NOVEL PYRONE-INDOLE DERIVATIVES AND PROCESS FOR THEIR
PREPARATION [0001] This application claims priority from U.S. patent
application 60/773,322, filed February 15, 2006. This application is
incorporated herein by reference. BACKGROUND OF THE INVENTION
[0002] The alpha and gamma-pyrones are classes of compounds shown
to be linked to several behavioral and pharmacological characteristics
including sedative, anxiolytic, neuroprotective and antioxidative effects.
Specifically, a gamma-pyrone derivative called maltol has been isolated
from passion flower and shown to cause central nervous system (CNS)
sedation and %ﬁgﬁglpg} _%6@%@%3%%9%@%@%@%%5
motility in animals; ion of
gamma-aminobuty?ic §§ic‘:1§ ?@E)’fﬁgggptgrs (g%%‘l?r%aﬁ etal., J.
Ethnopharmacology 57:11, 1997; Dhawan et al., J. Ethnopharmacology
78: 165-70, 2001). Other members of this family, the gamma-pyrones
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sedative effects via interaction with opiod recpeptors (U.S. Patent
FebaplidatidA0Qo ThioeBplitad 51 5)ioups]aidh s ap Ay despes: superfamily
represents one of the classes of receptors through which the major
inhibitory neurotransmitter, GABA, acts. Widely, although unequally,
BA@E@BQ{%&%F&E@I&%M&NHQMn brain, these receptors, and in
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altiration,s in chloride conductance and membrane polarization (Mehta
SeVERUPERARICBIAN RRUTBLAINEE CHEAdEIsYS Peyging sty e anxiolytic,
neuBgncedinzepinaticgsatixeriftbeis. [typooia]lanalgesicaandarxietititive called

aclt'ﬁ)n%bé/ int ragt%n with the enzodi%z%%ine binding sites at the GABAa
malfo a3 beep 1so %J;ff‘ r(ﬁ‘n passion Hower and.shown t caus%ce tralégé%s system
receptor. In aadition to e enzodlazeplne- Inding site, the a
(CNSrentati@omtdin scdevaoalidistificihsiiedwet dntgractioand/itpootharotiassesiof in
ani GOSNt ROquIRLe GARAS @5031‘3‘&95’%“0‘%]56# %%h‘{%&-%mqoggbu? “%8‘3&%%'3@'&[&)
ypnhotics (e.g. zolpidem, zaleplon, indiplon;"zopiclone) (Sanger,
receDtongd 3@ [Suppkt 1): 0l 1 B0yt ndigs, Pidtto i &vd warisitalates.
Ethﬁ-%armacology 78: 165-70, 2001). Other members of this family, the
gamma-pyrones comenic, meconic and chelidonic acids have been shown to exert
sedative effects via interaction with opiod receptors (U.S. Patent Application No.
2003/0181516).
[0003] The GABA, receptor superfamily represents one of the classes of receptors
through which the major inhibitory neurotransmitter, GABA, acts. Widely, although
unequally, distributed through the mammalian brain, these receptors, and in particular a
complex of proteins called the GABA, receptor, cause alterations in chloride conductance
and membrane polarization (Mehta and Ticku, Brain Res. Brain Rev. 29:196-217, 1999).
[0004] Benzodiazepine drugs exert their hypnotic, analgesic and anxiolytic actions by
interacting with the benzodiazepine binding sites at the GABA, receptor. In addition to
the benzodiazepine-binding site, the GABA, receptor contains several distinct sites of

interaction with other classes of drugs that modulate GABAergic activities, including

nonbenzodiazepine hypnotics (e.g. zolpidem, zaleplon, indiplon, zopiclone) (Sanger, CNS



benzodiazepine and non-benzodiazepine binding sites in the GABAa
receptor complex do not overlap with the GABA or any of the other drug
binding sites (see, e.g., Cooper, et al., The Biochemial Basis of
Neuropharmacology, 6th ed., pp. 145-148, Oxford University Press, New
York, 1991). Electrophysiological studies indicate that the major action of
the benzodiazepines and nonbenzodiazepines is enhancement of
GABAergic inhibition of neuronal excitability. This is due to potentiation of

Drygs. 18 mReindlideld chIBAGSRALK: MeT o tepdhisedluet uhtly
benvdinkspine nypespdatizatiorpiec s ihigadiyeinip ditahih BAasetepior complex do

not @\%Cri%lla%olﬁl ?lget IEA%&B??S{‘I? CSP %Ré%&?ﬁlzrb(ﬁg]é%drlﬁﬁ? gl.lgss sged e Q. .Co?per, et al.,
non- gnzodlazeplnes ad'Been an area orintens phar aCoI%glca
ThadioovernyanBaesenf ysarphAgovistseth dtlacd apthd 49e i diadepinémsitesase
Preé(sr,] %Qv t?oelé,h fi?g Qn)ﬁ?&{&%%hsg%%“ﬁ%ﬁgglé}%gE‘I?J{ga%ﬁ ﬁ %Esth\eN rlilllelleor action of the
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receptors represent important therapeutic targets include anxiety
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important role in sleep and positive allosteric modulators of GABAa
nonybeptdizertaeh e D6l #-prdriitassREnTeineisRleps e Dalies ont
yeafzgim@%mﬁﬁ%n&amﬁalﬁ@gm@@ﬂ@d rﬁtésaa@gﬁ&mﬁﬁh{sleﬂﬂwsah nk&o(FEnp!.

1):9-15, 2004)..[0006] While benzodiazepines have a long history of, .
sedght A RS Mot R L e T S R B s it
elicitumbiepafitinvaiitec sideneffegtand prsenmayain eliictesq@yitive et al., CNS

[ ment, tion, ataxia, potentiation of ethanol effects, increased
Speﬁ%ﬁ%@%ﬁ@ %ﬁagitendency for tolerance and drug dependence. An
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to p'i_’ﬁlj_' 1 Hﬁ%ﬂh%@&l@iﬂl @}%&%{){'p‘éﬁﬂﬁ@&ﬁ%ﬁ&wﬁﬁﬁﬁﬁﬁd}@@ GABA, receptors
are widely used to promote and maintain sleep in a variety of primary and secondary sleep
disorders (Sanger, CNS Drugs, 18 (Suppl. 1):9-15, 2004).

[0006] While benzodiazepines have a long history of pharmaceutical use as
anxiolytics, these compounds often exhibit a number of unwanted side effects. These
may include cognitive impairment, sedation, ataxia, potentiation of ethanol effects,
increased risk of falls and a tendency for tolerance and drug dependence. An important
aspect of these activities is the residual daytime effect resulting in impairment of daytime
vigilance. Therefore new GABA receptor modulators with less untoward side effects are
sought.

[0007] Indole compounds, specifically those related to serotonin (5-
hydroxytryptamine; 5-HT) and melatonin (N-acetyl-5-methoxy-tryptamine) have
profound CNS effects and thus impinge on sleep, wakefulness, appetite and mood. There

are an extensive number of clinically relevant areas where the involvement of the
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profound CNS effects and thus impinge on sleep, wakefulness, appetite
and mood. There are an extensive number of clinically relevant areas
where the involvement of the 2 melatonin system has been demonstrated
(Bubenik et al., Biol. Signals Recept. 7:195-219, 1998). These include
regulation of core body temperature (Strassman et al., J. Appl. Physiol.
71:2178-2182, 1991; Krauchi et al., J. Appl. Physiol. 83:134-9, 1997),
|mmune responz)?s (Maestroni and Conti, J. Neuroimmun. 28:167-17
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[0008] There is very strong evidence that melatonin specifically regulates sleep and
wakefulness in humans. Melatonin has been administered to re-synchronize circadian
rhythms that are out of phase with the local photoperiodical cycle. For example,
sleep/wake disorders caused by rapid crossing of time zones (jet lag), delayed sleep phase
syndrome (DSPS) patients, shift work and total blindness, can be treated with melatonin
or melatonin analogs (see U.S. Patents Nos. 4,600,723 and 4,666,086 of Short et al. and
5,242,941 of Lewy et al.). In addition, melatonin has direct sedative/hypnotic properties in
both normal and insomniac human subjects (e.g., Luboshizsky et al., Sleep Med. Rev.
2:191-202, 1998; U.S. Patent No. 5,403,851 of D'Orlando et al.). Sleep disorders in the
elderly have been shown to respond to melatonin treatment (Garfinkel et al., Lancet

346:541-543, 1995; Pandi-Perumal et al., Exp. Gerontol. 40:911-25, 2005; U.S. Patent

No. 5,498,423 of Zisapel). Melatonin and its analogs reduce latency to sleep onset in
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5,242,941 of Lewy et al.). In addition, melatonin has direct
sedative/hypnotic properties in both normal and insomniac human
subjects (e.g., Luboshizsky et al., Sleep Med. Rev. 2:191-202, 1998; U.S.
Patent No. 5,403,851 of D'Orlando et al.). Sleep disorders in the elderly
have been shown to respond to melatonin treatment (Garfinkel et al.,
Lancet 346:541-543, 1995; Pandi-Perumal et al., Exp. Gerontol.
40:911-25, 2005; U.S. Patent No. 5,498,423 of Zisaé(%el). Melatonin and its
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WOD(%TOE?&&@'[ application .No. WO 03/015690). [0.009] There is'a WiQe
spectrum of symptomatic responses to melatonin treatments in different
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Neurol. 13:501-9, 1998), pain (Ray et al., Indian J. Med. Sci. 58:122-30,
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_"Antide ressant Agents”, U.S. Patent No. 5,093,352; Shamir et al,, J.
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Agéﬁﬁmsﬁrsngamﬁﬁ@r,oamm@.hrl?mn@ms,as@HﬁS@E)y&Qﬁ)hlal&%mRmt.em-4,
ioassays 14: 169-175, 1992 ertension (Scheer et al, Hypertensi
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_ inalietal., J Pineal Res. 34:81-7, 2003), vayi cancers,(Gonzalez
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syn28nd 86418011 D98 lBlaskNet. 8.4 ExiE0rioec@pold9s88aR00M] dUag, J. Pineal
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.), benign tumors and prS iferative diseases such as Benign Prostatic
Lissgpperpladiar(BRAN¢E. 2 APHer8R0.99 73858 Ptahd Edepear? PATER N E005:

U.SEBa%@gé B ‘i’ééﬁﬁ%’ﬁci&ﬁ%@%ﬁl.%@@?ﬂﬁi@ﬂ &fﬁiﬁrﬁiﬂ%t al.), benign
precocious puberty, premenstrual syndrome and
tumors and proliferative diseases such as Benign Prostatic Hyperplasia (BPH) (U.S.

Patent No. 5,750,557 and European Patent No. EP 0565296B of Zisapel), psoriasis,
contraception and fertility, precocious puberty, premenstrual syndrome and
hyperprolactinemia (Pevre et al., J. Clin. Endocrinol. Metab. 47:1383-1388, 1978; Purry
et al., Am. J. Psychiatry 144:762-766, 1987; Waldhauser et al., Clin. Endocrinol. Metab.
73:793-796, 1991; Bispink et al., J. Pineal Res. 8:97-106, 1990; Cagnacci et al., J. Clin.
Endocrinol. Metab. 73:210-220, 1991; Voordouw et al., J. Clin. Endocrinol. Metab.
74:10-108, 1992; see U.S. Patents Nos. 4,855,305 and 4,945,103 of Cohen et al. and
5,272,141 of Fraschini et al.).

[0010] Melatonin is beneficial for the treatment and prevention of neurodegenerative
disorders (Skene et al., Brain Rev. 528:170-174, 1990; Feng et al., J. Pineal Res.
37:129-36, 2004), ischemic stroke (Cho et al., Brain Research 755:335-338, 1997; Reiter
et al., Exp. Biol. Med. 230:104-17, 2005), Alzheimer's disease (Pappola et al., J.
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hyperprolactinemia (Pevre et al., J. Clin. Endocrinol. Metab.

47:1383-1388, 1978; Putty et al., Am. J. Psychiatry 144:762-766, 1987;

Waldhauser et al., Clin. Endocrinol. Metab. 73:793-796, 1991; Bispink et

al., J. Pineal Res. 8:97-106, 1990; Cagnacci et al., J. Clin. Endocrinol.

Metab. 73:210-220, 1991; Voordouw et al., J. Clin. Endocrinol. Metab.

74:10-108, 1992; see U.S. Patents Nos. 4,855,305 and 4,945,103 of
ohen et al. and 5,272,141 of Fraschini et al.). [0010] Melatonin is
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reductase 2 that is sometimes referred to as MT-3 or ML2 melatonin
locaiedapiéinty (D ioeehnst wus siemR Thagiare shelbrialpeicalgriodtisnog;
asciRUIES lealsTEERH bl STiPaddfral) nedRdhiMhrdrdS O ANARH AL Hiffar

CNS and in peripheral organs such as the kidneys and the urciggenital

profeins swoRifs MdRlin cattenntaingy i the Bt BFhertidos 2y teih. afdere
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addition, melatonin ipteracts with 'ntracellu(!?r roteins such as calmodulin
PR Sh TSP e PRSI BSOS 055 > OGBS K R U DS Ao
in tied@insiGardinaliret akad, Rinekl Meéac2332yIed 98gn REV@hiiachumnarnkul

ot agaﬂﬁ@fgfl%}?ﬁggﬁ@g){atpmn injected into rats demonstrate melatonin
atccumulation inthe brain; pituitary, lung, heart, gonads and accessory

[00%2k ordansc{wittivadruenmasskaubreddatangfeSberdid iy 6s66{00986)atfod 2hd
its %ﬁzo 'i%ﬁ%%ifﬁgﬁ% ﬁ”fisé%f‘c‘%ﬁfﬁ&ﬂ%ﬁﬁ%é%ﬁ&%é%ﬁ?}‘ﬂ&‘é?@ﬁﬂﬁ% Glagonin
gs. Accoraingly, It Is of continuing Interest to identify nove
integaghpobnble medtdnteregte wittethasrnelendal ieetipesyistegands (Fdreastiirch.
PhaieT@RENlIE RISPLS368 08B0 A ,C}‘Z‘]OOS). These compounds may offer longer
duration, selective localization and greater efficacy to those of melatonin.
[0013] Serotonin (5-HT) is now known to modulate numerous physiologic and
behavioral systems that explain the many 5-HT based drugs used as treatments in very
different clinical conditions. There are extensive therapeutics directed at increasing or
decreasing 5-HT function at selected sites, in widely different clinical conditions. Probes
of 5-HT turnover in CNS and peripheral tissue have demonstrated alterations in 5-HT
metabolism to be associated with a wide number of clinical conditions, and many drugs,
such as antidepressants, antipsychotics, and anxiolytics, have been shown to alter 5-HT
function in several disorders. The development and widespread clinical use of selective
5-HT reuptake inhibitors (SSRI), and the preclinical delineation of the multiple 5-HT
receptor subtypes and their couplings to intracellular messenger systems and the

development of drugs selectively acting on these systems, have catalyzed an explosion of

new research information in this field. It is now clear that the 5-HT systems are extremely
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Pharm. Chem. Life Sci. 338:229-247, 2005). These compounds may offer
longer duration, selective localization and greater efficacy to those of
melatonin. [0013] Serotonin (5-11T) is now known to modulate numerous
physiologic and behavioral systems that explain the many 5-HT based
drugs used as treatments in very different clinical conditions. There are
extensive therapeutics directed at increasing or decreasing 5-HT function
at selected sjtes, in widely different clinical conditjons. Probes of 5-HT
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antagonists have led to more specific targeted therapeutic interventions
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ausea and emesis. [0014] There are an extensive number of clinically
&f8V%nt areas in which the involvement of the 5-HT system has been
[00tiEMOoNnTtated. afhekes pacttde of opd peguldat oespdastsandedsrdedselearning

syn
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regulation, stress response and carcinoid syndrome. [0015] There'is a
treajyigatapedtrunsssisabistomakeresborsdsarice(E¥iNe paristditiprder,
premenstrual syndrome, bulimia nervosa, autistic disorder, diabetic neuropathy, and
diabetic obesity. The wide spectrum of different clinical conditions that have been
reported to demonstrate a symptomatic response following SSRI treatment includes major
depression, depression secondary to medical condition, post stroke depression, dysthymia,
seasonal affective disorder, OCD, panic disorder, social phobia, borderline personality
disorder, depersonalization syndrome, body dysmorphic syndrome, premenstrual
syndrome, postpartum disorders, bulimia nervosa, post traumatic stress disorder, autistic
disorder, attention deficit, hyperactivity disorder, Tourette's syndrome, trichotillomania,
onychophagia, Prader-Willi syndrome, paraphillias and sexual addictions, premature
ejaculation, migraine prophylaxis, diabetic neuropathy, pain syndromes, obesity, weight
gain in smokers, alcoholism, emotional liability following brain injury, sleep paralysis,
pathologic jealousy, chronic schizophrenia, self-injurious behavior, arthritis, Raynaud's
phenomenon, fibromyalgia, chronic fatigue syndrome, irritable bowel syndrome, upright

tilt syncope, intention myoclonus and neuroendocrine regulation.
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reuptake inhibitor (SSRI) treatments in different disorders. The increased
availability of a number of SSRI's for clinical use has led to treatment
trials in a wide variety of different clinical conditions. Placebo controlled
studies have demonstrated positive results of SSRI treatment in:
depression, obsessive-compulsive disorder (OCD), panic disorder,
premenstrual syndrome, bulimia nervosa, autistic disorder, diabetic
ngﬁropathy, and diabetic obesi,}ry, The wide spectrum of different clinical
t
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. euroenéocri.n Sr‘?gstrj]lation.G[OOlGi]éTe reclinical data on 5-11T indicate
Wt e -ﬁ‘?*%%} &' &re Predoftti SRR St R epeiet T
[00#Tfects Thievadewittndheoihgoirgtsitiths HHNe thek invialdethting the
neurotrgnsmitter systems. The neurpanatomy of the 5-11T syste
o ORI s V4 EoE b SR e P s
couplarbwsbshd hapsd HrbEFesffettbavmelict utmthhel @ipdctetdachenhigvlyvering new
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systems that more directly mediate neurotransmissio € modulatory

devalpRinefctheliBie4it sypptinabdleantbe wedwnl apthehalipiodidendpredugih other
phatHGEBRIALT PR RE N R PEAT R By Pl Mt R Rying cRiMAS. itk a1

activity of brain serotonergic neurons is closely tied to the
effe§1¥eepwake-arousal cycle: highest firing rate during active waking or

