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ef fect of IVeaipaevaing the penis resulting in the release of nitric oxide (NO). Diffusion of NO

mediates the relaxation of the cavernosal smooth muscle leading to penile erection.

20 Preclinical evidence indicates that dopamine (DA) plays a role in penile erection in
mammals. Sexual stimulation can be initiated by sensory (erotic) information reaching the
cerebral cortex in mammals. The cerebral cortex has extensive neuronal connections with
limbic structures like the amygdala, as well as midbrain structures like the periaqueductal
gray (PAG) and the hypothalamus. Two important nuclei in the hypothalamus are the medial

25  preoptic area (MPOA) and the paraventricular nucleus (PVN). The MPOA and PVN nuclei
play a critical role in sexual behavior as bilateral lesions of these areas completely eliminate
male sexual behavior. The incerto-hypothalamic dopaminergic pathway that innervates the
PVN and the MPOA nuclei has been associated with the pro-erectile effect of DA agents.
Systemic administration of DA receptor agonists like apomorphine (5,6,6a,7-tetrahydro-6-

30  methyl-4H-dibenzo[de,g]quinoline-10,11-diol), quinpirole and (-) 3-(3-hydroxyphenyl)-N-
propylpiperidine (3-PPP) facilitate penile erection in rats, an effect blocked by haloperidol, a
central DA antagonist. As the erectogenic effect can not be blocked by domperidone, a
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There are five known DA receptors which are classified into two groups, D;-like and
Da-like. The D)-like receptors include Dy and Ds. The Da-like receptors include D, D3 and
25 D4 (Missale C, Nash S, Robinson S, Jaber M and Caron M, Dopamine receptors: from
structure to function, Physiol Rev (1998) 78:189-225). The Dy-like family receptor subtypes
are Gs-coypled and can activate adenylate cyclase. The D,-like family receptor subtypes are

Gi-coupled and they increase intracellular calcium level and inhibit adenylate cyclase.

—

The D;-like family members are Gg-coupled receptors that can activate adenylate
30 cyclase. The D; receptor is the most abundant and widespread DA receptor in the CNS both
by mRNA expression and by immunohistochemical studies (Vallone D, Picetti R and Borreli

E, Structure and function of dopamine receptors, Neurosci Biobehav Rev (2000) 24:125-
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|rrportanc Iheﬂamlltatlon Qf C%m e erection in
rain, as D; receptors are most abundant in striatal areas. The expression of D4 receptors

in the MPOA of the hypothalamus is of importance to the facilitation of penile erection in
view of the role of the hypothalamus as an area of integration between the cortex and the

25  spinal pathways. The participation of D4 receptors in other CNS regions, thalamic,
subthalamic and _spinal can not be excluded.

Two compounds, N-{[4-(2-cyanophenyl)-l-piperazinyl]methyl}-3-methy1benzamide
and 5-fluoro-2-{[4-(2-pyridinyl)-1-piperazinylJmethyl}-1H-indole, have recently been
described as selective dopamine D receptor agonists (Glase SA, Akunne H, Georgic L,

30 Heffner T, MacKenzie R, Manley P, Pugsley T and Wise L, J Med Chem (1997) 40:1771-
1772; and Zom SH, Jackson E, Johnson C, Lewis J, Fliri A, Soc Neurosci Abstr 23:685
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Another embodiment of the present invention relates to a method of treating male

sexual dysfunction including, but not limited to, erectile dysfunction and premature

20  ejaculation comprising administering a therapeutically effective amount of a selective
dopamine Dy 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 iherapeutica.lly effective amount of a dopamine Dy
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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 Dy receptor agonist or a pharmaceutically acceptable salt or prodrug
25  thereof.

Itisto be undérstood that within the scope of the present invention, that a selective
dopamine Ds receptor agonist or a pharmaceutically acceptable salt or prodrug thereof could
be used to treating sexuval 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-piperazinylJmethyl}-3-methylbenzamide or a pharmaceutically acceptable
salt or prodrug thereof.
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i nvent 1&n sewhad tefunctioracomptibingladpfinisterieg 4 thepapeatially effetive dnﬁmdwsﬂwas.zi ? 2
conprisin Wl | . r uf,k cal effective anount -(2-
cygﬁophengﬂ?%%?%ﬁe@éiip ’%f/ﬁ?é?@ﬁ?@& f}-' %H@P%éf %@%W%ﬂ&aﬁewg%%ut ically
accept abl eprodrug thersof. pr odr ug t her eof . Anot her enbodi nent of the present
i nvention rel at f treatin le ., 10 sexual dysfunction
conpri sing admﬁﬁg%g?ﬁbﬁgmfgf‘#ﬁ é’ﬁ%ﬁqi%vglﬁfqg?tfset&ai"?ﬁ °§r‘?gﬁ?f‘flfv‘%£eﬂ or o- 2-
{ [ 4- (2- pyrdctwah dysfunttion qe@eisingadniinteteding o) thérkpeitiitly effeotivecanphuar ¥Bawoi2i cal |y
rvent fon A prRlin Rl BRkRE kSR 11 B0k UL pRmR Bl aeCinlecil et on
conpri si ngpraétmth'empﬁr@ ng a therapeutically effective amunt 5-fl u_orol- I2 15
(L4 (2- pyri di nyddonde SRSEAR! M IREI bad it UALOL S rincd oPREKIBSSH! €1 1Y
acceptabl e salt or prodrug thereor.

erectile dysfunction comprising administering a therapeutically effective amount 5-fluoro-2-

{[4-(2-pyridinyl)-1-piperazinyllmethyl}-1H-indole or a pharmaceutically acceptable salt or
20  prodrug thereof. , ‘

In another embodiment of the present invention, the selective dopamine Dy receptor
agonist is a compound which is a) at least 3 fold selective in terms of K; value for the
dopamine Dy 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 D,

25 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 25 fold selective in terms of K; value for the
dopamine Dy 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 D,

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
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Anot her enbodi ment of the present invention relates to a nethod of

treating male erectile dysfunction conprising adm nistering a 2 0 MaY 2005
therapeutically effective anmount 5-fl uoro-2-

{[4-(2-pyri VOQYH8M- pi per azi nyl ] met hyl }-1Hi ndol e or a EecaruseiBLYi cal |y
acceptable salt or 20 prodrug thereof. In another enbodi nent of the

Compound wiPapine D skforifingikd BRI, SORERL T B W RS ¢ or
t he dopanﬂSrﬂeamstm@apbmofchnfpmuenhlphanhamlogwmmmlswémbdwamm Diopam ne D2
receptor; g P&&g&@ g% ?n agoni st in any one of the functional

phar macol ogi 'he dopami ne D4 25 receptor as descri bed her ei n.
| n anot her errbrlidamuﬁmerdiodhhmtpﬁ‘thsmasbntummm;thn,seledneedx@hmmbil)lmcebmam ne D4

recepto Is ast f.ol el ective in
terns o§ lggg{i}gtll%; ce@ %ﬁ&ﬁ&?ﬂ%g%%q&ko?%%%ﬁ vem %{ﬁg f he K1 val ue
for the doqlvaﬂmhleDDﬁbccmqr@pmmred withlthb X; weditesfor the;dqpammg(ma resbptomarmirby acme of the

doscr | bed Had edRe R bETbe dE P bl AR BB R on, e

sel ecti ve wepptarasdesdtibed baeipt or  agoni st is a compound which is a) at | east

