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rats denonstrate mnel at oni n "accunu ron i n the rarn, pituitary, |ung,
heart, gonads aNélatmdedsdhy préxipel garmonensedrgied hbynthe nikivgat eglandglin allLi f e Sci
12:1757- 65, Y_le]n% Bles TREPHILREN SwuaRd ttﬁ@%??nklﬂ&in@fhu hat QnRb&ufshid Ih @
circadian rhythmthat changes wth the seasons and wth age, e.g.,
‘pubescence ®APrabisiatehmelatortie by thespingad gland tiy gyigerdi NGERERNN BIRAECti®BIRYt onin i s
i mportant f@e Hob@id @cﬂk&lﬁ%&meﬂeda;ngﬁi ele¥at&tin iiBVENEd RNAe eslARATidHEOf
functions, especially those that exhi bit circadi and circannual

hyt himi o { yPRORESEBAPPETHEST BR AYSIRIfd ek PGS rra AP B Sone
are known frumére toirakmmdito tied renadiiokiagalaphy ddpeod rupon tmestoniVeéadptatsn  has
been adm ni ﬁlteExgo%gn éc?s E:r(l3 the CNS to affect neural mechanisms through receptors located in
the brain. Additionally, a number of studies indicate the existence of direct effects of
melatonin in peripheral organs via peripheral melatonin receptors. Melatonin
receptors are present in the heart, lungs, prostate gland, gonads, white blood cells,
retina, pituitary, thyroid, kidney, gut and biood vessels. Retention patterns of
radioactive-melatonin injected to rats demonstrate mefatonin accumulation in the
brain, pituitary, lung, heart, gonads and accessory sex organs (Withyachumnarnkul et
al., Life Sci 12:1757-65, 1986).

The synthesis and secretion of melatonin exhibit a circadian rhythm that
changes with the seasons and with age, e.g., pubescence and senescence. There is
very strong evidence that melatonin is important for the regulation of a variety of
neural and endocrine functions, especially those that exhibit circadian and circannual
rhythmicity.

Melatonin has been implicated in many human disorders. Some are known fo
be linked to chronobiological abnormalities. Melatonin has been administered to re-
synchronize circadian rhythms that are out of phase with the local photoperiodical
cycle. For example, sleep/wake disorders with rapid crossing of time zones (jet lag),
or in delayed sleep phase syndrome (DSPS) patients, changes in work shifts, or
those experienced by blind people can be treated with melatonin or melatonin
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as ki dney a enital tr VI ch PHAR nedi a

London, lTj @é?ce @%@?é% ﬁ‘i‘)\/\?‘?"ghﬁffﬁe@ &l 25879 i ci ent
to eval uat éfleﬂhe (Ba-regteatvair B, ﬁn@falmbfmmwgesf&mh)s nvanzl rsalgehl‘rzda@ﬁﬁlmlﬁ ecept or
subtypes a to trat i n unber

r odent expﬁ Epéan F‘g'%ﬁ{"é%sg%% SQﬁ@ve Qﬁ(a)lfzﬁ é{h{%l 0 ?%W{BEBT lﬁ‘speéwge‘i% ng,
Phar nacol . Birgatisesnch Beldney and 1hel 0&gdfi) tra@4Rubddaviemjeb aRodPHgRemesia, al .

Soc. Neur 0SGlong DSk, ﬁ@éﬁlgg%)lg%eapr&%'nw&é& eEutﬁYpes %H nat SuselRRL rtroacol

237:231-236, 1993) an ntiselzure dactiv Iectroencephalo
clin. Neur oﬁwwaf@ﬁhe lasgexvpaiety 10 meladgrgn efiepts @'ld %’é‘ttloa@f recenﬂymumvg@eyawalt
27:567-570, dlévary Rudeen et al., Epilepsia 21:149-154, 1980; Sugden J.
Phar macol. Exp. T er é 7-591, 1983; Golonbek et at., Eur. J. Pharnacol
210: 253- 258, 19 s‘afoww fHresni demerstiateny @ AnnyrRReTt PEdP%HteWF"@PU?ﬂ er

headache anqbamdgjrﬂs eehaveGbathl Shkiakti@(Géllis andEadaPRema201. Bldchdm. ERY

Mel at oni n onARl a4¥)8 ‘1§§5 eNaranjo tF\J?)gnguez et al., Soc. Neurosci. Abst. 18:1167, 1992;
Golombek et al., Eur. J. Pharmacol, 237:231-238, 1993) and antiseizure activity
(Brallowsky, Electroencephalo. clin. Neurophysiol. 41:314-319, 1976: Farielloet al,,
Neurology 27:567-570, 1977, Rudeen et al., Epilepsia 21:149-154, 1980; Sugden, J.
Pharmacol Exp. Ther. 227:587-581, 1983; Golombek et al., Eur. J. Pharmacol
210:253-258, 1992).

Melatonin is effective in the treatment of cluster headache and migraine
(Claustrat et al.,, Headache, 29:241-4, 1989). Melatonin may play a role in other
psychiatric conditions, particularly depression, but also mania and schizophrenia (see
Dobocovich “Antidepressant Agents”, U.S. Patent No. 5,093,352; Miles and Philbrick,

- Biol. Psychiatry 23:405-425, 1988: Sandyk and Kay, Schizophr. Bull. 16:653-662,
1990). In some instance, psychiatric disorders may have underlying chronobiological
etiologies (e.g. seasonal effective disorder) and are definite candidates for melatonin
therapy.

Melatonin is involved in the regulation of circadian and circannual changes in
body temperature. Administration of exogenous melatonin to humans lowers core
body temperature (Strassman et al., J. Appl. Physiol, 71:2178-2182, 1991; Cagnacci
et al,, J Clin. Endocrinol. Merab. 75:447-452, 1992). Melatonin may also possess
analgesic properties (Sugden, J. Pharmacol. Exp. Ther. 227:587-591, 18983).

2



psychiatric conditions, particularly depression, but also nmania and

schi zophreni a (see Dobocovich "Anti depressant Agents", U S. PategH @@%
5,093,352; Mles and Philbrick, Biol. Psychiatry 23:405-425, 1988: %@k
and Kay, Schizophr. Bull. 16:653-662, 1990). In some instance, psychiatric
di sorders may have underlying chronobiol ogical etiologies (e.g. seasonal

ef fective digwpsgsigsyy and are definite candidates for melgé@mbibegskher apy.

Mel atonin is involved in the regulation of circadian and circannual changes
in  body tehpefata) melatduindire smaundemay bevsgfelras e altetnatieniomonstdraans

| .
e o i SRR i LGRS Bl ol BB len
75: 447- 452 199#t)is kWrathehmnlatmw laveld dpersaseswith advangiag iage ﬁ@ﬁkeﬁffta' ed

(Sugden, EQerFE@CQIS?Q@éQ 19-5@eWald%%Zser?%?aﬁgﬂCEﬂQ_ﬂ%})cnno? Metab MAR64805 VO
02/ 28347 PCT ['TAL/ 00898 Therefore, nel aton u1r9g?1}ﬂ9%@be usef ul

as an al t erBR& i \P88¢ ¥am Gravardaroetcaly Amnt |PhNﬁP’} 3%?%1’ T drugs,
such as as péd’ritﬂ‘but@Q@ts%men&E’&S&saﬂl@utdﬂ@@ér@‘rﬁﬂe didedsss bﬂ@ﬁ\nasbdi@éteﬂﬁhﬁ't onin

| evel s decrease W|th advancij n ( Pi neal, Res, 4:379- 388,

1986; Nl dh3diR@r Sugh s Alzpe! g’r” g"%rﬁ%ﬁ'bﬁ%s 4\%‘?3%9 Mgk Bagre ag%"z Witfthes: van

Coavor deg eﬁ'leﬁltonme%ib cdmpbBlyEsi (erlﬂﬁmdeEGHStpcﬁﬁéseSmW -243, dﬁgﬂ‘asar_ldyﬁnt ribute

to some disprde tive dise SEG Wi t agi ng,

such as Al z'ﬁ'é bg’sﬁ'néé)gggqﬁé@ ékse g églaséam e%?r@gt @é ith

mel at oni ner gi ¢ &begpodiaddesMauthi zelderlye baveHygat Iabcws t@ Tesp@8d 2g 2melagydn
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528: 170-174 efs I'n the ave been shown to
respond to Aehpelbfionorifiaeffeciveri melatanini(BRe40419) eha"e begheaperted Fshynanss 43,

1995, U.S. B‘%\@i‘ﬁg N?ave%oésganﬁa?%s&f andz'o%r-ﬁn)mlsh%?@ﬁr F\f)éar@ fﬁicrrf @6t sopafific

nmel atonin (0.3 have been reported in hu I ntravenous,

i nt r anasal afﬁﬁpt%reafpg%rmw ARPRIR iMAY. aff@ﬁh?'ﬁeﬁ VBrifsiR %Eﬁ?&#'i“ﬂlac?pgéf’? &8s,

exogenous rrsubﬁigwal aomwe&cﬁrﬁxﬁdrﬁlh@emdﬁ avhicedaiapan teapid slegp aetione on t he
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subj ects. Thfficacy of melatonin (0.3-5 mg/os) for treatment of insomnia has been demonstrated
in studies performed mainly with elderly patients, patients treated with atenolol and
chronic heart patients, most of which patients have low or distorted melatonin
rhythms. In some of these studies, formulations which release melatonin throughout
the night were used, in order to circumvent fast clearance of the hormone and to
mimic its endogenous profile (Nutrition, 1898, 14: 1-2; The Aging Male, 1998, 1: 1-8).
Melatonin, 3 mg, given to patients with sleep disorders and dementia for 21 days,
significantly augmented sleep quality and decreased the number of wakening
episodes, while agitated behavior at night {(sundowning) decreased significantly (Biol.
Signals Recept. 1999, 8(1-2): 126-31).