[0018] Novel compounds related to melatonin or serotonin and pyrones, but with
pharmacological or pharmacokinetic profiles different from these molecules, 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 a 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 that contain melatonin or
related compounds. U.S. Patent No. 5,122,535 discloses the production of melatonin and
analogs thereof for various therapeutic purposes, including the administration of
melatonin in combination with an azidothymidine for the treatment of AIDS. Melatonin
analogs based on the bioisosteric properties of the naphthalenic ring and the indole ring

have been disclosed in J. Med. Chem. 1992, 35: 1484-1485, EP 662471 A2 950712 of
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arousal, intermediate level of discharge during quiescent states and slow
wave sleep, and virtual silence during rapid-eye movement sleep. Some
SSRI compounds are associated with untoward weight loss or excessive
weight gain, insomnia and sexual dysfunction. [0017] The widespread
involvement of the 5-11T systems in modulating the physiologic functions
of a large number of different and important biological systems, coupled

with the rapid progress of the molecular biological approach in discovering
DepiBl &4 TYRCPOF LUl UL (B IS Trorbas b FaLepin Ao Of
Hoslikgcled Avthel detvalopraert of elinisalh ailicableibatdt shaduladais that its

an be endowed with other cological properties,ir. or%]e
an B e R R RS A e b g
apptiomipoia IS1AtBd 1656 atosipebri$Srdtatam NodopleBiddd).but with

[00 rmacol gigal or harrgacokine ic profile iféerlt)aqt from thesle .
Sul1 eﬂg al ce alb non-insulin-‘acpendae 1aDE es.arfigr?:va eént 1n up to
molecules, are likely to be important new pharmaceuticals. For examples,

35%eé UD¢$DPd?éiWIM©P@%d@3,SBlI} thhicge didoloses ahdhe seb_efttslrbﬁtﬁ&ieiﬂed
StaEéXBIQH@!rl%%ﬂﬂ%ﬂlﬁé’éb}’é%@_%@%{%ﬁgﬁaﬁﬁW@ﬁﬂﬂ% ﬁ@vQ{Hl%%&fé&rgﬁtcose

a number of pharmaceutical indications including sleep disorders,
tolegpys cHhEcinbipadchabsianhanscagied spiienia ererti ey pigisigie. By 2025,

an ARRIEATI900N W8 ROG A2 h 8RSEIBES CHBRATARRT il §aLiRG China,

preventing psoriasis that contain melatonin or related compounds. U.S.

Indispfuflihgd. 589 > 885 digss il prRARHIOH TRIEIRRY AR BHRTY aPRi¥ys

popinefeafiviah ek dherapeticdrisPRSeEn iRclvding theladménistiaiomahingly
latonin in coH1bination with an azidot midint% for the treatment of

...m
(T Y &M AR R IS RS SIS BE U H I B 8BS e 1 BF B erties of the
[002éphthBlenia ring@anckthaiatigalectingaiigva heete dikgiosaddntypdediabetes.

hem., 1992 35: 1484-1485, EP 662471 A2 950712 of 7 Depreux et al.,
An G LS T e D AT B ey e e n B e
infltonm et gt ovs GlighofcAuribuse ¢o die dndempmen0Flisiliesisintatcal. In

dia@é%'é}tﬁ?g’pgrgln Q_eiﬁ?iaaqﬂﬂh%sg 3 égf'@é ROSAYALS }&?sﬁﬁ‘ég%% %%ﬁ’ ﬁ‘%tée&;fptor
modulators (Zisapel, U.S. Patent application No. US20055175692,
dysfsefpent, ut ShepaeshuNonec4691@4h)s [heroienlhtedistaitasectrdare not fully
unddRRBUlARPREdERE @J!ﬁg@ﬁé?ﬁgrgfﬁ\(@&qgtﬂ&ﬂﬂytﬁrst-degree relatives of
type 2 diabetes patients who also have a high risk of developing type 2 diabetes.

[0021] The fasting hyperglycemia of type 2 diabetes exists in the presence of
hyperinsulinemia; this reflects the presence of insulin resistance in the liver with resultant
glycogenolysis and gluconeogenesis. In addition to the impaired insulin suppression of
hepatic glucose production, a decrease of insulin-mediated glucose uptake by muscle cells
contributes (about 50%) to the resultant hyperglycemia.

[0022] Glucose tolerance declines with age because of: 1) increased cell receptor
resistance to insulin; 2) intracellular post receptor disturbances and 3) diminished
pancreatic islet B-cell sensitivity to insulin and glucose. Insulin resistance, with
secondary hyperinsulinemia and/or hyperglycemia, contributes to many disorders
associated with aging, i.e., hypertension, obesity, atherosclerosis, lipid abnormalities,
coagulopathies and chronic metabolic-perturbations including type 2 diabetes. Insulin is

one of the most important anabolic hormones in the body and it is critical for the control
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35% of the population depending upon the age and nature of the subset.
In the United States alone, 16 million people have type 2 diabetes and 13
million have impaired glucose tolerance. In fact, type 2 diabetes has
reached epidemic proportions worldwide. By 2025, an estimated 300
million people will have diabetes, most of whom will inhabit China, India,
and the United States. Because of an aging and increasingly sedentary,
obese population with changing, unhealthy diets, insulin resistance is also
of GHORNSRE AlRFFhiRgHY e %@3&9%% s HrREehisP g &k thills
endiypin@ dicdreies )t RO20] bisdilig resistanaenesutatiyioesulih eardptisr iRehe target
cenfSR{OpMEn of ype 2 diabetes, Ag altered halance i e atonommic. ptor
nervous system and in certain endocrine R AAsha ory})pat%ways
leadmigie pbotpheitd dootinef desdiopeneribofubsuiitey @R Staritias kadkabetesde of
sigNRRIANGEIIR, (el AGAVAIE S sl erisiangq At el AR PRIA.GE s
ysfunction but the mechanisms causing this phenomenon, 1.&.
insylinsansiabitlic arsiorotifel yusghd rstoatl adqdia tesistdngdioatibelates glucose

uth?ﬁrﬂ‘PHﬁﬁﬁh%ﬁ@iﬂ?@@ﬂ@ﬁ&{%%%%Ee_ﬁ@ﬂﬁt%ﬁ&fg 1HRSt %ﬁlgggﬁﬁcﬁé’éiems

who also have a high risk of devéloping type 2 diabetes. | The

progasting Myberiigeandiaiomyise Deritage LeaIe sa e [ @etal muscle.

It pRYREHO S nEMIEy i sallRetafbE Rigsenas &IERAVII0 fafistanieud Wikre they
liver with resultant glycogenolysis and gluconeogenesis. In addition to the

are glosed-aHVRTTIdGH AP Tl U Rdparllyisdpad b alicaens a fucral agotin
syn'tﬁgglgjmsrmea:i@g@dj glucose uptake by muscle cells contributes (about 50%)
to_the resultant hyperglycemia. [0022] Glucgse tolerance declines with
0 e e LS LA 1R ok B SR (R e
turistracethsiar pwet-redepion dis thevaheesy gn @ 3) hefiminibstiapaaedahtictiset
TNB-¢al apnisitipidy dontnbulior 201thgluaasastifelihdasisianequanithype 2 diabetes
of gﬁgs‘%{“?'%‘&fﬁl&%!{ﬂ %%Jé%%fﬁ{?réé‘u% &@@ﬁéﬁ»‘)’&%@%@xo%%r}gé{?*%gélessaﬁ% TRy
Isorders assoclated with aging, I.e., hypertension, obesity,
moghHaiessie NOMNGi Bl B ARRE 8N LB SIS -aHdSdisiiked not only
by imetalmokomesterbatlbrisiindtoding dipe 2edianboesiclaselis. id himeyafline is

actRARUIMREHBR ARG AABSHE L hadysasl ki ffibgahdor the

pnSQIo) 8 01 corebydiale, Ipig e prateln melablin, syl i sesgeted
resistance through regulation of the synthesis of the insulin responsive glucose

transporter GLUT4, and through interference with insulin signaling (perhaps via leptin),
TNF-o promotes insulin resistance and anorexia.

[0024] Irrespective of the cause, insulin resistance is associated with widespread and
adverse effects on health. This is true even when glucose tolerance is only mildly
impaired but not yet in the overt diabetic range. Notable among the adverse effects is the
predisposition to vascular disease affecting large blood vessels and an association with
hypertension and dyslipidemia (elevated triglycerides and decreased HDL). In fact, this
combination of 1) glucose intolerance, 2) insulin resistance, 3) hypertension and 4)
dyslipidemia is common enough to have acquired the name Syndrome X, the insulin
resistance syndrome or Reaven's syndrome. Clinically it defines hundreds of millions of

people worldwide.



endocrine pancreas. It acts by binding to the transmembrane insulin
receptor in the target cells, and this activates the tyrosine kinase domain
in the intracellular part of the receptor leading to phosphorylation of
insulin receptor substrates (IRS). This starts a cascade of signaling
reactions in the cell leading to metabolic effects. The main target tissues
of insulin's metabolic action are muscle, liver and adipose tissue. Insulin
stimulates glucose uptake in insulin sensitive tissues, mainly skeletal
OB%XE%%EGH@B% &H&ggé\] production in the liver and promotes the
[0038)ragdofigly cageniitrdinen aai skeletapmoseiaddiqdernvatas dhe dielive oy
neZpRR0-SstGried fatly asids (NEF A Lo adipose Lissue where e, 818 e win
Sioredt a8 trlglycerlc‘f an |pofy5|s i fat censiihhibited. T generall,
melouerall pldteimssinthesi3AS horga dede 0028 REbe pregse dmebnsioggedtssses
that.there is a.high expression_of the cytokine tumar necrosis factor-a .
e R 5 S R, e R ROl
onepriribisalctontsibloar. tuirisulingatiscanea el its andd¥dglenseypierdn receptor
ago10RRIGS Al ARG  d Mo RSB RPN "REHIRIAGS }Bﬁepﬁii}&gﬁ%s?o@fde

apoptosis and thus modulates the volume of tumor, adipose an ‘
nevnsliggtaitiidaiiast finaisrouerstiine KA By dAdeam sttt dems st such
as sSSP pRAIBAEKISS ANt MBHSEIEAells: Jihis AViRKIRE i RCIMRIESIRSHARQALS
and obesity, among other conditions. By acting on the phosphorylation of
mogref fcking- pRSHwaRtyNHbERbISAkARIER SHC B{fFHOdMAIE Pesistance
bentiy@ugpiRgUiatipasablbamnihe dis ol insulinsespapaive glucose
ranspqrter GL.UT4, and thrqugh interference with insulin signali L
00 et A PR S GRREHGT AUS RERTOE AR e
der{24} uffspegtiventif hei qanseaidsypa ladigietese is associated with
jdespread and adverse effects on heglth. This is true even when
00 e e e B R Bt Rot Jeb TP Aot
litergngearNdtable deeord théauverperaffddtsémthe rgfieeehisposition to
vascular disease affecting large blood vessels and an association with
hypertension and dyslipidemia (elevated triglycerides and decreased

SUMMIARIY QT kHiS NYHBIHENON of 1) glucose intolerance, 2) insulin

[0058FISI2RER i AYRATEARIONH 2 thAduAYSHIRIGEMIR R GRMMEeP enough to
have acquired the name Syndrome X, the insulin

Ar-B-Ar' ()

wherein:

B represents:

-X-Y-Z-wherein

X represents -(CH,),- (wherein n is 0-6) in which the alkyl moiety is linear or branched,

Y represents oxygen, sulphur, >NH or is absent,

Z represents >C=0, >0, >COO or is absent,

wherein at least one of X, Y and Z must be present;

10



resistance syndrome or Reaven's syndrome. Clinically it defines hundreds
of millions of people worldwide. 9 OBJECTIVES OF THE INVENTION
[0025] In view of the foregoing discussion, pyrone-indole derivatives would
be of therapeutic use for a variety of maladies and conditions, particularly
those associated with melatonin, 5-11T, insulin and GABAergic
disregulation. The present invention addresses the need for more

A therap?uticayg advanced corqgo_unds than those aimed at modulating

TSRS S LA S SULS SIBARNEE™h an agent acting as MT-1 and MT-2 or

serotonin receptor agonists/antagonists with additional GABA receptor

unique mode of action, these agermny N ill not display typical side effects

related to benzodiazepines, such &b tBterance and drug discontinuation
symptoms. [0026] In addition, the present invention addresses the need

Ar feprewinglalpninergis- sesivatives aligetinginsylinrgsistance and type |
diabetes. [0027] The entire contents of the above-cited patents, patent
applications and literature articles are deemed to be incorporated herein
by reference. SUMMARY OF To TION [0028] The invention
relates to compounds having the D: Ar-B-Ar' (I) wherein: B
represents: -X-Y-Z-wherein X reforesents -(CH2)"- (wherein n is 0-6) in
which the alkyl moiety is linear or branched, Y represents oxygen,
sulphur, >NH or is absent, Z represents >C=0, >0, >COO or is absent,
wherein at least one of X, Y dnd Z musth)e present;

2

(@)
R1'
(@)
or
J AR,
Ry’
(@)

wherein each of R;_4 substitutes the ring Ar at any available position (including the
N-position) and each of R;.» substitutes the ring Ar' at any available position and wherein
each of R;4 and Ry» independently represents hydrogen, oxygen, halo, halo-C,_s alkyl,
aryl, acyl, a Cs; heterocyclic group containing 1-3 hetero atoms independently selected from
nitrogen, oxygen and sulphur; a Ce_g heteroaryl group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulfur; C ;s alkyl, C,.s alkenyl, C,_s
alkynyl, aryl-C_s alkyl, aryl-C,.s alkenyl, aryl- C,_s alkynyl, hydroxy-C_s alkyl, nitro,
amino, cyano, cyanamido, guanidino, amidino, acylamido, C;_s alkylamine, C;_s
alkylamido, hydroxy, thiol, acyloxy, azido, C;_s alkoxy, carboxy, carbonylamido or styryl;
wherein said arylalkyl, arylalkenyl, aralalkynyl, or styryl group optionally can be

ring-substituted by one to four substituents independently selected from the group
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10 Ar represents an indole nucleus ring system: Ri R2/R3 N H R4 Ar’
represents an alpha-, beta- or gamma- pyrone nucleus ring system: R2'
ORI" or/R= O Ri' OorgR R2 , O wherein each of R14 substitutes the
ring Ar at any available position (including the N-position) and each of
Rr_r substitutes the ring Ar' at any available position and wherein each of
R14 and Ri_2' independently represents hydrogen, oxygen, halo,

halo-CI_s alkyl, aryl, acyl, a Cs_7 heterocyclic group containing 1-3
confstin ABHLCF e fRIRABHEY Se1alidy Eﬁéf’r? hitr S EHOK et AR S0ipIRRe 1-3
hetacﬁﬁo&hm&épawégﬂ@uplmaﬁaﬁmmgﬂkraghﬁl@s@getﬁ)mum@epmmmyryl group

lect t I [, C2 5 alk
con%en?rclz efiarryler%ﬁry 2!;8) er}fn;glr )ﬁgﬁd} Sue (lélcr arg‘fn alél% The n}/f?enean su phur
C MﬁMthlkeaﬂdyCmtaﬁgymymaryl@asrmkyyanﬁmldoalgamyuohm Gmidinoyl,

hyd?‘((): gl]écll-ﬂﬁr%‘”%ﬁu%mce agol 5 a[n¥ ml% hi I(Ij(;oz)l( pnlg ! agcl%loxé/(b
Yl oxy, car oxy, carb ony Gor styryl; wherein ad

hydafpybal&yblaaybéﬂ@hym@@aﬁélmwadvcstyryhmu@a@pdgn&wl@énrtyékylthlol

and either of R; or Ry further can include or represent a bond to B;

wherein Ar can be bonded to B at any position on the Ar ring not substituted by R; and
R», including the N-position, and Ar' can be bonded to B at any carbon on the Ar' ring
not substituted by Ry or Ry

or a pharmaceutically acceptable salt or stereoisomer thereof.

