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sel ective dopam ne D4 receptor agoni st or a pharmaceutically acceptable
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sexual dysfunction including, but not limited to, erectile dysfunction and premature

of

20  ejaculation comprising administering a therapeutically effective amount of a selective
dopamine D4 receptor agonist or a pharmaceutically acceptable salt or prodrug thereof.
Another embodiment of the present invention relates to a method of treating female
sexual dysfunction including, but not limited to, female anorgasmia, clitoral erectile
insufficiency, vaginal engorgement, dyspareunia, and vaginismus comprising administering a
25  therapeutically effective amount of a selective dopamine D, receptor agonist or a

pharmaceutically acceptable salt or prodrug thereof.

DETAILED DESCRIPTION OF THE INVENTION

30 All references contained herein are fully incorporated by reference.
In its principle embodiment, the invention relates to a method of treating sexual

dysfunction comprising administering a therapeutically effective amount of a dopamine Dy
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i n ter Min@hadiniaV@iorgl drédtilé MBuARRIY Naglhthl & gm&lﬁﬁa Wi RragifRnits

val ue for the dopam ne D2 receptor:; and b) Tacts as an agoni'st in_any one of
t he2 uneemprising pdranmmg@gihe@pemﬁy sffedtive amotnipefrs setective depampinePs as

descr| b?eceg't%r agomst or a pharmaceutically acceptable salt or prodrug thereof.

A preferrred embodiment of the present invention relates to a method of treating male
erectile dysfunction comprising administering a therapeutically effective amount of a
selective dopamine D, receptor agonist or a pharmaceutically acceptable salt or prodrug

25  thereof.

It is to be understood that within the scope of the present invention, that a selective
dopamine Dj receptor agonist or a pharmaceutically acceptable salt or prodrug thereof could
be used to treating sexual dysfunction as well.

Another embodiment of the present invention relates to a method of treating male

30  sexual dysfunction comprising administering a therapeutically effective amount N-{[4-(2-
cyanophenyl)-1-piperazinyl]methyl}-3-methylbenzamide or a pharmaceutically acceptable

salt or prodrug thereof.



I n anot her enbodi nent of the present invention, the selective dopam ne D4
receptor 25 agonist is a conpound which is a) at |east 1000 fold selective
in terns whos4189al ue for the dopam ne Da receptor conparedcmwudoi/uigy K;

val ue for the dopam ne DZ receptor; and b) acts as an agoni st in any one of
t he functional tE}har macQl ogi cal nodel s of .t he dopam ne receptor as

Da
descri bed hefepther ampbrdimentafplriprgiant nyentionprelptesste gmethodot reshing derasls to a

nmet hod r ' o . [ i : . IS¢

i i e R ort b Reinil Dl By Ml P BRSO RO (43

ef f ect | syanaphengt)- lopiparasimlyHoicthyt) -Bapcthylbendadhidecareplarmagaticaly aategable W O
112/1 189-t PCT/ USOL/-13139 pharni aceutically acceptable salt thereof

wher ei SO @rogiudthsredfoes not cause significant emesis. Another embodi ment
of 11e_PreseRhohBVafibddRehtr el prkQnitRhiai e thG3hich SPkAHRE AL
dysfunction in a mammal conprising admnistering to a manmal 11 need of
-such 5 d¢reetde desfinctionlvengpisingiadalinisteshg e tharapeuticallyrdffeofiveaameine N-i{ [4e(2dopani ne

Da receptor .agopist. or a pharniaceutj cally acceptgbl e sal.t .1t hereof, .thereof
wher of reYaRPRhRYUrH-Biporra Ry IRy Seetty el runace gy AP SR di et
of the preIprbdrbpupRMdfon refers to a nethod of treating female sexual

dysfunction'in a mamal conprising adm nistering to a manmal in need of
such 10 tr eaf\nether embédimaptenithecpresont dveniion sebatesrtoarmethdd of teesting male

dopagn ne eceptor agoni.st or. a pharnpceutically..accept abl alt 1 hereof
¢ noRLof e BBl c SRR indeRR TRGBEMLERN IR Bt s h ot ner
enbodi NEAL2Yyridiey 1 P1-PHRAziHy M PN H-Ri6leor hdharmiRenad]19acddphdld & dral e
erectile dysfunction in a mammal conprising admnistering to a mammal in
need ofpredosg thereek eat ment a therapeutically effecti ve anount of a selective
dopam ne D4 89 S C i.cal e | £ .t her eof
t her eof V\herélgﬁt?lgl;%b agoglgltsottfﬂ%ro%gse%gﬁ{vggtﬁ%g} eisaﬁ%ntll)%ingegﬁ djéfr@fﬁ@ ?% %her
enbodi nerbalafysfunetigh eseprisingadatihiseming @l thérapetieallyheffetsiee amophts-fraselul-i cal 20
conpositions comprising a,therapeutically effective ampunt of a selective
dopki n’§4t§a-nyw§;yé)o}-pg§mryﬂln&%ya}ﬂﬁa\nﬁa émaipglalm?emawa?ﬂp@bkawt Br

pr odru hfi combi nation with a pharmaceutically acceptable carrier
for thgplj'g)??gﬁﬁn%rﬁ%pof sexual dysfunction. Another enbodi nent of the present
i nvent i on r eAaothsr ¢robodiments tlof prpseat myvertinn hdtesdo apushdd afitseatiogpralessi ng a

t herapeutical ly. effective anoynt .of .a sel ective dopam.ne D4 2 ecept or
agont St eTErIG XN URGHAB OGS P STl f S Ceept o VS Gpropie Sfhiciond:

conbi naf[4qn-pyidiny1)- 1-piperazinylJmethyl}-1H-indole or a pharmaceutically acceptable salt or

20  prodrug thereof.

In another embodiment of the present invention, the selective dopamine D4 receptor
agonist is a compound which is a) at least 3 fold selective in terms of K; value for the
dopamine D4 receptor compared with the K; value for the dopamine D, receptor; and b) acts
as an agonist in any one of the functional pharmacological models of the dopamine Dy

25  receptor as described herein.