50 fold sel ect f ok 05 02/ 41894
PCT/ USO1/ 43 139%%%‘%{ ‘%@;"@m"{ °ﬁﬁet%gs°n Nt °é1davxﬁq%°%¥%%°l’ﬁm"€§" Fr t he

dopani b D&omsfaepccmnoumhlbl) 1sa},at§easte290 ﬁﬁd wipotivedin terms eft K valoefopthet he

f i I

descri bed FBREERE el BinplRs Gob ik bt 5 RE RO Rne Dn rer e A ¢ e
sel ecti ve sa@paginistinRay pmxlfphqﬁanctﬁmmlog&alanmmmhadopmmfml s a) at
| east 10011‘ %rﬁsﬁ;{e‘?&'{bh&'@ﬁhﬂ terms of Ki value for the dopam ne D4

recept or are e Ki value for the dopam ne D2 receptor, and b)
acts as an agémar@thermnlmdymnneﬁbépreshﬁmwnmthaaéleqﬁhadapmmb@gmqitorrmdel s of
Lhe 00BST BSnittls o LEERRANRRisdP AT A0 LR BeADH IS ERPRE TN O]

t he present 1 nven I'vé dopam ne "8 goni st is a
conpound wirpehing D4 recepior compsred @ﬂmm&&vhh&dbﬂhct dopemine uzeafcqﬂoroﬁndlﬁ) aatal ue for

L et op 2k it BC80 LA o EUTRANE WhebdhNGiof md@lsUF ik Blpeii igOPAM e D2

r ecept or as an agonl's one o
phar macol owg¢eptor agdesaibsd béreinhe dopam ne D4 receptor as described herein.

In another embodiment of the present invention, the selective dopamine Dj receptor
20  agonist is a compound which is a) at least 500 fold selective in terms of K; value for the
dopamine Dj 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
receptor as described herein.
In another embodiment of the present invention, the selective dopamine Dy receptor
25  agonist is a compound which is a) at least 1000 fold selective in terms of K; value for the
dopamine Dy 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 D4
receptor as described herein,
Another embodiment of the present invéntion refers to a method of treating sexual
30  dysfunction in a mammal comprising administeting to a mammal in need of such treatment a

therapeutically effective amount of a selective dopamine Dj4 receptor agonist or a



I n anot her enbodi nent of the present invention, the selective dopam ne D4

receptor 15 agonist is a conmpound which is a) at least 300 fold selze%Mme 2005

in terms of Ki value for the dopam ne D4 receptor conpared with the

val ue for tRNeOQEPMi ne D2 receptor; and b) acts as an PgHASEW4313A any one
of the functional pharmacol ogi cal nodels of the dopam ne Da receptor as
descri bed dcButichily RODBER salf FRRGF Wi &38R Lhweat .an, the
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| east 500 ¢mdse. sel ective in ternms of K value for the dopanmi ne D4

" ecept or - conpar gt kloiibfente tiAletEnd Vot S AERATL PR doGESRIAY - and ©)
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t he dopani sesudbdysfunstienin e magunal easeprisiyg ddmigiststing tolaymanmoal fremeedofsueti ment  of

the present.i ' . ' I : ist is a
compourtl wiy gL ehBouitqIf HELEE it s FEPIRLAR bR BPleblpior BRI E ' 7 7
t he dopanphwem®guticaliyegseaptablecald thexsdf theredf vhereinigaid\agéniss dpesmot dawsedopani ne D2
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phar macol ogfcal nodel's of the dopanine D4 receptor as described herein.
Anot her enbodi rsethepdmbodimept efdbapresenpieventionmefens fiea method of treatingdemalé t r eat i ng
sexual 30 | d R B | S | R Sha mamal in
need of sug%ﬁ%l;dgﬁdﬁg%{lhgnﬁﬁer apﬁ??lggém?s{eég?@éﬁ ve anﬁ%%?défsugn sel ective
dopani A@ Deatment p thsrapentioallysifeesive ampun ofa selaytive@iopamingDOREepicB 8gbnist or a
PCT/ US01/ 4 | in said

éﬂaﬁ%s ngo?@@c'élﬁca }Pﬁse‘é@&dbfe?s m&%%&k&*%s}h%e&}%*gtaggﬁﬁg% & Ic%{ls%

agoni st does . Igniticant enesls. nent of the
present i nsignificaphernesisers to a method of treating male sexual dysfunction

in a manmmal co Y ' : qm?l A 5
treatnment a th%@t?ﬁog%%ﬁ étbglggtéﬁ‘}aglr}%tﬂlnt 0 %hgtgp%c F\?}tﬁe"@%’g%m ne D4
recept or agpsetiledysémction iphmenmmekbeomipeising ydntinisteningo b eragual intneest af giicht her eof
wher ei Rcsaj ' b o0y L eS| e

embodi 1int "oyApRa Btepl R koG Ot SRl WharHHED) RucrhP BB ora (1
sexual dysphammedenticailyacaeptablersalt thoreapthereofivdhersitrsaidiagondstidags nobeagsenammal i n
need of sugigmhgang&ﬁ ment a therapeutically effective anobunt of a

sel ective pam ne receptor agonist or a pharmaceutically acceptable
salt thereof thereof wherein said agonist does not cause

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

20  compositions comprising a therapeutically effective amount of a selective dopamine Dy
receptor agonist or a pharmaceutically acceptable salt or prodrug thereof in combination with
a pharmaceutically acceptable carrier for the treatment of 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  receptor agonist or a pharmaceutically acceptable salt or prodrug thereof in combination 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 D
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a method of treating male erectile dysfunction in a nmammal conprisipg MAY 2005
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anount of selestiveds dgenistd cgpresdntse siphific8nt2d Gintulferfor th TreatEnt Q2 CNE I Rdiated

PCTI US0114 b Ste O har maceut i.cal l y. accept gpl e It or
prodrug t hg%ifg?r.ﬁ; %\ﬁggtgn{gi%g?%ﬁs f\a}\n&t“ﬁt% pgm%ﬁg?’tﬁoélg I ot H%Pﬁ}n%ﬁg%%{%&tﬁ F@gc arrier
for the trescamesisendsyneape.cTherterot ‘Isigeifisms bmesit’iapused hérein Téfers tednameie! ect i ve",
Fecept o aieahiee S5 oo G Rk o Bl DAL PR b oty
dopani ne atgeprinsg in@Alinigal por@]ation isddss than/M%.PIsﬂarermnferhbly,ma?c&)eﬁc:%‘e%ﬁ&ﬁe #%20- 695;

Moel | er, .Ps: omacol ogy (Berlin) (1987) 91(1) 50-55; and
Fray, PJ gﬁnaﬁ?dpygggﬁ%g{%%%g%}ﬁogy (Berlin) (1980) 69(3) 253-259). was

shown not to be selective for the dopamine D4 receptor, K =4 rim
Neur osci ence And B obahay Bt B8 Dopuind Byl iy 213 0 1 & -
20 The dopamine D, and D, binding assays, used to determine binding affinities (K)
illustrated in Table 1, were conducted according to standard procedures known to those in the
art and are summarized herein. The binding data presented in Table 1 were conducted by
Cerep, 86600 Celle L'Evescault, France.
Briefly, receptor binding assays at the dopamine D; and Dy receptors were carried out

