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RZ

CH=—CHy—NH—CO—R'

RS N R3

wherein
R! is hydrogen, C;-Cy alkyl or C;-C, alkoxy;
R? is hydrogen or C;-C4 alkyl;
R? is hydrogen, C;-Cs alkyl, pheny! or substituted phenyl;
R*is hydrogen, haloacetyl, C,-Cs alkanoyl, benzoyl or benzoyl substituted
with halo or methyl;
R’ and R° are each individually hydro gen or halo; and
R’ is hydrogen or C;-Cy alkyl;



[0006] Figure 3 reports the results of a test

denonstrating use of the present invention in treating
wonreasnmas4ss brain i njury. [0007] Figure 4 repor PETIUSR006/012126

results of a test denpbnstrating use of the present
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wherein
R' is hydrogen, C,-C4 alkyl or C;-C, alkoxy;
R?is hydrogen or C;-Cy alkyl;
R is hydrogen, C;-Cy alkyl, phenyl or substituted phenyl;
R is hydrogen, haloacetyl, C;-Cs alkanoyl, benzoyl or benzoyl substituted
with halo or methyl;
R’ and R° are each individually hydrogen or halo; and
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conmpounds. [0012] A specific conmpound for use in the

present invention is b-nethyl-6-chloronelatonin
woabdsawsdsse referred to as PCT/US2006/012126
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[0014] The melatonin derivatives described herein can be used to treat the following
conditions (all of which are described in the Diagnostic and Statistical Manual, Fourth
Edition (DSM-IV), published by the American Psychiatric Association, Washington, DC,
2000, or in The ICD-10 Classification of Mental and Behavioral Disorders: Clinical
Descriptions and Diagnostic Guidelines, published by the World Health Organization
(WHO), Geneva, 1992):

anxiety disorders—including panic attack, obsessive-compulsive disorder, post-A

traumatic stress disorder, generalized anxiety disorder;

affective disorders—including bipolar disorders, depression, major depressive

disorder, dysthymic disorder;

intracranial injury—including traumatic brain injury, closed head injury, open head

injury;

spinal cord injury;

obesity—including morbid obesity;



cerebrovascul ar di sease -includi ng subarachnoi d

henorrhage, intracerebral henorrhage, cerebra
wonb@rios4sen, stroke, and cerebral aneurysm [ 004dBjUSE®6/012126

descri bed herein, the present invention provides a

met hod of treating specified nental and centr

earafsgencEdi veshseasSorinelpding dementidgf the Alzheimer’s type (including

AR &hfek’@ﬁéei(se?‘%fldl pgﬂ%nﬁ&ll alippid. anal ogs. The cl ai med

at oni n anal ogs nmonstrate significant affinity for

mi@rmaaﬁxmlucm@qunmtmphi%datemimmm tipdeeclerosippund of t he
[ - chl.oronel at oni n

resent [ - et hyl -
BTN, Pl PR STREPHET S8es At ghetdaches,
de@f@fbor s (Mil chahey, et al., 2004). The present
rrethod of treatnent is believed to be nore effective
fibsomyplgiz; and ef fi cacy, duration of action and side

S L e R R S
henesibage, icancbrl ifarcaog, stoké, @ué derebrabgnatrydpput toxicity

at the refe ed treat nent ,dosages (20 ng to 100 of
00151 (e o8 JePeRpasieatinHe Disert deipptgh Brovides uesibod eradust

spemﬁe@m%htﬁf‘érfd é‘eﬁﬁial ﬁéi‘%t%‘é?éf@tﬂtddo?dér?@tlﬁil?g"%ﬂ@ﬁfcaﬁ%d@ﬁﬁ%]o

di sorders. For exanplfe, treatnent o mans
melatoningnalpgs. @ep:émnmdynahtomn coaipgudam@fstrafeasigni Beanaffinity for
b- chl or L at oni n, ulted in
melatonlp M Fror TR, nediofipoBbn BELEaTRathrLE b, A medtian:
chlorométh%ﬁirx’;lﬁelﬁbns’tfates REOMFinit] B tB%&&tSHﬁ%%céﬁkﬂr@ hﬁﬁﬁ:ﬁahe et
et al. (2004). A single gI pl acebo contr ol g

al., 2004&&%6@%@@@@& geimest létbleb%’eétt@ by motre cﬁ@ctls/afixeteyms of
d
s ST i oS BSILABL EOLRIFREORADAER i

disorderd. iAfdditsmiaipcths meYeEérﬂlﬁ )anald@él& ti8pesernd divledtion fre.beBévedlto be
h é 005). .The efficac ‘gq‘?saf ety of the nelatonin _
without é{gﬁpf@f the eﬁ:gql ﬁﬁt nt F’@tté A0R mgoidhe aefivpe ingredient

per day) 'aﬁ‘d; Cb@'@hﬁ} ré}arés@ﬁfjé? %@ant %Pfoez?ﬁ’le{?ﬂﬁttﬁé:’{réaqgnentl‘;cﬁ%?ﬁiodf&)rrders

inical trial Jour na i nical psyc
For eXaHB‘-éQ 3yeatragy of QOmaIISo‘esln 29 nfe0 19D nh&lbatdray ot a |csmpnund of the

peen S EEA AR S IRR L SRSe L (ot nenel e 9 ol

compare@bﬁﬁllabébo teRthntEb@laRt f1.,3005)) stration significantly
decreased body weight in subj ects fed a high-fat diet

