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BACKGROUND '
Adenosine is known to be an endogenous modulator of numerous

physiological functions. At the cardiovascular system level, adenosine is a strong
vasodilator and a cardiac depressor. In the central nervous system, adenosine
) 25  induces sedative, anxiolytic and antiepileptic effects. In the respiratory system,
) adenosine induces bronchoconstriction. In the renal system, it exerts a biphasic
action, inducing vasoconstriction at low concentrations and vasodilation at high
doses. Adenosine acts as a lipolysis inhibitor on fat cells and as an antiaggregant on
platelets.
30 Adenosine action is mediated by the interaction with different membrane
specific receptors which belong to the family of receptors coupled with G proteins.
Biochemical and pharmacological studies, together with advances in molecular
biology, have allowed the identification of at least four subtypes of adenosine
receptors: Aq, Aza, Az and As. Aq and Az receptors inhibit, while Aza and Agp



-2 receptors stinulate the activity of the enzyne adenyl ate cycl ase.
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syndr orre particularly prevalent in patients taking antipsychotic medication. Dystonia is a painful
spasm of the muscle groups of, in particular, the neck, jaw, back, pharynx, and larynx.
’j It is most common in young males being treated with antipsychotic drugs, but can
also be associated with the use of cocaine, tricyclic antidepressants, lithium and
25  anticonvulsanis such as phenytoin and carbamazepine. Pseudoparkinsonism
manifests itself as akinesia (rigidity, stiffness and slow voluntary motion, stooped,
shuffling walk) and tremor and these symptoms develop within weeks or months after
initiation of therapy. Akathisia manifests itself as strong, subjective inner feelings of
distress or discomfort characterized by motor restlessness, Often mistaken for
30  agitation or anxiety, this common syndrome is frequently under-diagnosed and is the
least responsive to treatment. Tardive dyskinesia is a late-appearing syndrome

associated with chronic use of neuroleptic drugs. It occurs more frequently in older
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Some xanthine-related compounds have been found to be A receptor
selective antagonisis, and xanthine and non-xanthine compounds have been found to
20  have high Ag, affinity with varying degrees of Ag, vs. A; selectivity. Triazolo-
pyrimidine adenosine Az, receptor antagonists have been disclosed previously, for
example in WO 95/01356; US 5,565,460; WO 97/05138; WO 98/52568, US
} 6,630,475, US 6,653,315, US 6,897,217 and PCT/US05/013454, filed April 19, 2005.
This invention is a selection invention over US 6,897,217.

25
SUMMARY OF THE INVENTION
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Still another aspect of the invention is a method of treating Parkinson’s disease
with a combination of the compound of formula | and one or more agents useful in the
treatment of Parkinson’s disease, for example dopamine; L-DOPA,; a dopaminergic
agonist; an inhibitor of monoamine oxidase, type B (MAO-B); a DOPA decarboxylase

20  inhibitor (DCI); or a catechol-O-methyltransferase (COMT) inhibitor. Also claimed is a
pharmaceutical composition comprising the compound of formula | and one or more
agents known to be useful in the treatment of Parkinson’s in a pharmaceutically

) acceptable carrier.
The invention also relates to the treatment or prevention of EPS (e.g.,

25  dystonia, akathisia, pseudoparkinsonism and tardive dyskinesia) comprising
administering the compound of formula | fo a mammal in need of such treatment. In
particular, this method is for the treatment or prevention of EPS in patients treated
with an antipsychotic agent that has the side effect of inducing EPS. The compound
of formula | can be administered after the symptoms of EPS have manifested, or the

30  compound of formula | can be administered at the onset of administering an
antipsychotic agent in order to prevent EPS from occurring. Thus, the invention also
includes a method of treating or preventing EPS induced by an antipsychotic agent
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benzodiazepine, an opioid, an anticonvulsant or iron, to a patient in need thereof.
) The invention also relates to the treatment of attention related disorders such

as attention deficit disorder (ADD) and ADHD, as well as cognitive impairment and
25  negative symptoms of schizophrenia, comprising administering a therapeutically
effective amount of the compound of formula I.

