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the brain, 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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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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i nvention c% Ct i on i
conpri si ngﬁa m nlﬁtls ri&?lg appeut%aﬁlulagy e% eseglﬂ\l}ze%gbr#n%lﬁotd% e? uor o- 2-
method of treating female sexual dysfuncuon including, but not limited to, female

...

anorgasmia, clitoral erectile insufficiency, vaginal engorgement, dyspareunia, and vaginismus
20  comprising administering a therapeutically effective amount of a selective dopamine Dy
receptor agonist 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 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.



{[4-(2-pyridinyl)-1-piperazinyl]methyl)-1Hindole or a pharmaceutically
acceptabl e salt or prodrug thereof. Another embodi ment of the pres@nd MAY 2005
i nvention relates to a nmethod of treating fenmale sexual dysfunction
conprising aW@0M48Meri ng a therapeutically effective anopuwusorfsissor o- 2- 15
{[4-(2-pyridinyl)-1-piperazinyl]nmethyl}-1Hindole or a pharmaceutically
acceptabl e salt f...Another. enbodi t .of th esent
i nvention rel at‘%@%%%%ﬁ%%%& ?SF %tell?‘feﬁ%onr lﬁtgsm eﬁqﬁloggmg gqxa%ﬁq on
conpr i si ngseavrkdysfunction eompeising sinsipistetingatheypenfidatly tifactveamount NS{4-{2uor 0- 2-
{[4-(2-pyridi Rae . AZd el hyld-1H-indol e or a rmaceuytically
accept abl eé}gg%l:ﬁc#j ! %&g%‘%éjr ug y%}g#g%nyl?oengmgﬁ St %@W@%‘ﬁ%@ﬁﬁ?{’ep&ﬁet he
present i nsplior brodrugttheesofel ect i ve dopami ne D4 receptor agonist is a
conmpoung whi ch 4 ld.selective in ter f KL value for
t he dogam' ne &fﬁ@%%ﬁocﬁf%gﬁp%ré%e%n?‘%n\?%erelﬂfs {951%%“’53’? 8?“}?83 anmi ne D2
recept or; «ediilddysfwetion camprisingragminisdring a timpewitalyodffetthe afomgN-@ab-
phar macol ogj del . ] 25 receptor as .described herein.
I n anot herwélﬁ n‘ﬁ%‘?ﬁ@gﬁk ligﬁl?ﬂﬁﬁgggg%mﬁﬁ%%% ﬂr,aﬁﬁgﬂaé’g‘}“@@& a\‘/"éep@g ani ne D4
recept or wafonprotrugsheseofonpound which is a) at least 25 fold selective in
terms of Kt val ' D4 receptor, conpared with the K1 val ue
for the dopam ﬁgﬁ 5%9%%'58@%?‘*&; aﬁa&%&tlrgg{l%onr@gte%w aa[‘%??f*? tregtmg maleone of t he
f unct i dhal sepied dysfienstiogoomrisingatimisistefing atheraeptically effdodvednousrB MicR6-2as
descri bed Agreii:akmh f Lpent. of the present invention, the
sel ective ggégmdéﬁ@dﬁp @%%%é%ﬁu %Jﬂl&goﬁ?ﬁdo@é’r %WS%@EW??F%&?&Q? at | east
50 fold sepredugthereofy ternms of K1 value for the 6 2 0 MAY 2005 WD 02/ 41894
PCT/ USO01/ 43139 BRM or ared wth the K. value for the
AR xﬁ'lgorc]l g (ﬁ(fl?e%tresent(inqgﬁuo d%ﬁtlesstf) 8; I&gﬁyi‘ gﬁngn%ga

dopam ner D2 receptor; act's as a e

f unct i onal sepweh dysfianstiongoowtisingaliptinistedingt d theraheptivaily effdotve dhemed-fioré-3-

descri bed hgrebiidb. | {yent, of e present invention, the
sel ecti ve oéa ndelw&ﬁa@%%%%%ﬁm%ﬂa{g%%dg@ ofésp %ﬁ%‘c&%}haacﬁ??aﬁ?s?@“a) at

| east 100 wrodrig theteeftive in terms of Ki value for the dopanmine D4
recept or - comparglyh dfbdifent St Yl iRent 5 80PA T B0 RRr hEFEPLSL 27 D)

acts

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

6



as an agoni st in any one of the functional pharnmacol ogi cal nodels of the
dopam ne D4 receptor as described herein. In another enbodi nent oﬂ B Ay 2005
present invention, the selective dopamne D4 receptor 10 agonist is a
conmpound whive?oy4s8%d) at | east 200 fold selective in terrTaiSoa3139al ue for
the dopam ne D4 receptor conpared with the K; value for the dopam ne D2

receptor; %gﬁ i’gﬁ‘l? net i Qral

phar macol o @Da écorgc? m? %e pgl%kh{' y‘%‘%@@“’ﬁl“etﬂ%‘”&% c?‘?‘@’@&“ﬁer ein.

| n anot herasenbmsnmrany ofie afitke @n@smhphanmmwgw@hmodeh@fﬂxeldquahnnedmdopam ne D4
recept or | .St .conpound which is a) at |east 300 fold selective
In terns o%éﬁﬁgvaeg@b%%?&?ﬁ'e' dopam ne D4 receptor conpared wth the Ki

val ue for t he &mmﬁbnm@ﬂhnmeﬁihmgsemmmﬁonaﬁm selectise dnpam@em;sdcep'tdsr any one

of the § Rolar-1dy i.cal eceptor as
descr i be d %{n&qg c rﬁa\ﬁﬁlﬂﬁ)g le W‘iﬁ@ﬁ %’o?d ective ua? gg ﬁ'{}%ﬁ?f{‘% t he
sel ecti ve dwpaine Bermtwr@ompargi W1t12the Kgaahiesfor thsd@amnmlnamebwmmlb) hdts a) at

| east 500 t : I dopani
recept or c%'(r%r%g ﬁ%%kxﬁ%éﬂff f%&? l?asﬁr’ac;éﬁé}é% n}sr?g&‘ﬁa Rﬁg’é'&#‘or and b)
acts as amc@g)oaﬂdﬁscnbndhﬂgmone of the functional phar macol ogi cal nodel s of

t he dopam ne S crib d her e ther nbodl ment of
% ofer Qi nt prese Javen @1 ﬁ{eci;lg «g B“%Pé?fm st is a

the present invention, l?qne Selectyve dopa
conpouh@d wgouikt i sccm)poand Whiglsis a)mwstmm ldeleetite mennNOfLIGIVﬁlIBe fof thk1 val ue for

the dODanangn@ngﬁeegp%r%m RERREAe K b ind dopt ok B [l Era R RAI e 2

r ecept or n agonrs
phar macol otjias agonisditeing omofnﬂrad’uutnipmhi)kmn@dlogrcaiaaanbrof ths dojamdreilned her ei n.

Anot her en%geg gﬁﬂies&fbe&ﬁ'&elﬂr esent invention refers to a nmethod of treating
sexual nction in a mammal conprising adm nistering to a mammal in

need of such t rlleatOﬂnnemedundnmﬁbamsentawemcmt meseleoMeéupmme@iecqat&el ective

d 05 V\D 141894

P(C)Z'FI)';E1 US 1/ E%fé‘gﬁgﬁ oceu‘?l ca18%§/atge€gté 6? POE) & lega " feﬁrﬁ e "éﬂ%&’éﬂ’ﬁ sai d
agoni st gjo@pamm De mqqﬁors:oglnmfsd wilinthe Kevaheifor thdlmmme De ndeestoramdth) adts t he
present | n%eaﬂtaéo%ﬂt {neaB? bite 3ﬁheaﬁ1£5%5m gha%actofo%l%gl' nqghefsr%% fhe dopamine Dy

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



sexual dysfunction in a manmal conprising admnistering to a mammal in

need of such 5 treatnent a therapeutically effective anount of a selzegtMme 2005
dopam ne D4 receptor agonist or a pharmaceutically acceptable salt

t her eof theMe@®2/49%rei n said agoni st does not cause si @OTUSEAAt enesi s.