[0016]  ( pr udkelaveiiceaissus et al ., 2003). Thissignificant

ulehar 851556 O PRIl MERLRRSEIIE, Ao R8RS SRfon
study of therstfety Meﬂabrla%gihaﬁh&oemétw@nﬂlpm&véﬂﬁﬁanﬂfzs HEh3 nfMtonin
In addition to nelatgnin's efficacy in

analog b?tﬁ-@%qtﬂﬁ-gé-amefom Honipliowiness, 73S atIShiT 356
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Obesity
[00171  Melatonin is an effective treatment for obesity (Barrenetxe et al., 2004). In a

preclinical model of human diet-induced obesity, daily melatonin administration significantly

decreased body weight in subjects fed a high-fat diet (Pruet-Marcassus et al., 2003). This



- also effective in treating m ddl e-age obesity

(Wl den- Hanson et al., 2000), For exanple, daily
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yout hful | evels. Endocrinol ogy, J40(2), 1009-1012.
Barrenetxig J d ehal HRA84n Phiisiglogicalsdnd ni@aadiy. fuIMllohgl ofmekeltann. Wournal of
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Rasmussﬁtg;luf;g%cﬁg %gcg @&e%@iﬂ%ﬁﬂs@ﬁﬁ gt,sla'xf)dtdﬁ_eoagtey Fses male
rat viscenabfat, pidsmavdkitin, andlplagine sisalinto youtiifal lreeclwi Eﬁdo@hnwogﬁw@(z),

%ra were treated daily with nelatonin (Peres et al.,
1009-101 04). In this study, nelatonin treatnment resulted in
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as a detrea: e intensity, cl
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independfy hefbEinie ang fouRpdudfteBudiihp mi%é@e%%i 480 of
m grai nes. [0020] References Gagnier, J. J . (2001).

The therapeutic potent Mabra@ifes el at oni n in mgraines
and ot her headache types ternative nmedi cine review

[0019] . aj Melaienin §as becnshewn te heampideetive regment fozg@igades and oth
types of headaches (Gagnier, 2001; Peres, 2005), For example, patients with a diagnosis of
migraine with or without aura were treated daily with melatonin (Peres et al., 2004). In this
study, melatonin treatment resulted in a significant decrease in headache frequency, as well
as a decrease in headache intensity, clearly indicating the efficacy of melatonin for the
treatment of migraine. The melatonin derivatives described herein are similarly effective for
the treatment of migraines.
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ideprovérhen. Ihtarsamdamatm:lys ﬂh’rdnayallgaa phfiand Wy tfeatedtdafly with
er ences

et ?‘1”8\%?38?8“6 tg@'o&k? %ﬂa@g}% Mereatraentnalt paticafsyin this

Sttﬂd icbbaey dbaiioant IR et E’I'u 83l 1C
}f ei)98 g%lt antHapigvemet indiud %%% Leﬁlgff?“%ue gye

‘f?é 1&@]0%’[[419"‘?1?15 %ﬁbrewglgw tThe m%omy albgvazveadqmchbed herein are

%&HQMﬁ e@eét{veg&l thE @%m&%@@y fgb%z 39 13. Affective

sorders an sor ] The conpounds
[0022] of thRefpremsent invention are effectlve in treating

ffeé1 e di sqrder é ression, major depressive
#@VI% ﬁis é 65 Mﬂ%tpgméh%raw pditapmatblgin: derrsy! of
ﬁ%jjla@%ﬁw/@{g@g@ers (general i zed anxi ety disorder,

c attack, obsessive-conpulsive disorder and
5)‘@@&- @5 atata2000)s Theeffeatiof metmsrjm il bmmifsfmﬁﬁﬁb'roﬂ{yalg‘l@ a pilot

nds f the venti on was denonstrated
g‘%ﬁgp {ricg? fQ}W@me?é f ?@ﬁg %5t which is a well-accepted
preclinical nodel of enotional disorders, including
affective di ﬁﬂédﬂi@a@&@cﬁde@aﬁd Alnyicly BRLARES (Ranps and
Mor mede, 1998) shown i n Figures and 2, conpounds
[(0023] sych B qommuaéﬁ qféhe et inventigipans efdctive infreatingaffeatiod
Radk Wpression, major depressive disorders, dysthymic disorders and bipolar
disorders) and anxiety disorders (generalized anxiety disorder, panic attack,
obsessive-compulsive disorder and post-traumatic stress disorder). The efficacy of the
compounds of the present invention was demonstrated employing the open field test
which is a well-accepted preclinical model of emotional disorders, including affective
disorders and anxiety disorders (Ramos and Mormede, 1998). As shown in Figures 1
and 2, compounds such as imipramine, which is approved by the U.S. Food and Drug
Administration (FDA) for the treatment of affective disorders in humans, si gnificantly
decrease rearing behavior and increase immobility behavior in the open field test
(Physicians’ Desk Reference, 2006). Therefore, compounds that decrease rearing

behavior and increase immobility behavior in the open field test are considered to be
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Adm ni stration (FDA) for the treatnment of affective

di sorders in humans, significantly decrease rearing
woebmviosssand i ncrease i mMmobility behavior in POEUSp®R012126

field test (Physicians' Desk Reference, 2006).
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ancbfentsn s A Eier bard Al ThiVS HGERCHAY: DRSS 1) £3q 100
m%gdg%-m%t}@ﬂ@ -hlorohRlatdin B6<6S SBhi RAMAY incRALdY bl libnaidr

compared to vehicle controls (P = 0.006 for both, Fig, 1). Similarly, the FDA-
approved antidepressant imipramine significantly increased rearing behavior (P =
0.005). Regarding immobility, both the 10 and 100 mg/kg B-methyl-6-chloro-
melatonin significantly decreased immobility compared to controls (P = 0.011 and
0.003, respectively). Similarly, the FDA-approved antidepressant imipramine
significantly decreased immobility (P = 0.043). See Fig. 2. Neither dose of f-methyl-