We have recently found that meiatonin treatment may be beneficial not only for
improving sleep quality, but may also lead to an improvement in the general state of
diabetic patients, as indicated by the decrease in HbA1lc levels after long-term
treatment.

Daily melatonin supplementation to male Sprague-Dawley rats, starting at
middle age (10 months) and continuing into old age (22 months) via the drinking
water at a dosage of 4 pg/mi, restored the age-refated elevated levels of relative (%
of body weight) retroperitoneal and epididymal fat, as well as plasma insulin and
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34: 300- 309, mfaljft%%%t'h [5\9 'ehgéqena.\é)ﬁtgrg%}{lﬁ'l leJeils ésGrgel]Fya? nts]ﬁ?g.)ﬁ Sgélyf aggb ge due to
its action as a free radical scavenger et al ;" J° neal Res.
14:151- 168, Patogdio. 61.50Q. 225 C'Pfhiﬁet#(m(ﬁttrabn Wi t h the i mmune system (Maestroni and

Conti, J. Neuroprgmij to%étﬁ@e ajrg@e]f?@ﬂgs o fHelbidtin Rds McostafiSpRpefdaco! -
29: 775-776 1990, Guerrero and

in a varlety of cancers, the most studied being its effect on estrogen receptor positive
breast cancers (Blasak and Hill, J. Neural. Transm. Suppl. 21:433-449, 1986;
Gonzalez et al. Melanoma. Res.1:237-243, 1991; Lissoni et al. Eur. J. Cancer
29A:185-189, 1983; Shellard et al. Br. J. Cancer 60:288-290, 1989; Philo and
Berkowitz, J. Urol. 139:10983-1102, 1988; see U.S. Patents. Nos. 5,196,435 of
Clemens et al. and §,272,141 of Fraschini et al). It is also possible that melatonin
has antiproliferative effects on noncancerous cells as well and may be of use to {reat
benign tumors and proliferative diseases such as BPH (U.S. Patent No. 5,750,557
and European Patent No. EP 05652968 of Zisapel) and Psoriasis.

A major portion of research on melatonin has been devoted to studying is
effects on reproduction, particularly in seasonally breeding species (such as
hamsters and sheep), in which melatonin is known to regulate fertility and puberty,
hibernation, and coat color. These effects have obvious significance for animal
husbandry use. Reproductive endocrine uses in humans for mefatonin include:
contraceptive and fertility agents, treatment for precocious puberty, treatment for
premenstrual syndrome and hyperprolactinemia {Pevre et al., J. Clin. Endocrinol.
Metab. 47:1383-1386, 1978; Puny et al, Am. J. Psychiatry 144.762-766, 1987:
Waldhauser et al., Clin. Endocrinol. Metab. 73:793-796, 1991; Bispink et al., Pineal
Res. 8:97-106, 1990; Cagnacci et al.,, J. Clin. Endocrinol. Metab. 73:210-220, 1991;
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‘hyper pr ol actpithelil ael(sPemroda reay aifect cdll grﬁh:tmandimalmﬁm i(Bedacrindlegyald 37:1412-
47: 1383- 138{5, g?g)& Purry et al., Am J. Psychiatry 144:762-766, 1987:
vl dhauser et a Cin. Endocrinol. Metab. 73:793-796, 1991; Bispink et
al ., Pineal Rel aditon.tedhe pmebglar@agmmm aleo spithesizes klateninEReoetlynol .

Metab. 73: 2 élsggge Mﬁtﬁe
Voor douw etﬁhglla?&m”.1 3 m‘élrll%c,g%drl nol %Q%!\gf a%%ﬂrfgsg‘@%@%%gsee u. S.
Pat ent s Nosuse if @S‘B’OB'@S(SQHIP% el4%.. Lo, cﬁye(ﬁﬁ%ﬂ @49-63, 198AdRBoderet ak1 of

Fraschi ni ebpithaiinic. Resi 25:10-k21 1993).

The kidney also expresses melatonin receptors and melatonin has been
shown to affect vasopressin and urine excretion (Song et al.,, FASEB J 11:93-100,
1997, Yasin et al., Brain Res. Bull 39:1-5, 1997).

It is clear that there exists a broad range of therapeutic uses for melatonin.
Accordingly it is of continuing interest to identify novel compounds that interact with
melatoninergic system as potential therapeutic agents. These compounds may offer
longer duration, selective localization and greater efficacy to those of melatonin.

Novel compounds related to melatonin, but with phammacological or
pharmacokinetic profiles different from melatonin, are likely to be important new
pharmaceuticals, For examples, see U.S. Patent No. 5,403,851 which discloses the
use of substituted tryptamines, phenylalkylamines and related compounds, in order to
treat number of pharmaceutical indications including sleep disorders, endocrine
indications, immune-system disorders etc. PCT Patent Application No. WO 87/00432
describes compositions, for treating or preventing psoriasis, which contain melatonin
or related compounds. European Patent Application No. 0330625A2 discioses the
production of melatonin and analogs thereof, for various therapeutic purposes,
including the administration of melatonin in combination with an azidothymidine for
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substi t ut echCﬁWIStadﬁ!PWé\s phenyl al kyl am nes and rel at ed conpounds, in order
to treat nysR@NiCintRRALREH &abichpal I‘F&L;ﬂeﬁ@é u‘sé‘gﬁl %QB%% é)njl ﬂ@pos(ﬂ'kgﬂr ders,

endocrine |ndications, inmune-sy stem I sorders et plication
No. WD 87/ d@P@T'"%@%éﬁ'B@sa%@PﬁSo@quﬁ?@)rﬁ’ melgtonin sagif nigad rto prersening nef

psoriasis, pdikisSorididd &fetRl Aidikathisif)asi€haéads GRBROY BY Sndifdy iRRGHRalPat ent
Appl i cati on gg)eis 0%%%%,?@% gsésa%le()s%ms hand Armstrong Brain Res Brain Res Rev
1998,27(3):177-242). Melatonin antagonists may thus be helpful to prevent the
effects of endogenous melatonin in Parkinson's disease. Melatonin antagonists may
also be helpful in preventing fatigue and sleepiness of shift workers caused by the
increase in endogenous melatonin  at night; in blind persons that are not
synchronized with the environmental kight dark cycle, in delayed sleep phase
syndrome patients who secrete melatonin during daytime and in jet lag.

There is evidence suggesting both melatonin agonists and antagonists_would
be of potential therapeutic use for a variety of maladies and conditions. The present
invention addresses the need for more therapeutically selective compounds than
metatonin.