Anot her enbodi rent of the present invention refers to a nethod of treating

raml i n ot A Pl BB AR A WA UEER oot of

a sel ecti vemesispani ne D4 receptor agonist or a pharnaceutically acceptable

sal t thereof t %{Oﬁ%{) ﬁﬂ%ﬁ%@hﬂgﬁ?ﬁ%e@ﬁ%eﬁ&on(;% t(p Qﬁleﬁ@&' ?@T’egﬁ‘{g%mg I cant

emesi s. Anot her enmbodi present ‘inventionre 0 a net hod of
treating négxual dpsfenction in agyagnah eqnipising pdrainisigringio aguampnal éi wegd efeni st er i ng
to a mapmal.d : : BiE HC ive
anount of aedgg rggfﬂg {/agéué%%fg%ff%%v%)&&r ec e{# Sgrﬁ"%‘}gg?{ﬁ?“g‘? H%ir)" %Lé%oﬁgéognggéer&t ically
accept abl ephazhacevtisaliyasteptahlsrsald theighEthertof wheaieth said agénsst doksawot sause cause

si gni fi cang ' s,’rtgnot her enbodi ment of the present invention relates to
t he use of armaceutical 20 conpositions conprising a therapeutically

ef f ecti ve anpurinotifer embodiment ¢fitke preoutrinventioDsefens dicepethed offreatingtfernale a

phar maceut | I S - Dr 110 . & i”ﬁ- | jon with a
phar maceut%ca Id s@%@%ﬁ%gb e ca%érnﬂrg{Slnggélg] #%n{i%gﬁﬁ men (l)r?ﬁ)eg@é{}g{ﬂ

dysf und®i oeatmend & therapetipallyi effeetive amourth of gelsstivgtdopamins\Di weeptos hgonistortao t he
use of pha ' L 1 LSNG: r L.cally effective
amount of - DEaRart g tAIRR HeRRPLGRIR R e dhiif aRR T 5

phar maceut signifitapt ereesispt abl e salt or prodrug thereof in conbination with a
phar maceuti cal | ' f. 3 xual

Gyt unct i on. - ArtslRef B SR oot end el 470 BB B eV 1
use of phaswetedisfiwetion itompoal ¢ompssiopadmitistening to 2 nawmapmuesdodisich ef f ecti ve
anount q;ef ' i1 6 . ' r tically
acoept AB1 o HeafibflS ekBaOR BB S dmobal Gl AU Rlrthe B bR AERESH

phar maceut peasipagu epitable seld thereof théreef whiawsin spidagenistidoesinof anwl e sexual
dysfuncti og 'ﬁ@ﬁ?x?&ﬁ'é%{s enbodi nent of the present invention relates to the
use of phar Raceut rcal conpositions conprising a therapeutically effective
anount of a selective dopamine D4 8 2 0 MAY 2005 WD 02/41894

PCTI US01143139 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



receptor agonist or a pharmaceutically acceptable salt or prodrug thereof

I n conbination with a pharnaceutically acceptable carrier for the 2 g Mﬁy 2005

treatment of male erectile dysfunction. '"i. The term "sel ective"
herei n, refeW@ovasgel ectivity of a dopam ne agoni st for !dtwsoﬂ)thmecept or
as corrpared to the D2 receptor. 5 (-) Aponorphine, a known dopam' ne

agoni st 988 690-.6 IIer

H% et al (AHI-;’ hg ’ﬁgtrofr%ié ogy %Eﬁcg%%kf%%pr@f?ﬁgérg@%gomﬁ mtg

et al., Psypmumﬂy)a@gwbﬁmnierfoyﬂ(emaﬁ)enﬁﬂm;e cdoBle ApSHmctivm s shovvn not

L0 0e, 2ChCt Vel S0P L0 LSS Bl oo b st SR IR s
Bi obehavi oDatecmqnaemnpa(e@m9D2¢pepm5 132). 10 The lack of selectivity of

dopami ngrgic a e ehel expl sid ects

sucr:)h asge?r{em sg@n@%ﬁdé%%e are a§s%%tl?§{t UB’\ﬁ? I\{‘ﬂ& Zﬂggg) The use

of sel ect 33(6) €99-QQ§Moelles Hﬁeqbaleé’emphmmglngyf (Berlin) (1&@70&)(1@@@-55 ?hdt Ihe

t t t nists facilitate
pent | o or eegne: i pEb iR BT A ofy (031 955sh) v ana upteo B

syncope. Téelectivg for ths dopaimiiedmecepton K 54 v verssdherdopsarhine Defeeéfior] Ky =an enetic
15 respons t din cl.ini ¢cal arion.
Prefer gbl y,G7%@@%@?%6@%t%lsb%erqlléogblgnce%gl |%5Eaé’f°r°86$ﬂf‘§st’ i@rqof@?ﬁéétszz'han
10% MbPe pref eFletdack of selpstivtymif dezpatrmsepgmmnmm hbq apobrphidd helpo@plagi thon i s

and D4 bi e eR RS el SRR o h T AR, T o
i | | ustr at estléchiveiBidgonists rewmtscacs:mhﬁmmddmtageﬁrﬂngu*ealmsﬁt@ﬂdmsdneﬁfa&aedur eS

or sent ed ot f elive B, budilts i@ SONRIACHR00s Vil ooy 6 Mt ¢
France. Br #seniepis ambsyaﬁnpgrﬂmtcrm ‘aignificed ymesi(” at iwed bergin difere 13 enfedle D4
Fcconbithant e oYl ol Bobeh LA porb B st e i or 0

t ransf ect ewgspmpe m@lchmcaleomllaumubas theln 1% hMoBfrefarpblpahosetic Gesponséiida f or 60
m nutes, u ok 10 (err)M to define nonspecific binding

Ut bophistH 2 fesP¥Rl sob

(Grandy, cad Sci USA (1989) 86:9762-9766). For the D4
receptor assay, nenbranes of transfected CHO cells were incubated with

[ 3H] - spi perone (0.5 nM Q. +) - but acl anol (10
(err)M to define nonspeé:)% %%%Hﬁiﬁ'# b‘fﬂP’a %‘2 ., Nature (1992) 358:
149- 1529 . SpeciHedoprinying E@nd@s bigdihg assaysased toaletinifiebiadinpaffisities®;) t ot al

bi ndi ng angyQrated 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



2 0 MAY 2005 WO 02/41894 PCT/ USOL/ 43139 nonspecific binding. K, val rzeﬁ AY 2005
were determ ned using the Cheng-Prusoff equation and are illustrate rfM
Table 1. Binding Data for Dopam ne D2 and D4 Receptors The data in Table 1
denonstrat ewa 24189400 fol d selectivity of N-{[4-(2- Cyan®@emanei431395

1- pi perazi nyl ] net hyl } - 3- met hyl benzam de and

5- Fl uor 0- aeh{rdsifié biink d % %ﬁ&s%e eﬁét&lﬁﬁx?eé receg‘%/ors&lﬁtl""ﬁg%%%‘{f%(dopam ne

D4 receptors when co opan ne

Conpound DHustated Bkl phi ne 32 1.5

N-{[ 4- (2- Cyanophenyl ) - i enzam de >1000 . 10

5- {Fl[ uoSo 9{[4'0 2- %yzl dﬁﬁcﬁrq@ﬂyei’@%ﬁ}ﬁﬁ%&& i ndol e >1000 2.6 10
N-{[ 4- (2- Cyano ed@tﬁmlhbbllpémtrﬂtyq$%10Wbﬂd8@emﬁhyﬂlﬁéﬂz(afﬁyamphwl)been

shown t . tor, K 8.7 nM
conpar eﬁ ?Igp ; ﬁf%}gm ﬁ%%‘&lpgrgérg{dgr ﬁ&%%gg (%"[%C@pl SA et aI J
Med Chem (plmnylimethxwrl -indqle for dmmu@mmcepioemlun compeisid tPfepamined), ( 1994)
45, 51-60) c%n@ uoro-2-{[4-(2-pyridinyl)-1-piperazinyl]methyl}-1Hi ndole
has been sho to be 15 >100 fold selective for the dopam ne D4 receptor,
K; =6.0 nM conpared to the dopam n&abyl receptor (Zorn SH et al ., Soc
Neurosm Abstt+—23-685-—(199F- )—Fhe—term—agott+st——as—used \,.1., refers
to a chenical entity that interacts with a receptor| and é f ts an
observablie bi ochenmi cal r espbospoundhe response is negsurBg rdlatbye fjo a

