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A method for the treatment and/or prophylaxis of a neurological or neuropsychiatric disorder associated with altered dopamine function
which comprises administering a compound of formula (1) or formula (IT} to a patient in need thereof.




METHOD FOR THE TREATMENT OF NEURCLOGE CAL OR NEUROPSYCHI fg gl qﬁal]s RS The
present invention relates generally to a nethod for the =Y B 1 or
prophyl axi s of neurol ogi cal or neuropsychiatric disorders, in particular
neur ol ogi cal or neuropsychiatric disorders associated with altered

dopam ne function. The pineal body, situated in the epithal anus at the
centre of the brain, synthesises 10 and releases nelatonin into the
general ci r¥AP%P¥n only during nocturnal darkness, irred@f@etowest whet her
a species is nocturnal or diurnal in its-dehavioural activity pattern. In
mammal s, the rhythm of pineal nocturnal nelatonin secretion is generated by
a biological clock |located at the suprachiasmatic nuclei (hereinafter

referred to as "SCN') tiaf Pﬁm follow ng a
circuitous route thr oﬁT??ﬂ?girl%Eg er enFR@S&%%@Eg&I conari an
nerves originating from t he CRNEUROPSYCHIAERIQRESORDERY] i n  synpat heti c
i nnervation on pinealocytes. In humans, the only natural phenonenon
presently known to inhibit nmelatonin release is bright light. Melatonin

rel ease appéars to THoepresshustvertiod releeh Seadnillyt @ £ haagR BY 1 YelunslYanllor
potent stinmuli,. mel atoni n rhyt hm makes nelatonin an

The staibiliﬁ%géof t he _ _
i deal candi dat FORYBIGPIIICHHTEIG! 05 FRUFRpSYbiatHsdisorderan pattisulahiayiolpgical or
i ndi sput abl e f@surdpbythiat® digdrdbhnlsQrmesasiit] H@red B aRak F.B%ﬁ&,di ng manmal s and
has been postulated for daily rhythns in non-seasona reeders. Daily
injections of nelatonin entrains free-running | oconotor activity rhythns of

rats housed in constapineAapdNEaRel%n GRRS; i,ght . _influences the speed
and direction of re ZE entrég?nner?t o p lré@ie}ﬁnsdﬁia hgt?nr?etoﬁglemrﬂhsy’&f F¥CEycl e

and r eor gadf seandaisigases ayqlatpwiniislesthe teenerdi sircufution w@”@mnﬁ&uﬁﬁalt&&nessh

ci rcadi an syst: ' t effects are dependant .upon on the
integrity of tlﬁggp %@ggﬁgﬁ%e? %g& Er%?lggﬂamfﬂc% di‘%“%‘%&‘lf%?‘ﬂ?‘ga]@@gﬂﬁi pEteg- hi gh
affinity nel attonhammesefst ohgthml of pideki thobiriaD nich@sn 8fd@ihSis %nf‘ré:‘&@%@%”

mel at oni n on tbhoo ipa?tlt%rlg%gfd | oconotor activity, there are early
unconfirmed repore€ 'R §4¢ TR pyprachjasmatcawele (bereippiins saferendtte actSENIM O

pi neal ect ony ahd @ndriok hgpoltiints. Afted POGWRL AlciBRlduY hiSU
reports ar unc&nfi rrr}teg they raise the }%osmsi b%?%@egpég&%%g’r%?’r%g Miction
on the | ocohotPaWags, St BmCPRAas @ervespiginating from Hs supetior eetvical foglia ¢hdint he

SCN. - Thi's woulsgmpahiRnahdiAdh Vh phhedieyaP! ﬁlnplﬁ-lrxan%,ogné 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



WO 00/ 59504 PCT/ AU00/ 00275 -2 the nore recent reports i%vgl Vi ng i el
model s of movenment disorders such as those where a decrda3@PH %r?)&@g:neous
notor activity in mce is found with both peripheral (1) and intranigral
(2) injection of nmelatonin as well as nelatonin bl ockade of L-Dopa induced
nmovenent (3) and nel atoni n nodul ati on of aponorphi ne i nduced rotati onal
behavi our %% 0535 4gai nst this background, early reports of anelioration of
Par ki nson’ &'U%8% e by administration of high doses of REFAUBMISappears
possible (5). In view of the role of do‘p7am' ne in Parkinson's disease and
ot her notor disorders, a conmnon lI.i nk .be?mﬂggé] egch of these disorders is a
change in dopHKi ARFCFERFEL BT MHPIARE ARIER 8 PemoRsHIeH fisprgetsiach ay dosst
mel atoni n i N RAkkAREYeRat sjoftaticn HIRT Sicthaysn n@cﬂ’e(?@foluhmtﬁ@oihrbeﬂ{aﬂgﬁﬁr(%)and
e o

are inconsistent in their reported findings and hypothesised ro this
hormone. |t wa’d igtRpigal@dnissiomet melatonngy well as malatonin blvickadgaes LiDopelindackdi n t he
preci pi.tation pfeHBRY;) Y BEIEEn A ' ' Thi i S.Was,.in
accordance wt _Ct he?ggonj ect urél toﬁg{m%rﬁégggﬁglﬁée}g@n%\%g&cgc\l/g%{ag@bg\%ghaﬁhouf ﬁ’?s

di sorder (7). Agoinelvtis bapkprennd| darly cgpors5ofs amelicestidnavfe Parkingad' e distasat by

noct urnal nel atonin | I ced in chroni hj zaphrenia . (8) and
sone have par 3‘%‘8@51&3@&%@1%@8%??\c}fe&gfér?ﬂfno%e%f p?sﬁﬁbge @ﬁslé]ag‘gw\fd?{ﬁi’? rtoff'o%% of
Par ki nson' s diemase it hrkineati'sodiseastgnt baier eloa tiosrders i @WinteSirk HefvleR ehidhv e

ef fect agai nst %he .devel.opnent of_ the negative synptons of schizophrenia
and Par ki nson5theiesises rsflfgﬁklﬂ“ﬁ‘émqoi’%mﬁ H®% comences (10). This

hypot hesis is supported further by findings inplicating 20 pineal
deficiency in schizophrenia (11). Additional confusion has arisen as to the
rol e of il at oni nClical Hadigeppminingtheroles mickaspy bmewropsgchiatriedigtrierphave
experinments INEndb . a . L ni-sh.ered.to patient. s
.suffering fr\gﬁq&?ﬁfgﬁgi‘ sordgﬁggﬁﬁg&%gﬁ% cmo? Iﬁﬁ%’lgé)sc %mogrfesmeﬂde
abnor mal i ti esoffids bérmehe df wanpregestadebit Madl2dc. (6Hthae welatoniratvey invelved id then of

t hese studies_di.d. ield r | t igh were. clinically. meani ngful (13).
25 The psychoB%%tlgIrru{:a}tl((i:gc])IO}CI)I(I}}%rl Yco’*?”“ﬁ@’%éﬁﬁss"ﬂ]"@%%&ﬁg{ﬁ o i ﬁ‘r"‘\cf“iffiﬂ’gef"ﬁé rol e
of  mel at oni nihierotjérage tiet thopide sias Fleeacaitinhis Hisabbqm). OfloRe sl RS LGhital

bl ockers, soneti.nes used s an anti-psychotic nedication, reduces plasm
lﬁel aatl%gﬁﬂrﬁv? rfxﬁale\ﬂﬂ}af réocturnaﬁ melgto}/nn secretion is reduced in chronic schjzophrer?ia

| evel s of
(8) 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.



chl or promazi ne, increases nelatonin (15). However, si nc?r?.oé hp?r b
anti-psychotics do not 30 el evate nel atonin concentrati ? %'T €4

hypot hesi s that nelatonergic function is altered in schizophrenics and

that effective nedications mght work via the nel atonergic system (17)
have gained little support. 26 Septenber 2003 WO 00/ 59504 PCT/ AUOO/ 00275 -3
The pictur evdbemosmes further obscured when the results fregraubko®s Wher eby
mel at onin was adm ni stered for prol onged «.perl ods to patients suffering from
Parki nson's disease are considered. Dail’'y doses of 1000-1200ny of
mel at oni n per day V, O/a lloratlon of
the clinical feat u?%ﬁf‘?‘%@gﬂg@ﬁﬂ‘??‘%?‘#?‘gg%% (rﬁtlaegrue(g:"ﬁ Pon e@rﬁs}f e(b§9)
However, repl inclatoniywasfadmirdsteregbfok projinged parivids arpadesesuffeviag fiohePariiasma'st | me
peri od did no LoV of Par ki nson' s di sease (20).

