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METHOD FOR THE TREATMENT OF NEUROLOGICAL
OR NEUROPSYCHIATRIC DISORDERS

5 The present invention relates generally to a method for the tréatment and/or
prophylaxis of neurological or neuropsychiatric disorders, in particular neurological or

neuropsychiatric disorders associated with altered dopamine function.

The pineal body, situated in the epithalamus at the centre of the brain, synthesises

10 and releases melatonin into -the general circulation only during nocturnal darkness,
irrespective of whether a species is nocturnal or diurnal in its behavioural activity pattern.

In mammals, the rhythm of pineal nocturnal melatonin secretion is generated by a
biological clock located at the suprachiasmatic nuclei (hereinafter referred to as "SCN") of

the anterior hypothalamus. After following a circuitous route through the brain, éfferent

15 pathways of the conarian nerves originating from the superior cervical ganglia end in
sympathetic innervation on pinealocytes. In humans, the only natural phenomenon
presently known to inhibit melatonin release is bright light. Melatonin release appears to

be robust and resistant to change by a variety of potent stimuli. The stability of the
melatonin rhythm makes melatonin an ideal candidate as a biological timing hormone, a

20  role which is indisputable for thythms in photo-sensitive seasonal breeding mammals and

has been postulated for daily thythms in non-seasonal breeders.

Daily injections of melatonin entrains free-running locomotor activity rhythms of

rats housed in constant darkness or constant light, influences the speed and direction of re-

25 entrainment to phase shifts in the light-dark cycle and reorganises and recyncronises the
disrupted components of the circadian system. These entrainment effects are dependant
upon on the integrity of the SCN biological clock which is a structure containing high
affinity melatonin receptors. In addition to these effects of exogenous melatonin on the
pattern of locomotor activity, there are early unconfirmed reports that melatonin injections,

30 pineal extracts and pinealectomy affect the amount of locomotor activity. Although such
reports are unconfirmed, they raise the possibitity of a more direct action on the locomotor

system per se. rather than the indirect effect via the SCN. This would be consistent with
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PCT{ AU00/ 002788) and some have parallelled the negative symptoms of this disease with those of

Parkinson's disease (9) indicating that melatonin provides a protective effect against the
development of the negative symptoms of schizophrenia and Parkinson's disease from the
time puberty commences (10). This hypothesis is supported further by findings implicating
20 pineal deficiency in schizophrenia (11). Additional confusion has arisen as to the role of
melatonin in the aetiology of schizophrenia as a result of experiments where bovine pineal
extract was administered to patient's suffering from this disorder causing a reversal of
biochemical abnormalities and clinical improvement (12). However, later repetition of

these studies did not yield results which were clinically meaningful (13).

25

The psychopharmacology of psychosis does not aid in clarifying the role of
. melatonin in these disorders. The administration of B-adrenergic blockers, sometimes used
as an anti-psychotic medication, reduces plasma levels of melatonin (14) while
chlorpromazine, increases melatonin (15). However, since other anti-psychotics do not
30  elevate melatonin concentrations (16), the hypothesis that melatonergic function is altered
in schizophrenics and that effective medications might work via the melatonergic system

(17) have gained little support.
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significance. While plasma melatonin concentrations are significantly reduced in the
20  sub-population of anorexics which exhibit depression(27), this has been attributed to the
depression rather than a pathological feature of anorexia nervosa or anorexia bulimia(28).
Changes in the circadian periodicity of melatonin secretion has been detected in about one
third of patients suffering from anorexia nervosa or anorexia bulimia(29). However, the
increase in melatonin was suggested as being due to chronic malnutrition or sustained
25 physical exercise and lends little support to the interpretation that pathophysiology of the

melatonergic system plays a significant role in such disorders.

We have now discovered the specific mechanism by which melatonin may be
exacerbating motor disability and a number of related disorders of motor function. This
30 finding provides a rational basis upon which neurological or neuropsychiatric disorders can

be treated and is designed to block and/or inhibit the activity of melatonin.
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In formula (II)

R represents a hydrogen atom or a group -O-R, in which R, denotes a hydrogen
atom or a substituted or unsubstituted group chosen from alkyl, cycloalkyl,
cycloalkylalkyl, phenyl, phenylalkyl and diphenylalkyl,

25 R, represents a hydrogen atom or a group -CO-O-R, in which R, denotes a
hydrogen atom or a substituted or unsubstituted alkyl group,

R, represents a hydrogen atom or a group -R', with R/, representing an alkyl or
substituted alkyl radical,

R, represents
30 -C(=O)-(CH)-R,
in which n represents 0 or an integer from ! to 3 and R, represents a hydrogen

atom or an alkyl, substituted alkyl, alkene, substituted alkene, cycloalkyl or substituted

Rectified Sheet (Rule 91) ISA/AU
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formula (1) and formula (11) respectively..$.NO2 10 (1) In formula (1) X
is -N®2, -N' Yis-H1l, 15 R CH2 RBR | 20 (I1) In formula (11) R

represents a hy(é{;&mgd Qio@ﬁldara sabs@fuddbr ufduBstitited WheebycRe gfb@p ok®@sn oty dr ogen
atom or a substi unsubstituted group ¢chosen from al kyl cl oal kyl ,
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hydrogen at om ogy:a ghAMe: CO-O- R, in which R denotes a hydrogen atomor a
substituted or unsubStituted alkyl group, R2 represents a hydrogen atom or
a group -R 2 wi tEER)NH€PHAsBNt i ng an al kyl or substituted al kyl radical,

R represent SS 30 - C{nz‘/@liél{ %prés%@ts an oxygen or sulfur atom, n' represents 0 or an integer

from 1 to 3 and R, represents an alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, phenyl or substituted phenyl group,
on the understanding that if:

R represents an alkoxy group,

10 R represents a hydrogen atom and R, represents a group ~CO-R, in which R,

represents a hydrogen atom, a methyl group or a methyl or propyl group substituted with
a halogen,

or if R, represents a group -C(=X)-NH-(CH,),-R,

in which X, n' and R, are as defined above,

15 then R, cannot be a hydrogen atom,

their optical isomers and their addition salts with a pharmaceutically acceptable

base, on the understanding that, except where otherwise specified,

20 the term "substituted" means that the groups to which it relates may be
substituted with one or more radicals chosen from halogen, (C, -C,) alkyl, (C, -C,)
alkoxy, pheny!l and phenylalkyl, it being possible for the phenyl rings themselves to be
substituted with one or more halogen, (C, -C,) alkyl, (C, -C,) alkoxy, hydroxyl or
trifluoromethyl radicals,

25

the term "alkyl" denotes a group containing from 1 to 6 carbon atoms in an

unbranched or branched chain,

the term "alkene" denotes a group containing from 2 to 6 carbon atoms in an

30 unbranched or branched chain,
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substituted al kyl, cycloal kyl, substituted cycloal kyl, phenyl or
substituted phenyl ghouhy »QRIchits) ABARES! ARMAToBRubed RudrRPELABRIE gllp

al koxy group, 10 R represents a hydrogen atom and R, represents ‘a group
-CO R9 i n whi chcofainingefroreSdn il 8 cabéndemgen at om a net hyl group or a nethyl
or propyl group substituted with a halogen, or if R represents a group
-C(=X)-NH(CH,),-R,in which X n" and R, are as defined above, 15 then R,
cannot be a hydr ogernt kisqw Hebresuprighigle found han@ngpoamdofttheformald () tndformah t s
wi th a pharnmaceutical |y accegtable basg, on tPe.u der tan?fﬁg thatl,li except
wher e ot her wds eIl pe@rtfveagentsip thefreatment andior praphyiais o revrlagical onlppropsyehigfia, |
to which it rel gf8eiB¥odifRed SithakdréddPampietifinc@Bg Oor nore radical s chosen
from hal ogen, (C, -C/) alkyl, (C, -C4) al koxy, phenyl and phenylal kyl, it
bei ng possible for the phenyl rings thenselves to -be substituted with one

or nore hal ogen, (G, Aéc?fsanggg K3 aspdcbof théfkksef i QhYon MULEORWidQra method for the

trifluoronethyl radica the term"al kyl"™ denotes a group contai ni ng
froml| to 6 cartemat emboriprophylaxis of a neurological or neuropsychiatric disorder associated with

10  aitered dopamine function which cemprises the administration of a compound of formula

@
CH, CH,CH,NH X
ﬁ % N02

ey

i5

20 where X is NQ, or-N;and YisHor L

In another aspect the present invention provides a method for the treatment and/or
prophylaxis of a neurological or neuropsychiatric disorder associated with altered doparnine
function which comprises the administration of a compound of formula (IT)

25

Ri  CH, Ra

CH N

N |
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30 (In

wherein
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Sept enber 2003 WO 00/ 59504 PCT/ AU00100275 -6 the term "cycl oal kyl" denotes
a saturated or unsaturated, nono- or bicyclic group containing from3 to
10 carbon atons. It has now been surprisingly found that conpound of the
formula (1) and formula 5 (I11) are active agents in the treatnent and/or
prophyl axi sv@90/3980r ol ogi cal or neuropsychiatric di sor dePSTAIEYIREt ed wit h
al tered dopam ne function. According to ongjaspect of the present invention
there is provided a nethod for the treatnent and/or prophylaxis of a

neur ol ogi cal or neur gpsyehl Aty GrogdSR6H8F a %ﬁ?@-&; BowMER R, dédob b By@Egen
dopami ne function which conprises the adm nistration of a conpound of
formula (1) CH3 aldm (1§ subgtituié prungulsgtusgzrenp chagn figa alksilcyploalkyls. NO2 I n

anot her aspect th t . nvent r.oMi thod for the treatnent
and/ or = prophyl ﬁﬁgﬁgﬁﬁggh%ﬂfﬁﬁr %P@%Fﬂoagxﬁgﬁ?n psu%’hi atric disorder

associ ated with altemrgepeognasi helrogen aoti @n grhipcBOe@Rpini whish Rhdenotes a _
Re Recti 11 ed BnudiogrEngs srep RO Bl bl ghps e
R, represents a hydrogen atom or a group -R', with R, representing an alkyl or
substituted atkyl radical,
R, represents
-C(=0)-(CH,), R,

10 in which n represents 0 or an integer from 1 to 3 and R, represents a hydrogen-
atom or an alkyl, substituted alkyl, alkene, substituted alkene, cycloalkyl or substituted
cycloalkyl group, or a substituted or unsubstituted heterocyclic group chosen from
pyrrolidine, piperidine, piperazine, homopiperidine, homopiperazine, morpholine and
thiomorpholine;

15 -C(E=X)-NH-(CH),-R,

in which X represents an oxygen or sulfur atom, n' represents 0 or an integer
from 1 to 3 and R, represents an alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, phenyl or substituted phenyl group,

with the proviso that if:

20 R represents an alkoxy group,

R represents a hydrogen atom and R, represents a group -CO-R, in which R,
represents a hydrogen atom, a methyl group or a methyl or propyl group substituted with
a halogen,
or if R, represents a group -C(=X)-NH-(CI1,),-R,
25 in which X, n' and R, are as defined above,

then R, cannot be a hydrogen atom,

their optical isomers and their addition salts,
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al koxy group, R rep sents a hydrogen atomand R, represents a group -CO R8
in which R8 represents a hydrogen atom a met hyI group or a nethyl or
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26 Septenber Zoﬁovement syndroine, restless leg syndrome (akathesia), Tourrette's syndrome,

10 Sundowner's syndrome, schizophrenia, Pick's disease, Punch drunk syndrome,
progressive subnuclear palsy, Korsakow-s (Korsakoff's) syndrome, Multiple Sclerosis or
Parkinson's disease; medication-induced movement disorders, such as, neuroleptic-
induced Parkinsonism, malignant syndrome, acute dystonia, stroke, trans-ischaemic
attack, tardive dyskinesia or multiple systems atrophy (Parkinson's plus); eating

15 disorders, such as, anorexia cachexia or anorexia nervosa; and cognitive disorders, such
as, Alzheimer's disease or dementia, for example, pseudo dementia, hydrocephalic
dementia, subcortical dementia or dementia due to Huntington's chorea or Parkinson's
disease; psychiatric disorders characterised by anxiety such as panic disorder,
agoraphobia, obsessive-compulsive disorder, post traumatic stress disorder, acute stress

20 disorder, generalised anxiety disorder and anxiety disorders due to other medical

disorders, such as, depression.