In another aspect, this invention relates to a kit comprising, in separate
containers in a single package, pharmaceutical compositions for use in combination
to treat Parkinson’s Disease, wherein one container comprises a pharmaceutical

30  composition comprising an effective amount of the compound of formula 1 in a
pharmaceutically acceptable carrier, and wherein a separate container comprises a

pharmaceutical composition comprising an effective amount of an agent useful in the
treatment of Parkinson’s disease.



as attention deficit disorder (ADD) and ADHD, as well as cognitive

I npai rment and 25 negative synptons of schizophrenia, conprising

admi ni st er i WP 200t/bese8apeutically effective anmount of thecrospoasthof

formula I. In another aspect, this invention relates to a kit

conprising, in separate containers in“a single package,

phar maceuti cal conpositions for use in conbination to treat

Par ki nson's Di sease, wherein one contai.ner conprises. a pharnmaceuti cal
] g eyl %

30 conposi ti on BGRAMEEARREGH POl iR e KSeompishgnpiaRg e

f or mul f I (tcmttainei@hﬁarm@é;lba@edgbyplﬁmmbmwtaec@lapméimns f_atﬂdsd\’m&fommr_lﬁi_on
separate contalner conprises a r ceutl.cal .conposi il on conNpri sin
an of f ect | (PaTeAtORREVERT BRS £ausrd BKEpaimenh with AntinyEHp iAgebpwherbin one
Par ki nson’ gorflaipepesnpréBs 2ShArMha88RitaPsahhpSERYMEIdT Y an effétian ehttrit of
aspect ., thjis invention, rel %;e,s t%’?gmkl t comrl Si i n separate

cont ai Rer stErFORRAUAE 108 fosmpiizaija 2 AeiGRivagcepiiR e iPD RBdMiIereja @

i n conbi nagémtatelc@ntdirRiicofipriBESH PRarmFItaUGEA TBfhpbYitibh @BREhg Wntdiective
anti psychotic agent, wherein one container conprises a

g y )
phar maceut PRGHMY HHANPFYHOESABPMSi ng an ef fective amount of 5 the
her el n 8 e e o
conpr i si ngCAMABPRAR A RAGKAYE: BREIRCEHIGA) STBROTTRNSAGE HES N GPmizioR 1oB:
aspectjg t hiq%tréai\oeptévleﬁt d;%kcﬁﬁ@&am@ﬁaowéatm@mi}rsa m@ycii@?ﬁtm@r@tsant, fithium
comalners In a $lngle package, arngceutical conpositions for use,
n_konbi na?f hantenyysatadhoiain precRTe g ARiseS A EEmaEsLiGAL SRR o
with a triesapligingah bHeftivesmadint of tHeliompoaihd an famulLoin\ebisamaceutically
ot 1 oS Pl T Tk SO 0% G LA AOURRG ErPARRA e apoytca
phar maceut ¢grapbsitiorecreitisiiy #n efédtivelamaunt ol Blcotlit antRieprissast, lithium or an
cont ai,ner co riﬁes a pharmaceutical conposition conprising an
effect@ve QW%HY” 88 tricyclic antidepressant, lithiumor an 15
anti convul sant .|nIanomahhmct,ammamenﬁbhirélaie@}z@altlditcumm;:f(ﬂsatgem $apadati t
conpri si ng I.n. separate contalners i1n a.skngle C e . . .
phar mceut fUHANEEHR 7' Recge: Baamasollisah Fomppafions 19T Lpe in cominggion
PLMS, wher & theed IRLSCOTRIMB ewherelindrisseshtainghwnmizes o pladrmaceutieaki t i on
conpri sing_an ef.tf. ecti ver. anmount Oft‘ tge cog‘&ﬁgg of B%;dng%a I Iilg a 20
phar maceut PEAPPSHALTED Em%a%ﬁv‘?(f &P AT PECHPR g g, AL YA ner
conpr i2ges pharplzeevivady btctalslo cpaklldndrwitasinrd sdpagatercontdimstdowsprises a

amount - of Lﬁé’r%%% L%c%?éc%&?&ﬁ‘én comprising an effective amount of levodopa/carbidopa,
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The invention also relates to the use of the compound of formula | for the
25  preparation of a medicament for treating or preventing Parkinson’s Disease, EPS,
dystonia, RLS, PLMS, essential tremor, Huntington’s Disease, cognitive impairment
or negative symptoms of schizophrenia, alone or in combination with the other agents
discussed above.

