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sexual dysfunction or for enhancing apomorphine effectiveness for patients

treated with apomorphine. The apomorphine derivatives may be esters, ethers,
10 amides, mixed anhydrides, hemiacetals, glucuronates, sulfates or phosphonates.

A preferred apomorphine derivative is norapomorphine.

Backeround of the Invention
The human sexual response in both males and females results from a

15 complex interplay of psychological, hormonal and other physiological
influences. Efforts are ongoing to provide effective treatments which are
convenient and simple to use, do not require a constant dosage regimen or even
multiple doses to achieve desired results, are non-invasive and allow a rapid and
predictable capacity for sexual function on demand and in response to normal

20 sexual stimulation.

For males, methods involving various e{ctemal devices for the treatment of
impotence have been suggested such as tourniquets (see U.S. Patent No.
2,818,855). In addition, penile implants, such as hinged or solid rods and
inflatéble, spring driven or hydraulic models, have been used for some time.

25 Drug treatments are also known. For example, U.S. Patent No. 4,127,118
discloses a method of treating male impotence by local injection of an
appropriate vasodilator, in particular, an adrenergic blocking agent or a smooth
muscle relaxant to effect and enhance an erection, and U.S. Patent No.
4,801,587 discloses the application of an ointment to relieve impotence. The

30 ointment consists of the vasodilators papaverine, hydralazine, sodium
nitroprusside, phenoxybenzamine, or phentolamine and a carrier to assist

absorption of the primary agent through the skin. U.S. Patent No. 5,256,652



AZ, BA, BB, BG BR, BY, BZ, CA CH CN CR CU CCZ DE DK DM %ﬁ E@) 2004
ES, FI, &B G, G GH GV HR HU ID IL, IN IS JP, KE KG : ,

Kz, LC, %00:1560 LS, IT, LU, LV, MA, MD, MG MK, MN, MW MX, MZ, NO Nz,

PL, PT, O O0RPO% " g, 'sG, SI, SK, SL, TJ, TM TR |T,PGUUSOAIRG U,
Uz, VN, YU, ZA, ZW (84) Designated States (regional): ARI PO patent (CH,
GM KE, LS MN M, SD, SL, Sz, TZ, UGy ZW, Eurasian patent (AM AZ,
BY, KG Kz, MD, RU, TJ, TM, European patent (AT, BE, CH, CY, DE, DK, ES,
FI, FRR, &B, &R IE IT, LU M, N, PT, SE, TR, OAPI patent (BF, BJ, CF,
CG d, CM GA G\, G M, MR NE, SN, TD, TG . Published: - wth

i nt er nati onal earch,report For two-letter codes.,and er br evi ati ons,
refer to the .ﬂsaiﬁ)ggstgﬁgge%pégu@ﬁ%éc@@coms B oL vare Qn%agé%ri ng at the
begi n- ni ng ofpapaefiné &f witB & ngr%zﬂ?lo loG@gshte. (54) Title:

HODS " F

APOMORPHI NE Rl VATI VES AND METH - HEIR USE r C (57) .AbSt ract:
Aponor phi ne der i viEhieiefigcicfieperapmbine 9n dmpetercs: ¢ranale gexuek dysBmetiorplssi t i ons of

Compounds | n' Rert et ERELT Rt rondedioh, ot aB BRI Rarci g

apor nor phi ne ahbwen to hdveseggRor bl bipadalatility. [Seedbeekanipld) Baldessarigiysne ar e
di scl osed. The aponorphine derjvatives may be esters, ethers, am des,
m xed anhydr i%ed Cofeplt e £33 -lPogrOtRA tQther LopominevgmegticsoRasiphonat es. A

preferred apo ' ef7,vat§ [ . MR o.~9k5 SEP 2004 WO

D/ 76605 1 poT e o R e N R P B A R T oms POR THEI R
USE Fiel d of the Thewdore] tha efficitieofiihesent apomephine foriteattieneof segudlo
pormor phi ne ddPFiiaiards SopRLE PR RO loe BB B FRIoBE, | vat | ve
compoundg i n nEde@fdstsd Ohn intRAIM0avEBLHAY 14 ST HAGArERe A pih@ha €Nhanci ng
aponor phi ne effectiveness for patients

concentration of the drug and an increase in undesirable side effects. Therefore,

=)

for the treatment of sexual dysfunction, use of apomorphine has to date been
qualified by specific concentration parameters and/or methods of administration
to overcome this problem.