known agont+st—standard—~For “x HREes a—deparmnre—b4—recept-ortagopistirefers

to a chenical 20 entity thi OO tts with the dopgmi n& D4 reckpt or| and
elicits arNd[}b@r-@;ahb;meiwlpt—bmamnmﬂ]meﬂmt}pbmmylba'ﬁmmrdes POFIOe0 I § MEBEUT §d

relative {o—a=fut orqui-ndirole_ tThe
det er mi nalt i ot BPORsHANE REgyD; [RiRSTely Bﬁﬁﬁs -dplend 210001 i|shett® by |any
one of the three assays descrl bed bel ow. A conpound that ShOws a m ni num
of 25% gonl S e.D4 recept o in one hree assays
descri bel o 49?8 nb{]d’“ﬁazﬁo Rl '%1“"@@'? ilﬂl@sh‘?nts 00%
agoni st S ttaibe a4(m foldSeel@Cti% tﬁd&lﬁe&idpﬂﬂiin@ppﬂ&b@tor VI =8, TN ®@mpared to the

dopamine D, receptor, K; = 3740 nM (Glase, SA et al., J Med Chem (1997) 40, 1771-1772;

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

=4

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



scope of the present invention . The percent agonisma value that is based

on the mean of at |east three independent observations. Preferably? PMAY 2005
agoni sts contenplated within the scope 10 2 0 MAY 2005 WD 02/41894

PCT/ US01/ 43180 0$1894he present invention will show 40% ageeu/esen/esi3egr eat er

as conpared to a dopamine or quinpirole standard Functional

Ph I . ' D4 . Recept or oni s 3H] t hym di ne
nosny AgontLEeLreEiRyae wiPRATUR aeShioi G Rl o Sbmes dogiminged | o

t r ansf ect eduinpitole standardn dopani ne D4 receptor str mul at es mtogenesi s. The

response is determ ned by neasuring the cellular uptake of [3H]thym dine

and conpari ng the response to a full agonist such as quinpirole (defined
al Pha@vanolngiva pntigezDhRédeptel Aydnlisnd 10 net hyl benzani de

was sho 3relal sponse in the [3H thym di ne uptake assay,

eli citi‘ﬁg L f%éhréciaségse In conparison to quinpirole with an EC50 of 17

nM (GI ase SA ehgoaist actlﬂatitibdf ddplmine D] 88ahtord i, CHG pilo-sloelIR trarieete itk , C et
5 cell,s transf cted with the

al ., 9
human D4 r ecep 0 aﬂg‘g T%L?Pé% S%IH'}]@%S %?ﬂ?ﬁemﬁ}sa g respopseifgt mrﬁégw th 10%
12 et al ;:al ; measung th@cﬁllalanuptgcepéﬁl-ldthyduﬂme éﬁkﬂﬁmb&rﬁig)thﬂla@bgﬁsiert@@ﬁm Silifd ﬁ5

100 g/ nmL a e washi ng
and mai nt afuﬁrﬁﬁ{;&%ﬁﬁjggrz%err@?%aeszlthﬁjelg it aﬁ' —Pﬁfﬂﬁ) T"QZ’IF)YQ"@&Y hicl e,
st andanfls, methylberzamisle weoshous taelitadapahse 1nEh6;{|iHFl@Immiﬁ¢lﬁ];ﬁalde alsgy, eliciting
[ 3H t hym d added. .f or h hen n (100
Cort) L of BB Reloitd i Sl o iSpBitic g & mSe ob e Gy WA bk 1\4@5
filtrationChen(ig§9a 4BrlavﬁuéV72;and3®1he;rceteﬁmmlpharhﬁweme)ms a’heo)fl Iters arﬁ |
counted for ra | t B- te counti em or ot her
pl ate counti ng%sl?g ° élc ar%fm%g wg{gshﬁlﬁl”@gb@ §‘éepE°6F“§9é’ggeg 93%‘?@P‘rﬂeﬁed for
each test otMﬁMumldha wxﬂdl(t%'r&tad calgsenmnmfaﬁﬁ@tpemmllae(cwsvﬂﬁm ahdétrepidfifycin
stimul gki o ) 5 romthe,resul.ti curve. Intrrnsrc
agoni s?gacp 69&3& g}, g %L %}E/e?cccg RN ﬁ?@vlér}g WAAIRPE B ch t est
conpound r edrem-freemedia. tTthMmMum ﬂnten,r vehidle)dtdntards, mstrmhbcymdﬁ?é &idkd.ve
concentr at | . cCAMP assay_The cAMP
assay is ab%unc *.‘°g%é gﬁi@yﬂ leng Vrﬁﬂﬁlis ﬁgfgk?f OHB: %‘Wﬂ&@i%rﬁ%@
activity tAas%)inedded &g llhemsandthgassdyes temtinddédtiycfittratfon sing & Btahdel 61t gtley| at ed
CAMP accumyd abi Rilvdsfayr. 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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CHO cel | s expressing the human D4 receptor. Agonists inhibit accunul ?tﬁchn

of forskolin- stinmulated cAWP. AY 2005
5-Fl uoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl}-1Hindole was shown 30

to inhibit XQ®E%ti on of forskolin-stinulated cAVP, E@ST/USOIBPIBINM (Zorn

SH, et al., Soc Neurosci Abstr 23:685 (1997)). 11 2 0 MAY 2005 WO

02/ 41894 PCTI Ul AR 3%y et i O roisnluckab e ilifoitit dhlolHRARMERRO N

i nhibition of forskolin-stinulate accunmu on 1s described in Gazi

et al., Ar¥HVPaesumyleten is deeriedinGyzi 64, 564 Phamptol 365 (2000) 3561364.oCalsnf | uence
in 24-wel | S"F&g’ ol f

sol ution. a‘lr'ﬁg@gg%%g?%% g l?}@%c?gc\}mgrteh Q?g?i?@gﬁ/ogﬁgégbwg gﬁa{édenl ne
(23 Gi/ mmff olutinp.ahe WSHSIQE%@PIN@[’@%W@% pCitmk iner]aﬁmﬁneéﬁ Gitu@olf Anawad hour s i n
0.5 m m.__of the
buf f er sol Et ;ﬁn%"’\ﬁ% gyggﬁéﬁl 4’2?%\?1{@%&&%% %Wd(’fsob rref'h'gl}fe?éﬁrﬁt hi ne.
The cel | s therewasheddwideadthi lrmllpfrlﬁie buffert sokutierathat 1$smbplt:mexnechmﬂﬁl7mm in the

resence a f farskqlin.(1 ..an st co
Prinut es, tﬁ%“%%ﬁﬂgﬁ“ﬁ’émr G/egiﬁ “%?dé‘“.g%t%%glnﬂé’t ©§gmq so °%3}%t7 ﬁ oacet ic
aci d sol utpmnwnﬂabsaﬁeagfﬂ:&kamoam aﬁcTiBst(c&ﬁﬁdtn@s lafeeMl 5 mﬁ:futee,rtheBO m nut es
at 4 C, the trichl oro ? ef< d|r ctI subjected to
sequent i al & Oﬁsarle&‘f iﬂsﬁef?%% 'ﬂ@%gﬁbﬁ co fns. cAWP
f or mat ton ¢AMPahdATR(WRG (asmwt)eAmtaonh&bQ eaAh@/thé &‘c&l@%ﬁ& adtlh &xtiRdts ard-

