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i nventi omi1-8fee. sel ective dopam ne D4 receptor agonist is a conpound which

is a) at least 3 fold selective in terns of K value for the dopam ne D4
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t he dopam ne
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 D4 receptor agonist or a

pharmaceutically acceptable salt or prodrug thereof,

DETAILED DESCRIPTION OF THE INVENTION

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

dysfunction comprising administering a therapeutically effective amount of a dopamine Dy
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receptor agonist or a pharmuceutically 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 D4 receptor agonist or a pharmaceutically acceptable salt or prodrug

25 thereof.

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

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

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

salt or prodrug thereof.



receptor as described herein. Another enbodi nent of the present invention
refers to a nethod of treating sexual 30 dysfunction in a manmal conpri sing
adm ni ste\g,bq;g“{s%a mammal in need of such treatnment a thepgpgldhisakd Y

ef fective anount of a selective dopanm ne D4 receptor agonist or a WO
112/-1189 PCT/ 11511 /-43139 pharnmaceutically acceptable salt thereof

wher ei n sai dAagher enibodiiraent pdtheqaeseat smiveitidn rehids te awsdtisod sfitedating femdlodi nent
of the p inyention refers to a nmethod of
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dopam ne D4 receptor agoni st or a pharnaceutic y acceptabl e salt thereof
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dopam ne D4 receptor agonist or a pharmaceutically acceptable salt thereof
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conpost trevEREPLRRE Ry DERIbLGRHERARS oL p B G RRL e PO el e v
dopam ngof¥igrk&estt or agoni st or a pharmaceutically acceptable salt or
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R e
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conbi nat i an thﬁtﬁ phar maceutically acceptable carrier for the treatnent of
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In another embodiment of the present invention, the selective dopamine D4 receptor

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

25  receptor as described herein.

In another embodiment of the present invention, the selective dopamine 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 D4

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



conpositions conprising a therapeutically effective anmount of a selective
dopam ne D4 8 WO 11 2/-4189 PCTIU SO1L J-13139 receptor agonist or a

phar maceyf,¢3 { ggacceptable salt or prodrug thereof in CO'FP'rR%M/PJ%Wth a
phar maceut | cal y accept abl e carrl er for the treatnent of male erectil
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91(1) et al., Psychopharmacol ogy (Berlln) (1980) 69(3)
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.4 nM ver susIntahethdnmbmdlmemofrthcpm‘sm ;\mléntlﬂn IhéZslelcdtilve \epdnnine Dprexepiak . |
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agents. The use of ‘sel ective D4 agonists represents a significant a

for t heastam\gt)meml anf oGNSt thedinadtiodaldirsunatelogiced nywlekseif itheeddpamingddi st s
facilitate enl | e tions wthout i ndu0| ng side effects such as enesis
and syn&sPH é apfes ’S’F M Yni fi cant enesis" as used herein refers to an

emetic 15 r enRaB&er &hbsdileal of e gregéiﬁsnveﬁu&b&@é y&é&twe dépduhih® DG Mceptor
popul ati on. Preferabl the enetic re Eonse in a clinical popu Iatlon is
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(K) i |Asuﬁ1targah1€£inlaﬂy'5ﬁb bethb fuk@iofalqathiadobshicut mrddlsrtg‘tﬁan@mmam
procedures known to those in the art and are summari zed herein. The binding

data prieseniereag describgdherem.wer e conduct ed by Cerep, 86600 Celle L' Evescault,
France. Briefl

Fecopt or s wepioePaaRbandhl B0 BreRss M niby. diF AL AR PRtecdior | ¢ ne
r ectivbi appnist slanemppubd which is Bpat ledve3@Pfald sdgttive imesay of Kevdivafoe sheof
transfected, A9 ceIIs wer e i ncubat 'th H| - spi perone (0.3 n for 60
i nut e sQoRRmIRRDY BpemBE SRIR tgala?%?-e“f% ki dsabrie IRgRe; DR ng
(G andyas ditagBhist in aﬁ%%m@‘%ﬂhe’fﬁﬁ&xoﬁ&l‘ ph%ﬁac{o &)1 nﬁﬁie%%@'@hegcio@)%meﬁﬂ the D4

receptor assay, ranes of transfected | s were incubated with
[ 3H] - splep@tmdésrrﬁ)edmreﬁmr 60 mnutes, using 30 (+)-butaclamol (10 (err)M

defi ifi
140 152) . Sberpe: bR RRAGn e BRrorlimaBlioR e Rubk Rt Ruis it o
bi nzh ngaga)m&t & a copodnd whidiPis ) RAddsUSI0Lld tcddtiVein ke of Ki calli fodiieg. K

val ues were determ ned using, the Cheng-Prusqoff equation and are illustrated
i n Tabl ¢oraming Ryreseptontampased wip e hevahye fanthedopppmeddeeritreanstd)acisn Tabl e

1 demon {'ﬁ% f{ﬂ%'fﬁ Hatthich defs 1) 5
1- pi per iséal{ ?\a%%fls thy! 0 - met hy enggé r?‘lilﬂae ggc nli—(f uor(%f?}}%(ﬁﬁﬂ p%//r idinyl)-1
pi per azrenq;dt(}mtde;dr}bedﬂiermdol e for dopam ne D4 receptors when conpared to
dopani ne D2 . . . . .
In another embodiment of the present invention, the selective dopamine D4 receptor
25  agonist is a compound which is a) at least 1000 fold selective in terms of K; value for the
dopamine D4 receptor compared with the K; value for the dopamine D, receptor; and b) acts
as an agonist in any one of the functional pharmacological models of the dopamine Dy
receptor as described herein.
Another embodiment of the present invention refers to a method of treating sexual

30  dysfunction in 2 mammal comprising administering to a mammal in need of such treatment a

therapeutically effective amount of a selective dopamine D4 receptor agonist or a



receptors. Table 1

ConmpoundD2D4Aponor phi ne321. 5N-{[ 4- ( 2- Cyanophenyl ) - 1- pi perazi nyl ] net hyl }-3-m
et hyl benzag ‘,93%900105 Fl uoro-2-{ [4-(2-pyridinyl)-1-pi pepegiiyitims hyl} -1
H i ndol e> 10002 10 N-{