It has also %éearslrrgc aﬁ%%g&fcﬁ aﬂﬁ%ﬁseeglo(%gggé E?" @WF fopip Bﬁgaﬂiﬁ’(en?? ed in

this disease fepagedaogrddherta 2073% unslioratidnssflie cﬁ(ﬁ%ﬂfeﬁtﬁreﬂ%ﬂ?%dh&gﬁﬂﬁkﬁw ating
i e findings from

t he synptons of, Parki nsoni 2). Copsideration of th
ot her " r esear cHASEp HEFPY (f%]e(f%’@%f’&?fi @HQ‘H‘P Bé’f‘%é’é‘ﬁ k. ithhgemiasdosesventhy and
mel at oner gi ¢ geititelbridBdid B IMHGShe @irﬂhmqgatﬁfes 6%1&%3&\:1&& (idzatu has

of

Par ki nson's di sease did not result from pathol ogy at 0
system Lat er alpepeplaiped &llzﬁl)mqab#éfﬁoédacﬁwf}ﬁﬁmmmﬁémshls dlsm¢ @ bzmdrlhat hyt hm

or changes in pl.as B8 &y bE‘ usdtN fe@i@ﬁﬁ%g%rssvlfng&mso?ﬁoﬁ%r B0 a %235) and

therapy. Bearing in mnd t ant 1 oxi dant pr
the current tCemsditicrationtof émﬁndmgs fromhathdr redearch (2 rveisesd the rde@nﬁmmpaa‘ehmn 15 of

Par ki nsondﬁ di se §§‘°’ﬁé¥éﬁ‘ Ilng[m%plerl ;ancﬁsxé/' ‘g%l%%%'gr%gé%gz%atﬁgs de %téesatany

attenpt t nson S |sea

function of tPteklmomeaiseasél'd’n&mmés&lt abmpeihalogyéithd rﬂelﬁbﬂéﬁ%\h@stegi s AL dedesrcRf
.appetite is b I | ev ag?dgo be, of mniyml _ significance | asma nel atonin

concent r at i on€4hFe¥easin F‘iakf’éﬁlfwrnﬁesr Bdnelagninfhythe orrhaggss rb’é);ﬁliilsla? ineslateyfin
anor exi cs Whi gcmechtidal hfiedl @ppaaHS @PKi% Merapy B &riNgTh HER Qheaénttlokxlahﬂtﬁgogtelq:eg he

depressi on rat her than a pat hol ogi cal feature of anorexia nerv
anor exi a bul i ¥hmgiaienin ( SMHB“E“S“WH‘ trand inaticamtipgie iplithoptogiessiveakegenetagomni n

secr et on 152 heRindet aGbY thInARAh NGOk MY (85 MRUAALE a3 LAY from

anorexi a nervosa or anorexia
explain Parkinson's disease on the basw of pathological function of the pineal.

The role of melatonin in clinical disorders of appetite is believed to be of minimal

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.



increase in nelatonin was suggested as being due to chrqnic nmal nutrition or
sustai ned 25 physical exercise and lends little support%3(3'&?':1%‘:{-:‘""ber200g
interpretation that pathophysiology of the nelatonergic systemplays a
significant role in such disorders. W have now di scovered the specific
mechani sm by which nelatonin may be exacerbating notor disability and a
nunber of e %éaggmdi sorders of notor function. This 30 findi r}_@ Frovi des a
rational basis upon whi ch neurol ogi cal or neuropsychi atrif6TiBH%GE s can
be treated and is designed to block and/or4inhibit the activity of )

mel at oni n. 26 Sept ember 2003 WO 00/ 59504 PCT/ AUOO/ 00275 -4 A nunber of
mel at oni n ant agoni stAs ntrabe digeelatoeipcntagehistn hhveebdeh treffoaed i€ thd-Reratgx amrpl €

US4, 880, 826 and US e di fferent_chenical classes of

nel atonin ant aeéﬁlﬂag %1@,’8? %ézi%ﬁgjgéﬁ&é:gbd‘f re*?oéfrtﬁﬁl%éffe(‘?“)t ‘Tﬁﬂw’f BIATiEn of mefatgnin
respectively. Snbighnid§ thelgompbudddiofraulal()) andforgutaPrespebfivelyY 1s-H 1, 15 R
CH2 R R | 20 (I'l) In formula (Il) R represents a hydrogen atomor a
group -OR, in which R denotes a hydrogen atomor a substituted or

unsubstituteg group chosen fromal kyl, cycloal kyl, cycloal kyl al kyl,

phenyl, phenyl al kyl and _di phenyl al kyl, 25 R rep ants a hydrogen atom or
a group -CO-O-R in whith? CH,CH,NH X
10
D

In formula (I)

X i3 -NQ,, -N,,

Yis-H, I,

15
R'I\CH’CHz\N/Rg
N Y i
R—— ] 2
AN
20 (1D

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(=0)-(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



hydrogen atom or a substituted or unsubstituted al kyl gr , .R2 represents
a hydrogen atomor a group -R 2 with R 2 representing a %gﬁﬂﬁ?m?ﬁriaog
substituted alkyl radical, R represents 30 -C(=O-(CH).-R6 in which n
represents 0 or an integer froml to 3 and R6 represents a hydrogen atom
or an al kyl, substituted al kyl, al kene, substituted al kene, cycl oal kyl or
substituted Rectified Sheet (Rule 91) | SA/ AU 26 Sept enber 2003 WD 00/ 59504
PCTI AUOO/ O02Y#9159508 cycl oal kyl group, or a substituted or PGRATB¥O YUt ed

het erocyclic group chosen from pyrrolidines- piperidine, piperazine,
honopi peri di ne, honopi perazi ne, norpholine and thionorpholine;

- C(=X) - NH- (CH, ) cydfoalky? gioipdhia Glibsitutedtr @ebitRutad he@¥peetic gfoup hdsul frahom  n'
represents 0 or an integer from1l to 3 and R represents an al kyl,
substituted al kyymoliding, Bigeydine, pipgrsgipe.themenipe %}E‘?’é‘aﬁ‘RVP?’aﬁﬁ%mﬂmftﬁ/‘m and
substituted phegﬁéng@gagm;on the understanding that if R represents an

al koxy group, 1 represents a hydrogen atomand R, represents a group
-CO R9 in whi ch-&=X)Mdp(€Hanks a hydrogen atom a methyl group or a nethyl

or propyl group substi i i . : up
_C(=X) - NH- ( o ), -R I ‘;ﬁﬁi\%\‘ﬁgé’#r%nﬁﬁ Qg,l(r?%g%;y st Aéémgher’ %p ﬁ%ﬁgg{@ R o R,
cannot be a hydmfegehtoad AR, rdpedsento pi alky] substowed slkpindyctdalikiyl, sdgtiiutédon sal ts

wher e of her wi s GRS S0 PRUSEAPRITLERE tut ed” means that the gr oups
to which it rel ghese dHYrstafding 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,



substituted wth one or nore radicals chosen from hal ogen,_ (C, -C ) alkyl,
(C, -C4) alkoxy, phenyl and phenyl al kyl, it being posg%9§ﬁ$%mb%r Oﬁhenw
rings thenselves to be substituted with one or nore hal ogen, (C, -C4)

al kyl, (C, -C4) al koxy, hydroxyl or trifluoronethyl radicals, 25 the term
"al kyl " denotes a group containing froml to 6 carbon atons in an
unbranched or branched chain, the term "al kene" denotes a group contai ning
from2 to &ooastson atons in an 30 unbranched or brancheBCEAEIN2756