6-chloromelatonin produced a sedative effect as there was no significant drug effect
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ng/ kg j S-net hyl - 6-chl oronel at oni n doses significantly

i ncreased rearing behavior conpared to vehicle
woamierios4ss (P = 0. 006 for both, Fig. 1). SimlarPCyustiee012126

FDAapproved anti depressant inipranine significantly

I ncreased rearing behavior 0. 005 Regar di ng
op ﬁqﬁé}dpplﬁpgy orgiypfrapherossiNgs (g ngl@s i MY, These data indicate that

plafed] It@ismoﬁ)nseéiéteﬁﬁg&ehﬁﬁe@a@s ﬁ?xﬂﬁ%z&k GRgHdbfect eased

ared to contro and 0. 003,
anté@pms‘sam/emy@nxmﬁy efifécds inythistvied]-és¥bliajial reeiihical model at doses
nt| de?re ant impramne significantly decreased
@IYGP = 0.043). See Fig. 2 . Neither dose of
[0027) O neRt&yérenc@S chl oronel atoni n produced a sedative effect
as there was no significant drug effecton total

Heobhi,ilt, gt dr (2903 Nempinepbsios sgmniaraniabbutyric adid (GABA)

1%&%3‘1& ori aat 1?%5 s %sgtcfrfx%:lgsa fféoiﬁgfrgpgﬁ%ﬁgggg lC?A]QKgrg% ger{lrons

Badlbgidgigspeasant, 5a(®)] posxieLy effects in this
Il -established preclinical nodel at doses that are

P ks%w@%é}@ﬁlegefe[rwzﬁ()ﬂpzéql et BofaEs Healthaare, Inc.: Mantwale(ND),

2@@@@3@491I\brepl nephri ne- gamma- am nobutyric acid (GABA)
Interaction in linbic stress circuits: effects of

Remlosx4t &chmmedﬂBAéIQﬁSO Stenss amisemcﬁncniahm aatultidimensional and

chi_at 2) 74, _Ph
6 AuRioadt aiosbinne bHRbarEa TROaP® 2 o337
Mont val e(NJ), 2006, p. 2491. Ranos, A., & Mrnede, P.

Cent('al %ﬁs)ous StyEteSSInAites EadidifR Bltkakbdbiniad Ir[ﬁ:ﬂl‘vt dndll SR ICRR@ Injury
eneti ¢ approach. Neurosci ence and bi obehavi or al

[0028) r eV| %hs compquidls oBthegreseieiny eriioniaee oiResiveystreatingripjuripeef the

o v S EAGIANGA ok Bl A TR Bl CREEled LML brain
inghrfy @B vemdispinkl et ixjgryi ($jCT). I'Ilhs efficatief the RbmpbumBrofakks

stem i.ncluding intracranial ry also referred to
SRR ISV L NS U WS (b S b Rt A 8

TEP@acchihtf ehil 'I%QYCHén étré? OPHéde?ﬁ&fc to?%n@ E@xﬁgéﬁnél of the

i nventi on was denonstrated 0 I Ng acce
pmmt finviengen wm)di@hortstrafealacmdmgho ﬂetfollowmgquotocdlggs

oozs) " Sadh i SR P AL ek L P B S0P Rrgsein

te&mraftmiel o mmaftsucsﬁ@d,uedm%ﬂﬂn SwBj1eabsr V@h@dﬁﬁ'o?cle with
Daw ey rats wei ghing 250-300 g housed in a

gr"‘éﬁt%ﬂéaﬂ Hroadiilpi e tAnigge Wk sekieaied tor TRBhvsng eontrolled
cé'r%cé!l%m@[wt lnllo%laf. (Sﬂﬂ@&m gtya(f.l 2?)0%)! Rmmals were anesthetized and their

brain cortex exposed. Employing a pneumatically-controlled impactor rod with a

5 mm diameter beveled tip, one of the cortices was compressed at 3.5 m/sec to a
predetermined depth of 1.5 mm, resulting in TBL The other cortex was not injured
and left intact, Fqllowing the experimental TBI protocol, the animals were randomly
divided into two groups and were either treated with vehicle or 10 mg/kg of S-methyl-
6-chloromelatonin intraperitoneally (two doses; first dose 15 minutes after TBI and
the second 24 hours later). The animals were allowed to recover for 168 hours (seven
days). On Day 7, quantitative morphometric image analysis was employed to assess

cortical tissue damage. Quantitative morphometry is considered to be the “gold



[0030]

[0031]