Fl uorescence | mage Plate Reader (FLIPR) assay The FLIPR assay is a
functi onal %@%i}‘%ieﬁﬁ%w@&‘ﬁw’b@ﬁiﬁgmeg Y|°HE‘IEXF?2§§5@®(P(§%% v essi ng t he

human D4 r et@iis0 cAMPGorinlaf bk 0alb@steddstthe e 3@9@@« RANG{PHIRT
Expression, of the Gpro el nc I rIa al | ow£ or thlimmbl I zatllgn of

i ntracel | ufs DASSAYE the D4 receptor. Cells are
prepar ed by pl aumbmglmsasﬁmcﬁohﬁmﬁﬁmﬂn%dﬂ&d@éﬁ%@ﬂdz% éfls0  each wel |

of 96 | at.es |1 s . are cul tur y reach, confl uence
(appr o spsipgthe ﬁ‘g?ﬂ”j%“ TeqERigT- So-iran ‘?eéﬁg\‘?’éth ﬂ’fep:!e;?ﬁpfﬁgn ghizerz- Expressioni a
cont ai ni Bgoﬁtheefplman elEimeaallew ot mmeih@kerbe ﬁit ihtRpeltila chiciudr et az:n%ﬁdﬁdh gel I's
are incubat t room eratur en washe
three ti negfetaﬁ ﬁhrefﬁ%% p{:léggm(ﬂﬁmﬂ?ﬁé’ﬁ p 5 %S‘%i’ﬂu?ﬁ’ﬁc%"tleg PB%B%??H%‘“’
Conpounds éaatﬁ el bEw vl paertel Delisiire w?&dmmamm&cﬂ Borifbrice sl)ol at g
cont ai ni ng, t IS aced i.n or gscent rea FLI PR) an
the reactiB ‘ﬂ‘rsﬁs ﬁ%@’@ Eﬁ{e‘B?/veaéaf‘H Bl ed‘%@ﬁﬁ@&%éﬁesﬁf SF%ch(%m%J | the
wel | s 20 nmubétevtiagdye Btuo-4is daded s CelliarSinfibated htSodieRaipeatird fof ot Gour. 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 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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25 seconds sanpling at 1 second intervals. The signal derived from 10
(err)Mdopamine is used as 100% and a conpound dose-response curve 2 § MAY 2005
normal i zed to determ ne the percent efficacy relative to dopam ne. Dose
response curwe92gset anal yzed to determ ne EC50 (nM . Datped@orsdife N {

[ 4- (2- cyanophenyl ) - 1- pi per azi nyl ] met hyl } - 3- met hyl benzam de and
5-fluoro-2-{ [4-(2- pyridinyl)-1-pi p%gbqgknyl]rrethyl} 1H i ndol e are shown
in Table A The_data in Table A 30 dénonstrates that

N-{[ 4- (2- cyanophenyl ) - 1- pi per azi nyl | met hyl } - 3-[met hjEGg h»arinten pnd 5-
fluoro-2-{[4-(2-pyridinyl ) 1 pi per azi nyl ] nmet hyl o 1HnM) (| ®egponigec| agoni st s.
12 2 0 NAY 2005 n')/A L USQL/ 43139 e A FChO Maxinmum n (nM
Response N-{[4- gﬁy -Pjpe lﬁylé?%‘iﬂh?n et h)5}6} 3-68% 5| 6 68

met hyl benzai ni de—5 .f' uor ot ML dl nyl)-1- 4 16

pi per azi nyl ] metjhyl } 1?]‘-?1??{8'8%'( ;“L” ¥hilre Eredtitbn I@Bdal W% star rats
were used as a %MMW ?Jll 'nngflldy peni | erection iin vivo. Al
experinments were carried out between 9:00 AM and 3:00 PMin a diffusely
illumnated testing roomwth ared light. The rats were wei ghed and

all owed to adapt to the testing room for 60 mnutes before the beginning
of experinments. Rats were pl ac&atPegil el transparent cages
(20x30x80 cN) aVisRr raBUREd s mdﬁmmamaalt&aud Baﬁal Bhj Q@ jle 10
erections was. r?{%sorded b%/? dlrect bservatlon or ‘a _perio f 0 mnutes

0
after dr ug”HEIPHY Wersfree lﬂ‘?ﬁ@rtw‘??? DRiAM pad 10HFMiin 3 diffuselyiflumiveted er ect i ons

was recor desting bebnewili &6 8htAThe laRGHASRGEnel Yd ARwWIR) 4 eétﬂ% hi ne
| nduced Pe |é®1Er LI ons gl?l Ra,?s 5 (L)gﬁ,ﬁe\scorblg a{cal |ﬁ°t§§ f}? ng/ )

was used YR e?‘ﬁlﬂfetbﬁg’{”%g rFRReiTentte Rats Weeeglpoptin infigidual The data in
Tabl e 2 dewavspidnatages (anxmrbﬁﬂﬁft@@hmtahéwkl&ﬁg n?ecﬁbxg nrhta,lnﬁﬁgér ofé, Fl itation

of penj e er%ctl ons in égta for doses O. .3 (err /[ kg. The
pr obab ons was recorded by direct observation for a penod of 60 mmutes after drug dosing,
The number of animals exhibiting 1 or more erections was recorded and expressed as

incidence (%) in Tables 2-4.

[—

Apomorphine Induced Penile Erections in Rats
15 (L)-Ascorbic acid in saline (1 mg/mL) was used as vehicle. 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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dobwidedice (%) npl / kg vlim ch

Aponor phi ne was

rfesulted in an

denonstrates

rats for doses
fi cance | evel

bbl e 39Bbse ndl / kg | nci dence

71 <0.01 0.3

r-at e—ef uLiCT‘u" Hre—dpt-a—-a
hi])e 1- pi perazﬁ%yl ] met hyl } - 3- rret hyl henzam de
o8ed litafi on of28peniTe[ erectTons 1n
Fer)nalikg -i\np_thhlllfl ‘Lnnr signi
p as 9Tﬂpared to vehicle. T
aponogehl ne (0. 1) tgf<0.UUi 0. 0hghd 0- T
005 5-Fluoro+2-{
~pi per&Li nyl I fret hyl 121+ i ndpl e <0-001
0.3 66 <0.001
1.0 25

(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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Tabl e 5 denpnstrates that

significance

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.

15
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15 2 0 MAY 2005 WO 02/41894 PCT/ US01/ 43139 Table 5 Dose nol/kg Incidence

(%9 p vehicle 0 0.1 32 <0.05 0.3 82 <0.001 1.0 48 <0.01 3.0 32 2000%AY 2005
10.0 32 <0.05 N-{

[ 4- (2- CyanopHee¥A§94 1- pi per azi nyl ] met hyl } - 3- met hyl benzaniR§8/0Spidd8d Enesi s

in Rats 5 3% Di net hyl sul foxide in saline was used as vehicle. Six to

twel ve animal s were used per dose. fg®rphi ne was used as a positive

control in Table 6-—at_.a dose of 0 3 nnl/kg mAfJ_Qh_LesuLI_ﬂ_ln an 83 %

i nci dence of ferrdts Joseimeeliket o errﬁ@ldsncemw (2- Cyanophenyl ) - 1-

pi perazi nyl ] met hyl =3 g bemramde—girdmotnduce—eresi§ at any dose.
The probability or_significanceé level is repfesented by plas conpared to
vehicle. 10 Table |6 Doseolerr) m)I / kg I33ci dence (9% <pO5vehidle O

aonor phine (0.3) §3—<6-6pF 01 8—1—6 3= 80001% FHuor o- 2-{

[ 4-(2-pyridinyl )-1-pugera2| nyl ] nrret hyl} 1H-i ndpl e I nduCed Enesis in Rats 1%
Di net hyl sul foxi de {in sall.he was|used &8 vehicle. Sk@.0to twglve aninals
were used 15 per de—s—e—ﬁe—nce-lhma-l—ne—w;vn used—ps—a—pesi-tiveicontrol in
Table 7 at a dose [of 0.3 'nol/kg{ which“resultped i n%gﬂ 83 %li nci dence of
ferrets induced tg enesil®0 5-Fl yoro- 2-3 [4-(2( <0.05