Sept ember 2003 WO 00/ 59504 PCT/ AUD0100275 6 the term "cycl oal kyl " denotes
a saturated or unsaturated, nono- or bicyclic group containing from3 to
10 carbon atons. It 0, " iSd t Rosad e
formula (1) and for &E?%HHSW(: {%?%Ula?gﬁdgﬁfé\?{eh%e%de%%%%&%ﬁem%eat ngs%%legrr?gil;‘or
prophyl axi s of aataidhpiorwditodd caber¥pwsichi atric di sorders associated with
al tered dopam ne function. According to one aspect of the present invention
there is provided a nethod for the treatnent and/or prophylaxis of a

neur ol ogi cal or neurlppsyelv et sueprikidy fhand hasaaipatuatiofithd forréla dl) tuel fodmula

dopam ne function which conprises the adm nistrati an of a conpound aof .
Fopmul o (1) 6Tl s o e 1B Thenasiag ool e iastf GrogrobeBn
anot her aspect §RgdRk 88684ed RUL Bidr@NddpaRHedasetion.met hod for the treat nent
and/ or prophylaxis of a neurol ogi cal or neuropsychiatric disorder

associated with altered dopam ne function which conprises the
adm ni stration of a &&H}H%’IQ ofd asf)é?:[ %@pré§eht) invention there is provided a method for the

treatment and/or prophylaxis 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

R‘n\ ,CHZ
CH N
R—— ! R
T Ry

Ra

-~

30 1))

wherein

Rectified Sheet (Rule 91) ISA/AU



25 RRNCH CH2 N/R3 R wherein R2 Rectified Sheet (Rule 916)3 I%A/QU 26

'Sept enber 2003 WD 00/ 59504 PCT/ AUOQ 00275 -7 R repr eserfs PPt ai¥s at om
or agroup -O-R in which R denotes a hydrogen atomor a substituted or
unsubstituted group chosen from al kyl, cycloal kyl, cycloal kyl al kyl,

phenyl , phenyl al kyl and di phenyl al kyl, R, represents a hydrogen atomor a
group -COOR5 in which R denotes a .5 hydrogen atomor a substituted or
unsubst i t utveolomsokdsl group, R2 represents a hydrogen at omPEF/AXYPBTH - R 2
with R 2 representing an alkyl or substituyed alkyl radical, R represents
-C(--0-(CH,).-R, 10 in which n represents O or an integer froml to, 3

and R, represents a '?{%Q‘S@Qﬁ% aﬁ&%gé}{ atétl ofth %Mgp -Srbaiviie RAdeabley h hy@bgeane,
oal Ky e cycC

substituted al kene, cyc or “substitu | oal kyl group, or a
substituted or whsmbist substitetdd preunsnhstifpeddissougrebogsn sl liyeiRtlkPyr r ol i di ne,

pi peri di ne, piperazi o LiPal.l dLhe, 'E,Ea%@zi ne, norpholine and

t hi onor phol i ne; 4 oql@@%liﬁﬁg%lﬁ%ﬁ%l@ﬁnﬁgﬁﬁ represents an oxygen or

sul fur atom n' repr & esptesers Dhydargen atoegema grdupofF010Re ilBwhidll RRdenoggpesent s
cycl oal kyl, phenyl or

ubet i ut ed phoryigrep oG efpoEES sf HueBRLI R Ry L 08 e & an
al koxy group, 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,



R represents a hydrogen atomand R, represents a group -CO-R8 in which RS
represents a hydrogen atom a methyl group or a methyl &b SaRigRPer08ap
substituted with a halogen, or if R represents a group
-C(=X)-NH-(CH2),-R, 25 in which X, Wand R, are as defined above, then R
cannot be a hydrogen atom their optical isomers and their addition salts.
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speci fi cat AP he clains which follow, unless the coRCEMUIMRE res

ot herwi se, the word "conprise”, and variatigns such as "conprises" and
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syndronme, pregr i yhhpucl ear pal sy, Korsakow s (Korsakoff's) syndrong,
Mul tiple Scl egr)osfll?zlﬁ%%é% %ar |ynson' s di sease; nedication-induced novenent

di sorders, such as, neuroleptic- induced Parkinsonism malignant syndrone,
acute dystonia, stroﬁ,g?1 t

rans-i,schaem c..attack, tardive, dyskinesja or
Tt ol e syst oms at r S5 T RRRRRE AR Pelinihe Ao S5 PP HIPE Butine oo
anor exi a cachexifancfibn a9 irtkida neenas disorled, Loy, Hiusénghirsahden,erisdl€ imbas,
Al zhei ner' s di sease or depenti a, fgr ex%gﬁ‘lF%, &see do denenti a,
hydr ocephal i ¢ dRRYEREMSYNURBESFTIFESIPE BB iakagiesige hRIHTSHE S SXRETOmS,
Hunt i ngt on' s;¢haf8dower PamllioRROS&h&opltbSL Ped!s ¥ P bR HRR sRRIFARL S
characterised by anxi ety such as panic di sorder, agor aphobi a, )
obsessi ve- conpulpsearessigr seénaeear palsy torsalipnrat(Kersaioffsy syndiosms; Nettipleatalaresiser ess

120 di sorder, gengpaldo5e6: @R inilicaBbSREARH nAREmaR Sl AL SR LIGL SodiE- t

ot her nmedi cal
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.



di sorders, such as, depression. Preferably the nethod ac%ordi ng to the
present invention is used to treat Parkinson's di sease,2 s%efﬂt%’g'ﬁ‘?fr?&cf‘i?’a,
restless | eg syndrome, tardive diskinesia, generalised anxiety 25 disorders
or to treat one or nore, preferably two or nore, of the Parkinsonian
synptons associated with novenent disorders. The recogni sed synptons or
characteristics of Parkinson's disease are bradykinesia (sl owness of
novement ), wogishstdy and trenor. As used herein the terns PCEAUNREN: s

di sease", "Parkinson's" and "Parkinsonisnf_qre to 30 be understood to

i nclude the various fornms of the condition including idiosyncratic '

Par ki nson' s di sease, yagsliopRaePRRtBlihEndidnkt HERObEIndind@as epetlérgor thets ard
Par ki nson's di sease, such as neurol eptic induced Parkinsonism and
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there are two i a sequences. One is the interference of normal
synapti ¢ transnitgsidhmngediectptorgmumbes, affinisy, piedtresutiingdn feramasyineroi@pinutsion of

functional dopanine (acconmpani ed b hange: | gL, affinity,
etc.) resul tigg%%@’é@&@%@“ﬂé&%@ﬁ%ﬁ%&?ﬁosm g}héd}%cret gﬁlté) %/S' affecting nor mal
synaptic rel ati opgrofgidal @djreaepsychienic diseslers Wach asPerkirsonioh e @atenthndewed

neuropsychiatric disorders such Par ki nsoni.sm are. current |y vi d as
bei ng due to depisdeingdueto dsplstiop %i’baé‘ﬁf‘??@fmﬁo\}%\y"eey?r’ PﬁH‘? l?fgsef)‘lr’)é"‘s"éér{rtft%}Q/ienventi on
i ncreased brai n ;]apagi BGid GpHaRe iABed ahdbiologBhiaadrkeras ksint tb theanédhtniso t he
mechani sm underlyrng the al Ipevi ation of notor i r&pai r ment associ at ed