Preferably the method according to the present invention is used to treat Parkinson's
disease, schizophrenia, restless leg syndrome, tardive diskinesia, generalised anxiety

25 disorders or to treat one or more, preferably two or more, of the Parkinsonian symptoms
associated with movement disorders. The recognised symptoms or characteristics of

Parkinson's disease are bradykinesia (slowness of movement), rigidity and tremor.

As used herein the terms "Parkinson's disease”, "Parkinson's" and "Parkinsonism" are to
30 be understood to include the various forms of the condition including idiosyncratic
Parkinson's disease, post-encephaletic Parkinson's disease, drug induced Parkinson's

disease, such as neuroleptic induced Parkinsonism, and post-ischemic Parkinsonism.
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schi zophreni a, Pick’ L A6AREne EdMingliddfdneSYMAE B undfro6 gégeaahN@ there are
subnucl ear pal sy, Korsakow s (Korsakoff's) syndronme, Miltiple Scletosis or

Parki nson' s di seasépmadiate ceanseaiensendeets tipEHeREce At S8Rl PG Egsyssion

neur ol eptic- induced Parki ' . Erggjg,i BliorSHF T @IBRal dasanife (i sdngiahied
stroke, trans-is Qé%ug{nﬁg{&%, {%l?ir I \?gﬁglys?(i nesia or mul tIi pﬁﬂé systens

at rophy ( Par ki nggn chaitletsjepepeatnumer] Bfidits ctedaesilting i AeczpasediegrofRpaEsithexi a

or anorexi a nervosa, d.cogni ti ve di . : piner' s di sease
or denentia, 5orth%%%%ﬁ’&t,'ngd%é‘ﬂﬂ&“&?@ﬁ%%%ﬁgg‘E‘;‘/%?dg%g%thtgﬁ'i’ogég' é@‘ﬁgnt ia,
subcortical denghiotpiial SRIMRGOpSychibtic diBoldasstshehgisPatkénsoion ase arref Weweon' s

di sease; psychiatric disorders characterised anxi such. pani ¢
di sorder, agor astheigegue @@B‘é@?‘\&%%‘i‘ré‘lﬂag’i"%?e H?Id'élﬁf,‘él%(%se{‘p’tn%“tlgg

S raunati c

stress. di sor der i, ACHE RSk R0 icll:SOsdRs bioBgRErRika edpaimb etomehadsler and
anxi ety disorders due to other nmedical disorders, such as, depr.essipn.

Preferably the metdadyingihe efleyiatign obmeiReinRaEgent and Asaastategpiates ¥ 8¢ r eat
Par ki nson’ s dgl S§edrssion CHlef R0 lfn%g‘{atﬁla ipEr@ﬁécli@eSt‘ﬁe h&Ge SHPIN AR Tunctioh isy@ated

di ski nesi a, neTBITE8Y anxi ety sorders or to treat one or nore, |
preferably two owithmueologifal bhacuRempsychintisrdisondessispensrally charagienisgd byia ghaoge 1n
novenent di sorders. The recogni sed synptons or characteristics of
Par ki nson' s di se%‘g’émé{’regu‘lfﬁg’ﬂyki nesi a (sl owness of novenent), rigidity and
trenor. As used herein the terns "Parkinson's disease", "Parkinson' s" and
"Par ki nsoni sni' are to_ 30 belw;ndgtrs I

g Pto

condi tion including idicceTA ﬁé‘ﬁg ﬁht%fg(@ E%ﬁ gggdé’iigl,%te\é%é i’ Bgtﬁ%r]:ecﬁhgﬁ'iet T ct e
Par ki nson’s qiSS eRASEterfHl %rﬂpﬁ)@ﬂﬁ&dﬂﬁﬁﬁ i dns Qhilsits melatonin, precursors thereof and/or
rmetabolic products thereof, for example, light therapy, and/or the administration of
another agent which blocks and/or inhibits melatonin, precursors thereof and/or
metabolic products thereof, such as, a melatonin antagonist, f-adrenergic antagonists,
for example, propranolol or atenolol, calcium channel blockers or melanocyte
20 stimulating hormone (MSH) and/or surgical ablation or destruction of the pineal gland
(pinealectomy). The melatonin antagonist may include a melatonin analogue or
metabolite or any other indolamine, neurotransmitter, neuromodulator, neurchormone or
neuropeptide which has an affinity for melatonin receptors and thereby interferes with
normal melatonergic function. The compounds of formula I or I may also be
25  administered in conjunction with medicaments used in the treatment of neurological or
neuropsychiatric disorders, such as, for example, domperidone, haloperidol, pimozide,
clozapine, sulpiride, metaclopromide, spiroperidol or an inhibitor of dopamine

neurotransmission.

30 Among pharmaceutically acceptable bases which can be used to form an
addition salt with the compounds of the invention, there may be mentioned, as examples

and without implied limitation, sodium hydroxide, potassium hydroxide, calcium



di sease, such as neurol eptic induced Parkinsonism and pgst-ischem c

Par ki nsoni sm 26 Septenber 2003 WD 00/ 59504 PCT/ AUOO/ 002%53991@“%@903
dopam ne cont ai ni ng neurones of the brain undergo degeneration there are
two i medi ate consequences. One is the interference of nornmal synaptic
transm ssion which is ultimately characterised by a depletion of

functi onal dopam ne (acconpanied by a change in receptor nunber, affinity,
etc.) resulydpgsokod decreased neurotransni ssion 5 ther ebyCEAUBYRTg nor nal
synaptic relations wi th adjacent neurones.,yarious neurol ogi cal and
neuropsychi atric disorders such as Parki nsonismare currently viewed as

bei ng due to depl eti.on of brai i : ddoMs o Qsimhtet Mndgent i on
i ncreased brai ngﬁgﬁ’ﬁﬁﬁ ?feafl%‘“ﬂnéglﬂ&g%ﬁgﬁg& Bi ol og?@gel‘hﬂﬁg?ﬁgﬁmfﬁ{) point to the
mechani sm under Ltaftg bhdee suth lagitietiylaorines benrplawine] dipthnralamng, terrBUEERS at ed
states of anxiety and 10 depression. Therefore fromthis perspective the
al tered dopani néWﬂﬂWF'@W“ﬁS’g‘&&‘igﬁ‘E%ﬁd wi th neurol ogi cal or neuropsychiatric
di sorders is generally characterised by a change in dopam ne function. The

conpounds of formula (1) or (11) na e adm nistered,i onj.unctj it h

15rrgn externd ther aﬁge %WR?HI(I%‘P%E‘R%‘X%&H‘/‘@W' nh P?’éddﬁglqiﬁ%‘ﬂ!”ﬂ ,agf;\)/}rl‘g%ba\r{\és%r S

t hereof and/ or ”‘3}&89{1* gre h?&jbﬁﬁﬁouk&lerlﬁm‘ompm{d ¢DfaumilA(l]) WheiRtR +BERapH,
ati1on o

and/ or the admi Ristr anot her agent which bl ocks and/or inhibits
mel at oni n, pr ec®,sH,R, FhEEEOICHAdRowhere andi%s 19 S0lobrE! SRR BEPOVRERh as,
a nel atoni n ant %gg%st , (3-adrenergic antagonists, for exanple,

pr opr anol ol or "ol , cal cium channel bl ockers or nel anocyte 20
stinmulating hornmone (MSH) and/or surgical ablation or destruction of the

pi neal gland (pinealectony). The | at oni t IS ' Brmed
mel at oni n an® ogue orthe ﬁ%’f‘%g?tfot“é)fgfe cﬁwo%ri%hogr?or%%%gpao&ﬁ(@a)} A6 b _ ®
_neurotransmtter, c@sﬁﬁcaamma abiaion d@LsuAbRIIETARaoof increased paypiiigtefundtioolin has
an affinity for melatonin receptors and {hereby . i or mal

interferes wth
mel at oner gi ¢ f urthe brew, amfns vabRssuEberapy whigp ﬁlfﬁr%dqpamnelfpncﬁgg}, UL tﬁee 25

admi ni st er ed 1 n Gonkuptbh 8 MdblindGelepRABIOLE: (RMoliR hiRciallpdiosent. of
neurol ogi cal or “neuropsychiatric disorders, such as, for exanple, .
donperi done, halmpmildpticd desqribedas atepical suelyagsiarapinagndiar #ithe drpethsrPYy BIBA e,

spi roperi dol 19" @erLt?e?éiQ iretcgl:;toroafntag&ﬁﬁpgu@ﬁas atenalol.

The typical levels at which melatonin may be blocked and/or inhibited:
@) the level of the signal from the brain to the pineal where release takes
place;
20 (i)  the level where synthesis takes place at the pinealocyte; and

(ili)  the level of the occupancy of receptors.

Thus, the therapy may block and/or inhibit not only melatonin itself, but
precursors used in the production of melatonin, such as, for example, tryptophan, 5-

25  hydroxytryptophan, serotonin or N-acetylserotonin or metabolic products resulting from
the breakdown of melatonin including enzymes or other catalysts, such as, for example,
tryptophan hydroxylase, aromatic amino acid decarboxylase, N-acetyltransferase and
hydroxyindole-O-methyltransferase. An example of products resulting from the

breakdown of melatonin is 6-hydroxymelatonin sulphate.