15 For example, apomorphine has been disclosed for the amelioration of
female sexual dysfunction in U.S. Patent No. 5,945,117. Apomorphine has also
been disclosed for the amelioration of male erectile dysfunction in U.S. Patent
Nos. 5,624,677; 5,888,534; 5,770,606; 5,985,889 and 5,994,363. In U.S. Patent
No. 5,624,677, mint flavoring may be added to the formulation to attenuate

20 some of the local emesis receptors. In U.S. Patent No. 5,888,534, a slow i'elease
sublingual tablet is disclosed. The slow release of the tablet is said to reduce
the undesirable side effects of the drug. The adverse effects of apomorphine
were minimized by gradual acclimatization to apomorphine as disclosed in U.S.
Patent No. 5,994,363. Apomorphine was disclosed for treatment of impotence

25 in a fast release oral formulation when the patient was first pre-treated with
domperidone in WO 98/31368. The treatment of erectile dysfunction with
certain nasal formulations of apomorphine is disclosed in WO 99/27905.
However there is still a need for effective treatments of séxual dysfunction.

It is therefore an object of this invention to provide an effective treatment

30 for sexual dysfunction.

It is a further object of this invention to provide a method for enhancing use
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Formula I

wherein 1 is an integer of from one to four;
R! is selected from the group consisting of hydrogen, alkyl, -PO,H,,
-SO,;H, and glucuronyl; and,
10 R? at each occurrence is independently selected from the group
consisting of hydrogen, alkyl, -PO,H,, -SO,H and glucuronyl;
or a pharmaceutically acceptable salt thereof.
Preferably, the compound is of the structure

Formula II

OR3

R0

N
R

15 wherein R! is selected from the group consisting of hydrogen, alkyl,
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norapomorphine.

15 The invention is also directed to a method for enhancing apomorphine
effectiveness in a patient treated with apomorphine comprising the step of
co-administering a therapeutically effective amount of a combination of at least
one compound of Formula I with apomorphine to said patient. The compound
may be an apomorphine derivative which is an ester, ether, amide, mixed

20 anhydride, hemiacetal, glucuronate, sulfate or phosphonate. In the method,
apomorphine or a pharmaceutically acceptable salt thereof may also be
administered to said patient. A presently preferred compound is
norapomorphine.

Presently preferred apomorphine derivatives include apomorphine N-

25 glucuronide, apomorphine O-glucuronide, apomorphine O-sulfate, apomorphine
N-sulfate, norapomorphine, norapomorphine O-glucuronide, norapomorphine
N-glucuronide, norapomorphine O-sulfate, norapomorphine N-sulfate and
combinations thereof. For the practice of the method, the patients may be those
treated for Parkinson’s disease or sexual dysfunction.

30 When the method is used for the treatment of sexual dysfunction and

the patient is male, the therapeutically effective amount may be an amount
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nor aponor phi ne. 15 The invention is also directed to a nethod for
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derived from saturated hydrocarbons by the removal of one hydrogen atom,

unless the term alkyl is preceded by a C,-C, designation. Representative
examples of alkyl groups include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, iso-butyl, and tert-butyl among others.

15 The term "glucuronyl" as used herein refers to a group of the general
structure -C(O)(CH(OH)),-CO,H. Glucuronyl derivatives (or glucuronides)
are obtained by reacting glucuronic acid through the aldehyde moiety with the
compound to be derivatized. Alcohol or amine functionalities on a compound
may be glucuronidated.

20 Use of the above terms is meant to encompass substituted and
unsubstituted moieties. Substitution may be by one or more electron-donating

" or electron withdrawing groups such as alcohols, ethers, esters, amides,
sulfones, sulfides, hydroxyl, nitro, cyano, carboxy, amines, heteroatoms,
lower alkyl, lower alkoxy, lower alkoxycarbonyl, alkoxyalkoxy, acyloxy,

25 halogens, trifluoromethoxy, trifluoromethyl, alkyl, aralkyl, alkenyl, alkynyl,
aryl, cyano, carboxy, carboalkoxy, carboxyalkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, alkylheterocyclyl, heterocyclylalkyl, oxo, arylsulfonyl and
aralkylaminocarbonyl or any of the substituents of the preceding paragraphs or
any of those substituents either attached directly or by suitable linkers. The

30 linkers are typically short chains of 1-3 atoms containing any combination of
-C-. -C(O)-. -NH-. -§-. -S(OD-. -0-. -C(OOD- or -S(0)O-. Rings mav be
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or amne f unctiBHERRIEPelowsH ALk aBHER GHAW ST BTA AEHERY, 0,20 Use of
the above ternBweSakpRfib, boRefAEMIRASPL0S AR iishitE dmBAE others. One skilled

in the art will appreciate that the aforesaid substituents may have electron

donating or electron withdrawing properties under different chemical
15 conditions. Moreover, the present invention contemplates any combination of
substituents selected from the above-identified groups.