[0032]

food and water available ad libitum Animls were
subjected to TBlI using controlled cortical inpact

waonasl1o5458ul | i van et al. 2000a). Aninals were PCT/US2006/012126

anesthetized and their brain cortex exposed. Enploying

AarfAAeITRt a@@ésidgr&afupmbém dr@%’é’ﬁ?c% ﬁ@ﬁawshﬁw% Bt AM1999;

di amet er bevel ed , one of the cortices was

%&h‘pame@@édz%ﬁoass@hm@@l tZ)OQbe rP@mné’ussum damaispwis aifculated
e P R B B R R B e i

peBienpirothe @ainjurtdorsii pahethylas- @nlbﬁﬁf@ﬁbﬁﬁn e insted rdsOk & in a

t. groups and were either treated with vehicle or 10

}Hgﬁp(dl%lﬁ 19an1 ﬁ%g/‘hr)@fiu‘m@né% deynagas eordsal fissue in TBI rats compared to
L dase S

Ielaseis seeld ¥ £ onucoges) L BRI LAY

" aboremal dtanie dlot:k)s TBEasseciatedcot izl thesus darhsgvaid 1§J|axysf)fecti@6

u Ilve pr tric inmage anal ysis was
téﬁ%PB‘%}é.gr ?ﬂ ’é§’§e°@8¥cf‘ @Siﬁt i ssue damage.
QjantRéf@felny% nmor phonetry is considered to b e the

'gol dst andard"” for assessing neuroprotectant drug
I@pcmggt@ym, at ABJ199QHre¢ xadivabstasahedidtO8 D n&urbhaliajuretCell Mol.

van et al., 2000b). Percent tissue
ﬁ%%lgpmg@s)cggté at ed based on the anpunt of intact
Clens 8§ et 41, 2003) !Ehiérdédrs@@fbﬁmlélgf )10 ALt Conth1RG cortical
tissue present in the uninjured cortex.

iynPackIRY. f@PcN?@PbrﬂeﬁzéUomﬁ 2reatment resulted i n a

%llgsggéP% gé%{l (?99?9@ Cs/glng%&?n t%teg%%%sgchfae g%({ihga dygilunctlon

foldwing rainmlc Bfain mjgy. Bp. Nehesls /detiy d2adigcat e t hat
chl oronel atoni n bl ocks TBI - associ at ed

-6-
ge‘ilﬁ‘ﬁncléﬁ ¢tab@0R%ahspatinpepsi fugionef crlpspesintA pestiniury
f a'iﬁ Bﬁhg afhehgx:g?es QB&&H &an% gg’?&%lné gfaﬁrglgﬁi bnﬁ?rf il?r%r? Fodents.
ExpdNawmfsJﬁthéBﬂ-@nal injury. Cell Mdl, Neurobiol,

6 2003) Ti f
SHENR Bt o) Moo Dntt o G dpsinifagmen of
chélototin AOsRer QAT braiB 24 QX in@4ts L0&urostirck VAN (2)P269.05,

et al. (1999) Cyclosporin att enuat es acut’e
m t ochondri al dysf unction foll ovm ng traumatic brain
injury. Exp. Neulsurodeg@mfa RS Sullivan, P .G,

et alp, f o' cycC ornA
postl nj urélggglg%sloﬁfc% Fﬁue%s %ﬁ%’?‘iﬁ? Sgo B'Ft)i? gﬁ?t%lrrage
nbwoleydneative disemes, @udiH & dnyotophit 1htdral Ocleakis (AESP-Alzheimer’s

Neur ol 1(2)
disease (AD), IlIunt(mgton ] dlsease (HD) and Parkinson’s disease (PD). The efficacy

of the compounds of the present invention was demonstrated employing EOC-20

microglial cells, a well-accepted microglial cell culture model of inflammation-
induced neuronal injury such as ALS, AD, HD and PD (Hensley et al., 2003; West,
2004). The efficacy of a compound of the present invention was demonstrated
according to the following protocol.

The experiments consisted of treating TNF-a stimulated EOC-20 cells with
increasing concentrations of B-methyl-6-chloromelatonin followed by measuring

neuroinflammation-associated markers. Neuroinflammation activates microglia to



Sullivan, P.G, et al., (2000b) Dose-response curve

and optimal dosing regi nen of cyclosporin A after
wonrensmasdss brain injury in rats. Neurosci ence, PCOUS2006/012126

289-95. Neurodegenerati ve D seases [0031] The

coppounds_.of t present invention are.,effective in

h
PP ?P%ﬂ%ﬂé&%@& EHErAES: (RACHY SRR SPEIRSHRAL) and reactive
ngtwgeh rsﬁé&(?éAsg)Rh\?é)% AL S A AS aﬁd PBLRYaciAbd gﬁgaﬁ{y'smogy

I sease Hunt i ngton"s di sease (HD)
(Patkel,200h; Saatuses s200dPHcGedinmdeViEGearc00s# Stipsyanet al., 2005).

compounds of . the pr nt | nvention,was denonstrated
ISRERE I R st R G poldtY Bl Suf FR0 2h BHG, an
indifdcpibhsike SERNS Grbduetion, 1RdledtesihflbmblaBioRBAdRB Nduced
neuronal injury such as ALS, AD, HD and PD (Hensl e¥ et

ngyrodegengrtionds ALSp 8% HD amkPR paiienit (Mistien o ehpi9diToligi et
heygat ' ' e o] !

P, PREL. 0L 0 50 BBRSAS BB b o

rewited it 2elgnifictntdntreasg i rite;and PIOR latebo(FREE2 0t 415163,

Bk EEEwp b shBraTORPR pviSHaiingPdiioningo ngim

Neur oi nf | arrma?i on gegft%?%gtaé%ddrﬁﬁg{logliﬁlgn?gérggu%gl’ Fig. 4).