30 DETAILED DESCRIPTION
As used herein, the term "composition” is intended to encompass a product

comprising the specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from combination of the specified ingredients in
the specified amounts.
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prodrugs of the compound of formula I, are intended to be included in the present

20  invention.
"Effective amount” or "therapeutically effective amount” is meant to describe
an amount of compound or a composition of the present invention effective as an

N

adenosine Az, receptor antagonist and thus producing the desired therapeutic effect
in a suitable patient.
25 "Patient" includes both human and animals.

‘Mammal” means humans and other mammalian animals.

The compound of formula | forms salts that are also within the scope of this
invention. Reference to the compound of formula | herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed

30  herein, denotes acidic salts formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic bases. In addition, when the
compound of formula | contains both a basic moiety, such as, but not limited to a
pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic
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20 Exemplary basic salts include ammonium salis, alkali metal salts such as
sodium, lithium, and potassium salis, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as

) benzathines, dicyclohexylamines, hydrabamines (formed with N,N-bis(dehydro-
abistyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D-glucamides, t-butyl

25  amines, and salts with amino acids such as arginine, lysine and the like. Basic
nitrogen-containing groups may be quariernized with agents such as lower alkyl
halides (e.g. methyl, ethyl, propyl, and butyl chlorides, bromides and iodides), dialkyl
sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain halides (e.g.
decyl, lauryl, myristyl and stearyl chlorides, bromides and icdides), aralkyl halides

30  (e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
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adm xed, fipht @XAPLEninfSered in combination with the compounds of formula ! include:

) L-DOPA; dopaminergic agonists such as quinpirole, ropinirole, pramipexole,
) ) pergolide and bromocripting; MAO-B inhibitors such as deprenyl and selegiline;
DOPA decarboxylase inhibitors such as carbidopa and benserazide; and COMT
25  inhibitors such as tolcaponé and entacapone.

Antipsychotic agents causing the EPS treated by adenosine Az, receptor
antagonists and for use in combination with adenosine Az, receptor antagonists
include typical and atypical antipsychoic agents. Typical antipsychotics include
loxapine, haloperidol, chlorpromazine, prochlorperazine and thiothixene. Atypical

30  antipsychotics include clozapine, olanzapine, loxapine, quetiapine, ziprasidone,
risperidone and aripiprazole.

Tricyclic antidepressants causing dystonia treated by adenosine Az receptor
antagonists include perphenazine, amitriptyline, desipramine, doxepin, trimipramine
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also contemplated that the other agent(s) could be combined in a single dosage form

20  with the compound of formula | for the treatment or prevention of Parkinson’s
disease, EPS, dystonia, RLS or PLMS. [t is also contemplated that the compound of
formula | could be administered in combination with another adenosine Az

) antagonist.
Compounds of formula | can be prepared by known methods from starting

25  materials either known in the art or prepared by methods known in the art; see, for
example, US 6,897,217.

Abbreviations used in the specification are as follows: Ac (acetyl); Me
(methyl); Et (ethyl); Ph (phenyl); DMF (dimethylformamide); DIPEA
(diisopropylethylamine); RT (room temperature).
30

Example 1



in the literature, e.g., in The Physicians' Desk Reference (Mntval e:
Medi cal Economics Co., Inc., 2001). It is contenplated that the
conpound of wWooronuésazsk coul d be admi nistered in conbi napcTyoS20860B7000 €
or nore other agents (e.g., antipsychojjcs, tricyclic 15

anti depressants, anticonvul sants, dopam™ne agonists, opioids or
benzodi azepi nes), although adm nistration of the conpound of formula
| in conbination with one.other agent is preferred for each of the

i ndi cati ons. \ile adnini&ration of separ dffe dosage forms of the
conpound of fornmula | afd el agent(&rpale preferred, it is

al so contenplated that ¢ @ agent (s) JcouldrbvE=cdétbi ned in a
single dosage form20 wt d-f Yorfula | for the
treatment or prevention of Pafkinson's ¢j=Sease, EPS, dystonia, RLS

or PLMS. It is also contenplated that the conpound of . fornula I
could be adigi stered in conbi H4ii 6n witg Qer adeposi ne A2a

ant agoni st. Compoundsnigbrfiar mul a an b c%,f, ared By witiNge 564l s
fromstarti M ES L Flesn €1 T Ae @o I efug, e art -0 epanagcby
net hods known A\t he ardiix See, &xanpl e, US 6,897, 71Y.