The most preferred electron donating or electron withdrawing
substituents are halo, nitro, alkanoyl, carboxaldehyde, arylalkanoyl, aryloxy,
carboxyl, carboxamide, cyano, sulfonyl, sulfoxide, heterocyclyl, guanidine,

20 quaternary ammonium, lower alkenyl, lower alkynyl, sulfonium salts,
hydroxy, lower alkoxy, lower alkyl, amino, lower alkylamino, di(lower
alkyl)amino, amine lower alkyl mercapto, mercaptoalkyl, alkylthio and
alkyldithio.

As used herein, the term "composition" is intended to encompass a

25 product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from a combination of the
specified ingredients in the specified amounfs.

The terms “co-administered” or “co-treated” used herein indicates
treatment with two or more pharmacological agents together in a single unit

30 dosage form or alternatively, in two or more separate unit dosage forms, one

1rmrmmadiataler FAllavrineg tha Athaw
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achieve and sustain an erection sufficient for, intercourse. Impotence in any

15 given case can result from psychological disturbances (psychogenic), from
physiological abnormalities in general (organic), from neurological disturbances
(neurogenic), hormonal deficiencies (endocrine) .or from a combination of the
foregoing. Impotence may be hormonal, congenital, vascular or partial ability,
among others. '

20 These descriptions are not exact, however. There is currently no
standardized method of diagnosis or treatment. As used herein, pSychogenic
impotence is defined as functional impotence with no apparent overwhelming
organic basis. It may be characterized by an inability to have an erection in
response to some stimuli (e.g., masturbation, spontaneous nocturnal,

25 spontaneous early morning, video erotica, etc.) but not others (e.g., partner or
spousal attention),

Females also can have sexual dysfunction that increases with age and is
associated with the presence of vascular risk factors and onset of menopause.
Some of the vascular and muscular mechanisms that contribute to penile
30 erection in the male are believed to be similar vasculogenic factors in female

genital response. It is known that in women, sexual arousal is accompanied by
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(psychogenic), from physiological abnornmalities in general (organic),
from neurol ogi cal disturbances (neurogenic), hornonal deficiencies

(endocrine) or froma conbi nat WQABJm&rBﬁine Derivatives

When a patient is administered apomorphine, metabolites are generated

15 in vivo such as esters, ethers, amides, mixed anhydrides, hemiacetals,
glucuronates, sulfates and phosphonates. This group of compounds is
characterized by its ability to influence dopaminergic, serotonergic,
oxytocinergic and nitroxidergic pathways centrally or peripherally to improve
conditions such as sexual dysfunction. Some specific examples include

20 morapomorphine, which is N-demethylated apomorphine or O- or N-substituted
6ompounds such as sulfate or glucuronide derivatives of apomorphine and
norapomorphine, among others. Such derivatives are also available
synthetically. If produced in vivo as a result of treatment with apomorphine,
these derivatives may be secreted in bile and may be hydrolyzed in the intestinal

25 lumen, and thereafter circulate enterohepatically. Alternatively, the patient may
be treated with the derivatives directly.

The derivatives may be delivered for treatment through acute action,
daily administration, or as a chronic agent.
These norapomorphine or apomorphine derivatives can be used in the

30  form of pharmaceutically acceptable salts derived from inorganic or organic

acids. The phrase "pharmaceutically acceptable salt" means those salts which
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There is currently no standardized nethod of diagnosis or treatment. As
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an inability to have an erection in regponse to sone stimuli (e.qg.,
mast ur bati on, spontaneous nocturnal, 25 spontaneous early norning, video
erotica, etc.) but not others (e.g., partner or spousal attention).

Femal es al so can have sexual dysfunction that increases with age and is

associated with tht?m_tpresence of vascular risk factors and onset of
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i nadequat e bl ood flow vaginal engorgement insufficiency and clitoral

erection i nsuforgaiceaséd; . Remesmm@ rdadéémaaltﬂydﬂdmbm ayenef limitédtol udes

di sorde of qr e noc tion,

congest :'rl\é)e ar %u%g‘?nampageggﬁr%% ?{%Ilaw %%artﬁ 3‘%{7:‘1 ebg?ﬂzsléetsi%gﬁ%en a patient
i s adm ni ster&;ﬁbuﬁfaenmtpﬂate;lwmphbmé}@hmplaﬁsﬁllﬁmateeﬂfgh&bﬁﬁe 15 in vivo such as
esters, ethers g m xed anhydri des, hem acetals, glucuronates,

sul fates and &1136‘@ pphate, hepppulfaly; Bentanoptechrrgpantr Sunagate, hydrochloride,

hydrobromide, hydroiodide, 2-hydroxyethansulfonate (isothionate), lactate,

maleate, methane sulfonate, nicotinate, 2-naphthalene sulfonate, oxalate,

15 palmitoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate,
propionate, succinate, tartrate, thiocyanate, phosphate, glutamate, bicarbonate,
p-toluene sulfonate and undecanoate salts. Also, the basic nitrogen-containing
groups can be quaternized with such agents as lower alkyl halides such as
methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl sulfates

20 like dimethyl, diethyl, dibutyl and diamy] sulfates; long chain halides such as
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides; arylalkyl
halides like benzyl and phenethyl bromides and others. Water or oil-soluble or
dispersible products are thereby obtained. Examples of acids which can be
employed to form pharmaceutically acceptéble acid addition salts include such

25 inorganic acids as hydrochloric acid, hydrobromic acid, sulphuric acid and
phosphbric acid and such organic acids as oxalic acid, maleic acid, succinic acid
and citric acid.