The compounds N-{2,4-dinitrophenyl)-5-methoxytryptamine (“ML-23") and N-
(2,4-dinitrophenyl}-2-iodo-5-methoxytryptamine, are known to have antagonistic
effects on melatonin (Zisapel et al 1989, US Patent No. 4,880,826 , Laudon et al, J
Endocrinol. 1988;116:43-53, Oaknin-Bendahan et al, Neuroreport 1995 27:6:785-8,
Nordio et al Proc Soc Exp Biol Med 1989 ;191:321-5, Zisape! et al, Eur J Pharmacol

- 1987:136, 259-60). To the best of the present inventors’ knowledge, it has never
6



production of nelatonin and anal ogs thereof, for various therapeutic
purposes, including the adm nistration of nelatonin in conbinati 0{1 wi.th an
azidothym dine for 5 3 1 MAR 2005 WD 02/ 28347 PCT/11A1/00898 the - i AR t
of AIDS. Mel atonin anal ogs based on the bioisosteric properties

napht hal enic ring and the indole ring has been disclosed in J. Med. Chem
1992. 35: 1484- 5, EP 662471 A2 950712 of Depreux et VWO 9529173 Al
051102 of  LEGPEAI, at., U'S. Patents Nos. 5,151,446 o?éﬁf%?‘r‘."“%"ts at .,

5, I194, 614 Ofechdirewonshesugglbsted @;’Hﬂoﬁnel?KIEIZ,_Q]:"Tc_ﬁni@%p@?lﬁ-ﬁ%et@éxgﬁ}pt%hﬂ@.b,bénrti on by
mel at oni n r se_fromspecific brain areas has been

denonst r at gthe?%ﬂér}gh‘oﬁlhggtagal?%’ é‘é’gﬁtl ﬁ%\{e Rrtentiabuse forppteractigg Wihsihe) - 161- 3;
Brain Res meolg®nivelid3ystdd.- 3) sheep and hansters (Ml paux et at. Reprod
Nutr Dev 1999; 355 ddi tion, .nmelatonin s able to reduce
excitability of Wén%"?"g%???%btél Bﬂé%r %hé"e(‘é%"‘@aﬂ%t%"tét gﬁteﬁ@lﬂ%\?%ﬁ%’ﬁ a7ggg:

7(2) : 597- 60teptusmarticias peesdremadiie bafrfcompiotatecofier®d hyogfardnne receptors in the

rat striatum (Handi Life Sci 1998;63:2115-20). It may therefore treat

di sorders associated with increased dopam ne rel ease or dopam ne
supersensitivity , e.g. for taPdMMARY QuJKENEYEATION cocai ne addiction.

Mel at oni n ant agpntiretasped, Bk praseht ROVEI doflpolitey h"éndﬁrgtt%@fo‘rﬁ@a (ft reduction in
nigrostriatal dopami nergic activity as that caused by nelatonin could |ead

to worsening of parkinsonian side effects and akatHf8ta, as is indeed
supported by findingscin animal nodel s of Parkinson disease (WIllis and
Arnstrong Brain Res §3n/ : V”' Mel at oni n

ects of endogenous

bl at oni N ankag gray also be

6 5|1 eepi ness~0f Shift workers caused by the
i ncrease in endogenous nel at onirg Rizght ; ™ 'n bl ind persons that are not
synchroni zed with the environnmental |ight dark cycle, in delayed sleep

s TP R S s SRR SR o S TR s e e
woul d each of Ry, R; and Rj is independently selected from among hydrogen,
halogen, Cy.4 alkyl, Ci.4alkoxy, NR'R”, N(R'YC(:O)R?, nitro, aryl, aryl-Cq4 alkyl, or aryl-
Ci4 alkoxy, R® is Cy.4 alkyl or aryl, and each of R' and R” is independently H or Cq4
alkyl, or R" = R" = CICH,CH;, or NR'R” constitutes a saturated heterocyclic ring
containing 3-8 ring members; mis 0-4; tis 0-3; X is NH, N-C14 alkyl, O or S; provided
that X is not NH when simultaneously (Ry)y is 5-methoxy, Rzis Horland t = 0.

In the above definition, "aryl” is the monovalent residue of an unsubstituted or
substituted aromatic nucleus, preferably a benzene ring, but it may also be e.g.,
another monovalent carbocyclic aryl residue such as naphthyl, or the monovalent
residue of a heterocyclic aromatic ring such as furan, thiophene, pymrole, pyridine,
benzopyran or benzothiophene. When aryl is substituted, the substituent may be,
e.g., one or more of hydroxy, Ci4-alkoxy, halogen, cyano, nitro, carboxylic acid, ester
or amide, sulfonic acid, ester or amide, sulfone, sulfoxide or halogenated Cq4-alkyl
such as chloro- or dichloro-methyl or CFa, amino, mono{Cy4-alkyi)amino, di{Cq.4-
alkylamino, or Gy4-alkyl,

In another aspect, the invention provides a pharmaceutical formulation which
comprises at least one pharmaceutically acceptable diluent, preservative, solubilizer,

emulsifier, adjuvant, and/or carrier, and at least one member of the group consisting




be of potential therapeutic use for a variety of maladies and conditi ons.
The present invention addresses the need for nore therapeutically

sel ective conpounds than nelatonin. The conpounds 31 MAR 2005
N- (2, 4-di ni trophenyl ) -5-net hoxytryptam ne ("M-23") and N

(2, 4- dinitrophenyl) 2-1 o0odo- 5- net hoxytrypt am ne, are known to have

ant agoni st i gﬁgts on nel atonin (Zisapel at at 1989, US Patent No.

4, 880, 826 48f et al, J Endocrinol. 1988;116: 43- 53°CTERYIR®Bendahan et

at, Neuror edithﬁéc n@goﬁhgﬁﬁeﬁlon ANefhQ fovabndpREmacsutesR fcehtaed 1989
:191: 321- 5, et al, Eur J Pharnuacol 1987: 136, 259-60) o the best

of the pres ﬁ'Ir':n‘:('})éntors know edge, it has never 6 3 1 MAR 2005 WO
(|3|_2£ 38245 PCT/ Q@I maﬁﬁhMpearmuiumaﬂm ;ﬁb‘@Ms@d:fEhi@hstQinE@rﬁember Orf1 the "

ini (0 their ether or thioether
anal ogs, rﬁ?&hhcg)\%‘s%n@t é’ﬁ %E%C}/L‘F‘S? ¥ ﬁ?‘r é@’ﬂ’%{‘ Vst Heﬁrf?é' ARV ner gic
system Theptmrrnacreeltlcajlmtaenepiam stltrethetzof, dn thd aanpRtars 6f apaddidimenpidrd cat i ons
and litera ; fuf | d e o] rat ed ereln by .ref erence.
SUMVARY O AT A R, oS bl o 85 BRI 0F e " itnas
havi ng t he Wreeding, aor( for: thRa)rEVEIHtIOtamj tr&aanentacﬁ drosthdé taooditisa, timpateece t he
conpounds aeaed.aﬂa%war Wr@ér@ c%ﬂ‘ﬁ%\ %NB&S dFﬁ%? Caéyghaﬁgp%%?@y

sel ect ed from anong l ogen,
N(R)C(:OF f?nOPPd?.CJ'C& 9#58 ardgﬂor@m %ndl@ymne dndtaatyqns ozeonlaawo;qwdltfmS o 4

al kyI or ariﬁimuné@st@ﬁﬁborﬁf tions assutidd with sdHéeaanrdesitivaltoRbicsdigkasas Kyl . or
R =R =0 CHZS;‘H ﬁ%& R R' constitutes a saturated heterocyclic ring
cont ai ni ng AUSerheAdadieARd U9l s 0-4: t is 0-3; X is NH, N-Cl4 alkyl, 0 or

'S; provided that st dnstheotspidt, mmvsmtmlm@mwmﬁ@fﬁ:r tréing-aekdioxy, R2 is
Hor | and R finition ent residue
of an unsubés':)tnlal'émglil gdgcﬁa%nﬁg rﬁ?rﬁj?r rc‘f’”a'%"ﬁaeﬁ) w@ %Elsgﬁcse& Q?é(f’ gﬁjeé’baﬁj&‘? é) benzene
ri ng, but itreatmgntatithoa bedieagent which interacts with the melatoninergic system, which

comprises treating such condition with an effective amount of at least one member of

the group consisting of the compounds defined in claim 1 and pharmaceutically
acceptable salts thereof.



anot her nonoval ent carbocyclic aryl residue such as naphthyl, or the
nonoval ent residue of a heterocyclic aromatic ring such as furan,

t hi ophene, pyrrole, pyridine, benzopyran or benzothi ophene. \Wen agylMARS)05
substituted, the substituent nmay be, e.g., one or nore of hydroxy,