[ 4-{2- q/anophenyl ) - 1- pi perazi nyl ] met hyl } - 3- met hyl benzam de has been shown

t o be >glidinfacéuticsiy sctptailefsolt thelnmfddpadin sed Bdorristciops not, cakise sigrfidann M
conpared tq the dopami ne D2 receptor, K, = 3 740 nM(d ase, SA et al., J
Med Cheff519997) 40, 1771-1772; and Chio, C et al., Ml Pharmacol (1994)
45, 51-60). %ﬁjth'dpfjrﬁb(?dn{nkﬂfc(fthé’gfebéﬂt Wehtids RIERE tZ memcldrrﬁftfex lﬁ%ysfe' ndol e
has been shown to sel ective fox the dopam ne receptor,
K, = 6. Sexubl dystimptiorth 4 mamneal dorpammgacﬂ)mm@cre;gtora rharomal BHeeddf sich, Soc

Vo crisran! afferpeialy tiatianfphs Rtk BhenE piy eicpliFedods o€ °1 S

-obser Vthﬁnﬁb&ﬁi&@l@é‘c’é tﬁ@l@@emereom&ré&sﬂ%ﬁ shid al Dgs.ﬂgttu&ﬁl nbeladtéd Ve to a
known agoni st standar For exanpl e, a dopam ne receptor agonist refers

to a cheghiighntxmesist i ty that interacts with the dopam ne D4 recept or and

elicits an Og.nﬁ 1%?5’& odtn® th(?f%?ﬁﬁiesé E?IR%HE& ref01§ 1 gﬁ{%ﬁ%sdleofltxse‘?ﬁ?gf%ﬁq

relative to OnI St SUC amne Or quirnpiro

det er m padtuaPdys@inclopard mampdhl bmf:ﬂmg a&gﬁm@rﬁngqara rhanﬁﬁl fhides bEeichy any one
of the three assays descri bed bel ow. A conpound that shows a m ninmum of 25%
agohl s rrtra@tntenéa thepmmavtirallpefieetiennunt g %WJF‘C@H@ dgpamime Daeeeptos 88enjs or a
describ r I i e 100%

agoni stSHgtl gaﬁf %gr%@le%glrt télge éﬁt@&%ﬁ{ufs@%ﬂSﬁﬂ%gplﬁg{cgdggng‘?%b he present
i nventi glrgmﬁcmteenmrscent agoni sm a vaI ue that |s based on the mean of at

| east three |ndepende obse vations., Prefer ¥ nists contenpl ated

wi thin the séggeicsembodimers o Fithy presers rpeepiien G2 RS Qtepine Brlkesent

Ui npi 1 ey SR ARl P i *2%“‘1’“%‘5?%%1 R BT,
Recépt otredigent sthefapQutlc{aEH]efﬂamechmmmaeﬁaselwg@aldeparamt: iDuae¢eptorefordgipaai ne D4
receptors in | s..tran ct W t.h man_.dopam ne D4 receptor
el apBeorgaliedap il ASETBEE WiaP s AROR S RER O 1R ¢ ne

cel | ul ?glgﬁﬁ}]@h&rﬁ&ls[m—l] t Ihym((c]llll Pe agd corlrggg/(l) ng the response to a full
agoni st such as quinpirole (defined as

N-{[ 4- (2- Cyanophenyl ) -1-pi perazinyl ] nmethyl]-3 10 net hyl benzam de was shown
response. i n CORBar PashdlpsEet At bl fon RS 1RF B o lbd s8Rl s of
al .20J Neﬁp&iﬂms(cbﬁﬂ)?)smé& thérﬁﬁémici’l}’ﬂeffa:lnde Gibont of aakleative chahurEhlaI macol

(1994) 45, 51&3 05ce ls tra ted th the _huma D4recejptor
are pl afegrHR 2 %@FPPBET egutich wememagf?asa i°f R /%Tlhé’fe&if Inscmpbingation it
cont ai NiaNaRRAeGtdally ac&epéa% Ao o tREMRRE BMEKLA diRfnlldh o/ ML) .

Forty-eight hours later, cells are serum deprived by washing and
mai nt ai ni ng uAnoﬁer amb@dleenheﬁzthaprewmrmnwlfl@mrelatcﬂmosthd: nseeof phawhdceitical
st andar ds

(5" (or 1 FOPREIY CuPiaRes Parbotidly Seqie ArpRie e Roy tdemteT T ¢

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 Dy
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star rats were used as a primary animal nodel to study penile

erect| on in vivo. All experinments were carried out between 9:00 AM and 3: 00

PM i n aodspecifschipding] Kivalatedereelstermined asingvthe¢ Cheng-RPaisofif gippatiohilaed net s wer e

S wei ghed and adlel ffh%o adapt to the testing roomfor 60 mnutes before the
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denonstrates that aponorphi ne i nduced a significant facili tatl on of penile
erecti gaeeptarsrats for doses 0.01 ~.nol/kg to 0.3 ~nol/kg. The probability
or significance level is represent edragx f versus vehicle. "p" is the
probability or significance |evel in atistical test. 13 WO I 12/-4189
Tabl e [Z PCI7USITT/ =3139 Dosé ~nol /7 kKgl'nci dence K; (mM)
(99 pvehi cl e220. 003280. 01SG<0. 010. 0369<0. 0010. 192<0. 001 0. 366<0, 0011. 025 |N-f
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vehi clie. Fourteen aninals R%'P%rp}glgd per dose. Aponor phi n?z\/vas used-as a

posi tijve wfm-c%n@}fhe 19Lqslﬂp&"ﬁmﬁquet%zgﬁ-ﬁmw}baﬁamﬁeu tedope gn 8go%
nge

incid rat_ Dem ections data in Table B denonstirates that
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SATTC 1T ACT T 1 'ITMLT_UII T ]D'CIIT*T‘\. Lal \,LTrlvrlo | LI At I Ul UuUOC o g

to 1.0 gnol/1:g. The probablllty 10 or significance level is represented by

p ag conpar eq- {‘{ﬂ-(&’@}l‘aﬁtb}ﬂwnﬁﬁhlﬁ g‘ne‘ch L3 lﬁﬂ:lt b&dRAERle has been shown
(9% pvehi cl e20aponor phi ne . 6<0 001U. 03420. 171<0. 0l 0. 379<0. 011. 068<0. 05
57 HF oria be 0D folgaelegivedfon e opapingdieiseanyer) Rereiiyl mbL comparedietbe | nduced