In another embodiment of the present invention, the selective dopamine D4 receptor
agonist is a compound which is a) at least 25 fold selective in terms of K; value for the
dopamine D, receptor compared with the K; value for the dopamine D, receptor; and b) acts
as an agonist in any one of the functional pharmacological models of the dopamine Dy

30 receptor as described herein.
In another embodiment of the present invention, the selective dopamine Dy receptor

agonist is a compound which is a) at least 50 fold selective in terms of K; value for the



a pharmaceutically acceptable carrier for the treatnment of mal e sexual
dysfunction. Another enbodi nent of the present invention relates to the use
of phar mreweukise®l conpositions conprising a therapeutical lrgTafShesiidye
anount of a sel ective dopam ne D, ~ receptor agonist or a pharmaceutically
acceptable salt or prodrug thereof in conbination with 30 a

phar macéanamizg Pyregeptepecrppased withitks Ks wlug §9& therdapemine Dotecenior prd Blaetral
dysfuncy i . i i to the use
of " phar B RE 5 8P MRk A RESOAEN ORI ROEL D, P
amount eteporsasldesdribed hdmdam ne D4 WO 02/.1189.1 PCT/ USI | 1/ ~3139 receptor
agoni st or a_phar macegti.cal |y @ccept abl e salt,  or prodrug t'heﬁ;)ZOf in

.conbi nati on Wiankthsr prbpdimestof Bg Prejentdoveptian the selpqtivedopaning s TeGepior nent  of
mal ez er i i : 0 LME, . , j efers to
el bt Dhipist S AUl i BAF o B 06 MG SR e in R SER DAUER Y P %1 D' Do
-1 ecept odopafnine Bpreveptphcorapared kith e Klioyzdus foe thegtopasine(13d teeeptorCandeb) agts , Mol

Phannacol ( 1988) 33 (6) .690:695S; eller, HG et . L..Psychophar macol ogy
(Ber | i n3s 41 2E9B1RY i)ngipy(o(ng o)f%@ fynatioga ﬁo&%lcqﬁ\!ﬂ%ﬁ%fﬂ; 4r macol ogy
(Berli N)ecdtSBR)a89 bl Kere3.2S9), Was shown not to be selective for the
dopam ne receptor, K =4 nM versus the dopanune D2 receptor, K;

0. 7-24 nM ( Ve dnother Bmbodiaient ofbe prsait émveatiomdhBscdéntivadopansine Reveepor (2000)
24, .12S-132). 10 The l.ack .of sel.ect iyl of. dopam nergi.c. agonists |ike
apohbr pill‘?ro_r’i‘l-:?)t il W@‘Bgﬂc}ﬂcq 'ﬁéﬁ & 18%& 2¥¢ t(}c[‘i] §61§%E}I?? lﬁéerg’ﬁ'gﬁ(évaﬂ?j %ytfcope which
are as S@(ﬁiaﬁﬁﬁéjl_)){\&écgptbh@&ﬁpeﬂfg@ﬁﬁtﬁ-theTlh,evdl'lfeefogfheﬁﬂifpﬁﬁﬁﬂe 1l RGO MM PEB)acts
represents a significant advantage for the treatnment of CNS nedi ated

di sor detssanzagosist wmamy wae pf thedonétionsl phacnadolegieal pegdelseof dheedanamine Wi t hout

i nduci ng sitde g{efcecbta S h as enmesis and syncope. The term "significant
enmesi s" P USESREE r“ 2f'ers to an enmetic 1 S response of 20% or nore that
i s observed inhndthet embedimenooftha pieaéht ifVeafion,ahd Yeledtive dopahing D @sepse i n a
clinical population is |less than 10% More preferably, the enetic response

i n B cl paenishis arspapoand ovhichsis|ag aileash 400 fdd spdegiivgiip éermp o Ko vatepinithte D4

Bi ndi ng 0 Bﬁﬂr ‘%Fb{ | SRS . m ne
bi ndi ngdW? i‘ree-sggﬁ%;d? I g@?&gtﬂz{j’ﬁi n aOFg{erlk?)p\%z‘re c%rﬁg%g%é%i&da@?g%i ng to
st andar gk gragoaidtinemylone wf thedfuhdétamel pharmim]egital anstielsrof tisudopamiedd, her ei n.

The bi ndin daﬁcgﬁ@r ea&gt ed in Table 1 were conducted by Cerep, 86600 Celle
L' EvescH&GFHIor 43 edBeret| vy receptor binding assays at the dopani ne DZ

and Da recepifd e ERbEANIdnE O Rk bredent ifveBOR 1A Sledtive Qofhine D, R&Sptor
expressing the reconbi nant human subtypes. For the Dz receptor assay,

men® anagonist ista eomegforind avhigtois aj af least G8¢ Bld peledsivednl tawins lof Kavjlustor pher one (0. 3

for .60 ni nut ' -b | 0 .t g~ def i i fi
bi i ng i Rpepdf botrdd R Ve oy b Rrpisch BealSe BR8N | o,
the D4 semeipbist mSmone HE Y Rneonal pHafraasl qiéf thdddld ofehd dopamin Dcubat ed

wi th [3H] -spi perone éo. S nM for 60 mnutes, using 30 (+)-butaclanol {10
M t oregeitpras despithsddierdi bi nding (Van Tol, et al., Nature (1992) 3S8:

p.

149-1 S2). i f1i i i i i : t al

b ndi ngand 5 Solef e Bttt uohe 8RR efol dfe Glocut RBGME DGR 2

val ?I'@EI a@fjast tBb_&tcgqmpdmeDgtvﬂﬁ?mg abDohteleﬁ_hé@(g} ﬁimmmédltjizfegummmuf Hm'll'hrI]ngr ";Hel ust [I' at) Fd
In la . bl In a 10r m e n ece ors e aln laple
, " dermonSeminiae By FESmPD 6o et BBt Ruvalds G the SOpRTTE Loy seraiTaty ) 2

1- pi per %%ohﬁ?fn%&&le'o?tﬁéeﬁlﬁ?ﬂdﬁﬁﬂﬁﬁ%ﬂb&%g?&q nfodelsWs &spatnine Dy

[4-(2-pyridinyl)-1 piperazinyl]nmethyl}-1H1"ndole for dopamne D4 receptors
when corepeptenhstdesetthed ierean.D receptors. Table 1 K~

(~) ConpoundDZD4Aponor phi ne3 5N-{[ 4: (2- Cyanophenyl ) - 1-piLperazi nyl ] met hyl } -
- § bt nyl benz AfF HESTRHBHBETA s Do Py eru R b igd B BERBE s et hyl -
1H 3mdohapd{206R iffa Adnithdl comp_risinF administering to a mammal in need of such treatment a
[ 4-(2- Cyanophenﬁl ) - 1- pi perazi nyl'] met hyl }-g3- nmet hyl benzam de has been shown

"to be >hempewically effecitvieasnduat of hielestpadopamine Da secsptop pgonist o£ag. 7 nM
conpared to the



dopam ne D2 receptor, K, = 3740 nM (d ase, SA et al., J Med Chem ( 1997)
40, 1771-1772; acid Chio, Cet al., Ml Pharnmacol (1994) 45, 51-60).