30



neur ot ransm ssi on, 30 Anong pharmaceutically acceptabl e e i an be
used to forman addition salt with the conpounds of theéglaiﬁf’zeﬂ?v‘g%%boghere
may be nentioned, as exanples and without inplied limtation, sodium

hydr oxi de, potassi um hydroxi de, cal cium 26 Septenber 2003 WO 00/ 59504

PCTI AUCO' 00275 -10 hydroxide or alum num hydroxide, alkali nmetal or

al kaline earth netal carbonates and organic bases such as triethyl am ne,
benzyl am ne¥od¥#@sManol ani ne, tert-butyl amine, dicycl ohex@ T&HKEZEhd
arginine. 5 The conmpound of formula (1) wherg X = NO2 and Y = H (known as

M.-23) is a particularly preferred conpound. The conpound of fornula {11)
where R =H R = H 1Rpesdiinfentionabsfladcbi Bl 5 is a
cycl obutyl group is knOWIPI 213 1?82%1338. 10 I'll'c{?e a %ﬁ?&%ﬁ?ﬁgﬁ%ﬁ&?ﬁgggﬁﬁpound
of formula (1) orlljasidefinedebarsia thremprficonereth medicanmmy fon dteiteatnwint imdah| at i on

or destruction of A i j Luncti.on in  .th rain,
and/or with a dr ﬁé‘ﬂ{hﬁ%’?‘égia &ﬂ.\?@ﬁ@g@ﬁg 5?@%}3@%‘1{1}%&?&%}&?5&’ iated &eﬁ' agtgreflhe

admi ni strati on ofdopamiopémectien. r ecept or bl ocker (antagonist), especially

t hose neurol \%)ti cs described as atypical, such as clozapine and/or with a
drug therapy th a 15 p-adrenergi c receptor antagoni st, such as atenal ol .
The typical |evels: at TWhpsRntiEseoiumaiRy aDsiRboGliess AnMekc bkididas: (1)
the level of the signal fromthe brain to the pineal where rel ease takes
place; 20 (ii) tRECREJBEN WiBrPTssMOMEsiwortEces pl.ace at the pineal ocyt e;
and (iii) the level of the occupancy of receptors. Thus, the therapy may
bl ock and/or inhibit not only nelatonin itself, but precursors used in the
production of mnel at oni, "ei¥eséike amount"of toesapslivan amaunt syfficient tharBSeriorate and/or
“hydr oxyt rypt ophan,;. J .0f.0ni,n. or netabolic products
resulting fro?nd] ?%héﬁgélgggggl\%ﬁgf&hn%? gé%‘%\h?agﬁ?é\lc‘?rﬁ%ﬁ ng enzynes or ot her
.catalysts, such as, for exanple, tryptophan hydroxyl ase, aromatic am no

acid decarboxyl ase, o ta (l)rglyr)cﬁ.trt]lﬁfo?{h%slr?Veraitrilocrll is administered to a human subject the daily

dosage can normally be determined by the attending physician with the dosage generally
varying according to the age, weight, and response of the individual patient, as well as
15 the severity of the patient's symptoms. In general a suitable dose of the compound of
the invention will be in the range of 0.01 to 50 mg per kilogram body weight of the
recipient per day, preferably in the range of 0.5 to 10 mg per kilogram body weight per
day. The desired dose is preferably presented as two, three, four, five, six or more sub-
doses administered at appropriate intervals throughout the day. These sub-doses may be
20  administered in unit dosage forms, for example, containing 1 to 500 mg, preferably 10

to 1000 mg of active ingredient per unit dosage form.

The agent may be administered for therapy by any suitable route, including oral,
implant, rectal, inhalation or insufflation (through the mouth or nose), topical (including

25  buccal and sublingual), vaginal and parenteral (inciuding subcutaneous, intramuscular,
intravenous, intrasternal and intradermal). It will be appreciated that the preferred route

will vary with the condition and age of the patient and the chosen agent.

The agent may be administered in the form of a composition, together with one

30  or more pharmaceutically acceptable carriers, diluents, adjuvants and/or excipients.



hydr oxyi ndol e- O net hyl t ransferase. An exanple of products resulting from
the breakdown of nelatonin is 6-hydroxynel atonin sul phao{‘sée%"&%’ Bt ember
2003 WO 00/59504 -11 PCT/ AUO0/ 00275 The present invention also extends to
the use of a conpound of fornmula (1) or (l1) as defined above in the

manuf acture of a nedi canent for the treatnment and/or prophylaxis of a
neur ol ogi cal or_neuropsychiatric disorder associated with altered dopam ne
function. SY4P?H4ti ent may be a human or an ani mal such PEI/A00EREst i ¢ or
wild animal, particularly an aninmal of eceomom c inportance. An "effective
amount' -' of the agent is an anpbunt sufficient to aneleriorate and/or 10

i nhi bit the neur ol ogioa) acedrding ty Dfusthietdspdct bfthél pressndientioh eer@isperidedad of
the invention is adm ni_(ls?glered to a human S%;E ect the dajly dogsage can

normal |y be det BRARPAGHUIGY O YRETRAD SATPARL & fregfmgnkandion Brogdarieoisener al | y

varying accor di fgi$i9gitd18r AGiCopsyeRidiid disorRFask &SNNSR Aerdd WophRdie \HutdHah
patient, as well as 15 the severity of the patient's synptons. In general a

suit abl e dose owhicheomprigsdaeentwhithlocksaadfpr ighibifs melagamin, prepwrsors thetpef of
0.01 to 50 p i ' 4k L1y .
preferably r% t%([adjér&a{‘lrllég?%rog?b%. %%&fgﬂ‘“&g&%g%ﬁ@ T“{élgglé%r‘g‘g‘;%’&ﬁ%? gﬁ?et%rglrary day.
The desired dosecceptalje efraeradilugnpadiwent ad/asxdipient. t hree, four, five, six or
nore sub- doses adm ni stered at appropriate intervals throughout the day.
These sub-doses may be 20 admi nistered in unit dosage forns, for exanple,
containing | to 500 T capiesfdiinai)adjulnt ahd'odQRMpiamymakt lrGhivechligiBdi ent per
unit dosage form Th ent ma e.adm ni stered for, therapy by any suitable
route, includi ng“&PH }quq%ﬁeé]ﬁ%/?tq?"&gtcaf’fpaﬁ%%t fhesithes ingroisntsrat e on
(through t heonoidrhdRftion @sEnot ij@iius & the sl dCHEpRRiAY G Rlde B sithbit rgual ) ,
vagi nal and parenteral (including subcutaneous, intranuscul ar, )
intravenous, i ntiehdmplag) reeallinhalatiofrripgfation {thigugh ths moyfperaesittepicathat t he

preferred routegncluding buccal and sublingual), vaginal or parenteral (including subcutaneous,
intramuscular, intravenous and intradermal) administration. The compositions may
conveniently be presented in unit dosage form and may be prepared by methodé well

15 known in the art of pharmacy. Such methods include the step of bringing into

association the agent with the carrier which constitutes one or more accessory
ingredients. In general, the compositions are prepared by uniformly and intimately
bringing into association the agent with liquid carriers, diluents, adjuvants and/or
excipients or finely divided solid carriers or both, and then if necessary shaping the

20 product.

Compositions of the present invention suitable for oral administration may be
presented as discrete units such as capsules, sachets or tablets each containing a
predetermined amount of the agent; as a powder or granules; as a solution or a
25 suspension in an aqueous or non-aqueous liquid; or as an oil-in-water liquid emulsion
or a water-in-oil liquid emulsion. The agent may also be presented as a bolus, electuary

or paste.

A tablet may be made by compression or moulding, optionally with one or more
30 accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the agent in a free-flowing form such as a powder or granules,

optionally mixed with a binder (e.g. pregelatinised maize starch, polyvinylpyrrolidone



will vary with the condition and age of the patient and the chosen agent.
The agent may be adninistered in the formof a conpositi¥dnSertegeemodni t h
one 30 or nore pharmaceutically acceptable carriers, diluents, adjuvants
and/ or excipients. 26 Septenber 2003 WO 00/59504 PCT/ AUCO 00275 -12 Thus,
according to a further aspect of the present invention there is provided a
phar maceutical or veterinary conposition for the treatnent and/ or

prophyl axi S¥Q#%33584neurol ogi cal or neuropsychiotic di sor dEFT4Y8UR Tt ed wit h
al tered dopam ne function which conprisesian agent which bl ocks and/ or
inhibits nelatonin, precursors thereof 5 and/or netabolic products thereof
i n associ ation i Kydrokyprogyl iiaie celubdst)y fillers (ed. Gdctodd myicroagaiallihabdlialiosasr i er,

di l uent, adjuvant _and/ qr exc}; ient. The carrier, diluent, ﬂdj uvani_and/ or
exci pi ent nust SACIERAYHREE RAoERhAeY), lubricaRiy {5 e Flagnesium YHEAS RS B Wicahdhtly
conpati bl e wi t hgfge QtdigvativediSifle@RhiSe 8f solifieh stidciF ADTMle! dr6d-1AREH PRfidone,

injurious to the subject. Conpositions include those suitable for oral,
i npl ant, rect al gropsifinied sodivm srrbpsefing enlinlose) amfaerseive predispstring agenthose) ,
topi cal (1 NG Uicithelp o mANEh AR bl My in YRGB mARRU ARG Hihe

(i ncluding sibcutaneous, 1 ntranmuscalar, 1htravenous and 1 ntradernal)
admi ni strati on. pdwderaismppsind moistenalywitlconvenlignd ijuepe Theaahdets way Optionaliyt

dosage form and, nay he prepared b th wel ] 15.kpgwn in th r{ of
phar ey Such HEtsaEr RrEiine e SRR s ogmRtf 8 of Gelidfiedtblentt ot e
agent wWith the gRhapi®thevdin Gling; Girkirhple dFdRREpropylHEthe calluleRINT3tying
ingredients. In general, the, c ositions are prepared by uniformy, and
intimately bri argpw@%wr%%@? iﬁif@f#ﬁfﬁﬁ% RERfEfit Tghqitf]f“w e,xenoe}al_&ya’?ernr@flge?‘

di luents, adjpuvaithan @ﬁ’c@/i@éoatiﬁ%% ProGiat felQte hipaed of Bl Mirdakd: 04 itd sefabh.ers or
both, and then if necessary shaping the 20 product. Conpositions of the

present invention suitable for oral admnistration may be presented as

discrete units such E‘ig?ﬁ?ﬁe@%a%ns 3AGREI iR rdiBR hiaY BakE AP R Bkddhid

pr edet er mi ned anount agent; as a powder or granules; as a solution
or a 25 suspenssautidng, syrpaguepensions, potheamaekrugedentgd ata duypradectdor

ol 1 -1 n-witt er 1 gul.gh bl & Qe OF oMt i JelicRerd:d 844 40T 2) @0perdlgs 200N
may al so be preSen ed ad A ol U ered uary
15 may be prepared by conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated
" edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid).
20
Compositions suitable for topical administration in the mouth include lozenges
comprising the agent in a flavoured basis, usually sucrose and acacia or tragacanth gum;
pastilles comprising the agent in an inert basis such as gelatin and glycerin, or sucrose
and acacia gum; and mouthwashes comprising the agent in a suitable liquid carrier.
25
For topical application for the skin, the agent may be in the form of a cream,

ointment, jelly, solution or suspension.



or paste. A tablet may be nmade by conpression or nnuldig%, optionally with
one or nore 30 accessory ingredients. Conpressed tabl et?® SaREBee#088ar ed
by conpressing in a suitable nachine the agent in a free-flow ng form such
as a powder or granules, optionally mxed with a binder (e.gqg.
pregel ati ni sed nmai ze starch, polyvinyl pyrrolidone 26 Septenber 2003 WO