Cl. 4- al koxy, hal ogen, cyano, nitro, carboxylic acid, ester or am de,

sul fonic ackgooﬁﬁiﬁr or am de, sulfone, sulfoxide or halogenated Cl 4-al kyl
such as chl oro-""or di chl oro-nethyl or CF3, am no, nnno(%f -QV%V?)anino,

di (Cl1. 4- al kyl)am no, opefAded hyScRIPTIGROIFBIE ARRSEHont he 1nvention
I cal formul ati on which conprises at |east one

provi des a phar @%ﬂ@ . . ot

phar maceuti cal | prestsiice 1gi the grperaliy of dadaliniian of gleugprosags of the

enul si fi er, pradgntvavention ety Praferéd saighoass beasipdungs MaRRE thePhbdde group
consi sting & BIéE%%EFﬁQ% WD 02/ 28347 PCT/1L01/00898 of the conpounds of

the invention" W¥¥ove and pharmaceutical |y acceptable salts

thereof. In yet thosetdterciaspelt t = tthR; s NRNC{:OYR® [ el Wessitienaf e @ifudegast one
menber of tg%zeﬂéﬂh'ggﬁr?é)f% ﬁﬁiﬂﬁ_?{ cQnmpounds of the invention as

defi ned above and arndceuti ca ‘S/Eh c@eptabl e salts thereof, in the
manuf act ure of ahosedifaeremn =f brt = lnReisavethyl erwiethoxytie thee babsitiomef tiec
system e. gind@eVRY! Iﬁsaimh?é%)ﬂﬁﬁtﬂena-&@ggﬂ!of tHR" R R Benne' s 4rdS is
prevention or treatnent of prostate conditions, | npotence, ar di'ovascul ar
di sorders, WEnNHaF-n@X8U9: system and psychiatric disorders,

chronobi ol ogi calthdpaseferdinsREdet S 1ERFRANH, Mt dstibh BPfhe JMRRBY BShiche
conditions, . i nesl\z%ﬁ!_in& c?ngl tions associated with senescence,
I YisdEAddE Cr gy,

opht hal mol o ?e?: headache and migraine. In still another
aspect, the invatnisearhapsioh ee ta= MERhRUN&tAYI dr MeAldxRdn gha BPbsiedn oC®Bdi ti on

et mont - EHC T aeh & AT Hnr dop R et R ate Fnkaad K PP B sy 21 e

whi ch conpkisakylor@ati ng such condition with an effective anpbunt of at

| east one nmembety, A uhitin B 8By § A5 S WheRly LERERIAHIRrdS AR, 1 cl aim
1 and phar rraf(iﬁut |dclal I'y “acceptabl e salts thereof.
of the indole ring.

The phamaceutical formulation according to the invention is preferably
characterized by at least one of the following features:

(i) it is adapted for oral, rectal, parenteral, transbuccal, intrapulmonary (e.g. by
inhalation) or transdermal administration;

(i it is in unit dosage form, each unit dosage comprising an amount of said at
least one member which lies within the range of 0.0025-1000 mg;

(i) it is a controlled release formulation, wherein said at least one member is
released at a predetermined controlied rate.

In the phammaceutical formulations of the present invention, the
pharmaceutically acceptable diluents, preservatives, solubilizers, emulsifiers,
adjuvants and carriers are those conventionally used in pharmaceutical and
veterinary formulations. The present pharmaceutical formulations may be adapted for
administration to humans and/or animals.

For oral administration, the pharmaceutical formulations may be utilized as
e.g. tablets, capsules, emulsions, solutions, syrups or suspensions. For parenteral
administration, the formulations may be utilized as ampoules, or otherwise as
suspensions, solutions or emulsions in agueous or oily vehicles. The need for
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8 3 1 MAR 2005 WD 02/28347 PCTfL01/00898 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Wt hout prejudice to the generality of the definition of the
conpounds of the present invention, presently preferred sub- group53 bMAR 2005
conpounds having the above formula are the follow ng: those wherein m= 0,
t =1, RBis NNR)C(:ORin the 3-position of the unfused benzene ring and

Xis NH NH- [g;]zé abkyl or O those wherein m= 1, t 15%:? nmet hyl or
mathoxylnt% p05|t|on of the indole ring, R3 is N(E? m’%ﬁslnthe
3-position smrsperlmgmftammgtmﬂmmpérsm agmlnsxwmsm MkseNbke GdeotinBbkie Or O;
those wherein df'? osition of the unfused

benzene ring iped ?ﬁumhhﬂr °‘iQE£W'§f‘1° glaﬁb‘le qﬂmp@un hdsBewshices viighare ¢ = 1,
R i s met hysedrinnparticutar embodimets pdae t foomulatfont heay iadditb®ally i dtgtailRe.gs NH2 in

the 3-posi tdh?&oBBICBBFC@H‘EJ&\H@S%{&SR/%& a([ﬂ\d%%égxn%f s NH N+ Cl 4 alkyl or

O those whe s methyl in the
5-position of fhe Rhﬁmﬁcéuﬁiqah@ﬂnﬂihémpﬂﬁmamm ch]izeﬂcasnsupabslmea@mrdl ng to

the invent 'c%ﬂvérﬁloﬁélefsﬁf)ﬁcmtbf %Qé’ersa 3 Egdat?% adbuli&Ga%) ?{HS i%éegﬁegm | owi ng

f eat ures [ is ad for ora rect arentera uccal
i ntrapul rmrﬁa@ewa(t'ée'gy ths O"?Hﬂﬁté’l”atm%ih))edﬁacier avaldelerinla dehat fpen maidrowil (ii) it

IS in unit rdlesasgel=eia coerﬂfb'amaﬁ\brbw@q&maa?%rg BFEQel@Bte@Wé'BerBE said at
| east one merrberrgvvhlchll é)}zw%%lntheraneof (i) it is

a controlled rel BAsEMRSH INYRTEPR RS Airires 1y adwinisiered n%t&@i“gl s
rel eased attraas!wc&dEirﬁﬁpmlnmda@@ﬂtrérﬁddeﬁdalrdah@ry $yatdnie phar maceut i cal

i uents, pr eseP ey TL AL bR Flenelaigio T aPa o e it ESFcar 1 er s

are those conigamidtethahdy besadenablehartrmteerti b)aladamubtration of the present
compounds, such conditions include benign and tumor prostate growth, and
impotence, cardiovascular disorders including hypertension, preventing blood
coagulation and protection from ischemic strokes; central nervous system and
psychiatric disorders, e.g., sleep disorders, epilepsy and other convuisive disorders,
anxiety, psychiatric diseases, neuropathy, neurodegenerative diseases e.g.
Alzheimer’s, Parkinson's and Huntigton's diseases, fever and analgesia;
chronobiological-based disorders, e.g., jet lag, circadian sleep disorders such as
delayed sleep syndrome, shift-work problems, and seasonal-related disorders e.g.
seasonal affective disorder (SAD), endocrine indications, e.g., contraception and
infertility, precocious puberty, premenstrual syndrome, hyperprolactinemia, and
growth hormone deficiency; neoplastic diseases including e.g. cancer and other
proliferative diseases; immune system disorders including AIDS: conditions
associated with senescence; ophthalmological diseases; cluster headache, migraine;
Tardive dyskinesia, diabetes stabilization and weight gain disorders (leptin, obesity),
and as an aid to animal breeding, e.g., regulation of fertility, puberty, pelage color.

't is still further contemplated that the present compounds (and particularly
those where in formula (I} having antioxidant and radical scavenging activity and the
invention thus includes skin-protective and cosmetic compositions for topical
application, such as (merely by way of illustrative examples) ointments, creams,
salves and lotions, which comprise at least one compound according to the present
invention, together with at least one diluent, carrier and adjuvant

The invention will be illustrated by the following Examples.

10




veterinary formul ati ons. The present pharnmaceutical fornulations may be
adapted for admnistration to humans and/ or aninmals. For oral 1 2005
adm ni stration, the pharmaceutical formnulations may be utilized aé %Nb.
tabl ets, capsules, enulsions, solutions, syrups or suspensions. For
parenteral adm nistration, the formulations may be utilized as anpoul es,
or otherws spensi ons, solutions or emulsions in us or oily
vehicles. TREOUZERTIO™ 67371 AR 2005 w0 02) 28347 PCT/ TG ALIESS
suspendi ng, Esaradde Hi zi ng and/ or di spersing agents will of course take
account of the, f of the solubjility or otherw se of the active
conpounds, ?Rfﬁﬁ%%@QHPEW‘?Pﬁﬂr%%&@f%é used in particular enbodi nents. The
formul ations may additionally contain e.g. physiologically conpatible
preservatives and anti oxi dants. The pharnmceutical formul ati ons may al so be
utilized as supposiforings wth_ copVent] suppository bases such as

cocoa butter or ot#er gl J ely, the fornul ati ons may be
made available in & depgt f Tase, t he active conposition
slowy in the body, pr esel ecig@”ti n& period. The conmpounds of the

®
i nvention may further be“wadm nistered by using transbuccal, intrapul nonary
or transdernmal delivery gystens. By way of further elaboration or
expl anation of conditions which it is presently contenplated may be
amenabl e to tredt mMuie lof tpleimineswastdissolved it He0mpr esenter andrtpewHiwassuch

condi tions jdekdide hesi WAE RS [ | ppot ence;
car di ovascul Elil’ di soﬁe?gﬁﬁhﬁ%filﬁl ng fﬁip/‘%g'?‘tbz"lﬁgﬁ"’g‘ﬁ% rg\(/:%gip‘niggaél sé’gucﬁ'on
coagul at i orPfahfrdprtfisetaberzene dm 308 cliterri atharnot wiae sadded rmnd sthe meixtucuasy st em