[0029] As used herein, "aryl" represents phenyl or naphthyl.

[0030] Without prejudice to the generality of the compounds of the present
invention, a sub-group of presently preferred compounds is defined such that in
formula (I), X is -(CHy),-, Y is >NH or >0, Z is >C=0, Ar is an indole containing a
bond, R3, to X at position 3 of the indole ring, R; is methoxy on position 5 of the
indole ring, each of R, and Ry is hydrogen, and either (a) Ar' is a gamma-pyrone
bonded to Z on position 2 of the pyrone ring, Ry is hydrogen or a hydroxy group at
position 5 of the pyrone ring, and Ry is hydrogen or a carboxy group at position 6 of
the gamma-pyrone ring, or (b) Ar' is an alpha-pyrone ring bonded to Z at position 5 of
the pyrone ring, R and Ry are each hydrogen at positions 3, 4 or 6 of the pyrone ring;
or a pharmaceutically acceptable salt or stereoisomer thereof.

[0031] The present invention also includes in its scope pharmaceutical
compositions containing as an active substance a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt thereof as well as any
stereoisomer, covered by formula (I), in association with one or more pharmaceutically
acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants, excipients or
carriers conventionally used in pharmaceutical and veterinary formulations. The
present pharmaceutical formulation can be adopted for administration to humans

and/or animals.
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ring-substituted by one to four substituents independently selected from
the group 11 consisting of hydrogen, halo, halo-C1_5 alkyl, aryl, a C5_7
heterocyclic group containing 1-3 hetero atoms independently selected
from nitrogen, oxygen or sulphur; a heteroaryl group containing 1-3
hetero atoms independently selected from nitrogen, oxygen and sulphur;
C1_s alkyl, C2_s alkenyl, C2_s alkynyl, aryl-Cl_s alkyl, aryl-C1_5 alkenyl,
ryl-C2_5 alkynyl, hydroxy Cl_s alkyl, nltrﬁfamlno cyan, cyanamido,

[003¢hnidify: SHBEIS el FamYsT (W&Fdi&?‘ thi8 té“c@lB%ﬁ“&é?&B%(ﬁ%&%&g
andearboynear omylamriekos el layldati atksyd thige andlﬁjthﬁ:ﬂ%d?as@bdﬁﬁed with
tO%thheilcan |nclud orre esetnt ?R&g to B; WI'&(g an belb nded to
SO S P sHion on WO Mg hOT St Sttt .ésno RO Mindiiting
neutldelNepositiandiac Ar(soah @e%drmimdrmc&a{samrqwtbmhmdmmAs’élﬁr@is
Aargt f—fﬁnﬁt i BYSea e %F%]soﬁ sadgsh%%’.;hfé‘%?aeb“ca” SRR fl%reﬁf n%f)

stere0|so ert ereor. S use erein ary eprese
prevesinghiie [@b@@iewnmqumudfdéet@\tﬁétgerd@muybﬁﬁlﬂn@iemﬂpwndsmf

ach‘etrQﬁ‘ﬁﬁE%tr fa'i‘é/\?é?ﬂf?{% SHRGIOHR ShES %n%rﬁ&%@rmmgs IS
efined Such that in iIs >NH or >0, Z is >C=0,

ormula Xis -
dlS%ﬁ@@Sa@ﬂiﬂ%i@é@hfﬁﬁﬁW@f&l'vg%naglswwatwgmaﬁl%ﬁrwsﬁ@éle ring,
depRAsteMetnarosien agsitie %a'irp(famgéglgpIgmmn%a@pteﬁ&’ammww

hydrogen, and either (a) Ar' is a gamma-pyrone bonded to Z on position 2
retlﬁlﬁ%@sy}%wéxmgoaﬁfpe&cﬁfd%ww%wmwg%t‘(ﬁ%ﬁ%&%&ﬁl@ of the
cogRMIOR Gt PreRBAE alfdHENQGesh Ot &t CRIAMY MIDWRIRI POSI UM réthsthe

m pyron 0 Ar is an alp yron bonde Zat
00 o SR e PRyt G P BAA R OBLA i bisions
pre&,ndptcﬁmfrﬂbhtp&mugwmneﬁataqotbarmaﬁemmuymﬁﬁﬁmameSﬂlre@resent
corr?tgﬂ% somer theteol 10X ?u]zleThe r%%@“é' vention 2l %%6@8&‘#98 f
Jeope pharmaceutical  compositions cortaming as an active substance a
hymammﬁlbmgd@ﬁﬁegummmmmdm anﬂ@mpxatma dfdotensilaciiyopathy:;

chrBH} %1%‘ %‘d I63 'Xd%ﬁ%%%%’@s eﬁg %%d’%’a‘%”si’}asegr%%pﬁ&%{?g aas"

covere y formula Ina C atIO Wlt one orm armaceutical Iy
delayed sleep syndrome, shift-work problems, and season-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 cancer and other
proliferative diseases (benign and tumor prostate growth)); immune system disorders
including AIDS; conditions associated with senescence; ophthalmological diseases;
cluster headache; migraine; skin-protection; diabetes stabilization and weight gain
disorders (leptin, obesity); to provide skin protection and as an aid to animal breeding

(e.g., regulation of fertility, puberty and pelage color).

DETAILED DESCRIPTION OF THE INVENTION

[0034] This invention relates to compounds having the formula (I):
Ar-B-Ar' (I)

wherein:

-B- represents:
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acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants,
excipients or carriers conventionally used in pharmaceutical and
veterinary formulations. The present pharmaceutical formulation can be
adopted for administration to humans and/or animals. 12 [0032] The
compounds of formula (1) are useful for treating and/or preventing, and/or
minimizing insulin resistance and diabetes type Il, neuronal loss
associated with stroke, ischemia, central nervous system (CNS) trauma,
X-XAs disorders including neurodegenerative diseases (such as
whédzheimer's disease, amyotrophic lateral sclerosis (ALS), Huntington's
X rg'%'&ae%e P@#&”S N disease,and Do Stﬁ ”ﬂEOf“egfeErea‘l{}% r
reven n& BAverse conseq ehcés 6f the dvérstimutation of the
bragotgithtory amino acids; treating or preventing psychlatrlc disorders,
e rerém?legﬁg ar?%eoﬁ[hs%rl onvgﬁﬁe dis ré%g{s anxiety, sleep disorders
Ing Ifsomnia psychlatrlc iSeases (e.g., depression, psychosis),
Z raghpogiits p*&im(&nalg@sm?@@@m@yt@megalowrus (CMV) retinitis and
whtRaIncoRInGngevang Rdring. apgsihesia, as well as enhancing
cognition, and preventing and treating opiate tolerance and withdrawal
ringgYAiStB S FeOST By Wl IsRIeHSt elaboration or explanation of
conditions which it is presently contemplated may be amenable to
treatment by admifis of the present compounds, such conditions
include impotence; caxX{diovdscylar disorders (including hypertension);
blood coagulation ﬁ?sorer' inflamrhatory disorders; neuropathy;
chronobiological-based disogfe ,(€.9., jet lag); circadian sleep disorders
(such as delayed sleep syndrome, shift-work problems, and
rinSSRMN-Aelatgldiserdarahe. reasanaliiegiivedisacgar(SAD));
endocrine indications (e.g., contraception and infertility, precocious
puberty, premenstrual syndrome, hyperprolactinemia, and growth
hormone deficiency); neoplastic diseases (including cancer and other
proliferative diseases (benign a prostate growth)); immune
system disorders including AIBS; ditions associated with senescence;
ophthalmological diseases; clu e&dache; migraine; skin-protection;
diabetes stabilization and weigRt gain

or

Ro'
O
R4'
(o)
or
J R
R1'
0]

wherein each of the R4 substitutes the ring systems Ar at any available position
(including the N-position) and each of the R, substitutes the ring system Ar’ at any

available position and wherein each of R4 and R, independently represents
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disorders (leptin, obesity); to provide skin protection and as an aid to
animal breeding (e.g., regulation of fertility, puberty and pelage color).
DETAILED DESCRIPTION OF THE INVENTION [0034] This invention
relates to compounds having the formula (I): Ar-B-Ar' (I) wherein: -B-
represents: 13 X-Y-Z- wherein X represents -(CH2)n (wherein n is 0-6), in
which the alkyl moiety is linear or branched, Y represents oxygen,
sulphur, >NH or is absent; Z represents >C =0, or >0, or >COO or is. .

hydgpgetn X yisar il A g oo sar Al 2 s PHETRRSCknH E MR QYRiBine
1-3Aekeprasenthapsndeie nsdieus] RonRaitdy3n dxyRAaidgudystem St

heterars A AIRNa Do Pamma YOG IS Y8 i RIefdZen, D
oxygen and sulphur; C;_s alkyl, C,.5 alkenyl, C,.5 alkynyl, aryl-C;_s alkyl, aryl-C,.s
alkenyl, aryl-C,_s alkynyl, hydroxy-C;_s alkyl, nitro, amino, cyano, cyanamido,
guanidino, amidino, acylamido, C;_s alkylamine, C,.s alkylamido, hydroxy, thiol,
acyloxy, azido, C,_s alkoxy, carboxy, carbonylamido or styryl; wherein said arylalkyl,
arylalkenyl, arylalkynyl, or styryl group optionally can be ring-substituted by one to
four substituents independently selected from the group consisting of hydrogen, halo,
halo-C, s alkyl, aryl, a Cs_; heterocyclic group containing from 1-3 heteroatoms
independently selected from nitrogen, oxygen and sulphur; a heteroaryl group
containing from 1-3 hetero atoms independently selected from nitrogen, oxygen and
sulphur; C |5 alkyl, C, s alkenyl, C, s alkynyl, aryl-C, s alkenyl, aryl-C, s alkynyl,
hydroxy-C,_s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino, acylamido,
hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alkyl or alkylthiol;
and either of R3 or Ry further can include or represent a bond to B;

wherein Ar can be bonded to B at any position on the Ar ring not substituted by R; and
R» including the N-position, and Ar' can be bonded to B at any carbon on the Ar' ring
not substituted by Ry or Ry

or a pharmaceutically acceptable salt or stereoisomer thereof.

[0035] As used herein, "aryl" represents phenyl or naphthyl.

[0036] Also as used herein, reference to "a" compound, salt or stereoisomer of
formula (I) is intended to encompass "one or more" such compounds, salts or
stereoisomers. Furthermore, reference to a "compound" of formula (I), as in the
discussion below of pharmaceutical formulations, is also intended to include a salt or
stereoisomer of the compound.

[0037] In a preferred embodiment, X is -(CH;),—, wherein n is any of 0-6 and
preferably any of 1-6, Y is >NH or >0 and Z is >CO.

[0038] Without prejudice to the generality of the compounds of the present
invention, in a preferred embodiment of the compounds defined by formula (I), X is

-(CHz)2., Y is >NH or >0, Z is >C=0, Ar is an indole containing a bond, R3 to X at
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or gR~ R2 O wherein each of the R14 substitutes the ring systems Ar at
any available position (including the N-position) and each of the Ri_2"
substitutes the ring system At' at any available position and wherein each
of R14 and Ri'_2' independently represents 14 hydrogen, oxygen, halo,
halo-C1_5 alkyl, aryl, acyl, a C5 7 heterocyclic group containing 1-3
hetero atoms independently selected from nitrogen, oxygen and sulphur; a
C6_8 heteroaryl group containing 1-3 hetero atoms independently

PosUIGAOh o RMF G R oy gehERLERBHERCS; °f Bdpdels riograeh pr R
andQ@2,_is [aflyspdn anyli€h Baalkd,Biyin€ Bofdcal ke dyls poyltGR. 5 alkynylirone
. hydroxy-Ci 5 alkyl, nitro, amino, cyan,.cya ido, guanidino, idino,
ring e o R B o e R e L R
hydazgdo,o€4 carladkggrooprds gy toar barylengioonor styoyk; e r@ia said
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selected from nitrogen, oxygen and sulphur; a’heteroaryl group
acceRfabAfritly FroFAraeBMBeE HBeA88 s independently selected from nitrogen,
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alkenyl, aryl-C2.5 alkynyl, hydroxy-Ci_5 alkyl, nitro, amino, cyan,
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R4 further can inclyde ar represent a hond to B; wherein Ar can be
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sa}? S{eremsomer f%eregﬁ o[rolggﬁ %S useglherel ) ar§/) represen S
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use8?H}%%‘ﬁgce%ﬁl&ﬁraﬁrﬂ%%ﬁﬁﬁ?? Eo%nulations. The present pharmaceutical

formulations can be adapted for administration to humans and/or animals.

[0040] A pharmaceutical formulation according to the invention preferably is

characterized by at least one of the following features:

(1) it is adapted to be administered by oral, parenteral (e.g., intramuscular,
intraperitoneal, intravenous or subcutaneous injection, or implant), nasal, vaginal,
rectal, sublingual, or topical routes of administration and can be formulated in dosage
forms appropriate for each route of administration;

(11) it is in unit dosage form, each unit dosage comprising an amount of at least
one compound of formula (I) which is within the range of about 2.5 ng to 25 mg/kg
body weight;

(ii1) it is an extended release formulation, wherein at least one compound of
formula (I) is released at a predetermined controlled rate.

[0041] The formulations further can be characerized in that they can be

administered alone or in combination with or in conjunction with other compounds

which are known in the art to be useful for the prevention and treatment of central
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formula (1) is intended to encompass "one or more" such compounds,
salts or stereoisomers. Furthermore, reference to a "compound" of
formula (1), as in the discussion below of pharmaceutical formulations, is
also intended to include a salt or stereoisomer of the compound. [0037] In
a preferred embodiment, X is -(CH2)"--, wherein n is any of 0-6 and
preferably any of 1-6, Y is >NH or >0 and Z is >CO. [0038] Without
prejudice to the generality of the compounds of the present invention, in a
neryRTSHEES Fﬁ%%?u HeTer AR BRARS LaRtRTe A BRm A oo, Heied to,
neur(f@kR)Rratdsinbiskorsk@y didsra&shshlisansintelacbiitaiving gpbond,
to X.at sition 3 of the indole ring, Ri is methoxy o ition
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accRORRAIEARRL Al iSRS efing . ABOYR 388 ARJSABARBRBY QNS i acid.
bonded to Z at position 5 of the alpha-pyrone ring and R1, and R2, are
Salts\pf Y BISLIOHRS PR A ERIMBERS thR 8BHEABIEYSHIBY S HERe@iso I SthisBBef.
anﬁﬁQQé”@ﬂoE&?&6%?@2[1’%?&%95@5}1%@%}[3@!%@%&Wiﬂ?iﬂrﬁﬁ%ﬁcﬁ%ﬁh%@Qﬁ{@ﬂon
of compositions containing a compound of formula (1) wherein the
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amount of a compound of formyla (1) or a. pharmaceutically acceptable
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aniESEEIvES, solubllzers, emulsiers, adhvant, exripients and carrigrs
conventionally used In pharmaceutical and veterinary tormulations. e

stqucemhtpﬁmmmdgtﬁrabdmsmtdatiﬁiﬁﬁjamtwam‘ﬁeﬂstmﬂa_:dmicim&ag'.on to
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the mvention pr yis
(ALS), Huntington's disease, Parkinson's disease and Down's syndrome); the adverse

consequences of the overstimulation of the excitatory amino acids; psychiatric
diseases; epilepsy and other convulsive disorders; anxiety; sleep disorders including
insomnia; psychiatric diseases (e.g., depression, psychosis); chronic pain (analgesia);
glaucoma; cytomegalovirus (CMV) retinitis; urinary incontinence; and opiate tolerance
and withdrawal symptoms. The compounds also can be administered to induce
anesthesia, as well as to enhance cognition.

