem@le animals including
R St AR B R S o
mﬁé@ﬁﬂuée @é‘h%‘é‘? WaRIeag¥oRYe papgRst thrasigh pseregigta mﬁn@ﬂauye undergone
h&s‘?&é@t@ﬁ'@% fo-Fté%n'Feetftﬁ%r B&ddn%alve sﬁ?ﬂ%&ée%ee%trﬁé F‘Wd[]@t}on such as those

rgi«le benefit fromtreatnmen rev
W%B@Nﬁﬂ r@ﬂfﬁlwgﬁﬂﬁ@eﬂéﬂmlmﬁtéatpérqfrf:mw%eﬁpld@mqﬁer frem Cushions'

syrRIFBHhE oPAVER)oPiadidl hy SGkiHads. hﬂg@é}m aﬁ%lenfa@m 'ﬁgﬁ%ﬁ&ﬂj&ﬁ'm'ted toa

not only wormen of advanced a ave passe
WRBAdpause but al so wonen who have passed t hrough

Pr e MR ePm TR AH2ANE FnerdPAGLed AltErs to ovarian failure of unknown cause that
may occur before age 40. It may be associated with smoking, living at high altitude, or poor
nutritional status. Artificial menopause may result from oophorectomy, chemotherapy,
radiation of the pelvis, or any process that impairs ovarian blood supply.

Ovariectomy means removal of an ovary or ovaries that result in steroid deprivation
(Merchenthaler et al, Maturitas, 1998, Nov 16; 30(3): 307-316).

The term “premenopausal” means before the menopause, the term perimenopausal
means during the menopause and the term postmenopausal means after the menopause.
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corticosteroids, suffer from Cushions' syndrone or

have gonadal dysgenesis. The term "patient" is not

intended to be limted to a woman. The term

"premature nenopause” refers to ovarian failure of
unknovirhectatrs éndt lflash” i 8n aetyeagoired berfrothet refpes &0an épisodiydisturbance

35 B35 PR b 200 b1 PR 5k gt naty
raﬁszuh‘pamed)mltbsm/bahrg;anﬂ@ers;mltmmumasatmyct radi at i oln of

e Vi "
Supp y ot e A0 PRERE s BtaoaBRedtly BRI e Bmoror
austabitly, stamotcarsiykmnctmnstrermomgdlamry diabrders, night sweats, hot
éi\f/‘%hchen%% er eg o g/laturl tgo qgers Nov 16; 30(3):

\iaé‘f ?Qﬁ o \f‘aéﬁg‘l‘? ﬁgﬁgé means before the
rrenopaAJSteerabbetlda&y eﬁfeﬂmr/e amuplamfais to maanmeeffetgvds tat dosages
TARDBERE Bo8 & agebanb 1 SRRy B0 P I B aPSreciatea
tthatthe fiwragdutisally effective amount ef companedtist afitine pleaentrimfeatisn wil
o7 Batiriag e AL Sy B9 SPREREM Sirencor
t mmnsﬂbu iseleciesythk Iryute f adminiatiation, \sint lhes akitity ioh theaoothponents
P68 AR oo Bl ey FRbab
i respaisielin the, mchaldoamblﬂralswmhﬂactors)suchtdsdhadlsegsd sibteror severity

géf‘:’tﬁ% ?@iﬂﬁ@g bgg allSVia %gbe g«%f S\’/\E)eljgﬁﬁ ?f th\éﬁ%mgﬁaqrthe state of being

" ¢fftee patisnt,iandlthey seaifeﬁg/mfltlvezpathologlbél coeflitios being tneatedpcoricurrent

e e PhodRiEGon RN oy aEb BEReRub Pt apg oner

afpptoea:wlalble thost Iskilled imethé betivédlpeebgmizd, lwithehé eppropeata ciosade

CluREBBARER 850 b BaRt SEER“oRRSRp bl bt Biitens mav

c!nmaxd;ustfdd tecpropide dami oplimung theoasEiutic casperdee & therapetiizally effective
i .ation

B B BRSO BT o0 i e L s ore
ca;]umblghed bylthé:rtbg-pemtmaéy bendficial efésxis. ed 2 esponse in
P cor B e ol 2B P OB Do BB
adidsage and dyr aetgae smtuthamhe ghinbef ofttot flustesvs dated aheompared to
tstﬁ?gtn%m[ onerH? ﬂu%ﬁ_é 181'{& he %L rte&ttr' r el egﬁcﬁﬁgﬁHeH/ceﬁ{ also be

ogi ca ei ng CONnCurtren
nbﬂﬁe@aai tomeducedpeovarbll séverity arhimtendityidigjribuiion ofedly bt fluklees still

B of R Y B o DTG0 Il S RaFor e
aipgatoeni. dite shbjeat ereferably human, may be female, and more preferably
perimenopausai, monopausal or post-menopausal. Male patients which are
andropausal may also be treated in accordance with the present invention.
A pharmaceutical for use in accordance with the present invention comprises,
a 5HT,, agonist, a combination of SHT,, antagonist and serotonin reuptake inhibitor
in a single compound having dual activity, or a combination of compounds, and
pharmaceutically acceptable salt thereof, together with a pharmaceutically



ultimately being at the discretion of the attendant
physi ci an. Dosage regi nens nay be adjusted to provide
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effective 20 anmpbunt is also one in which any toxic or
detrinmental effects of the conponents are outwei ghed

by the therapeutically beneficial effects. Preferably,

t he conpounds of the present invention are
aattepiabtessepibraTha codpesitien anay comprise oneer mu@tﬁH’IhaagthEé(s) or