00/ 59504 PCT/ AU00O/ 00275 13 or hydroxypropyl nethyl cellul ose), fillers
(e.g. lact o¥BMHB¥ ocrystalline cellulose or cal ci um hydBHeMSsphat e) ,
| ubricants (e.g. magnesium stearate, talc-ag-silica), inert diluent,
preservative, disintegrant (e.g. sodiumstarch glycollate, cross-Iinked
povi done, cross- | i nkettopiodiappticadorroxhersye, hiyd ageed thayl ede the fotmi bbchaohiove or

di spersing agents. 5 Mul ded tablets may be nmade by pmoul ding. in_a . suitable
eh e o  SBSHRSifNE B AMICRERR T O BB ool PHabiyed SRRt g
diluent. The taly,gts frE¥rarids arRlding baberiGenbedfmgicRIaNpests aach &5hele

fornmul ated so as to provide slow or controlled rel ease of, the agent

therein using, fresrcusieapgirte or miyate.depnilopimheienide o ehlpigherdding and thickening
proportions t§OQ§§¥%ﬂﬁhE deb&dns el &aRendtiRhi | €. Tablets may optionally
an e

be provided - eric coating, to provide release in parts of the
gut other than the stomach. Liquid preparations for oral adm nistration my

take the formof, for, exanple ol ut | SYLUPS. Qr...SUS S| ans,.. or they
may be presented as ':arh ?egg?@,ﬁ}%%sbeffg?mq%%dn%st X4 ?L}tpir e&’(ﬁ)“a\t/hg#h%\?\lﬁ ieoP & 3‘%tm§t her
sui t abl e vehi cl gofagfifioas magbe fadhisteied by tnuemionat gonboitmesmyy dre pr epared by

conventi onal neans mﬁtq SaarnaceutiC@IL .acceptabl e additiyes such as
suspendi ng agent@ramsgplarly) ppby igjrarayscylar injeghiqn, [ Thug Rrsxprpple; theagegt may be

hydr ogenat edjg eQidphatEBh# sui@be bsiyindiid et 138RPhSbid Radrialt 8. bHAderAllsige #Cind) |
non- aqueous vehicles (e.g. alnond oil, oily esters, ethyl alcohol or
fractionated vedgetasbls offiar ion exghiwpepicainnr s srasigely celuple dapyasiyes, i example,
propyl - p- hydr ox ) i d i i e for
Fop, oal " adm ni str arFoned sofpisSal trpreRel e o LR e R agent
in a flavoured pabnericimplait] yack e p saosphere adantdddonyustainad)armitet rejeass to

pastilles conpr it ésre] anItsho% 1338t al 'ngi'vg\ps Sl}’Rgl{l thg%sdogmﬁi%g ﬂ p%essexgt?%o?%)ica?np?er]d

gl ycerin, or sucros
15 substantial nigra, globus pallidus or nucleus caudatas.

Compositions for rectal administration may be presented as a suppository or
retention enema with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to

20 release the agent. Such excipients include cocoa buiter or a salicylate.,

For infranasal and pulmonary administration, the agent may be formulated as
solutions or suspensions for administration via a suitable metered or unit dose device or
alternatively as a powder mix with a suitable carrier for administration using a suitable

25  delivery device.

Compositions suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or spray formulations containing in addition to the
agent such carriers as are known in the art to be appropriate.

30



and acaci a gum and nout hwashes conprising the agent in SU|tabIe I|qU|d
carrier. 25 For topical application for the skin, the a&% G093 't he
formof a cream ointnent, jelly, solution or suspension. 26 Septenber
2003 WO 00/ 59504 PCTI AUOCO 00275 -14 For topical application to the eye, the
agent may be in the formof a solution or suspension in a suitable sterile
aqueous or non-aqueous vehicle. Additives, for instance buffers,
preservat i VOSBHEL udi ng bactericidal and fungi ci dal agerRGALETRSs phenyl
mercuric acetate or nitrate, benzal koni umghl ori de or chl orohexi di ne and

t hi ckening agents such as hypronel |l ose may al so be included. The agent may
al so be forml ated @%n@@ﬁﬁ&ns@ﬁ@wai péiferalAdeiinittRfen Ackidd Squeb@y i naid ons
may be admi nistered. by antation f . g. Subcutaneously or

i nt ranuscul ar | yuesus t?9t0pﬁgfez§1ﬂﬁj§k?€ﬂ°&'rs° ufipsctighmayrenndzin aii-oxddagiiy Pefery, he

agent 1may D€ LGl it bitf kil dilciPidhd e e oRBUYITE s toRE WA HORBRR e
materials (e.g. as an enmulsion in an acceptable oil or ion exchange
resins), or as istpededghisctsod apteoutandinpatenyesys sterie suspensising which snay 1@3% ngly
sol ubl e salt,. Prefer.ab d

pol yneric |H%IgﬁﬁwnIn%ﬁ%nmfﬁgﬁﬁggg%éﬂ%@gqu§g§@&35$3$gs Q% %%é or pulsed
rel ease to thake: @anild-dofe selied cmrdinend, forexatopis, mp@uhmﬂmle add)pmyrbﬂe IS

Caudat as.  Comporbl Bdrrer R bapBesnl i onteagRaDuhe tBicdor Ty Sedley

suppository or ﬁk@ﬂlelrcmr@cﬁﬁhﬁ&m&hoﬁnﬁulmbh@eﬂmmgrroﬂoatsbng exci pi ent
which is solid at ordinary nperatures but |iquid at the rectal

t enper ature anGE’FWET!IHOf@ﬁ@‘iséfllé?té’nﬁéllufloqsﬁnf‘ ﬁ‘égp?r@éﬂnﬁu Py be pspared Bamsterilke agent .
Such exci pi gqt SrobREs YA FRGAR 1Bl o EncinPpréiblshydeSlrfbea. "o [ ntr anasal and
pul nonary admi stration, the agent may be forrulated as solutions or
‘suspensi ons for adnlnlstratlon via a suitable netered or unit dose device
or alternatively a rem i

adm ni stration usin%“%mgﬁﬁggdfgééﬁﬁﬁéﬂpgviék e%%%%ﬁﬁé%gﬁméq%&aﬁgmgU|table
Tor vagi nal adrdafly sibt-dudse,@s hemipativere desedival mhmpxpgﬁ&tafmamn thereof, of agent.

15 The agent may also be presented for use in the form of veterinary compositions,
which may be prepared, for example, by methods that are conventional in the art.
Examples of such veterinary compositions include those adapted for:

(a) oral administration, external application, for example drenches (e.g.
aqueous or non-aqueous solutions or suspensions); tablets or boluses; powders,
20 granules or pellets for admixture with feed stuffs; pastes for application to the
tongue;
(b)  parenteral administration for example by subcutaneous,
intramuscular or intravenous injection, e.g. as a sterile solution or suspension; or
(when appropriate) by intramammary injection where a suspension or solution is
25 introduced into the udder via the teat;
(c) topical application, e.g. as a cream, ointment or spray applied to the skin; or

(d) intravaginally, e.g. as a pessary, cream or foam.



t anpons, creans, gels, pastes, foans or spray formnul atior&s cont ai ni ng in
addition to the agent such carriers as are known in t he©aiertgrabey200
appropriate. 30 26 Septenber 2003 WO 00159504 PCT/ AUOCO 00275 - 15
Conpositions suitable for parenteral adm nistration include agueous and
non- aqueous isotonic sterile injection solutions which may contain
anti-oxidants, buffers, bacteriostatis and solutes which render the
conposi ti on"?4PMic with the blood of the intended subF&EEAVIYMASaqueous
and non-aqueous sterile suspensions which-nmgay include 5 suspendi ng agents
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mul ti-dose seal ed cohtkiuhEbesyndéBicodanipladditiomiachd xgrediadts pamicalarlpmentioayd be

stored in a freeze-dried (lyophilj.zed) conditiqn, requiring only the
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descri bed, or an appr ate fraction thereof, "of agent. 15 The agent may
al so be present @échefdelayagastsin t he form of veterinary conpositions, which
may be prepared, for exanple, by nethods that are conventional in the art.
Exanpl es of such veterinary conpositions include those adapted for: (a)
oral adm ni strati on, Seikbkrsnattesppinclodt suomose, laatose ghrplecaspaeamed@Sadcharih.

aqueous or non-agueous .sol utions ot spensij o S%M;3 ta I gt s or bol uses;
powders, 20 gr gﬂﬁ%g%(ﬁﬁpteﬁréf"llgqugmfH‘r"?"gaﬁ??lsﬁfc j tpﬁlcq dd®stuffs; pastes for
application i LhgvinyIpRedRiond, RintRar Rk, BéAdniRHIERicHEIRt bR, B@tabR@RBhhgbY
subcut aneous, intranuscular or _intravenqus injection, e.g. as a sterile
'sol ution or suspes iBrludeciePPRiE ALl IR GPRiPrEreey. dbgrTY. RranaeiFAbYTY ArestingN
where a_suspensisafal ccifthiige idcfude fotyhBl PR RAcUrAcly i adidliitior | @ t he
teat; (c) topical application, e.g. as a cream ol ntnent or spray applied
to the skin; or methacrylic acid and/or their esters, waxes, fatty alcohols, zein, shellac or gluten.

Suitable preservatives include sodium benzoate, vitamin E, alpha-tocopherol, ascorbic

15 acid, methyl paraben, propyl paraben or sodium bisulphite. Suifable lubricants 'mclude
magnesium stearate, steric acid, sedium oleate, sodium chloride or talc. Suitable time

delay agents include glyceryl monostearate or glyceryl distearate.

The invention will now be described with reference to the following Examples.

20 These Examples are not to be construed as limiting the invention in any way.

Experimental Method
It has been suggested that lesions of the brain dopamine systems in mammalian
species serve as models for a variety of neuropsychiatric disorders. When lesions are
25 placed at various levels along the ascending dopamine pathways in the brains of
experimental animals, there are alterations in dopamine function which are accompanied
by both acute and prolonged changes in emotional, motoric and feeding behaviours,

each of which has been attributed to a specific biochemical sequelae.

30 For example, alterations of central catecholamine function, particularly that of
the ascending noradrenergic and dopamine systems innervating the striatum have been

identified as responsible for underlying schizophrenia(30). The experimental
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exampl e, alteration of central at echo functi.o articularly that
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15 function, in particular, the similarities between 6-OHDA induced anorexia and that

occurring after amphetamine.

At appropriate concentrations, the neurotoxin 6-hydroxydopamine (hereinafter

referred to as "6-OHDA™) produces specific and permanent lesions of brain

20 monoamines. Intracranial injections of this compound were used in the Examples to
produce models of movement disorders such as Parkinson's disease and schizophrenia.
Bilateral lesions of the nigrostriatal pathway result in a vegetative, akinetic syndrome
characterised by lack of voluntary movement, hunched posture and body weight loss
concomitant with severe adipsta and aphagia. As a check on the results, I-methyl-4-

25 phenyl-1,2,3,6-tetrahydropyridine (hereinafter referred to as "MPTP") which is also
known to cause Parkinsonism by mechanisms similar to that of 6-OHDA was

administered as a second animal model.

In humans, MPTP was first synthesised as a herbicide, similar to paraquat, and
30 workers exposed to large quantities developed irreversible Parkinsonism, not unlike the
idiosyncratic form of the disease. Then, MPTP was used in the illicit drug market to

“cut" morphine and give it an increased boost (e.g. by euphoria). This use resulted in
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15 receiving intracerebral injections of 6-OHDA and measurements were taken during the

light and dark phases of the light cycle. (LL = 24h exposure to light; LD = 12h light,
" 12h dark cycle.)

Figure 2B is a graph showing the effect of constant light exposure on locomotion
20 during 10 minute test sessions in an infrared activity chamber within 4 days after rats
received intracerebral injections of 6-OHDA and measurements were taken during the
light and dark phases of the light cycle. (LI = 24h exposure to light; LD = 12h light,
12h dark cycle.)

25 | Figure 3 is a graph showing the effect of constant light exposure on the ability to
retract a limb during several measurement sessions during the light and dark phases of
the light cycle after rats received intracerebral injections of 6-OHDA. (LL =24h
exposure to light; LD = 12h light, 12h dark cycle.)
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15 Figure 7 is a graph showing the effect of pinealectomy on body weight
regulation in rats receiving intra-cerebral injections of 6-OHDA to induce experimental
- anorexia and body weight loss in which injections were administered on the day marked
"I" and body weight was plotted with respect to the daily cumulative change for each
group. (PX = pinealectomized animals and SHAM = animals were subjected to control

20 surgery without extracting the pineal.)