N-{[4-(2-Cyanopheny])-1-piperazinyljmethyl}-3-methylbenzamide

Induced Emesis in Rats

5 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

5-Fluoro-2-{[4-(2-pyridinyD)-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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pyridinyl)-1-piperazinyl]nethyl}-1Hindole did not induce enesis at any

dose. The probability or significance level is represented by p as Mf‘Y 2005

conpared to vehicle. 16 2 0 MAY 2005 WD 02/41894 PCT/ US01/ 43139 Table
Dose snol / k§VQ edigdence (%9 p vehicle 0 aponorphine (0PrTRS01/4813001 0.1 O
0.3 0 1.00 3.0 0 The data in Tables 2-7 indicate that nonsel ective and
sel ective dopam ne D4 receptor agonpgfs; have a pro-erectile effect in.
rats. However, selective dopanine D4 receptor agonists 5 have a

significantly red ce@omcrl@tgl i Abi Ingitlgnce Ak ro-eregtile efffect and
reduced enetic |iagb ;szh]agscc: Bt-ed—w-t-h—sed-d p D4 receptor
agoni sts, therefore, suggests that seq ective dopam ne D4 neceptor

agoni st s are usef yl apomorphive (0.3)ept ment 887 séexual dy&ygamction i ncl udi ng,
but not limted tg—rale—prectiledysfunctio The term "pharmaceutically

acceptabl e carri er," as‘ouged hef ei n, ans a |jnon-toxic, 10 inert solid,
sem -solid or liquyid Tild®er, drfuent, ¢gncapsurarrng materral or
formul ati on auxil ita Vi of any t Lpe QOI'TF\ pxanhl es of materials which can

gl ucose and sucrog€; St Ehes spch as gorm stiarciramd—potat o starch;

cellulose and itslderivatives slich as sodi umlcarboxynet hyl |cel | ul ose,

ethyl . cellulose and cel lul ose acetate; powdered tragacanth; malt;

gel atin; tal c; TRXGHDIGRbISs B &RicAS ﬂﬂaén&m&av@&qhtsa&tﬁ@ﬂ paHBRSS rééaﬁ% [exes:

oi I's such as geanut oil, cottonseed oi |, ower sesane olive

oi |, cor n 38Pnistslaye & Birrrsertilestieet ingtats Hloweves, selctive spmpm}neé?nee@ptymgomsbst ers

such as e sig@limaby Risbe@bitte kil 1R p %?qulle*efféét fid rBdhBPGlle such as

magnesi u %lﬂr oxi de and_  alum num hydr oxl I nic acl 5 pyrogen-free

wat er ; iy @ssosiated avitheleriine dopamisie Dy regaptor aewnsw, ﬂmﬁf@h@hggemdlaphosphat e

buf f er SO|sblEdt§)8&opaﬁﬁneVB4 recepfor AoaE aR BRI the CQANRAE MQQ'LFF% Q:[ pcants such
S CO

as sodi umI sul fate and magnesi um stearate, as we orin
agent s, ?Lé[r}é, but not l?mlted to, male e?ectﬂe dysfunction. g

serve as phar rraceutlcal I]y0 accep fable Garrierfs are sugars %uch as | actose,

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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conposition, according to the judgnent of the formulator. The preSent
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&Pﬁﬁﬁ{@
conpositions. For, exanple, pharmaceuti osi tion r|5|ng one or

more sele W%aeddsﬁarnblﬁ@wemh@ewtwe %Qj’dﬁ*lﬁ pbar@mumﬂy ancepiablet ed i n
conbi nat i aam ?béitibn@- PRR{BANE ipBEHEIAGA] dompbitibidichRbrisHe AP o §r38&§§9%

ant agoni st har maceutical conpositi ons can be for
subl i ngual °H’B%‘8§ 4 TEGERAIT agerHtyGag b9 formulated in combinationywith aqphipsphédiesterast 61

par ent er al inkibito? 6 érpii!lren%eptoir eitadofist. af he%ﬁ?ﬁ&ﬁhéa?& peafo%ﬁﬁgti | cal

siti %
conpositions of this invention can m ni St ere% umans ot her

manmal 80 orfay yublingyplidopage, paal |a9mm*semoam §plid prliqui @mlfblwarentem injectiont, er nal | y,

I ntraur et hpadedtM adimitist@Mai nal 'y, intraperitoneally, topically (as by
pomders oi ntnmgnts or 15 drops), bucally or as an oral or nasal spray. The
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conposig i (Hi'&psﬁbﬁbaﬂ?bi as(iﬁ%m%’sﬂr& tﬂ@te'nht“ﬁiraftéfﬁl? a3 Ui 'hrefe n fers éol oss

subl i ngual tabl ets. are usual | y desi'gned as water
sol ubl e t dBtdet & agministegtian whigh m@P%nﬁ%’P@&&éanummapwﬁme@bt i ons are

di scl osed gybeutdnsous Ratkaartidilar Biebid addBfusioRnar maceut i cal conpositions of this
i nvention for parenteral inj ect ion conprise pharnmaceutically accept abl e

sterile aqueouSUtderR) ARIRRASHIGES cap bean ebisetive dpsageofor dnpaeating 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, vegetable 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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sterile injectable 25 solutions or dispersions. Exanples of suitabl 2 Y 20
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drug fA®m derplutiemybichdn am. may dependiunon arystalsize@nd arpstallfikd fSmireAltda@itively,

acconpl i shaghyBYatsb\etidtSs e[ ST I i.on .of crys %{Ii e oy anorphous
material W tr}{ 2)0%? mat_eaﬁ)farse_ole}&'gflﬁn??@%ﬁgﬁgg&g 15?“3'8@5&1 P sfisselving ge drug

t hen depentéPepdinnthe daigimaroibyehitls. di ssol uti on which, in turn, may depend
upon crystal sisageadiéhsChYadiadn th ]5%“ Livel del ayed absorption
of a parenjeral Igeaémsni st.eréld gmrgaéﬁ%%gém IS&;@&MWg@n%?gée%&sw ng or
suspendi ng}°fﬂ‘ém8 ugshaxylated issptearylaleoldlss polBumyptbylsheoshitol and actbiitdniestarsf 0 t he

act i ve 15 ONpaRG &dliﬁ@ylﬁﬁgé,ﬂhﬂlr'n%l{ﬁﬂ ' as. for exanple,
et hoxyl at ed. i sg’st ear yei al ¢ohol s, p%?‘%@%‘el%%gﬁérﬁtg’%%Hﬁaf’grlagaﬁ?fgh’%‘fbi tan

esters, 15’“\%"6‘?“'@&‘%{ alline cellul ose, alum num netahydroxi de, bentonite,

agar- agar . {1 AGREaR o PSR ALE Ul LSBT a0 1o Tore

effective distribution, ective dopam ne re Psts can be
i ncor por at38aFtH £ bensarnewted dne slow-releasgerttagetelb isliveny wystonsitsachns pulghens

]E) g:- Y gir Fiﬁéh‘i%e?/,& f)?o{n}’eg,ﬁﬁg %Eé@spﬁé?%- Thé"}’r ﬁ@%%feﬁﬁzedﬂ&? gxamp e, tl?}'eﬁl g.tl%g i zed,
5P tﬁr’ough 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 recept OJactéﬁhl’-@étﬁhm% ﬁlterl?)? by [Rbmp @I'Qtﬂlgts{lﬁh%égeﬁtsﬂithé REmRALLHE %’Bll r pol ymer
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20 solvent such as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that

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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ret ardi ng @@W%‘H’@hl a%m%maﬂm Hheyfmay OBM}pQOn@m qpeciblingragenty andsaich as

quat er nar Yal@'saen s cohol

and gl ycerol rmnostelfact)?)igtft&gﬂ!ﬁpcﬁe sor ent té‘b‘%é‘%%%ﬁa?%w t}% erg'g}r?p%m %e cl ay;
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I