25 in membranes from cell lines expressing the recombinant hurhan subtypes. For the D,

receptor assay, membn.mes of transfected A9L cells were incubated with [*H]-spiperone 0.3
nM) for 60 minutes, using (+)-butaclamol (10 uM) to define nonspecific binding (Grandy, et
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 uM) to define nonspecific binding (Van Tol, et al., Nature (1992) 358:
149-152). Specific binding was defined as the difference between total binding and




10 The |l ack of selectivity of dopam nergic agonists |ike aponorphine h@elergﬁ 2005
explain the side effects such as enesis and syncope which are assocZa
with these agents. The use of selective D4 agonists represents a

si gni fi cant vezamgdage for the treatnment of CNS nedi at ed PCHUS@r4ABP s as
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effects s LS : J WSl Ol £ . |.s" as used
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popul ation is |ess thanglOfa £ 1eBD) dhd O REceSIRL | € response in a
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Assay 20 The ddpeaddtnin Tapledigmpstrigesithie nipOLoldaslectivity of N [#-@dlyenaphenybi ndi ng
affinitdes; Y nhbﬁﬁri@- ' B £ andy ccording to
standarsd ;S)lré)l e tﬁ}gjs K m%ﬁlgtg&ft%ﬁ%ggjd?ﬁ&dt%Eﬁ&grfag%sgg%@ﬁfmri zed herein.
The bi ndi ridpeszinylimethiylrifbindole for degamine vaeasplorsrwhen taupared to Gpamne IB6600
Celle L' E\@&g@,&#_t, France. Briefly, receptor binding assays at the

dopami ne nd D4 receptors were carried out 25 in nenbranes from cell

| i nes expressing the reconbi nant hunf#blslbt ypes. For the D2 receptor

assay, namm—aﬁes—#ﬁ—h*aﬁs%ecfedﬂé&lreeH—s—wefe—hneu-ba(—ed—W——
[ 3H] - spi per one (0.3 nM for 60 mnutes, using (+)-RQutacla (10 (grr)M

t o defing nonspecific bindi Bgmpa@ndndy, et al., Prod Nab} Adad Bgi USA
(1989) 86-9+62-9F+66r—For—the—Pi-receptor—assay—reRbranes—af— 1+ fected
CHO cel | s were i ncubat ed valpﬁmﬂglll—]f'-soi perone (0.5 nN) f%? 6( mlﬁﬂt eq,

usi ng 30 (Ny{{B(@tGehephehyl)-1-iptrezinyletiy) -ialethpibenramiioci$1000 DIfNdT 1@ ( Yan

Tol, et at— 4 32358 140.152) __Speclfilcbinding w Hned as
r ent e BRTREET P Dot Pl st T ol 00310000 02/24€894

A aVaVWalal

B
o,

the diffe
PCT/ USOL/ 43139 nonspecific brnding. K values were determ ned using the

Cheng- Prusof f t an Jdllustr in Table 1, Bipnding Data for

Dopami E‘i D2 anS\Hm{%g%@mp‘g?@%?@ef%%h?%hﬁgﬁI"B"ﬂiy nrAgHds bas besa siey ~100

1;_0| d sel eqbibrbﬁQO iﬁfdl sble%t{véfdr%e@ﬁpﬁﬁﬂhmmbéptorﬁ{ﬁ 8.7 nM, compared to the

- pi per azi me - 3- pet m an

5- Fl uor o- 2‘{]"? pf?-z\bleg‘fht%ﬁ ﬁﬁT %k%ﬁ%‘?ﬁ ei‘iﬁf’]:‘%?drﬁhe?’-qgg]? Hud78-¥32% dopani ne

D4 r ecept oand Chive C e allyul Pharinacotl (1p24)146,5180). receptors. Table 1
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 D4 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



K, (nM ~ Conpound D2 D4 Aponorphine 32 1.5 _

N-{E4-N% 2- Q/gﬁophenyl )-i-piperazinyl]nethyl}-3-me yl benzani de >1000 2 JMAY 2005
S5-Fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl}-1Hindole >1000 2.6 10
N-{[ 4- (2- Cyawopkenasd ) - 1- pi per azi ny] ] met hyl } - 3- net hyl benzeet/gsor/bmas been

shown to be >400 fold selective for the dopam' ne D4 receptor, K = 8.7 nM

1. S t al J
ved Cnom ( TouS{resrnREELAR whEw b GG oBtuior el ay oo SRaPRRE ( 1004)
45, 51-60) quispifolastandard- { [ 4- ( 2- pyri di nyl) - 1- pi per azi nyl ] net hyl } - 1Hi ndol e

has been shown to be 15 >100 fold selective for the dopam ne D4 receptor,
K;i = 6.0 nM conpared to the dopam ne D2 receptor (Zorn SH, et al., Soc

Neur osci AMME@MOdeTmmmémnmeﬁﬁAgaﬁsnused herein, refers
to a ch B t interacts with a receptor and elicits an
observa Ie uu%@jgﬁeﬂ#m&a&g&esponse The response is neasured relative to a

known agoni st sAgenistactivation of dopamine ®, r@epﬂmrpmmpws éeﬂ@&msﬁﬁte&@ml tst r ef gr S
t h nt.eract eceptor an
ef)l 2| tC se;nn obser 3%“13 b%rek%?oé flimylptes ?i%gﬁwée °|“%s‘f)8‘?’ [’Yreas ur ed
rel ative t oessufing the cojjolar gptakeiof ['?Haathymidmamdrbem@ﬁrmuhmsﬁoﬁée&o a ﬁlef&g%lmsbt any
det t qoni s e y
oﬁee(rn[n '? ﬁeklgﬁ 2 “"ﬁt@gggh es%srliog&gp%g 4'@/ g]m@[—}lﬁ@p?rmy 5%53& m ni mum
of 25%1§gome§1mbalzamide waglgpamitnelicipd refspcmsephohe [?H]ﬂwmimﬁél@tﬂd‘e aishf elri]éiﬁ 1003/3 says
d bed 25 .dop e 0
agoni st st Arapt e R ERRREEL oo RAE R Bnh ot RIS RuCo 8 i
present i nChem (1867). 40ﬂ7él-ﬂ672;emﬁClag(ﬂmamMol\Pairgﬁc¢1hwm)45 baeo;d on t Pe mean

f at | t ot t|o refera oni sts
O ot oty RS RS AT 5l Bk BB MRD 45156
of the preieViIEM-AlphawitloD%etdl caifmmnﬂ&%amgiypeﬁmﬂlﬁf(lm U/[Qtilgl’an@\?reﬁlvtgigp?ﬁ edf to a
d unctlon r macal ogi ca els o
bopan g CSHOREHIIP ) BuRinBS R oy it s v oh RS 08 Adarminenge 18 vt f on
of dopani neerda-freemedis. d’rveniyrfowmomsdntdi w:hblle,Sstatnﬂaﬂs beteitedmpmhhbaréuﬂaem -
dopam ne Dﬁlgﬁé&%ﬁlﬂrlatérz P%ﬁﬁlﬁme '@ ﬁ@l%?eﬂf 3ded¥or92 hours tﬁennst%'plsnsl (1%%t”ir IP ne y

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 (ECsj) 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 Dy functional

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

30 to inhibit accumulation of forskolin-stimulated cAMP, ECso’= 5.8 nM (Zorn SH, et al., Soc
Neurosci Abstr 23:685 (1997)).
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measuring the cellular uptake of [3Hthym di ne and conparing the resQo[TSﬁ
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CAMP accund TS 5858 EAg t he human D4 receptor. Agonists
i nhi bit acc u rrullalte lFDIPKlfssafy@i@fﬁﬁJ:tioﬁal a§§ay ﬂiud oaﬁ eacda&MPed in HEK293 cells