[0044] In addition, the compounds of the invention can be administered to a
mammal to treat and/or prevent impotence; cardiovascular disorders (including
hypertension, blood coagulation disorders); inflammation disorders; neuropathy;
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,
infertility, precocious puberty, premenstrual syndrome, hyperprolactinemia, and

growth hormone deficiency); neoplastic diseases (including cancer and other
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characterized by at least one of the following features: (i) it is adapted to
be administered by oral, parenteral (e.g., intramuscular, intraperitoneal,
intravenous or subcutaneous injection, or implant), nasal, vaginal, rectal,
sublingual, or topical routes of administration and can be formulated in
dosage forms appropriate for each route of administration; (ii) it is in unit
dosage form, each unit dosage comprising an amount of at least one

mpound of formula (1) which is within the range of about 2.5 g to 25
PrOH’? gAY B &W&é@‘?f“%ﬂ)aﬂqé%"é?@ﬁ‘&éeﬁ%%% PR G ST st
mcllaaﬁg@(I@SQmpdmmﬁstﬁss‘@crmutavﬂ)hsaﬁa&sﬁd apmmeﬁlﬂtgiﬂumdeases,

u§SEQ e%“ate 00411 1he, Orm“ﬁ'é%ﬁer#[; ”eSe fharacens: s‘?(-{{l‘ that
% can tisteredaishe Srmces Shon Witk brl conjunc ion

prowmmoothmt compalrdsiwhidheadenknewn egthaiant ¢6 forilige fulfertyhad

pel revelntlon and treatment of central 16 nervous system (CNS) disorders
and metabolic disorders, including, but not limited to, neurodegenerative
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con§h‘f&%t8?t8Q%QQQQA&%%M%&S&HFPM%@QH&QJ g GRmPAUgsphiprmula

[00&@] of use in the present invention include salts which may, for example,

forndBds{errafkamePadiBRRio T e ase wipdsridanithoacsaiffsen by a
hurRliArmacsLticAlhoarsentakien NeRdMAIC agidintich @& MyGkgrhloric

acid,fumaric acid, maleic acid, succinic acid, acetic acid, citric acid,

0087k aric Ths GorReBId A hs, BHERMHLIR Re adpiiHSHIAMG T Balts of
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theI{)referabl fon; t% ¢ akll%(r)m ce ]F(l)%all Y ascep alts ther o S%ugrgtgs
2 Sodivm: tgs\élum an C|urh LAt Péof’ A5 fheco pounds
timed otrmula (d):@aplmm mim&uetbcd.to mammals to treat and/or prevent
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to alter circadian rhythms or to improve sleep quality, or to treat or prevent sleep
disorders or sleep disturbances in a mammal, especially a human. In addition, the
compounds of formula (I) can be administered to increase sleep efficiency and to
augment sleep maintenance. Sleep disorders and sleep disturbances which can be
treated or prevented through the administration of compounds of formula (I) include
sleep problems associated with insomnia, hypersomnia, sleep apnea, narcolepsy,
nocturnal myoclonus, REM sleep interruptions, jet-lag, shift workers’ sleep
disturbances, dysomnias, night terror, insomnias associated with depression or with
emotional mood disorders and sleep walking and enuresis, as well as sleep disorders
which accompany aging, conditions associated with circadian rhythmicity, mental and
physical disorders associated with travel across time zones and with rotating shift-work
schedules or syndromes such a fibromyalgia which are manifested by non-restorative
sleep and muscle pain or sleep apnea which is associated with respiratory disturbances

during sleep.
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stroke; ischemia; central nervous system (CNS) trauma; CNS disorders
including neurodegenerative diseases (such as Alzheimer's disease,
amyotrophic lateral sclerosis (ALS), Huntington's disease, Parkinson's
disease and Down's syndrome); the adverse consequences of the
overstimulation of the excitatory amino acids; psychiatric diseases;
epilepsy and other convulsive disorders; anxiety; sleep disorders including
insomnija; psychiatric diseases.(e.g,, depression, psychosis); chronic_pain
[Ooi'gialgégi ?%ﬁéﬂlj‘&%‘éﬁ AT LOTeaNS Feditiongy gy defined
as dircafitinenadiadidoaiaietolerpaterddis withdmpsahgysn piamsa (ihean be
JrSempounds also.can bg. adminisﬁtt reﬁllto induce q%)sthesiathas vy(tallbas to
AAMERRARCE CoGhitioN TUDAAI At SN the ComBtndS 8F the ThvEntion can
usehg fdmihisianec kep qmdingraal fodveatianaid tprewersidappbtentes and sleep
. cardiovascular.disorders. (includin ertension, blood coagulation
A R R L S
antigisoeticrg ety njevidmnairiadiamslespidisprdsts {sdehtagomsiayedasteeap
benSYBARPIRe SRR R G, ANt RRASARA e e A HIBI IO 8, Gtam,

seasonal affective disorder (SAD)); endocrine indications (e.g.,
allobgrifabepeiimidnintinglaprerBitiariy pishamy btk ABtPaP§\gn BeBIEpam,

benYREHRRIAGHNS Blidn, AP r PRWIBRBHBRAN S sisfisisRAY bunaslatipdisrases
(includin%cancer and other 17 proliferative diseases (benign and tumor

caripelofate IOt iR RN Lyt wiskidizcprtitind AMipERdRditions
clopasasiaterbwitpsenaseanse; ophipalsnelggicapsisersgsansihistaéxclamol,

. headache; migraine; weight gain disgrders (leptin, oQesity); to proyide skin
i 5 SRS A (VA S 6 BRGG e ahEhh GHYEr
eszqpibleity, atidhpelagelcelomi R4 3¢ b aisefunaraiepimidatzepaans to

nudliSviate o cuce 2 disease, disorderon condiian. fo,ease af least one
symp%orh of the |Sease,]%ﬁsdr%aer or condition. 46]'In pl?e]i%rred

hydeonpodiments athedisebsle o disord dois oprers Ufferetd lopaimumanstan the
meGBIRPHACHALING NHEIHeR. AR ARUNISIRIRAL O AN KOS,

co pounds OFt € Invention can be administered alone or In
midazolam, nefazodone, nisobamate, nitrazepam, nortriptyline, oxazepam,
paraldehyde, paroxetine, pentobarbital, perlapine, perphenazine, phenelzine,
phenobarbital, prazepam, promethazine, propofol, protriptyline, quazepam, ramelteon,
reclazepam, roletamide, secobarbital, sertraline, suproclone, temazepam, thioridazine,
tracazolate, tranylcypromaine, trazodone, triazolam, trepipam, tricetamide, triclofos,
trifluoperazine, trimetozine, trimipramine, uldazepam, valproate, venlafaxine,
zaleplon, zolazepam, zolpidem, zopiclone and salts thereof, and combinations thereof,
and the like.
[0050] Combinations of one or more of these known therapeutic agents with a
compound of formula (I) will provide additional, complementary, and often synergistic
effects to enhance the desirable properties of the known therapeutic agent.
[0051] The compound of formula (I), alone or in combination with one of the
aforementioned known therapeutic agents further can be administered in combination

with physical treatment methods, such as light therapy (such as described in U.S.
patents 5,447,527 and 5,562,719, both of which are incorporated herein by reference).
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combination with other agents known to be beneficial in treating the
disease, disorder or condition to be treated. As used herein, "in
combination” means that the compound of formula (I) and the other agent
can be co-administered, either in concomitant therapy or in a fixed
physical combination, or they may be administered at separate times but
So as to complement one another. [0048] In a preferred embodiment,
compounds of formula (1) can be administered to alter circadian rhythms
10032 ko it PrRAESTeRP oI o YBRASALS P D IRVRHE STAER BfHHIIS SFidRp
conthéittibancels dn antithabanial agspeaialy aiuimanulfoaddidan, Hi@anides
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h associjated d#yjth respiratory disturbanc Sﬁfgﬁ%ﬂee% 18 [0049] In the
P BB P SRLR R O nBSHSREGEING QoA DS oSS HHRED as
recepronaani shy ihpealiser ghe psi dussld ephiitordensd EPcDBnipaibitef formula
can administer%d ?I ne qr in.combination E/ith othg.r compOL,[Ist
[00 n.a comppund of tormula (1) 1s 4 mlmftere 1n.com 1n%110n with. .
wn In the ar e usetul Tor enhancing sleep quality and preventing
anogéind treafpagtslegmtisarklessuanotistedptdisper aneesgent| (i ngagigg a sleep
disiGaRLY c‘?i?ce@f]%{‘ %éﬁﬁn?@éb%’et%%eaégmfg&%‘&HF%H%GIA"‘@‘L%E% RIRARn
mlnor tranquilizers, me.a‘tonln e}gonlst an antagqnlst , me atpnln,
thelgppriodligzapie delsdibinisired, 1B¢¢Pendenthigoristal ndasase Wlackrizess:
froYREERRMIndredth to one times the dosage levels which are effective when the
compounds are administered alone.
[0054] Compounds of formula (I) can be formulated into pharmaceutical
composition suitable for oral, parenteral (e.g., intramuscular, intraperitoneal,
intravenous or subcutaneous injection, or implant) nasal, vaginal, rectal, sublingual or
topical routes of administration. The compositions can comprise one or more
pharmaceutically acceptable diluents, preservatives, solubilizers, emulsifiers,
adjuvants, excipients and/or carriers.
[0055] Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is admixed
with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose, or
starch. Such dosage forms can also comprise, as is normal practice, additional

substances other than inert diluents, e.g., lubricating agents such as magnesium

stearate. Illustrative of the adjuvants which may be incorporated in tablets, capsules
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allobarbital, alonimid, alprazolam, amitriptyline, amobarbital, amoxapine,
bentazepam, benzoctamine, brotizolam, bupropion, busprione,
butabarbital, butalbital, capuride, carbocloral, chloral betaine, chloral
hydrate, chlordiazepoxide, clomipramine, cloperidone, clorazepate,
clorethate, clozapine, cyprazepam, desipramine, dexclamol, diazepam,
dichloralphenazone, divalproex, diphenhydramine, doxepin, estazolam,
eszopiclone, ethchlorvynal, etomidate, fenobam, flunitrazepam,

andihe TR RIS E PIRASKSHAR 2PoRHD &38R b 8sasbIc Y i Re,
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trazodone, triazolam, trepipam, tricetamide, triclofos, trifluoperazine,
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_thereof, and the like. [0050] Combinations of one or more of these known
pillirfarapsiliticnaté M RIRRTE OBt 6PIERRUMYIFRIREVIAS SRdfdoril
sheg@@glggﬂ@mﬁ{m_ and often synergistic effects to enhance the desirable

r perj"es of %g)e known therapeutic agent. [0051] The compound of
(00 i 19SS e RS B P RSl
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.. physical tre tmer}fm?}?ods, such as light therapy (such as, described in
R e S e T
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parabens as preservatives, a dye and a flavoring such as cherry or orange flavor.
[0057] Preparations according to this invention for parenteral administration
include sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Sterile
compositions for injection can be formulated according to conventional pharmaceutical
practice by dissolving or suspending the active substance in a vehicle such as water for
injection, a naturally occurring vegetable oil like sesame oil, coconut oil, peanut oil,
cottonseed oil, etc., or a synthetic fatty vehicle like ethyl oleate or the like. Buffers,
preservatives, antioxidants and the like may be incorporated as required. Examples of
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, vegetable
oils, such as olive oil and corn oil, gelatin, and injectable organic esters such as ethyl
oleate. Such dosage forms may also contain adjuvants such as preserving, wetting,
emulsifying, and dispersing agents. They may be sterilized by, for example, filtration
through a bacteria-retaining filter, by incorporating sterilizing agents into the

compositions, by irradiating the compositions, or by heating the compositions. They
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proliferator-activated receptor gamma (PPARgamma) agonists such as
thiazolidinediones, including pioglitazone and rosiglitazone, cholesterol
lowering agents such as HMG-CoA reductase inhibitors (lovastatin,
simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin, itavastatin,
and other statins), sequestrants (cholestyramine, colestipol and
dialkylaminoalkyl derivatives of a cross-linked dextran), nicotinyl alcohol,
nicotinic acid or a salt thereof, PPARalpha agonists . (gemfibrozil,

can shtatBatBRG A ARG BED LSSk SpHSb TP BAR Bhe1B &fma

dis gy $iSs tstiemaseK BPs@9 ¢ odiditchesiymgeitt, sedtuas ienddicashynefore

usedexfenfluramine, phentiramine, subitramine, orlistat, neuropeptide Y5
inhibitors, beta adrenergic receptor agonists, dipeptidyl peptidase-4
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administration. The dose will vary from patient to patient depending on the nature and
severity of the disease, the patient’s weight, special diets then being followed by the
patient, concurrent medication, the bioavailability of the compound upon
administration and other factors which those skilled in the art will recognize.

[0060] In the treatment of a condition in accordance with the present invention, an
appropriate daily dosage level will generally be about 2.5 pg to 25 mg per kg patient
body weight. The daily dosage amount can be administered in single or multiple doses
per day. Preferably, the dosage level will be about 2.5 ng to about 20 mg/kg patient
body weight; more preferably about 2.5 ng to about 10 mg/kg patient body weight.
For example, for achieving a circadian rhythm phase-shifting effect, resetting the
internal circadian clock, shortening the time of reintrainment of circadian rhythms,
alleviating a circadian rhythm disorder or enhancing the quality of sleep, a suitable

dosage level is about 2.5 pg to 25 mg/kg patient body weight, preferably about 2.5 pg
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20 and the like are the following: a binder such as gum tragacanth, acacia,
corn starch or gelatin; an excipient such as microcrystalline cellulose; a
disintegrating agent such as corn starch, pregelatinized starch, alginic
acid and the like; a lubricant such as magnesium stearate; a sweetening
agent such as sucrose, lactose or saccharin; a flavoring agent such as
peppermint, oil of wintergreen or cherry. In the case of capsules, tablets
and pills, the dosage forms may also comprise buffering agents. When
0 ) B EESAGE TP RS APL GRRCRiH M o8 Ham %“&dgifﬂﬂ% RdeRH Y
weighthén abgstentypenslidoi e -caipRy sutinasayistiy aildivacousigthese for
o[ iEALR 020 be preser, as conings ot (g athenyise modify the physical
orm or the dosage unit. Tablets and™ pifts can additionally be prepar
withvithhe mtage cOating$.and dhbletsdmey hel coateprefitlabsheliho sugange of
aboplﬁgl’) [g%is)glltl'i?l%}g%d%ﬁ‘gleu%(%mgnffl)r{l] gcrf’%li)?ednr]It%'%%‘glt%?rﬁﬂ?elﬁg& a greferred
pharmaceutically acceptable &mulsions, solutions, suspensions, Syrups
dosaglleNidits dontadning iveTtmdikepasiavvedpiyighednid ehecairllyabhuag.5

ug WA oRE LGS SHER RRILAIURNLS o L AMRRSHONS CAAAROHIFINAE a typical

~ adjuvants, such as wetting agents, emulsifying and suspending agents,
indigagddrsstsmbRitildforty, HitmeHunfinePaperts mshepsdminasieicdiag
regtRHRININE St COMRCUPE BHCIBS e BBISWESIERING PeEity ethyhend

propyl parabens as preservatives, a dye and a flavoring such as cherry or
oncg AYEAREHY0057] Preparations according to this invention for

[005BY eNteT@hAdl RICHSORHNN iHvehit Stertie MaHe ausbMAMmagidRO¥ R ase, or,
solutions,,susperbsions or emuﬁsions. Steri!giﬁ%mpositjons for injection

whers ARRIGRTMEISHSA Seeitify ey RERVE KK AR PHLRLGRCE" Rattice by
exteligso heilrgse fauspePliagithedetivd cuhsiaioae iilc de bitls clichusainater

pulfh Jeeeiiialls urally, oce Pﬁﬁl{‘{%,"ﬁﬁﬁéﬁf’e'%ﬁé%”r}ﬁ% Floase ?Pr'li'ql(ﬁ&ﬁfrs‘“t
oll, peanut oll, cottonseed oll, etc., or a synthelic fatty venicle like e yI
useblbfiteporbeediké (iByffersnt presemativdsdatitiayptanttiandutagdilcedasaytod
in (NSPRRIAG 3] E39HY ,%935%%@9!?% flf 8 ,7%9,' %%%?g’iﬂ»ﬁt&‘]ﬂ\’&@ﬁ]@g Yehicies
are propylene glycol, polyethylene gdlycol, vegetable olls, such as olive oll
Detangladsthasify pes & ikl d midesstlecbrgbasic e ststs asdBhanengiy Hispersions
and osmotic and coated particles can be found, for example, in Verma, R. and S. Garg,
Pharmaceutical Technology On-Line, 25(2), 1-14 (2001), also incorporated herein by
reference.
[0062] The period of time in which an extended release formulation releases the
compound varies based upon the indication and the target therapeutic levels. For
insomnia, for example, it is desirable to limit the pharmacological effects of the
compound administered to night-time, e.g. about 8 hours. For anti-diabetes treatment,
it is desirable for the compound to have effect continuously, e.g., 12 hour effectiveness
with administration of the formulation twice a day, morning and evening.
[0063] The invention will be illustrated by the following Examples. The following

examples are understood to be illustrative only and are not intended to limit the scope

of the present invention in any way.