U e 15 of HBRED PR G RNRAE ST b scve
Sugiedienda), oeane onamoai og@ mm&nbeaeﬁg boﬁa! semiomleaiemﬁakehe
G feto Zl At 83 BNEAR05 Sl g o ¥ ek

spheemiatgutichlhhadceplabieresrigr(s)or to the start of the

ot R G BUREF ot 6 BB e Ve or vt
nﬁnnolmnatmopenty ﬁcasblomgrmarmmww or pvbtesspiat exam@e wecegtordbieding or
' h
“DRESRBY BT bARRELAGP il 2575% EPREERM gk
aomnmrrdam:ef asfidtificleyent emémS aahvainml a@ sagnd)trawslptiompathway
A9 180 5 Bl B EAP Bl & SR Ry FRaR e o
heamprigechny| coanpbund,teyg., amtibady,amiElimadliecute, qn‘epndTpﬁgwnWtide,
B TR RSB AR AaPBS7 c
PCT/ USIﬂ@t?e/rmZEﬁBin" reierséq»tmmwotdlmmsjmg Shppressing silleviating,
\e/&gej[a h e%i?mﬂé%r %mnﬁ%ﬁrfge@ggﬁealgrg Hi %}/{hgr?e(, g)%nct@wéﬁ%é activity.
a'rﬁha@rmrml "gthibit) carsbaepplied io botrie sitreras(vedll,ason vivneysiemso ihe used
k
T R I T
act i vi Withint tbg ptdsent mwvertiionnthe SHThpargagdhist and serotonin reuptake
pp}ﬂ@)ﬂ?}‘:ﬁg}s bé % éeo;ér@oc *ﬁ?l% fb?%eof gﬁéﬁﬁ%@&@al%g@ Ea%'ien aaltﬁ'c é\s used
oherieimy iHai terna.* pHauneCeLdmally qmcemteblteysathsf” refets tolsali$ peepared from
PR E 85 o AR ol A Beflar e i rgenc
bealtso rBuitalle monemgariesalisdneiudecinorganic and opganid amdse&s:hta,s acetic,

< i vat i )

SHRSFEAGL SR, B Rl LERTSURLABABAEY o

Thlatamiic, Hydtabromis, hydregndtsid, isethlmrpactlgenalnymmmﬁmdﬁhc

e had ! i g9 ' .
n]%than@%]ﬁﬂge% X'lucﬁtnﬁlkr,c %g’?&@%ﬁ?@é qurr'gf?r%rrrft‘):l %ﬂ:%ﬁ d, g@furlc,
_tqni_tarlq ecn_dTmlwaneﬁul‘fommarm the likef Baricylariyt prefessd asé hydrochloric,

d h%r%rﬁﬂli& %hosc‘r}h%ﬂ[:,eaﬁ‘l%' §uﬁori@5éi§§’, ol e preferably is the hydrochioride
salt.

Further, the compounds of the present invention may exist in unsolvated as
well as in solvated forms with pharmaceutically acceptable solvents such as water,
ethanol, and the like. In general, the solvated forms are considered equivalent to the
unsolvated forms for the purpose of the present invention.

Some of the compounds of the present invention may contain chiral centers

and such compounds may exist in the form of isomers (i.e. enantiomers). The



preventing, reducing or elimnating, whether partial
or whole, a function or an activity. 15 The term

WO 2ovhiobi2s6 can be applied to both in vitro as Me/USHE3/025650

10

15

20

25

30

in vivo systens. As used herein, the term"inhibitor"
refers to any agent that inhibits. Wthin the present

i nvention, the 5HT, a antagoni st and serotoni n reuptake

i nhi bitor may be prepared in the form of

pivaserd dreentiaraintiydexcaleqpichlidameraland anpmixigred thdreofdneiyding

the term :pharmaceutically acceptable salts" refers to
s@??'é“ch'é‘BE %d from 20 phar maceutical |l y acceptabl e

non- t okhecroaitd ofsadmimistratioh mepy beoargeoute, which effealively transports the

0, ni.c .salts.-Suitabl.e non-or.ganic | t.s 4 ncl

5 afioniSeHn ST AhieBons: A SRR curiiel Fbls 18 dfe

bappreprietel bf desired siteeofzamtion, suahab orad uidsalh palmanaty, transdermal,
nesul f.oni c. r | uconi c

TS e 28 of aloBARels raefiC B hepnelel 4 §eTp e dopgt ¢
n@lbelitaneats) tritlavenouse ntrarethrdlf intramuscnlar] infranagal,i aphthalmic
e RePror AP OnRR B OaR BR P T iR of T s eldofist(s) ano
R?Tbﬂoﬁlm:rrieuptykq;igerog?r[(ﬁ)ﬁm?l? J_:mdmurrelhﬂ omsimultanllrag?b. ?br om Ic

0S .Qre
Phe” hy b fomafimaialdhér=Bl: Brs B Rl o flo'onrfore
pﬁhemuti(i agea::tst dr)rmmmmﬂwﬁst’:edt a theria;gél?tiiatoedgiﬁen owf:sdérdals
Srphd€nife hER dadhu R 3y BERMR ot it SRER L. |
?theﬂrnmegulahw seilatedtoaddiﬁm; ordisorder; onsthee |Se|?h taqnﬂir\isit:tfglrl] t
bty BRat et o1 8 ApbAin T Sulfipere
| simaftanenus megnnen istieh as mha single compeursd haui isetb BHT, antagonist
AR BfRInBE L Phieh 5 Tl T kSl SR Rt ripsas fr each
pBid 4 aintagowiet) Bnd seiotmineeptaitt infhioh activiiesr 16 aaidifionsuch
DR Moo S b o o s o gbeit SR Y ooncurrent
efrbeoer lredithet cames thertteatrhérd rediniea avil_hgo_migglbenef{iciaﬂ Idﬂfeet; of the
FBIBMeT Ut BRI @rihs Bdeods UekBioditheif, |
nasal , Tpeitenmrtegntral hersossisystan’, or "SHISH irchudpa died braincand the spinal
PR ARk ey BRI BN s o e e
i nérverssystdnathat aret nalpad af thedp¥$ salchrias cramid! anid spineknesves and