5-Fl uo ridi 1- pi er yI} 1H— doIe was, shown 30
to i nh i ’%&eéﬂﬁg%ﬁhgg I@T’ %’B"P&I%‘I EKP’EF os N 3 Expyessiogn ( zor n
g; 4%9 Zl Pof tﬁoe-gicfsgg ilgﬁ@ﬂ_?_ hmA?/E @3 nﬁﬁiﬁzz(tlbﬁ)9f7ﬁlﬂ‘acelllﬁadr%?ﬁ1uﬁﬁ\ﬁe12&%txoﬂ\oh
e c ssay t IS us Qr asuring the

i nhi bi ti on%é‘us S °1§taferﬂ5‘l’p3fe@ @ﬁﬂﬂﬁﬂ Hehlyrang F@%Dp-gﬁgéé%?qllb@@ in Gazi
et ‘3'4 , IAlr edeh Rhmbmﬁo\gdll pladésl cxeﬂ@&@)ulﬁﬁ'allﬁ@%ey@akh Sonﬂaﬁlﬁ:? ];wpgﬂbﬂmiaeellycmf | uence
in we and are wi t s- buffer sal t
sol uti on. SSC © @‘%F‘EOYCHE E‘E}%‘F@G“%\F‘F‘gg @@F"@p flygresgant fai"“ﬁ‘llﬂ adeni ne
(23 G Lomolstechinguiye Kuol4 dddded., CYin@Eicubed htz60mh figpratite B8 ode hb@l Cllhours in
0.5 m of 1 h?hen wggwg ereeeilmes w1htg¥>hosp§ate 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 uM 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 ECso (nM). Data for
the N-{[4-(2-cyanophenyl)-1-piperazinylJmethyl}-3-methylbenzamide and 5-fluoro-2-{[4-(2-
pyridinyl)-1-piperazinyljmethyl}-1H-indole are shown in Table A. The data in Table A

30  demonstrates that N-{[4-(2-cyanophenyl)- 1-piperazinyljmethyl}-3-methylbenzamide and 5-
ﬂuoro-Z-{[4-(2-pyridinyl)-1-piperazinyl]methyl}-lH-indole are agonists. '
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then washed twice with 1 m of the buffer solution that is suppl enented
with 1 nmM isobutyl nethyl xanthine. The cells are incubated in 1 m df Utng 2005
sanme solution at 37 C, in the presence and absence of forskolin (10 M

and test conyOuwwds After 15 minutes, the nediumis renpygesodifsd S
replaced by I m 5%trichloroacetic acid solution containing 10 cAMP and
ATP (both 0.1 mM. After 30 m nutes Phpié 4 C, the trichloroacetic acid
extracts are [rectly subjected to sequentl al chromat ography on Dowex AG
50W X4 and al unina colums. cAMP fornmation i 9 cal cBCaf dMixaaami he ratio

[ 3H cAMP/ ([ 3H] cAMP+[ 3H] ATP). 3. Fl uorescence limage|@M)| Refppastey * ( FLI PR)
assay The FLI| PR S-S ctlon v_that chn be canducked in
HEK293 cel | s 15@%&%’5@“ mi’wgrﬂﬁ’ﬁﬁﬁnﬁim}e%t o2 (36 farf$’%ctled with the
Ggo5 protein chi i :sﬁﬁenmmc f the Gpragtein/ chifrera alljows for the
mobi | i zation of| i nt r aXuPyoral e mdrcer adtidal i98n| A6%he| D4
receptor. Celld 1 y le“'mqﬁ he stlablyltrahsfected D4- HEK293-
cells into each well of 96 well plates. Cells are cultured until they
reach confluence (approximately 48 hours). Media is renoved fromthe
plate and media containing the fluorescent calcium 20 detecting dye Fluo-4
is added. Cells are incubated L re for one hour. Cells are

t hen vvaShed t hrWEtStaf mﬁ&&r&uséihs&hﬁ&ﬂﬂaénﬁnﬁﬂfoﬁaﬁ@ﬂu%ehﬁeeréﬁgn ﬂaﬁ{i\ro! APS is

added. ound tested uted in a second plate. The

pl ate cont Fﬁmﬁﬁl St‘ﬁ%e &aé‘i‘qd§ut li’eéw‘iip §c9¢9d“\(1 And 3: WM%@ﬁffu?ﬂ}’dﬂémﬂe’fa@er ( FLI PR)
and the r easting@son withed lighkty Tﬁé’lﬁts%re';@el%heﬁfand QBWQ@BQ%FE ?A ML& %gmgtrs)orfill | the

wells simu tg&eou?Se éf Fl u%\?escent signal is neasured seconds
sanpl i ng LR Befprs thsbsgipuing ef pxpaiments Rafémewémdr@mdmdt(abr r) M dopam ne

i s used astranyfiBdt euges (aommndﬂ@i@ﬁ&ufaﬁ&%@&%g ifdhiNE Th%nﬂﬁbéf%kg
detern!;f]e th er cent e&&yé rel ative to dopam ne. Dose re ponse curves

are an yzé?f WS reRore ‘H'K?)twn IfﬁHtazi’elF‘&Of@ Piinuggs pfter drug dosing,
[ 4f I( 2- Cyaﬂﬁrehﬁmﬂobﬁofinmiapeglﬁm’lml)iyil driRérb Medtios ?j&trb%bhdéls}@ﬂ@&le fL@so?alaéi ]
uor o- y pi perazi nyl ] met hy I ndol'e are shown
in Table Al\n‘{'”f%‘@ éé)[ﬁq‘%/ s%%l e A 30 denonstrates that
N-{[ 4- (2- cyanophenyl ) - 1- pi per azi nyl ] met hyl } - 3- net hyl benzani de and 5-
-1-pl, :

fluoro-2-{[4-(2-pyridinyl h I} 1H—|ndole are agoni sts.
12 2 0 MAY 2005 WO 02/ 4%¢ ‘ - C50 Maxi mum n (nM

Responk®e (L)-Ascorbic acid in saline (1 mg/mL) was used as vehlcle Thirty two animals were
used per dose. Theé data in Table 2 demonstrates that apomorphine induced a significant
facilitation of penile erections in rats for doses 0.01 pmol/kg to 0.3 pmol/kg. The probability

or significance level is represented by p versus vehicle. “p” is the probability or significance
level in a statistical test.
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N-{[4-(2-Cyanophenyl)-1-piperazinyljmethyl}-3-methylbenzamide

Induced Penile Erections in Rats

The rats were wei ghed and
60 _m nutes before the begi nning

cages
of penile 10
f 60 m nutes

ore erections

Aponor phi ne
dline (1 nmg/ni)
The data in
facilitation
rr)nol /kg. The
us vehicle. "p"
test. 13 2 0
nci dence (%
<0.001 0.3

p
66

(L)-Ascorbic acid in saline (1mg/mL) was used as vehicle. Fourteen animals were

used per dose. Apomorphine was used as a positive control at a dose of 0.1 pmol/kg which

resulted in an 86 % incidence of rat penile erections. The data in Table 3 demonstrates that

N-{[4-(2-Cyanopheny!)-1-piperazinylJmethyl}-3-methylbenzamide induced a significant

facilitation of penile erections in rats for doses 0.1 pmol/kg to 1.0 umol/kg. The probability

10

15

or significance level is represented by p as compared to vehicle.