Peni | cﬁrpﬁﬁﬁﬂ'e Sréc%agﬂatlé =1746'mM @ﬁl%?ef RIACer3! S"Meﬂ (ﬁ?ekrl Q@9§ rf%f“r%é’yas used

as vehic en’ ani S Were use er dos s ’used” as
posi t i vandachids Okt alt, Moldtimamadol OL994) 43 rfnl-d(];g V\/m ch resul ted in an 90%

i nci dence of t njle erecti The, dat a .i 4 denonsjirates that 5
14 5-%?uorg-62‘-g [4-(2-pyrel inyl)- -plperazmyﬁmethyT} Tﬁ-lngole 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



WO 112/i 189 PCT/USfI1/.1313! fluoro-2-{
[4-(2-pyridinyl)-1-piperazinyl]methyl; -1 Hindole induced a significant
facilitatygmQfgpenile erections in rats for doses 1.0 pmplkgopisizs- O
prnol / kg. The probability or significance level is represented by p as
conpared to vehicle. Table 4 Dose pnol/ kgl nci dence (% pvehi cl e40aponor phi ne
(0.1 ) 90kte @ﬁ@erﬂ&ﬁ)@enﬁ@ﬁ)x&@ﬂ SiBy 80B<@ofitmioreseserMs demparedfe nrdepanivbbe Fit ch
ferrets (.bod (g%t_js 1.0-1.5 kg) were fasted overni ght before

exper i nBHERHG'®Man%Hral s were placed individually in observation cages

foll ow ng subcut aneous adm ni stration of drug and observed for drug-induced
"nausea and enesis for a 10 period of 90 m nutes follow ng drug inj ection.
.Nausea Haetioha PhatreadokasicabMdsketrenfilnpeminedh4 RecdritakApenisgaggi ng, backi ng,
head. bu yg Ji!: a.gd i nt ense abdom nal groom ng. Enesis was usually preceded
by thes was characterized by rhythm c abdom nal contractions
-whi ch were aggeskieHcadatMn oF d6PHntded, reéepidtt «NCRD pRVEEERlrandfRGedWiRer of
ferrets induced to enesis was recorded and expressed as incidence (% in
Tabl es Biman QOpammBnrthptnesumula@emlEamw i ImemesponKailsidatermaed bged as

vehicle. Six t er _dose., The dat Tabl e, 5
oo Pauting thet e uBRKIRL PEIBE SRR PCmBRRE SR By AulaB& > |
or si gnifch@agéiap ir@l\éqaeﬁrsedraepom nNep[4l(y-Gyaﬁsp}feﬁgrpalr-p@efa@mqueﬂﬂyﬁ} 315 WO
02/-4189.1 Tabl e PCT/ USO1/ -1 3139 Dose ~rm|/k | nci dence

(9 m/ehm@w&@nmzde was shagp teoelmipresnogsoinghs [ bgéwpnlé@wp@@ apapslipiting ~4- (2

( o0 . Sy g
R 5 SRt KesbpleR Bl ion 1 ilnirble TR DA VAN 6 s NE B CTRRS "
ani mal scmmmmdo,pmldme arfép(oniar@ret ale MelPHanastod §1994pas, 31-609. control in

Table 6 at a_dose of which resulted in an 83 % inci dence of
ferrets induEBE® e ﬁgmggépt{ed with the human Dy receptor are plated on 96-well plates

[ 4- (2- CyaneRR %M%W&]’?%%r@éh%k éﬁh%ﬁ&mﬁ Wgﬁg‘gé?ﬂiﬂﬁ) g st g{on&

enesi s at any Ity or si evel “Is re nted by
p abS cofiférgAdL).oF arghelgh’ehouiﬁlafelbtteﬂs 6reesmm dapxi\/eidgiynmsﬂmgcaad maintaining in

hi ¢l eQ 0010 0..301. 003. 00 5- Fl 2-

o o DTS A oLy VT PGS Ph RSB ERe ¢ it s 1 %

Di net hy Eghtdef b8 14t8r, FM HHgnivRR (sgle:ﬁi/“@ﬂ) Meldaed for 23ours Qleh“b@:p!ﬁﬁ (B0U iBbg were
ro

used 15 per dose. Apormr phi ne was used as a BOSI tive cont in TabI e 7 at
a dose B25%)35 added faeg hour, and the assay is terminated by filtration using a Brandel or other

96-well harvester. The filters are counted for radioactivity using the LKB-plate counting

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

25  2.cAMP assay

The cAMP assay is a functional assay for determining dopamine D4 functional
activity that involves measuring the inhibition of forskolin-stimulated cAMP accumulation in
CHO cells expressing the human 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, ECsp = 5.8 nM (Zorn SH, et al., Soc
Neurosci Abstr 23:685 (1997)).

11



which resulted in an 83 %incidence of ferrets induced to enesis.