&

an
states of anxi etuyndarting the allkyintien 6f Bator PHBHBEBS qsﬁ?ialte}ﬁlisgatﬁéﬂggﬁ%%t{? t he

al tered doparjne, functi ot s LA EME FhRE ERbmie AMRUbRREYGRERL I C
di sorders isqhen%elpéﬁsf"fln'c ae?ezgrt?gﬂro?lstgl p%\‘;ﬁ A change i n&@dlgpgm ne function, The

conpounds of - f orwigh Beufdipgicai of dsdiyopsyohialres dagprdend is geneeallyicharaeierisath bY p SRANEF 1h
15 an external therapy whi.ch bl ocks and/or inhibits nelatonin, precursors
t hereof and/or niAPAR ei""‘ﬂngb‘f')’[i')duct s thereof, for exanple, |ight therapy,
and/or the admnistration of another agent which bl ocks and/or inhibits
melatonin, - precursor STI;[erl:grl;xgglIndggtcj tloz(')nl;ula (I) or (I) may be administered in conjunction with
15 an external therapy which blocks and/or inhibits 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



met abol i ¢ products thereof, such as, a nelatonin antagonjst, (3-adrenergic
ant agoni sts, for exanple, propranolol or atenolol, cal “ORRaabR 2003

bl ockers or nel anocyte 20 stinulating hornmone (MSH) and/or surgical

abl ation or destruction of the pineal gland (pinealectony). The nel atonin
ant agoni st may include a nelatonin anal ogue or netabolite or any other

i ndol am ne, neurotransmtter, neuronodul ator, neurohornone or neuropeptide
which has afpafifokdai ty for nelatonin receptors and ther ebPCEAMUBHIRTes with
normal mel atonergic function. The compounds,of fornmula | or Il nmay al so be
25 adm nistered in conjunction wth nedicanments used in the treatnent of

neur ol ogi cal or eyropsychi at ki I I OR.1RS eardiPhe@Ka&MRIngtes and
donperi done, hai%%%’f‘ii?j Ia?{wp%z?%gghé’gkgggﬁﬁarllg? SUl pi’eirli de. et acl oproni de,

spi roperi dol or o@fnicBhiebichis Bfethypsm, hewzynincodicthamiinias.dert-buylaminsng
pharmaceuti cal |y accept abl e bases.which can be used to forman addition
salt with the céipdobferlepie@heaeiinti on, there may be nentioned, as

exanples and without inplied limtation, sodium hydroxi de, potassium

hydr oxi de, cal cium 26 Sept enber_ 2003 WO 00/ 59¢ PCTJ, A 00275 sr-44 ;

hydr oxi de or %l um nufhhsamnexndes fo {1} whese I“Slgélﬁrf%[%r:@"g‘gpta MrIr"e%ﬁllsa
carbonates and or ' FES ctifoin@ STAY dofipBitt PdTi ferenul DEN 2ohkR R&], R, = H,

di et hanol am ne, pf’%@@%ﬁ?@%an?%e, gi cycl oﬁ%xyl am ne and 1ilrg}iinj ne. 5 The
conmpound of f or mykd,(R - - €C)=RNeherand Oerd Ryig &asinhuiseipr sinoy ag
particularly presfzgsised conpound. The .conpound of formula (11) where R = H,
R =H R = HYR“" -C(=0)-(CH2)n Re where n = 0 and R6 is a cycl obutyl
group is known as S20928. 10 The admi nistration of the conpound of fornula

(1) or (11) may al so _be performed. . .in conj uncti on: Wt i
destruction & areas T6f acfwgadiéog@fggﬁgmp#en foﬁtrg%lﬁug\r,\ml OE '(ﬁ’%ﬂ{aélg{baeﬂ%,rfogﬁeg/ or
W th a drug t heri?Qé(njmitiSﬁ‘wﬁh bSlESonchR AaMuBKorf dfagdas ofincrsaseddastiecfunction in’
adm ni stration of a dopam ne receptor bl ocker %&mt a o&iﬁs 2) esrgecthgl |y
those neur ol eptthebrageansior path agsusipespy which alifry,dopamyye ’?f?)’l RSUSREBY with a
drug therapy w tarc]jm‘%istration of a dopamine receptor blocker (antagonist), especially those
neuroleptics described as atypical, such as clozapine and/or with a drug therapy with a

15 p-adrenergic receptor antagonist, such as 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



15 p-adrenergic receptor antagoni st, such as atenal ol. typical_|evels
at which nel atonin may be bl ocked and/or i nhi bited: (i)%ﬁ%‘ﬁ@%ﬁ”@gt he

signal fromthe brain to the pineal where rel ease takes place; 20 (ii) the
| evel where synthesis takes place at the pinealocyte; and (iii) the |evel
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

mel at oni n, wO@Ks9%5¥, for exanple, tryptophan, 5 25 hydr oxRGAHWEPRZN,
serotonin or N-acetylserotonin or netabolic groducts resulting from the
breakdown of nel atonin including enzynmes or other catal ysts, such as, for

exanpl e, tryptophan kygd k ol i l F
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sul phate. 30 26 r all. [ AUOO/ 00275 .Th resent
i nvention al so ei’?@#@@lﬁgf%ﬁgﬁﬂ}s{gc%% ; g&g%é%cgli}%%cp%gmg%raﬁﬁ?%%?Ivﬁ‘&cflﬁm%flI 1) as
defi ned above i n dopsnivefimbdat ure of a nedi cament for the treatnent and/or
prophyl axi s of_a neurol ogi cal or neuropsychiatric disorder associated with
altered dopan? ne function. 5 The patient may be a human or an ani mal such

as a domestic or w | dTagpdtizht maytd hueish@F by ardMa BN R a @imeBEORM Canimal,
i nportance. An "effective anount’'-' of the agent is an amount sufficient to

anel eri orate and/Pgficulerly pnapimpkof eHRROME iBOB#ICeal or neur opsychi atri c

di sorder. When a conmpound of the invention is adm nistered to a human
subj ect the daily dosage can nornal Ity be determ ned by the attending
physi cian with the dodageflestirearapuny” of the agent is an amount sufficient to ameleriorate and/or

10 inhibit the neurological or neuropsychiatric disorder.

When a compound of the invention 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.



varying according to the age, weight, and response of the individual
patient, as well as 15 the severity of the patient's syrSt2apiempe 983eral a
sui t abl e dose of the conpound of the invention will be in the range of
0.01 to 50 ng per kilogram body wei ght of the recipient per day,
preferably in the range of 0.5 to 10 ng per kil ogram body wei ght per day.
The desired dose is preferably presented as two, three, four, five, six or
more sub- dO3¥S*ninistered at appropriate intervals t hPSTHHBU2The day.
These sub-doses may be 20 admi nistered i n-upit dosage forns, for exanple,
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00/59504 PCT/ AUCQ 00275 -12 Thus, according to a further aspect of the
present invention there is provided a pharnmaceutical or veterinary
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15 known in the art of pharmacy. Such methods include the step of bnngmg 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



i ntranuscul ar, intravenous and intradernmal) adm nistration. The
conpositions may conveniently be presented in unit dosafeSeRieRPenPOfay be
prepared by nethods well 15 known in the art of pharmacy. Such net hods
include the step of bringing into association the agent with the carrier
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bi nder (e.g. preggel atinised ize,.starc pol yvi nyl.pyr.rol i done. 2 ept enber
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fillers (e.g. | aetapar thefintiy, Y&ieRbhplathytekiptbpsmetayl celibseiinimariygr ogen
phosphate), lubricants (e.g. nesi ‘Steargte, talc or silica), inert

di luent, preser PRPPTIENS faipg&megtg‘? dered %].e@é.e Rl Rl e oxffopally Yegireyided
cross- | i nked gpoyiH aRenteriCEMRRSg, td pofide RAALLIRNRAS HRKY FR b thaink YorSsY.
surface-active or dispersing agents. 5 Mul ded tablets may be nade by

nmoul ding in a suitable machine a m xture of the powdered conpound
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coated or scored an y ornmul ated so as to provi ow or controlled
rel ease of thescgems, syhgs ef swspessiang, of they mxabqpresenied dy ody prasioyt foet hy |
cel lulose in VaE&’rlisgtgttion with water or other suitable vehicie before use. Such liquid preparations
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.
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i ncluded. The agent may al so be fornul ated as depot preparations. Such |ong
‘acting fornul atengblepl %@naeefﬁhaﬁg%lte@ﬂﬁdqraﬁyparwglmﬁlﬂlg&eideﬂva(né@@for example,
subcutaneously qg, S%A?fngﬁa@yﬁmu ISAL | DR feAbly DM bk AT EHGEd INth€fhQRa Thus,
for exanple, the agent y be

polymeric implant, such as, a microsphere adapted for sustained or pulsed release to

those parts of the central nervous system where dopamine is present, for example,