5- Fl uor o-we{RA1592- pyri di nyl ) - 1- pi per azi nyl ] net hyl } - 1H i nd@®ca/usag+418en shown
to be 15 > 100 fold selective for the dopam ne D4 receptor, K, = 6.0 nM
conpared to the dopam ne D2 receptor (Zorn SH, et al., Soc Neurosci Abstr
23: 685 phagmrguticihnaqeepiablesals wheseof wheteiy sud agenis does pek @pse significavheni cal
entity Eﬁﬁ@%l interacts with a receptor and elicits an observabl e bi ochem cal
response. Fe response is neasured relative to a known agoni st standard.
For exanpl e, Amotlepemtbodimpedt sfethe piesent ageniion refat és s niethal afhieaiinginaR0 entity
that interacts with {he dopam ne D4 receptor . and elicits, an gbseryabl e

- bi ochens&ael é@ﬂ@ﬁ%’é?n "‘I’W@m“?g] SORPESg aﬁi’@ﬁ’é‘ﬂ?@%ﬁ o %W?f%neégf’g?qc\ﬂagoni st
suchg as i ile] A& 1Ak i ] : pt or
o e e e B ot O e IR RS REl ow
- A conpophatntacaiticslipameptablersalntinreff tRseofavenéin snidtagohist dhepani capsdD4 r ecept or
in any one.of the three assays described bel ow, as conpared to 25 dopam ne
or qui nPeRBIANLENGSISa 100% agoni st standard, is considered an agonist within
the scope of AfdghePERBSdImehtyaRE hfé@ent_hmﬁti&?fe‘f&é‘fto AURMATBfdreuBhd Rnfaltat s
based on the nean of at l|east three independent observations. Preferably,
D4 agonsestuwl dysfiiretiph it ethawimel icomphising edpmistering te/agnamayal in gl oPThU S111
/31 of the present invention will sheow 40% agoni sm reater as caonpared
to L0 dopsiial s EeamewisPl R Arpmt SRSl AR APPaR R Tt St SR Ristd & o
Dopam nehiMnacesrRallPhcobpablesalt thekeof tRdtboyHEréth Reidag syt Aembsiausdst i vation of
dopam ne D4 receptors In CHO pro-5 cells transfected with human dopam ne D4
r ecept osigstfiogni emests. ni t ogenesis. The response is determ ned by nmeasuring

the cel | ular ARl EnBlabatd SITLALOR IR GOIRAL 08 uldifod ARRABIERER @ FUT'

agoni st such as qurnprro

N- { [ 4- ( 2recyiRrdyphicsdn inb-Raneadeomytidinpeadnyinsteding Qo atdnyiblennaed efsudlas shown
to elicit a response in _the [3H thym dine_ uptake as,saij}l eliciting an 80%
r es pons deptmeabapisrapsutically cfgetiys arpduat of # seleptivedepamine Da 1peaptasagaist o5a et

al ., J 5 ; m& hQa : ar macol
(1994) %E%@%%W%%&&%ﬁﬁﬁr@zﬁrgns ee(%lggm\(/i\n'ggﬁﬁlg ﬂheoeﬁlrjl %‘%‘“%3 recept or
are pl asigdiftranOdnessl | plates in MEM Al pha with 10% fetal calf serum
containing penicillin ( 100 Umn) and streptonycin 15 (100 g/niL).
Forty-eight hours later, cells are serum deprived by washi ng and

nai nt ai Ni NG iAhoBRE LiXbbAiRRNIEHE pref¥iR MhvenfiOnfel i@ foShe B4eSsf phdBidcehifal
standards, or test conpounds are added. Eighteen hours later, [3H thym dine
(5 POC compbyitipns conwsiging @rtherapeniically efifestive agppuntpf@ selpotive dopgmime D5y i s

added fgx hour .. .a i 1 I %) | .Br andel
or ot herrecgét-o\ﬁég(fmﬁggg8%%}@?%@2%11# Iﬁfc{e@{a@ e&? g%ggﬁ&ré{& e%ﬁlfg%?)%r a@%‘%{’z"&#%\‘} i @1 usi ng
t he LKBaphaintaceativally acceptibieycingen for thetileatment of exaslulysfungtien/st em Ten- poi nt

dose-response curves_ are determ ned for each test conpound, and the drug

concentrat i oMéh?é@@h?@mFBP OfGB%P?@?W‘&PP%“’f%@)th? ES%%RPGW@&‘G_F‘} om t he
resul ti Q%}?}Uﬁ%{@ns Joﬂatapi-ihﬂn?'acthé‘&g&iﬁ&}f@{‘féc‘ﬁ% meﬁnﬁﬁ'saes%ﬁ@? OYoriRap) N9 the
e C e npound

maxi mal ect of e st ¢ relative to the effect obtained with a
max2fral rgcepfot agdriist er e phararacewttcaliy acdepgblersplt oo brodirug thawof exqpextimation with

a pharmaceutically acceptable carrier for the treatment of male sexual dysfunction.

Another embodiment of the present invention relates to the use of pharmaceutical
compositions comprising a therapeutically effective amount of a selective dopamine Dy
receptor agonist or a pharmaceutically acceptable salt or prodrug thereof in combination with

30  apharmaceutically acceptable carrier for the treatment of female sexual dysfunction.

Another embodiment of the present invention relates to the use of pharmaceutical

compositions comprising a therapeutically effective amount of a selective dopamine Dy



25 2. cAWP assay The cAWP assay is a functional assay for determ ning
dopam ne D4 functional activity that involves neasuring the inhibition of

f or skol i nwetoziawdoat ed cAMP accunul ation in CHO cel |l s expregsiTngov/bashuman Da
receptor. Agonists inhibit accunul ation of forskolin stinmulated cAWVP.
5-Fluoro-2-{j4-{2-pyridinyl)-21- %lbper azi nyl J met hyl } - 1H-i ndol e was, shown 30

t o i nhiIseeptateannist af # phargrequsicallnagospieblerralt ot predemibereginmomtsnaionwittyor n

e usthiperpt Gyt sk et Forthe bt Seopb crocle SR T i 1 on

of forskol i nTh¢ teiiml ‘atlectiveAMs wsethereinatdfers té selettivity bDedopamiaaapordét fad the Arch
Phar macol . 361 (2000) 555-564. Cells are grown to confluence 1n 24-well
.pl at es Bnecapter speamarpred toghe Dageceptorepes- buf fered salt solution. The cells

hen | ab i th.6 =0 : ' Ciy/ :
20 A hen ok ot FhAh cBhabie IASAIAE d aCHTamfOR (PR
-buf f Fr : 33[?9369(&_[59:’;};&#116@11&\/&5@gdalt,}ﬂsyflmp}haﬂmabﬁmgy(QBexﬂihy(ll@r‘l}?j @I(l}ﬁ)(!)—liﬁjmt t gajt i i
Su engnted.w I SODU | . ells are | ncupated I n
i of -t FYebhE ai-o?iﬁ%wa%%%@e%)@ )égéﬁ@y%éé%a@éé R gt PdFskol i n
(10 pM sandivk 8Siihe QIPAMRE D, rdbbr, K= Fhikbv8Sus R YopRAIneD, I%Bép%ox?g and is

replaced by 1 m 5%trichloroacetic acid solution tontaining 10" cAMP and
ATP ( bof.A-23 iMriMpllons ID et al3 INemsrasaicase And Bighehavieral Revikivey (860@)t 24 1261l 32).