5- Fl uoro- 2-{ [4 (2 pyridinyl)-1-piperazinyl]methyl-1Hindole did not induce
enmesi s aty, e. The probability or significance |evel nted by
p as corrpar e?{ to§veh| cle. 16 WO (12/.4189 Table 7 PCT/ Gg%/lrSﬁﬂjf%%Q Dose
prol /| cgl nci dence (% pvehi cl eOaponoi phi ne (0. 3)83<0.0010. 100. 301. 003. 00 The
data in Tabl The 2ANIP azeaycthhiis tubed fommalrmgttha/mhaﬁdomef fedldolia-stdapdedie D4
recept or ni sts, have a pro-erectile eff in rats wever, sel ective

dopani neAﬁﬁ’oacee@ﬁkaapn tlsarrdhed 18 Gzl et 8, &¢ lmsa?ﬂl 136 lr@HﬁﬁQ)ééSééét iCells
liabili %.rxé Cg[rvax‘?tooéo‘?xﬂﬁEr?c%t E?Q Wi gl%{es%ﬂ&i a{e%ﬁ@cﬂwﬁer er#,f'oé ik blféesgpci at ed

"with se I ve dopam ne receptor agonists ore, ‘suggests that
.sel ect i s@udapdiicwellDdrertbeejabaled agtht BCdmho’é[théﬂaddn11iﬂXP3t@lénmm]emnlawat of

| f | { |
Z%ﬁam f%’q%a?gn %Qle,%ﬁz%g%ﬁ@égiup ent L'gwrpa&e:@é mfgha%%n?qr Sfitor ieemrsd
-gere' N, IR W3hél %&R&h?xgl o]th D& sﬁRﬁlb{i‘thaf?st'ugﬁQHeﬂtea fIhHM’ filler,
il uent encapsul ati n eri a

or fornmul ation rary o any type. Sone
exanpl essobﬁtynﬁémylkahﬁmmh TE& celBhrs ficvibatadinphal 8Rhe Yhine 8bhuyioR 6CENIE h the
carriers are sugars such as |actose, glucose and sucrose; starches such as
corn st Bregencagd B‘Qﬁeaﬁﬁfsfpéﬁkehﬂ(Hémml%@@smlnowd%efﬁﬁ%}cﬁ pénitesyl as sodi um
car boxy N t wder ed
o Rl isiEbU s Rpfieea 651 ] S5 ATofieke AL ARBIARE Bhini0 o) ©

SUpp®si tAMP MRIXETP (uth 8.1SUM). St 80Mihues bt 4 A ithORchRAosetic adidickiraxedreoi |,
sesane oil, olive oil, corn oil and soybean 0|I sﬁlcol S; such a propyl ene
gl ycol ; disegtlyrsubiegied tcas,eq@@mﬂﬂl chometegrapity ax Rgvey AGr3AW-X4 aad alupin er | ng
agents S w[% aci d;
pyr ogengéiﬁg'é‘gwat er; ﬁh EB 512% %@Qa%?ea? %lgmﬁ}&l\%@fgﬁé‘gﬁt f}gAI%gh and

phosphaBeFlluufeE@hcshhaﬁelmﬂsReaéeN(IELIP@Sas@yher non-toxi c conpatible 20
| ubricants such_as sodi um | aur%qf sul fate and nagnesi um stearate, as well as

col ori ng agenhs FLIBR assay iq Bigehensl assawthahepndsaionductedselER2Rg cells| avor i ng _
and; per E%B}‘bsréﬂl&ﬂtﬂgﬂﬁrﬁan%: g%c%f)fé?t%"t‘?ﬁas%’&@d%m éttﬂ%s §te 11‘?1'61%0 ﬂ%ﬁ riGrent in

t he co accor ment o at or. e present
i nventi oﬁthar(bprcdaa chilrrmramkh@m for alhe mohqhzznicmiocﬁmnamhlhdhr campml oter 28ivatdect i ve

nonet ox PEEPATeqpied (387 Mesepascer Bl s 58 mstesileat e FERED; SRS abi
carri er gachhél @m\mpﬁu{dsp @ells AFERABUEIINE] Gy réaeh E@ﬁfmelnaé @fproximately 48

hours). Media is removed from the plate and media containing the fluorescent calcium

20  detecting dye Fluo-4 is added. Cells are incubated at room temperature for one hour. Cells
are then washed three times with phosphate buffered saline and 150 pl 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 ECsy (nM). Data for
the N-{[4-(2-cyanophenyl)-1-piperazinyljmethyl}-3-methylbenzamide and 5-fluoro-2-{[4-(2-
pyridinyl)-1-piperazinyl]methyl}-1H-indole are shown in Table A. The data in Table A

30  demonstrates that N-{[4-(2-cyanophenyl)-1-piperazinyllmethyl}-3-methylbenzamide and 5-
fluoro-2-{[4-(2-pyridinyl)-1-piperazinylJmethyl}-1H-indole are agonists.
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for oral admnistration in solid or liquid form for parenteral injection
or for rectal admnistration. Further included within the scope of the
present i @ERihig] are pharnmaceutical conpositions conpri sipge0§49139 0" €
sel ective dopanmi ne D4 receptor agonists prepared and fornulated in

conmbi nation wth one or nore non-toxi c pharmaceutically acceptable
conposi tions. For exanple, pharmaceufdbdaA conpositions conprising one or
.nor e sel ect i ye—deparmnre—b4+receptor—agent-sts—ecan—berfarrulated
conbi nation With a phosphodi esterase S inhibitor or g&EL Egﬁ% {or
ant agoni st. The pharnmaceutical conpositions cap Be { | aFE0| f or