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



10 . formulated with suitable polyneric or hydrophobic terials (e.g. as
an ermul sion in an acceptable oil or ion exchange resi n@,swefa%ergﬁggi ngly
sol ubl e derivatives, for exanple, as a sparingly soluble salt. Preferably,
the agent is adm nistered in the formof a polyneric inplant, such as, a
m crosphere adapted for sustained or pulsed release to those parts of the
central nervous system where dopam ne is present, for exanple, 15

subst ant i aVo#®§¥4 gl obus pal | i dus or nucl eus caudat as. B800%7dns for
rectal adm nistration nmay be presented as @& _suppository or retention enena
with a suitable non-irritating excipient which is solid at ordinary i

tenperatures but |i gehfodtiodseitdb@CbaparbRérPeiiainistetianthelidt hqiebey mliase mel t
in the rectumto 20 release the agent, Such excipients |_nccf ude cocoa butter

or a salicyl at @quings ispigpicgivailcdnicstnn splntinpriahich mancontain pdioxdants, Reffesyent may

be fornul ated %gcteﬁ&wi& LN 1REs WHSPRAS: ARTolpbsiAGkAbSE WAk IR bIYddofhe
suitable netered or unit dose device or - alternatively as a powder mx with

a suitabl e car rintendefi gubjeatirrind iaguecns indmongnvreussterile susb¢nsiong Hhiga may drojudgevi ce.
Conmposi tions,suitabl.e for. vagihnal -adpini.s i g
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pessari es, ans, ge or spray Tornu I ons
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to be appropriate., 30 26 Sept r...2003 00159504 / 00275 -.15
Corpos: Lhone. sl TegrePaAaRpan L chRoB g bt AR bl g
non- aqueous i SRhLRIYaties BF dxapici=84 fbrafjeSnbilingiR8iaelyi Gior FRYsecONt ai n
anti-oxidants, buffers, bacteriostatis and solutes which render the
conposi tion i sdPEIMROraKeos inseion) splytonsrang puspensiong rae be Bgpgretiromsisileaqueous

and non- aquepUS, ek d:SmtlSREBBIRLT MMt prifYusty ekdtlgd 5 suspending agents
and t hi ckeni ng "agent’s. The conpositions nmay be ‘presented in unit- dose or

multi-dose seal ed containers, for exanple, anpoules and vials, and may be

stored in a freeze-dri ( il . Ity LI
2ddi t1on of the st e 11 et 3Rt AREEAPEE WPl FNIL Bl Mo R o
I mredi at el y pr idatly bub-dise,.as hereinabove described, or an appropriate fraction 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.



Ext enpor aneous i njection solutions and suspensions may b repared from
sterile 10 powders, granules and tablets of the kind pr i%ﬁ’é‘?@bﬂé’é’@?’i bed.
Preferred unit dosage conpositions are those containing a daily dose or
unit, daily sub-dose, as hereinabove described, or an appropriate fraction
t hereof, of agent. 15 The agent nmay al so be presented for use in the form
of veterinary conpositions, which my be prepared, for exanple, by nethods
that are cdﬁ%gﬁgﬁ nal in the art. Exanples of such vet ePCRAUITH0siti ons
i nclude those adapted for: (a) oral adm niggrati on, external application,
for exanple drenches (e.g. aqueous or non-aqueous sol utions or i
suspensi ons); tabl et R shguldied wiklestoop thatiaradditio @ the mprebeats partipaladleinsntioned

adm xture with feed stuffs;. pastes for application to the tongue; . (
arent or ol ad APSEr Bt FoREBRRR R e Sty 2ot IO it by

i ntravenous i nj @ghh@AAg reBard to AE e BE EIMPoRitiS indueStbnOfor ST SHaRGsui@ble févhen
appropriate) by intramanmary injection where a suspension or solution is

TRnmary in . _
25 introduced i Arabadmiaistaparmay;ipcludesuehoiyrther aggnty apdindsrs. spgstanenst thiskeness, 9. as

a cream oint . | AN iUk I j
e.g. as a peségg?l %v&lérr:lrn %g e?%sf ]Qi g{f%ﬁq%g%gﬂgﬁgﬁﬁaé}gg%f ré\?\%%aﬂé%%’ég%ﬁah@%&%
PCT/ AUOCQ 00275 {ifrs delay sttt d be understood that in addition to the
ingredients particularly nentioned above, the conpositions of this

i nvention may include other agents conventional in the art having regard
to the type of conpoSihitabkrsweetepueistiudmsucioss, leetoasplieose! dvpatansaortsadeharif. or
oral admnistratio . i ncl.ude such, further agents % bi nders, sweeteners,
Chickeners. 5 { HUUI RHBCRGHIR g eIt P APrHo SO oat | ng agent o,
preservativegy byRvingiphislidons] karithant duf belebii, AGIRR LS oPbEdr ABhiGbRREbENR! S

i nclude sucrose, [lactose, glucose, aspartanme or saccharin. Suitable

‘di sintegrating &agetisclpdegreperaming pih aikof MenferermenAirEe PragEd el aspberry flavouring.

Eﬁ! yv iblng ! Ply;LgLirsgfg%@e coh Y HRfs HiMlde BOPIORIoF SopoRnBidirGedf Shi@indgar -
methacrylic actd 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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nmet hyl paraben, propyl paraben or sodi um bi sul phate. Suitable |ubricants

i nclude n¥hWSPWA stearate, steric acid, sodi um ol eat e, PSHALUAOEAI ori de or
-talc. Suitable tine delay agents include.g}yceryl nonostearate or glyceryl
di stearate. The invention wll now be described with reference to the -

fol | owi ng Exanpi@gemitas ofREIG FReaiEPLBberAIubat inksoveR sfeofRs by lé@i@nﬁ? thhed M ting

the invention in ar:ﬁ/pvva Experimental Method It has been su ed t hat
| esi ons of the #eet gdbpmméysmﬁ@ﬁxanawwwﬁmth@s@&f@@ errv@vrag cpthdel s

for a variety ofodi8 GRS difra & MELARKSpulRER nt il OBRpAlifhg oty ! BCEd A1
various |evels ong t he ascen g dopam ne pat hways 1 n t?’u |ga| ns of

experi ment al anspembse;mmlmdetht;rcen Et:lsmle“lalosmfsappwtmp&oﬁmwerghmbltadydnnemt ks are

Foedi ng behadi ot BeogE Kies AL ReRRETH AP iRl B SRET sp it ™
bi ochemi cal seqqujaaﬁle s?ﬂexﬁ@hasa&ahﬁdnempﬁém@inﬁhlnﬂmSSLmﬂe eembpatholegt efchol am ne

function, particularly that of scendi ng noradrenergl c and dopani ne
systens inner vai‘l}Oﬁ“d“at‘i/?éV@WI?da‘isiﬂﬁaFFg\ﬁg rﬁﬁécﬁ”’ YHRLieFquaes- as r esponsi bl e for

under | yi ng schi zophreni a(30). The experi nment aI 26 Septenber 2003 WO
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substanti al a to the caudate/pltanen nucl eus. Dependi ng on t speci es
‘enpl oyed, this madelvatuakiered dopapgne foflct@pp@pi%@ e poshpt mecrgms Such parallels
br adyki nesi a, | Qs ahuccal | . tr event ual
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associ ated depr eauceg ?0 Or}nt%l?evfnlél%od)%vggjﬁt 1v) hypothermia; and v} altered dopamine

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



Recent work, and the earlier work of others, reveals that there are many
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Sept enber 2003 WD 00/.59504 PCT/ AUQO/ 00275 -18 t first patient to be

‘ni sdi agnosed as¥@Ps €l Z SHHTERTES ’@{"‘r'rgﬁn:f Qﬁé‘i’i‘t’gﬁhgﬁ Fyﬁﬁgglchoti c therapy
for three nonths. Over tinme many addicts exposed to MPTP devel oped

Par ki nson synptons. 5 In the Exanples reference will be made to the
acconpanyi ng draw ngégurn2Antsiagiaph showing the-effect of constant light exposure on overall

locomotion during several 10 minute test sessions in an infrared activity chamber in rats
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.)