S N TS e S R
[ 3H cAMGh& ERES: CAMR Bk 3 d Bd syhicopd WRICBSRERASECiAERUMhThAL Agéifadenefidel)FR)

assay The FLIPR assay is a functional assay that can be conducted in HEK293
cel | s 1®lestiye Easiganists meprengnia e signifieant pdantage dort tha rsdtmenief GINS meadipteds-o0s

protein,chinera. ression. of. t.he Gprotein chinera.allows.for..the

ot 11 24EP IR splg e e el ROR Bty IR R s P A Puhy o
Cel | s agscerpésiPaidayntdpep ITat kdta ‘tsheifidanbbiiedis adyakerhecin PéfetFic28%negt! s i nto
each well of 96 well plates, Cells are cultured until they reach confl uence

( aphr oxieapAnse pi 2805 mayy thafisgbserved Henelindenl pppwatione Bspigrablythe emefica

cont ai nj : i t i Ehug-4..] Cells
are | noaoyeafyp CHALATERAR AT AL BR, ikt PRy i Badit ReBORERa T ce
ti mes wlidicglpopyibasreishess tleancésdo.sal i ne and 150 ~, 1 PBS i s added. Conpounds to
be tested are diluted in a second 96-well plate. The plate containing the
cells is placed in fluorescent plate reader (FLIPR) and the reaction is

begun by adding 50 p.| SfpafHEPOYAH BEpHhine D, Hindhg Alkhs vel |'s _
si mul t aneously. FI uorescgnt signal is nmeasured for 60°25 seconds sanpling

at 20 second The dopeaise DT hred Bi bimdingospdys cused todetaripdbiddipgrafhmities(Kised as

100% ang, a._co ose-response curve is normalized to determ ne the

per cent TuRwRed B e §y e ORREB oot h Sunfad Buordiiet Rod® BB e 1o
det er m fealCae stimifarizEBbéeioThe dEnding data presented in Table 1 were conducted by
N-{[4-(2- cyané%%hen | ) - 1-pi perazi nyl ] met hyl } - 3- met hyl benzam de and

5- f | uor gergp{ §6p0P iLkivegeaplt Franesar azi nyl ] met hyl }- 1Hi ndol e are shown in

Table A Th ' . lgﬂ.%s h .

] 2- ( S- cyanogﬁgg@?’)ﬂ-e%p g(?tgker?él% %8?$%t ych % I?%ﬁdb%!{éeg?ﬁt%g V\éeﬁ%cqgnef'c} ?Jl(l)tr 0-2-{
[ 4-252- piprmeinbahgs fremicpk liaes axpldssiag lhyd feedmbinamdmirenanbtypeso e ttise D2 WO
1121~189~ Table A PCT/U 511113

ECSOVaxICRERIAE 2R QReR0 [raﬂ%%%%é%ﬁﬁ%wl)e-i&@ﬁ?ﬁé with FE-shigenepe (0.3 125, 6
?? et %ﬂgflz 6260 Hfirids! WKL bhlallairiol Y L) BY bdfint dRg e Aih@RY (b tehy !
al., Proc Natl Acad Sci USA (1989) 86:9762-9766). For the D, receptor assay, membranes of
transfected CHO cells were incubated with [*H]-spiperone (0.5 nM) for 60 minutes, using
30 (+)-butaclamol (10 pM) to define nonspecific binding (Van Tol, et al., Nature (1992) 358:

149-152). Specific binding was defined as the difference between total binding and



Rat Penile Erection Mddel 5 Wstar rats were used as a primary ani mal nodel
to study penile erection in vivo. Al experinents were carried out between
9: 00 AM amg@ 0341394 PM in a diffusely illununated testing ro®aTmistti+za3y ed
light. The rats were weighed and allowed to adapt to the testing roomfor
60 m nutes bef ore .t he begi nning of experi e pl aced  in

i ndi vi dPRSPES aﬁm@admng- vayes wescleratsd cﬂﬂngé@? Q.he@ﬂ] Ei'a‘? ﬁ%‘t‘ﬁﬁ’é’n&PGQTe

i nj eCt']ﬁﬁstraT%? of penile 10 erections was recorded by direct
observation for a perl od of 60 mnutes after drug dosing. The nunber of

ani mal s exhi biting 1 oBinddida#a fxtDammivmb, aetDy; Recepgord expressed as

incid h d.
.'12"'<Sf‘i\icéfgnecé‘amﬁ*ﬁeigprm@°°”°kﬁe 100 (s o b e Ry antherDr o
ani el s ereﬁﬂ}mﬁah ﬂ;eﬁzaqﬁa@am Fapks 22 [dsw@@ﬁa;rn?r)qs t hat

aponor phi n uced a sig |cant facilitation l'e"érections in rats
-for dos;éper@zlﬁyl]mcﬁlyl}/ Kig- mdple) f@ deparhined)s 1Terpters whab wbmpgreda to doamiiné Pance

| evel is represented by p versus vehicle. "p" is the probability or

si gni fi%€&HR g Stevel in a statistical test. 13 WD 02/~18'|.~ Table 2

PCT/ US01/ ~3139 Dose ~nol / kgl nci denceTable 1

{ % pvehi cl e220. 003280. 0156<0. 010. 0369<0. 0010. 192<0. 0010. 366<0. 0011.025 N ~
(4- (2-|Cyanophenyl ) - 1- ~i perazi nyl | methyl ) -3-methyl bepzani d&; (mMluced Penile
Erectijons in Rats 5 (L)-AS%bIC acid in saline (Iny/ —was—ysed—=as
vehi clle. Fourteen aninals ed per dose. Aponor phi neD used™as a
positive control at a UOSEp&hofphihe - MOI /1, g WhiCh Tes I[(?_QTI’] an g6 %
incidgnce of rat penile erectl ons. The data in Table B demonst|rates t hat

N-~ [ 4- I(JQ{-[@(%ﬁlyphephehyL) ﬂ-pppazmzh]myﬁhyt}el—mdtl)ylﬂenmmﬁqel end869 dg i nddced |a

aractiaonc doseqd 0.1 —npl/ kg

si gni fﬁﬁ%—ﬂt—aw S- e

to 1.0 fyqr o'ﬁ[ﬁgzﬁﬁ'yffgﬁ’ry )?P?e@él%ﬂvﬁlgﬂfﬂ}%@f@é ev@wpg rlepr édent ed by
p as compared to vehnicle. Tabte 3 Dose pnof /7 Kginci dernce
(9% pvehi cl e20aponor phine (0.1 )86<0.001U. 03420. 171<0. 010. 379<0. 011. 068<0. 05

5- FlQuor o- 2- fN{#44-(2-Gygnoptienyl) )l-mipqraqjayldmbﬂlyl}~$mte)hy1benzamichdva$ beenrstiowad

Penile E at s, 1 b ' ul d
e veni BitE - DRI P L P drbaa st Ry BT, Remtarte G as'a” U°°
posi t i V@ pamitd D) redkptor, 8GSE37a0 nb1 (Glasd/SIA &Gl VM G&&ﬂ(l@?ﬂ) 407 1271-9998;

incidence of rat penile erections. The data in Table 4 denmonstrates that 5
14 and Chio, C et al., Mol Pharmacol (1994) 45, 51-60).