“subl i ngual desegemotal-adtgSttat oo seE Hgge—fgtgn— or
parenteral i :Fe fii(%‘r??@%c)Pﬂ@ rllj F?%Qegji‘?d#?éﬁ}@f r3a1 i g% %@ phé‘;gr?%ce it i cal

conpositions n_be _adm nistered o hraansgﬁnd-other
mammal s oral |y, subPPH§ts 1@," %‘?W%‘F?Vgﬁ'par enterd | / :?2 ilnt *&cst er nal | Y,
.intraurethrally. i nPwgkaggyHaethyl}-1Hripdoler it oneal |y, [t opilcal Iy (as by
powders, ointnments or 1 S drops), bucally or as an oral or nasal spray. The
term " parenterally,” as used herein, refers to nodes of adm nistration
whi ch include intravenous, intramuscular, intraperitoneal, subcutaneous,
intraarticular injection and iR PshiddEreolid Mddeial conpositions can be an
effective dosage formin treating sexual dysfunction and sublingual
conposi ti onsWastar 14t Werd bsagnasra primary apinealimedst tot Shudy, penitla gfectiondl vizgo. All
subl i ngual . I y watar . SOl ubl .al.though | ess
so|ub|é”&gg%%?%ggiggéﬁgg?Eﬁ%#%?%ﬁzbgeﬁgggé3¥@gﬁﬁﬁéggﬁﬁﬁggfg3 Pgﬁ% are

di scl O_S@dtil;lctgHoUrrSwiﬂ?atred 1:ight. Fhé 248s w2 wagmdmlﬁﬂﬁbbve&lto @@Wlﬁfﬂl& itedtifg ﬁfogx}i hi s
i nvention for parenter injectiqgn conprise pharmaceutically acceptable
steril %é@@aagteégeff%ﬁfgaa@&m%lngefa)m%me,m%i%%%wgiecpﬁ%eedgwﬁbﬂév%ns or

enul si I PEnAg [t il d QL k:RL O i | able 25
ol uti ondrBRenfBEL P DORYD A sl RORE b Aot DA TR b kAt o
car Il eragctibinsweastreordaal byeditest asematips fas peniold wd 60 wahwes aftdridiugpdosimpl yol s
(propylene gl ycol, polyethyl.en | ycol | ycerol, d the like), suitable
m xt ur e—gﬂff H‘%‘Pﬁ?{f‘{f a{}g‘éfé%/%fé‘%u% ﬁ?g (‘éﬁ% ﬁfeago%wq;ée%n%% W EXPHSE% bl e or gani ¢
esters suffnasesfifiytabrseai e. Proper fluidity may be maintained, for

exanpl e, by the ‘'use of a coating such as lecithin, by the nmaintenance of
the required particle 30 size in the case of dispersions, arid by the use
of surfactants. These QQWPQ§LBEP S TR al.so ﬁoq;%LQ a%juvants such as
preservative agents, g o P SsEyrgagents, and di spersing
agerss. Prev@ntAsoortsié adititn eutine (Nm@fmLwas W04dQ@s VaRikle. 1B tPETS bhihlkhvere 13139
m croorgani sns may_ be ensured q%ﬁyarious anti bacterial and antifungal

agent s, Usegpepdesepi lde datain dahls 2 domanstspias Sabironyyplag indyegdy sigaificant and t he

like. |fa§g§?&bﬁ oz%eﬂﬁe aiJngtﬁ{, Eaég @rideggs : guﬁgf/ o%.ﬁgﬁﬁﬁ/ﬁﬁ. gﬁé Pﬁg&@iﬂhﬁ,

sugars, oride an I ke. Prol onged absorptio

i nj ect atxt egplieanvadsiet isaepredentad bygy vdrsusbrebicdh (‘p’atsabet prlobabihity erségnificaagent s
delaying %fabs?rgtéﬁn, for exanple, alum nwn nonostearate and gelatin. In
sonme caS¥8 A HPHEA 185 prolong the effect of a dnig, it is often desirable
to slow the absorption of the drug from subcutaneous or intranuscul ar
injection. This may be acconplished by the use of a |liquid suspension of
crystalline or anorphous nmaterial with poor water solubility. The rate of
absorption of the drug then depends upon its rate of 10 dissol ution which,
in turn, may depend upon crystal size and crystalline form Alternatively,
del ayed absorption of a parenterally adm nistered drug formis acconplished
by di ssolving or suspending the drug in an oil vehicle. Suspensions, in
addition to the active conpounds, nay contain suspendi ng agents, as, for

" exanpl e, ethoxyl ated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, 15 mcrocrystalline cellul ose, alum num netahydroxi de,
bentonite, agar-agar, tragacanth, and m xtures thereof. |f desired, and for
nore effective distribution, selective dopam ne D4 receptor agonists can be
incorporated into slowrel ease or targeted-delivery systenms such as pol yner
matrices, |liposones, and m crospheres. They may be sterilized, for exanple,
by filtration 20 through a bacteria-retaining filter or by incorporation of
sterilizing agents in the formof sterjje solid conpositions, which may be
di ssolved in sterile water or sone other sterile injectable nmedium

i mredi ately before use. Sel ective dopam ne D4 receptor agonists can al so be
in mcro-encapsulated form if appropriate, with one or nore excipients as
not ed above. The solid dosage forns of tablets, 25 dragees, capsul es,

pills, and granul es can be prepared with coatings and shells such as
enteric coatings, release controlling coatings and other coatings well
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5-Fluoro-2-{[4-(2-pyridinyl)-1-piperazinylJmethyl }-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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Solid conpositions of a simlar type may al so be enployed as fillers in
soft and hard filled gelatin capsul es using such excipients as |actose or
m |k sug | as high nolecul ar wei ght polyethylene ghygRhss el the
i ke. 10%%%32§@$4d dosage forns of tablets, dragees, capsules, pills, and
granul es can be prepared with coatings and shells such as enteric coatings
and ot Hhore3af{#igoyvidinyl)Kinpineraziny imethyhixd Heiodele inchiced o signifisentrfgeilitation They

Ui DIREePly s Th PERPORY OPWARERE By S R GRR The BB iRy BIT T 5"

cert ai nighafidaneé ldvbEis réfre@rhied dl plds@paredaodehialeed manner. Exanpl es of
- enbeddi ng conpositions 15 which can be used include pol yneric substances