Figure 1 is a graph showing the effect constant |ight exposure on body
weight regulation in rats receiving intra-cerebral inj @étﬁe@%’“@ﬁf‘?@O%DA to
i nduce experinmental anorexia and body weight [oss in which injections were
adm ni stered on the day marked 10 "1" and body wei ght was plotted with
respect to the daily cunmul ati ve change for each group. (LL = 24h exposure
to light; kghaasdst |1 ght, 12h dark cycle.) Figure 2A is &Emygow' ng

t he- effect of constant Ilght exposure on overall IoconDtlon uring
several 10 minute test sessions in an infrhted activity chamber in rats 15
receiving intracerebral injections of 6-0HDA and neasurenents were taken

during the 1ight aféeuRt i agbeloBmetivelicriqlcorsiant ight exposure on pheaklitsior e t o
light; LD = 12hydd Q8 durllgrg?&v&@f ﬂﬁe&ﬁ&hﬁnt)seﬁicﬁhgﬁﬁn b kﬁ‘aﬂf@a?% SRV the

effect of constant |ight exposure on | oconotion 0 ring 100mnute test
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i ntracerebral {1 /s asurenments were taken during the
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121i light, 512h dark cycle 25 Fi gure 3 is a graph showi ng the effect of
constant |ight expo n the. a tract | inb duri ver al
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| i ght exposure gty ﬁtthabuhlhtgm i g2k eR1down during several measurenent
sessions during tﬁe I'i ght and dark phases of the Ilight cycle after rats
recei ved i ni®acerebral injections of 6-CHDA. (LL = 24h exposure to light;

LD =12h light, 12h I r aph W N the effect of
~constant |ight expogﬁ l%fg:)br%%tgﬁtf\h EI Iﬂlngu{eeefém ozﬁﬁfsgdtﬂ@?%?&?‘?gﬁo %{/
measur enent sesgclons12hatighigl2 hralatl @JﬂD) @B dodd qph saes intdke tdiein ammals 6
days after they were injected with intra-cerebral 6-OHDA.. .

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.)



light cycle after rats received intracerebral injections of 6-OHDA. (LL =
24h exposure to light; LD = 12h light, 12h dark cycl e. 2613ertegerre083i s a
graph showi ng the effect of constant |ight(LL) conpared with a cycle of
12hr light/ 12 hr dark (LID) on a 3hr food and water intake test in aninals
6 days after they were injected with intra-cerebral 6-OHDA. . 15 Figure 7
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| i ght and dark phases of the light cycle.(PX = pineal ectom zed ani mal s and
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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.)
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body wei ght ;4§ e (3B Aiaf meRsufeMehtsvReSialdr Bribp e dphEn@ RaA phhddl 6t A Of 6-
OHDA to induce experinental anorexia and body weight |0oss in which

i nj ections wer eyeladvielit Melataain a9d Nvhs Ny}spdmar ked "1* and body wei ght was
‘plotted with respect to the 5 daily cumul ative change for each group. (Mel
= Melatonin and Nyl = Nylon.) Figure 15A is a graph show ng the effect of
i ntracer ebrovent ri cigare 1580k agtaph gfowing 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.)



mel at onin on change in |oconotion during 10 mnute test sessions in an
infrared activity chanber in rats within 5 days after r28cgRi¢meer 2003
intracerebral injections of 6 10 OHDA and neasurenents were taken during
the Iight and dark phases of the light cycle.(Ml = Melatonin and Nyl =
Nylon.) Figure 15B is a graph showing the effect of intracerebroventricul ar
inplants of _ _nel atonin on change in | oconotion during 10 m nute test
sessions i " 2M"PAtrared 15 activity chanber 5 days after FCAAUMARE ved
intracerebral injections of 6-OHDA and meazurenments were taken during the
i ght phase of the light cycle.(Mel = Melatonin and Nyl = Nylon.) Figure
16 is a graph show nglguhewaﬁﬁgmbhdfommmaeﬁawamumﬁcfchq&ﬂnafodjrmigants of 20
mel atoni n on the abi to retract. allnb t n
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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.)



surgery wi thout extracting the pineal.) Figure 20 is a %a%h show ng the
ef fect of pineal ectony on overall |oconotion during sevérsgpteraberiZ@lBe t est
sessions in an infrared activity chanber at 1 and 48h after 10 rats
received an intraperitoneal injection of MPTP and neasurenents were taken
during the light phase of the light cycle. (PX = pineal ectom zed ani mal s

and SHAM = r}’iﬁ}%é“ were subjected to control surgery m;é]g%ogﬁ]&gacti ng
w% irgur e ec

t he pineal 21A is a graph showi ng the effect of pineéa ony on
| oconpbtion during 15 a 10 minute test seg8i-ons in an infrared activity
chanmber at 1h after rats received an intraperitoneal injection of MPTP "and
measur enents wer e t Higare 2Brip agraphshowingthe pﬂ%@sefimraqerférqvmgﬁ@uleVmp@m(qﬁx =
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l'i ght phase of Jahﬁpdmamlvew&igefor(e% groud. Méll-eptRivnzetd Nyl #ligorand SHAM =
animals were 25 Figure 22A is a graph show ng the effect of
intracerebroventricular inplants of nelatonin on body wei ght regulation in
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Figure 23B is a graph showing the effect of intracerebroventricular 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.



adm ni stered on the day marked "inj." and body weight was plotted with
respect to the 5 daily cunulative change for each grou@.‘;%lptﬂmbﬁrﬁ?@ﬁ&toni n
and Nyl = Nylon.) Figure 23A is a graph showi ng the effect of
intracerebroventricular inplants of nelatonin on overall |oconotion during
10 mnute test sessions in an infrared activity chanber in rats within 4
days after“;e‘foﬁsi i4ng intracerebral injection of MPTP and_10 neasurenents
wer e t aken dl ﬁ‘é the light and dark phases of the |ight PEV&P%"’O."%TE/EI =

Mel atonin and Nyl = Nylon.) Figure 23B is-24graph showi ng the effect of

i ntracerebroventricular inplants of nelatonin on |oconotion during the
dark phase of tREAMRJIE 1icycle during 10 mnute test 15 sessions in an
infrared activity chanber within 4 days after rats received intraperitoneal
injection of MPTP. (Mel = Melatonin and Nyl = Nylon.) Figure 24 is a graph
showi ng the effect Ofheingtufsdedé0D6fMEMNbAL Gy e invoRea i e BdvelopRleat FMdioron t he
ability to step down during the dark phase of the |light cycle within 4 20
days after rat sinreE@Rgte Premehodof mmbiiiang eodogeaeys rslatepin kgbegse iy Placig| at oni n
and NYL = Nyl OfmaiEh O divifonhaht Fhert 3R aNAP6RE 1f BiRne bbiRehnt Bfht PDRORLup | ght
therapy and oral atenolol (50 ng daily) on the ability of a patient with
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mel atonin may be involved in the devel oppent of motor. inpairnment. One

‘method of inhi biti ng"EheHGEMbEHY e REigR PHO-PELS, Sody weight yaspeagered each day

just after the onset of the light cycle and motor performance was measured by

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.