23



oleate. Such dosage forms may also contain adjuvants such as
preserving, wetting, emulsifying, and dispersing agents. They may be
sterilized by, for example, filtration through a bacteria-retaining filter, by
incorporating sterilizing agents into the compositions, by irradiating the
compositions, or by heating the compositions. They 21 can also be
manufactured in the form of sterile solid compositions that can be
dissolved in sterile water, or some other sterile injectable medium
@lm%%liately before use. [0058] Compositions for rectal or vaginal
N-[2dminist@atichase pPrefethbly ceuppasitoides that may contain, in addition
to the active substance, excipients such as cocoa butter or a suppository
wax. Compositions for nasal or sublingual administragon are also
prepared with standard excipients well known in the a 95] The
dosage of active ager]_t] |§ﬂrr8:)ositions of this inventigh cag vary,
provided that a therapetific amount is administered. \asir ly the active
agent is administered to a patynt thuman Qr animalyin Tieed of such
treatment in dosages that wiII gptimal pharmaceutical efficacy.
The selected dosage depends UpoA thell nature and&everity of the
disease or disorder to be treated, def%‘_i'red therapeutic effect, the route of
administration, and the duration of treatment. Dosage amount also can
vary depending on the weight of the patient, and other factors. For
Reagtign Sieheme éfet&e SYnfhesi o theisyrbetitief Ny nrmethexx-ipgalesd:
yl)-shiflincemaidnahseadian pacemaker may be dependent on both the
ambient and circadian time of administration. The same compound may
induce a phase advance, a phase delay or have a minor effect on a
particular circadian rhythm depending on the ﬁircadian time of
administratt nt to patient dependi

accordance with the present invention, an

General procedure of the synthesis of
N-[2-(5-methoxy-indole-3-yl)-ethyl]-commenamide

[0064] Under an argon atmosphere, a 100 ml three-necked flask round-bottom
flask was charged with comenic acid (560 mg, 1 equiv.) and 5-methoxytryptamine
(750 mg, 1.1 equiv.), dissolved in DMF (20 ml), and brought to 0°C by means of an
ice-bath. HOBt (1-hydroxybenxotriazole monohydrate, 535 mg, 1.1 equiv.), EDC
(1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 760 mg, 1.1 equiv.)
and triethylamine (1.25 ml, 2.5 equiv.) were then added with magnetic stirring. The
mixture was stirred for an additional 15 minutes at 0°C and subsequently allowed to
react for 48 h at room temperature. Water (25 ml) was then added and the mixture was
extracted thoroughly with dichloromethane (6 x 30 ml). The combined organic phases

were dried over Na,SO4 and the solvent was removed by rotary evaporation. The crude
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appropriate daily dosage level will generally be about 2.5 g to 25 mg per
kg patient body weight. The daily dosage amount can be administered in
single or multiple doses per day. Preferably, the dosage level will be
about 2.5 g to about 20 mg/kg patient body weight; more preferably about
2.5 g to about 10 mg/kg patient body weight. For example, for achieving a
circadian rhythm phase-shifting effect, resetting the internal circadian
clock, shortening the time of relntralnment of circadian rhythms,
ComBRRANGNES £ RiPLRIRE AR thAY Tidsiler & SRIUPRMYHEHURIY of sleep, a
diclsluitarateh desagethauel 5 alSoTh ;ﬁcgiﬁotz&mgd@gq@adl ent lngdy sveighich
refera ut 2592 0 atl I d es ially
BT g s e e R R e
15%)<ample humans, a typical indicated daily dose for oral admlnlstratlon IS
about 0.2 to about 1000 mg. Preferably the daily oral dosage is within the
range of about 0.5 to about 50 mg. and more preferably within the range
Expgriaymiabdatifabdut 20 migthwhemdsiiyyahdijed tediamentopiéal
msIPESIRIGR. 2oYSRITRA AaSAaS IRysl 620U R:POggANalkg patent
body weight, and espedially about 2.5 gg to 1 mg/kg patient body weight.
HPJ.Gassay n¥dfmals, for example humans, a typical indicated dose is about

'H A8%10 (XN A FITPAUND GarHbeRdministaredin f76e9iyem ofH,
once to several times per day, for example 1 to 4 times El)er dﬁ\écg& ferably

CHay R Pindcdd $er HAG o6 0 HEorth kb 0s tid itRisn
6.9%@an nfimmaugarslsa&ﬁ 101, avYREIR BDPYQW(@I@_SMQHQS 199)igtomatic H),

706 ke ieatt RIS kol by Seibn: Coed. or

arogaritrélled-raleaselfamuadions: Suithéextended release formulatlons
useful for purposes of the present invention include the types of
formulations described in U.S. Patents 6,106,864; 7,053,122; and

ExamplkB2762, incorporated herein by reference. Details of other types of

o-134iahls %{S%! %ﬁﬁoﬁ%ghr?gt(lgg.]igci%b&% .high energy dispersions and

osmotic and coate ound, for example, in Verma, R. and
S. Garg, Pharmaceutical Technology On-Line, 25(2) 1-14 (2001) also
incorporated herein by

Reaction Scheme for the synthesis of O-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic

n@i@gb
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reference. [0062] The period of time in which an extended release
formulation releases the compound varies based upon the indication and
the target therapeutic levels. For insomnia, for example, it is desirable to
limit the pharmacological effects of the compound administered to
night-time, e.g. about 8 hours. For anti-diabetes treatment, it is desirable
for the compound to have effect continuously, e.g., 12 hour effectiveness

with administration of the formulation twice a day, morning and evening.
[00f5063] FPRETIRARSR N DR RFsRidy fBVh’i%efBﬂﬂw%)E‘Q%h% Iiﬁ% was

Cha_ngCb\Miiﬂl@] cemﬁ_i@l&fo(ﬁm)ﬂ RO rstepivipdnd ﬂlhiﬁdfﬂ_th/ﬁ_@p‘ypaﬂﬂ(aﬁé At 1
o B e S T S DB © O Hac-
(did@clchekiHc@bGdinilde, Réaation Scipeme fiod thdylsyhtheBisaliyhensyoyihedise,
45 %%Llf\bgépﬁdf@?tv%’r"e\’tﬂggg'c%'e%)(x'ﬁiﬁtﬁ%@h%%@"m%ﬁ‘ﬁgm 483 NIRRR QO 1O
stirred for 16 hours at room temperature, the white precipitate that formed was
discarded by filtration through a Buchner funnel. From the clear filtrate, the solvent
was removed by rotary evaporation. The crude was then chromatographed over a silica
gel column by eluting with 250 ml of CH,C1, followed by dichloromethane / methanol
97 / 3. Fractions containing the product were combined and concentrated and the
resulting solid was recrystallized from cyclohexane / ethyl acetate. The pure

O-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic ester was obtained as a light yellow solid
(250 mg, yield 40%).

Experimental data for 0-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic ester

MS (ESI POS): 330 (M + H), 352 (M + Na), 393 (M + Na +CH3CN)

HPLC assay: 97 %

"H NMR (CDCl; 400 MHz) & 3.18-3.22 (m, 2H, CH,CH,0), 3.87 (s, 3H, OCHj3),
4.60-4.64 (m, 2H, CH,CH,0), 6.40 (br s, 1H, OH), 6.88 (dd, J; = 2.2 Hz, J,= 8.8 Hz,
1H, aromatic H), 7.06-7.08 (m, 2H, aromatic H + CH), 7.22 (s, 1H, aromatic H),
7.25-7.28 (m, 1H, aromatic H), 7.96-8.0 (s + br s, 2 H, NH+ CH).
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General procedure of the synthesis of
N-[2-(5-methoxy-indole-3-yl)-ethyl]-commenamide [0064] Under an argon
atmosphere, a 100 ml three-necked flask round-bottom flask was charged
with comenic acid (560 mg, 1 equiv.) and 5-methoxytryptamine (750 mg,
1.1 equiv.), dissolved in DMF (20 ml), and brought to OC by means of an
ice-bath. HOBLt (1-hydroxybenxotriazole monohydrate, 535 mg, 1.1
equiv,), EDC (1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide
Examplethloride, 760 mg, 1.1 equiv.) and triethylamine (1.25 ml, 2.5 equiv.)
N- 26§ ertiaeiv adietb Mathl malylgiibdtisingnidbe mixture was stirred for an
additional 15 minutes at OC and subsequently allowed to react for 48 h at
room temperature. Water (25 ml) was then agded and the mixture was
extracted thoroughly with dichloromethane (§ x 30 ml). The combined
[ ’ he-solvent was removed
by rotary evaporation. The crude 24 componept wadrehfbmatographed
over a silica gel columra)by eluting ane / methanol 95/
5. The product was;65covaréd asa tick oil, whifh was stripped three
times with diethyl ether to eF{180 mg, yield, 15%).
Experimental data for N-[2-(5methgxy-indol-3-yl)@&thyl]-commenamide
MS (ESI POS): 329 (M + H), 351 (M + Na), 392 (M + Na + CH3CN)
HPLC assay: 97% 'H NMR (CDC13400 MHz) 6 3.06 (t, j = 6.7 Hz, 2H,
CH2CH2NH), 3.76-3.79 (m, 2H, CH2,CH2NH), 3.84 (s, 3H OCH3), 6.32
(brs, 1H, OH), 6.76 (br s, 1H, CH2CH2NH), 6.9 (dd, Ji = 2.3 Hz, J2= 8.8

Hz, 1H aromatic H), 7.04 (d, J= 2. 1H, aromatic H 6
Reﬂﬁ??ﬁlgfﬁ?lﬂﬁi ‘#ﬁ sy sfﬁ@ﬁé‘)’%‘&&"ﬁ"“%"é‘ﬁz’y 1191 &'rﬂinatlc
chelidonafi¢s, 1H, CH), 7.96 (br s, 1H, NH). Example 2

0-[2-(5-methoxy-indole-3-yl)-ethyl]-comenic ester O OH

o)
NH2 o —0
o | |
O \ | 1 0~ SCOOH
+ HO OH —
N 0 ©
H o) o) H

1.1 equiv. 1 equiv. Yield 11%

1) DMF, HOBt 1.1 equiv., EDC 1.1 equiv., NEt3 2.5 equiv., r.t., 24 h.

General Procedure for the synthesis of N-[2-(5-methoxy-indol-3-yl)-ethyl]-
chelidonamide

[0066] In a 100 ml four-necked round-bottom flask kept under an argon
atmosphere 5-methoxytryptamine (350 mg, 1.1 equiv.) was dissolved in 10 ml of
DMEF. Under magnetic stirring chelidonic acid (310 mg, 1.1 equiv) was added. The
resulting solution was brought to 0° C by means of an ice-bath and HOBt
(1-hydroxybenxotriazole monohydrate, 250 mg, 1.1 equiv.), EDC
(1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 350 mg, 1.1 equiv.)

and triethylamine (0.6 ml, 2.5 equiv.) were then added under magnetic stirring. The
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H3C-O\/ 0010 NH Reaction Scheme for the synthesis of
O-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic ester 0 OHHOO OO 1100
O 1O OH HH 25[0065] Under an argon atmosphere, a 100 ml
three-necked round-bottom flask was charged with comenic acid (300
mg, 1 equiv.) and 5-methoxytryptophol (365 mg, 1 equiv.) dissolved in
CH2C12/ DMF (10 /5 ml, respectively). DDC (dicyclohexylcarbodiimide,
435 mg. 1.1 equiv.) and DMAP (4-dimethylaminopyridine, 45 mg, 0.2
mixAGHEERd ﬁﬁ’éﬂ%&é&%ﬁﬂ‘ﬁ?&@h LSRG Rﬁi?‘%ﬂ & ﬁﬁ&t‘ﬁ??&%%ﬁ&ly

allostirdad feacl ﬁ)ha&r}satrﬁoﬁmetﬁp&mt@éu mhéheawmtecptesnmt@teouﬂtabéa yed

g arde flltratlo throu h a B rf nn Fro ear
HP¥V Tec S%JI mat er1a Were ove tra 101, m was
vent was removed Yy rota evaporatlon e cruae was

addtiveto drerﬁmategtﬂphemoumeawﬂleatrgﬂb«t@mmmmcehm«:tgawﬁkﬁ%mmf

CH2¢C12 followed dlchloro anel(I an(al 97/ Fractlons
The<Combined orﬁamc es were rle over Nay and the solven remove

contalnlng the pr uct were combined an concentrated an e resu tln}é
rotasp|if aparieorydialized W@mlwﬂbmanerﬁmh@loaee@eﬁélcﬂgel gabemn by

initlAr [%u(ﬁ)mﬂhoa%ﬂfb‘?@n@ﬂﬂ}l@ﬁ%ﬁ&”é‘?rﬂ CARILENASANAINED RS hig e
yellow solid (250 mg, yield 4
polarity of the eluant was increased (dlchloromethane / ethanol 1/ 1) and the product

was recovered as a pale yellow solid (70 mg, yield 11 %).

Experimental data for N-[2-(5-methoxy-indol-3-yl)-ethyl]-chelidonamide
MS (ESI POS): 357 (M + H), 374 (M + Na), 398 (M + H + CH3CN)

HPLC assay: 97 %
"H NMR (DMSO-dg 400MHz) § 2.91(t, J = 7.5 Hz, 2H, CH,CH,NH), 3.50-3.55 (m,

2H, CH,CH>NH), 3.76 (s, 3H, OCH}), 6.64-6.71 (m, 3H), 7.07 (d, J = 2.6 Hz, 1H),
7.13(d,J=2.1 Hz, 1H), 7.20 (d, J = 8.8 Hz, 1H), 8.29 (s, IH, NH), 8.92 (brt,J = 5.8
Hz, 1H, CH,CH,NH), 10.62 (br s, 1H, COOH).

Example 4
N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide

H3C AN 0

General procedure for the synthesis of N-[2-(5-methoxy-
indol-3-yl)-ethyl]-coumalylamide
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Experimental data for 0-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic ester MS
(ESI POS): 330 (M + H), 352 (M + Na), 393 (M + Na +CH3CN) HPLC
assay: 97 % 'H NMR (CDC13 400 MHz) 6 3.18-3.22 (m, 2H, CH2CH20),
3.87 (s, 3H, OCH3), 4.60-4.64 (m, 2H, CH2CH20), 6.40 (br s, 1H, OH),
6.88 (dd, Ji = 2.2 Hz, J2 = 8.8 Hz, 1H, aromatic H), 7.06-7.08 (m, 2H,
aromatic H + CH), 7.22 (s, 1H, aromatic H), 7.25-7.28 (m, 1H, aromatic
H), 7.96-8.0 (s + br s, 2 H, NH+ CH). 26 Example 3 N- [2-5
-methoxy-indol-3-yl)-ethyl]-chelidonamide O O H3C O 10:1N N OOH H
Reaction Scheme for the synthesis of
N-[2-(5-methogy-indole-3-
1 \NOCOGHM,+HOIIQ ONON HOO®
Yield 11% i\ DMF, HOBt 1. @ v, EDC 11 equi
24 h. General|{Procedure for the s&mthess of
N-[2-(5-metlOxyeindol-3-yl)-ethyl]- chelidonamide

1 equiv. 1.1 equiv. Yield 9.5%

[0067] Under an argon atmosphere, a 100 ml three-necked round-bottom flask was
charged with coumalic acid (600 mg, 1 equiv.) and 5-methoxytryptamine (900 mg. 1.1
equiv.), dissolved in DMF (25 ml), and brought to 0°C by means of an ice-bath. HOBt
(1-hydroxybenxotriazole monohydrate, 640 mg, 1.1 equiv.), EDC
(1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 900 mg, 1.1 equiv.)
and triethylamine (1.5 ml, 2.5 equiv.) were then added under magnetic stirring. The
mixture was stirred for an additional 15 minutes at 0°C and subsequently allowed to
react for 48 h at room temperature. The reaction course was followed by HPLC-MS.
Water (40 ml) was then added and the mixture was extracted thoroughly with
dichloromethane (6 x 30 ml). The combined organic phases were dried over NA,;SO4
and the solvent was removed by rotary evaporation. The crude was then
chromatographed over a silica gel column by eluting with dichloromethane/methanol

95/5 and the product was recovered (130 mg, 9.5% yield).