The derivatives according to the invention can be administered as a nasal
spray, nasal drop, suspension, gel, ointment, cream or powder. The

30 administration of the nasal composition may also take place using a nasal

tampon or nasal sponge.
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These compositions can also contain adjuvants such as preserving,

O,

15 wetting, emulsifying, and dispensing agents. Prevention of the action of
microorganisms can be ensured by various antibacterial and antifungal agents,
for example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may
also be desirable to include isotonic agents, for example sugars and sodium
chloride, among others.

20 Suspensions, in addition to the active compounds, may contain
suspending agents, as for exarmple, ethoxylated isosteary! alcohols,
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar and tragacanth, or mixtures of
these substances, among others.

25 Useful intranasal formulations contain a stabilizer and a surfactant.
Among the pharmaceutically acceptable surfactants are polyoxyethylene castor
oil derivatives, such as polyoxyethylene-glycerol-triricinoleate, also known as
polyoxyl 35 castor oil (CREMOPHOR EL), or poloxyl 40 hydrogenated castor
oil (CREMOPHOR RH40) both available from BASF Corp.; mono-fatty acid

30 esters of polyoxyethylene (20) sorbitan, such as polyoxyethylene (20) sorbitan
monolaurate (TWEEN 8§0), polyoxyethylehe monostearate (TWEEN 60),
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pharmaceutical composition.

15 - Chelating agents such as ethylene diamine tetraacetic acid, its derivatives
and salts thereof, dihydroxyethyl glycine, citric acid and tartaric acid among
others may also be utilized.

- Proper fluidity can be maintained, for example, by the use of coating
materials such as lecithin, by the maintenance of the required particle size in the

20 case of dispersions and by the use of surfactants.

Solid dosage forms for oral administration include capsules, tablets,
pills, powders and granules. In such solid dosage forms, the active compound
may be mixed with at least one inert, pharmaceutically acceptable excipient or
carrier, such as sodium citrate or dicalcium phosphate and/or a) fillers or

25 extenders such as starches, lactose, sucrose, glucose, mannitol and silicic acid;
b) binders such as carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose and acacia; c) humectants such as glycerol; d)
disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates and sodium carbonate; €) solution retarding

30 agents such as paraffin; f) absorption accelerators such as quaternary ammonium

compounds; g) wetting agents such as cetyl alcohol and glycerol monostearate;
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palmtate, the intestinal tract, optionally, in a delayed manner. Examples of embedding

compositions which can be used include polymeric substances and waxes.
15 The active compounds can also be in micro-encapsulated form, if
appropriaté, with one or more of the above-mentioned excipients.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups and elixirs. In addition to
the active compounds, the liquid dosage forms may contain inert diluents

20 commonly used in the art such as, for example, water or other solvents,
solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol,
ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol,
1,3-butylene glycol, dimethyl formamide, oils (in particular, cottonseed,
groundhut, corn, germ, olive, castor and sesame oils), glycerol,

25 tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan
and mixtures thereof. '

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

30 The derivatives may also be administered in the form of liposomes. As

is known in the art, liposomes are generally derived from phospholipids or other
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administered with apomorphine, as the apomorphine derivatives may enhance
15 the activity of apomorphine. Apomorphine ((R)-5,6,6a,7-tetrahydro-6-methyl-
4H-dibenzo-[de,g]quinoline-10,11-diol) can be represented by the formula