Abbrevi ati ons1used in the specifigatin are as follohs: Ac (acetyl);
Me (methyl); Et (ethyl); Ph (phenyl); DVF (dinethylformam,de); D PEA

(dii sopropyl efhyl ami ne); RT éroo t enper at VG HCIERD | ell WO
2007/ 038284 BCH=S2006/ B3 NT NHZ2) RINEHSHeCl P! l{g‘) F | /O
O°N, Ac206Na OHbGk. HOMF 2 HZS@e, relid) sba OAC, N
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DIPEA, Ki, DMF, 110°C, 48h ,
Step 1: A mixture of 4-fluoro-2-hydroxyacetophenone 1 (50 g, 324 mmol),
hydroxylamine hydrochloride (45 g, 648 mmol), and sodium acetate (40 g, 488 mmol)
5  in anhydrous MeOM (1 L) was refluxed for 2 h. After cooling to RT, the reaction
mixture was slowly poured onto ice and stirred for 30 min. The white precipitate thus
obtained was filtered through suction and then dissolved in CHzClz, dried (MgSOQ,),
filtered, and concentrated to give 2 as a white solid (50 g, 91% yield) which was used
) without further purification for the next step. _
10 Step 2: To a solution of the oxime 2 (50 g, 296 mmol) in DMF (800 ml) was added
sodium acetate (55 g, 670 mmol) followed by acstic anhydride (65 ml, 689 mmol).
The reaction mixture was refluxed for 3-4 h, at which stage all the starting material
was consumed as indicated by TLC (10% EtOAc in hexanes). After cooling to RT,
the reaction mixture was poured into water and extracted several times with ether.
15  The combined organic fractions were washed with brine, dried {Na,S0,), filtered and
concentrated to give 3 as a brownish solid (42 g, 94% yield).
Step 3: To an ice-cold solution of 3 (42 g, 278 mmol) in conc. HzS0, (300 mi) was
added dropwise conc. HNOs (70 mi) through an addition funnel. After the addition
was complete, the reaction mixture was warmed to RT and stirred for 2-3 h. After the
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dried (NaxSQy), filtered and concentrated to give a brown oil. Purlﬂcatlon by column

chromatography (10-20% EtOAc in hexanes) gave 22 g (55% vield) of 5 as a yellow
15  solid.
Step 5: A solution of 5 (3.2 g, 19 mmol) in CH:Clz (100 ml) was treated with 2M
HClether (2.6 ml, 19 mmo!) and the solvent was removed under reduced pressure.
The white solid was taken in chlorobenzene (80 ml) and treated with bis(chloroethyl)-
amine (3.8 g, 21 mmol). The reaction mixture was refluxed for 48 h, at which stage
20  most of the starting material was consumed. Most of the solvent was removed under
reduced pressure and the residue was taken up in hot MeOH (200 ml). The black
insoluble residue was filtered off and the filtrate was purified by column
) chromatography (2-5% 7N NHs-MeOH in CH,Cly) to give 2.6 g (57% yield) of 6.
Step 8: A mixiure of 6 (2.6 g, 11 mmol), 7 (3.2 g, 12 mmol}, Kl (2.0 g, 12 mmol}, and
25  DIPEA (2.3 mi, 13.3 mmol) in DMF (30 mi) was heated at 110 °C for 48 h. After
cooling to RT, water was added and the resulting solid was filtered. The solid residue
was dissolved in 10% MeOH-CH.Cl, dry loaded on a silica gel column, and purified
(2% MeOH in CHxClp) giving 2.7 g (52% vyield) of the title compound. LCMS: 475
(M+H), purity = 100%.

30
Because of its adenosine Ag, receptor antagonist activity, the compound of the

present invention is useful in the treatment of central nervous system diseases such
as Parkinson’s Disease, Extra-Pyramidal Syndrome, restless legs syndrome,
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12 mmol ), KI Mefifae dikdioAkibr: BOBecéd’s Phi¥phate?Baifered Stkind (@ibeb/BRL) +
DMF (30 m) was %ated at 110 C for 48 h. After cooling to RT, water
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present inventjon is useful in the treatnent of central nervous
system di s€¥ *such as Parkinson's Disease, Extra-Pyram dal