‘and  psychistirell Guihg 2 heaisSt r@dnBtempelRGE. THeS M8 Brodff dr&intRNE: Gtiber
convul sive di sorders anxi ety, psychiatric di seases, neuropathy,
Pé‘?%‘.cf 'SR\F; ra%m

neur odegenef ¢ @ndidded Jhe : W%Pﬂ"é’zyi%@wﬂj&@dc@o HeifiRd- gt on' s
Ich seases, Lm@ratfmdeaéwé_ 988 iyallow @bcﬁoambl glsﬁgy Ggil:h lbﬁ%ﬂ' réé&%d dﬁérﬁ,tﬂé% 9., | Et
ag, circadj eep. di sarders such as del ayed sl eep syndrome, shift-wor
pr obl ens, é‘ﬁ%ﬁﬁgég%g%ﬁﬂ‘g?% 88”8?58'?@%- e.g. seasonal affective disorder
(SAD); endocrine indications, e.g., contraception and

Example 2
N-(2,4-dinitrophenyl)-5-methyltryptamine (ML-28)

HC
N
\ "
O,N
N
H

1 mMole of 5-metyltryptamine was dissolved in 100ml of water and the pH
was adjusted to pH 8.3 with 2.5 moles of sodium bicarbonate (NaHCO3), A 1.5%
solution of 2,4-dinitroflucrobenzene in 200ml ethanol was added and the mixture was
stirred during 2 hours at room temperature. The desired product precipitates out, it is
washed and dried. The product is obtained in 85% yield, and TLC (chloroform, silica-

gel plates, reveals one yellow spot (Rf= 0.8) which is well resolved from the starting
materials under the same conditions.
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infertility, precocious puberty, prenenstrual syndrone, hyperprol acti nem a,
and growth hornmone deficiency; neoplastic diseases including e. 93 &f@@
and other proliferative diseases; inmune system di sorders incl udl ng
conditions associated with senescence; ophthal nol ogi cal diseases; cluster
headache, m graine; Tardive dyskinesia, diabetes stabilization and wei ght
gai n di sordq.*; fgptin, obesity), and as an aid to anipal breeding, e.g.,
regul ation o ?erti lity, puberty, pelage color. It is sEE YoY% her

cont enpl at ekkatripai 3t he present conpounds (and particularly those where in
formula (I ) n nt,i oxi dant, a scavenging activity and the

i nvention t mft??g? ﬁ?ﬂ‘%tg' ATKYRe %?'?J'?‘gcm and cosnetic conpositions for

t opi cal appl i cation, such as (nerely by way of illustrative exanpl es)

oi ntnents, creans, salves and |otions, whigh copprise at |east one

conpound accord| ng to the present nt i.on, gether with at |east one
di | uent, carrl ) adj uvant The ~~rent ijpn V\A| be illustrated by the
fol | owi ng Exanf KR 200° V\o 08/ 2834%sExanpl e 1
N-(2,4-dinitrop bt am ne (M- " NOAI / 00898 | mvbl e of

tryptam ne was nOf wat er and the pH was adjusted to pH
8.3 with 2.5 nol es ofnsodi um bi carbonate (NaHCO3), A 1.5% solution of

2, 4-dinitrofluorobenzéne in 200 liters ethanol was added and the m xture
was stirred during 2 hours at roomtenperature. The desired product

revpriates out mitblel & RFARY ARIGELARY, inTHOrRT GG LRa IR B kL0 20T

y| el d, and TLC (chl orof or i ca- | at es, revea spot (Rf
= 0.84) V\/r"i’idb‘ﬁteid§°\ﬂéi$3r"‘ét§(ﬂ %veleﬁroémcﬂm bl@t@”ﬁi@r{yahﬁﬂer |Aa1 S%Lﬂmdimnnt he sane

‘condi ti ons.f @maak@-ﬁﬂud}béo%tmqwtzbsmh@mxha| @snﬁmléﬁdymam@?e% 28) 1
mvbl e of 55{“3?-\3/%”9(% m ne was di ssolved_ in 100 wat er an he pH was

adj ust ed t PHrs akrogf) EOPERRIERJf NerdasirehPogHE Peeqniatas ey it 'A 1.5%

washed and dried. The product is obtained in 80% yield, and TLC (chloroform, silica-

gel plates, reveals one yellow spot (Rf =0.76) which is well resolved from the starting
materials under the same conditions.

Example 4
2,4-dinitro-5-(5'-methyltryptyl)amincacetanitide (ML-29)

NH\\/O
o3}

1 mMole of 5-methyltryptamine was dissolved in 100mi of water and the pH
was adjusted to pH 8.3 with 2.5 moles of sodium bicarbonate (NaHCO3), A 1.5%
solution of 2, 4-dinitro-5-flucroacetanilide in 200mi ethano! was added and the mixture
was stirred during 2 hours at room temperature. The desired product precipitates out,
it is washed and dried. The product is obtained in 5% vyield, and TLG (chloroform,
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solution of 2,4-dinitrofluorobenzene in 200m ethanol was added and the

m xture was stirred during 2 hours at roomtenperature. The desirgd,

~ product precipitates out, it is washed and dried. The product is oObt %1%24]85
in 8%yield, and TLC (chloroform silica- gel plates, reveals one yellow
spot (Rf= 0.8) which is well resolved fromthe starting materials under
the sanme congditipns. 11 3 1 MAR 2005 WO 02/ 28347 Exanpl

2,4-dinit rotlg{)%ir’%%?yl am noacet ani | i de (M.-26) PCT/ QA1/ 0 0i8R01 e of
tryptam ne siics-gél ptdsy eehdal dROpIloRfspBRlrTE 0andutiititisRikiMRSovéfiigi @d 10 pH
8.3 with Z.Qarrtml estof sod um bi car bopnate (NaHCO3), A 1.5% solution of
2,4-d in itPorEd fRREs HRISATP§8"9YPNS00NL et hanol was added and the

m xture was stirred during 2 hours at roomtenperature. The desired
product pr e%ggdp,;#@ges out, it is washed and dried. The product is obtained
in 80%yield, and TLC (chloroform silica- gel plates, reveals one yellow
spot (Rf =02#&nitighP-tH-meshewiypty meunopsetaniidmiMizadd)st arting material s under
the sane conditions. Exanple 4

2,4-dinitro-5-(5 -nethyltryptyl)am noacetanilide (M-29) 1 mvble of

S-met hyl trypt gga-negwas di ssolved in 100nl of water apd the pH was adjusted
to pH 8.3 with 2.5 Yol es of sodi um bi car bonat e A ), A 1l.5% solution
of 2,4-dinitro-5-fl ‘ hanol} was added and t he

m xture was stirred enper atyre. The desired
product precipitate red,, The product is obtained
in 95%yield, and ThE&hl orpform 12 VER 2005 02/ 28347 PCT/ VDI / 00898
silica-gel plates, revea one yel | ofNspot (Rf= 0.7) which is well resolved
fromthe starting materigls under the sane conditions.

1 mMole of 5-methoxytryptamine was dissolved in 100ml of water and the pH
was adjusted to pH 8.3 with 2.5 moles of sodium bicarbonate (NaHCQO3), A 1.5%
solution of 2,4-dinitro-5-flucroacetanilide in 200ml ethanol was added and the mixture
was stirred during 2 hours at room temperafure. The desired product precipitates out,
it is washed and dried. The product is obtained in 85% vield, and TLC (chioroform,
silica-gel plates, reveals one yellow spot (Rf= 0.57 ) which is well resolved from the
starting materials under the same conditions.
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Exanple 5 2,4-dinitro-5-(5" -nethoxytryptyl)am noacetanilide (M-30) 1

mvbl e of 5-nethoxytryptam ne was di ssolved in 100m of water and the pH
was adjusted to pH 8.3 with 2.5 noles of sodi um bi carbonate ( NaHCO8),MM 2005
1.5% solution of 2,4-dinitro-5-fluoroacetanilide in 200nl ethanol was
added and the m xture was stirred during 2 hours at roomtenperature. The
desired produchPecipitates out, it is washed and dri roduct is
obtained in 85%25%‘& d, and TLC (chloroform sili ca-gelﬁqfné[ili?gsgpreveal S one
yel | ow spotExaRiple ®. 57 ) which is well resolved fromthe starting materials

under the Qns MD 02/ 28347 Exanple 6

N- (2, 4- di nﬁ?@@mﬂrg‘a%“e“ﬁ?f*?‘?f%]‘? rﬁé‘g -27) PCT/ 11 A1/ 00898 1 nmi\bl e of
tryptanm ne was dissolved in 100n] of mater and the pH was adjusted to pH
3, A 1.5%solution of

was added and the m xture was
The desired product

preci pitates out, eg@puct is obtained in 90%
yield, and TLC (chle=Korm llsili ca- prates, reveals one yell ow spot
(Rf= 0.57) which is wel esol ved ngh1the starting materials under the
same conditions Exanpl e f{