CH3

N

‘\\\

HO

OH

and exists in a free base form or as an acid addition salt. For the purposes of the
20 present invention, apomorphine hydrochloride is preferred, however other
pharmacologically acceptable salts thereof can be utilized as well.
Apomorphine has been disclosed as useful in intranasal formulations for

the treatment of Parkinson’s disease in U.S. Patent No. 5,756,483.
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| i posonmes can be used. The present conpositions in |iposone form can
contain, 5 in sigulatedie adsgreecuffisivniig cetsctanergstileyesponserwidaut inducing
stani|izers. RLGSSTNAbL ¥ Rnisudis, ety Aoy bKGorbifudt BT red |11 ds
apomorphine derivatives, or a combination of apomorphine and at least one
15 apomorphine derivative so as to maintain a plasma concentration of
apomorphine of no more than about 5.5 nanograms per milliliter (5.5 ng/ml).
The sublingual administration usually takes place over a period of time in the
range of about 2 to about 10 minutes, or longer. The amount of apomorphine,
the apomorphine derivatives, or a combination of apomorphine and at least one
20 apomorphine derivative administered sublingually over this time period
preferably is in the range of about 25 micrograms per kilogram (pg/kg) of body
weight to about 60 pg/kg of body weight.
In sensitive patients experiencing nausea, the onset of nausea can be
obviated or delayed by delivering apomorphine, the apomorphine derivatives, or
25 a combination of apomorphine and at least one apomorphine derivative at a
controlled dissolution rate so as to provide circulating serum levels and
midbrain tissue levels of apomorphine less than 5.5 nanograms/mL. When
apomorphine, the apomorphine derivatives, or a combination of apomorphine
and at least one apomorphine derivative are administered at or near the higher
30 amounts of the aformentioned dosage range, the likelihood of the onset of

nausea can be reduced by concurrent administration of a ganglionic agent



phosphol i pi ds and phosphati dyl cholines (lecithins) used separatel% g
together. Methods to formliposones are known in the art. See, for SEP 2004
exanple, Prescott, Ed., Methods in Cell Bioloay, Volunme XV, Academc
Press, NeWO(Fo#3rk, N Y. (1976), p. 33 et seq. ConpoundBCTEE01(39393

Adm ni stration with the Aponorphine Derivatives The aponorphine
derivatives of the present invention maysbe co administered with
aponor phi ne, as the aponorphine derivatives may enhance 15 the activity
of aponor phi ne. Aponor phine ((R)-5, 6, 6a, 7-tetrahydro-6-net hyl -

4H- di benzo- [ de, g] qui nol i ne-10, 11-di ol ) can be represented by the formula
ClH3 HO and exists in a free base formor as an acid addition salt. For
t he purposes o@m¥wgwOQemnﬁ@s@mwmpmv@n@w@nmndpunsmbmuh@smymhmzmmor|de is

preferred, Eﬁm\? accent abl e sal t thereof can be
utilized as we Fa[ne%\phfg%%rg I ne S%s?g‘%el&geﬁvﬁglgé?%o FPELOREFUI™®i n i ntranasal
fornul ations fagomoiptend detivhtiwss) or@f coltdiratios ofapenditasadianlebbtOne Pat ent  No.
5,756,483. 1 6 SEP 2Q04 WO Q1/ 76602, 14 PCT/ USOl/ 40393 Apom)rphl ne

transder mal adAOMoR destyatiuecto gargliopicage dbil theyrapgeof gbgutelf toNe.

5, 939, 094; and apo thég@- ¢ ed in US

Pat ent No 5, 866, @‘B o%rilléglrc gﬁghﬁtéﬁbg]u %‘rsinnlr%g p%%iegﬁ%ﬁagom st that

has a recogni zagsbmesghins théapamoq:hﬂteldermﬁt%s adananbmammcbfsapbmutphhfeousl y in
about a 5 mlligramdose. For urposes of the present inyention,
aponor phine is %ﬁtgpig,ag@n?rﬁ ﬁ‘g‘(ﬂﬁ‘ﬁ? are &t [dPRIUREISICALENS YR 8e| | s i n

the md-brain fh@ﬁbfagraﬁﬁdé bed BR h@:{&m%esv‘ééholﬂb@fdﬁznﬁ' de effects. This
cell excitation is believed to be part a cascade of " stinulation that

is |ikel y to |mwaemmmlpmmeswwhylmrmwdmpﬂndyl hydpshionide 10 and
oxyt oci The dopa eptors in.the md- 10 reqion.of I ent can
be sti Iat edarpgn tgg ggs H’?‘l‘b?%?r H{e SFES"‘%%@@@W’%’?&B‘F gs%ﬁ]

W} thout i ngum élﬁa%]oﬁiébbbsﬁ% BYddnfierid6hs, Bhdinetion (ébmiérefaly atdiMbie4b Ituengual ly,
of aponor phi ne

hydrochlonde salt under the designation ZOFRAN) among others, the histamine

antagonists such as buclizine hydrochloride, cyclizine hydrochloride,
dimenhydrinate (DRAMAMINE) among others, the parasympathetic

15 depressants such as scopolamine, as well as other anti-emetics such as
metopimazine, trimethobenzamide, benzauinamine hydrochloride, and
diphenidol hydrochloride among others. ,

The plasma concentration of apomorphine, the apomorphine derivatives,

or a combination of apomorphine and at least one apomorphine derivative

20 should be maintained at up to about 10 nanograms per milliliter.