_and waxes. Liquid dosage forns for dr&ie4dninistration include

phar maceut i cal | y—asceptabke—emitston £ oerutstons—solutthons,

suspensi ons, syrupgk§ﬁ8ﬁ§PF§irs. Fﬁﬂ%ﬁﬁF{?%n tto t he §%Iective dopam ne D4
. receptor agonist, theyhictgii d dosage fqpms may jcontain 1tnert diluents
commonly used im the art such as, for exanple,| water_ or othen sol vents,
sol ubi | i zi ng agenpenmapkinel(Cebul si fi er 80such as et hyKO&lcohol || i sopropyl

al cohol , ethyl c¢arboenrate—ethy ace%a%ﬁ, benrzyt—al-cohol—bengyl benzoat e,
propyl ene gl ycol, 1,3-%§fylene gl ycol ,/“di met hyl f ormam de, oil{s (in
particul ar, cottonseedj.ogr oundmut, coBp, germ| oliveppgastor, and sesanme
oils), glycerol, tetrahydrofurfuryl alcohol, polyethyl ene glycols and fatty
acid esters of sorbitah0 and m|xtures9hereof. 25 )3Bildes inert diluents,
t he .oral conpositiens—ean—alsenetude—adivvants—sueh—as—wetti ng agents,
enuPsifying and suspendi ng agents, sweetening, flavoring, and perfum ng
agents. Dosage forns for topiCBhedi§ MdRMEA® 7 adm nistration of a
conpound of this invention include ol ntnments, pastes, creans, |otions,

gel s, powderMaledichemeis (bogy wejghis 58-1.5 k) weredasied pyermighishefore acti ve
conpon I i xe e [ > i1t ' i cal
cccopt appeligfAlitt “Ruiche okl e AL ARSIV BRENBRE D9 Y o1
WO 1121sab&Rark¥cns bnhihlstrald 8f diogahd ebsertdhfoh dtughiadiiced malihiadd emesis felrops,

eye ointnents, powders and solutions are also contenpl ated as being within
t hd Os c dsaiog pf PAmynytas fklowdng dryg injestinnadYausea wasehsractesized kg belyige puchnmy

cont ai i .. gdgi fk : l i : - 200 .S,
i pi sieRinRERhdeiil phelifl MG, BRRAERCanfifA RIRnBOB RIS,
st ar ch,ustaligpreestted bydhdsk bekrséorslend was chezacterprstl \petrhythemeatglopundls, si | i cones,

bentonite silicic acid, talc and zinc oxide,. or m xtur t her.eof . Powders
and sprésy et it Rie absoelidh PG KOnE e sEEhing el e M IPLEERE or

agoni stferrets GhdRicedicSerfidkidwarebHaEDHRI exipdsted & ihbidbrced %) dn TablOaTs UM

hydr oxi de, calciumsilicates and pol yam de powder, or m xtures of these
sub$t ances. Sprays can addiromeszhing Indyaed; splxRatSonary propel | ants such
as chl orof | I . 1.56d: ' ] r ofist.s can be
dsed i the THER AR RN bR fert i FREROY, RABSh

i nor garTableos demoaditatesakdt@pomEiphiretinduted etrckic at 4l deses. ePhaplobatsilitytor i s nmeant
those salts which are, within the scope of sound nedi cal judgenent,

sui t abl Berifigangs éevehisgepreseated iy PresiaQanareddtoashisle: humans and | ower ani nal s

wi thout mdue toxicity, 15 irritation, allergic response and the |Iike and
are commensurate with a reasonabl e benefit/risk ratio. Pharmaceutically
acceptable salts are well-known in the art. For exanple, S. M Berge et al.
descri be pharmaceutically acceptable salts in detail in J. Pharmaceutica
Sci ences, 1977, 66: 1 et seq. The salts can be prepared in situ during the
final isolation and purification of the conpounds 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 limted to
acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesul fonate,
bi sul fate, butyrate, canphorate, canphorsufonate, digluconate,

gl ycer ophosphat e, hem sul fate, heptanoate, hexanoate, funarate,
hydr ochl ori de, hydrobrom de, hydroi odi de, 2-hydroxyethaiisul fonate
(isethionate), |lactate, numl eate, nethanesulfonate, nicotinate,

2- napht hal enesul fonate, oxal ate, Z5 panpate, pectinate, persulfate,

3- phenyl propi onate, picrate, pival ate,spropionate, succinate, tartrate,

t hi ocyanate, phosphate, glutamate, bicarbonate, p-tol uenesul fonate and
undecanoate. The term "pharnaceutically acceptabl e prodrug" or "prodrug, "as
used herein, represents those prodrugs of selective dopam ne D~ receptor
agoni sts which are, within the scope of sound nedical judgenent, suitable
for use in contact with the tissues of humans and 30 | ower animals w thout
undue toxicity, irritation, allergic response, and the |ike, comensurate
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dopani ne D4 receptor addanist i1$ not 5,®, 6a, 7-t|et rahydro- 6-netihyl - 4H di benzo
[ de, g] qui nol i ne-{10, 11-di ol 2014 A method of itreating male drectile
dysfunction in a nannaﬁ(konprising adﬁ?nistering to a mammal |in need of
such treat nent atherapeuticatty—effective—anount—of—a—dopamne D4 receptor

agoni st or a pharmaceutically acceptable salt thereof with the proviso that
sai d dopam nEheldats acEgtles2-Agaticasd thasnomstlebtive £, séletity dupaohine B; reeefdtyt - 4H 25

di benzo[ de, g]qU|noI|ne 1% %é di ol . nmet hod of  treating _sexual dysfunction
in a nodEeRis @|Pé?ﬁbe°§ eSS nBoMs Ve, selrtiive dopatAes Pigrceptrs REPRIsEt ment
a t her apeutialifidandl hEfilcky EmBiPYiliGT The $RL- %Fefchl\é%ffé H‘gg&cgé %@pt or
agoni st or a pharnaceutically acceptabl e salt thereof.