5-Fluoro-2-{[4-(2-pyridinyl)-1-piperazinylJmethyl }-1H-indole has been shown to be

15 >100 fold selective for the dopamine D4 receptor, K, = 6.0 nM, compared to the dopamine D,
receptor (Zorn SH, et al., Soc Neurosci Abstr 23:685 (1997)).
The term “agonist”, as used herein, refers to a chemical entity that interacts with a
receptor and elicits an observable biochemical response. The response is measured relative to
a known agonist standard. For example, a dopamine D, receptor agonist refers to a chemical
20  entity that interacts with the dopamine D4 receptor and elicits an observable biochemical
response. The response is measured relative to a full agonist such as dopamine or quinpirole.
The determination of dopamine D4 receptor agonism can be established by any one of
the three assays described below. A compound that shows a minimum of 25% agonism at the
dopamine D4 receptor in any one of the three assays described below, as compared to
25  dopamine or quinpirole as the 100% agonist standard, is considered an agonist within the
scope of the present invention . The percent agonism a value that is based on the mean of at

least three independent observations. Preferably, D4 agonists contemplated within the scope

10
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fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl~-1Hindol e induced a

si gni fi cawp obaegolsi tation of penile erections in rats for doTaseisfizy, nol/ kg
and 3.0 ~.nol/kg. The probabi Iity or significance level is represented by p
as conpar ed to vehicle. Table Dose pnol / kgl nci dence

(% pvehpPlthe presers ipYepHPA avill @thﬁQMOMm B EYatg R comprEdio @ €opaning OFnesi s
Model i 1ﬁ@h¥l@§t§m&@he Fitch ferrets (body weights 1.0-1.5 kg) were fasted
overnig ore experinmentation. Animals were placed individually in
observation cages follow ng subcutaneous adm nistration of drug and
observed for dl’l.fg |nd ced ausea and enesj for a 10 period of 90 m nutes
-f ol | owi AgPbY HETNES9 RSN LoQPamiteol CEPROLALMYSBehayi or s such as
lic o] Wale? ng, head bury| ng, and i nt ense abdom nal grooni ng.
Errel;%s vﬁa[gﬂigg%@%f%é—%%ceded by these behaviors and was characterized by
-rhythm ¢ abdAgimnaﬂactimﬁorad’tdopaminﬂrﬁa’ncapm‘reim@Hﬁbpmt—fecbllMttalns&cmd tvithg or
retching novenent.. The nunber of ferrets (n to emesi s ierecorded and

expr essBemasdonanying e ECEBIPT Stimiplaies Qutogenesisy B?PSPffhlﬁ Qetermipsd BY Enesis in
Rats Salj.fQi }Iﬁg%e‘&ﬂqlaﬁﬁpﬁéﬁg beﬁ]thmxﬁ@aﬁd’@d rﬁ@'tﬁ@ileﬁpd?ﬁé  4Rfdi BRIt dose.

The data I n ble 5 denbnstra aponor phi ne 1 nduced enesi s at all
dos es. Jivh apuinplyolei(dgfined asil@Ovd)i Na{{ée(Z+%mabphcsy})elpplpsmzwﬂnhmyh -&s
I
rkg?rwﬁ-qo H)\éﬁgalél%ldg was ghoan\g € i2c/1tpé8r%splong-eai%| tﬁe F}F /mlij 191% upt%ﬁ% gs%ay, e?lcmng

( 7 pVehh&k@ﬁst}aﬁ%@QnQéﬂx %&ﬂQoQ{%ﬂaﬂQ&&ﬁ% B BCOAT- &5%@14&3%@#&5 NMed
[ 4- (2- Cyanop he%é erazin met hyl } - 3- net hyl benzam de | nduced Emesis

in Ratscbela%ﬁ Ohy717§u1|7f78x hln,@&t alné/l@ld%au@@@lé@%éﬁﬁcileﬁo)& X to twelve

ani mal s were e control in
Table 6 at acﬁ?férogf %gglsaﬁs At?? {h%é f\}]ﬁ X\lﬁﬁf’ uﬁ&og%re R IB§% @gg’ eﬁr?&?tﬁsence of
ferretsid IVI Haowitire6YofetalNed1f ébr(uﬂ-c@jtafmﬁl@mydﬂ)lml(l 00 U/mL) and streptomycin

pi per azin 3- et hyl benzam de did not  induce epesis at any dose.

Theldro .g}/mw %?r%gwght lvqt@%lhéeé ¢edly are segim éﬁ?ré@érhyéﬂaswg@néénwwﬁmgéa to
hi cl |
\(’8 '3;3 8§< 63}3%% @%%Qsﬁxié}gggé%gmﬁfs' 18ENGENiER) MRS, SPREBATMFIh@Ere added.

Eighteen hours later, [°H]thymidine (5 pCi/well) is added for 2 hours, then trypsin (100 uL of

0.25%) is added for 1 hour, and the assay is terminated by filtration using a Brandel or other
96-well harvester. The filters are counted for radioactivity using the LKB-plate counting

20  system or other plate counting system. Ten-point dose-response curves are determined for
each test compound, and the drug concentration necessary for 50% stimulation (ECsp) is
calculated from the resulting curve. Intrinsic agonist activity is assessed by comparing the
maximal effect of each test compound relative to the effect obtained with a maximally
effective concentration of quinpirole in each experiment.

25  2.cAMP assay

The cAMP assay is a functional assay for determining dopamine D4 functional

activity that involves measuring the inhibition of forskolin-stimulated cAMP accumulation in
CHO cells expressing the human D4 receptor. Agonists inhibit accumulation of forskolin-
stimulated cCAMP. 5-Fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]methy!}-1H-indole was shown

30 to inhibit accumulation of forskolin-stimulated cAMP, ECso = 5.8 nM (Zom SH, et al., Soc
Neurosci Abstr 23:685 (1997)).
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5-Fluoro-2-{ f4-(2-pyridinyl)-I~iperazinyl~nethyl}-1Hindole |Induced Enesis
in Rats 1 % D net hyl sul foxide in saline was used as vehicle. Six to twelve
ani mal s wsoe2usd 15 per dose. Aponorphine was used as a poIiusovesieont r ol
in Table 7 at a dose of 0.3 ~nol/kg which resulted in an 83 % i nci dence of
ferrets induced to enmesis. 5-Fluoro-2-{

pyri di nyl ) - 1Th¢ pAMEasagH qhﬁbnswe;q for mqamgégauﬂmmmn phipntkeliarptiniuiated any

dose.  THRMEPLOHRRIAbA Y Mofheh/d62008, hiah RulPIASOAL BRI S5

prol / kghﬁéfgg@keﬂ @@cdn?ﬁxemehhehaﬂappﬁws phd 8@ Wd&he) ®¥aka. &Ddﬂié&@«bﬁﬁf&re@@&t 00 The

data in Tables 2-7 indicate that nonselective and sel ective dopam ne D4
.r ecept opolagen- ughesceﬂé@@ therplfabeleéémhﬁ BCimf éf:ftz tHadenine (2Rddapepl; Avapact i ve
dop

l'iab n%?%nlgr'i %%%Servgigzt%qﬁg&)eaftgﬂ Vfgrn%hgﬁrguceg emtefjtty%Saf‘?]glg%q?i ;ﬁéays%rom at ed