| The apomorphine derivatives may be co-administered with centrally

acting agents such as melandcyte stimulating hormone analogs or adrenoceptor
agonists; with hormones such as androgenic compounds, estrogens or
progestins; or peripherally acting agents such as alpha adrenoceptor blockers,

25 phosphodiesterase inhibitors, K* channel agents or with gene therapy.

o

30 The following Example is presented to describe preferred embodiments

and utilities of the invention and is not meant to limit the invention unless



aponor phi ne derivatives, or a conbination of apornorphine and at Ieash §Q§: 2004
15 aponor phine derivative so as to naintain a plasma concentration of
aponor phi ne. of _no nore than about 5.5 nanograns per mlliliter (5.5
ng/m). TYRUEEM2 ngual administration usually takes pl aBETES&Y40393peri od
of time in the range of about 2 to about 10 minutes, or |onger. The
anount of aponorphine, the aponorphinejgerivatives, or a conbination of
aponor phi ne and at | east one 20 aponorphi ne derivative adm nistered
sublingually over this tine period preferably is in the range of about 25
m crograns per kilogram (g/kg) of body weight to about 60 .tg/kg of body
wei ght. In sensitive patients experiencing nausea, the onset of nausea can
be obviated ofthersfiseystadedyip thaglpigseppapdedlbareiophi ne, the aponor phi ne
derivatives, or 25 a conbination of aponorphine and at | east one

aponor phi ne derivative at a controlled dissolution rate so as to provide
circul ati ng seExumgleYel s and mdbrain tissue |evels of aponorphine |ess
than 5.5 nanograns/ L. Wen , aponorphine, the_ aponorphine derivatives, or

a conbi nation of a QPReTRRine eriyative, parspemenphing Mgy Pwatedfon bindingt i ve are
adm ni st ered af.Qfy HEARk ' )otFB : |.pned dosage
range, the Ii kecl I {%od Olfoﬁé‘ﬁgé}ig%ggfn%?o nau{s%gs’ g%ﬁl%%gn?(gg%@%éggﬁconcurrent
adm ni st rat i onfunftiaw. gangl i oni c agent 1 6 SEP 2004 WO 01/ 76602 15

PCT/ US01/ 40393 i nhi bi tor.,, qf gl.J oni c response and anti-enetic agent
such as nicot i ne( IC);w‘l”"rj Béﬁ“ﬁg‘g‘%’gg‘]ﬁ‘_&ag*ﬁ?wg ipsrsf%‘ﬂ‘reg&%,g r%ﬁ%@“%: ght gr at |) 0
of aponor phi nestarldBfls a8RRARE RN EsBBLERE nyediddy Fal Wi a&tla{l’ﬁ]n&f

U
aponor phine and at |east one aponorphine deri vative to ganglionl c agent
is in the rangey dhomlierat leag sqeard regiesomanalysist iK; valpes weragaletlstet usingcan be

used in,gonju i it onor.phi ne. .t he aponorphi derj.vatives, or a
conbi natllﬁon op&égg%ﬁ‘\'rggﬁ?ﬂ@?agﬁgﬂg?mP%%t 8ﬁ%& %%@Pﬁﬁﬁﬁéaﬁafégqngati ve are

anti - dopam nergsed irofie Bésay aaCihe XS of RUREADPr ami de, and the phenot hi azi nes,
e.g., chlorpronmazine, prochlorperazine, pipanmazine thiethylperazine and

oxypendyl hydr ochl oFliegesults gresshowa inTahle &, andiatecomparedito thoae frt he ser ot oni n
Y
apomorphine. No significant binding activity was observed with apomorphine
15 at the following receptors: dopamine (D, ,, D, 4, D, ;), serotonin (5-HT,),
adrenergic (B,, B,, B,), opiate (p , 8, x), tachykinin (NK, NK,, NK,),
neuropeptide Y (NPY,, NPY),), calcitonin gene related peptide (CGRP),
vasoactive intestinal peptide (VIP,), muscarinic (M,, M,, M, M,, M), nicotinic
and gamma aminobutyric acid (GABA,,, GABAy). Norapomorphine did not
20 bind significantly to the above receptors either, with the exception of the opiate
receptor as indicated in the Table. In addition, neither apomorphine nor its
metabolite norapomorphine demonstrated any significant effect on the activity

of nitric oxide synthetase.
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The
acting