(12L11 Slta)bﬁlt?ﬁis/oldﬁltetdm'}th 3d88ivé doparmint tﬁhdeo:ﬁptdrragamlsusghmﬁne saaggmts thigtsf unct i on

t d h t t t
2" her ARV APRRMIGF FBEFEDt B Mol SR Fosn B arHe B or
agoni stinehdg

Fbﬁrﬂm%ﬁﬁfeﬂ(i@hﬁdeé’t‘é@tﬂﬁfd?ﬁhﬁctﬁﬁit thereof. 5 7. A net hOd of
treating fenmal e sexual d sfunction in a nanmmal conprising adm nistering to

a mammal in Refe@rraf"pbarmcw@@lﬂm@ptabl@wenrme@s vsed| Negelmfmesys pwendeiant of a

B e N

salt the manmal

conpr i sefgy Gype. &bﬁme@mesngrﬁa@eralmmashlcan @erﬂé@ﬂphﬁfxmsmﬁcélfy@ﬁbéﬁiﬁﬁlea
therapeutically effective amount of a selective dopam ne D4 receptor
agoni st casiiers arshsueats SEeh aclastpse. aheets: ang sacreag: star¢hep ék'ﬁh asgomrﬁ%rchre%od of

claim I, i
1 P Son gLl A 00 R D SRy ARG,

phar nacealibiosa bhd celbdesstaatihie; povidesed tragabhantbpdalt;igelatinh @layektipinsfsudi a8 m 7

(5T R RS S B Pl g Rt st s o,
%?}c)ap@s@fs s@b@hfn 8

phar MaCRYihE 8il] HivRGE RS alilnd bbb 8t eflycolsCudh b rop-gtt%e
wherein said sel ective dopani ne D~ receptor agonlst
( 2- cyanshienigaty and ghpldewraichggdrrmdfeying agenie suap 5 evnznesins hadroeslde and
phar nacﬁﬁllnhn({l%l; Lydr%%%g;o élgﬁzuc 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 D4 receptor agonists formulated together with one or more non-toxic

17



salt thereof. ?5 12. The nethod of claim6 wherein said selective dopam ne
D4 receptor agonist is 5
fluoro-2-{[4-(2:pyridinyl)-1-piperazinyl]nethyl-1Hindole ]

phar rraceu‘ivlbéhéﬁ'f”)?gaccept able salt thereof. 13. The net hod (%) (/: e(a)luF‘ﬁ“ )wher ein
sai d sel ective dopam ne D4 receptor agonist is 5 ~0

f | uor o- phafihdecuficgly acdeptybly carriprsp EMhephayhddeetidy) kdmpbbitiodalae be forenulated
pharmaceutical ly .acceptable salt.ihereof. 26 WO (12/ A81-4 PCT/USII |
3130001 el eIy Aon ToFo G v ‘«tfaﬁ@r rﬂagegreaﬂg@ﬁémn YoRsHhi ne D4
recepto | Is 5

- fl uoro-£2d- ?%ﬂ?%&byrl di nyl) - 1- pi perazi nyl ] net hyl }-1Hi ndol e or

aphannaceut | Bathey izdedegdtvitiie theascopea dfghe pfesers i&ntidn aetthormaskutadadi m 5

whe‘réei n sai d, sel ective dopam ne D41r§ce tor .a ﬁni st I1s 3 f.(%ld rmrﬁ

sel ett i SEIROSHIONK SOBRTIFIAR 8BT 8 NP FBYe ‘PP@“BQé b &SSP 280pssts prepared apd of

.cl ai m SfopharfidTn T8 bikabs HhiihVihe 90 R Aen-8kid SeRheutidslRNceEpthile 25 fol d nore
selective for the D4 receptor than for the receptor.” 10 17. A nethod of
cl ai m Scopmposiions.s Hpviexsainde thhomagesoas] eampsitians epmprisiag oné of mpre BECiive d nor e
selectiye for the D4 receptor th far, t.he D2, rece . .18. A .net hod .of

o ar m somRERes e Geerpob SRR far i fummitaust 28 Ve LEEor Mib s AP 05 81 15
nor e sejnBfitoy r Pidrbhteptor bRELRENN THRhafBiceutieal BEmPEEEHIsWan bd Sornfulared hod

of claim5 wherein said selective dopanine Da receptor agonist is 200 fold
nor 0 s efosseblinguplodosages o3l adminsgiragien iteglidsesliquidefonp, fos pajsnisral igecting, om

nmet hod l_ézckaqia i ﬁfo%i n said sel ective dopam ne D4 receptor agonist is
300 fold nore selective for the D4 receptor than for the D~ receptor. 21. A
met hod of cl @héplarMacaricdl capdssieheof thisdndapaicae bOddmiagtdto ngoaisst i s

500 fold nore selective for the receptor th f.or the receptor. 25
22. A n@tdrmherava@%i%ﬁrsﬂm@?lé}w‘ggir%Ft%,l& QBFPW?G’O&W%GYB% »ecept or agoni st
is 1000; : i : : K . ecept or.
5. A T B e e b, i

adnifi stepsnbudatly r 30 amaralat nasal speyd Bfe tewne Fipdremeatatipsitas asedterapaetarcal | y

ffecti t .of . | ! ' Da t . I St
ohat » a0t ey SiseRigy whith ek RSBty mrErirn g g does not
cause sihifah€AR! in@dRSicslar fection and infusion.

Sublingual compositions can be an effective dosage form in treating sexual

B

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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phar rrac%%{n;n@g%l{eé bggggg{egﬁagl@gdr %ﬁsé‘%}x%fog;%f cb;l Ff%tt?‘l&ugéé 0 dr??%g&ll%%ﬁar%a tél sexual
dysf uncpdodwater salubHityaThe eatof abistrgtion of thie slirey theg degends oporitadatd of need of
such treat nent therapeuti cal |y effective amunt of a fel ective _doB,arri ne
D4 %ceﬁiﬁwu‘f@g@ﬁiﬂgi@, 18 urg, AN FeReRd Uper ey pipl siecast crpstalling form: Helirpativery,

conbi nafd 2 e | : l: hs : d of
Freati ni BEd Bhe0tbich B PRALHRARY b e BRRRR € alcBhiplifhod 3 Ui 00 T
a mamuauspendirgeitie dfuginan dilehiokent a t herapeutically effective anmount of a
sel ective dogam’ ne D4.receptaor agoni st or a pharmaceutically acceptable