Syndr gge, AgSBHESTH 583615 ustoa®ynthesis, AmershamPharmacia Biotech, Piscataway,
NJ. Stock is prepared at 1 nM in membrane dilution buffer. Final assay
concentration is 0.5 nM.
) Aq: [3H]- DPCPX, AmershamPharmacia Biotech, Piscataway, NJ. Stock is
prepared at 2 nM in membrane dilution buffer. Final assay concentration is 1 nM.
25  Non-specific Binding:
Az.: To determine non-specific binding, add 100 nM CGS 15923 (RBI, Natick,
MA). Working stock is prepared at 400 nM in compound dilution buffer,
Aq: To determine non-specific binding, add 100 yM NECA (RBI, Natick, MA}.
Working stock is prepared at 400 uM in compound dilution buffer.
30  Compound Dilution:
Prepare 1 mM stock solutions of compounds in 100% DMSO. Dilute In
compound dilution buffer. Test at 10 concentrations ranging from 3 uM to 30 pM.
Prepare working solutions at 4X final concentration in compound dilution buffer.
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15 dopamine receptor antagonist haloperidol (1 mg/kg, sc), 90 min before testing the

animals on the vertical grid test. For this test, the rats are placed on the wire mesh
cover of a 25x43 plexiglass cage placed at an angle of about 70 degrees with the
bench table. The rat is placed on the grid with all four legs abducted and exiended
(“frog posture”). The use of such an unnatural posture is essential for the specificity
20  of this test for catalepsy. The time span from placement of the paws until the first
complete removal of one paw {(descent Iaténcy) is measured maximally for 120 sec.
The selective Az4 adenosine antagonists under evaluation are administered
) orally at doses ranging between 0.03 and 3 mg/kg, 1 and 4 h before scoring the
animals.
25 In separate experiments, the anticataleptic effects of the reference compound,
L-DOPA (25, 50 and 100 mg/kg, ip), were determined.
6-OHDA Lesion of the Middle Forebrain Bundle in Rats
Adult male Sprague-Dowley rats (Charles River, Calco, Como, ltaly), weighing

275-300 g, are used in all experiments. The rats are housed in groups of 4 per cage,

30  with free access to food and water, under controlled temperature and 12 hour light/
dark cycle. The day before the surgery the rats are fasted over night with water ad
libitum. '
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contralateral turns quantffied in the 2 h testing period by automated rotameters
20 (priming fest). Any rat not showing at least 200 complete turns /2h is not included in
the study.

7 Selected rats receive the test drug 3 days aiter the priming test (maximal
- dopamine receptor supersensitivity). The new Aqa receptor antagonist is
administered orally at dose levels ranging between 0.1 and 3 mg/kg at different time
25  points (i.e., 1, 6, 12 h) before the injection of a subthreshold dose of L-DOPA (4 mpk,
ip) plus benserazide (4 mpk, ip) and the evaluation of turning behavior.
EPS Assay
The following procedure describes the use of an adenosine Az, antagonist to
attenuate the Extra-Pyramidal Syndrome (EPS) displayed in cebus apella monkeys
30  sensitized to the dopamine D, receptor antagonist, haloperidol.
A colony of Cebus apella monkeys previously sensitized to the chronic effects
of haloperidol exhibits EPS when administered haloperidol acutely (0.3 mg/kg, p.o.).
A test compound is administered orally (p.0.) at a dose ranging from 0.3-30 mg/kg, in
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0.1 mpk: 218 142 rotations

0.3 mpk: 406 = 167 rotations

T mpk: 360 x 178 rotations

3 mpk: 403 £ 125 rotations

25 In the haloperidol-induced catalepsy assay in rats @ 4 h, the % inhibition was
as follows:

'.
t .
L—_—

0.3 mpk: 28% inhibition of catalepsy

1 mpk: 47% inhibition of catalepsy

3 mpk: 53% inhibition of catalepsy

30 In the EPS assay, four haloperidol-sensitized monkeys were co-administered

the compound of formula 1 (30 mg/kg) and haloperidol (0.3 mg/kg) in a banana. A -
scoring system to rate the severity of each symptom was employed over a 6 hour
observation period. The compound of formula | completely blocked haloperidol-
induced EPS in three subjects during the 6 hr observation period and in the fourth
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Homogenates from striata of vehicle-treated rats treated with the same experimental

conditions defined the quantity of bound radioligand in the absence of test compound.
15 For both compounds, receptors are occupied by test compounds at 4 hours,

demonstrated by the decrease (42 and 47%) in ®H-SCH 58261 binding. However, in
striatal homogenates from rats dosed with formula 1, radioligand binding is restored
to near vehicle-treated levels at 8 hours, indicating that test compound is no longer

- competing for Agq receptors at that time. The compound of formula | exhibiis

) 20  sustained displacement of radioligand through 12 hours (40% displacement of
radiolabel).