N- (2, 4-di nitro-5-am nophenyl)-5"-nethyltryptam ne (M-31) 1 Ml e of

5- met hyl trypt am1 nﬂMﬁ%S ofilt@.s@#nvr@dwh@ dk000dq @f m@h%f AB@r ah@ tﬁéi vasad] ust ed
to pH 8.3 mnth qg%s % iodlun1b arbonate &é % sol ution
of 2, 4-di nidd4stest tf"’IF"lJ AA 3 BfET o5 SeiM HGRERRSR ev@'é“& 2:5“ hﬁd’ $948ioRi xt ure
was stirrecdf 2dumnitrg 52l woedrsiinatin 2O@N dledipewas Bilded ahaahe asitiredvadr Qrreat
precipitate i washed ‘a d dried, Th roduct i.s_obtained in 90%
yi el d, and @ng(ch PSFoform" %ewpeégluregéﬂlhe ?esfrg‘g p??‘g%gglr%c'pdtﬁ% Sy&fY 8wsspot  (Rf
= 0. 59) whiwdshed anedlied. dSelpvetiict is @btairted i B@Yotyiatd) and TLC (chloroform, silica-

gel plates, reveals one yellow spot (Rf= 0.57) which is well resolved from the starting

2 4d|n|tro 5-fluo
stlrred during 2 /4

materials under the same conditions

"Example 7
N-(2,4-dinitro-5-aminophenyl)-5'-methyltryptamine (ML-31)

HG NH,

NO,
\ o

1 Mole of 5-methyitryptamine was dissolved in 100ml of water and the pH was
adjusted to pH 8.3 with 2.5 moles of sodium bicarbonate (NaHCOa,), A 1.5% solution
of 2,4-dinitro-5-fluoroaniline in 200ml ethanol was added and the mixture was stirred
during 2 hours at rcom temperature. The desired product precipitates out, it is
washed and dried. The product is obtained in 80% yield, and TLC (chlaroform, silica-
gel plates, reveals one yellow spot (Rf = 0.59} which is well resolved from the starting

materials under the same conditions.
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material s under the same conditions. 14 3 1 MAR 2005 WD 02/ 28347 Exgg%g ?@5
N- (2, 4-dinitro-5-am nophenyl)-5"-net hoxytryptam ne (M.-32) PCT/R01/

mvbl e of 5-net hoxytryptam ne was di ssolved in 100m of water and the pH
was adjusted to pH 8.3 with 2.5 noles of sodi um bi carbonate (NaHCO3), A
1.5% solution of 2,4-dinitro-5-fluoroaniline in 200m ethanol was added
and the m x s stirred during 2 hours at roomte rature. The
desired proﬁ@%ﬁci pitates out, it is washed and d“nigc% LR 89 roduct is
obt ai ned i nEgbfiptyBel d, and TLC (chlor of orm silica-gel plates, reveals one

yel | ow spot LS resolved fromthe starting

material s ung§f4 C?Wéo'gzi‘ﬁﬁn rb(# %e\é\ﬁ e ;?)ML"

0- 2, 4-di ni trophenyl -5' - net hoxytrypt ophol (M.-33) To a solution of

5- met hoxyt r ygi-apkol 1 (700 ng, 3.7 mol) in 3 mM of dichloronethane (DCV
was added dropwi ¢ a solution of 2,4-dinitro,8%f |l uoro benzene (205 ng, 4.0
nmmol) in DCM and - g gnder argon. Triethylam ne (410
ng, 4.1 mol) wag \ arid t h§ re was stirred overnight,
after which the 8 Y Wt q;c%chloroform silica-gel

pl ates, reveal s ohe—=ye | spot (Rf 0 which is well resolved fromthe
starting 15 3 1 MAR 7095 MO 02/ 283%% PCTAL01/ 00898 material s under the sane
conditions. The crude ppoduct was dissolved in chloroform (200 m) and
washed with 0.1 N HCl (2x200 m), with 1 N NaOH (2x200 ml) and 1 with
water (200 m). The organic layer was dried with MgSO4 and concentrated in
vacuo. Flash chrﬂﬁﬂb@g;rfmh&tnamr%tlahﬁé R dissahved lrp%d?ﬁlcnganrgﬁd?Igéégnt

resulted in pur ppx tryptophyl 2, 4-dinitrophen
mol . 67% y“v% c%uggd fop with 2.3 ndles of sodium b:carbonate (NaHCO3), A 1.5%

solution of 2,4-dinitro-5-flucroaniline in 200ml ethanol was added and the mixture
was stirred during 2 hours at room temperature. The desired product precipitates out,
it is washed and dried. The product is obtained in 95% yield,.and TLC (chloroform,
silica-gel plates, reveals one yellow spot (Rf = 0.57 ) which is well resolved from the
starting materials under the same conditions.

Example 9
_ 0-2,4-dinitrophenyl-5"-methoxytryptophoi (ML-33)

HC—O0

\ OpN .

To a solution of 5-methoxytryptophol 1 (700 mg, 3.7 mmol) in 3 ml of
dichloromethane (DCM) was added dropwise a solufion of 2 4-dinitro-5-fluoro
benzene (205 mg, 4.0 mmol) in DCM, and the mixture was stirred under argon.
Triethylamine (410 mg, 4.1 mmol) was added slowly and the mixture was stirred
overnight, after which the solvent was evapoi'ated. and TLC {chloroform, silica-gel

plates, reveals one yellow spot (Rf = 0.80) which is weli resolved from the starting
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bright yell ow powder. BI OLOG CAL TESTI NG OF COMPOUNDS OF THE | NVENTI ON
Experiment 1 Table 1: Effects of M. conpounds of the invention on 37 MAR 2005
gl ut amat e-i nduced oxidative toxicity in hippocanpal cell line (HT22) The
changes in the mthochondrial nmenbrane potential was assessed using the

fl uorescent probe 5,5 ,6,6"-tetrachloro-1,1",3,3"-

tetraethylb lm.dazol carbocyani ne i odide (JC 1) accordjng to Nuydens et
al, 1999, Eﬂg#%zr osci ence; 92, 153-9. Inmmortalized mf&@mwoﬁgﬁanpal cells
(HT-22) wer matenaisnindentad sameBohditaso The b bicddct W4y disdoned ¥ealibdtormedi um

Lryps! i 26t o EanY wabAgRRy b halc TeaB SR it BB BRRERRE il v 4 wi 11

DVEM cont ai Withyam@efl mé)ahe erganit aperewds dridedith MgSID, T TeolvbarftratdaeinML

conpounds. ATV i changi,hg .t he ulture nmedi um

t o Phosphat @ggﬁlé{eﬂ%r&sﬁﬁﬂ#ﬁﬁgﬁg?\%g %’%ﬂ%ﬁ@@%ﬂag?'ﬁ rgsrgs'ﬂtr?g MRYEM JC 1

for 10 mi n. >@etwryiamicnhel 8 4vdinitiepheoyicether-(880rmg.cBSemmad 81 vieldjeasared in a

pl at e readegright yéisigdoibon/ eni ssi on wavel engt hs of 480/ 530nm and

530/ 590nm The ratio of the fluoresence intensities in the two wavel engt hs

5301590: 4801530 is an indication of the mtochondrial nenbrane potential.

Decrease i BIGLOGICARITESTING ioFat OMPeeRYPOF I8 IRVENTIGRE Nt ochondri al

menbrane due to_danmmge, .1 nduced by anoxic or other phat hol ogi cal situations

| eading to apopg% : lcells. The results (table 1) denonstrate the

decreased fTaidg ésEfente of Mii avripouadisibbthatieveniidrdos alutdigatd adaged bedative

m t ochondrigl... i al ., bp.the hi ppocanpal cells. Ml atonin,

Vs 95 ond 1 BroHRARIBRE e 20 4Rl irdar 1° (M-25, M-27, M-26, M- 30)

signi ficantly prbesbaeagsdgdhastithgthohdne menmteaticapatdnits ey astasstt @sing

m t ochondr i so t | uore ce ratio rennizngd: i ared to
fRe hiforddagn{ Dbl MRlg C@g_-%g%?—g@ , E%L—-

cells treated with glutamate. Among these, three 26) did
not decr easBir#iipPeNFENIdIzSCaRqcHaning iogie (Kot rastordisglte Nupdans £ abfl B89.s (M- 27

and M.-30) deeneassbichde;0 X 15310, IFRRAMAEST bkt MBoHhYMP cBlegaBBdvéa Table 1