A AU ARRER ot omi - reupt ake. i nhi bi tor (s may

be conToe feems “@mminent” t"dngduU'pharmacologically active agent”, “ agent",
and “medicament” are used interchangeably herein to refer to a compound or
compounds, e.g., antibody, small molecule, nucleic acid molecule, peptide,
oligopeptide, polypeptide, or protein, or compositions containing such, which when
administered to an organism (human or animal) induces a desired pharmacologic
and/or physiologic effect by local and/or systemic action. The agents herein may act
directly at the 5HT,, receptor or provide combined serotonin reuptake inhibiting effect
and 5HT,, antagonistic effect to modulate signaling of the SHT,, receptor.
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10 The term "conbi nation therapy" refers to the
admnistration of two or nore therapeutic agents or

w@ompouds to treat a therapeutic condition orPdi/E82008025650

described in the present disclosure, for exanple hot
flush, sweating, thernoregulatory -related condition
or disorder, or other. Such adm nistration includes
co-admi ni stration of these therapeutic agents or
conpouftesadtinitypoftite S§Hhlrecapéarusaynizen agonizesiaridogenduslydy an

SR HRY YR bR PO ey
sgoaistc egerdrqwb ragsa drog oeaibiar s;&'ﬁﬁ'ﬁa hgamdag BihiTs4 receptar activity”

Siﬁélﬁéé%néddﬁvﬁ i c%ialeo n?g éﬂdto?; ¥on séZﬁ) ?Qoggﬁcﬂgt%ggggt fand (3)

teheoraipivatianof agéwgenons ang emgﬁnoeaagomﬁarﬁxrthermorel theexctivation

et AT DB B RIS 2 BalERRy i nevve

cmuiatetdl mm&ochfreddesmttnfeifhe terepior ey Hmepruﬂﬂed ofl pres¢riman in vitro
gfq(ﬂ(’g JgL,vous systent or " CNS" i ncl udes the brain
{he 5% pirnal cord. The term "peri pheral nervous
syst erﬂ'heoagehm thé presemtdgvention perytte adiministeredney aasneeded

eé‘p otnrﬁf‘éon%ﬁod%%%lg‘?er L T%fe Iéiﬂgh %eatﬁlléﬁpne%%eé )ﬁ/@?l‘gsf%rve

nerve nom ¢ nervous
Z?ﬂaTﬁge,s argt the mtewatfoilm'nng treatmamgfqr régploasesatoalcogyi roay Vary

%éﬁ@ng%g@ ?esnrﬁggﬁ’gét o { @?Dmé@g tﬁee}géa%lth ﬁ\rg‘?e Hhah %ne agent,
dberpgentd may@egadmuanabr&ﬂn@ncusmaﬂw orrtindyecam ke, adwioistsired at
ascég? bgféﬁb%d‘ﬁ%' de, oligopeptide, polypeptide, or
protein

conp05|t|ons cont ai ni ng such, which when
adni nilstoaeehbodinzent,ditilanastag ¢risteinduoed ﬁmshng ih a mddet eSrodent
3 / f.
"’\hgﬁr?dré@gan ) oﬁ@rgégé ?%I—ﬁ' %%c?ﬂsq uﬂé)ﬁ;%%%% dpét{%gécﬁ grs ela(ﬁfc%d flush.
dthas bbe‘re‘oumqmwvewehﬁ\aseﬂrﬂa SHd e.eaponistsonaverundesiesable

SRRLRRERS O ULl Wl 5 B e s
EJ‘HVH‘@ rebabweegiy ower aﬁmmhanmmmammmwmmml agonists
%n%#én\ﬂu% %gglglstls%?th%ggwla Fe%‘ésﬂ' gﬁm@?%é t§§ gﬁ@%@a@@%‘de effects

oge fhlous agoni
ocrf achhbige ammttty wbye mﬂammg she ’dmeramum b@@t—ﬁﬂaﬂewamgﬂ@phmtor

"G 5 a9 157 be LR el Bihaypg o s
Uycer(tqothmmdbgeﬁodege@gbﬂll%ﬂd (2) exogenous agoni st; and
goni 128! BRbLANCA! STHIESAERRS aBOe R BREI A e A Tz,
regpnisd hiddhe desined effecixfipraventing a oriovend-inducesisiocieaseeid tail-skin
Vi’iaﬁw'ﬂel%tlﬂé.t DR and DOB are non-limiting examples of 5HT,, agonists. This effect
is similar to those observed for other clinical therapies for hot flush that have been
evaluated in this model (Merchenthaler et al, Maturitas., 1998. 30(3): p. 307-16).
Furthermore, 5-HT,; agonists and antagonists had no effect in this model, indicating
the 5-HT2, receptor is being moduiated.

In yet another embodiment, increased activation of the 5-HT,, receptor by its
endogenous ligand, serotonin (5-HT), provides a means of alleviating hot flush
(normalizing thermoregulation) without undesirable hallucinogenic side-effects. A
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nmut ated or nodified receptor. The receptor may be
purified or present in an in vitro or in vivo system

wab@4agess s of the present invention may be  PCT/US2003/025650
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adm ni stered on an as needed 10 basis or on a

conti nuous reginmen. The length of treatnent needed to
observe changes and the interval follow ng treatnent
for responses to occur may vary depending on the
deaibiratior tHeeady. inlading 6+HIT | sddeptor Bhiaganiyt axidt SRInasealtldrn

d’b(ﬁ%?ﬁ%eﬂ'ﬁﬂ ?'9“%\1'\9 gygtiﬁ—gpe@&e%%?@%%%ﬁg? alleviate hot flush.

s epar dh gbtyarstiaey @mb@dnrrtenmil-lT2;596nrstwmIm®d)ﬂomi&m group
fl ushisng .in a nodel

FOERS S s TR o Rtorlirty Bas i ShfadRe fsppyorce 00D
lamelx@)ae paddimoathaikgd-brivhsamplekta@ihefHydsibromide (D@8).bimemother

RIS SR SRR GRS pRUBdpRSing ™ St paroxetne,
@mlnedexa]ﬁIﬁé,sdmxetlhe, ampmpmxepg\o bum‘bpmnhataldpg)m and

rel ely ff i n th unds, suc s, DA
ielyie X e nafeneribadimbn B oG, & ShefRuin e
td?reupﬁd:ﬁ%is]:cm@ofamt[zﬂ a Methoayghehiip-1piskeszinyletts/)N-de
cts a_5S5HI2a agoni [ r I, P t .
R EMET S aRtrs B0Te Ay Gpb iy T IR I rindoly. 1
Pipgrazing ety N-A 2 yridhot)cydbfexansedrsoxamiddandiNA DI 289%@Astra
é}eere activating the 5HT2a receptor through its
nous ligand. |In another enbodi nent, 5-HT2a
r eceptloia peferred embsdingeni)don{pouhi2act 2wodgh periphiesdl inddadf action
the l%@;l redt ef fect of preventing a nal oxone-induced
ECPROFPi | -skin tenperature. DO and DOB are
non limting exanples of 5HT2a agonists. This effect
is simlar to those observed for other clinical
therapies for hot flush tEXAMPMES been eval uated in
this nodel (Merchenthaler et at, Maturitas., 1998.