-wi th seﬂeﬁtwaénedimadnvnmm JfRREPifr soNMBh $ab is Ppreﬁi‘eﬁfea,m&ugmt s that
sel ecti ve doggm ne D4 receptor agonists are use for the treatnent of

sexual tpbutyimethygxanthioe.udhe gellsare mwbatbd i lt wdjof the samp solutier 8§ 37%°C, in the

ner i . Praice 448 aboe o Rk aRN L U6 ant i CEERA, SREL Pompiod e

di | uent me@ﬁﬁ@ﬁ,&ahawmcmmeeuaicea b9r1 xhpmuhaﬂd)@aceau&bidl sdlutionfcoffdlhing/ pe. Some
exanples of materials which can serve as pharnaceutically acceptable

car t0 er sAMRaslyEP ¢bathiOH 1)l AdtearS6 migites atse®Giribe Bichlaeacetic aeid ekteactsareh as
corn st ch an to starch: cell ul dits derli iv such as sodi um
car boxy ?CHVI su gﬁﬂeé?%%ue%‘ffﬁWro%t‘i’gﬁl‘gyeongﬁ@”'ifeﬁﬁﬁg\gg% & owder ed

tr agacaeélmmgahAMpgiehﬁﬁﬁam 1stc§1|cﬁ}ate@%'tlﬁlé @b PRIAMPR ﬂgc mm r and
supposi tory waxes 0| S suc eanut oil, cottonseed oil, safflower oil,

sesane Jagkyan oi |l ; gl ycols; such a propyl ene

doents such dBe ﬁéffﬂ%%ss S“%‘%‘Pgé?f%ﬁe%ﬁaf&%%%ﬁ Hin G B P,

pyr Dgeneiﬁ:eemgahehuma@m eV ptos,Ao-thdrisfdoted 9ath the §R)sirbtelhi clitbial Bxbeegtioh, and
phosphate buffer solutions, as well as other non-toxic conpatible 20
| ubri canf thedirprotein CBW%HQV&%M thesppbiligation o inteagalddlpr galeiimaptigr ectivaione| | as

col or | B AT Socrldt! ©U6L B8 AABRLPby GRS B BB SrS1A RG0S LLRMAIJ N0

and per um ng ag nts pres antio n S can a r'esent in
t he conpadi welbof 96aweibpldteag Crelis aﬂee:ultudag roatil theg reable cérdhxmb«a(approx'ﬂmdp M8sent

opam nBowh - BB ETREEETLLF GI A BBLE GUBRRUE GF CHOBRETDRlRre

NON2@ OXig€tecting dye Fluo-4 is added. Cells are incubated at room temperature for one hour. Cells

are then washed three times with phosphate buffered saline and 150 ul PBS is added.
Compounds to be tested are diluted in a second 96-well plate. The plate containing the cells
is placed in fluorescent plate reader (FLIPR) and the reaction is begun by adding 50 pl of
compound solution to all the wells simultaneously. Fluorescent signal is measured for 60

25  seconds sampling at 1 second intervals. The signal derived from 10 pM dopamine is used as
100% and a compound dose-response curve is normalized to determine the percent efficacy
relative to dopamine. Dose response curves are analyzed to determine ECsy (nM). Data for
the N-{[{4-(2-cyanophenyl)-1-piperazinyljmethyl}-3-methylbenzamide and 5-fluoro-2-{[4-(2-
pyridiny!)-1-piperazinyljmethyl}-1H-indole are shown in Table A. The data in Table A

30  demonstrates that N-{[4-(2-cyanophenyl)-1-piperazinyllmethyl}-3-methylbenzamide and 5-
fluoro-2-{[4-(2-pyridinyl)-1-piperazinyljmethyl}-1H-indole are agonists. |
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17 WO (121-t189 PCT/US(11/~3139 pharmaceutically acceptable carriers. The
phar maceuti cal conpositions can be fornmulated for oral adm nistration in
solid or Wwaogerdsdsorm for parenteral injection or for rectrRiT/USO1/43139

adm ni stration. Further included within the scope of the present invention
are pharmaceutical conpositions conpfi ing one or nore selective dopam ne
D4 receptor agonists prepared and fo ?éted in conbination with one or
nore non-toxic pharmaceutical Ty acceptabl € conposi U] gas, | Makingske (P! e,
pharmaceuti cal conpositions conprising one or pore $ t RY oggﬁ$nine Da
receptor agonists can be formulated in conbination Wwth |a phosphodi est erase

S inhibitor ON-gn-(2AVERHEEBIPI-pivthageylliféthyl[Ie | phar eeUt | aRl%Cofmposi ti ons
can be fornu atgd(10&foqngﬁgbgﬁgﬂﬁﬂeggsage,Tor1I adTinistratiSn {n solid or

liquid form € - _{[4_ i #iaﬁi y-jer—for Li-:g]_‘raLwl Tizgtgzati on. The
pharmaceuti cal conpgsii|ons Of Emiadig&gntion can be adnﬁnistereh to humans
‘and ot her naxnaLs_ggéfﬁgnggf.Eh@am!.y, rectally, pﬁpenLeLaLLguﬁj
intracisternally, intraurethrally, intravaginally, intraperitoneally,
topically (as by powders, ointnments or 15 drops), bucally or as an oral or
nasal spray. The teen "parenterally," as used herein, refers to nodes of
admi ni stration which include iRuatPeménBrestion Modeluscul ar, intraperitoneal

subcut aneousy.intraarticular iniection gnd jnfusion. Sublinqual .

conpbs: 1§ ons WA BB e Giaise R s e Aogdel o b iemite et Y149 et i on
and subbigeaHRhtsGAde eskikll 80betwEen00 AN GHABOFM iMa HiTRskiytiROMtdAfR:

Tradi tional 20 sublingual tablets are usually de3|8ned as water soluble,

al t hougiestirsrwosuyithreed hight e lbe e werpsweiphes anf akewed keadapt touthe testjngroom

Comosi {1 anatitef hEErRE Bed e re el i Fie Bited I BRARE,

phar maceatspahl ¢agas @ORE GBS Elt heboRtidesisSires ir?&ﬂaﬂuﬂ?ﬁél AumBérfipefite
di spersi ons, suspensions or enulsions and sterile powders for .
r ecthst ¢reeiiqnsvassecordaddy diesct ohsepvatipn dorapesiod of 66 minyes e sEugdesing.