In the case of _capsul es, dosage form may al so

conpri se buf f eligwy dd’g%&ﬁtf@ms @ISIOMH%B@WB inghude parmacsiticallvaccapable may al so
be enpl oy egnifonk, thibRERulsidns QJlﬁuoﬁf‘ guégé{sgns, Eﬁlrhé\e%ﬂfl gﬁh&t h{‘ahdﬁﬁlgﬁ ’f&'e $ using

such excipients as | actose or ugar ~as cul ar wei ght
pol yet hy| ejictiye depaminereeaptor pgoist, thediquid dossed founmaagmtafmnmdxbems abl et s;

dragees, CapiohBSisedih et saaphs%ﬁ&%ﬁl% WA oPGtheribRBAL %ﬁﬂ@dﬁ%ﬂ &L ings and
shel | s_such as énteric coatings and other coatings we no
20 and emulsifiers such as ethyl alcohol, isopropyl 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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nee ;j ed p /r eseaptable W@ﬁeggdtf{?m leﬁmeormgpnjb eclzids’z ]ByZ'pBaxMéégﬁ&ﬂlﬁ acc¥ifthtfle?/ 41894
PCT/ USOL/ 4339 k& HHokEdns TR ' ion, ear .drops, eye ointnents,
powders and sol Uti ons _arse%ag%g’ conit{éér)r%pgetogfﬁo%g%egfcﬂdu‘gﬁeg‘ﬁ'ftﬁ“%ﬁée scope of
this i nverfof Wpin oppfactoyiththetissuss oplamtapsand doven ammals dvitedt sndmoxdedyf ai N, 1 n
addi tipn tigitdios Gl ol ' or oni st, exci pi .S such as
ani mal and veget aglllée r¥s§?% glgl S?Eem%g%’%&rﬁﬁé%swgﬁ%ﬂgre@spgaﬁ:&p?neﬁﬂfggkacam h,
cel | ul ose & Pharmaceutically abseptably kadts ere otell kodwen inghd airt:d‘he&;anipevn\%minee@a
silicic achgl dk@oe pRifhadebBGIPHd e ereof . ers sprays
can contain, in addition ta gé‘%cg]%%ﬁlé\i%ltg&aéétﬁqﬁ lr@‘ gcggtb&ajg c1enge§olr?§2,t ,
exci pi ent LoslietedasThe stssambe preiated inssituiduiing the fiuk] isalation amd pudificatiedsde,
cal ci um sidoingn$of the invention or separately by reacting a free base function with a suitable

20 organic acid. Representative acid addition 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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and pol yam de powder, or m xtures of these substances. Sprays can
additionally contain 10 customary propellants such as Y 2005
chl or of  uor ohydr ocarbons. Sel ective dopam ne D4 receptor agonists czcqu Mé
used in theW&?’fﬁl’@f‘ pharmaceutical ly acceptable salts ®STiUsei3f3oom

I norgani ¢ or organic acids. By "pharmaceutically acceptable salt" is

meant t hosddpsiihé B, MBdpEd? agdrists, YdrH?dnﬂ)lé BenyRIeaRG 19 fblo%&’ Uﬂ‘i!ho?@%g ﬁ?éusinbﬁj genent,

sui tabl e forv‘Hse in_contact wt hé ti'ssues humans ower ani mal s

wi t hout urisPrevigesind; B &ﬁ“diﬁn‘?yr&?l&t?@ﬁmgapﬁﬂ?‘@lEeh‘t@g’p‘im@ms,a\hd%f@eI i ke and
are corrrrenmrmﬁnwsiuhm Serie; 8O Haward B REdHe! dd', 'Bidteversiid ém@@ﬁwlﬁ%eut ically

acceptabl e salts are IT-known in the ark Eor exa erge et

at, descri't@® eHea PhigmagepticabAssacistion prd Resgamen Presg 9&7)! in J.
Phar rracseutlcal DSSeo® RERS for dopicht adnfistraftorBdf s816ive d ' ﬁec%@tgrr%g geepared in
0

situ duri rllg e final isolation and purificatio unds of the
i nvent i on 1BUAePRWResE: appysyintestsand ghalanty: The b%'ecmmmﬂ tanivgdtundex sui t abl e

20  or G ot AR AARARY e 2L R 3Rl ) OB YEer il 27 ot

limted to acetate, = adipate, alginate, citrate enzbat e
benzenesul {uEE PEpPropsilants WE‘PB CWWG% Opthalmig maaonscmhmnm onat e,

di gl uconatwder ¥RHoRENRSRNAL @Jﬁﬁﬁ noat e,

fumar ah}e(, ISki;.,;vlvdrochl oride hydofog%t?%%%%gg ;ng @&Qﬁé&ﬂusﬂmﬁiﬁ’

2- hydr Bkyet hanégiplsiesage level FQE%CHY%IH%FP‘BWS mél@tpaar@acmcvé aorgpositions of this

met hanes ul ihRRféroan Bé Fifell BR4sRo o&mﬂaﬂmh&ﬁ{@fﬂﬁéééi&%%ﬁmm%ﬁ Reptoy 22 panmat e,
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prodrug” or rod rug, as used herein, represents t se prodr of
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recept or ag&gﬁos@gmnay bee transforremed ﬁﬁ%%%egées %ﬁhl&\%é uﬁgﬁﬁ%{) rJ‘l\/ID\Y 2005
WO 02/ 418 W@Fﬁb%ﬂ?ﬁ%ﬁ%@sﬁﬁﬁ%weﬂ@d@g@ém%hwwom sts, for exanple, by
hydrol ysis i n phogesentintelfsrOdsgRmeiat guchi and
V. St e#(ta Pr o- g’rug[ﬁnas Novel iémﬁaé?b’fe%%&é?{oghﬁ?n@@?i@bﬂ#ﬂfa h&ﬁs-&el%

Synpostlim epical erized onfgmaad by dn vipg) ﬂ‘@mfeﬂmmBFQﬁe@Wsipmnﬁaf ri er s in
Drug Desigiptofd@hisgan Pharmaceutical Association and Perganmon Press
(1987).

When used in the above or other treatments, a therapeutically effective amount of a
selective dopamine Dy 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 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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5 Dosage forns for topical adm nistration of selective dopam ne D4

receptor agonists include powders, sprays, ointnents and inhal ants @FY 2005

active compound is m xed under sterile conditions with a phar maceuZi Ay

accept abl e cEPP¥HP%4and any needed preservatives, buffermscTorsopsopel | ant s

whi ch can be required. Opthalmc formnul ati ons, eye ointnments, powders and

sol uti ons thgspedt eﬁwﬁ%@k%if&%mbgm hedtieht Wi il

i nvention. %é) Ac@m};ll dosage, | evel s o ac%%%%t%&l?%%ﬁ?@&ﬁaﬁ&?ﬁgbf

phar maceutPHAF meips teseuakdystmstion being tieptedandthe seyarityof thesexel so as t o

obtain an @smmﬁbn;ta&tiﬁi@%fﬁﬁ|sﬁéé£ﬂc\éaeéiﬂpaépaﬂﬁle%_réc€§tﬁpé hist e?xg)iHl}Ecﬁttﬁes) whi ch
esponse 10

is effective,fo achieve t{]e desired t herapeutic d particular

patient, c8 Ppesfiongrmloyedi dhesre. bad Weightsssnsralealthyecxand dietafthedosage

l evel Wi | |pafi@penttimd ¢TQBminkka@Gt todtelof adihini ' d, the route

of adm ni spta%géi on,n,ltge sever?(t% 0ofen)?h.e lgga?gﬂ’%%ﬁag%%g?r%%?glgt ed and the

condi t i on “Aff °p‘F]@eﬁ’er DW%"P‘ES’F geopist employpd;tthedwration pfithe treatreent;ed. .

However, idrudsSsediid &nibidabien Stdotnciditalti@ tlﬁalr spedifft s%{?@tw'e dgg e frfseﬁl%{sel ective
0

dopam ne D4 .receptor agonist at |evels wer than require o0 achi eve

the desi r §O%F emBigEss: ﬂt@q@pf@wsyﬁﬁmowghghg@g@pqlm_ rfor exagplet iés whllsage unti |

the desi r egthaf thekil ofthedhto MR Wosed Bsel I ' Les

sel ectjve do %]rg]ne |DY! receptoroggonies%@%g?éaﬁg%vﬁ%&gﬁég ca yévgiflnt hesi zed

or foritred 115‘§"/‘gi eaizedsp aehicys dheslertred thsrrpeusic sfiect and to gradugilyrinanesedle r ecept or

agoni sts. dokupeunti 8 dedirell BRecRRQMBevRl. Ot her treatnents, a therapeutically

effective amount of a _ selective dopam ne D4 receptor agonist can be

enpl oyed in putke P} 4pily dosepf salestivq dopaming Ritecapiar sgonist admpiniatered ¢eait i cal |y

accept abl dufigh br 10WerRERAL Wby faid Fronkbilof{ (R 1 Bloty 30 hEIELL Tl Mifpekl FOPAM N
arnaceuti ca