30(3) 1y pfrég%n"t ﬁ‘ﬁ)antlorf # rf\‘jrjc}%rr '&r@ﬁ d lﬁ’cﬂgrf%ﬁoﬁiﬂﬁ g&é%?leéniﬂ gvduch all

ant agoni s ect node
testsBindpescentagep aee by welgbt ﬁgﬂ d@gﬂeﬂemr@&elsw yaebsantblen@se
eithedi reR uId 'b@‘ifn@@régﬂdacﬁét' tH ngflesI Rl irldicad gpr rred
recep t or (0] enous I gan ser ot oni n ? }-ei{'z
mrnlwatmsnta oﬁ’é@nevamtloralar@mvan |bmgvay@n‘ illpstgation only. From the above

(LA RO Oy RO s
FebRragsa 306y ofAbie wentt@mand amh@nt depertiagyfronmthesgirihgnd scope
héfEof é:éﬁ gﬁ?& Q/Eﬂé“%[ &&ﬂ@%i%g&d@ﬁdﬁ%ﬂoﬁ%@f i dnflon to adapt it to

increa signal I ng 2a receptor
s\@ripug Heagestapd gonditionst e hot fl ush.

GENERAL METHODS

Reagents
MDL-100907 (5HT,, antagonist) was synthesized as described in

W091/18602. The following reagents were purchased commercially: fluoxetine (SR,

Sigma), 1-(2,5-dimethoxy-4-iodophenyl)-2-aminopropane (5HT,, agonist, DO,
Sigma), WAY-100635 (5HT, antagonist, described in US 6,127,357, which is hereby
incorporated by reference), morphine alkaloid pellets (Murty Pharmaceuticals,
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In yet another enbodi nent, 5HT2a agonist is sel ected
fromthe group consisting of

wa2{02/0562686 met hoxy- 4-i odophenyl ) - 2- an nopr opanePCT/US2003/025650
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hydrochloride (DO) 5 and () - _

2, 5- di noet hoxy- 4- br onbpanphet am ne hydr obrom de (DOB).

In anot her enbodi nent, the SRI is selected fromthe
group consisting of fluoxetine, paroxetine,

séexin@tbh 1Y), kétaminesPhoenix @bammaeutican)s, Betmantj @A), and naloxone

i ptyline. |
R A Rl ST o1 1€ Lo et eo”

fQQ.B!ﬂghe group consisting of

S A B S B AL A

( HipsolvedinNbraenl 80, ihjaatetbsublcutbneously (sc) and administered at the following

0 G S LT E8

'e rrlgd@) r¥RL-10090WE.thaisd atg/id)mad ghlogena (:lfmm}’kgl)m(tﬂarﬁﬁe

A, S B SSRGS sy
Eata‘iﬁallneékg at p doké that alak deteamineddo te peidlyesetiaiesbut il vt cause a

ekt A SRR L U, vl ess otheruise &

be tood t hat these Exanpl es,
whAhimalg ndi cating preferred enbodi nents of the

the. abgy etz KPRt chileew (ol2RhaNMR Bl rerk ™

i gornimercial Wvendon (Baaic, aennamtewa,srst\émndahdlwdually housed under 12 h

ck d wi t hout
d{;%{t/ﬂ% rlﬂ(\) %ﬁ‘?ﬁ{l rrﬁenhtgmk,g\é?gédgg g\hlér?a Wsree%rpwd%%wltlhﬁ’iggdard rat
v@hCiVbem wa@ngéﬂblamm rmdl fications of the invention to
1 1es and condi ti ons. GENERAL
A~ (5HT2a ant agoni st) was

synt he@l\larwttmslzeﬂasats weednjente8 @nv@ B1aily1f868-2. dai]h &vith vehicle to
f ﬁlHuﬂ% %@eé{%&ﬁ&s@g\%ﬁ%&u&&p ﬁ%?e‘?ecf o%rggu%d&) o¥| test day. On day 4

fl uoxet

10f(doshgdmehinexdepéniientepimnintidce?)- bymubomtamemjse(sé)&h-lﬁ@atanon of

%I%gﬂ%ﬁ rﬁg%g%%?fll%%\?% h%?p%ﬁéti) gnstﬁg Pgﬁﬁpéc%%ugr region. This

i modeli® bageddipon anefstatlisiuas) morpbinedepenaddrit ahlokongdleddsilush

' %#%{%TP g%tr gg:%fgg%ﬁlg %&/%strog’le]n tyggtrgggt%(gt]o(s%ﬁ et al., Proceedings of the

Society for Experimental Biology & Medicine, 1990. 193(2): p. 129-35). Four to six
days after implantation, morphine withdrawal was induced with an opioid antagonist
(naloxone) that causes a transient increase in TST. In a typical experiment, rats were
administered their final dose of test compound 1 h prior to naloxone injection. Rats
were mildly sedated with ketamine and a thermistor connected to a MacLab data
acquisition system was taped to the base of the tail. Tail skin temperature was then
monitored continuously for 35 minutes to establish a baseline temperature. Naloxone
was subsequently administered and TST was measured for an additional 60 min (total
recording time 95 min).
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Lexi ngton, KY), ketam ne (Phoenix Pharmaceutical s,
Bel nont, CA), and nal oxone (Research Bi ochem cal s

wO paoafon266 onal , St. Louis, MO . Dosing Al conpOIO8®03/025650
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were dissolved in sterile water except MDL-1 00907

which was 5 dissolved in Tween 80, injected

subcut aneously (sc) and adm nistered at the foll ow ng

dosages: fl| uoxetl ne (10 ny/ kg) WAY- 100635 (0.01, 0.1,
Y X3induoe tory dysfgnétipn.mddell - 1 00907 (0.3 and 1