Table 3
Dose pmol/kg Incidence (%) )

vehicle 20

apomorphine (0.1) 86 <0.001
0.03 42

0.1 71 <0.01

0.3 79 <0.01

1.0 68 <0.05

5-Fluoro-2-{[4-(2-pyridinyl)-1-piperazinyllmethyl }-1H-indole

Induced Penile Erections in Rats

(L)-Ascorbic acid in saline (1 mg/mL) was used as vehicle. Ten animals were used

per dose. Apomorphine was used as a positive control at a dose of 0.1 pmol/kg which

resulted in an 90% incidence of rat penile erections. The data in Table 4 demonstrates that 5-
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N-{ [4-(2-Cyanophenyl)-1-pi perazi nyl ] nmet hyl } - 3- net hyl benzam de | nduced
Penile Erections in Rats 5 (L)-Ascorbic acid in ‘saline (1ng/nL) wasl tﬂséMY 2005
as vehicle. Fourteen animals were wused per dose. Aponorphine was used as

a positive CWA¥48%at a dose of 0.1 nol/kg which resul tREA/USH/AIBISE %

i nci dence of rat penile erections. The data in Table 3 denonstrates that

N-{[ 4]; (2- Cﬂamt fME‘*lq@tﬁyziﬂmﬂb-pf@[p%ﬁziﬁ?’lﬂﬂlﬁﬁil}ltYH}incﬁﬂdﬁiﬁ&d%b‘% 98 ﬁéﬁgﬂjﬁciliﬁg&fi ed fi/ )
significan .aciljtatio enile erections in rats for doses 0.1 nol/kg
to 1.0 (erorf)pﬁ’ﬂ%/eﬁeﬁhonfﬁrémg’rfomgqsﬁioﬂymﬁ% 3’643@ P@‘Hﬂlﬁ' dp probabdlifzor j 5

r epr esent edgrifjcapcedéverio igpidsetedity p\ee Bbbpared td 96li@e.3 Dose nol / kg | ncidence (%

p vehicle 20 aponorphine (0.1) 86 <0.001 0.03 42 0.1 71 <0.01 0.3 79
<0.01 1.0 68 <0.05 5-Fl uoro- 2-{ Table 4
[4-(2-pyridinyI)-1Tﬁﬁﬁﬁ@ﬁﬁﬁﬂﬁ517ﬁﬁiﬁﬂ&&ﬁ{?%fﬁd Fe—tTptuced—FReni | e Erections

in Rats 15 (L)-Ascorhic acid inlsaline (I ng/p) was used gds vehicle. Ten
ani mal s were used | per elyele. Apopnor phi*fe was lised as a posiltive control at

a dose of 0.1 nol/ Kq,wmeé@?s T Ted Tggarm 90ptT llbkql‘glluc off rat penile

erections. The datla_in_Tabl enmpnstrates that 5 2 0 NMAY 2005 WO
02/ 41894 PCT/ USQ /{43139 03 60

fluoro-2-{[4-(2- pyrTdimyfg- I=prperazrggrethy—HHpeeteqi nduced a
Dy e : . . : : 01

significant facilijftation of penile erections|in rats for doses 1.0
(err)nol / kg and 3.|0 (err3.®ml/ kgl The PPobabilfty or0.05i gniili cance level is
represented by p das—compared—to-vehtete—Fabte—4—Bese—pl+Kg | ncidence (%

p vehicle 40 aponorphine (0.1) 900 <0.01 0.3 60
Emesis Model in Ferrets

Male Fitch ferrets (body weights 1.0-1.5 kg) were fasted overnight before
experimentation. Animals were placed individually in observation cages following
subcutaneous administration of drug and observed for drug-induced nausea and emesis for a

10 period of 90 minutes following drug injection. Nausea was characterized by behaviors such
as licking, gagging, backing, head burying, and intense abdominal grooming. Emesis was
usually preceded by these behaviors and was characterized by rhythmic abdominal
contractions which were associated with vomiting or retching movement. The number of -

ferrets induced to emesis was recorded and expressed as incidence (%) in Tables 5-7.

15 Apomorphine Induced Emesis in Rats

Saline was used as vehicle. Six to twelve animals were used per dose. The datain
Table 5 demonstrates that apomorphine induced emesis at all doses. The probability or

significance level is represented by p as compared to vehicle.
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3% Dimethylsulfoxide in saline was used as vehicle. Six to twelve animals were used

per dose. Apomorphine was used as a positive control in Table 6 at a dose of 0.3 pmol/kg

which resulted in an 83 % incidence of ferrets induced to emesis. N-{[4-(2-Cyanophenyl)-1-

piperazinyl]methyl}-3-methylbenzamide did not induce emesis at any dose. The probability

or significance level is represented by p as compared to vehicle.

10 Table 6
Dose pmol/kg Incidence (%) P
vehicle - 0
apomorphine (0.3) 83 <0.001
0.1 0
0.3 0
1.0 0
3.0 0
S-Fluoro-2-{[4-(2-pyridinyl)-1-piperazinyllmethyl}-1H-indole
Induced Emesis in Rats
1% Dimethylsulfoxide in saline was used as vehicle. Six to twelve animals were used
15

per dose. Apomorphine was used as a positive control in Table 7 at a dose of 0.3 pmol/kg

which resulted in an 83 % incidence of ferrets induced to emesis. 5-Fluoro-2-{[4-(2-

pyridinyl)-1-piperazinyl}methyl}-1H-indole did not induce emesis at any dose. The

probability or significance level is represented by p as compared to vehicle.
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pi perazi nyl ] met hyl } - 3- met hyl benzam de did not induce enmesis at any dose.

The probability or significance level is represented by p as corrpaijjMA(Y, 2005
vehicle. 10 Table 6 Dose (err)nol/kg Incidence (% p vehicle O

aonor phine W@ @488 <0.001 0.1 0 0.3 0 1.00 3.0 0 cilusars-{
[4-(2-pyridinyl)-1-piperazinyl]nmethyl}-1Hindole | nduced Emesis in Rats 1%

Di met hyl sul foxi de in saline was usedrgg vehicle. Six to twelve animals.

were used 15 per dose. Aponorphine was used as a positive _conf[rol in

Table 7 at a dose |of DOS@JmQngkg V\hcldé:nce@ép tled in @n 83 i nci dence of
ferrets induced tq efes Ecle5 H-tero 26 2 - _
pyridinyl)-1-pi pera2| nyF net hyl }- 1H i ndoI e did not induce gnesis at any
dose. The probabiil alio;norphml((gnl ',) an