Figure 8A is a graph showing the effect of pinealectomy on overall locomotion
during several 10 minute test sessions in an infrared activity chamber in rats receiving
intracerebral injections of 6-OHDA and measurements were taken during the light and

25  dark phases of the light cycle. (PX = pinealectomized animals and SHAM = animals

were subjected to control surgery without extracting the pineal.)

Figure 8B is a graph showing the effect of pinealectomy on locomotion during
10 minute test sessions in an infrared activity chamber within 4 days after rats received
30 intracerebral injections of 6-OHDA and measurements were taken during the light and
dark phases of the light cycle. (PX = pinealectomized animals and SHAM = animals

were subjected to control surgery without extracting the pineal.)
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Figure 8B is a graph s owi ng the effect of pinealectony on |oconotion
during 10 mi nutEfedt %‘5§§%§H§g g PRSIt rared activity chanmber within 4
days after rats received 30 intracerebral injections of 6-OHDA and

measurenents were taken during the |jight and
Figure 11 is a graph showing the effect of pinealectomy on the ability to

ambulate during several measurement sessions after rats received intracerebral
15 injections of 6-OHDA and measurements were taken during the light and dark phases of
the light cycle.(PX = pinealectomized animals and SHAM = animals were subjected to

" control surgery without extracting the pineal.)

Figure 12 is a graph showing the effect of pinealectomy compared with animals
20 subjected to control surgery without extracting the pineal on a 3hr food and water intake
test in animals 6 days after they were injected with intra-cerebral 6-OHDA and

measurements were taken during the first 3hr period after the onset of the dark cycle.

Figure 13 is a graph showing the effect of pinealectomy on the tendency of rats
25 to walk into the centre squares of an infrared open field (Athigmotaxis) after receiving
intracerebral injections of 6-OHDA and measurements were taken during the light
phase of the light cycle.(PX = pinealectomized animals and SHAM = animals were

subjected to control surgery without extracting the pineal.)



dark phases of the light cycle. (PX = pineal ectom zed ani mal s and SHAM =
animals were subjected to control surgery without extrZ@8tSenierolrs 2808eal . )
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26 Sept ember 2003  Figure 15B is a graph showing the effect of intracerebroventricular implants of

melatonin on change in locomotion during 10 minute test sessions in an infrared
15 activity chamber 5 days after rats received intracerebral injections of 6-OHDA and
measurernents were taken during the light phase of the light cycle.(Mel = Melatonin and
~ Nyl =Nylon.)

Figure 16 is a graph showing the effect of intracerebroventricular implants of
20 melatonin on the ability to retract a limb during the test night measurement session
during the dark phase of the light cycle after rats received intracerebral injections of 6-
OHDA. (Mel = Melatonin and Nyl = Nylon.)

Figure 17 is a graph showing the effect of intracerebroventricular implants of
25 melatonin on the ability to step down during the test night measurement session during
the dark phase of the light cycle after rats received intracerebral injections of 6-OHDA.
(Mel = Melatonin and Nyl = Nylon.)

Figure 18 is a graph showing the effect of intracerebroventricular implants of
30 melatonin on the abilify to ambulate during the test night measurement session during
the dark phase of the light cycle after rats received intracerebral injections of 6-OHDA.
(Mel = Melatonin and Nyl = Nylon.)
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Nylon.) Figure 18 is a gr agtgeshowl ng the effect of intracerebroventricul ar

inplants of 30 thlight ahashobifie gl cxds (PX v ningalspioimzad anigalsiang SHAM Fagimal§ ght

measur enent  sessib sGEdidio hfrdl AlrberP RARRuOLK b G idiifeafycl € after rats
recei ved intracerebral injections of" 6- CHDA (I\/él = Melatonin and Nyl =

Nyl on.) 26 Septenber 2003
Figure 21 A is a graph showing the effect of pinealectomy on locomotion during

15 a 10 minute test sessions in an infrared activity chamber at 1h after rats received an
intraperitoneal injection of MPTP and measurements were taken during the light phase
of the light cycle. (PX = pinealectomized animals and SHAM = animals were subjected

to control surgery without extracting the pineal.)

20 Figure 21B is a graph showing the effect of pinealectomy on locomotion during
10 minute test sesstons in an infrared activity chamber during recovery at 48h after rats
received intraperitoneal injection of MPTP and measurements were taken during the
light phase of the light cycle. (PX = pinealectomized animals and SHAM = animals
were

25

Figure 22A is a graph showing the effect of intracerebroventricular implants of
. melatonin on body weight regulation in rats receiving intraperitoneal injections of
MPTP to induce experimental anorexia and body weight loss in which injections were
administered on the day marked "inj." and body weight was plotted with respect to the

30 daily cumulative change for each group. (Mel = Melatonin and Nyl = Nylon.)



WO 00/ 59504 PCT/ AUOQ 00275 -22 Figure 19 is a graph showing the effect of
pi neal ectony on body weight regulation in rats receivi 7§ Saptember 2003
intraperitoneal injection of MPTP to induce experinmental anorexia and body
wei ght loss in which injections were adm ni stered on the day marked "inj."
and body weight was plotted with respect to the daily cunul ati ve change for

each 5 groyp. = pi neal ectom zed ani mal s and SHAM = i e
¥ttt o Ryl

subj ect ed surgery w thout extracting the pineal. I'gure 20 is
a graph showing the effect of pineal ectomZ3en overall |oconotion during
several 10 mnute test sessions in an infrared activity chanber at 1 and
48h after 10 rats r Eippia22B inngiaph shopang the pliect of injresstebrvewsticplrrimplants of

measur enents were taken.,duging. i . of . - . PX =
o1 noal ect om 2edPSHPTAPE 05 G5 yieldibin R A8 e iibellofl kS o
surgery Ww t houtMeRe foddicagxderimeptainmatexia ahil §odyewd i loss irmwhich pijectihovverg t he
effect of pinealecto on_ | qconotipn .duri 15 10 m nute test sessions
in an infrared a&ﬂﬂ‘ﬂ%@”&ﬁﬁﬁ%ﬁ"m&é}ﬂ?' ef'l“flg’gd?ﬁ?%ﬁr"éaéé’%gg V4fjp respect to the

i ntraperitongalgaiiph@filheR cBingh Rt Radi HHoupe adel-cIeRioRina &%yl &i8iordur i ng t he

| i ght phase of the light cycle. (PX = pineal ectom zed ani mals and SHAM =
animal s were subjected to control surgery wthout extracting the pineal.)

20 Figure 21 Bis a@ﬁ&ﬁﬁ@@\g@g shdW@n@fik eftct Of inBh A REhPidY 2P PiREQIDL | ON
during 10 mnute test sessions in an infrared activity chanmber ‘during

recovery at 48hmelétbmn onaveall loeerotinadiuring 8 punyte tealesghsian jien INGAred ACLVEYP and
measurenments were {aken. duti.n L aklt-_ p: Jd . (PX =
pi neal ect om zed ﬁrﬁf’eﬁé S mﬁ){}%ﬁgﬁn+%1§1%%§ée%%ﬁﬁﬁéla# gpm)é%&a gr aph
showi ng t heief frreturshenthtveratakes Buringdhd light abddark phodsesntf shedight egelea(Meli=n on
body wei ght regul ation i FI {ggs rScei ving intraperitoneal injections of
MPTP to i nduce M&paringed gl =NXrdxi a and body weight |oss in which
‘injections were admnistered on the day marked "inj." and body wei ght was

plotted with respect to the 30 daily cunul ative, change for. each ?I‘ oup. (Mel
= Mel atoni n and Nyl Figusg338is  eagh M%@pff%e@mtraccrc roventricular implants of

melatonin on locomotion during the dark phase of the light cycle during 10 minute tést
15 sessions in an infrared activity chamber within 4 days after rats received intraperitoneal

injection of MPTP. (Mel = Melatonin and Nyl = Nylon.)

Figure 24 is a graph showing the effect of intracerebroventricular implants of
melatonin on the ability to step down during the dark phase of the light cycle within 4
‘20 days after rats received intraperitoneal injection of MPTP.(Mei= Melatonin and NYL =
Nylon).

Figure 25 is a graph showing the effect of bright light therapy and oral atenolol
(50 mg daily) on the ability of a patient with Parkinson's disease to walk 6 metres before

25 and after 2 weeks of treatment.

Figure 26 is a graph showing the effect of bright light therapy and oral atenolol
(50 mg daily) on the ability of a patient with Parkinson's disease to touch their toe to
their inner knee (x 10). Measurements were taken before treatments commencing after

30 2 weeks of treatments and 5 weeks after treatments were discontinued.



WO 00/ 59504 -23_ PCT/ AUOCO 09275 Figure 22B is a graph show n? the effect of
intracerebroventricular inplants of nelatonin on the cRANelamPasd893 wei ght
inrats receiving intraperitoneal injections of MPTP to induce
experinmental anorexia and body weight [oss in which injections were

adm ni stered on the day marked "inj." and body weight was plotted with
respect tow@) 0 4daily cunul ati ve change for each group, {,I\/bl = Mel atonin
and Nyl = Fo3™ gure 23A is a graph showi ng the ef f ebE1/gpI000275
intracerebroventricular inplants of nelatahin on overall |oconotion during
10 mnute test sessions in an infrared activity chanber in rats within 4
days after recekXAMPLEULracerebral injection of MPTP and 10 neasurenents
were taken during the light and dark phases of the light cycle . (Ml =

Mel atonin and Nyl = Nylon.) Figure 23B is a graph showi ng the effect of

i ntracerebroventri cutt@matufdd kadiss ofthelatoiih aiag e involveld QOBEBVelpm@dHl dfigbtdrhe
dark phase of the light cycle during.10 m nute test 15 sessions_in an
infrared acti vi tgpaimgnt &oeethod ot g epdegenoysipelatpnip gleaseisibyplasBer i t oneal

i nj ection of sMPIRY a6 Wedn énviVilrAdn® Hhire RRY aPbevpasedivd B}lkh%, cilsgif Bord40hS gBugr aph

showi ng the effect of intracerebroventricular inplants of nelatonrn on the
ability to stepofthoimelsiwas pleped reanckavionyreans with fonseat lighty fminipwrhe within 4 20
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t herapy and or afollatvenol ol (50 ng daily) on the ability of a patient with
Par ki nson's disease to walk 6 netres before 25 and after 2 weeks of
treatment. Figure 26 is a graph showing the effect of bright |ight therapy

and oral ateggol ol  (Afferkcé@ralldhyls\of cétfrot biedBiidris{ Al fmaAs Werk hifedtedBifatbrally
Par ki nson's di sease tQ touch their toe to their inner knee (x 10).

Measurements were t akEr2Hof # B&isqtulien pit-O8 e Bordn yeight wes mepsyredeash daxf

‘treatnments and 5 wegls afbtRE ordsEQAHERScYMR R Hokfr PRFIRHRL watn er
2003 WO 00/ 50504 Joraferiio (EhEoybRIafd ot Wi ERLEEP
assessing the performance of animals in the open field and on three tests

routinely used to assess motor function . Open field activity was measured in a
15 PVC box fitted with infrared sensors. The number of beams broken during a 10
minute test period was registered. The three reflex tests employed were latency
to retract a limb elevated 25¢m above the surface of tﬁc test area, latency to step
up or down from a raised platform when the rear torso was elevated 30cm above
the test area surface and latency to step outside a prescribed area. All tests had an
20 optimal latency cut off point of 30s and were based on extensive validation, use

and experience.