Mg/ kg) . o
Phoeni x‘gﬁgtr ﬂn@%g #tegb%nég%q ds @%‘ %\Fﬂ;@b@m é@i‘@t"g ?E%T was
| moniéored m;bvairlbyommedétets oy tdgmatry.a Tie srodehbas béen modified from a

Gi ?éi)oﬁ'tg ?tg& %¥ oscﬁpggﬂ &n pét . of fun‘féff"f%? p%tterns
h g 9 T OSkin 1 é . g\nl mal' s

enpéracure Y

G&%rqzrebeom al@r@ma@glmrr@mﬂ Riyarmacelogy, 200 2.20i9(1 )Nprét?-54)
LR, EPBRAR o P SOAE9 Wi e

I T@‘rﬂ?ﬁdE#(k ata Seiencesalntepmational) waaimpldntat szﬁrﬂhemursah*ssapular

ﬁ)npe[n%%k/%ﬁg ﬁWemﬂ)gﬁéta%g%&nt% \ngst- téjrnﬁéleﬁ ngtgﬂge t}é’ﬁtaﬁ& s@c%red 2¢cm

| tum epen I'rental
Cbeyoné ¢h&)basee6fteraa 3 dwres:om]ye:enedi baselinedES T yecoating3-véere

?ﬁéﬁit&\%& H)r ?F&é ?l é Po eéﬁﬁ]léféns )Zb%gé]l r{eeﬁ?ts dﬁé@?@?gdrﬁlﬂgtered a
ofingle sioag pf eﬂbneptashgardgcpmddm nekiclesnd |Tr&i|'u&ulrbyltored continuously
PSS Sb7 b oy ) AL o
rexgir @4 Irhéniod, atfetds of @smgmuuﬁmweMeleisd abring laacfjh of these

i gm
(PR 85 0 3R B ol A PR b R oyl TR

abtatistRabaraiviings of the Society for Experinental

sB: )‘2' ng?/ g‘n%(?%ler | ﬁ'p? ﬁ'&oli llnéﬁg’e(dzg n%oxo%%?n @Ophlﬁé)ffépe%gent rats,

i altidate avagianblyzed osin® Edwamcagmeweﬁtte@l&eemeomytotslmenre

3 " i i T
g )%%grﬁﬁerngcn{;ﬁ@'ﬁﬁeg W\«Aegl;;gt‘é&)eg‘ﬁns H&os'&tel Was flt{tﬁ 1t R:%E{h%? here were
o$ignificant diffiepamngesl inithé rgapoosest b;etwwmb:@atmenmr@um dine dRbet was

I

‘é\%ﬁnaﬁ}éigth ag%%lﬁ&g%tgrq/a# f@?n 58 hﬁﬁﬂté‘& g?@dprfar E&fﬁ%'ﬂa?otx%e
t aqhenjlstretwrh@efsas@ tcoas time 0) tol 60 mTutds after thet teggtmentt Thefi rst three
V\@%dg@ glﬁré@{)@ré l?ﬁréh'ag%%gélkn\é fﬁfcgbi%ér?éﬂ%‘?ﬁgéganalyzed as

esta erature
s&B@EQ‘[@ﬁfdryaddhﬁnmps’trér@asdm) T8tipke compariaons dleasiisqaare

a&'éUiétioﬂQE‘i‘:D?;Q—ngLQs)(ér%@ the 'il%ﬁﬁ)ﬁé#t BQ)UE)E %Fegé'n ﬁﬂ&é‘ boint were used

for the analysis, however, the changes in TST is greatest at 15 minutes post naloxone

administration and this time point provides the best indicator of flush abatement.
When appropriate, estimation of the EDs, value was calculated. The EDs, value was
determined using a log scale and the line was fit between the maximal (15 min post
naloxone ATST) and minimal response (average baseline temperature prior to
naloxone). The EDs, value is reported as the dose of test compound that abates 50%
of the naloxone- induced flush.

To analyze changes in TST induced by test compounds in the
thermoregulatory dysfunction model, a repeated measures analysis was performed.
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nonitored in ovariectom zed rats by telenetry. This
nodel has been nodified froma previously reported
prot ocol based on estrogen regul ation of diurnal TST
patterns 5 (Berendsen et al.European Journal of

PH&ermaeds! begd fopamalysisiweg THT 3((GRP-(8=up) + FR (howishigr (GRP*HR) +

t
F EAASETIERD sl oF TRGh RS e BNRh R e Bk i e reported
| dRast aadare means aeesthe mpsp@metween vilges be if dothsgroustbgrlthesame
o P8sit
" $akaMheafhe! PEstlrdR 184 ggﬁg@%ﬁ%w@%ﬁ%&%ﬂﬂuﬁ Ltests of a
Afdtf‘éarera:ewe@a@err@'@mfoyem hawt, Thbes e@nseae/a‘rﬁ a esult was gst

fuag‘e%@gk%@glplé%{é rt}kléleﬁp R/%lug WiRYSo bg5ZAﬁf %}kél ryés?zg nges%erformed

base m ni stere
ofusEgtIAy PROS MEdh (R Garey NG )c Fer eantl cd8pouad, a baseline

AR AR Bb atD b R [ or

pHéHhDHUMevﬂheQayh“@dvdo@ngeffects of test conpounds
were tested during each of these phases by dosing
during the light cycle or just prior to dark cycle.
15 Statistical analysis ToerAgiPyEer changes in TST

i nduced by nal e.in quro I Ne- endent rats, all
data was anal y%w '—’r%fﬁ?—%ﬁggﬁgeﬂrreasur e.

The factors were "treatnent"” and "tinme" (repeated).