For preparing pharmaceutical compositions from the compound of this
invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.

25  Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from
about 5 to about 70 percent active ingredient. Suitable solid carriers are known in the
art, e.g. magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral

30  administration.
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The compound of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

20 Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form. In such

_ form, the preparation is subdivided into unit doses containing appropriate quantities of
) the active component, e.g., an effective amount to achieve the desired purpose.

The quantity of active compound of formula | in a unit dose of preparation may

25  be varied or adjusted from about 0.1 mg to 1000 mg, more preferably from about 1
mg to 300 mg, according to the particular application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage for a particular situation is within the skill of the art. Generally,

30  treatment is initiated with smaller dosages which are less than the optimum dose of
the compound. Thereafter, the dosage is increased by small increments unti! the
optimum effect under the circumstances is reached. For convenience, the total daily
dosage may be divided and administered in portions during the day if desired.
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aerosol s and/6r “emil sions And can be includied In a tr ansger mal pat ch
of the mat €igx, one carsponait is admisistered daily and the other every six hours, or when the
preferred pharmaceutical compositions are different, e.g. one is preferably a tablet
20 andone is acapsule. liis therefore advantageous to provide the compound of
formuia | and the other agent in a kit comprising, in separate containers in a single
) | package, pharmaceutical compositions for use in combination to treat or prevent
. ) ' Parkinson’s disease, EPS, dystonia, RLS or PLMS, wherein one container comprises
a pharmaceutical composition comprising an effective amount of a compound of
25  formula | in a pharmaceutically acceptable carrier, and wherein a separate container
comprises a pharmaceutical composition comprising an effective amount of another
agent appropriate to treat the indicated condition.
Those skilled in the art will recognize that a dosage form for one of the
components of the combination can be modified to contain both the compound of
30 formula ! and another agent, e.g., the compound of formula | and an antipsychotic or

the compound of formuia [ and a dopamine agonist.

While the present invention has been described in conjunction with the specitic
embodiments set forth above, many alternatives, modifications and variations thereof



as are conventional in the art for this purpose. 20 Preferably the
conpound is adm nistered orally. Preferably, the pharmaceutical
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treatnment is initiated with snmaller dosages which are | ess than the
opti mum dose of the conpound. Thereafter, the dosage is increased by
smal |l increnents until the optinmmeffect under the circunstances is
reached. For convenience, the total daily dosage may be divi ded and
adm nistered in portions during the day if desired. W 2007/ 038284
PCT/ US2006/ 037003 - 19 The amount and frequency of adm nistration of
the conmpound of the invention and the pharmaceutically acceptable
salts thereof will be regulated according to the judgnent of the
attending clinician considering such factors as age, condition and
siZe of the patient as well as severity of the synptons being
tréated. A typical 5 recommended dosage regi nen for the conmpound of
formula | is oral admnistration of from 10 ng to 2000 ngy/ day
preferably 10 to 1000 ng/day, in tw to four divided doses to
provide relief fromcentral nervous system di seases such as

Par ki nson's di sease or the other disease or conditions |listed above.
The doses and dosage regi men of the other agents used in conbination
with 10 the conmpound of formula I, i.e., the Parkinson's D sease
agents, the antipsychotics, tricyclcic antidepressants,

anti convul sants, dopam ne agoni sts, benzodi azepi nes, opi oids,
lithiumor iron, will be determ ned by the attending clinician in
view of the approved doses and dosage reginmen in the package insert,
taking into consideration the age, sex and condition of the patient
and the severity of the disease, Wien 15 adm nistered in conbination
t he conpound of fornula | and the other agent can be

9



adm ni stered sinmultaneously or sequentially. This is particularly
useful when the conponents of the conbination are preferably given
on differenWwai98i/t38284chedul es, e.g., one conponent is BRCFUSMNGRTCT
daily and the other every six hours, orowhen the preferred
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tablet 20 and one is a capsule. It is therefore advantageous to
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conprising, in separate containers in a single package,

phar maceuti cal conpositions for use in conbination to treat or
prevent Pay ki ”%%Brﬁpéﬂnﬁ% tREStry F%%}hﬁﬂa RLS or PLMS, wherein one
contai ner conprises a phar Viﬁceutl cal conposition conprising an

ef fective amount of a conpglld of 25 formul aNH,i n a pharnaceutically
acceptable carrier, and w#(ein a separate d-ntgi,ner conprises a
pharmaceutical conpositi Rrising,_an eff ecyi We—aspgpt of anot her

agent appropriate to treat % ae’ i naicat ey FtToNn. Those skilled in
the art will recognize that a ®osage form& one of the conponents
of the combi nation can be nodified to contdin both the conpound of 30

formul @1 Q%@ RiENAesuticabnacceptaple saltiserashpound of formula | and an
anti psychotic or the conpound of formula | and a dopam ne agoni st.