1
canc@3level IS Teq@@@sentied by p as
Dose snol / kg I nci cence (Q% p véhl cle® aponpr phine (03) 83 <0.001 0.1 0
0.3 0 1.00 3.0|0 The(mta 1Tn| rablexy Z-7 1 narcare That nsel ecti ve and

sel ective dopam nEL_DéL_J_e,Q@Df or lagonists havel a pro-erectille effect in
rats. However, sel ective opam pe D4 rQacept or| agonists 5 have a
significantly redyced emgic ITpbITiTyy T1he gro-erectiteeffect and
reduced enetic liability associbted with seldctive dopam ng D4 receptor

agoni sts, therefore, suggests that
The data in Tables 2-7 indicate that nonselective and selective dopamine D, receptor

agonists have a pro-erectile effect in rats. However, selective dopamine D, receptor agonists
5  have a significantly reduced emetic liability. The pro-erectile effect and reduced emetic
liability associated with selective dopamine Dy receptor agonists, therefore, suggests that
selective dopamine D, receptor agonists are useful for the treatment of sexual dysfunction
including, but not limited to, male erectile dysfunction.
The term "pharmaceutically acceptable carrier," as used herein, means a non-toxic,
10 inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation auxiliary
of any type. Some examples of materials which can serve as pharmaceutically acceptable
carriers are sugars such as lactose, glucose and sucrose; starches such as corn starch and
potato starch; cellulose and its derivatives such as sodium carboxymethyl cellulose, ethyl
cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients such as
15 cocoa butter and suppository waxes; oils such as peanut oil, cottonseed oil, safflower oil,
sesame oil, olive oil, corn oil and soybean oil; glycols; such a propylene glycol; esters such as
ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium hydroxide and
aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's solution;
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 Dy receptor agonists formulated together with one or more non-toxic
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sel ective dopam ne D4 receptor agonists are useful for the treatnent of
sexual dysfunction including, but not limted to, nmale erectile oﬂ MAY 2005
dysfunction. The term "pharnaceutically acceptable carrier,” as us

herein, nmeaMO®/44¥Mh-toxic, 10 inert solid, seni-solid PCTUSoudIfiller,

di luent, encapsulating material or fornulation auxiliary of any type.
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sol ution; e?hyl al cohol lﬂarlljd hospha%ogﬁkb’uf?ngr" stug‘bnﬁallﬁ&@se@nOQa ot her

non-t oxi c 90BHPAE Prieserses agemitts @ah% formylated inccombinptiom With A pppspbedissterase And
magnesi um iskiigsh 8f & adfho¥plor adsofie! Oftle arﬁﬁ@é%@adco ﬁ&%'cglgbea@ﬁﬁh&ed coating
agents, sweetenin flavoring and per m ng ent preservatives  and

ant i ox} Qzlarff”'ssu@éﬂg“glld@@gﬁvé’r atloﬂnt%d@ von,dor, paceotstat jeatort, or t he

j udgnment oy feétfl adim@Midiidtid, or . The present invention provides pharmaceutical
conposi tions which conprise 25 sel ective dopam ne D4 receptor agonists

formul ated t ogdpheharmpcevticalrompesitions ef this i FPVFW@M beadmirgstepidyto 2o@ans. \\O
02/ 41894 Bﬁ?&M&Q&&ﬂﬁ&@&nﬂ?@ﬂﬂﬁgﬁﬂ&r&ﬁﬁﬁyg i aham&a@agen]n The
i

phar maceut.i cal corrp05| tions can for stration in
solid or |yl ?ﬂuaYWB%FWP@F%PaHYnEOB’@GHYdﬂS Tyt potders,radnments or
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are pharmaceuti cal conmposi tions conpri si n one more sel &c
dopami ne [WdF%‘éféEWSt’&B%W%‘Plsmﬁiﬂ@p&‘?@@%dn“wm,anwemme@bnbl nat ion with

one or MorEbdBRedus ihiaaRitah BRIl ARlFkACCEPt abl e  conposi tions. For
exanpl e, pharnaceutlcal conposi tions conprising one or nore selective

dopami ne D4 ret®¥ptogyal seprasiions ea e wetieeivadpusetonn in totitd el on with a
phosphodi Qﬁkﬁﬁ@%ﬁ amd sublipull copositfonSite A ERAMERELT ﬂ?é]hé} | hadi IH%
osage,

phar mageut i cal %EFOSI tions can be fornmulated 10 f i ngua

oral a rﬁ“@lﬁgﬁ‘# tabtpts a5e wypliyfesigned ag water solible, althey Shdﬁ*ﬁ éqitﬂé‘? tablefspgeect i on; or
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, vege;table 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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t her eofld vaiEelution whigh. s tum; mey: depsndipion erystall sjze andicrystalfimcfomi| Atedia@dely,C esters
such as et idyePiRahBon &7 el mai nt ai ne for, exanple, by
the use of adygqat(?{r% s u_é1 qgte{ag%%d%%lﬁtfggém?%%%f’%f”@ﬂ GeLby Sfisselpimg P qui r ed
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agents. Prioyemmplsetaxylated ispstearymlcoliols) golpoxyethilvnedfifitol HMs i Bitah LA,
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aci d, and PFBugsithegeof, ¢ may al so be desirable to include isotonic agents,
for exanple, syaRkifd, SA% - i ke, Prolonged absorption of
the injectable phalr mceut%&?%%ﬁ%q%hy %ﬁ’gggégﬁﬁ?dpﬁﬁ’%ﬁﬁ%eﬁtﬁre use of
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oftenng(gsilﬁlgbl e gtpg sl ovet.lt_htla Sgbsregr_g%l%%yg%%#hg?e&tfﬁ)];gexfaplg l%yﬁﬁdu“l’}“’gneous or
intra c peh qﬁag@{lqt-gﬁ@mmg]ﬁlger @Ry iprerporation 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

19



—
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t hen depends upon its rate of 10 dissolution which, in turn, my depend
upon cryst aW&2#a89%4nd crystalline form Alternatively, PEEUSHIAdI3abSOr ption
of a parenterally adm nistered drug formis acconplished by dissolving or

suspendi nghit'ﬂﬁy@élé!ﬁe 1h8 a@fVe HgkedeBitd) OhIG; orﬁ%&ﬂﬁllf’ iPa cérﬂa}pg:gﬂl bfthon to the
as

active co , hay contain suspendl n ent s, exanpl e,

et hoxyl at te?t’é’ﬁlstfa@%l‘P)?I elgyedapaone. Examnles em Hing gompositionpwhiehan bor bi t an

esters, lalseaﬁelaaerwn@gnwsﬁ@tag&gm% al um num net ahydr oxi de, bentonite,
agar-agar, tra acani and mxtures thereof. If desired, and for nore

effective di st gAY *-‘di?m@m@%eiweBbmawlmemm@lpteémamwﬂst s can be
i ncor pog at s%léctiv@hi@pa’iﬂlﬁafbl 1Rbepas SgoRist &%foﬁé‘ér&‘cﬁbl@ ghfy}ﬁ‘é{?h&yﬁ @agﬁaﬁagc h as

pol ynmer E C posones, and m crosp sterilized,
for exarrpl@ygbwlfqel Rehﬁnid@ﬁ Upen tbﬁ#a%gﬁfelactwaépmmep@mr aggnisitot er or by

i ncor por atpo%leeamﬁh@ﬁanhb 3fﬂagpﬁg&m §01y;ﬂer Hf?k{y&f @ﬁe%tte g?éege?t!ulse? néa%n*leﬁD

conposi ti.ons, which may be dissolved in s
sterile iGeRIOF agomist ieicare ¢an bagonnlisd. cFxamples of etherdindegedablepolymeriopami ne D4

recept or &aame%@(&&aeﬁérﬁqn@ﬁoly(w J\E}ﬁ?ﬂ% 1B % @mgxagsﬂs al'efal appropriate,

with one nore exci pi ents as nofted abo he soO osage Porns of

tabl et &) PepaisA by eutepping Biedrugsn lipaspmes or gytoegruisiens sdichare compgsiblpeitted Wit h
coatings ady ifdfidsl S such as enteric coatings, release controlling coatings
and ot her coatl ngs, wel | known in the phar maceutical fornul ati ng art. In
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waxes. .| nj e tabl depat ;faorns are made by formng m'cro ncapsu
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may be employed are water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. .

In addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium, For this purpose any bland fixed oil can be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid are used in the preparation of

25  injectables.

Solid dosage forms for oral administration include capsules, tablets, pills, powders,
and granules. In such solid dosage forms, the selective dopamine Dj receptor agonist is
mixed with at least one inert, pharmaceutically acceptable excipient or carrier such as sodium
citrate or dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,

30  glucose, mannitol, and silicic acid; b) binders such as carboxymethylcellulose, alginates,
gelatin, polyvinylpyrrolidinone, sucrose, and acacia; ¢) humectants such as glycerol; d)

disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic
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pills, powders, granules.” I'n such so e Selective
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phal Mg Ut WSl 4 bEGRRRIARL SRl SlineBmpRbicher such as sodium ol rate
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sucr ose, and acaci a; c) hufrectant’s I'sintegrating
agents sucidlestive dopami recepior agogish theligwd desege foonsmey eontaircipirtdibienss ar ch,

al gi ni ¢ 20cogmPniyR¥ediB ¥R artdR1R/ f&ﬂé&ﬁxpl%’%{téé%ﬁ’%é%&ﬁ ts?‘%lquﬁ Jg@ﬁtg‘
silicates, and sodi um_carbonate; e) ol ution retardi Ag agen such as
par af f £, zfn)i emulsifiers such as ethyl alcohol, 1sopropyl alcohol, ethyl carbonate ethyl acetate, benzyl

aleohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in
patticular, 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 needéd preservatives or buffers as may be
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creans, | dii beiged. g saltsigambienrepared i situidoring the fimah jselationdhd iptiifivariei oF e
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phar maceut | cg.l l'y accept aa%%%%tﬂfwaﬁ%qggggﬁee%%% fHioaga é‘t‘ﬁh\b&s or
buf f erd) a<rgmig agid. Represptativersvid 2ddition salts include, but are not limited to acetate,

adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate,

| camphorate, camphorsufonate, digluconate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansulfonate

(isethionate), lactate, maleate, methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate,

25  pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate,
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 Dy receptor agonists may be transformed in vivo to selective
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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 Dj 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 dopamirie D4
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 Dy 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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Al ternatively, the selective 25 dopam ne recept or agoni st can be

adm ni stered as a pharmaceutical conposition containing the selective
dopam ne D4 receptor agonist of interest in conbination with one or nore
phar maceutical |y acceptabl e exci pients. The phrase "therapeutically
effective amount” of the conpound of the invention neans a sufficient
amount of the selective dopam ne D4
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receptor agonist to treat sexual dysfunction, at a reasonable benefit/risk
ratio applicable to 30 any nedical treatnent. It will be understood,z 0 M%Y 2005
however, that the total daily usage of the selective dopam ne D4 receptor
agoni st and WO&MEWP4 | ons thereof will be decided by the pet/tsidiing
physician wthin the scope of sound nedical judgenent. The specific 23 2 0
MAY 2005 Wohf &/l PCT/ USOL/ 43139 therapeutically effective dose |evel
for any particular patient will depend upon a variety of factors
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body wei ghtmangeshyngpd ?éa«ﬂttrﬁamseaka therdpegtically efffectiheantountivfi aglopamindib, t i me  of
adm ni stsr aty Il ' . excretion, of the
speci fi (:5 se?%@ﬁ 1; {/ggﬂgtg’ég?nh%gagﬁgﬁﬁi%%% easggﬁ}eltse? @%ﬁ‘&%’éﬁ“?ﬁ% ration of
t he tr eat mslapamineiPs fgespios agdnishis mot e, beelt-ietmahydo-Gernethyliddent al with t he
specific s (o g D eceptor agoni st enpl oyed; and |ike
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the skill of the art to start doses of selective dopam ne D4 receptor
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my/ kg/ day. gifen®d igﬁcﬁﬂ;oliﬁélﬁ) pldigct i ve daily dose can be divided into

mul tiple doses Tor - purposéds of adm nistration; consequently, single dose
conpositions nmay contain such anounts or subnultiples thereof to make up
the daijlsy dose. o auRd f%%ﬂ%l 4. P SOL/ 43139 What is
claimed is A nethod o? treating es%@ﬁﬁ&%@%?ﬁﬁ‘cq%ﬁn FOaPeal  conpri si ng
adni ni st er ifginisterigg torpgparemal imnaed ofisudlf treatnusnt 4 thempavtically affedtive apeuat ofal | y
effective Jgpite 9fre@ndPRRANI st or .a.pharmaceutically
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dibenzo[de,g]quinoline-10,11-diol.

20

4. A method of treating male erectile dysfunction in a mammal comprising
administering to a mammal in need of such treatment a therapeutically effective amouht ofa
dopamine Dy receptor agonist or a pharmaceutically acceptable salt thereof with the proviso
that said dopamine D, receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-

25  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
D4 receptor agonist or a pharmaceutically acceptable salt thereof.

30
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di benzo[ de, g] qui nol i ne- 10, 11-diol. 2. A nethod of treating male sexual
dysfunction in a manmal conprising admnistering 10 to a namal WZUUS
of such treatnent a therapeutically effective anmount of a dopam ne

recept or agowode/4p4 a pharmaceutically acceptabl e salt tberessiasnsd h t he
proviso that said dopam ne D4 receptor agonist is not
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to a rr(}a i.,n need of such treatnent t erapeutl ca fective anount
of a sé& Jaistergigdo s mammalin needql seph tra@tmmtgtthqmpempmacffmmoumowy

accept abl eseﬁe@dnfe dbﬁ@ﬂhﬁ@lﬁT rediptos ﬁgo%lsgo%\ﬁa&ﬁ%ucaﬁ? ag&értéﬂin?rgﬁt h&ddUSA /43139 6.

A nethod of treating male Sexual dysfunction conpri si ng
adm nistering to a mammal in need of such treatnent a therapeutically

ef fective anmoumhe kthad %&ﬁkiv%%enf@ﬁas@fe?ﬁ' %&%&%trgﬁggg%@{ 1sﬁr

pharmaceut jcal |y acceptable salt thereo reat ng fenal e
sexual dyséztfﬂ%‘{"l’ kbeayD)-piperaginimetapl3rnethythpnzanide of ia pharmiagrytically aconptabiml i n
need ofs susf ekt ment a therapeutically effective anount of a selective
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thereof. 8. A method of treating male erectileée dysfunction in a mamal
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. salt thereof.

20

1. The method of claim 8 wherein said selective dopamine D, receptor agonist is N-{[4~
(2-cyanophenyl)-1-piperazinyl}methyl}-3-methylbenzamide or a pharmaceuﬁcally acceptable

salt thereof.