The nogeits Wae lﬁjb&teﬂ%ubéiﬁéném%/f@é) vMHQfeﬁmYé?(s%nle H20) DOI
SI ni.fi cant. differences in resgonses bet ween

(A aeatOORish @ﬁ%ﬂawﬁ@sw%nﬁ&r'@m @af pdavnigtered atil mg/kg),

| AL, VartSg diis? mo?i_Omg@vtv@a% s(yn%).:,lzea b8 HeédPlbbB‘Ih Uslmnﬁtg us
aqulstratlon (referr m nut es

A Ve USre ittt USTFhEOQ 5?%6-’3 b 249 é-é%ﬁr?ﬁ§ Afgrand US

3‘66001%@) @#hikh léﬁ@ﬂc@l?om&?ﬁér@ﬁ bﬁ@fe?é’f%eélsséN/éd i &tRile'850 and
anale%(zed as ATST ST for each time point -

niEeRed abai% wgm SHFavgSWere qdnanisierag2min prior to naloxone.
devi at |MEL 6@@@)7 (BHY 2 dnbnid |ftcaﬁtlﬁ ih8GeddA inSre8sEM tail skin

at eac oi nt _were use 25 for the anal ysis

hé%@%?t”“f Hréoraqaaﬂ@ggstraﬁowgfmal%xog'feéﬁngegqwt In omast DY

PESHT A e@éﬁi@t} sngﬁﬂi&hﬁ‘ﬂféﬂa@éd 212 nél&oﬁélin‘élu&éd%s‘h%l%ut affectlng
pr ovi de ator of flush abatenment. We

apBrd iR 'f%h"b‘fe%%fw&t (FigHreptB) Piaema gamgestyaied that the ablhty of
C H@Iub aliiihte TasonioOinsabiltg ivesectiel ondtisned w&ugmtha 5\LI<19a

scale and the line was fit between the nmaxi mal
p6‘§‘iep9‘ial oxone i TST) and nini mal response (average
basel i ne tenperature prior to

EXAMPLE 2
SHT,. Receptors and Thermoregulation in Two Rat Models of Vasomotor

Instability

Method as described in the general method section with the following
exceptions:
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30 nal oxone). The ED50 value is reported as the dose
of test conpound that abates 50% of the nal oxone-

w0 padwoetsd | ush. To anal yze changes in TST i ndupedukzn03/025650
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test conpounds in the thernoregul atory dysfunction
nodel , a repeated neasures anal ysis was perforned.
-13 WD 2004/ 016256 PCT/ U82003/ 025650 The nodel used
for analysis was TST = ((GRP (grou

( (G~ B wereimEten Rapgutananyp vy ehisie (RS TD) CPRo10SR)-
CQVag !4%@‘?0 W@é-bbﬁéhdeB%H &eRpeRBAIH Qﬁ’dlaie?ﬁﬁ[s $quﬂrrﬁjo|e (5HT

means are the expec ed nean val ues as

h&goniRg “@ﬁﬁ’émhﬁﬁé@l andespabe in WEs92/4rt04 él§§<§vqsﬁn ﬁéﬁﬁh‘q §20 and
E i tbl%fd 163, S, @ﬁmglkgsélgﬁt 'aﬁ{ameEt‘(Ef@ﬁléron m@tr@ 1-[[2-[(2-methyl-

erence etmeen or €éach hour

c&mwdyﬁpxx}@ p&ﬁldv&c@qumé@dﬁme) (Boridgretal., é. l\d@ﬁi fGheamt 1997,

uqloe§§94 %Bz\ﬁééldﬁ’s%of()@é |n<stgrllg:f-f:20 dNdl adARRLIEA&FateT, 1.0 mg/kg) All
performed Usin D (SAS, Carey, NO).

eaicmgscwrp@dﬁmstgr@a%mlwwrtceﬁ%mﬁure for each rat
nas eSlommbed: bpgj%@bameaa) SRIBRER e mbBAMLRAPRYH rdt model

12 h perio I'or to dosing
5ideprtsREbBpt @aR)Er,2 édt,B an Oﬂlﬂefqetahafgn@f?dﬁ -oyelgrentalhiEl4diazepino

B A B RSN B YRR et

stpandyl)@xﬂzﬁmmlla@rhampxslilmwde £H T ﬁl@tag@)lst) (@F{FEB\) did not

u%@%%hwﬁfg% Eéog‘g%ééﬁ’.%4&@3@'?%&8@Y'%@Hﬂ%°é&m

5 spedifig canpaymds indiggtesithe effiscimf ®0I (A4 T. agapisis due to its action at
, 8 ch are incorporated herein by reference,
dtgé)éﬁ? Qecews,[e“ le H2O and administered at 0.3, 1

ng/ kg. All drugs were adm nistered 20 mn prior to

nal oxone. 20 MDL-100907 (SgkAgnpig 8goni st)

significantly induced an increase rn tail skin

t enper at ur e RYdirelctihg SMANSiIQhakinid SHIT QUsiiiy 8 cehfbination of
(Figure 1A) . Tn contr ) '_ c,_agoni st)
significantly abated N e s neE QDR AARGOPIIRA K

wi thout affecting basal tail skin tenperature (Figure

1 B). Thas We?@ﬁwjécﬂﬂ%&ﬁt‘éﬁé&ﬁlﬂ Wigt vehitde adtbrilé HQOPffluo%e

to alleviate vasormtor i nst abi IS sel ectiv

me§ioma St LavisddR) Wae disebed ﬁt?réeﬁ? %ﬁé antagonist,
WAY-100635 (Sigma, St Louis, MO) was dissolved in sterlle H20 and administered
at 1 mg/kg or with a combination of fluoxetine and WAY-100635. Fluoxetine was
administered 1 h prior to naloxone injection and WAY-100635 was administered 20

min prior to naloxone.