Experimental data for N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide

MS (ESI POS): 313 (M + H), 335 (M + Na), 376 (M + Na + CH3CN)

HPLC assay: 95%

"H NMR (CDCls, 400MHz) & 3.09 (t, J = 6.1 Hz, 2H, CH,CH;NH), 3.70-3.74 (m, 2H,
CH,CH,NH), 3.87 (s, 3H, OCHj3), 5.58 (d, J = 8.8 Hz, 1H, CH), 6.88-7.04 (m, 5H, 4
aromatic H+ 1 CH), 7.29 (d,J = 8.8 Hz, 1H, CH), 8.03 (br s, 1H, NH), 9.65 (br s, 1H,
CH,CH,NH).
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Ex

[0066] In a 100 ml four-necked round-bottom flask kept under an argon
atmosphere 5-methoxytryptamine (350 mg, 1.1 equiv.) was dissolved in
10 ml of DMF. Under magnetic stirring chelidonic acid (310 mg, 1.1 equiv)
was added. The resulting solution was brought to 0 C by means of an
ice-bath and HOBt (1-hydroxybenxotriazole monohydrate, 250 mg, 1.1
equiv.), EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 350 mg, 1.1 equiv.) and triethylamine (0.6 ml, 2.5 equiv.)
en added under magnetic stirring. The 27 mixture remained stirring

N-[Br2avradditonaltiba yviilses- o) QG andovasisthsiiguently allowed to react

for 48 h at room temperature. The reaction course was followed by
HPLC-MS. Precipitated materials were removed by filtration. Water (100
ml) was added toHs&Tiltr@te and the mixture was extracted with

the polarity of the eluant was increased (dichlox thane / ethanol 1/ 1)
and the product was recovered as a pale yellow stlid (70 mg, yield 11 %).
Experimental data for N-[2-(5-methoxy-indol-3-yl)- é?hyl] chelidonamide
MS (ESI POS): 357 (M + H), 374 (M + Na), 398 (M + H + CH3CN) HPLC
assay: 97 % 'H NMR (DMSO-d6 400MHz) 6 2.91(t, J = 7.5 Hz, 2H,

RedetibdRdi)io3 H0-3:abdiR, o 2N, [ Sl ki B )ind 013 (§1)3H, OCH3),

, 6:64-6.71 (m, 3H), 7.07 (d, J = 2.6 Hz, 1H), 7.13(d, J = 2.1 Hz, 1H), 7.20
%HM%C W ), 8.29 (s, 1H, NH), 8.92 (brt, J = 5.8 Hz, 1H,

CH2CH2NH), 10.62 (br s, 1H, COOH). Example 4
N-[2-(5-methoxy-indol-3-yl)- ethyl] coumalylamide O N

o «@rﬁ@

NHZ
/ —> |

Br

IZ

7 (o}
H
/O I N 0
[:[I O
N Br
H

a) phthalic anhydride, TEA, toluene, reflux, overnight b) pyridinium tribromide,
THF/chloroform, -10°C, 30min c) methylamine, EtOH, rt, 3hr d) coumalic acid,
NMM, TBTU, DMF, rt, Shr

a. 5-methoxytryptamine and phthalic anhydride were refluxed in toluene for 16 hours.

Concentration of the reaction under reduced pressure gave the crude product that was

used in the next step without further purification.
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H3C/ O O O I N General procedure for the synthesis of N-[2-(5-methoxy-
indol-3-yl)-ethyl]-coumalylamide 28 O/ O NHZ C H3 NH OH3NO N O O
IN/NHH O OH 1 equiv. 1.1 equiv. Yield 9.5% [0067] Under an argon
atmosphere, a 100 ml three-necked round-bottom flask was charged with
coumalic acid (600 mg, 1 equiv.) and 5-methoxytryptamine (900 mg. 1.1
equiv.), dissolved in DMF (25 ml), and brought to OC by means of an
ice-bath. HOBt (1-hydroxybenxotriazole monohydrate, 640 m

| g, 1.1,
b. gEﬂﬂ?/B?%‘EJQ:YHYR?!B}H%WIQﬁﬁ%ﬁ?dﬁﬁﬁfﬁgﬁ kafhdnsdale Tesulting
solihyeirochloided 400 o dnll equivda@O tieHyyiaRTne Klomins R eauis)
were then added under, netic stirring. The mixture was stirred for an
T R B L e e o ST o
CHsO0dpwtempérdtufee Thletieaeticrwashid evitlasafotioeded) byo HNLGSME .and the

aquilate! ?(go phas e %%%‘?yfgﬁﬁfh%h@‘3%“ﬁ%%%@%%ﬁte%r%h\%?g%'éﬁ
wit gCFI oromeﬁ1ane 6 X m21 . The comgllne organic pnases were
(Mgi¥fed. duerddACS O traivd thelgokdivedarsseurioved thy cordpypevdysd ration.

usea_ﬂ?tﬁéq{lﬁt"é’éﬁ Wﬁ%lﬁ*}ﬁ‘?{ﬂé}tﬁ%ﬁ’ﬁgﬁ&pver a silica gel column by eluting

with dichloromethane/methanol 95/5 and the product was recovered (130
mg, 9.5% yield). Experimental data for

c. NidFtarNeeY0f W3- ¥ns b ¢ dmaRdlidgueous methylamine in

ethanol at room temperature.

d. N-methylmorpholine was added to a solution of coumalic acid in
dimethylformamide followed by 2-(1H-benzotriazol-1-yl)-1,1,3,3-

tetramethyluronium tetrafluoroborate (TBTU) under an atmosphere of nitrogen. After
the reaction mixture stirred for 20 min at room temperature, S-methoxytryptamine was
added slowly and the mixture was stirred for 5 hr. DMF from the reaction mixture was
removed under high vacuum. The solid product was dissolved in CH,C1, and the
resulting organic fraction was washed with 0.2N HC1, 0.2N NaHCOj3 and water and
then dried (MgSOQ.), filtered and concentrated under reduced pressure. The resulting

product was purified with column chromatography.

Experimental data for N-[2-(2-bromo-5-methoxy-indol-3-yl)-ethyl]-
coumalylamide

"H NMR (CDC13, 300 MHz) & 10.00 (s, 1H, NH), 8.00 (s, 1H, Aromatic COOCH),
7.06 (t, 1H, J=9 Hz, CONH), 6.78-6.67 (m, 4H, Aromatic H), 5.41 (d, 1H, J=9.6 Hz,
Aromatic COCH), 3.67 (s, 3H, OCH3), 3.52 (q, 2H, J=6.24 Hz), 2.87 (t, 2H, J=6.3 Hz)
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Ex

MS (ESI POS): 313 (M + H), 335 (M + Na), 376 (M + Na + CH3CN) HPLC
assay: 95% 'H NMR (CDC13, 400MHz) 6 3.09 (t, J = 6.1 Hz, 2H,
CH2CH7NH), 3.70-3.74 (m, 2H, CH2CH2NH), 3.87 (s, 3H, OCH3), 5.58
(d, J =8.8 Hz, 1H, CH), 6.88-7.04 (m, 5H, 4 aromatic H + 1 CH), 7.29 (d,
J =8.8 Hz, 1H, CH), 8.03 (br s, 1H, NH), 9.65 (br s, 1H, CH2CH2NH). 29
Example 5 N-[2-(2-bromo-5-methoxy-indol-3-yl)-ethyl]-coumalylamide
H3C- 0 Nil/l NBr01 HO O Reaction Scheme for the synthesis of
-methoxy-indol-3-yl)- ethvl]-coumalylamide O NHZa/O\Nb/"l O

N-[4 (8- rb i A3 N By Kty Bedhn riNdeO

Reaction Scheme for the synthesis of N-[2-(5-methoxy-indol-3-yD)-ethyl]-

comanilamide

0
00 o NH N
Y, o)
N
o} N 0
H N
H

1 equiv. 1.1 equiv. Yield 21%

i. DMF, HOBt 1.1 equiv., EDC 1.1 equiv., NEt; 2.5 equiv., r.t., 6h.

General procedure for the synthesis of N-[2-(5-methoxy-indol-3-yl)-ethyl]-

comanilamide

[0068] Under an argon atmosphere, a 100 ml three-necked flask round-bottom

flask was charged with comanic acid (500 mg, 1 equiv.) and 5-methoxytryptamine
(760 mg, 1.1 equiv.), dissolved in DMF (25 ml), and brought to 0°C by means of an
ice-bath. HOBt (1-hydroxybenxotriazole monohydrate, 530 mg, 1.1 equiv.), EDC
(1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 750 mg, 1.1 equiv.)

and triethylamine (1.25 ml, 2.5 equiv.) were then added under magnetic stirring. The
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N Br H a) phthalic anhydride, TEA, toluene, reflux, overnight b) pyridinium
tribromide, THE/chloroform, -10C, 30min c) methylamine, EtOH, rt, 3hr d)
coumalic acid, NMM, TBTU, DMF, rt, 5hr a. 5-methoxytryptamine and
phthalic anhydride were refluxed in toluene for 16 hours. Concentration of
the reaction under reduced pressure gave the crude product that was
used in the next step without further purification. 30 b. Crude
phthaloyltryptamine was dissolved.in THF:CHC13 (1:1) and the resulting
mixURE S HRELSAR IO dnd e AR0ST Wl IRANSRIN Bieiiddo
reaaefdﬂr@mml eoobhempaciion waswhmka&byﬂ'd.&amilmsdailpwed@om&rm
emperatur 2 was added. The solution was washed with
Wl R L s e R S e SR TR R e
x SCHRCTRe Emmommr@dlomm legterdrive ey elridab SMgB Oy, filtecedyas
cong ntr nder r@duc%g Pressure, nd th%)crlajl [I%r%dalct was. . ged in

rem Vaﬁora on U?Se was over a sihca g¢
e ne stegwn out further purifi catlon c. e ) thalimido group was

colmmbvmbygwam@hlmmd metﬂtaﬁalrﬁﬁwéﬁn Tétharedbat vgemecovered

as & Hg}ﬁ Alse Si-meshyimouholing was added to a solution of coumalic
in” dimethylformamide followed by 2-(1H-benzotriazol-I-yl)-1,1,3,3-

Exneﬂmﬁ&%mrfmmé%réﬁmﬁwme({q@rﬂ) m&@mmmpﬁere of
MS\iHSpPOSHer Iheireantiasopiitura,siirmsd (8 2Aminas [RPIMNEMREIBENS,

5 -methoxytryptamine was added slowly and the mixture was stirred for 5
- B frotr’the reaction mixture was removed under high vacuum. The

1H mdammq@@-wga@bmw@mg:rmz 2AdCrBCIeSUHING. @sgﬁsacdfagmpn

S AT VIS e e AN A R R )
(ddpreduttiivas, pusiBadzywith, aeduricdbycsrvatodirapiy3 BxpeHmeowaltdats, for
7,002 Promo-ymEo Aol 3 Y- B aromatic H), 7.22 (d. 7 = 8.8 Hz,

1H, aromatic H), 8.21 (d, J = 5.9 Hz, 1H, CH=CH-CO), 9.04 (br t, J = 5.8 Hz, 1H,
CH,CH,NH), 10.65 (br s, 1H, NH).

Example 7

N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-methoxy-commenamide

H3C—Q \ \
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coumalylamide 'H NMR (CDC13, 13,300 MHz) 6 10.00 (s, 1H, NH), 8.00
(s, 1H, Aromatic COUCH), 7.06 (t, 1H, J=9 Hz, CONH), 6.78-6.67 (m, 4H,
Aromatic H), 5.41 (d, 1H, J=9.6 Hz, Aromatic COCH), 3.67 (s, 3H,
OCHB3), 3.52 (q, 2H, J=6.24 Hz), 2.87 (t, 2H, J=6.3 Hz) 31 Example 6
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide 0 H3C-O\NHO IO N
H Reaction Scheme for the synthesis of N-[2-(5-methoxy-indol-3-yl)-ethyll
comanilamide 0 NHZHOO O Q |IIONO HN, H1equiv. 1.1 equiv.

Reagfion Sthemaer thespnthesis ofi N-2rse-nethogyrindlst-yb-sthyllid. ¢
meflioxG@miadnai@eure for the synthesis of

atmosphere, a 1

N-[2-(5-methoxy-indol-3-yl)-ethyl]- comanilamide [0068] Under an argon

n}gthree-neckoe flask round-bott |o|
| on —> L ome OOD\;\J\OMG
0 (0]

|
(0]
NH2HCI
| I + _O \ iii

N
H

1 equiv. 1.1 equiv.

O,
()
_O
N\ o OMe
N

Yield 42%

CHsl 2.2 equiv., CH30Na 1.1 equiv., CH3;0H, r.t., 72 h.
MnO, 16 equiv., CH30H, reflux, 1.5 h; Ag,O 1 equiv., H;O, NaOH 1 N, r.t., 1

HOBt 1.1 equiv., EDC 1.1 equiv., NEt; .5 equiv., r.t., 16 h.

General procedure for the synthesis of N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-

methoxycommenamide

1. Ina 250 ml four-necked round-bottom flask kept under an argon atmosphere, 3.2 g

of kojic acid (1 equiv.) were dissolved in 80 ml of methanol. Sodium methoxide in

methanolic solution (4.6 ml, 1.1 equiv.; Fluka, 5.4 M) was then added under magnetic

stirring in one portion. After 15 minutes, a solution of 2.95 ml (1.1 equiv.) of methyl

iodide in 10 ml of CH30H was added dropwise thereto and the resulting solution was

allowed to react at room temperature. The reaction course was followed by TLC

(dichloromethane / methanol 9 / 1 as the eluent). After 7 hours the conversion was

approximately 50%, therefore another 1.1 equivalent of CH3I (2.95 ml in 10 ml of
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flask was charged with comanic acid (500 mg, 1 equiv.) and
5-methoxytryptamine (760 mg, 1.1 equiv.), dissolved in DMF (25 ml), and
brought to OC by means of an ice-bath. HOBt (1-hydroxybenxotriazole
monohydrate, 530 mg, 1.1 equiv.), EDC (1
-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 750 mg, 1.1
equiv.) and triethylamine (1.25 ml, 2.5 equiv.) were then added under
magnetic stirringElEEe 32 mixture was stirred for an additional 15 minutes

CHEPBE iUk e ueras b WS aa oo ra ety tEsetLio8! The
temiRastion fop unsel dvasnkol kAR o v itk Gl Suatédyaten (D0 mb)k wad:theThe

sonfiged.and the mbdiire was extracied with Q'EElﬁpoggle”‘fi%% %%14% é%or}" y
e ¢ombine organic phases were dried over Na 8% andthe solven
h. Wesreseitioyedebiprtatanyas vaporsdidry, Thetorudeastasl teh diethyl ether and

. chromatographed.qy flica gel column by, eluting with
o e S R M hone s
recoyiged gelowllovliarye@dintgsofield 21295)cl8x36rmental data for

N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide MS (ESI POS): 313 (M +
~ H), 330 (M + H20), 335 (M + Na), 376 (M + Na + CH3CN) HPLC assay:
ii. beegH) miviresirsoudaskonyipsymeiud-ameHhoxp danpareNHY, & 1

equir48ras2Bs(Blvedin %ﬁiﬂ%{‘ét&n&%ﬁ&%g%%@%l% R ddedindd Hz,
J2=5.9 Hz, 1H, CH=CH), 6.71 (dd, Ji=2.1 Hz, J2 = 8.8 Hz, 1H, aromatic

wergpdger {6 c9uiv)3 e, e UgRomHA HY 2 e (e 28 Of Hh Sifien
cooled &o(EbodtetnbdrizudeH TREOM@IEHIRY) pAridkakthiMere8 SitHnd Ud, ranamatic H),
i SRR CHECH-CO) 008 ErL D BB E A 1
wath;[ 20(brino e thaRiFintod3 BLE-ethy iz emethizxyi-equivnenamidde O The ~CH3
resultlng_mixtwllr_el v(aas reacted for 1 h at room temperature and was then filtered over a
celite pad to eliminate salts. The filtrate was concentrated under reduced pressure to
remove methanol therefrom and then washed with dichloromethane. Subsequently
HC1 2 N (12 ml) was added to the water-soluble phase to form a precipitate which was
collected by filtration, washed with diethyl ether and dried under vacuum at 50°C.
5-Methoxy-4-oxo0-4H-pyran-2-carboxylic acid was obtained as a white solid (1.2 g,
50% yield).