Wil e the %ese t invention has been described in conjunction with
t he specift e%ﬁ%lﬁ’f’ agrulicakzompasitionnenpsisingeanireranesiieallyiaftestive amount of

rrfof%f i cat i ensnaRAindast icRiirang atm’é'rmaﬁed/é@aﬁ@&@ée‘aﬁ%?é@arﬁ I/ US2006/ 037003
B In

w Il be apparent to those of ordinary ski e art. Al such
alternatives, nodifications and variations are intended to fall
wi t hi ma he3spi r Atmétheld ¢ aBatIMY cdnfiel ndVeREEstdr HRREESD compki
2007/ 038284 ,PCT/ US2006/ 037003 -21- Vé claim 1. %cdﬁggﬁp}nﬁmﬁayi ng
the struct GATINSIGHRG AR effegitvengrpounofiaqontpeund of slaim 1xp a-reammalin-need of

F N. such treatment.

4, A method of claim 3 for treating Parkinson’s Disease, Extra-Pyramidal

15 Syndrome, restless legs syndrome, essential tremor, Huniington’s Disease, attention
deficit hyperactivity disorder, cognitive impairment, negative symptoms of
schizophrenia, depression, stroke or psychoses,

_ 5. Amethod of claim 4 for treating Parkinson’s Diseass, Extra-Pyramidal
H) 20 Syndrome, restless legs syndrome or attention deficit hyperactivity disorder.

8. A pharmaceutical composition comprising a therapeutically effective amount of
a combination of the compound of claim 1, and 1 to 3 other agents useful in treating
Parkinson’s disease in a pharmaceutically acceptable carrier.

25
7. A method of treating Parkinson’s disease comprising administering to a
mammal in need of such treatment an effective amount of a combination of the
compound of claim 1, and 1 to 3 other agents useful in treating Parkinson’s disease.



5 or a pharmaceutically acceptable salt thereof. 2. A pharnaceuti cal

conposition conprising a therapeutically effective anount of a

conpound of wd zwmesisen a pharmaceutical ly accept abl e capctres2006l037083 A

nmet hod of treating central nervous syst em di seases, conprising

adm nistering an effective amount of a conpound of claim1l to a

manmal in need of such treatnent. 4. A nethod of claim3 for

treating Pagkin ' 1 : = ! n restl ess

| egs syndr (;aérie, ' :I;Pfséerﬁ?i;ﬂgﬁ%f ?’g%?ﬁﬁiﬁ%‘ﬁ% ﬁ%&ggﬁég%ﬁ%%{asgégggg ERm B group

deficit hyp@ngsiing pt b-DORAMMseminugiciagonists, MAD-BrirhibitorseDaFAY e

synpt ons of j } .St roke or psychoses. 5. A

nmet hod of cqeg?ﬁ?jﬁ@g?ﬁrﬁ@égﬁ %‘S&Q% ﬁ\srp'!)bﬁtB}sS‘Di sease, Extra-Pyram dal

20 Syndrone, restless | egs syndrone or attention deficit

hyperactivity disorder. 6. A pharnmaceutical conposition conprising a

t herapeutically effective anmount of a conbination of the conmpound of

claiml1l, and 1 to 3 other agents useful in treating Parkinson's

di sease in a pharmaceutically acceptable carrier. 25 7. A nethod of

treating Parkinson's disease conprising admnistering to a mamual in

need of such treatnent an effective anbunt of a conbination of the

conpound of claim1, and 1 to 3 other agents useful in treating

Par ki nson' s di sease. WD 2007/ 038284 PCT/ US2006/ 037003 -22 8. The

met hod of claim7 wherein the other agents are selected fromthe

gfoup consisting of L-DOPA, dopami nergic agonists, MAO B inhibitors,
A decar boxyl ase inhibitors and COMI inhibitors.