nmel anocyte stinmul ati ng hornone anal ogs or adrenocept or

agoni sts; w th hornones such as androgeni ¢ conpounds, estrogens or
progestins; or peripherally acting agents such as al pha adrenocept or
bl ockers, 25 phosphodi esterase inlidbletlors, K+ channel agents or with gene
t herapy. 30 The folH-eow-hrg—Exanple—is—presentedto-describepreferred
enbodi ments and ut Retdpt@s Of t HeApomy@pliih®n antNofapbeio t tqglimt the
i nvention unless 16 SEP 2004 W) 01/ 76602 PCT USOf/ 40393 16 otlherwi se
stated in the clai s appended hdr& @M)Exanpl e onor phi ne |deri vati ve,
nor aponorphi ne was| eval uat%g forn£| nding 5 aci H/ ty at varioug receptors
of neur ot ansm‘tteb OPHHYS sl e ilmMiol ved in erectt{e function. |Routine
radi ol i gand bi ndi n W re \peffornmed usingyjeference ' standards
according to estab 'As..eu @%}feﬁ%d Logy—+C50—val-les—were—deterw-Hded by a
non-| i near | east sﬁmpanﬁeg]zgssi org anal ysis. K| 1y@ ues were callcul at ed
using 10 the observ-E‘d’"I—CSf_J of —thetest Lunpuund,ﬁ‘he concemntTat)i on of the
radi ol i gand used | Adrémergicsay ankd the Kd of th&/$igand. The rdsults are
shown in Table 1, and are conparfed to those fo ponor phi ne. The results
are listed in desceﬂ}ﬂpﬁlmr%ber df“%ot ency for %gm)rohi ne. No |significant
bi ndi n tivity wa ggﬁgg wi [t 4, aponor phi ne t the foll ow n
recept gr S: dopa)r/n' néjf ,g%grzi, &A %1 cgrntnégzq?"\- HTA4)- e
Serotonin 5-HT,, | 37 439
Serotonin 5-HT, | 65 1380
Dopamine D, 68 N/S
Adrenergic o,, 71 1430
15 Serotonin 5-HT, | 111 N/S
Dopamine D, 138 N/S
Serotonin 5-HT,, | 185 N/S
Serotonin 5-HT,z | 205 3560
Serotonin 5-HT, | 206 1670
20 Serotonin 5-HT, | 237 N/S
Serotonin 5-HT,, | 288 N/S
Adrenergic a,, 343 4170
Adrenergic o, 588 N/S
Adrenergic o5 882 N/S
25 Opiate p = 2090

N/S = no significant activity (=50% at 10 pM)

1 6 SEP 2004



adrenergic ((31, P2, X33), opiate ( , 8, x), tachykinin ( NKI1, NKﬁé
NK3), neuropeptide Y NPYlI, NPY2) , calcitonin gene rel ated pepti SEP 200%
(CGRP) , jve intestinal peptide (VIPl) nuscarinic (M, M, M, M,
ni coﬁ?%gﬁd gamma ani nobutyric acid (GABAA, GABASPCRESEMIBr phi ne
did not 20 bind significantly to the above receptors either, with the
exception of the opiate receptor as indgcated in the Table. In addition,
nei t her aponorphine nor its netabolite noraponorphi ne denonstrated any
significant effect on the activity of nitric oxide synthetase. 1 6 SEP
2004 WO 01/76602 CT/US01/40393 17 Table I 5 10 15 20 25
Recept or Aponor phi ne_, Nor aponor phi ne Klg)Kl(nl\/p Dopam ne D33117 Adrenergic
a2B4. 1213 Dopani ne PRIISERbivention iillysteated oy vay of tipfosegoing doseripting S

Dopar ne DSoaNTS AaTENsr o aBiirs Tt iRt & ERURIREE O pam ne
D1138N' S illustration, since many variations will become apparent to those skilled in the
art in view thereof. It is intended that all such variations within the scope and
5 spirit of the appended claims be embraced thereby.
Changes can be made in the composition, operation and arrangement of
the method of the present invention described herein without departing from the

concept and scope of the invention as defined in the following claims:



Serotonin 5- HTS5A185N' S Ser ot oni n 5- HT1B2053560 Ser ot oni n 5-FW6206162P
Serot oni n 5- HT3237N/'S Serotoni n 5- HTI.Q288N/ S Adrener gi ¢ a1A3434170 1 6 SEP 2004
Adrenergi c alD588N S Adrenergi c alB88ZN S Opiate = 2090 NS = no
significant activity (~:50%at 10 M 1 6 SEP 2004 WD 01/76602 PCTI USO

1/ 40393 18 The present invention iscidimgstrated by way of the foregoing
description  and Exanple. The foregoing description is intended as a

non- Ilnltlng ITTustration, since many variations will becone apparent to
those skilled: A térerouadtof thei swuchereof. It is intended that all such
variations within the scope and 5 spirit of the appended clai ns be
enbraced thereby. Changes can be nmade in the conposition, operation and
arrangenent of the nmethod of the present jitwention described herein

wi t hout departing fromthe concept and g of the invention as defined
inthe following claims: 19 Clainms W cl A compound of the
structure n (R20) H Rl 5 wherei ' of fromone to four; RL
is selected fromthe grg@g cong al kyl, -PO3H2, -SO3H
, and gl ucuronyl; and, dependently sel ected
fromthe group consisting of h PO3H2, -SO8H and