1i1. Under an argon atmosphere, a 100 ml three-necked round-bottom flask was charged
with 5-methoxy-4-oxo-4H-pyran-2-carboxylic acid (340mg, 1 equiv.) and
5-methoxytryptamine hydrochloride (500 mg, 1.1 equiv.), dissolved in DMF (15 ml),
and brought to 0°C by means of an ice-bath. HOBt (1-hydroxybenxotriazole
monohydrate, 300 mg, 1.1 equiv.), EDC (1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 425 mg, 1.1 equiv.) and triethylamine (0.98 ml, 3.5
equiv.) were then added under magnetic stirring. The mixture was stirred for an
additional 15 minutes at 0°C and subsequently allowed to react for 16 h at room
temperature. The reaction course was followed by HPLC-MS. Water (25 ml) was then

added and the mixture was extracted with dichloromethane (2 x 30 ml). After a while
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I O N O~ H 33 Reaction Scheme for the synthesis of
N-[2-(5-methoxy-indol-3-yl)-ethyl]-2- methoxycommenamide O HOO O
HO HO V OH OMe IOMe O O O NH2HCI HOOOOMel/\ OH 1
equiv. 1.1 equiv. O /O O OMe N H Yield 42% i) CH3I 2.2 equiv.,
CH30ONa 1.1 equiv., CH30H, r.t., 72 h. ii) Mn02 16 equiv., CH30H, reflux,
1.5 h; Ag20 1 equiv., H20, NaOH 1 N, r.t.,, 1 h. iii) HOBt 1.1 equiv., EDC

1.1 iv., NEt3.5 iv., r.t., 16 h. I d for th thesis of
a SWE‘;%%BH%S%JH% %Ié/(-)}’l}?rj)-ié]ﬁﬂ’ G,ﬂg%q%iec%%raasegror%ee sL(J)r—?or(r)rEed go%yn S then

id was then
collected by filtration, washed with dichloromethane and dried at 50°C. The product
was recovered as a white solid (210 mg). From the filtrate, the solvent was removed
by rotary evaporation. The obtained solid residue was triturated with dichloromethane
/ petroleum ether and allowed to stand at room temperature for 24 h. The mixture was
then filtered to furnish additional N-[2-(5-methoxy-indol-3-yl)-ethyl]-
2-methoxy-commenamide (70 mg, 42% yield).

Experimental data for N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-

methoxy-commenamide

MS (ESI POS): 343 (M + H), 365 (M + Na), 406 (M + Na + CH3;CN)

HPLC assay: 98 %

"H NMR (DMSO-dg, 400MHz) § 2.87-2.91 (m, 2H, CH,CH,NH), 3.47-3.52 (m, 2H,
CH,CH,NH), 3.70 (s, 3H, OCH3;), 3.74 (s, 3H, OCH3), 6.70 (dd, j;= 2.2 Hz, j2= 8.8 Hz,
1H, aromatic H), 6.83 (s, 1H, CH), 7.03 (d, J = 2.8 Hz, 1H, aromatic H), 7.12 (d, J =
2.2 Hz, 1H, aromatic H), 7.21 (d, J = 8.8 Hz, 1H, aromatic H), 8.12 (s, 1H, CH), 9.02
(brt,J =5.7 Hz, 1H, CH;CH2NH), 10.64 (br s, 1H, NH).

Example 8
N-[2-(5-methoxv-indol-3-yl)-ethyl]- 2-Pyrone-6-carboxamide

H3C_O \
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il

11

methoxycommenamide i. In a 250 ml four-necked round-bottom flask kept
under an argon atmosphere, 3.2 g of kojic acid (1 equiv.) were dissolved
in 80 ml of methanol. Sodium methoxide in methanolic solution (4.6 ml,
1.1 equiv.; Fluka, 5.4 M) was then added under magnetic stirring in one
portion. After 15 minutes, a solution of 2.95 ml (1.1 equiv.) of methyl
iodide in 10 ml of CH30H was added dropwise thereto and the resulting
slutio_ was aIIoecIt to react af rom tem ture. The reaction course
1\ or L cnened B SYNINESES O NS o-A X=TEI 0N X S
After 7 hours the conversiytroviese-epesoxiimadely 50%, therefore another
1.1 equivalent of CH3I (2.95 ml in 10 ml of 34 CH3OH) was added. The
reaction mixture was then reacted under stirring at room temperature for

an additional 65 hourafteEwhich water (400 ml) was added. The ¢

X | .
solution was cormen;i@f%m a \r%smhe?l)/@\lume pfica. 25 gﬁa
4 C for 14 h. The r&sulti g precipitatg/was ®ollected®by filtrgtion,|washed
with diethyl ether and dff®ed under va2uum at 50 C. 2- X
Hydroxymethyl-5-methgxygfizpyranoneyugs recovered as a yellow
crystalline solid (2.2 g, yield 63%). ii. In a 250 ml round-bottom flask,
2-hydroxymethyl-5-methoxy-4-pyranone (2.2 g, 1 equiv.) w [lfdsolved in
85 ml of methanol and 19.6 g f active manganese dioxjde were adged

(16 equiv.). The reactiopmixike was heatedPundesrefiyx for 1.5, then ™
&I iltePe
cooled to room tempergturd, The lnsdluble part ilteped out and the

remaining filtrate solut as concentrated to c&’ d of the initial
volume. To this, 30 ml of water, 10 ml of NaOH 1 N and 3.3 g of silver
oxide (1 equiv.) were addé8Uhe resulting mixture!l wasseacted for 1 h at

HC1 2 N (12 ml) was added tg
precipitate which"was R
dried under vacuum at50€-— 5-Methoxy-4-oxo-4H-pyran-2-carboxylic acid
was obtained as a white solidH1.2 g,

Yield 72%

KOEt 0.998 equiv., toluene, r.t., 18 h; H;O/HC1 37 %, r.t., 30 min.
HC1 37%, 100°C, 6 h.
DME, HOBt 1.1 equiv., EDC 1.1 equiv., Py 2.2 equiv., NEt; 1.4 equiv., .t., 3

General procedure for the synthesis of N-[2-(5-methoxy-indol-3-yl)-ethyl]-

2-Pyrone-6-carboxamide

[0069] Step 1 & 2 - In a 100 ml four-necked round-bottom flask kept under an

argon atmosphere, 5.0 g of diethyl oxalate (1 equiv.) were dissolved in 35 ml of dry

toluene. Potassium ethoxide (2.9 g, 0.998 equiv.) was then added under magnetic

stirring in small portions. The internal temperature reached 40°C and the initial

suspension slowly turned into an orange solution. After 2 hours, the solution was

brought to 0°C by means of an ice-bath and ethyl crotonate (4.3 ml, 1 equiv.) was
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50% yield). iii. Under an argon atmosphere, a 100 ml three-necked
round-bottom flask was charged with
5-methoxy-4-oxo0-4H-pyran-2-carboxylic acid (340mg, 1 equiv.) and
5-methoxytryptamine hydrochloride (500 mg, 1.1 equiv.), dissolved in
DMF (15 ml), and brought to OC by means of an ice-bath. HOBt
(1-hydroxybenxotriazole monohydrate, 300 mg, 1.1 equiv.), EDC

(a-( 3 dlmethylamlnoproﬁi(i| 3- ethylcarbodumlde hk\/ﬁgrochlorlde 425 mg,

addd GgoRHiSs QEF HRTFPRATING TV ALE by R Sl il shtiebitder

addiviagngtdsiiinich diheyrlbsiu r@wqﬁtsﬁ&rbedh&)p@mssaddlimnaﬂ 15 minutes at
C and suﬁ1 uentl)qﬁllcpoal d to react for, 1 h at room temd% a?[‘ture The

A G STEE WS SoWAE BYHRLS év?xﬂs AP E25 A el TR

readion course
rea@ddembarkdﬂi]&@mﬁmewmghexﬁabseqhmtty dichioroie thasterd 2va 3l terhd

terl?té“’h' 0% S”é&’ NS190, 2P %EH sedngne Gomlined, OJ%Ie%C PORSESd
e So- orm SO|I aP ahen co ecte fﬁ?] ation, was
drletsﬂl ehitaoraethansg A€ deigtldt 69 C OThechb}@d otidvaddedatuenad dem white

dissSPUGiGerFd ML R REIERLS. S SOVEMYAFSEMANGD ONFAFLY

evaporation. The obtained solid residue was triturated with
mingiehi SripHeth ARSI étrsIEned: ethersurieationedsotistamhat apeBbigmperature

for {BMBEHAIAEIORRARs The {Héﬁt%%éﬁ% stpenflterad tonfurnishagditonal
di %le (5-methoxy-indol-3-yl)-ethyl] 2-methoxy-commenamide (70 mg, 42%
1€

' EXpEHPRE MR dERA O Nt oS Wi rles skl @137F)t18fh§;‘ﬂd2’vas ed

withn@ii@xy-commenamide MS (ESI POS): 343 (M + H), 365 (M + Na), 406

ol VB SISO FELE ey B MG MG o oo
hydsbthOHR)d3The (ﬁ],t&HsLQﬁirh&)n Gurikdddigarsadlatida wizsn &8 tetnpetitre
DG 2 Ry At S At RN 012
susysndibh @H)c@:@ﬂ a(ltd tlhe]pyliér% I&tzd M5 GhEFGH AN By oo ( Ioinesf ikt {eNt-4).
reduced by evaporation; the residual mother liquid was cooled and diethyl ether was
added in order to precipitate an additional quantity of the acid, which was then
recovered by filtration.

[0071] 2-Pyrone-6-carboxylic acid was obtained altogether as a pale yellow solid
(1.5 g, yield 31%).

[0072] Step 3 - In a 100 ml three-necked round-bottom flask kept under an argon
atmosphere, 5-methoxytryptamine hydrochloride (430 mg, 1.1 equiv.) was suspended
in 1,2-dimethoxyethane (DME, 15 ml). Pyridine was added (0.34 ml, 2.2 equiv.) and
the suspension was stirred at room temperature for 30 minutes. 2-Pyrone-6-carboxylic
acid (250 mg, 1 equiv.) was then added and the internal temperature brought to 0°C by
means of an ice-bath. HOBt (1-hydroxybenxotriazole monohydrate, 260 mg, 1.1
equiv.), EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 370 mg,
1.1 equiv.) and triethylamine (0.34 ml, 1.4 equiv.) were then added under magnetic
stirring. The mixture was stirred for an additional 15 minutes at 0°C and subsequently
allowed to react for 3 h at room temperature. The reaction course was followed by

HPLC-MS. The obtained solution was concentrated under vacuum and the crude
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Example 8 N-[2-(5-methoxv-indol-3-yl)-ethyl]- 2-Pyrone-6-carboxamide
H3C-O O N 470 O N H 36 Reaction Scheme for the synthesis of
N-[2-(5-methoxy-indol-3-yl)-ethyl]- 2- Pyrone-6-carboxamide it O Et-,0
OO\, iiO'cOH EtO O\ 1 equiv. 1 equiv. NH2HCI Oiii O O/O\\OH +
\IN H 1equiv. 1.1 equiv. ON NH Yield 72% i KOEt 0.998 equiv.,
toluene, r.t., 18 h; H20/HC1 37 %, r.t., 30 min.

residue was purified by column chromatography, eluting with dichloromethane /
methanol 98 / 2. N-[2-(5-methoxy-indol-3-yl)-ethyl]- 2-Pyrone-6-carboxamide was
recovered as a yellow solid (400 mg, 72% yield).

Experimental data for N-[2-(5-methoxy-indol-3-yl)-ethyl]- 2-Pyrone-6-
carboxamide
MS (ESI POS): 313 (M + H), 330 (M + H»0), 376 (M +Na + CH3CN)

HPLC assay: 97 %
"H NMR (DMSO-dg, 400MHz) & 2.87-2.91 (m, 2H, CH,CH7NH), 3.47-3.52 (m, 2H,

CH,CH,NH), 3.75 (s, 3H, OCH3), 6.55 (d,J =9.4 Hz, 1 H, CH), 6.70 (dd, J;= 2.9 Hz,
J2 = 8.8 Hz, 1H, aromatic H), 7.02 (brd, J = 6.6 Hz, 1H, CH), 7.06 (d, J = 2.1 Hz, 1H,
aromatic H), 7.13 (d, J = 2.2 Hz, 1H, aromatic H), 7.22 (d, J = 8.8 Hz, 1H, aromatic
H), 7.67 (dd, J; = 6.6 Hz, J, = 9.4 Hz, 1H, CH), 8.87 (brt,J =5.8 Hz, 1H,
CH,CH,NH),10.65 (br s, 1H, NH).

Biological Testing Of Compounds Of The Invention

Experiment 1

Potentiation of Hexobarbital-Na Sleep Time in Mice

[0073] CD1 mice were divided randomly into groups of seven mice each. The
mice in each group were administered intraperitoneally a dose of one of the following:
100 mg/kg of one of test substances O-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic ester,
N-[2-(5-methoxyindol-3-yl)-ethyl]-commenamide,
N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide,
N-[2-(5-methoxy-indol-3-yl)-ethyl]-chelidonamide, N-[2-(5-methoxy-indol-3-yl)-
ethyl]-comanilamide or N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-methoxy-commenamide
in saline (0.1 ml/10g body weight), or saline alone. Fifteen minutes later the mice
received a dose of 50 mg/kg of hexobarbital-Na intravenously. Sleep time was

measured in each animal as the time from loss to recovery of the righting reflex.
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il HC1 37%, 100C, 6 h. iii DME, HOBt 1.1 equiv., EDC 1.1 equiv., Py 2.2
equiv., NEt3 1.4 equiv., r.t., 3 General procedure for the synthesis of
N-[2-(5-methoxy-indol-3-yl)-ethyl]- 2-Pyrone-6-carboxamide [0069] Step |
& 2 - In a 100 ml four-necked round-bottom flask kept under an argon
atmosphere, 5.0 g of diethyl oxalate (1 equiv.) were dissolved in 35 ml of
dry toluene. Potassium ethoxide (2.9 g, 0.998 equiv.) was then added
under magnetic stirring in smaIIJ)ortions. The internal temperature

[0078) ched w0 MR I thebHhiitiDe s Rk &bR19 turned into an orange
O-[satsHianhAfieindauys)-Hiey Halutieniwaseh Oy ghs tenOEoky-meains- g an

ice-bath and ethyl ¢ 43 ml 1 jv.).was .37 added drgpwise
et e P A s b e T R B
sigratidatioly, itleecfoerhdtédre xadtanpatidwW pnecipstatenaf thé NetasSiurtlsaly ofidol-
s-yhdfaxadiensiiieloy X ordopianes abserrofl. he suspenziandvas
llowed to react at room temperature overnight. Ubse uentﬁ/t e
moderdtiorinerixtsre thabefilbrebl ta ¥ thereistained. yEHoveécisitstesiris the
nypERRBANID cvsobexe.Ad it elneian diisdandshyrguum
50C to yield 4.9 g of a yellow solid. The latter was then dissolved in 70 ml
megifaiater, to which 5 ml of 37% HC1 were added. After a few minutes, a
yellow precipitate formed. The suspension was stirred at room
temperature for an additional 30 minutes and then stored at 4C overnight.
Tabi k- fittsisisedidtd methgiob Beresanemers iRt dss e wneritel wadnduce
slegofigetadiydiltration and washed with water. [0070] The so-obtained
crude ester was heated at 100C with 6 ml of concentrated hydrochloric
acid. The initial suspension turned into a solution when the temperature

hed 60C. After,one hour, ayellow,solid b n to fo After § hours,
%ﬁl?'s(fances I\Sfean _]%?fgln\ge\l/er%%e a I eﬁl‘{% _ pva?

e suspension wasg cooled a g%n > ?Zed. 'h t_\{gllg/me
ki tas

of the filtrate was rg, b ced by eigg {ﬁggp; the residual mothet liqu

cooled and diethykgflief.was g )mstﬁder 0 precipitate an additional
guantity of the 3?%11‘5"@@@ was then”

O-[2-(5- 7.28+1.40 15.154+6.02 +108 0.01
methoxy-
indole-3-yl)-
ethyl]-comenic
ester