Changes in TST (A°C, Mean) over time in the morphine-dependent rat model
depict fluoxetine or WAY-100635 administered alone did not significantly abate
naloxone-induced flush (Figure 3A). However, a combination of fluoxetine and WAY-
100635 significantly reduced the naloxone-induced flush. At maximal flush (15 min
post-naloxone; A°C, Mean + SEM) only the combination treatment abated the
naloxone-induced flush (Figure 3B). These data show the synergism between an
SRI and 5HT;4 receptor antagonist in alleviating vasomotor instability. In addition an
increase in stereotypical “wet-dog shakes” associated with 5HT,, receptor activation
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5HT2,, Receptors and Thernoregul ation in Two Rat
Model s of Vasonotor Instability 30 Method as

wale@anid2eel i n the general nethod section w th PEEUS2003/025650
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followi ng exceptions: -14 WO 2004/ 016256

PCT/ US2003/ 025650 Rats were injected subcutaneously

W th vehi cI e (sterile H20), (7bR, 1 GaR)

1,2,3,4, 10, 10a- oct ahydr o- 7bH-cycl opent a _]_[1,4]di a

z ePyPRbpted 7The$ﬁ qiata inaply thas thepeombipaiiengediragissSHT signaling through
S z 1 [

o e BB ARBATY G ddnel e g o g o DT <Rk 2.

ant agoni st (6-Chloro-5-nethyl-1-[[2-[(2- rrethyl 5 3-

pyri dyl)oxy]-5-pyridyl]carbamyllindo]ine) (Brom dge
et al., J. Med. Chem, 1997, n%é%él 3496) was
di ssol ved | BffedtafiSHT 1m&@manmrmdom|&tmn Wity SRI

ng/ kg). All drugs were adm nistered 20 mn prior to
nal oxon

Chan TST Ve qver, time in the
nmor phi né fﬁ F,'ﬁte %l{bcH{?glgpushﬁwﬁﬂ %gfgcl@fﬁqlle H20) or ﬂuoxetlne
10ﬁ§mé, <ﬂssﬁ>lvéd8n Sterile H20 at 0.1, 1 0or 10 mg/kf;) and the 5HT1a antagonist

SRR e BB L bbb )

0
ed ﬁ\ 1 Qrmg/kg) olr fluoxetine
6 @blmg/hg)&ridﬂNhYHObG% .01,2. et hM'mg3kgi) Fluoxetlne  Was administered

o4 Bt o gaR b B VATl Aiihiag o gn pior

namaimme i nduced flush. The lack of activity of 5HT2c
recept oy - spec ounds |nd| cates the effect of
DO (5 L{%S?')(%g I pestngloxpre; At Mean e SEMLfucpgtine dose-

r e@@j@h@éntiy&a@&%@’h&o%&ﬂdﬁ%ﬂ@ﬁ whEh cohBiliigh WRY-100635

f S Lo
AL Rket (HGrRAA Bl ¥alHn 20208 Ok Al e DRI g (13 Rin post-
v eﬁﬁl&)&oﬁe( Kl Nd 8B WAK9 5@635’@03&3((@8@%%13%%%_&% naloxone-

di ssolved in Steril

MO
an'f‘ﬁk;.‘ﬁﬁ‘ill flysh whengombined wvithdlugnetine$10 melkes (Figtme 4RsEDs, value =
di ¢5¢L\esbg. Mridse Hb{aqnai%é?e%i SRET faSHEF S@ﬁ@{ﬁ&% {HSbrtant

or wwih a conbination of fluoxetine and \Y- -

FI eRaiuigy én petentistingths Q@Lﬂﬁ aetian af ther BBk sinee ihisl aapable of promoting

i W@Q&tﬁr@"aﬂcﬁiag a\é\?%eﬂ@@&%s THRSn3e5HeR LS O fldxethre (Totngikg) in
rior to X

P the presence of WAY-100635 is likely the result of more efficient redirecting of 5HT

signaling through the 5HT,, receptor. -

EXAMPLE 5
S5HT.. Antagonism

Rats were injected subcutaneously with vehicle (sterile H,0) or fluoxetine
(Sigma, dissolved in sterile H,0 at 10 mg/kg) and the 5HT,, antagonist WAY-100635
dissolved in sterile H,0 and administered at 0.01 mg/kg) or fluoxetine (10 or 30
mg/kg) and MDL-100907 (5HT2, antagonist, at 0.01 or 0.1 mg/kg). MDL-100907 was
administered 55 minutes prior to the naloxone injection followed 15 min later by the
administration of either fluoxetine or the combination (Fluoxetine 10 mg/kg + WAY-
100635 0.01 mg/kg).
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Changes in TST (AC, Mean) over time in the

nor phi ne- dependent rat nodel depict fluoxetine or
WOR4A026E5 adm ni stered al one did not signifiPenUB3003/025650

abate nal oxone-induced flush (Figure 3A). However, a

conbi nation of fluoxetine and WAY- 100635

significantly reduced the nal oxone-induced flush. At

maxi mal flush (15 m n 30 post-nal oxone; AC, Mean SE

only t Hd mafimakfush 61b mirceasteaioxenss 1éd, Mean * SEM) MDL-100907

n -
RSB By Ferodiihe cbimEblirr g gPaRR RS fig Faone induced
aniust @Figete 5A). laldostrastt atrmgaxirasidlush ¢15 nnrsmﬂmnlalomne IMC, Mean +

2G| fdy 2hoob? BhEARSel bty gb{%{:f fiuRé 299 mo/kg) (Figure

5 WBR)0 Gvidtiva2lydadraistsgd3iD 0-1 56T prwaSo aoipee of fﬂweme (30 mg/kg)

S R OB B et AR o grc

gener al Trmd dateedeonenstmatecthattthié SBid EA mneptmlm Elfferentlally

i vl o cipuoegor REHRR (BRI AV B S MBeHE 10 or a0

v eﬂmglkg ETHust BHT | eet&@r amtag‘dnmmetooné)lna(h& gma,fludxeime [diffegentiates

sterile, H 0 . .
10, SR ferm iR Bsuriiont o i ich RS s ehe Bty =

admﬁmeetmoedohnﬂdno ng/ kg) or fluoxetine 10 (10 ng/ kg)
and WAY-100635 (0.01, 0.1 or 1.0 ng/kg). Fluoxetine
was adm nistered 1 h prior to nal oxone injection and
WAY- 100635 was admi nistered 20 mn prior to nal oxone.
At maxi mal flush (15 m n post-nal oxone; AC, Mean +
SEM fluoxetine dose- dependently abates the
nal oxone-i nduced flush when conbi ned wi th WAY-100635
15 (1.0 ng/kg) (Figure 4A), ED50 value = 0.20 O0.11.
At maxi mal flush (15 m n post nal oxone; AC, Mean SEM
WAY- 100635 dose-dependently abates the nal oxone-
i nduced flush when conbined with fluoxetine (10 ng/ kg)
(Figure 4B), ED50 value = 0.01 + 0.009. These data
i ndi cate that 5HT1A receptor antagonist is an
i mportant contributor in potentiating the acute
action of the SRI since it is capable of pronoting 20
fluoxetine action at | ower doses. The increased
ef ficacy of fluoxetine (10 ng/kg) in the presence of
WAY- 100635 is likely the result of nore efficient
redirecting of 5HT signaling through the 5HT2a
receptor. EXAMPLE 5