D4 receptor .agonj st can be adm nistered as a p onpaosi tion
cont ai ni n@™@! fratiop; mere prsfrasbladoseean keda the grnge gHfivm abayt 0.0htoebas 10 n
conbi Nt i i/dep, [aesifed, the Efestivahmail i ! i pients. The
phr ase "tﬁggr/gg/etkjg; cally effective %ﬁ%‘bga§¥?%&§%g%ﬁ§§§ t he

i nvention PH@&?‘F? dayigistiatipns cpnsgqrsnthh single dose carppositionsmaycoptainisnch D4 r ecept or
agoni st tQniomgga@rsamﬂalbleg}{&gdm&ﬁ,mpﬂgda%{&@S@_sonabl e benefit/risk ratio
applicable to 30 any nedical treatnent. It wll be understood, however,
that the total daily usage of the selective dopam ne D4 receptor agoni st
and conpositions thereof will be decided by the attending physician
within the scope of sound nedical judgenent. The specific 23 2 0 MAY 2005
WO 02/ 41894 PCT/ USOL/ 43139
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therapeutically effective dose |evel for any particular patient will
depend upon a variety of factors including the sexual dysfunction lzengAY 2005
treated and the severity of the sexual dysfunction; activity of the
specific sel B&®4BW94opani ne D4 receptor agoni st enpl oyedpct/iosuaspeci fic
conposition enployed; the age, body weight, general health, sex and diet
of the 5 payhficlaihdsti me of adm nistration, route of admnistration, and
rate of excretion of the specific selective dopam ne D4 receptor agoni st
enpl oyed; the duration of the treatment; drugs used in conbination or

Pl oyed: and | AR oF BERhg b3y Bl d AT Corppto g AR g B e, 1 ¢
enpl oyed; k . ! . POt :

i rsm wel | witkgmppl inpeedsedispeh tesptmenba therapauticatly effectivosemm D?fasﬁiéamhtl xéet ggpam ne
D4 ept o, g@lng ; EY6 9@; Ih?ﬁ' 0 |

desirregdgt héercgpeutg?%s%??gct gc'r‘bia&chlcl)&gr éﬂ’g yﬂ{eﬁgf‘l’evgﬂgg'epﬁoglso%g e until the
desired ef fdgpamipesDeressptoy egpnistrismott 54,6d,7-aubygrodamethylf4Hs e ef:ti ve dopani Pe D4
receptor a i %gdﬂilﬂ) g gbp @ human or |ower animal may range from
abouf 0.0091?&{1%{‘2}) ut ggé %fﬁ% lgay. For purposes of oral adm nistration,
nore preferable doses can be in the range of from about bo.g_l _tg gb_out 10
15 kgl day. |4 £as) : f tq 1]y dose can be divi .into
mul '??plg d(?ges %or . Bﬁfg%astfie‘%&%%s%’@%%‘ﬁ?@@ﬁ“&ﬁ%ﬂ%‘&%mﬁwmﬁ Be dose
conposii0i orea mapmeldn pesdref sush kreatmens arthesapenticallyafisttiviepinesntiof @ d@mafuide®,make up

he dai | : Pﬁ%] 5 PCTILISOL/ 43139 What is

E:I :i m?d %/sq%%ﬁgrta%g%lég?a reatzc?{r%tgcﬂsl%\%ﬁ%b%;ss ﬁlﬁrgﬁf‘g#%pgvm al%corrpri si ng

adni ni st er idApAMiRe Ry reqepionagonishis netchb, @i 7-tswrhipdrbi6emethyA-a t her ﬁpeuti cal l'y .

ffective ) o R 5 receptor agonist or a pharmaceutically

Sccept abl e%?gj%at%egﬁeqr%g ﬁ)ﬁ\(/)vl t I{Bﬂglpr oviso that said dopam ne D4 receptor
nist is not 5,6, 6a,7-tetrahydro-6-nethyl-4H

o iy il LR oo st i o serua

dysfunction in a mam*raf conprisin adj nrstering 6'3?181’% mral in need

of such tr édmipisteringtoraesrampal in hesd bf gucletrdatngent w‘éelapamﬁcally@ffecﬁivdatp?ﬁit d_sltathélh

recetoragﬁyng'lg [ . t ereof w e

pr ov!oso thgt saied]@“rr(ej%ggﬂ?gﬁl)e @%’%‘g‘gjﬁ%&gﬁgggﬁ%@g léaséaﬁ%ﬂ_(l)?eotfwng%e proviso

5, 6, 6a, 7- t &4t s dopamige Rprensptorappuiy isnoh%6,faletethlydi i@ iiethyl-41- . 11- di ol .

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 amount of a
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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15. 3. A nethod of treating femal e sexual dysfunction in a manmal
conprising admnistering to a mammal in need of such treatnent ag 0 MAY 2005
therapeutically effective amount of a dopam ne D4 receptor agoni St or a
phar maceut i cWol0op/di8ecept abl e salt thereof with the provi secrTusvausisai d

dopam ne D4 receptor agonist is not 5,6, 6a,7-tetrahydro-6-nethyl-4H .

i benzol de6.0] aul nebaer ok ndl hual Atchorich 7R HARhaPLonki AL WAGHTRLS
erectile dysfuncti on |£|%fa manmal corrprlskgﬁgl adm ni sterin to a rmﬁmal
need of su ﬁr’[‘q‘%lﬁ’e‘?‘?[’ SPPM%B@H?@WWH ¥ effedtiyeamenstiefia sslective dopani ne
D4 r ecept 0dopagie iDf kecBitordgbilift oF R plathacechily REGERIAR Gedlt thereof with the
proviso that said dopamne D4 receptor dgonist is not

5,6, 6a, 7-tetrahydro-6-nmethyl -4H 25 di benzo[ de, g] qui nol i ne- 10, 11-diol. 5. A
met hod ®f 1.r eatAﬁahWAm@x&ﬁaasé{hﬂa¥gﬁmc mmﬁq}%’rﬁ{ngg admi ni stering
to a mamal .in need of such treatnment a therapeutica erfective anpunt
of a sel ectimjmisteringiap memmakhinneedafsech tesafmantaythesapentiost efftstiva aniouad df g

accept abl cuedile dopiiROD, i RgchisPolardADSiicliP 2L O RETIUST 1 43139 6.
A method of treating nmale Sexual dysfunction 1h a hammal conprising
admnistering to a manmmal in need of such treatnent a therapeutically

effective sa.mourxm&ﬁo@of%atﬁlgﬁﬁav@ereﬁmg%‘?ﬁogﬁ?{xﬁﬁﬁﬂn%t%ﬁrgﬁ@%g st or a

phar ma?euti cally acceptabl € salt ther treating femal e
sexual 'Yy stRistEig 1 pmammahinaeedef syrhitisatmgnt agkpmpautically ¢ffegtivepmwuntefwal i n
need of suglctiveRRpdHBRS DArebdpfr agpis b&%hhﬂna@éuﬁ@iﬁ&'a{&pﬁﬁ?gﬂ{th%—%of? sel ective
dopam ne D4 receptor agoni st or a pharmaceutically acceptable salt
thereof. 8. A method of treating male erectile dysfunction in a mamral
conpri sing,10 FHERihsd & d t BT Blect] @iﬁﬁﬁ] ORNE, 8

t her apeuti &al ly effecti vdédﬁgr?ovﬁlr?t?m of a le%dglgg ] veeqi 5péaéﬁ1 F\%éoﬁﬁltlr ec ?)t or
agoni st or CYpioRheEd-d thinegaginyjmethyldr3rmathidbeszamider a5 @ phasmacegtically eccnptatilod  of

cl ai m 65 whelt@iereogai d sel ecti ve dopam ne D4 receptor agonist is N{[4-
(2-cyanophenyl) - 1- pi per azi nyl ] net hyl ) - 3- net hyl benzam de or a
pharmaceutically acceptable 15 salt thereof. 10. The nethod of claim?7

wherein sajgd sahegiefhb@oltlMBa viRreRfsaldRERANE HorABRNY 15, redeftoPdondstls N- ([4-
(2-cyanophenyl)-1-piperazinyljmethyl}-3-methylbenzamide or a pharmaceutically acceptable
. salt thereof.