Exanpl e?hé’ﬁu:ﬁﬂ%fo?‘&hﬁnaﬁ‘ﬂé&@?ﬂgﬁgﬂr HRH@%{&@@&E vf?ai‘,rrfd'o?&e?i’ ﬁnﬁiéxp&eéea,assol vents or

vehi cl es 1 nclude wat er, polyol's (propylene glyco pol yet hyl ene
gl ycol , ingldener @b) indiatlesBet.| | ke), suitable m xtures thereof, vegetable oils
(such as olive oil) and injectable organic esters such as ethyl oleate.
Proper fluidity may be maintained, for exanple, by the use of a coating
such as lecithin, by the,méphiRb#iRe®Pedilerlc@ibtsi€RaRarticle 30 size in
the case of dispersions, and by the Use of surfactants. These conpositions
maylal so conflathscadiicecidinssaline Kl wg/ipEeves ysediag achiglen{lhirtywora amimaksgeane s,

enul sifyi agent nd .di.sperssing agents.. Prevent.ion of the action of 18
WO 1159 sE e e 28 if TIREGYPRpRBREL et oD heied A efBbT O
ant i bacfaeilitattonsoThenild érbétitas in AGEr osds M0 1xasMteo (NRADERS., ThEpbakilityanol
phenol, sorhic acid, and the like. It may also be desirahle to include

i sot oni @ Agrifisance feyel léx@mﬁﬁeé‘sedéaxgav@?usSV@éqcmﬂ Phisdhs prabahility; (resignificance

Prol ongpd.aRsQtRkiion (2f the injectabl e pharmaceutical form may be brought
about by ?%e use of agents del aying 5 absorption, for exanple, alum num
nonostearate and gelatin. In sone cases, in order to prolong the effect of
a drug, it is often desirable to slow the absorption of the drug from
subcut aneous or intranuscul ar injection. This nay be acconplished by the
use of a liquid suspension of crystalline or anorphous material w th poor
water solubility. The rate of absorption of the drug then depends upon its
rate of
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therapeutically effective dose level for any particular patient will depend
upon a variety of factors including the sexual dysfunction being treated
and t he swoenisigp4of the sexual dysfunction; activity of tlpeTaperifiBe

sel ective dopanm ne D4 receptor agoni st enpl oyed; the specific conmposition
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the effective daily d;?e can be divided into nmultiple doses flor purposes of
adm ni stration; consequently, single dose conmpositions may contain such

amounts or subnultiples thereof to nmake up the daily dose. 24 WO 11211189
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ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic compatible

20  lubricants such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents,
releasing agents, coating agents, sweetening, flavoring and perfuming agents, preservatives
and antioxidants can also be present in the composition, according to the judgment of the
formulator.

The present invention provides pharmaceutical compositions which comprise

25  selective dopamine D4 receptor agonists formulated together with one or more non-toxic
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Sublingual compositions can be an effective dosage form in treating sexual
dysfunction and sublingual compositions are well documented in the literature. Traditional
20  sublingual tablets are usually designed as water soluble, although less soluble tablets are
possible. Time release sublingual medications are disclosed in U.S. Pat. No. 3,428,728.
Pharmaceutical compositions of this invention for parenteral injection comprise
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions and sterile powders for reconstitution into sterile injectable
25  solutions or dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents,
solvents or vehicles include water, ethanol, polyols (propylene glycol, polyethylene glycol,
glycerol, and the like), suitable mixtures thereof, vegétable oils (such as olive oil) and
injectable organic esters such as ethyl oleate. Proper fluidity may be maintained, for
example, by the use of a coating such as lecithin, by the maintenance of the required particle
30 size in the case of dispersions, and by the use of surfactants.
These compositions may also contain adjuvants such as preservative agents, wetting

agents, emulsifying agents, and dispersing agents. Prevention of the action of
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nore selective for the D4 receptor than for the DZ receptor. 10 17. A

met hod of claim5 wherein said sel ective dopam ne D4 receptor agonist is 50
fold noreygehsfibkve for the D4 receptor than for the D2 recepsors3iiB. A

met hod of claim5 wherein said selective dopam ne D4 receptor agonist is
100 fold, 15 nore sel e%tive for the D4 recep,tlc/)r fhan for the &ZE receptor.
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15 said agoni st does not cause significant enesis. 26. A nethod of treating
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matrices, liposomes, and microspheres. They may be sterilized, for example, by filtration

20  through a bacteria-retaining filter or by incorporation of sterilizing agents in the form of
sterile solid compositions, which may be dissolved in sterile water or some other sterile
injectable medium immediately before use.

Selective dopamine Dy receptor agonists can also be in micro-encapsulated form, if
appropriate, with one or more excipients as noted above. The solid dosage forms of tablets,

25  dragees, capsules, pills, and granules can be prepared with coatings and shells such as enteric
coatings, release controlling coatings and other coatings well known in the pharmaceutical
formulating art. In such solid dosage forms the active compound can be admixed with at
least one inert diluent such as sucrose, lactose, or starch. Such dosage forms may also
comprise, as is normal practice, additional substances other than inert diluents, e.g., tableting

30 lubricants and other tableting aids such a magnesium stearate and microcrystalline cellulose.
In the case of capsules, tablets and pills, the dosage forms may also comprise buffering

agents. They may optionally contain opacifying agents and can also be of such composition
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D4 receptor agoni st or a pharmaceutically acceptable salt thereof in
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15  which can be used include polymeric substances and waxes.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In addition to the
selective dopamine D4 receptor agonist, the liquid dosage forms may contain inert diluents
commonly used in the art such as, for example, water or other solvents, solubilizing agents

20  and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl
alcohol, benzyl benzoate, propylene glycol, I,3-butylene glycol, dimethylformamide, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof.

25 Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming
agents.

Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,

30 inhalants or patches. The active component is admixed under sterile conditions with a

pharmaceutically acceptable carrier and any needed preservatives or buffers as may be
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25  pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, proplonate succmate

tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate and undecanoate.
The term "pharmaceutically acceptable prodrug” or "prodrug,"as used herein,
represents those prodrugs of selective dopamine Dy receptor agonists which are, within the
scope of sound medical judgement, suitable for use in contact with the tissues of humans and
30  lower animals without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and effective for their intended use.

Prodrugs of selective dopamine D, receptor agonists may be transformed in vivo to selective
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powders and solutions are also contemplated as being within the scope of this invention.

10 Actual dosage levels of active ingredients in the pharmaceutical compositions of this
invention can be varied so as to obtain an amount of the selective dopamine D4 receptor
agonist(s) which is effective to achieve the desired therapeutic response for a particular
patient, compositions and mode of administration. The selected dosage level will depend
upon the activity of the particular compound, the route of administration, the severity of the

15 condition being treated and the condition and prior medical history of the patient being
treated. However, it is within the skill of the art to start doses of the selective dopamine D,
receptor agonist at levels lower than required for to achieve the desired therapeutic effect and
to gradually increase the dosage until the desired effect is achieved.