M- 2 M- -31 r MAR
( 9 r:r)’la%htall\r/ll'ed:?n bugggcoesar%g iﬁedl r?lin?ma:h essential medium {DMEM) supplemented

with 10% fetal bovine serum and passaged by trypsinization. Ceils (3000 per 96 palte
well) were cuitured for 24h with DMEM containing 5mM glutamate and were treated
with 107 M of the ML compounds. Cells were then loaded with JC-1 by changing the
culture medium to Phosphate buffered saline (PBS) containing 1g/L. glucose and
10uM JC-1 for 10 min. at 37° and were washed once. Flouresence was then
measured in a plate reader at excitation/emission wavelengths of 480/530nm and
530/580nm. The ratio of the fluoresence intensities in the two wavelengths
530/590:480/530 is an indication of the mitochondrial membrane potential. Decrease
in this ratio indicates depolarization of the mitochondrial membrane due to damage
induced by anoxic or other phathological situations leading to apoptosis of cells.
The resuits {table 1) demonstrate the decreased fluorescence ratio by glutamate
indicating damage to mitochondrial membrane potential in the hippocampal cells.
Melatonin, ML-23 and four compounds of the invention (ML-25, ML-27, ML-26, ML-
30) significantly protected against glutamate-mediated damage to the mitochondria
so that the fluorescence ratio remained high compared to cells treated with
glutamate. Among these, three (ML-23, ML-25, ML-26) did not decrease membrane
potential of the control cells whereas others (ML-27 and ML-30) decreased it. Other
compounds in the group presented in Table 1 (ML-29, ML-32, ML-31) decreased
16




WO 02/ 28347 PCT/ QAI /00898 m tochondrial nenbrane potential in control cells
wi thout providing protection against glutamate and one (M-28) el; V@Lf?ﬂ%
the potential in control cells but did not protect against glutarma

i nduced damage. This experinment indicates a direct inhibitory action of
compounds of the invention on mtochondrial nenbrane potential, which
resenbl e theyghfgat of nelatonin. Table 1 control Condi’#ﬁg@% |ut amate 5mM
JG1 ratio JC1 ratio JG1 ratio ABB/ A Control 2. 46Cont r ol 2

Mel at oni n2. d@ddhoadia meh i @8oderiEBiR cdHML cAB WG 680 rMidid§ Brotddvn a§&n9ﬂ9l

M.- 262. 16M 0 83102 g

VL. 203, 2om 980Tl a R A2 ntiabiind debanalin S54ed SRiS B ik protect

M- 322. 15M agrist geBmnatx pdreavedamagel 25! - mel at oni n bi ndi ng in nmenbranes of
hanster brain 2 r [ r m?grr?g zed wi t h n- gl ass
honogeni zer in I}é\@o‘% en'ﬁtgjlﬁtfsgﬁgg% ??gg@oﬁg & ]c?rg?ouc-ng n#oh%L Tris,
5mol / L Cadnyentigh=gn @'tc&h@ﬂ%'ﬁh rineralrand  ogogal omhlqm rasa:mble hibe s effet neft ant
were spun agehdid00g for two hours to yield a crude synaptosonal pellet
(P2).

Table 1

control conditions +glutamate 5mM

JC-1 ratio JC-1 ratio
A B JC-1 ratio
: B/A (%)
i Control 2.48 Control 2.09 B85

Melatonin 2.48 Melatonin | 2.44 98
ML-23 2.19 ML-23 1.97 90
ML-25 2.21 ML-25 2.01 91
ML-26 2.16 MI-26 211 98
ML-27 1.80 Mi-27 1.83 102
ML-28 2.77 ML-28 2.28 82
ML-29 2.28 ML-29 1.79 78
ML-30 1.83 ML-30 2.13 116
ML-31 1.93 ML-31 1.57 81
ML-32 215 ML-32 1.76 82

Experiment 2

125(-melatonin binding in membranes of hamster brain

2 whole hamster brains were homogenized with Teflon-glass homogenizer in 10vol/g
tissue of ice cold Tris-HCI buffer (50mmol/L Tris, Smmol/lL CaCl2, pH=7.4) and spun
at 10,000g for 10 min. the supernatant were spun at 100,000g for two hours to yield a
crude synaptosomail pellet (P2).

Aliquots of suspended P2 (20ul) were incubated at 37°C with 125I-melatonin (250
pM) for 60 min. in Tris-Hcl buffer in the absence or presence of 1nM-100pM test-
substances (ML compounds and melatonin). The binding reaction was terminated by
the addition of 4ml ice cold Tris buffer. Membranes were then collected by vacuum
filtration using GF/C glass fiber filters and washed with 3x4ml ice-cold buffer. The

filters containing the bound 1251 melatonin were assayed for the amount of

17



Al'i quots of suspended P2 (20ul) were incubated at 370C with 1251-nel atonin
(250 pM for 60 mn. in Tris-Hcl buffer in the absence or presencesolfmR 3005
| nM 100M t est- substances (M. conmpounds and nel atonin). The bi ndi ng
reaction was termnated by the addition of 4nml ice cold Tris buffer.
Menbranes were then collected by vacuum filtration using G/ C gl ass fi ber
filters and with 3x4ml ice-cold buffer. The filter ai ning the
bound 1251- | aE%?n were ass ed for the anmpunt of 17 @@%&3&005 WO

02/ 28347 PCTTEATIBOBGAY FTGadls (reell irble 3) degneietts tyeeoriraliion of Wl e 2)
dermnstratemtnt& petidalsprn26f. olgnele | £ - nel.atoni n

bi nding to menbrugne f%%ég!tﬁ?on IOT%g]tnﬁbral Wﬁ%@ﬁgﬁ&@ﬁ Ozﬁﬁa?i%f\ﬂ'ﬂ' (10-6M

i nhi bi ted (292085-30 bed $fiedi {10CM) 2Fbirel (a2@R) the RipBeiin 325 -Miadhin DhdiRg and

M.- 23 reduced the specific 1251-nelatonin binding to a | esser extent
(-13% . MelMk8hi MLEZEoang MhrZoreduesd theesperiie @glevefatooinmiﬁqmm atlessar bi ndi ng

to a siml ent, (209 . . Tahle. 2 etitor 010-6M4 bound10-7M6 bound
concent r at ?%"FF?’)‘(k@%ﬁ’o‘ﬁ'ﬂ%ﬂb@@@é?'?853%?%’15%51%%‘5‘?435 eltorsn bingeg09139692
M- 264174110 94860 &xtvht (20%B64268744892 M- 284183658738191 4473588040490

M_- 305094098048396 M.- 31 4643347243894 |

Competitor 0 10-6M % bound 10-7M % bound
concentration:

Melatonin 424 335 79 377 89
ML-23 463 403 B7 435 94
ML-25 429 390 91 396 92
ML-26 417 411 99 435 104
ML-27 486 425 87 448 92
ML-28 418 365 B7 381 91
ML-29 447 358 80 404 80
ML-30 509 409 80 488 96
ML-31 464 334 72 438 94
ML-32 452 418 93 408 90

While the present invention has been particularly described.with reference to
certain embodiments, it will be apparent to those skilled in the art that many
modifications and variations may be made. The invention is accordingly not to be
construed as limited in any way by such embodiments, rather its concept is to be

understood according to the spirit and scope of the claims.
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M. 4524199340890 M.-32 While the present invention has been parti cu%]arl
described with reference to certain enbodinents, it will be appare t MAR 2005
those skilled in the art that many nodifications and variations nay be
made. The invention is accordingly not to be construed as limted in any
way by such enbodi nents, rather itsg&nwt is to be understood according
to the spirit and scope of the clai 3 1 MAR 2005 CLAIMS A conpound
having the. forwb@nﬁb)mdlﬁavﬁt@qhghghﬁu]g pd addition salts where the
conpounds are basic, wherein: each of RI, and each of R2 and R3 is

i ndependent |y sel ected from anong hydrogen, hal ogen,(FGt. 4 al kyl, Cl.4

al koxy, NRR', N(R)C(:OR, nitro, aryl, aryl-Cl4 ajkyl, or aryI-C,4

al koxy, Ris Cl.4 @R#wl pr.aryl, and each g ] i s independently H
or C14 alkyl, or R =R ' utes a saturated

het erocyclic ring cont§ O-4; t is 0-3; and X
is NH NCl4 alkyl, 0 o eI, sinul taneously
(R1), is 5-nmethoxy, R2 i T

simul taneously R2 is H and n¥tzLC : conpbund according to claim1,
wherein m=0, t =1, R3is R‘)C( Rin the 3-position of the unf used
benzene ring and Xis NH, NH Cl..,, alkyl or 0. 3. A conpound according to
claimil, wnerteer avig-additibnsalls wRkre sheredimpbunds anebhsikywherdilie 5- posi tion

f the indol the 3- t f th fused
genzeﬁeI P iet%ﬁﬁaﬂ%d&q ngl\ﬁ-?cn\lﬁf%céﬁgﬁk o W%B”d@f'ﬁ)t VZISEMOH ﬁ@”&%@g&lﬂu?\g to
claiml1, :Mr'ga &4éh,haoBent 5.y ]alléﬁ301% &ikl%xy nNRtFE'e N(FERSH-OVR @ifrot Rpyiunf used

benzene r and X 1s NH,
aryl -C14 alkyi, or aryl CM alkoxy, R® is C1 - alkyf or aryl, and each of R' and R”

is independently H or Ci.4 alkyl, or R' = R" = CICH2CHz, or NR'R” constitutes
a saturated heterocyclic ring containing 3-8 ring members; m is 0-4; t is 0-3;
and X is NH, N-C,4 alkyl, O or S; provided that X is not NH when
simultaneously (R1)m is 5-methoxy, Rz is Hor 1 and t = 0, and that X is not S

when simultaneously R; is H and m=t=0.