5 12.  The method of claim 6 wherein said selective dopamine D, 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 Dy receptor agonist is 5-

30 fluoro-2-{[4-(2-pyridinyl)-1-piperazinyljmethyl}-1H-indole or a pharmaceutically acceptable
salt thereof.
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sel ective dopami ne D4 receptor agoni st or a pharnmaceutically acceptable

salt thereof. 9. The nethod of claim6 wherein said selective doparr'ynﬂz m 2005

receptor agonist is N{[4-
( 2- cyanophenYPY2418%; per azi nyl ] met hyl ) - 3- net hyl benzani de BET/E501/43139
pharmaceutically acceptable 15 salt thereof. 10. The nethod of claim?7

wher ein sail4l sellRedethod oflclfins WRerbM sdi® &RRER dopdminé BY rebe}td}kaéonﬁsélfs 5-
e or a

(2- cyanophenyl ): 1- pi per.azi nyl t hyl } - 3- net hyl benzam )
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wher ei n sai d selceptablégalth@esd ne D4 receptor agonist is N-{ [4-
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pharmaceutical |y acceptable salt thereof. ?5 12. The nethod of claimé6
wher ei n5sailsl seA aethod 6f kRS WHREITAid BREVE Abpapfif T Steehfr aonist is 3 gold

fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl}-1H1ndole or
phar maceut F"@?Isgk‘?gé(ﬁg‘g&e&%lr@ep@éﬁ‘ﬁ“%@Pé@f@ceﬁg: The nethod of claim?7
wherein said sel ective dopam ne D4 receptor agonist is 5 10
fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl}-1Hindole or a.
phar maceut i[léral |®Bﬁ@e€%€%é whergin said sglegiiye dopagiing Iy regaptopegysist iveS By 41894
PCT/ US01/ 43139 ridte seldeaiva et h0 0, Rlcepibrahais 18] Bidptosai d sel ective dopani ne
D4 rec?gt or agonist is 5-
fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl}-1Hindole or a
phar maceut 1%al | ¥ me6& efiaklsentieain sald E&RE doamice: _4%&%9%@?8{ isd% fid" ©

S 0 nor e

wherein said sel ective dopanine D4 receptor_agonist 1

sel ective for tMYe pslecivsiants Ps racepiorithan fonthe Pyresepiorpt or . 16. A nethod of
claim5 wherein said selective dopam ne D4 receptor agonist is 25 fold
more selective for the D4 receptor than for the D2 receptor. 10 IT A

met hod of #-ai ré?e%ﬂg?@%méﬂhir%a@éﬁk%e densuinedd reseptonesopiside 10 foldi st i s
50 folds nore %r@ﬁélécﬂﬁbfbﬂhcb@%c%rﬁ%Q&‘tt&rD @&Btoir.or the D2 receptor. 18.
A nmethod of claimb5 wherein said selective dopam ne D4 receptor agonist is
100 fold 15 nore selective for the D4 receptor than for the D2 receptor.

19. A nmethegl ofA gletbddfalaiSlviticrtib@idtee@ive Abpattthe dNRbOLadtist 1€ SRIHLRAT

agonist is 200 fold,
more selective for the Dy receptor than for the D, receptor.

20 20. A method of claim 5 wherein said selective dopamine Dj receptor agonist is 300 fold

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

21. A method of claim 5 wherein said selective dopamine Dj receptor agonist is 500 fold
more selective for the Dy receptor than for the D, receptor.
25
22. A method of claim 5 wherein said selective dopamine Dj receptor agonist is 1000 fold

more selective for the Dy 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
Da receptor agonist or a pharmaceutically acceptable salt thereof wherein said agonist does

not cause significant emesis.
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nore selective for the D4 receptor than for the D2 receptor. 20 20. An
nmet hod of claim5 wherein said selective dopami ne D4 receptor agoni% MAY 2005
1 300 fold nore selective for the D4 receptor than for the D2 receptor. 21.

1 A et hod of WO&Y48® wherein said sel ective dopam ne D4 recEysinssi®dgoni st i s

i 500 fold nore selective for the D4 receptor than for the D2 receptor. 25

22. A nmethod of claim5 wherein said selective dopam ne D4 receptor

agonist is 1000 fold nore selective for the D4 receptor than for the D2
receptor. 282. A methérbef tiedtingmedst sergpl éxsﬁmaliondysfnamﬁial EpriSing adiBiRiRling
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pcri usoh, AR E AR ARG Bl "l o cexual dysfunction in a
mammal conprising admnistering to a mammal in need of such treatnent a
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agoni st do@yum&tnngamamamnghnmmmchmmm a&l&rapéut[ﬁllﬁéﬁbcﬁe difoRitof Bg femal e

sexual dysf, IIH| ni sterin

need of sugc Eegﬁ ?Mbﬂ? B‘are Rer 3%0 rcae@??g‘é?“g%@@' |%p@%6ﬁ¥t£ﬁf°%¥rﬁa@ﬁll ectl ve
dopam He Didagomigitdoes natansessignificant eplasis. maceut i cal |y accept abl e salt t her eof
wherein 10 said agoni st does not cause significant enesis. 25. A nethod
of treating nmale erectile dysfunction in a mamral conpri sing

adni ni st er?ang M@G@ﬁ@éﬁﬁgmatm@tﬂhfdy%&oﬁhﬂ&hdm camprid@igapeut i cal |y

effective ctiv m.ne receptor oni st or a

phar maceut | caI E““%é%g‘ﬁ‘f“i mggﬁ °f %gﬁPeWDg}?eéarpﬁu ¢ %%%ﬂveé‘ﬁ@ﬁ?@fadoes not
cause Si gmefeerdppaamlDﬂcceaﬁwr aghnfsedsrhqxﬂamfacduﬁ&ﬂy Et@ptalsl¥ ke théhyoFhwheeinl ON 1N a
marmal bﬂ&fdgéjsrﬂoléaﬁges{ to a. mamal in need of such treatnent a

t her apeutl c Ve ant fm(ﬂms&s sel ective dopamine D4 receptor
agoni st or a phar maceutical ly accept able salt thereof i n conbi nation with

a 20 phar euty g{%ale arrier. 27. A nethod treating nmale
sexual dysfunc tA %ﬁ@%@gaﬁ%gna SYRRPSUiON iRt eS| cUPRAS g 1mster1ng tod
mammal in need of such treatment a therapeutically effective amount of a selective dopamine
D4 receptor agonist or a pharmaceutically acceptable salt thereof in combination with a
20  pharmaceutically acceptable carrier.

27. 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 selective
dopamine D, receptor agonist or a pharmaceutically acceptable salt thereof in combination

25 with a pharmaceutically acceptable carrier.

28. A method of treating female sexual dysfunction in a mammal comprisiné
administering to 2 mammal in need of such treatment a therapeutically effective amount of a
selective dopamine Dy receptor agonist or a pharmaceutically acceptable salt thereof in

30 combination with a pharmaceutically acceptable carrier.
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to a mammal in need of such treatnent a therapeutically effective anount
of a selective dopam ne D4 receptor agonist or a pharnaceutically, .
acceptabl e salt thereof in conmbination 25 with a pharnmaceuti call y2 0 MAY 2005
accept abl e cHP0r/€894 28. A nethod of treating fermal e sexusdt/ghgfizusdcti on in
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t her apeutical | waléfhb@gfmwnbmtmmmafphmmhﬁ@nyu@ep‘tm:bam D4 receptor

agoni stgor a pharmaceutically acceptable salt thereof in conbination wth
a pharmaceutically acceptable carrier. 5 30. A nethod of treating nale

erectil e d¥&f untmethod ofirepirigsnailgereatiis dylsmhﬁronn@nprﬁmgadﬂﬁﬁswinglt&a need of such

t t t t | ect
dopart ne. 1 FARAREH ok R blyob § el Rl Bheolie o Shemaurect or ase s
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