Fortbem Pinasthrt @chlorgmalitonip o )sorbdenked e dgnifjeant sweerise i PGE,

iye.nitr eci.es (RNS).in ALS, AD,

I SRR T R BRI RIS T A FelieaPndespipgner
(CRequity Big. 52 Werallyikee data itiddEaRt f-n?io, 6-SAbEMIBEn is an
atJ ., 2005). Increase in prostaglandin (PGE2), a potent
eiggtivartratiaey fornpusqdsgencaiiye diserses suchas ARl ABcHD and PD,
nmeas NS production, indicates

[0035] i nfl g{rr??reé%cgﬁ-i nguced neur odegeneration in ALS, AD, HD
CangheREl, pithient(30¢4Y Cetbkiaes i@tNeauroinfld88vdtiod ahd A 12 heinddr's,

q}999; cke{l._?,.,29,01; C?fﬂéﬁéel , 200_4). ECC- 20 _ceI S
o8t &4 R TageR O sulted in a significant
DeBEdLEASW, i(ZOdlgtNiitﬁ@oﬁBéiarﬁ’ﬁﬁgic' SI& §niteoH ﬁumﬁigrt)l 's disease,

2003; West, 2004). /5-methyl -6-chl oronel atonin
Joirnal afaeprasdigued tonearah, B8(AIILOTENF- - sti mul at ed EOC- 20

i n d n ne *P <.0.01, Fig. 4).
HER PR e ARG FREREE P RO ! e o nemnhepighi
fatgnifha @ diples) eas emlﬁﬁﬁaoaﬁmﬁi@gt iR€} iNGHHkl JONs of the

- st |£8I ated EOC-20 cells in_a dose-dependent manner
P2 p-30B ] grousgmpdebior amyelrephic latgrelselegnsisa Mentibéaloy affdisease,
]fg?re;t[;hgd.-&chl oronelatonin is an effective treatnment -

" neur odegener at*i ye di seases such as ALS, AD, HD and
MeiOiceRdY. dr,e ddsGeer, G.(2004). Inflammation and neurodegeneration in

Parkinson's disease. Parkinsonism & related disorders, 10 Suppl 1, S3-7.

Milstien, S., et al. (1994). Ce;ebrospinal fluid nitrite/nitrate levels in neurologic
diseases. Journal of neurochemistry, 63(3), 1178-1180.

Sargsyan, S., et al. (2005). Microglia as potential contributors to motor neuron injury
in amyotrophic lateral sclerosis. Glia, 51(4), 241-253.

Tohgi, H., et al. (1999). Increase in oxidized NO products and reduction in oxidized
glutathione in cerebrospinal fluid from patients with sporadic form of amyotrophic
lateral sclerosis. Neuroscience letters, 260(3), 204-206.

West, Melinda. (2004). The arachidonic acid 5-lipoxygenase inhibitor
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Cacquevel , Mathias. (2004). Cytokines in
Neur oi nfi ammati on and Al zhei ner's Di sease. Current

wonuw/1088558€et s, 5(6), 529. Deckel, A W (2001). ptirtuseme/012126

oxide and nitric oxide synthase in Hunti ngton S

di sea Jour nal, _of neurOSC|ence [ esear ch, }

yyg)c%o g elieycid phibifs; tugror neoyppsactogy %(’é]é’@,tl%a microglia and
SRS 860 I PRkl Doty iBIREE %)
I8Bi nal cords of the P3A-SOD1 nobuse nodel for
anyotrophic lateral sclerosis. Neurobiology of
di sease, 14(1), 74-8 . I\/bGe r~P.., L & MCeer,
G (2004). Infla ' eneration in

Par KiTiednpodhd&aFite ?ﬁaérk hﬂi&ﬁﬂbﬁé&’e&fﬂe@tﬁ@tlﬁ(ﬂmﬁhﬁgﬂ ders,
10 Suppl 1 S3-7. Mlstien, S, et a (

cersbepyasphanhiseasas sheh # subpraghngid hm@rrha@@est@kﬁz\cerebral infarction
R AR B o BTy PLRHRRIAT Pkl A
gnotleyitg ahyed:les?cbasptéﬂq)mclmwai nisgteDof mﬁrgrlnsimhmgiiasg g\éannucci,
2%5%8%0 %Fflw%& 34 5%(61’% eml?%ﬁmég@” thchprswa [ERtiNvas
RERANSH S Q&@rdh?gi%%é %ldwﬁné’Ffo@dc%?d glutathione in

cer ebr ospi nal frompatients with sporadic form
of arﬂ}tbqutSpmr@ 8t 1 weekl old cadvelt n‘@lesCﬂRi/(sﬁrmmlhenm ina

tgrﬁg% o ﬁmg %@?%Wégqﬁtr‘ég% ﬁl\é\ﬁgé on a fi“ Pfhr gg%x?%@k cy-gre with

fb&hhxbi waenoralably dd 0ipLiamaTRE hiceawérd siibjbétbd tosiséRemR-hypoxia
necrosis factor-A activation of mcroglia and extends