-17 -



25 5HT ,, Antagoni sm Rats were injected subcutaneously
with vehicle (sterile H20) or fluoxetine (Signma,
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ant agoni st WAY- 100635 dissolved in sterile H20 and

adm ni stered at 0.01 ng/kg) or fluoxetine (10 or 30 30

nmg/ kg) and MDL- 100907 (5HT2a antagonist, at 0.01 or

O 1 ng/k?) NCL 100907 was admi ni stered 55 m nutes
oxone injection followed 15 mn |ater

by t he adn1n|stration of either fluoxetine or the

conbi nation (Fluoxetine 10 ng/ kg + WAY- 100635 0.01

ot i PR ST R tonT TR HORROHIRRY g
MalntelgoD 39 89 a doswined peepbeatidnyfor the sirsdiineties, sepdrateadrisequential

I8 R A Gl c{?%@v@hﬁ@%aisgﬁgﬁgs;ﬁfbk yph (Figure

n co rast, maxi
post - nal oxone; AC Mean MDL-1 00907 potenti ated

5 55) ”e'f&&ﬁo%é.*%cﬁs??ﬁnQa%&a*‘@ ?& AinvBe. T 0885 Eh el e oroup
t cnoasﬂhrmofdlbokétmexﬁro}mln(a3€19rtrgllriegjll:vglti]dtar{ang}eggm?ﬁine, amoxapine,
ggdgg éSH el?dpl?%# %'tglgﬁ’h égﬁ(g%'?gﬁpgg hstrate that the

SHT2A receptor antagoni sm di ;fer/enti fal I y6effect s the

£, ol B Rg f SR V00 Bpdai s,
argnéagoniss im sefectsshibom éed gmupvconsidting ok N-{23@-(2-Methoxyphenyl)-1-

di OJ vé(g%%ﬁw ﬁf}(ﬁ N-2: é)gnﬁ b?l?y%%t%%?%c%%@h?c}et) ,ia(#& (N](Zo I(/leﬁl% (ﬂ-mdo[yp

ine su
d| 1f~plperazmyl)eimd) -DIf( Za:(ytld|oml)cyclbﬁeme2®©éxa)ﬂlﬁé ﬁﬁd NAD-299.

PCT/ US2003/ 025650 What is clained is: 1. A product
conprising a serotonin reuptake inhibitor (SRI) and a
S5HMTla 3Jsenafagaitil.s bgarsstdn terbamdactprealf amaedicaméra fortthetreatment

Si ential use in the
t @@P&Qﬁ%} 8&%@?@@@?{3@% vasonotor instability.
2. The product according to claiml1l, wherein said SR

550 LI oM £ PerciO0ah ST bhit Ui o the
argygpéansjsting Of skygiepinn 1-(B.oglirneihoxy-4-4idophemi)e2ramirdpropane

a'ﬂgHchﬁonIlié ??OI)%ngT%fé (agHe%o aff-g{q%%%p%gta% BQ ﬁydrobromlde

ér el n sail
(DOB).

6. Use of a serotonin reuptake inhibitor (SRI) and a 5HT, antagonist in the
manufacture of a combined preparation for the simultaneous, separate or sequential
use in the treatment and/or prevention of said vasomotor instability.

7. Use according to claim 6, wherein said SRl is selected from the group

consisting of fluoxetine, paroxetine, sertraline, fluvoxamine, duloxetine, amoxapine,
doxepin, bupropion, citaloprom and amitriptyline.
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antagoni st is selected fromthe group consisting of
(N-[2-[4-(2- Met hoxyphenyl ) - 1-

w@renazsayl | et hyl ] - N-2- pyri di nyl cycl ohexanecaP@Dxa20081e25650
), (R-N(2-Methyl-(4-indolyl 15 1
- pi perazinyl)ethyl)-N(2-pyridinyl)cycl ohexanecar boxam
i de and NAD-299. 4. Use of a 5HT2a agonist in the
manuf acture of a medi canent for the treatnment and/or
prevention of vasonotor instability. 20 5. Use

ag{: ggtd ggg{pl{r:(gorg i’lﬁ tgrbﬂher‘eﬂﬁ'ﬁ Bidn c%ﬁh‘? @Egr%ﬁ"l SHPHPL, ahagonist is

group consistin ser ot oni n,

1sélgctdd domethb groupconsidinghes i~ {%(%Meﬂwvmua 1-piperazinyljethyl]-

h h

KL B BicrER SRk tR e, (R Methi(e-ndolyt 1-eigragin)
5 2Bthgl)- NJ(;aepyri‘dlral)smlmeaameﬁarMQmm@ndrNﬁ\%Zﬁ& (SRI) and

a b5HT,a antagonist in the nanufacture of a conbi ned

preparation for the sinultaneous, separate or

sequential use in the treatnment and/or prevention of

sai d vasonotor instability. 7. Use according to claim

6, wherein said SRI is selected fromthe group 30

consi sting of fluoxetine, paroxetine, sertraline,

fl uvoxam ne, dul oxetine, anoxapine, doxepin,

bupropion, citalopromand amtriptyline. -18 WO

2004/ 016256 PCT/ US2003/ 025650 8. Use according to

either claim6 or claim?7, wherein said 5HTla

antagonist is selected fromthe group consisting of

(N-[2-[4-(2- Met hoxyphenyl ) - 1- pi perazi nyl ] et hyl ] -

N- 2- pyri di nyl cycl ohexanecar boxam de) ,

(R -N(2-Methyl-(4-indolyl-1-piperazinyl) 5

et hyl )-N-(2-pyridinyl)cycl ohexanecar boxam de and

NAD- 299. -19
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