2. A compound according to claim 1, wherein m = 0, t = 1, R3 is
N(R)C(:O)R® in the 3-position of the unfused benzene ring and X is NH, NH-
Cq.4 alkyl or O.

3. A compound according to claim 1, wherein m = 1, t = 1, Ry is methyl or

methoxy in the 5-position of the indole ring, Rs is N(R)C(:O)R° in the 3-
position of the unfused benzene ring and X is NH, NH- C4.4 alkyl or O.

4, A compound according to claim 1, wherein m =0, t =1, Rz is NHz in

the 3-position of the unfused benzene ring and X is NH, NH- C_4 alkyl or O.

5. A compound according to claim 1, wherein m = 1, t = 1, Ry is methyl or
methoxy in the 5-position of the indole ring, Rs is NH; in the 3-position of the
unfused benzene ring and X is NH, NH- C,_, alky! or O.



5. A compound according to claim1, wherein m=1, t =1, RL is nethyl or
met hoxy in the 5-position of the indole ring, R3is NH2 in the 3-po§iy*tMéR12005
+ of the wunfused benzene‘ring and X is NH, NH Cl1.4 alkyl or 0. 1 3 1 MAR
2005 6. A conpound according to claiml1l, wherein m=0or 1, t =0, and

wh =1 he, 5- f th
coﬁgounmd gccor’&%?%“‘@’ﬁﬁ??‘r&ftmﬁﬁ? @ﬁ'oﬁ?lét | Z‘%é%{‘é’ta "Tepoq?\dfﬁe pbgﬁ% Whe@ﬁ
N(Z 4-di ﬁHir1oﬁh¢§wétﬁﬁlﬁﬁftﬁ‘@50@oshhdr2m4thélaﬁdiéléqmgenw) 5-met hyl trypt ani ne

4-dinitro-5 tryptylamlnoacetanllldeZ
|n|tro 5- (5' rrethyltryptyl)am noacetanlllde

2,4-dinit - net ho a c

N (204 ai B R Ring ARG SRS aptse fromdns following: 1 ¢
nyl)-5' ”Ne(?hdﬂdﬁrl‘ﬁ‘@fbl@éﬁym@ptamme

N- (2, 4-di ni r o- 5- am nophenyl ) - 5' - met hoxytryptamine 0-2,4-d

i ni t ropheNy(2; %dmtﬁ@ibﬂ@&%%?ﬁﬂ@ﬁb‘l’jﬁwpt%ﬂmﬂ phar maceutical formul ation, for at
| east one breedi ng, for the prevention or

t r eat ment g‘faﬂﬁ 53 qﬁlgﬁ%%ﬁgﬁ"?%ot ence, cardiovascul ar disorders,
central ngrgWRreBEeMaimgtpsydbiratdacetshiide ders, chronobi ol ogi cal - based
di sorders endocrine indications, neoplastic condl tions, immune system

condi t i ong.4adKHee- 5t(§d”ﬁ“ﬂ‘hx3§@fﬁ’@§l%ﬂ'é‘éac%tﬁﬁt“ﬁlﬁl mol ogi cal  di seases, cl uster
headach t | t h ticall
eadache gn@ ,«E”dﬂ{| Les m‘{\%%rﬁ@ﬂ?f) a east one pharnmaceutically

accept abl Iuen preservati SO|U%I|IZ€F enul sifier, adjuvant,
and/ or caN-{24- dirand Samiegsteryled’ ﬂ"eﬂuwrtrytpllamhr@ group consisting of the

conmpounds haV| for e e cI al m 1 and pharmaceutically
.accept abl 8- @eﬁ‘ itrRe @W”ém\’élﬂ 'ﬁsﬁpﬁ ﬂT N&nd each of R2 and R3 is
i ndependepy.bw_g@itRedHRmMyl-60Maan®agvBspHagen, hal ogen, Cl.4 alkyl, Cl.4

al koxy, QF?R '(%% C(yO)R mtrgB aryl, aryl-Cl.4 al kyl, or aryI-C1.4

al koxy, Ris Cl. 4 aI kyl or aryl, and each of R and R' is independently H

or Cl.4 al8kyl ’ Apharmaceﬁtlcal formulation, for at least one use selected from animal

breeding, for the prevention or treatment of prostate conditions, impotence,
cardiovascular disorders, central nervous system and psychiatric disorders,
chronobiological-based disorders endocrine indications, neoplastic conditions,
immune system, conditions associated with senescence, ophthalmological
diseases, cluster headache and migraine, which comprises at least one
pharmaceutically acceptable diluent, preservative, solubilizer, emulsifier,
adjuvant, and/or carrier, and at least one member of the group consisting of
the compounds having formula (1) as depicted in claim 1 and pharmaceutically
acceptable salts thereof, wherein: each of Ry, and each of R; and Rj is
independently selected from among hydrogen, halogen, Ci.4 alkyl, C1.4 alkoxy,
NR'R”, N(R)C(:O)R?, nitro, aryl, aryl-C1.4 alkyl, or aryl-C1.4 alkoxy, R®is C1.4
alkyl or aryl, and each of R’ and R"is independently H or C4.4 alkyl, or R'=R"
= CICH,CH,, or NR'R" constitutes a saturated heterocyclic ring containing 3-8
ring members; m is 0-4; tis 0-3; and X is NH, N-C4.4 alkyl, O or S; provided
that X is not NH when simultaneously (R1)m is 5-methoxy, Rzis Horland t=
0.




o .

= CCH2CH2, or NR R' constitutes a saturated heterocyclic ring contain

3-8 ring nenmbers; mis 0-4; t is 0-3; and X is NH, N-Cl.4 al kyl, (EbMAES?OUS
provi ded that X i s not ‘NH when si mul t aneously (R1),,, is 5-net hoxy, R2 is
Hor | andt = 0. 20 3 1 MAR 2005 9. A pharmaceutical formulation according

to clai vx,h h h f.the, f QW
features: %i) 7t Ph3mmEBRUR® oroBiletoh cheediamisn, Bh Brih % BHCS)

i nt rapul NeAaFattefized bRAS ALISBhe AAME HblAlg RAatulesi ) it is in unit dosage
form each unit dosage conpri si n?@lan anount of said at |east one nenber

whi ch | i eé)wiit i adeped fafgerabs ravtalo psramemlndrangbuggal; intrapwmesaty or | ed

rel ease f sal d at | east one nenber is released at a
pr edet er m ?{?ﬁd%ﬂﬁ%f%ﬁ% 10. A conposition selected from

ski n-prot e@ti vet mnih Qﬁ@@islagect@i’mo%labhqriﬁt démgé le‘rgﬁlsrrﬁgplahi aatioudn of whi ch
conprises at |east one conpound of fornmula (1) fined in claim8

havi ng actrid ailegst are aernbemyvaishilisivgtim thinernagaricP023c1808gBhg activity,

t th t
| east one b & SFATRIS feilase St iy, WiterBRC AR KM ont meffierts 1
as defi nedelbasedjaitmpﬂedetérmmdmmamliedabtey acceptable salts thereof, in

the manufacture of a nedicanent for at |east one use selected from ani mal
breeding, or for the prevention or treatnent of prostate conditions,

| mpot ence 4 Cafdie%ﬁgseh.ahaﬁ@{l%gé&e*grom ggrﬁgﬁ&%mme VBU&s"‘rb{éﬂceéBrﬁPQsiBéMEhi atric

di sorders, chrono l'ogi c ers endocrine i ndications,
neopl ast i gor t:xptmaltap@ﬂlsatlonnmlniehmmmisesaiddash ons capymsingt efofonrida (1)

senescenc%S de r?é ?rll %?annngBCﬁavfrj\bSaGC ﬁﬁy seQecH te{rorrﬁegrq O)E}Sar?tn nH‘ rgadacar?e

scavenging activity, together with at least one diluent, carrier and adjuvant.

11.  Use of at least one member of the group consisting of the compounds
of formula (l) as defined in claim 8 and pharmaceutically acceptable salts
thereof, in the manufacture of a medicament for at least one use selected
from animal breeding, or for the prevention or treatment of prostate conditions,
impotence, cardiovascular disorders, central nervous system and psychiatric
disorders, chronobiological-based disorders endocrine indications, neoplastic
conditions, immune system, conditions associated with senescence,

ophthalmological diseases, cluster headache and migraine.