5 animals in an environnent where they are exposed to bright, constant
light. One group of animals was placed in an envi r onner®6 Ygpt¢messZ908nt
light (m ninmumintensity=l50lux) two weeks after undergoi ng cannul ati on of
the PLH described as follows: 10 After several days of control
observations, all animals were injected bilaterally wth 21 of an 84g/l

sol ution of 6-0OHDA. Body wei ght was neasured each day just after the onset
of the Iigﬁ"to‘l?%qoé and notor perfornmance was neasured bychég‘g’éogpﬁg t he
performance of animals in the open field -@%d on three tests routinely used
to assess notor function . Open field activity was neasured in a 15 PVC box
fitted with infrare®Figenbshoss thEhigilnoumndativefchivea isbdsiy otedght furaningpischobi@ed

m nute test per.i o regi.st er ed he thr reflex tests enpl d . were
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poi nt of 30ss angd \Wene.dasaek 4R S0IANS iMEsRt IRlahRhis WER thedddn EXPRELENCE. A
second group of cannul ated” animal s was placed in an environnment with a 12hr

| i ght/ 12hr dar kstilljedstng weigheat @p44lays of control observati ons of body wei ght
and notor 25 function, the animals were injected with 6- OHDA as descri bed

bel ow in Exanple 3. Body weight was neasured each day after 6-COHDA for 24
days and notor perf dhaamte activily omal sastsexd moror dancsio? werd sighfficintly dfeSapt enber
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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,



still loosing weight at day 44. The notor activity on all tests of notor
function were significantly different between the two ¢boegpember 2808ur e
2A, inpairment in the open filed was significantly 10 | ess severe in LIL
animals injected with 6- CHDA than those housed in LID (p=.05). As shown in
Figure 2A, when tested during the recovery phase of the experinent, the

perfor rranc&,ogﬁlg%sé‘;_l_ani mal s was significantly better tha&a@‘g‘%ﬁ"@zﬁl D

animal s (p=. atency to retract a linb (Figure 3) ightly
i ncreased by 6-OHDA 15 aninmals if they wé6e housed in L/L while those

housed in L/ D showed the classical severe inpairnment of this reflex. The
per f or mance of 4L14 1lanpQHI3A igiectiongyere iadministsred asespecifiedtin Enampie B leBephihatal s

(p=.000). Latency . .M . . i ninal s,_show ng
slight inpair n'e[agr:le%an{tfﬁf %%‘Fﬁ\(l)@%e?ﬂ%‘mﬁlp%Flé/\hélruee};n%%%{él?gglf e)%%'{r%ﬁgélabneﬂ%(’ = gﬁ rdéays 4,
p=A0?9). Lat endndidatedanbul ate was only marginally affected by exposure to
L/L but 20 with a significant trend by L/L animals in the predicted

direction (Figure 5; p=.089). Animals housed in L/L lived |onger than those
in LID. As shown i nAkkigwiein@igukd® thd s0ael wielphbkEanthal &RithBY, Svab Bindila€tolthd- gr oup
was significantly higher than that of animals in, LID during a 3 hour test
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i nci sion, crani L . i l.eedi ng, he pi neal
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2003 WO 00159504 LLAUD0100275 ., 4. 14, 15. 6-CHDA | njections were
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made acutely wpkh@ithals 8ipd hiokied gighificsaR bremt toGaranithaPerfomabhd@ay the thedi cat ed.
sessions than the SHAM animals (Figure 8B; p=.063).

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 EXAMPLE 3

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



5 As shown in Figure 7, the body weight of animals with PZ was simlar to
the SHAM aninals until they received an intracerebral i4%%RteBeerci008- OHDA.
Both groups then |ost body weight at a conparable rate on the first 2 days
after injection, but then the PX animals increased their weight on days 23
to 30 while the SHAM operated animals continued to decline during that
time and the difference was significant (p-.05). Figure 10 8A shows that

t he open fi"@?@’sﬁ@r"fornance of PX animals was significant WTIBBWOQ?"S (p=. 045)
than that of their SHAM operated counterpagts at both tinmes of neasurenent.
PX animal s al so showed significant trend toward better performance during
the test sessions tAsghotvhin ISEAMIdthamlimalé Fhglared Sifh nylon PER)s. displaydda shown

in Figure 13 thignotaxis, or the. .tenan f.anLmals t VQJ novenent, into
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i ent

basis of studi e&" h- nstrated that peripheral injection produced a

mld inpairnment of notor function which was possi bl e because the injection
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Figure 14, the animals inplanted with nylon pellets displayed a
‘progressive redéith mslitanin Gauf0%iei Gh animpls inpplantedrwith melgtonipisplayed &r  6- OHDA

i nj ection and &Q&&ioﬁ ﬁ?%ﬂ‘ﬁ@ﬂ%ﬁ&&%&?@ﬂieﬁ&%ﬂ&%ﬁw@e'aé‘hu&l?aétﬁ@&niﬁﬁ@n in
animals inplanted wt

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.



mel at onin. However, animals with nelatonin inplants showed a nore sever

|l oss of 5 body weight on a daily basis fromday 16 to t K8 Sspterperi2983

experinment and this inpairnent was significantly greater than in nylon

inplanted animals in this four day period (p = .0143). As shown in Figures

15A and B, the overall change in open field performance 10 and that

occurring I he test session was significantly worsg jn i mal s

i npl ant ed W#t{oﬁ%&%l atonin (p =.0022). The animals inplan %{(]Aﬂﬁhﬁﬂgel atonin

di spl ayed a reduction in open field perfordance which was nore than tw ce

as much as the aninmals inplanted with inert nylon. The performance of the

ani mal s i npl ant ed wiFigvure showa that atdhr 2fkes MP TRgregimeng snimalapinealegomizedwere t han

the animals inmp 1 1 t S gni-f | t..{.Fi gures
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pi neal ectony all .animals receiv i Jto I _inj,ections of MPTP as

described in B@%ﬂ%reé?vegg u‘cl&%rﬁgﬁﬁmé@g%ﬁ%lggg‘fg’cf}—f’@rﬁgeveraI days before

and 4 days after MPTP. Performance on all notor tests was neasured lhr and

48hrs after MPTP adm nistration. 25 As shown in Figures 19A and B, PX

ani mal s regul atW&i‘Esbody weight at a level slightly higher than that

of SHAM operated controls. Furthernore, they also lost slightly |ess

wei ght after MPTP ir'lljrbgCti on than their SHAM operated counterparts, but

this difference was Thetatswessiimplantad with rtgeqsetssiiieslatono geliss @onasosiep as

PCTI AUCO 00275 - ' : . ' t ment
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(p=.005 1). 1Teshtrggypbtbalamiccennwdes. Adiegthe Eorgmhpdrforinatce evas asscyd, allianiglats i n t he
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effects of MPTP are less prolonged and traumatic than 6-OHDA, this provided an

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 irhplanted 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



EXAMPLE 5 The rats were inplanted with intracerebral nel t§ni n eII%ts or
inert nylon as described in Exanple 3 wth the excepti $higm EH(%Q wer e
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 13fse Me'? PEYEIFD 107 Svete ROAY Peishy otnce on
the day of 6- OHQArdcRESEhIIP en in 6-OHDA treated animals. While 3 out of 7 animals in the 6-
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.



and then twice daily for the 3 subsequent days. 10 M.--23 prevented the
devel opnent of severe notor inpairnent typically exhi bizﬁé?pfﬁwt@réq%
treated rats. M.-23 prevented the severe body wei ght |oss
characteristically seen in 6-OHDA treated aninmals. Wiile 3 out of 7 aninmals
in the 6 ODHA/vehicle group died within 6 days after treatnent, all rats
treated W Jy dMasgd recovered and were capable of regul aI’#JﬂQU%JIb%&?% body
wei ght.. Horizontal and vertical 15 novenent, particularly at night, were
significantly inproved by the regi men of MLI23 enployed. The latency to
performthe 3 notor tests (latency to retract a linb, latency to step, and
| atency to anbUREBFERENEHES al so i nproved during the test and recovery
periods after treatnent with M.-23. In sunmary, all animals injected with
M.-23 following 6- ODHA injection performed better than those treated with
vehicl e foll owihg 6-Ubbkifg, J.2Gnd hjngcViOnl. PEXANREELTS 1A K9¢ond nel at oni n
ant agoni st, S-20928, was tested in the 6-OHDA nodel 25 described in
EXAMPLES | and 7. At a dose of 1ng/kg ip, S-20928 is capable of repairing
the nost resjliEnt @adbeeyance: @f HDAhdPgen Said Radodrihe 23Yedd. $27) iggscal nodel
of PD, that is, body weight (30, 31). Furthernore, in doing so, S-20928
decreases the norbidity of the disease and increases survival tine. 26
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variations and nodifications other than those specifically described. It is
to be understood that the invention includes all such variations and

nmodi fications. The DnwehiSibnand|Bjérkimg) Aigdappaikd, 504.26365 @98)s, features,
conposi tions and conpounds referred 10 to or indicated in this
specification, individually or collectively, and any and all conbi nations
of any two ors nore of said steps or features. 26 Septerrber 2003 34 CLAI MVE:

1. Use of a conpound_of faqr. (1 I where X is or -N3 and Y is Hor
| in the manufacturel JHFSQE“%P Wi lfaBPre’t“H@ that g’étl?fﬁ’ﬁ't“’"aq?ﬁ‘}r@@d Bereias | axi s

of a neurol ogi %beﬁﬁbleﬁ@U&%%M&ﬂh@ﬁ&d’iﬁ‘caﬁéxﬁ%ﬂﬂ?fhaﬁ%ﬁ)@&ép@&ﬁgal d%éengl%tzq{ﬁd
dopam ne function. 2. The use according to claiml| wherein
is H 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.