A second group of cannulated animals was placed in an environment with a 12hr
light/12hr dark cycle. After 20 days of control observations of body weight and motor
25 function, the animals were injected with 6-OFHDA as described below in Example 3.
Body weight was measured each day after 6-OHDA for 24 days and motor performance

was measured on days 2, 4, 14 15.



-24 EXAMPLE | PCT/ AUCQ 00275 The natural release of nelatonin may b

i nvol ved in the devel opnent of notor inpairnent. One nﬁGhﬁﬁPmeb@rrﬂWBr ting
endogenous nel atonin release is by placing 5 animals in an environment
where they are exposed to bright, constant light. One group of aninmals was
pl aced in an environnment with constant |ight (mninmmintensity=l50l ux) t wo
weeks after under oi ng cannul ation of the PLH described as_ . follows:

After seveldl g g of control observations, all animals Wb ?Hm&?t ed
bilaterally vvrth 2l of an 84g/l soluti on 25 6- OHDA. Body wei ght was
measured each day just after the onset of the light cycle and notor
performance was neaFigued] diyws ags:kaﬂ}sbmgﬂathe chargk dx baiyoeight famnimelshousedt he

open field and on_th et ts | dto ssesm)tr

Chen field act P dcomrdRetie sit i R SV o R o dfrer hPRAE”
sensors. The nygeston@f sUHENA. RekA tiy, thage anihéls hﬁilsﬁdlixﬂL/De;ﬁbwﬁEiI od was
regi stered. The three reflex tests enployed were |atency to r tract a linb

el evat ed 25cm disesressively mqse ?eéfﬁrédﬂrp‘f’lt?%d&‘é%lghté]ﬁ“’é‘éhosleé’f =08Ds Repevertp or
down from a ai3eaRbat ot m?ad}mm?ermﬁ 50, MBS EHRYAhER iBDaTvalkove

the test area surface and Tatency to ep outside a prescribed area. All
tests had an 2Gtitlpedsinglweight etey 4¢ut of f point of 30s and were based on
extensive validation, use and experience. A second group of cannul ated

ani mal s was pl aced in an environment with a 12hr || ght/ 12hr dark cycle.
After 20 days of corthe elotwlstédity @hiab nstsef moos funseiby wereaipifivatthr did&eftunct i on,

the animals were injected with 6-OHDA_as. descri hed bel ow i.n Exanpl e 3.
Body el oht. wadepth BeeHo gt oy ReE 2R R freppen s Yen SERRE D
per f or mance jg WagsskBasdin g . asimdBYi§ected With A-OHIMA thah tiiephaixbein L2DQ§= YO As

00/ 59504 PCT/ AUOO 00275 -25 Fig ureJ shows the daily cunul atjve change in
body wei ght f orshaym ﬁhlflgurﬁaﬁsghen tested during the recovery phase of the experiment, the

performance of L/L animals was significantly better than that of L/D animals (p=.035).

Latency to retract a limb (Figure 3} was only slightly increased by 6-OHDA
15 animals if they were housed in L/L while those housed in L/D showed the classical
severe impairment of this reflex. The performance of L/L animals was significantly
" better than in L/D animals (p=.000). Latency to Step was similarly affected with L/L
animals showing slight impairment whiie those in L/D were severely impaired (Figure
4; p=.0079). Latency to ambulate was only marginally affected by exposure to L/L but
20  with a significant trend by L/ animals in the predicted direction (Figure 5; p=.089).

Animals housed in L/L lived longer than those in L/D. As shown in Figure 6, the
food intake of animals in the L/L group was significantly higher than that of animals in
L/D during a 3 hour test {p=.025) while water intake was similar in both groups.
25
EXAMPLE 2

In order to remove the principle source of endogenous melatonin, the pineal
gland was surgically removed under anaesthesia. SHAM rats served as controls which
30 were subjected to surgery including anaesthesia, incision, craniotomy, puncturing of the
sinus and bleeding, but the pineal was not disturbed. Body weight was measured each

day for the course of the experiment and motor reflex control was measured on days 2,



in ether L/L or LIDwas simlar for the first 22 days of control
observation before the injection of 6-OHDA. After this 46iaPterbRIZO08ni mal s
housed in LID showed a progressively nore severe drop in body wei ght than
those in L/L (p=.001). Recovery 5 comrenced 10 days after 6-COHDA injection
in L/L animals while those in LID were still |oosing weight at day 44. The
not or act i yji all tests of notor function were signifi i fferent
bet ween th‘)e(,biﬂ\)/{\%ﬁg‘ir oups. In Figure 2A, inpairment in the ‘gé&zfﬁ”%%"?éé% was
significantly 10 |l ess severe in LIL ani mal26-i njected with 6- CHDA t han those
housed in LID (p=.05). As shown in Fi gu_r(_a 2A, when tested during the -
recovery phase 4of4.tlhe6d)an inregiions were adpuustesechasrspecifisd in Ekaraple Aekeeptithst

significantly t: . t I i (p= ency.to retract
a linb (Figure 3 ﬁé%"t“g?i‘{g? lﬁﬁegﬁ{“ﬁé “ﬁﬁ?&ég‘?gﬁ“@e@%% Wa@aﬁaﬂ‘?(mnﬁ%é‘yﬁf t hey
wer e housed i niddidatadhi | e t hose housed in L/ D showed the classical severe

i npai rment of this reflex. The performance of L/L animals was significantly
better than in LID animals (p=.000). Latency to Step was simlarly affected
with L/L arg mal s shewhdveh islFighé 7, itiesody Mepht shint@ald WS BZ iwas bikRayeree
severely inpaired (Figure .4; p=AQ?9). Latency to ambulate was only
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sour ce of endo@arsbuws tiel the oprinrfield prefopnameabf PXj heindlswas sighifigintlylbeyerr enoved
under anaest hesi M rats,se as controls which 30 were subjected to
‘surgery incl ud?%_goﬁg‘@gf%ggftg?" sﬁgg@P%eﬁa,e ‘fﬁaﬁﬁe‘a’?%%}?f’%%ﬁsef MSEUEThe
sinus and bl ee@ixngimilsihlsd fowpl sigaifican SrembDiowaidUettérppdornBaclduiRl: alttesras
measured each day f?lr he_cqurse of the experiment and notor reflex
famha Syt

control was nesSHPBEY anigylsqEigiee#bs p~9603 WO 00159504
PCT/ AU00100275 - 26

15 As shown in Figure 13 thigmotaxis, or the tenancy of animals to avoid
movement into the centre squares of an open field, was also reduced by pinealectomy.
" Pinealectomy reduced the associated anxiety resulting in significantly increased

movement as compared to SHAM operated controls (p=.019).

20 EXAMPLE3

In order to produce a sustained central release of melatonin, Regulin® pellets
were implanted into the left cerebral ventricle of rats at the time of cannulation of the
posterior, lateral hypothalamus (PLH). Control rats were implanted with inert nylon

25 pellets of the same dimensions. This method of melatonin administration was chosen on
the basis of studies which demonstrated that peripheral injection produced a mild
- impairment of motor function which was possible because the injection of a bolus does
not approximate the low sustained release characteristics of natural release. Animals
were cannulated and tested as described in Example 1.

30



4, 14, 15. 6-OHDA injections were adm nistered as specified in Exanple 3
except that the injections were made acutely w thout i ¥ 38htemReOPRanent
cannul ae, on the days indicated. 5 As shown in Figure 7, the body wei ght
of animals with PZ was simlar to the SHAM aninmals until they received an
intracerebral injection of 6-0OHDA. Both groups then |ost body weight at a
conparable rate on the first 2 days after injection, but_then the PX

ani mal s i n&YQWERW4t hei r wei ght on days 23 to 30 while thgcgﬁﬁﬂﬂ’%fférat ed
animals continued to decline during that-2imme and the difference was
significant (p-.05). Figure 10 8A shows that the open field performance of
PX ani mal s was si gniAd shawh inyFipet ti érthe {nimal® Abpladtebwith hgbn pdlletshitidplay&HAM

operated counterparts at both tines .of neasurepent. X anj.nal.s. al. so showed
orgni T Lcant 1 oHBREBIE LU BPOBOVHEp R DL NS (128 Ao CaOHDAGBIE Bt nar
the SHAM ani nal gef foftan@uSBeorery &fordhencdPsinarsh eiNsden ifiridile inkgladtbd @Rt axi s,
or the tenancy of animals to avoid _novenent. into the centre squares of an

open field, wasmelpopiny Eloweed. apmys with melatosyy implamtshgyed 2 BIIE seEefdesalt he
associ at ed apxi j IHA;S EgRI s t Eple ; V@t as
conpared to mﬁ%&?@%ég% tHraSo]ig‘grgl(lﬁﬁjfg?g?gb)'l.]yadgrl%g%ah}%ﬁ%%a?n order to
produce a sust aimpatmertrwasalgnifishrslygeeatsf than iranyderi implaigegiainiongls in this fdustday wer e
impl anted into thedl eft 1g&rebral ventricle of rats at the tine of

cannul ati on of RO EoHA) or Iateral hypothal amus (PLH). Control rats
were inplanted with inert nylon 25 pellets of the same di nensions. This

met hod of nel atoni n adni ni str.atiop. was, chosen on, the basi f studies

whi ch denonstrated t °BEF‘?%_E‘§F%P54ﬁ?de%tﬂi‘eo‘ﬁ’eﬁﬂ(?aﬁq’g&&] ‘&peﬁifﬁ’@op ™¥fent of
motor functijgn yaited cdReriQaShE R ResAHsewh\BordifidaR0f WeRe B andindloikslatiees

not approxi mate the | ow sustai ned rel ease characteristics of natural

rel ease. Ani mal with msleonitlpuPed2e d Thernines irgplaniad wigheeipoetr displazsdapl e 1. 30
26 Sept enber Zogguévf\}@{lﬁ%pggﬁgﬂ el OOGROR K25 mé’% i tRRRWE mlubh B ALEAmdd,  the

animals inplante | on pellets displayed
implanted with inert nylon. The performance of the animals implanted with melatonin

on the 3 motor tests was also slower than the animals-implanted with nylon although

15 not significant (Figures 16-18).
EXAMPLE 4

Animals in this study were again pinealectomized or subjected to the SHAM
20 operation. Four to eight weeks after the pinealectomy all animals received
intraperitoneal injections of MPTP as described in Example 5. Body weight was
measured for several days before and 4 days after MPTP. Performance on all motor

tests was measured 1hr and 48hrs after MPTP administration.