iRy AR The ngery Avasaen Wda\m@@maaerrﬂyd@clumthanght common

?%JS@%?@ %%mc%ﬁlwnﬁé‘p&w %11‘1 e %%rs g:% | nvem[{Jt “3}1§$%§% gas

matskemtiénmesthema Gt iangatwrbedy wwath&rwatl Iﬁﬁﬁ&?&df‘dﬂ gb.5as

r noi d _henorrhage, stroke, cerebral_ infarction
T onaaa fhe fapETmRRly Eon g@éﬁcesy B ghdhimptpd-6-chloro-
nglﬁtbﬁﬁqyas%ﬁnﬂ%%%ﬁ 5 g% 9 hif3ftls MEbe 238 B8RhHics after

pr ecl i ni cal ascul ar di sease
hiywerinatddsgs QUD(J_V)ehlchmlg)‘, fp @ad: YO@Mmgtkee Oprladyed afeet injury,
R e ok BB SRR D 61 RSPy Bseers Sy Bet &ize n
NiEY] StaBreliDraif ekctidhg isathidd fromltke AR BniBisR- SR dlftofn

administration caused a 33-40% reduction in brain infarct size in IHI mice compared

to vehicle-treated THI mice (Figure 6). The protection conferred by -methyl-6-
chloromelatonin was dose-dependent. These data indicate that 3-methyl-6-chloro-
melatonin blocks IHI-associated tissue damage and is an effective treatment for stroke
in this preclinical model.

Reference
Vannucci, S.J., et al., (2001) Experimental stroke in the female diabetic, db/db,
mouse. J. Cereb. Blood Flow Metab., 21(1): 52-60.,

Treatment of anxiety disorders and affective disorders is a preferred use

herein. It is believed that the treatment of traumatic brain injury, Alzheimer’s disease
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[0039]

[0040]

tenperature- and humdity-controlled vivariumon a

12: 12 hr lightdark cycle with food and water avail abl e
wadodeitos4ssm The mice were subjected to PCT/US2006/012126

i schemi a-hypoxia injury (IH). The injury was rendered

o2 PEEGIRRG Crsbrla i, Fy P Pop e (5 SuPtsiany B oy radical

séﬁv@ﬁélﬁg aﬁ%'e%ft‘ﬂ@d@ﬁ%%oﬁﬁ:%'ﬁn&’sﬂder anest hesi a. The
ani mal body tenperature was maintained at 36.5- 37.5

0C t hPrScﬁhghl@iﬂd abpres, thepiefinae melatqrmn detriveive$ ﬁneameﬁal in treating

[;3- et h hl t t d
o A o B TS s S R P B e £ b
(}ﬁ'fefe@z[bliﬂwh@iﬁaﬁ) tned@ s Lsuchliredinfent RisefeQn@BI¥dtive Bh ARHAGR or
3 after inj ury, quantitative

5% aﬁwmd FamRRPENENY 35<ip Schigee bethesgraytic interysetion desired.
TEERERLRR 3458 ahfubhash o9t PO BERLARe o st

tranhduerrnslt sxﬂicutanecnmm&dvaoﬁs iﬂtﬁ&hmsedlac bt mﬁanelmabxfo&te@. T}(lje oral
t si,ze in |H ared to vehic| e-treatef
e e BFC o oy B ik o Lo strghion 15
| -
cﬁ&eﬂ%@ﬁ hdBini&Rkieh ARLehAMRhed b}‘)@ﬁﬁ:&lﬂ@ B?Rlﬁja‘?ﬁ‘iwflgt&lo Nin

These data indicate that /3-me
comnpesionstvhigh srsqirertaead by teghudquka rvmj;kektmmdl inshepharmaceutical
ch&{%?tlve treatment for stroke in this preclinical .
e [ 0036] Reference Vannucci, SJ., et al, (2001)

Ex pewmmt@heas W09 Sthé thetitel JreRBpRsdtt alRhiién utﬂbzlefs‘i b,
use. J. Cereb, Bl god Fl ow Met ab. 2J3(1):

p %@?futrpﬁle%mﬂﬂiﬂtwaf Inmpaking therecommposisions @napr @@m kthe
d%rgetﬁrrgﬁﬁ nlrSdeivRE s g%&?rg a@ﬁ%ﬂ@@@)ﬁ%ﬁl udubit nﬁll Be &?xedewﬁlg a carrier,

treat nent
owdlimted by e ‘carrit, oe asdased vRHIK b BS0iRY s/hwbhaﬁa)‘sse inSthb aselof a
[ art,_ on the an‘ty\) oxi dant ,and free radi cal

TR HoP B P ¢ OB VIR FifA TGt G Emea) may
bé8 sélics %éhﬁﬁ?&lc?&q}qﬁld hberigelhiegs gctggé atent dJ@ g&ﬁﬂﬂxﬁto'r Ytdlium

are usef ul in treating the listed disorders
fordimentive H&I@ﬁemtei“wdth@mmppsagnsmw inther ﬁong dfdnbdlets, p111s

e n need o
pé@é@? eloée% ?éc%g{ aghc%' edﬁirs’osf'ls%er?él%f %ﬁ%ombsf sqengons, syrups,
adteddln@d aconP orindsligiad ARdiugn)asiRtedes, sbf ah BARARRWMHInCapsules,
i ntervention desired. The conpounds can be