3. Use of a compound of formula (Il) R /CHR 2 ~ 3 ~N whereln R
represents a hydrogen atomor a group -O-R4 in which R42§éﬁﬁ¥%ﬁ %f%g?érogen
atomor a substituted or unsubstituted group chosen from al kyl, cycl oal kyl,
cycl oal kyl al kyl , phenyl, phenyl al kyl and di phenyl al kyl, 26 Septenber 2003
35 R represents a hydrogen atomor a group -CO-OR5 in which R5 denotes a
hydrogen atom or a substituted or unsubstjqtuted al kyl group, R2 represents
a hydrogen atomor a group -R 2 with R 2 representing an al kyl or
substituted al kyl ical, R3 represents -C(=0-(CH2)n R6 in which n
represents 0 or an rnteger froml to 3 and R6 represents a hydrogen atom
or an al kyl, substituted al kyl, al kene, substituted al kene, cycl oal kyl "~ or
substituted cycIoaI | .grou ituted or unsubstituted

het erocyclic group c Iﬁ%segcym£#98 ?%#?@f pi peri di ne, pi perazine,
honopi peri di ne, honopi perazi ne, nDrphollne and t hi onor phol i ne;

-C(=X)-NH (CH2)nf-R7 in which X represents an oxy RA—O[ sul fur atom n'
represents 0 or an integer from1l to 3 and R7 rep
substituted al kyl, cycP&aN eHCeisp
substituted phenyl group, w prollso that if: epresents an al koxy
group, R represents a hydrog R3 represerits a group -CORg in
which R8 represents a hydrd? vet hyl §Poup or a nethyl or propyl
group substituted H

ity

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)

N _CHy R
CH N
N K |
R—— [ Ry

()

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,



with a halogen, or if R3 represents a group -C(=X)-NH ( . =R7__in which
X, n' and R7 are as defined above, then R, cannot be a %{c?#eé’meélzgh'? their
optical isomers and their addition salts in the manufacture of a

medi cament for the treatnent and/or prophylaxis of a neurol ogical or
neuropsychiatric disorder associated with altered dopam ne function,
wherein said nedi canent conprises an anoght of conpound of fornmula (I1)
sufficient to block and/or inhibit nelatonin, precursors thereof and/or

met abol i ¢ products thereof. 4. e according to any. one of claims | to 3
wherein said neurol %if%’é“f“%%a h#%ﬂgl"eB QA %%‘F"i“ﬁ ‘gp's%ﬁﬂéjrw%%&idﬁlﬁ%ﬁ 4 t'h

al tered dopam néydrogeataioamoriasuissaiuedios dnshibsimtedaiyepins, di sorders and

psychi atric di sorderi cehgra teg)}dzed b%/) anxiety. 26 Septenber 2003 36 5. Use
according to claim4 whererh RWETRAPE Ydi &P 2 HELF o Frojretitie ap alkyl

di sorder associ at stistimtédaliall tadicall dopami ne is a novenent di sorder sel ected
from Huntington's c;iorr eaeken%eri odic |Iinb novenent syndronme, restless |eg
syndrome (akat hesi a)> GOt rette' s syndrone, Sundowner's syndrone,

schi zophreni a, MER)-LHAHiRease, Punch drunk syndrone, progressive

subnucl ear pal sy, Korsakgw s Korsakoft's),.syndrome, Miltiple Sclerosis,
Par ki nson' s di sease, na ?grhraeﬁliegeggl%)rr 8hE ege‘)afé‘ﬁ%/étqj &d 5 rpresgpis @ hgdrogen

trans-i schaemn catatntonekslktlaubitimeedhyiskiatkesd, asbandtciulkbieptyRloa kst &FBbstiRkddophy
(Parkinson's pl %"35‘9% Use acco in the npbvenent
e

i to clai.m5 wherein
di sorder is sel €c om’ Oﬁaarﬁkllgsg@g%d g 'Hisglgg%e?i heterrydpnerarh ghoseefipmess | eg
syndrome and t apxdiolidineli pgjeridis,i perazine Usoenopipesidité, Mgmbip&handmorpMBBhieSing t he

novenent di sordgf is,Parkinson's disease. 8. Use according to claim4
wherein said neur31 gl cal or neur opsychiatric disorder associated with
al tered dopani n€FXhEHi(GH.)i-R,sel ect ed from pani c di sorder, agoraphobi a,
_obsessi ve- conpul si ve, qj;sqrd Epres& In gxl}g‘&ln;@ax‘"tsillﬁursagc{rg,Sn$regxi'e§e?1£sd0egr’ anaigtléée?
from 1 to 3 and R, represents an alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, phenyl or substituted 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.



stress di sorder, generalised anxiety disorder and anxi ety di sorderzsé due to
depression. 9. Use according to claim8 wherein said n r%ﬁpé‘?ﬂ‘
neuropsychiatric disorder is generalised anxiety disorder. 10. Use
according to any one of claims | to 3 wherein said neurological or

neur opsychi atric di sorder associated with altered dopam ne i s anorexia
cachexia or anorexia nervosa. 1l1. Use ac#ordl ng to any one of clains 1 to
3 wherein said neurol ogi cal or neur opsyc latric disorder associated with
al tered dopam ne functl onis Alzheinmer's disease or denentia. 12. Use
according to any oneUsf 2¢pulingsta clagn # wheeiai sid apwtolagien! caneavropsyshiatsic

adni ni stration diore@HRidRatdd ORitWalidte @ Bo@itliRs RA) rﬁoh%éh@ydléefmei: Re d(@ét&f? 'ﬁérﬁa”d/ or
inhibits melatgnin, precursors thereof and/or metabolic products thereof.

13. Use accor di HEIR8loRs shased, petiodice limb smppmsrt ayndsame; Hevtlisssy legommdiomes | i ght

therapy. 14. Us@kak&RS,dire\@ret®s a9¥irns Qitmd%l)vﬁérqssﬂndlto%e sm%pﬁlle Bial cics
medi canent is f% adm nistration in conbination with drug ich alters
ﬁia

dopanmi ne funct i 9if2ndTunspt dBWRKI BYRAFqERt PRORISEESY | S“@B‘“%ptl@ﬁbeﬂ@%@\}’@? 15.
Use according t@oaaofey)8ymiforkd, Mulbid SdiGosts, M&ISoTt Eahd FEAISASMohs for

adm nistration 1 n conbination w th surgi cal ablation of destructl on of the
pi neal gl and. 13SUteldydonid rks: ‘i%lst‘%?hw Yhiek. dardipe dyskigesia and mulile psiemssai d

nmedi canent is fdhrophsa(@aﬂkms&{'glﬂﬁsl)_on in conbination with a 13-adrenergic
ant agoni st, a cal ci um channel bl ocker or a mnel anoc%/t e stinmulatin hor none.
17. Use accordithg t o'€1%Fing QuelemePnviessiy ther mgvemsnicfisefierds selerspshfiom

function is seﬁaaﬁﬁsaﬁis fhl's&@& ScHOPRBHIA Ges1BR AU Qhdrbh O S8 EdRE dékllé’sxaadf ener gic
receptor antagoji st. e according to_any one of clains to 3 wherein

sai d medi cament’ i s f%ﬁ" acgorfing (@ laimi %rYVbGFe& F*S‘F mpyemegt, figprder ase%atrlansoys by
i nhal ation, by digasdfflation, topically, vaginally or parenterally.

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.



19. Use according to any one of clains 1 to 3 wherein si%% di canen
further conprises one or nore pharnaceutically accepta% %E%W?%%gpg

di luents, adjuvants or excipients.

37

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.