25 As shown in Figures 19A and B, PX animals regulated their body weight at a
level slightly higher than that of SHAM operated controls. Furthermore, they also lost
slightly less weight after MPTP injection than their SHAM operated counterparts, but

this difference was not significant.



progressive reduction in body weight for the first four days after 6-OHDA
injection and then spontaneous recovery commenced sim |2§,§/qp@,erf|q>e&t Qéen in
animals inplanted with nelatonin. However, aninmals with nelatonin inplants
showed a nore sever | oss of 5 body weight on a daily basis fromday 16 to
the end of the experinent and this inpairnment was significantly great er
than in ny I anted animals in this four day period

shown in F%oég% SA and B, the overall change in open fléﬁau?)m%’gr mstnce
10 and that occurring during the test sessifon was si gnificantly worse in
animals inmplanted wth nelatonin 0022). The aninmals inplanted with
mel at oni n di spl ayed F@EW@%QJ%’PW@ﬁaFﬁ @ﬁ’fMp Porqgtmemd prmals @inghleethmizad Watsr e
than tw ce as th The

perf or mance of %gt%erra SH]A Etrtatgg%@hrg(ﬁetog%%ntrhﬂ%&&%&gwﬁot or tests
was al so sl owerszgrinﬁnanﬂmwtamnd’é{ imalp rathe epenvield Figrkaoil Aglpttid tprand PE not

significant (Fi n .t study were again
pi neal ect om zeoag’ﬂpqiffﬁ?ve& %‘%W‘%ﬂegb% at‘?lo Four to ei ght weeks

after the pipealectony all animals received intraperi toneal | nj ections of
MPTP as described in Exanple S. Body weight was neasured for several days
before and 4 da@w MPTP. Performance on all notor tests was neasured
lhr and 48hrs after MPTP adm nistration. 25 As shown in Figures 19A and B,
PX animals regul ated their body weight at a |[|evel slightly higher than
that of SHAM oper at ddecnveisimplantgd wib intgeacbraliesiatenis pellesser inast iydasy | ess

ht aft ts, but
Uhi o i 71 er encCEaioRl BB 1A hlekpri W ARG B EHoPUBRERRATG.S, O
PCTI AUCQ 00275 int@fypéthgiamie c2dubdgoidtet tha torditol fdrformbrice walv/REEsstd, @l tanigrats
| | ect t h ted cqntrol
T e St o R SR A, SR RPEE S SRS 1 e
open field (FI ffebis SL MNP TPADBSfrolaidd B trauniaiB kifin GeCHDAL @6k fovigdden t han

SHAMs (Figure 21 B; p=. 0114} ) .
opportunity to study the phenomenon of recovery. Body weight was measured daily and

motor performance was measured lh, and 2 days after injection.
15
As shown in Figure 22A animals ir.rtplanted with melatonin did not gain as
" much weight during the time of observation as those implanted with inert nylon. The
difference in rate of weight gain was reduced after the injection of MPTP and this
difference is shown in Figure 22B (p=.0201) and was significant. As shown in Figure
20 23A and B, the implantation of melatonin pellets increased the motor impairment seen
after MPTP as compared to those animals implanted with nylon (overall performance
p=.0344; night performance trend, p=.0638). As shown in Figure 24 the animals with
melatonin implants displayed a significant decrement in the ability to step when
assessed during the night (p=.0238).
25

30



5 EXAMPLE 5 The rats were inplanted with intracerebral |l atonin pellets or
inert nylon as described in Exanple 3 wth the excepti gﬁﬁaﬁ%m?ﬂ@&%re
not inplanted with 10 intrahypot hal am ¢ cannul ae. After the control
performance was assessed, all animals received intraperitoneal injections
of MPTP on day 4 (7ng/kg/i.p.). Gven that the effects of MPTP are |ess
prol onged and matic than 6-OHDA, this provided an opportunity to study
t he phenon@'r?o‘f?}%@yrecovery. Body wei ght was neasured dai P@T’éﬁﬂ" or
performance was neasured 1h, and 2 days afg2®r injection. 15 As shown in
Figure 22A, animals inplanted with nmelatonin did not gain as nuch weight
during the tineEXAMPEE®Gvati on as those inplanted with inert nylon. The
difference in rate of weight gain was reduced after the injection of MPTP
and this difference is shown in Figure 22B (p=.0201) and was significant.
As shown in Figure 20ne@fieDdiafhoséd®ydaidddadiidr akithOPhrihsois dieast wasiibbb %o

i ncreased the notor inpai seen  after MPTP as conpared to those

ani 1l s il ant BAEHER TP LGN BRBIOF Y RCH AGTEians By dBeape bAfoghtetring

performance &repd o@ﬁnﬁf@@i@ﬂsg Wpon %hEnlYl‘g' td dhtdebise Retbnid \Bc@ibi BT fis p‘gﬁelﬁt was

mel atonin inplants di swgg a signiticant” decrenent in the ability to step
when assessed dals¢ prgsar i of (hp H-ropBiggnereagazonist, Sdenotathesioz@REWO

00/ 59504 PCT/ Al . ' [ S

car i or i th part Abgfeicns pebibin BokbeaRahd R ool WRURPRER JeBRED 1o,
| ux) for two, Ilbdforenreameni amsngneed atay? wenke ldoef ore retiring 5 and one

i mredi ately upon arising to antagoni se nelatonin secretion . This patient
was al so prescribed 50nmg of the D noradrenergic antagoni st, Atenolol,

before goingoto bedas shenpatiz@eRS tRSithO LR BeyM0a B dafSind ratch ey body

wei ght were neasured o
_ 31.3 seconds before treatment to 13.5 seconds after treatment. Similarly, the time

taken to lift her foot to her knee and return it to the floor 10 times went from 58s(R)
65s(L) before treatment to 44 seconds for either leg two weeks after treatment.
Similarly, on other motor tests the patient showed improvement after treatment and

15 the memory loss and her mental state improved, permitting her to decrease her daily
dose of I-dopa. Her tremor and rigidity also improved. The patient also presented as
thin with a poor appetite and unable to gain weight during the course of her disease
but gained 3 kilos in body weight after 2 weeks of treatment. Her increased movement

permitted her to increase her daily activities and her quality of life greatly improved.

20
A second patient, diagnosed with Parkinson's disease at least 10 years
previously was tested on the same tests as the first patient. The effect that bright light
therapy (1000 lux) 1 hour in the morning and 1 hour at night with Atenolo! 50 mg
before retiring had on the ability to perform leg movements is shown in figure 26.
25

The latency required to touch her knee with her foot and return to the floor 10
times improved dramatically after 5 weeks of treatment. When the patient was taken

off the treatment for 5 weeks her performance deteriorated.



before treatment commenced and 2 weeks |later. 10 As shown in figure 25 the
time taken to walk a 3 metre path and return was 31.3 SECSRERINPRIZ0P3
treatment to 13.5 seconds after treatnent. Simlarly, the time taken to
lift her foot to her knee and return it to the floor 10 tinmes went from
58s(R) 65s(L) before treatnment to 44 seconds for either |leg two weeks

after treawae@gs 04Si mlarly, on other notor tests the patient showed

i nprovenent” a & treatment and 15 the menory | oss and her "REMY% Pst at e

i nproved, permtting her to decrease her d3ty dose of 1-dopa. Her trenor
and rigidity also inproved. The patient also presented as thin with a poor
appetite and unERAMRICGE ai n wei ght during the course of her disease but
gained 3 kilos in body weight after 2 weeks of treatnent. Her increased
novenment permtted her to increase her daily activities and her quality of
life greatly inproverhe c3fpdurdddDad, pattesesdtin il GQHDREslodd] HscRegdihnson' s

di sease at least_ 10 years. preyviQus tested qQn the sane tests as the
first patient. E’Kéwgﬁﬁe]cpnig%a’tz\ﬂb}‘%&}ﬂ%hqvﬁaﬁiycat %é‘regbfmﬂ%‘ﬁerﬁ ﬁ'i@?ci_t%]c?ur in
the norning gndyas Belitoliad otidk@hion\brt HayAUSRG! Wire Rffectlt wiked-OB® A €AdifdaRGn had on
the ability to pérformleg novenents is shown in figure 26. 25 The | at ency

required to toudptedmeRimaDfee et melgwpinpntpgerist(ML-2oinIMSO|(3ag peomlY)i nes

i nproved dramat j : t ) e} .

taken of f tho PEaDY Pl MAREKenatinfol 63 (bnec KRG B BRI highfian
Sept enber 2003 MO tHGY 158EAALPIT (haldGab@qEnbdays30 EXAMPLE 7 The conpound

M.- 23, was tested in the 6-OHDA nodel described in EXAMPLE 1 using a 12hr
| ight/12hr dark cycle. Briefly, animals were subject to 13 5 days

control | ed ghservat iMn.23grevdayd thé devetypnwat & serdreboRd intpidmeat plAly Ani mal s
in the treatnent ,grg g ?ﬁieve mel 2$I n antdat?koni st (HL-ZB in DVBO (3
g per nl)) t heTEpY g ﬁ%‘?‘ ateq Wt%er per'? PENEYF! § fFEre BodY Preishy lotnce on
Ej he day of 6- OHpArdcRI§EhilP en HEIOHTRN I dRIAAL | WhiiOF oh U 73niHPSia Arent
ays. ‘
y ODHA/vehicle group died within 6 days after treatment, all rats treated with ML-23
recovered and were capable of regulating their body weight.. Horizontal and vertical
15 movement, particularly at night, were significantly improved by the regimen of ML-23
employed. The latency to perform the 3 motor tests (latency to retract a limb, latency to
~ step, and latency to ambulate) were also improved during the test and recovery periods
after treatment with ML-23. In summary, ail animals injected with ML-23 following 6-
ODHA injection performed better than those treated with vehicle following 6-ODHA

20 injection.
EXAMPLE 8

A second melatonin antagonist, S-20928, was tested in the 6-OHDA model

25 described in EXAMPLES i and 7. At a dose of Img/kg ip, S-20928 is capable of
repairing the most resilient consequence of DA degeneration in any pre-clinical model
of PD; that is, body weight (30, 31). Furthermore, in doing so, S-20928 decreases the

morbidity of the disease and increases survival time.



10 M- 23 prevented the devel opnent of severe notor irrpal r.nent pically
exhi bited by 6-CHDA treated rats. M-23 prevented the s&f 96@)%%} ght

| oss characteristically seen in 6-OHDA treated animals. Wile 3 out of 7
animals in the 6 ODHA/ vehicle group died within 6 days after treatnment, all
rats treated with M.-23 recovered and were capable of regulating their

body wei gh 000 kzontal and vertical 15 novenent, part t night,
were Si gm%V y i nproved by the regi nen of M- 23 enpl g?/ie{fﬁ%%egl at ency

to performthe 3 motor tests (latency to r&tract a linb, latency to st ep,
and | atency to anbul ate) were also inproved during the test and recovery
periods after REEEREB®ES)ith M.-23. In summary, all animals injected with
M.-23 following 6- ODHA injection performed better than those treated with
vehicle following 6-0ODHA 20 injection. EXAMPLE S A second nel atonin

ant agoni st, S- 200928 ,Chnang, {.6snébingnVthel. 8inMiDB&sybtdll, 1928. descri bed in
EXAMPLES | and 7. At a dose of 1ng/kg ip, S-20928 is capable of repairing
the nost resilient consequence of DA degeneration in any pre-clinical nodel
of PD;, that §s,2.bodBradbughia.X 8. BilThe Piiedl itand®@rdocring Adpédhg, 337, 148520928
decreases the norbidity of the disease and increases survival tine. 26
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the art mnﬁ%gg%%520|ate that the invention described hergpﬁaﬁg&&gﬁsceptible
to variations and nodifications other than3Bhose specifically described. It
is to be understood that the invention includes all such variations and
modi fi cations. Fhe Puunstt$.Bn ebd/sbrendsdiqunsei. 6l0-265f70(h@833t eps, f eat ures,
conpositions and conpounds referred 10 to or indicated in this
specification, individually or collectively, and any and all conbinations
of any two or ndZ.e obuwei,d.BiadBjonklundat.uApmstite 6, [Sf3-EN1084)2003 34 CLAI MS:
1. Use of a compound of fornmula (I) (1) where Xis NO2 or -N3 and Y is H or
| in the manufacture of a nedicanent for the treatment and/or prophyl axis
of a neurol @ggical or neuropsychlatrlc di sorder associated with altered

dopam ne function. 2, The 2%$ord|ng to claiml wherein Xis NO2 and Y
is H 3. Use of a co—ﬁlﬂfﬁﬁﬂﬁ "‘PP‘F?‘atRihatﬁ’GFF‘Rn“@ desegibegihergjn is

susceptible to variations and modifications other than those specifically described. It is

to be understood that the invention includes all such variations and modifications. The

invention also includes all of the steps, features, compositions and compounds referred
10 to or indicated in this specification, individually or collectively, and any and all

combinations of any two or more of said steps or features.