SUpRRFIATISR @i Byjeciabjasqlatiqns end ststilepackpgadgividgrs; pentaining,
e I travenous
fo‘? i‘ém%{? ﬁ“Bxi'ﬁ éxrbo%t: @ers]’}tj (r?(ga %@S}% 109 8% Ep\&ré’i ﬁ%]ﬁh% Fcr% ve sompound,.
t r anSulehr cantiers awtaeaventlenwlrlﬁfﬂw predmadNatio@ttbiuliiat art, Sohee

ex%];np?gsngfrgm g‘glg ur?lre]rs! g’xmplents and diluents include lactose, dextrose,
sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates,
tragacanth, gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone,
cellulose, water, saline solution, syrup, methylcellulose, methyl- and
propylhydroxybenzoates, talc, magnesium stearate and mineral oil. The formulations
can additionally include lubricating agents, wetting agents, emulsifying and
suspending agents, preserving agents, sweetening agents or flavoring agents. By

employing procedures well known in the art, the compositions may be formulated so
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[0041]

[0042]

chosen, such adm nistration is acconplished by neans
of pharnmaceuti cal conpositions which are prepared by

woecatsniospses wel | known in the pharnmaceuti cal seCemsSe®6/012126

[0039] As nentioned above, the nethod of the present

hR Ry el s RS leeS o R ARRG bt

adeligibigation tdelid yaiehyes (active ingredi ent S) WI I I
usually be mxed with a carrier, or, diluted

car r i die, copwostions aedommulaps paclerbhy igr Wi @ma&mﬁmxmesuch that
I I
S8 B R .53 oy PA0E, B L om pouc 20t
abayt 156 rag,swbn ehors asdallg cﬁﬂondabmut BG) quihzbutmm()airugabf thbactive

vehicl e, exci t dlu the actiyve
1?%?5‘318 gﬁ? ten?hﬁ‘é‘“ dloﬁ%ge o ifecr$ YE&A lbalsfﬂi‘?tet%’fsf%ﬁhle as

Wiktat ﬁzc?s £33 foﬂ%dﬂ]acn sUBFRMESR otHeP Hs, cAllf ﬁﬁﬁ ?ontamm a

cac 1 xirs, suspensi ons, enul sions,
mgdetqym,mealequ@s@ﬂy&f (aatsveamstenald:abnlartad ta plrodqme dhmtmslractr)

Bpibr cpriot SsPamonc i P e SRR Phirpagsppcnt ituent

extipldntscorpagiaged powders, containing, for exanple,
fromabout 0.01%to about 10% by wei ght of the active

c onp&hwomppgnqumzsem igdhe methed af the@aesgahinivertion arqeffective

38 BUAETRERYL gabu LB o RATE AT e
;ir@feltaegeﬁroxdabbmqmeto aBUGH 168 eng, $0EDMbE preféedmyr fieln about 20 to
af)t arches, gum acaci a, cal ci um phosphate i nat es

PHGLOAPE I a@%Yeamgﬁdle@hp%ud@w@ trasking the listed disorders, Thus, as
cﬂaé}gﬁyﬁk%ﬁﬂ fg%fecsl éf%eQ&x?e @Lwe@é& RYS aeéagg % of from
ose, wat er, |ne
ahemtﬂyl toedHout bﬂbmgnﬁ’tabtyxf&m@edlem;ﬁmylhhﬁdrtlme(yémmzmaif%ﬁult

t al t [. . Th
i B EORE O LA Uh 0 $U5Ha | 3 e Polts T EiSAicERar gy, in single
RURM dodBe td NrALBNISwe Rt Rl Y ﬁ‘&ie?é%&'oc?ﬂﬁ%%@ Aiddnt of

agents, preserving agents, sweetening agents or

chingoend mueé]g'adm;msayede\mﬂl hwletagmpteddna'chp}asmm in lkghtwﬁthe

i.n the art | at e

Pyl GeBihgires e ER e kg cBitoe f pmipnd s BBid RS, &
cB6deh Y6utt BY h&EIRAtatioh ! BE ags Kieldh$, tdhatrééﬁﬂnée%fttﬁ@nﬂﬁﬁdi&mbatlent,
[ 00411 The conp05|t|ons are fornul at ed, preferably in

agd theinatye gad sevicsitne! thepsiank asympiemsdosage cont ai ns

from about 0,05 to about 150 ng, nore usually from

about 20 to about 150 ng, even nore usually from about

20 to about 100 ng, of the active ingredient. The term
"unit dosage fornt refers to physically discrete units
sui tabl e as
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uni tary dosages for human subjects and ot her mammal s,
each unit containing a predeterm ned quantity of
waaebioves4sat eri al cal cul ated to produce the desPCeS2006/012126
therapeutic effect, in association with one or nore
| e pharnaceutlcal di l uents, excipients or
Vthnsggféggrs [0042] The conpounds enpl oyed in the nethod
1. mmetmﬁ it a pme@nhamg aeendfidesldcrrl f@diﬁfanﬁefiﬁcﬁﬂsers,
nge of about 0.1 of active ingredient per ‘day to
affective, Eﬁffleri,s@eﬁlﬁv IS FasT i YT, SRIRRI00ELm) Ry, me@lr emerd
; I ut 10
cisoderlc R R Sl SR ALY SB AR e 0
adm1n1stratsmed said mm«:me bﬁ a sdfh agd effscthvsechdnar ef dhnelahﬁuﬁ eérivatigaf e
sel tdgﬁd effectlv nt refers to a dosage range of from
seiecte Bh?m%P%F@% YUY of active ingredient per
day. In the treatnEnt of adgtt humans, the range of
about 20 t ®@abo 150 ngy oflactlve |ngred|ent per day,
in single or Y a—eosSes—Ci-s-cpi-elerqoeek! However, it
will b e unde d thatlthe anount of conpound
actual |y adg pr ed b e determ ned by a
physician, in I|-ht off the ¥el evant circunstances
including the chgi ce @i conpound to be adm nistered,
the chosen route of adm nistration, the age, weight,
waeekis esponse of the individual patient, and the nature
and sqverlty of the patient's synptons. Wat is clained
is: 1$$Y@wmmdco{hﬁieéorGgCha&aK%ent havi ng a
condi &I r anxi ety disorders, affective
Rl ﬁg,ﬁcg% -é A ty dis¢ .