1. The method of claim 8 wherein said selective dopamine D, 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 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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(2-cyanophenyl ) - 1- pi per azi nyl ] net hyl } - 3- met hyl benzam de or a

pharmaceutical ly acceptable salt thereof. 11. The nethod of claim§ g MAY 2005

wherein said sel ective dopam ne D4 receptor agonist is N{ [4-
( 2- cyanophenYPY2418%; per azi nyl ] met hyl } - 3- net hyl benzani de BET/E501/43139
pharmaceutically acceptable salt thereof. ?5 12. The nethod of claim®6
}Allner ei nzs?i[lil ?eﬂfé@ﬁe:thé_ﬂ oﬂflﬂﬂﬂi wper&‘}sdi&&&laﬁl ]@rdto | i!é? rebe?séo‘?l-axgonist is 5-

uor o- 2- -(2;: pyr - 1- pi perazi nyl]ne - i ndol & or a
phar maceut i cal sz})}‘)’é’é%gllﬁ%ﬁ;"é&ngkF‘PlpPﬁé‘PﬂB‘P‘?thyi}SYHW@br?éﬂ Resmageutiqaly m 7
wher ei n sai d selceptabMgaltigresd ne D4 receptor agonist is 5 10
fluoro-2-{[4-(2-pyridinyl)-1-piperazinyl]nethyl}-1Hindole or a.
pharmaceutically acceptable salt thereof. 26 2 0 MAY 2005 WO 02/41894

PCT/ US03/ 434.39 A thethddéf dlétin/3atheftin sald@icibifie Wibhte D SBleptos Bloaft ik ¥ Sorgopan ne
D4 receptor agopni st i

S -
f1 uor o- 2- { 8™ PWFfQii@ﬂrWtﬁf%‘?@ﬂhﬁ%fmtﬁyl }-1Hindol e or a
pharmaceutically acceptabl-e salt thereof. 5 15. A nethod of claim5

wher ei n saig se ec%a/e opam.ne D4 receptor agonist is 3 fold nore
sel ective fOr thige ?@gaé‘gﬁﬂhefwldf%kcttvﬁ@m&éﬁﬁ%m agpgist if2hldhod of

clai m 5 wher ei méasdeci® BEhE VG redeichndorlte DAE&RILT agonist is 25 fold
nor e s?hectlve for the D4 receptor than for the D2 receptor. 10 IT A

met hod*of claim5 wherein said selective dopam ne D4 receptor agonist is

50 fold mre sehembd MRidArs Wﬂéﬁh%drsel%&ﬁ%%paﬁmrmfr@&%%p&o% ik S¢RRf o7 - 18.

A nethod of claimb5 wherein said sel ective dopam ne receptor agonist is
100 fold 15 moPe sslsctiysipyibe Porecenier than fordheddrtasertoran for the D2 receptor.
19. A method of claim5 wherein said selective dopam ne D4 receptor

agoni st is_200 fol re selective for the D4 receptor than for the D2
receptor. é% 201.““&‘?1 ﬁ?&“éf‘”}ﬂe&?ﬁﬁd@emﬁé?WiQ#rg@P@é%gov’étléiMdne D4

recept @s agoni &ﬁor'bﬁel&%fbpﬂndn‘méﬂoﬁﬂnq&tﬁé@zé&ﬂo}'he D4 receptor than for
the D2 receptor. 21. A nethod of claim5 wherein said selective dopam ne

D4 receptor agonist is 500 fold
19. A method of claim 5 wherein said selective dopamine D, receptor 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. 25 22. An
nmet hod of claim5 wherein said selective dopam ne D4 receptor agoni %t MY 2005
1 1000 fold nore selective for the D4 receptor than for the D2 receptor.

W 22. A net hoaw@P2/4188at i ng sexual dysfunction in a nmanmal BeMYsLI/BI1Y

i adm nistering to a 30 manmal in need of such treatnment a therapeutically

ef fective anobunt of a selective dopam ne D4 receptor agonist or a
pharmaceutically acceptable salt thereof wherein said agoni st does not

cause si gni¥i canmetborbafitieating Tnale @xudh¥ysBfCion iNORRMALGXbriFag hddfiibteddl 39 23.

A net hod i I funct.ign i.n.a na | . conprisin
admi ni st e?elcor?téﬁaitﬂ% ggl &@%@P&?@éﬁgggy@gﬁ%ﬁh%ﬂy F@%‘%ﬂ?"%ﬁ?%%@%t : cgl ly
ef fecti ve ¢apawing Dafecepterepenist ovephatogantically dodeptableapit hereaf)witrgh ssd  a

phar m@utééﬁgg%e%ggdﬁgeaﬁé@f%k eiher eof wherein said 5 agoni st does not

cause signiticant enesrs fhod of treati ng femal e sexual
dysfunction in a manmal conprising admnistering to a mammal in need of

such treatspent i cal Ly effective anpunt of a selective dopan ne
D4 recept oéfq?agéaﬁ?étpg{)&%ag"Hpnﬁg?uﬁ%%%eﬁiw@%#“"S‘}m’é"dﬁg WL her eof wherein
10 sai d aguinimisterigds a manmabin needsif guchftieatmerit aclneieaticalbeffobtivetinivast @h
treating . er I dysfunction in.a mam conpri.si adm_ ni stering
to a rram’rg% ie??l‘%r@g%ﬁ%&”s%‘?ﬁq%{ ?%ogfsﬂ%rrﬁphﬁm’taﬁeélg%b@ G‘f“ir‘;&i Ie #&F‘?‘@%ﬂm’@manount
of a el ewid agenistdpesmohauisignificayitenesingoni st or a pharmaceutically
acceptabl e salt thereof wherein 15 said agoni st does not cause

significant enmesis. 26. A nethod of treating sexual dysfunction in a
manmal cong i siAnmethethif trieating matecpréotilealysfimutiomin aintanired doprisiigch tr eat nent a

t herapeuti gal.l. f f ive anmount .of sel ective dppam pe. D4 receptor
agonist or a p t%%ﬁ&(ggt“ﬁn?ﬁﬁpf}ee ok é'ﬂ)cfli”ﬁ?t.g‘e'ggl CTaPRC eﬂeﬁt‘%e fon with
a 20 phar nelsetiveidopdniipe Rreeptoabionist ararphermacediicallp atteptiiilel s thérésFuherem el e

sexual (4lysf i i nmale ¢ ri.sing admnistering to a mammal in
need of sucH @éeggﬁeé#fﬁcg NeTapeutcarly effective amount of a selective

dopam ne D4 receptor agonist or a pharmaceutically acceptable salt thereof
I'n combi nagd on 5 gan i d l&eaﬁin@ Qgguglaﬁrgfdﬁéﬁ%% Y i fSSa %Brggrks?ngca%riniis%erring toa
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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28. A nethod of treating femal e sexual dysfunction in a manmal conpri sing
adm nistering to a mammal in need of such treatnent a therapeuti cab ﬁ/

ef fective anmount of a selective dopam ne D4 receptor agoni st or MAY 2005
phar maceut i CMPI0y/418%cept abl e salt thereof in 30 conbi natiwwdoiksi®
pharmaceutically acceptable carrier. 28 2 0 MAY 2005 WD 02/41894

PCT/ US01/ 43139 & detnbd BEL rﬂeﬁeér'é?‘:ﬁqé%y%ﬁ e erectile d}gs_functi onin a

manmal conprising  adm ni sterln 0§ e ¥M&h treatnent a
t her apeuti cal | wdeﬁmmgmmmahhnen‘doﬁsmhhmmaﬂmaﬁﬂcaﬂy dPfectivecept or

agoni st or a p sal.t thereof in conbination with
a phar maceut i C*ﬁo}‘f/]ﬁt;oggg%{cﬁ‘k% %OP %glﬁlrgl Feceéorﬁom‘%ﬁﬁ%? cgptica %%FF?PrtR?ierral e
erectile dysf urselt fhereofio ngmbisitiog it miphirsbeuiioally hezeptablowim@ i n need of such
treatment a therapeutically effective amount of one or nore selective
dopam ne D4 receptor agonists in conbination with a phosphodi esterase 5

i nhi bi tor 3&r ahmstipdefdratpigonaleereailodyisfinctib cafiprising administering to a
mammal in need of such treatment a therapeutically effective amount of one or more

selective dopamine D, receptor agonists in combination with a phosphodiesterase 5 inhibitor
or an adrenoceptor antagonist
10
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