wherein R represents a hydrogen atomor a group -OR4 in which R4 denotes
a hydrogen atomor a substituted or unsubstituted group 2CrRREMES AR0AI ky|
cycl oal kyl, cycl oal kyl al kyl , phenyl, phenyl al kyl and di phenyl al kyl, 26
Sept enber 2003 35 R, represents a hydrogen atomor a group -COOR5 in

whi ch R5 denotes a hydrogen atomor a substituted or unsubstituted al kyl
group, R2 represents a hydrogen atomor augroup -R 2 with R 2 representing
an al kyl or substituted alkyl radical, R3 represents -C(=0O-(CH2)n R6 in
whi ch n represqﬁﬁgnﬁ or an integer from1l to 3 and R6 represents a hydrogen
atom or an al kyT, u%stituted al kyl, al kene, substituted al kene, cycl oal kyl
or substituted cycloal kyl group, or a substituted or unsubstituted

het er ocycli c group agsen _from rol.i di ne, piperidine, piperazine,
honnpiperidine}'honggfﬁb?g%m%g?d§%¢ﬁﬂ%ﬂﬁLe and thi onor phol i ne;
-C(=X)-NH- (CH2)nf-R7 in which X represents an oxygen or sul fur atom n'
represents 0 or an integer froml1l to 3 and R7 repres

et s an al kyl
substituted al kyl, cycloal kyl, substituted cycloa phenyl| or
substituted phenyl grof#o~wi tkFthe provi sGHCHAY ré‘ents an al koxy
R3 represen q/group -CORg in

group, R represents a hydrog
which R8 represents a hydr nmet hyl %roap or a nethyl or propyl
B3 repr@sents a group

group substituted with a ha ,
-C(=X)-NH-(CH2),; -R7 in which X and R7 are as defined above, then R,
cannot be a hydrogen atom their optical isomers and their addition salts

in the manufacture of a

where X isNOyor Ny and YisHorl
in the manufacture of a medicament for the treatment and/or prophylaxis of a

neurological or neuropsychiatric disorder associated with altered dopamine function.
2. The use according to claim I wherein X is NO, and Y is H.

3. Use of a compound of formula (I1)

. R1\\ /CHz\ Ra
CH N
N K |
R—— [ Rz

()

wherein
R represents a hydrogen atom or a group -O-R4 in which R, denotes a
hydrogen atom or a substituted or unsubstituted group chosen from alkyl, cycloalkyl,

cycloalkylalkyl, phenyl, phenylalkyl and diphenylalkyl,



medi cament for the treatnent and/or prophylaxis of a neuyrql ogi cal
neur opsychiatric disorder associated with altered dopa#le%p%]"ﬂﬁrizﬁh?

wherein said nedi canent conprises an anount of conpound of formula (I1)
sufficient to block and/or inhibit nelatonin, precursors thereof and/or
met abol i ¢ products thereof. 4. Use according to any one of clains | to 3
wherein said neurological or neuropsychyatric disorder associated with
al tered dopami ne function is selected from novenent disorders and

psychi atric disor der§ gﬁpara teéi%ed by anxi ety. 68 Sﬁfpt,errb,er 2003 36 5. Use
according to claim4 wWherarn &4rUosaB B 8yt S5 of Oty ShwlichRadenies a

di sorder associ aydrogoniatom alatseliseithted @p amsubiginital allyeaprent di sorder sel ected
from Huntington's c?\o;e%se er{lo i C I#'qnb m)verre:i%}jl syndrome, restless |eg
syndrome (akat hesi a)? Tourret te & &1l et Burao » EPESFRG B alkyl

schi zophreni a, Piskstsutedidlisg aglizal, Punch drunk syndrone, progressive

subnucl ear pal sy, Koksrakr%\slxé-ns (Korsakoft's) syndronme, Miultiple Sclerosis,
Par ki nson' s di sease, hari ghant syndrone, acute dystonia, stroke,

trans-i schaem c-AEOREKL)+Ry di ve dyskinesia and nultiple systens atrophy
(Parkinson's plus). 6. e according to claim erein the novenent

di sorder is sel ect edmf“r’hgjc%mﬁgrrefﬁn%é)o a‘élnﬁqggrzflé%?“\g@?ﬁ%ﬁmﬁpté? hydregamess | eg
syndrome and t antdinveamalbij subsinged alkyl, bikeng edefidicd gikbie, fchialtyDorvhigiifida t he
novenent disord [ rkinson' s . disease. 8. e.according to claim4
wherein said ne rc%)oia%éf ar’or ansélﬁsr“(gug%d;sl8rh'i"5’tﬂ?s?18‘teld§?e§e(5?° e geuR Ehostefiomi t h

al tered dopami neyrfolidiot,i piweridise, gepeeczinechdnopipefding, Rotlbsipéraite, moadehapiabi a,
obsessi ve- conpulsive di.sorder, post traumatic stress disorder, acute

stress disorder, generalrsed anxi ety disorder and anxiety disorders due to
depression. 9.-00s¥)-HUd6Hgi-#®g t o cl ai m 8 wherein said neurol ogi cal or

_neuropsychiatric di; rv+1.S _generalised anxie di sorder. 10. Use
according to any oneﬁg{hq% % reg?mst%n 3 g\f{‘ecfré;flﬁursai\%a I ERESIRE ] @aAn igfeger

neur opsychi at riicomilstor Yend Fs seprbmdnvalii, aibtianed atghaytibgkyls saRuedi a
cachexia or ANQLRALA, FehM3P &bstituted phenyl group, |

with the proviso that if:

R represents an alkoxy group,

R represents a hydrogen atom and R; represents a group -CO-Rg in which Rg
represents a hydrogen atom, a methyl group or a methyl or propyl group substituted
with a halogen,

or if R; represents a group -C(=X)-NH-(CH,),-R,

in which X, n' and Ry are as defined above,

then R, cannot be a hydrogen atom,

their optical isomers and their addition salts in the manufacture of a
medicament for the treatment and/or prophylaxis of a neurological or neuropsychiatric
disorder associated with altered dopamine function, wherein said medicament
‘comprises an amount of compound of formula (I) sufficient to block and/or inhibit

melatonin, precursors thereof and/or metabolic products thereof.

4, Use according to any one of claims 1 to 3 wherein -said neurological or
neuropsychiatric disorder associated with altered dopamine function is selected from

movement disorders and psychiatric disorders characterized by anxiety.



11. Use according to any one of claims 1 to 3 wherein sgjd neurol ogi cal or
neur opsychi atri cgdi sorder associated with altered dopanisfe>SPiRIBRS™ Oﬁs

Al zheiner's disease or denentia. 12. Use according to any one of clains |
to 3 wherein said nedicanent is for admnistration in conbination with an
external therapy which blocks and/or inhibits melatonin, precursors

t hereof and/or netabolic products thereof 6 13. Use according to claim 12
wherein said external therapy conprises I%ght therapy. 14. Use according
to any one of clainms | to 3 wherein the nedicanment is for admnistration
in conbination with YUAtfgrdE Eholaim & whersiasrihacielngiealon eavebpsyshiairional 1y
i ght therapy. @r&@nRiaeh O3B dopankiieists GRNEhAH dQr@PYciBg hme! ai M
1 to 3 wherein said medicament is for ~admnistration in COfT%I nat i on w th
surgi cal abl at i BHEEBE SPGBt PBIdiST limhempyemenl syidsmer, reglessisg simdomdi ng to
any one of cl ai @Ratlesta®) PoMRBESI Hndiohe BBMHGAIRNEynliRnkO schi H}ePfa,StIfi&ts' onin
conmbi nation wth a 13-adrenergi c antagoni st, a cal ci um channe bl ocker or
a nel anocyte stfifdfeat PHgEh n&YRdiome, JRreswestsr cibiicleds afekay.m Katsakhersei n
said drug whi chxakdarsrss) daThd) RIA4PAC Ed1QBsis, Pk ERIARCH&Hsef ﬁlngi%ém%&ﬁs&é}e _
receptor blocker or a 13-adrenergic recePt or antagonist. 18. Use accCor di ng
to any one of CICHiEf¥sIPLY strakeyrassaichacals tagk drdixpdyskinpsia grmulgledysionsr at i on
orally, by inplarbhy @eddndbd'ypluspy inhal ation, by insufflation, topically,
vaginally or parenterally. 19. Use according to any one of clains 1 to 3
wherein said meti can®it2FURRELS clapmp ppilhesas thsnmosmenipdisorperds selectast freml | v
accept ably car riafisson'sliié46¢) bhizopheal¥ 38185 Wy syBar6hPhRNhrdive diskinesia.

7. Use according to claim 5 wherein the movement disorder is Parkinson's
disease.
8. Use according to claim 4 wherein said newrological or neuropsychiatric

disorder associated with altered dopamine function is selected from panic disorder,

agoraphobia, obsessive-compulsive disorder, post traumatic stress disorder, acute

stress disorder, gencralised anxiety disorder and anxiety disorders due to depression.

9. Use according to claim 8 wherein said neurological or neuropsychiatric
_ disorder is generalised anxiety disorder.

i0. Use according to any one of claims 1 to 3 wherein said neurological or

neuropsychiatric disorder associated with altered dopamine is anorexia cachexia or

anorexia nervosa.

il. Use according to any one of claims 1 to 3 wherein said ncurological or

neuropsychiatric disorder associated with altered dopamine function is Alzheimer's

disease or dementia.

12, Use according to any one of claims 1 to 3 wherein said medicament is for

administration in combination with an external therapy which blocks and/or inhibits

melatonin, precursors thereof and/or metabolic products thereof.

13. Use according to claim 12 wherein said external therapy comprises light
therapy.
14. Use according to any one of claims I to 3 wherein the medicament is for

administration in combination with a drug which alters dopamine function and

optionally light therapy.
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15. Use according to any one of claims 1 to 3 wherein said medicament is for

administration in combination with surgical ablation or destruction of the pineal gland.

i6. Use according to any one of claims 1 to 3 wherein said medicament is for
administration in combination with a B-adrenergic antagonist, a calcium channel

blocker or a melanocyte stimulating hormone.

17. Use according to claim 14 wherein said drug which alters dopamine function

is selected from a dopamine receptor blocker or a B-adrehergic receptor antagonist.

18. Use according to any one of claims 1 to 3 wherein said medicament is for
administration orally, by implant, rectally, by inhalation, by insufflation, topicaily,

vaginally or parenterally.

15, Use according to any one of claims | to 3 wherein said medicament further
comprises one or more pharmaceutically acceptably carriers, diluents, adjuvants or

excipients.