The present invention contemplates selective dopamine D4 receptor agonists either

20  chemically synthesized or formed by in vivo biotransformation to selective dopamine Dy
receptor agonists.

When used in the above or other treatments, a therapeutically effective amount of a
selective dopamine D4 receptor agonist can be employed in pure form or, where such forms
exist, in pharmaceutically acceptable salt or prodrug form. Alternatively, the selective

25  dopamine Dy receptor agonist can be administered as a pharmaceutical composition
containing the selective dopamine D4 receptor agonist of interest in combination with one or
more pharmaceutically acceptable excipients. The phrase "therapeutically effective amount"
of the compound of the invention means a sufficient amount of the selective dopamine Dy
receptor agonist to treat sexual dysfunction, at a reasonable benefit/risk ratio applicable to

30  any medical treatment. It will be understood, however, that the total daily usage of the
selective dopamine D4 receptor agonist and compositions thereof will be decided by the

attending physician within the scope of sound medical judgement. The specific
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%P1 098 &lykfunctidn] ACE&Ly (of thdpeciBR :8hsditve dopamine Dy receptor agonist employed; the
specific composition employed; the age, body weight, general health, sex and diet of the
5  patient; the time of administration, route of administration, and rate of excretion of the
specific selective dopamine D, receptor agonist employed; the duration of the treatment;
drugs used in combination or coincidental with the specific selective dopamine D4 receptor
agonist employed; and like factors well known in the medical arts. For example, it is well
within the skill of the art to start doses of selective dopamine D4 receptor agonist at levels
10 lower than required to achieve the desired therapeutic effect and to gradually increase the
dosage until the desired effect is achieved.
The total daily dose of selective dopamine D4 receptor agonist administered to a
human or lower animal may range from about 0.001 to about 30 mg/kg/day. For purposes of
oral administration, more preferable doses can be in the range of from about 0.01 to about 10
15 mg/kg/day. If desired, the effective daily dose can be divided into multiple doses for
purposes of administration; consequently, single dose compositions may contain such

amounts or submultiples thereof to make up the daily dose.
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A method of treating sexual dysfunction in a mammal comprising administering to a
mammal in need of such treatment a therapeutically effective amount of a dopamine D,
receptor agonist or a pharmaceutically acceptable salt thereof with the proviso that said
dopamine D4 receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-
dibenzo[de,g]quinoline-10,11-diol.

2. A method of treating male sexual dysfunction in a mammal comprising administering
to a mammal in need of such treatment a therapeutically effective amount of a dopamine Dy
receptor agonist or a pharmaceutically acceptable salt thereof with the proviso that said
dopamine D4 receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-
dibenzo[de,g]quinoline-10,11-diol.

3. A method of treating female sexual dysfunction in a mammal comprising
administering to a mammal in need of such treatment a therapeutically effective amount of a
dopamine D4 receptor agonist or a pharmaceutically acceptable salt thereof with the proviso
that said dopamine D4 receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-
dibenzo[de,g]quinoline-10,11-diol.

4, A method of treating male erectile dysfunction in a mammal comprising
administering to a mammal in need of such treatment a therapeutically effective amount of a
dopamine D, receptor agonist or a pharmaceutically acceptable salt thereof with the proviso
that said dopamine D4 receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-
dibenzo[de,g]quinoline-10,11-diol.

5. A method of treating sexual dysfunction in a mammal comprising administering to a

mammal in need of such treatment a therapeutically effective amount of a selective dopamine

D, receptor agonist or a pharmaceutically acceptable salt thereof.

25
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administering to a mammal in need of such treatment a therapeutically effective amount of a

selective dopamine D4 receptor agonist or a pharmaceutically acceptable salt thereof.

8. A method of treating male erectile dysfunction in a mammal comprising
|0 administering to a mammal in need of such treatment a therapeutically effective amount of a

selective dopamine Dy receptor agonist or a pharmaceutically acceptable salt thereof.

9. The method of claim 6 wherein said selective dopamine D4 receptor agonist is N-{[4-
(2-cyanophenyl)-1-piperazinyl]methyl}-3-methylbenzamide or a pharmaceutically acceptable
|5  salt thereof.

10.  The method of claim 7 wherein said selective dopamine D4 receptor agonist is N-{[4-
(2-cyanophenyl)-1-piperazinyl]methyl}-3-methylbenzamide or a pharmaceutically acceptable
salt thereof.

11.  The method of claim 8 wherein said selective dopamine D4 receptor agonist is N-{[4-
(2-cyanophenyl)-1-piperazinylJmethyl}-3-methylbenzamide or a pharmaceutically acceptable
salt thereof.

)5 12. The method of claim 6 wherein said selective dopamine D4 receptor agonist is 5-
fluoro-2-{[4-(2-pyridinyl)-1-piperazinylJmethyl }-1H-indole or a pharmaceutically acceptable
salt thereof.

13.  The method of claim 7 wherein said selective dopamine D, receptor agonist is 5-

30 fluoro-2-{[4-(2-pyridinyl)-1-piperazinyljmethyl}-1H-indole or a pharmaceutically acceptable
salt thereof.
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5 15. A method of claim 5 wherein said selective dopamine Dy receptor agonist is 3 fold

more selective for the D4 receptor than for the D, receptor.

16. A method of claim 5 wherein said selective dopamine D4 receptor agonist is 25 fold

more selective for the D4 receptor than for the D, receptor.

10
17. A method of claim 5 wherein said selective dopamine D, receptor agonist is 50 fold
more selective for the D4 receptor than for the D, receptor.
18. A method of claim 5 wherein said selective dopamine D4 receptor agonist is 100 fold
15 more selective for the D4 receptor than for the D, receptor.

19. A method of claim 5 wherein said selective dopamine D4 receptor agonist is 200 fold

more selective for the D4 receptor than for the D, receptor.

20 20. A method of claim § wherein said selective dopamine D, receptor agonist is 300 fold

more selective for the Dy receptor than for the D, receptor.

21. A method of claim 5 wherein said selective dopamine D4 receptor agonist is 500 fold

more selective for the D, receptor than for the D, receptor.

22. A method of claim 5 wherein said selective dopamine Dy receptor agonist is 1000 fold

more selective for the D4 receptor than for the D, receptor.

22. A method of treating sexual dysfunction in a mammal comprising administering to a
30  mammal in need of such treatment a therapeutically effective amount of a selective dopamine
D4 receptor agonist or a pharmaceutically acceptable salt thereof wherein said agonist does

not cause significant emesis.
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selective dopamine D4 receptor agonist or a pharmaceutically acceptable salt thereof in

30  combination with a pharmaceutically acceptable carrier.
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