R1

5 wherein n is an integer of from one to four;
R; is selected from the group consisting of hydrogen, alkyl,
-PO;H,;, -SO3H, and glucuronyl; and,
R; at each occurrence is independently selected from the
group consisting of hydrogen, alkyl, -PO3H,, -SO;H and
10 glucuronyl;
or a pharmaceutically acceptable salt thereof.
2. A pharmaceutical composition comprising:
a compound of claim 1
in a pharmaceutically acceptable carrier.
15
3. A method of treating sexual dysfunction in a patient in
need of such treatment comprising
administering a therapeutically effective amount of
at least one compound of claim 1 to said patient.
20
4. The method of claim 3 further comprising administering
apomorphine or a pharmaceutically acceptable salt thereof

to said patient.

25 5. A method of treating sexual dysfunction in a patient in

need of such treatment comprising



10 gl ucuronyl;
phar maceuti cal
phar maceut i cal
dysfunction in

or a pharmaceutically acceptable salt thereof.
conposition com:)rlsmg%J a conpound of claim1l in a
y acceptable carrier 5

a patient in need of such treatnent conpri sing

2. A § SEP 2004

A nmet hod of treating sexual

admi ni stering a therm&uléﬁ&hhy £ftﬁqeeéﬁé@laml&ntef9$ctl% aRRSE one conpound
of claim1l to said pqglent . _The netpod of .claim3 further conprising

adm ni stering
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2004 20_5 10 15 administering a therapeutical’l § g%ectlve anount of at
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am des, nlxed anhydri des, henlacetals gl ucur onat es,
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dysfunction i
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said patient. 7. A r%mhi%@'sJé%ﬁn&@%ﬂ@é}%u%@%ﬁ@p@‘ff‘&t%%e&i&oh%@”@fss

patienHOtreated with a OﬁDG%hlne conprising the step o

7
15

8.
20
25

9
30
35 10

norapomo ine to said patient.

. A method for enhancing apomorphine effectiveness in a

patient treated with apomorphine comprising the step of
co-administering a therapeutically effective amount
of a combination of at least one compound of claim 1

with apomorphine to said patient.

The method of claim 7 wherein said compound is selected
from the group consisting of apomorphine N-glucuronide,
apomorphine O-glucuronide, apomorphine O-sulfate,
apomorphine N-sulfate, norapomorphine, norapomorphine O-
glucuronide, norapomorphine N-glucuronide, norapomorphine
O-sulfate, norapomorphine N-sulfate and combination

thereof.

. A method for enhancing apomorphine effectiveness in a

patient treated with apomorphine comprising the step of
co-administering a therapeutically effective amount
of a combination of at least one apomorphine
derivative selected from the group consisting of
esters, ethers, amides, mixed anhydrides,
hemiacetals, glucuronates, sulfates and phosphonates

with apomorphine to said patient.

.A method for enhancing apomorphine effectiveness in a

patient treated with apomorphine comprising the step of

nor aponor phi ne to

in a



co-admini stering a therapeutically effective amunt of a conbination of

at | east one conpound of claiml w tﬂ aponor phine to said patient. 18. SERe2004
met hod of claim7 wherein said conpound is selected fromthe group

consi sting of aponorphi ne N-glucuronide, 20 aponorphine 0-gl ucuronide,

aponor phi ne 0- sul f at &y-adponDytRBi Ae al\ltﬁé&d‘p%helcdlqua@ﬂr&"t@@é Nhount

nor aponor phi ne 0- ¢l roni.de, . nora hi ne N- gl ucuroni de,
nor aponor phi ne  0- su gtelﬂﬁﬁPgbonorp omﬂﬁﬁﬂfgaYﬂjhﬁﬁoWﬁﬁ%Fﬂ%t|on

thereof. 25 30 9. A WbﬁhedkaneehhanC|ng aponor phi ne effectiveness in a
patient treated wi th aponorphine conprising the step of co-admnistering a
therapeutically effective amount of a conbination of at |east one

aponor phine derivative selected fromthe group consisting of esters,

et hers, am des, m xed anhydrides, hem acetals, glucuronates, sulfates and
phosphonates w th aponorphine to said patient. 35 10. A nethod for
enhanci ng aponor phi ne effectiveness in a patient treated with aponorphine
conprising the step of 21 co-admnistering a therapeutically effective
amount of a conbi nati on of noraponorphine with aponorphine to said
patient. 1 6 SEP 2004