salt t her eof SYSRERNONS H?ddH9dA e 2cHVE CHRBOURISSNRY EANALY) SUPERTIPE BB AP i er .
28  WH %na;é,&%héxﬁéﬁgd g?étéﬁrﬂil‘ﬁé&x%ls? Bolybxy@inadt Qfbitdl aad E&Fitﬁ?és?er?,aem ile

dysfunction in a manma nmprising adm nistering to a mammal in need of
such’ t r migromspstalline pelhugreualumanuny metahgdnokide, bensenite, adaragere ragacanth, awpani ne
D4 rece&ll'gx%reagri)néogt or a pharmaceutically acceptable salt thereof in
conbi natT1on e pharmaceutically acceptable carrier. 5 10 30. A nethod

of treating Helksir&l aad fdrendty sffevtict idivnimion, éeddchige dopdniing Dgrédegtob 0 a manmal
i n need of , such treatnment a therapeutically effective anount of one or nore
sel ect i 9gonEbR hsdneporated drigslovgeskase er targeieshinlivaty WstemistsHclyas polymer

phosph Ogllaﬁﬁgf, rli%ﬁ?on?esi, A P)iiér%phgfes.af'h%g}p BE Etgfiﬁﬁed?ﬁ;r%gglﬂbl%f b}zﬁltration

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

Selective dopamine Dy receptor agonists can also be in micro-encapsulated form, if

appropriate, with one or more excipients as noted above. The solid dosage forms of tablets,

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

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

agents. They may optionally contain opacifying agents and can also be of such composition
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10 The solid dosage forms of tablets, dragees, capsules, pills, and granules can be
prepared with coatings and shells such as enteric coatings and other coatings well known in
the pharmaceutical formulating art. They may optionally contain opacifying agents and can
also be of a composition that they release the active ingredient(s) only, or preferentially, in a
certain part of the intestinal tract in a delayed manner. Examples of embedding compositions

15  which can be used include polymeric substances and waxes.

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

20  and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl
alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof.

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

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

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

pharmaceutically acceptable carrier and any needed preservatives or buffers as may be
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15  irritation, allergic response and the like and are commensurate with a reasonable benefit/risk

ratio. Pharmaceutically acceptable salts are well-known in the art. For example, S. M. Berge
et al. describe pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences, 1977,
66: 1 et seq. The salts can be prepared in situ during the final isolation and purification of the
compounds 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 D4 receptor agonists which are, within the
scope of sound medical judgement, suitable for use in contact with the tissues of humans and

30  lower animals without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and effective for their intended use.

Prodrugs of selective dopamine D, receptor agonists may be transformed in vivo to selective
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agonist(s) which is effective to achieve the desired therapeutic response for a particular
patient, compositions and mode of administration. The selected dosage level will depend
upon the activity of the particular compound, the route of administration, the severity of the

15 condition being treated and the condition and prior medical history of the patient being
treated. However, it is within the skill of the art to start doses of the selective dopamine D4
receptor agonist at levels lower than required for to achieve the desired therapeutic effect and
to gradually increase the dosage until the desired effect is achieved.

The present invention contemplates selective dopamine Dy receptor agonists either

20  chemically synthesized or formed by in vivo biotransformation to selective dopamine D4
receptor agonists.

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

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

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

attending physician within the scope of sound medical judgement. The specific
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dysfunction; activity of the specific selective dopamine D4 receptor agonist employed; the
specific composition employed; the age, body weight, general health, sex and diet of the

5  patient; the time of administration, route of administration, and rate of excretion of the
specific selective dopamine D, receptor agonist employed; the duration of the treatment;
drugs used in combination or coincidental with the specific selective dopamine D4 receptor
agonist employed; and like factors well known in the medical arts. For example, it is well
within the skill of the art to start doses of selective dopamine D4 receptor agonist at levels

10 lower than required to achieve the desired therapeutic effect and to gradually increase the
dosage until the desired effect is achieved.
The total daily dose of selective dopamine D, receptor agonist administered to a
human or lower animal may range from about 0.001 to about 30 mg/kg/day. For purposes of
oral administration, more preferable doses can be in the range of from about 0.01 to about 10
15 mg/kg/day. If desired, the effective daily dose can be divided into multiple doses for
purposes of administration; consequently, single dose compositions may contain such

amounts or submultiples thereof to make up the daily dose.
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mMLO%98Y0E () A mbhad of treating sexual dysfunction in a mammal comprising administering to a
mammal in need of such treatment a therapeutically effective amount of a dopamine Dy

5  receptor agonist or a pharmaceutically acceptable salt thereof with the proviso that said
dopamine D4 receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-

dibenzo[de.g]quinoline-10,11-diol.

2. A method of treating male sexual dysfunction in a mammal comprising administering

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

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

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 D, receptor agonist or a pharmaceutically acceptable salt thereof with the proviso
that said dopamine D4 receptor agonist is not 5,6,6a,7-tetrahydro-6-methyl-4H-

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

Dy receptor agonist or a pharmaceutically acceptable salt thereof.
30
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Y1048%& () - 0% %‘tﬁgld'\@ltrltﬁt'il?g%n{a\{el&%%ﬁ%uhction in a mammal comprising
administering to a mammal in need of such treatment a therapeutically effective amount of a

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

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

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

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

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

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

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

13.  The method of claim 7 wherein said selective dopamine D4 receptor agonist is 5-

30 fluoro-2-{[4-(2-pyridinyl)-1-piperaziny!jmethyl}-1H-indole or a pharmaceutically acceptable

salt thereof,
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5 15. A method of claim 5 wherein said selective dopamine Dy receptor agonist is 3 fold

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

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

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

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

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

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

20 20. A method of claim 5 wherein said selective dopamine D4 receptor agonist is 300 fold

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

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

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

22. A method of claim 5 wherein said selective dopamine D4 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
D4 receptor agonist or a pharmaceutically acceptable salt thereof wherein said agonist does

not cause significant emesis.
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