di sord acranlal injury, - splnal cord

i nj URY js mwwgbdegsaeamyl \pﬁel‘gm& QitieRFed ST OSi S,

m gr 4ne fi bro al gia and cerebrovascul ar di sease,

c orrp rsﬁlé{d W%’ﬂ,r Gt-Corplkanoylaibgnznyl icsrienaéylasubstituted
safe and #ecld unt of a nmelatonin derivative

sel ect ed ?jrlom coMnggﬁn $ having the fornula wherein Rl

is h;za aodBR are@actCindilidydllydrydfigeoér pAlkoand, R2 i

ge R3 is hydrogen, G -C alkyl,
phen Isgfy%gwgto%u’?%&)ﬁﬁﬂ’enyl R4 i s hydrogen,

foad ded el When R 15arrd 1B, I b
psubst i tut eanI th ailﬁal 0 %?ﬁ%ﬁ%%thg%é{ %gé%é Cé Cé alicyl.

nd|V|guaIIy hydr ogen or hal o; and
2. e method of claim 1"wheréin the melatonin derivative is administered at from about

0.1 mg/day to about 150 mg/day.

3. The method of claim 2 wherein the melatonin derivative is selected from compounds

of formula (ii).

4. The method of claim 3 wherein R' is C;-Cy alkyl, R? is hydrogen or C;-Cy alkyl, and
R* is hydro gen.

3. The method of claim 4 wherein R! is methyl.
6. The method of claim 4 wherein R? and R’ are independently C;-C; alkyl.

7. The method of claim 6 wherein R? and R” are both methyl.
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R7 is hydrogen or CpC 4 al kyl; provided that when R3,

R4 and R5 are each hydrogen, then R2 nust be C -C
wablbosl1ps4s The nmethod of claim 1 wherein the nmetamsmion012126

derivative is adm nistered at fromabout 0.1 ng/day to

b 5Q np/ day. 3. .The nethod of .claim 2 inth
5. Thomabed oacln Lodiordh g Bonit e Relipel At of
N-[z-metf&%%-gale%oi)@a6é§ruqr$ﬁaop?1ybesﬂlyqace@4@iid@ 3 wherein RL is

I's hydrogen or G-C4 alkyl, and R4 is
N-[2-ethyiPd(Semethox &6-clitngoimde bl ethydeeptamidesher ein Rl i s

t ) T 0] i .el.n R2 and R7 are
~ e T il SR S MR T2 2
N-[2-metWieZ-€5 e xgalciidroatdel-B ot fetlivilabsthméle; diemivttdes thepdof,
3 claim 2 wherein the nelatonin derivative is sel ected

f : : e
9. Tﬁﬁ?ﬁ?@t@ﬁﬁlﬁl@%@%{l tRpapelgtonin debiaiots- 3- yi ) et hyl ] acet

N-[2380HRro-5-methoxy-1H-indol-3-yl)propyljacetamide.
R-N-2 Kl_@‘[cgﬁg? ﬁyrfl? 29)2}/5- me}{1 Ooxyyt%Iz gml(])rcoianc}ol -3-yl)ethyl]aceta
m de;

10.  The fnethedtafplain 9(vwharein HenapeBiopinifeivadroisrdaiinigteyqd) a dippm pbout

acet am de:
20 mg/damgta ﬁgﬂgﬂmlmgé@a(y& met hoxy- 6- chl or oi ndol - 3-yl ) et hyl ] acet
am de; and m xtures thereof. 9. The nethod of claim?2
11. Thégregiod dfkaimel wiienthahaelavatin derivative is administered at from about
(R -NJ2- 86- chl or o- 5- met hoxy- 1| Hi ndol - 3-yl ) propyl ] acet
20 mg/day ip ghout 10 m#dasiret hod of claim 9 wherein the mel atonin
derivative is admnistered at from about 20 ng/day to
12. Tﬂﬁﬁi&holiqg cIBth Ay trddking BB iR thetd cdnliRtiom s81evhe HRind anxiety
the nelatonin derivative is admnistered at from about
disorders2@ffengive aljsotdersa brdracranGd injyyye sginal cerd My meutstggerieraivg m
di 1 for ﬁr eat i pagda $ati ent having a condition sel ected
iseases, Apd GPrepROVaT Y ] A88Fqer s, affective di sorders,
intracranial injury, spinal cord injury,
13.  TheuegadRagneimtinver geangsamticahvigradnoitivacaleated from anxiety
i di sease. 13. The nethod of claim 12 for treating a
disordersypadiadigetiYeadipdi8ers condi ti on sel ected from anxi ety
di sorders and affective disorders. 14. The net hod of
14, ThE Fl’le'fﬁo]d lcimt 110884 ir@ﬂing_a%ﬁb@trﬁavﬁ%‘@ dHdRiARBREAH Hdm anxiety
selected fromanxi ety disorders and affective
disorderscindaffitetiwe disorders.
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