N-[2-(5- 9.10+2.26 17.13+8.06 +88 0.04
methoxy-indol-
3-yl)-ethyl]-

commenamide

N-[2-(5- 8.02+0.71 23.5843.19 +194 0.001
methoxy-
indole-3-yl)-
ethyl]-
coumalylamide

N-[2-(5- 8.02+0.71 12.37£1.85 +54 0.054
methoxy-
indole-3-yl)-
ethyl]-
chelidonamide

40




recovered by filtration. [0071] 2-Pyrone-6-carboxylic acid was obtained
altogether as a pale yellow solid (1.5 g, yield 31%). [0072] Step 3-1n a
100 ml three-necked round-bottom flask kept under an argon
atmosphere, 5-methoxytryptamine hydrochloride (430 mg, 1.1 equiv.) was
suspended in 1,2-dimethoxyethane (DME, 15 ml). Pyridine was added
(0.34 ml, 2.2 equiv.) and the suspension was stirred at room temperature

for 30-minutes. 2-Pyrone-6- ic—acid (250 mg,-1 equiv-)was-then
N-[@dded and the irlt(eg?oaﬂtémpe:lalmrjﬁhmht to 8®by means gftard
meibexipathloHOBt|(1-hydroxybenixotriazole monghydrate, 260 mg, 1.1
3-ybgaihyd]-EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

conmyrdlaohleride, 370 mg, 1.1 equiv.) and triethylamine (0.34 ml,|1.4 equiv.)

e then adde L magne tirring. The mixture was stitr or an
me[t%ox't'on 15 mlcr%lj}t%s?at C an (?ngsbggguently nzHowed to react for 3 h at

icrj?peratjre. The reaction course was followed by HPLC-MS. The
'Lg solutipn was concentrated under vaguum and the crude 38
corﬁﬁ?é é*rﬁl&‘éas pljl’lfled by colump chromatography, eluting with

dichloromath al methanopl Q I’) N [2_(§ thoovyev-indol-2-vN-athyv
vrorimururiTteairaaaile 7 mnmrearmailour LL \\J LI} 19} |\J/\y LLELA A E™ ) y } A8 | |y

11
1]
2-Pyrone-6-carboxamide was recovered as a yellow solid (400 mg, 72%
ExpagldgnEXperimental data for N-[2-(5-methoxy-indol-3-yl)-ethyl]-

A LR R TP iR Bviso-de, 400miz)
[00852.87-218Mu ¢t 0P BlysGiHACHTNM) A B4 BLhBRAmTeAHNbOMRCHENK), 3.75
RGBT LS AN SR 0 95 28

Hz, 1H, aromatic H 6 Hz,1H, CH), 7.06 (d,J=2.1
(MT42, o I TaRd rreaii sy o A hgenster bramMTI3) aroimaneied 223 g4t 8

0.05 12V FHEMBHE TG/ ﬁ%%%ﬂh HfENZHZ 3 %%lewﬂédl CHa: &40
t,J =5.8 Hz, 1H, CH2CH2NH), 10.65 brs 1H, NH
0.5% BSA) or with 0.1nM for MT-3 alone or 1n the presence 0f 1 nM, 10 nM, 0.1 pM,

1uM and 10uM of test substances N-[2-(5-methoxy-indol-3-yl)-ethyl]-commenamide,
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide, N-[2-(5-methoxy-indol-3-yl)-
ethyl]-coumalylamide, N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-methoxy-commenamide,
N-[2-(5-methoxy-indol-3-yl)-ethyl]-chelidonamide, O-[2-(5-methoxy-indol-3-yl)-
ethyl]-comenic ester, N-[2-(5-methoxy-indol-3-yl)-ethyl]- 2-Pyrone-6-carboxamide
and N-[2-(2-bromo-5-methoxy-indol-3-yl)-ethyl]-coumalylamide for 3 hours for MT-
1, 4 hours for MT-2 and 30 min for MT-3. The binding reaction was terminated and
the membranes were washed with 4 ml of ice-cold HEPES buffer by vacuum filtration.
Membranes were then collected, and the filters containing the bound '*’I-melatonin
were assayed for the amount of radioactivity in a g-counter. Non-specific binding was
evaluated using a reaction with 1 uM 6-chloromelatonin (MT-1 and MT-2) or 30uM
melatonin (MT-3).

[0076] The results, shown in Tables 2 and 3, demonstrate the competition of the
compounds on specific '*’I-melatonin binding to MT-1, MT-2 and MT-3 receptors.
Both N-[2-(5-methoxy-indol-3-yl)-ethyl]-commenamide and
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide were shown to bind with a high
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Biological Testing Of Compounds Of The Invention Experiment 1
Potentiation of Hexobarbital-Na Sleep Time in Mice [0073] CD 1 mice
were divided randomly into groups of seven mice each. The mice in each
group were administered intraperitoneally a dose of one of the following:
100 mg/kg of one of test substances
O-[2-(5-methoxy-indol-3-yl)-ethyl]-comenic ester,

(5-meth

afflmtyf?ghmémox¥'

indol-3-yl)-
BOHBSES:

[]-commenamide,
éﬂ@ﬂl’c‘?&u

%P&EOf compounds were shown

to biMrf2+{Ehmathcxy ritvdetade\djfiiiny b chelidananiderors.
N-[2-(5-methoxy-indol-3-yl)- ethyl] -comanilamide or
N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-methoxy-commenamide in saline (0.1
Tabiel 2 Giffbad piveightnprseline diodsmgHifteerMin uie MEa2 r¢beptoice
received a dose of 50 mg/kg of hexobarbital-Na intravenously. Sleep time
was measured in each animal as the time from loss to recovery of the

righting reflex. \39- [QQZA])Aﬁlgﬁhgwn in Table 1 belgw, 09 BA8/kenkp. of
O-{2-(5-meth }/ ndot-8 éii‘)-ethyi]-comenlc ester, 1050 .
N-[2-(5-metho gllbndol-SI 5) ethyl]-co]ﬁhalylamldghq)nd
N-[2-(5-meth()>gldgdol-3 yh)-ethyl]-commenamidgsignificantly increased
the hexobarbitaj-Na ngrcosis time and N-[2-(5-methoxy-indol-
3-yI)-ethyl]-cheldhanmide and 10uM

N-P-A2-(5-methgxyszindol-3yilethyl]-comagilamide grgderately,ycreased,v

metheherabarbital-Na ndrcosis time. The results demonstrate the hypnotic

3-ybotérity of the compoynds via a GABAa positive allosteri¢ binding

COHRBHRHIsm. Table 1. Bffects of 100|mg/kg of the test compounds on lthe

N-hexobarbital-N@&induced2sleep timg mdmice Subsiesaaces Msavi Mean 34nM

meflegp Changes (%) P value Sleep Time - vs. Vehicle (t-test) Time-

‘“d?fe%\ﬁlhent Vghicle (min) SE

comanilamide

N-[2-(5- 89% 750nM 390nM 95% 370nM 190nM

methoxy-indol-

3-yl)-ethyl]-

coumalylamide

N-[2-(5- 76% 2130nM 1110nM 93% 826nM 429nM

methoxy-

indole-3-yl)-

ethyl]-2-

methoxy-

commenamide

N-[2-(5- 80% 2470nM 1280nM 89% 1760nM 910nM

methoxy-indol-

3-yl)-ethyl]-

chelidonamide

O-[2-(5- 47% na na 78% 1640nM 850nM

methoxy-indol-

3-yl)-ethyl]-

comenic ester
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(min) SE 0-[2-(5- 7.281.40 15.156.02 +108 0.01 methoxy indole-3-yl)-
ethyl]-comenic ester N-[2-(5- 9.102.26 17.138.06 +88 0.04 methoxy-indol
3-yl)-ethyl]- commenamide N-[2-(5- 8.020.71 23.583.19 +194 0.001
methoxy- indole-3-yl)- ethyl]- coumalylamide N-[2-(5- 8.020.71 12.371.85
+54 0.054 methoxy indole-3-yl)- ethyl]- chelidonamide 40 N-[2-(5-
10.931.30 17.523.07 +49 0.15 methoxy-indol 3-yl)-ethyl]- comanilamide
N-[2-(5- 9.751.74 7.701.24 -21 0.36 methoxy-indol- 3-yl)-ethyl]-2-

N-[2-(5-
methoxy-indol-
3-yl)-ethyl]-2-
Pyrone-6-
carboxamide

50%

10,100nM

5240nM

65%

5060nM 2630nM

N-[2-(2-bromo-
5-methoxy-
indol-3-yl)-
ethyl]-
coumalylamide

76%

2400nM

1250nM

89%

850nM 441nM

Table 3

MT-3 receptor binding

% inhibition by
10uM

IC50

KI

N-[2-5-methoxy-
indol-3-yl)-ethyl]-
commenamide

98%

800nM

780nM

N-[2-(5-methoxy-
indol-3-yl)-ethyl]-
comanilamide

100%

310nM

300nM

N-[2-(5-methoxy-
indol-3-yl)-ethyl]-
coumalylamide

95%

980nM

960nM

N-[2-(5-methoxy-
indol-3-yl)-ethyl]-
2-methoxy-
commenamide

99%

230nM

220nM

N-[2-(5-methox-
indol-3-yl)-ethyl]-
chelidonamide

86%

2200nM

2200nM

Melatonin

100%

47naM

46nM
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methoxy- commenamide Experiment 2 1251-Melatonin Binding in
Membranes of CHO-K1 Cells [0075] Aliquots of suspended membranes of
human recombinant CHO-K1 (Chinese hamster ovary) cells stably
expressing human melatonin- 1 or melatonin-2 (MT-1 or MT-2) receptors
or of hamster brain (MT-3) were incubated at 25C with 0.05 nM
125I-melatonin in buffer (25 mM HEPES, pH 7.4, 5 MM MgC12, 1 mM
CaC12, 0.5% BSA) or with 0.1nM for MT-3 alone or in the presence of 1

Expgtmeni 3i1 0.1 M, 1M and 10M of test substances

Serdidi2in RevgihesuingalsBidjethidMentmeraotfidd]0-K 1 Cells
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide,
N-[2-(5-methoxy-indol-3-yl)- ethyl]-coumalylamide,

[00RF]2- (5AN gtlooxytindpbiisd) retmblddanefihoxyac oesnonaramideO-K1 cells

stabg'i [ggtégég@ﬁth%%'&ﬂﬁ@;y'>s<?iti/%:°§1ﬁ‘ﬂ%?§!ﬁtﬁgg 5-HTac, 5-HT,, 5-HTj or 5-

°[2- -metﬁoxy-ln ol-3-Y1)- ethyl):comelic estet,

HTNoepsrnattroxysntolaipl) athyif 2imyicheds {HifoRaRRA Brid-HT 1),
INE[[Z[XIQ -h-met| in )rethyhx Pn@(ll)é idefor s

b MT- 1, ]49{1%%}%6?& T@%%)ndgs(’é(l)I ?1]1—%@1 Eor%%% he b@lgiﬁgfgggfiggﬁv/gsm

Mesalerginaédt HRco e Tmdhbm a8t WS ex R\ttt A T bLisddoIHLSD
5-iiEPESikufas ?_mwﬁaﬁmmmmhr@ﬂﬁﬁw)eaﬂaﬁ@&gﬂf%%e@age

the filters containing the bound 125I-melatonin were assayed for t

of TYbubft WY il it G e N 1A et biftiig wes eXikiuated
conMSHRi IR RN YRkt Y- BrehBrometaionid «Mdiyl.angeMN-2)-65-30RM
melatonin (MT-3). [0076] The results, shown in Tables 2 and 3,
metfariohdphits e GotsetieHBritfe NebtripotRthe briiegekiel)-ethyll-2-
methdl-Retaienimikie ding-10-MTmkiIydraiod M) 2 tegepieIiioR@iiie for 60
. N-[2-(5- e‘%Hox -indgl-3-yl)-ethy|]-commenamide and .
K. G Mg AT - GERD A A T bl 81678 Wi
TriaHdg budteadfinitytonihi@ Barivel atdieintieaeptosrs widy peH avteile diné tre i lodrs
conaning %%o%%r%faﬁ‘l%‘é%‘ve}%’ Rind with 3k least & modesie Aliniy oy,
melatonin receptors.
counter. Non-specific binding was evaluated using a reaction with 10 uM metergoline
(5-HT;a), 1 uM mianserin (5-HT,4 and 5-HT,¢) or 10uM serotonin (5-HT;g, 5-HT»p, 5-
HT4, 5-HT6 and 5-HT7).
[0078] The results, shown in Table 4 below, demonstrate the competition of the
compounds on specific 5-HT receptors binding. N-[2-(5-methoxy-indol-3-yl)-ethyl]-
commenamide was shown to bind with a moderate affinity to 5-HT 4, 5-HT5g, and
5-HT3 receptors, N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide was shown to
bind with a moderate affinity to 5-HT;p and 5-HT receptors,
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide was shown to bind with a moderate
affinity to the 5-HTg receptor, N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-
methoxy-commenamide was shown to bind with a moderate affinity to 5-HT,g and

5-HT; receptors and N-[2-(5-methoxy-indol-3-yl)-ethyl]-chelidonamide was shown to

bind with a moderate affinity to 5-HT; A, and 5-HT g receptors.
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Table 2. Effects of test compounds on binding to the MT-1 or MT-2
receptors MT-1 receptor binding MT-2 receptor binding IC50 Kl % IC50
Kl inhib inhib- i-tion ition by by 10M 10M N-[2-5- 99% 24nM 13nM 101%
13nM 7nM methoxy-indol- 3-yl)-ethyl]- commenamide N-[2-(5- 98% 42nM
22nM 100% 65nM 34nM methoxy- indole-3-yl)- ethyl]- comanilamide
N-[2-(5- 89% 750nM 390nM 95% 370nM 190nM methoxy-indol
3-yl)-eth1vé]8-l[coumfa£ylamide N-[2-(5- 76% 2130nM 1110nM 93% 826nM

429nM  hiBHRSxy TSR CRMRIS: TSRS CortheSREE N-[2-(5-
80% 2470nM 1280nM 89% 1760nM 910nM methoxy-indol
Recepto Parameter N-[2-(5- N-[2-(5- N-[2-(5- N-2-(5- N-[2-(5-
r subtype methoxy- methoxy- methoxy- methoxy- methoxy-
indole-3- indol-3- indol-3- indol-3- indol-3-
yl)-ethyl]- yl)-ethyl]- yl)-ethyl]- yl)- yl)-ethyl]-
commena- coumalyla- comanila- ethyl]-2- chelidona-
mide mide mide methoxy- mide
commen
a-mide
5-HTA I1C50 0.68uM 1.97uM 1.95uM 1.93uM 1.03uM
KI 0.39uM 0.65uM 1.11pM 1.10uM 0.58uM
SHTp 1C50 391uM 1.64uM 2.14uM 5.44uM Nt
KI 3.71uM 1.55uM 2.03uM 5.16uM Nt
5-HTsA 1C50 n na na na 7.5uM
KI na na na na 2.14uM
5-HTyp I1C50 2.25uM 3.0uM 6.78uM 1.76uM 2.1uM
KI 1.43uM 1.91uM 4.32uM 1.12uM 1.33uM
5-HT,c I1C50 7.2uM na na na 11.2uM
KI 3.8uM na na na 5.8uM
5-HT, 1C50 na na nt na nt
KI na na nt na nt
5-HTg 1C50 na na na na na
KI na na na na na
5-HT; I1C50 0.23uM 0.664puM nt 0.735pn nt
M
KI 0.132uM 0.381uM nt 0.42uM nt
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3-yl)-ethyl]- chelidonamide 0-[2-(5- 47% na na 78% 1640nM 850nM
methoxy-indol- 3-yl)-ethyl]- comenic ester 42 N-[2-(5- 50% 10,100nM
5240nM 65% 5060nM 2630nM methoxy-indol 3-yl)-ethyl]-2- Pyrone-6-
carboxamide N-[2-(2-bromo- 76% 2400nM 1250nM 89% 850nM 441nM
5-methoxy indol-3-yl)- ethyl]- coumalylamide Table 3 MT-3 receptor
binding inhibition by IC50 KI 10M N-[2-5-methoxy- 98% 800nM 780nM
indol-3-yl)-ethyl] commenamide N-[2-(5-methoxy- 100% 310nM 300nM
EXRAUBIEaLH) -ethyl] comanilamide N-[2-(5-methoxy- 95% 980nM 960nM

[0079] Hypnotic compounds cause a depression of locomotor activity, reduced
rearing, hypothermia, and ataxia assessed on a rotarod in mice (Crabbe et al,

Psychopharmacology, 161; 408-416, 2002).

Motimeter assay

[0080] Mice were starved for 16 hrs before treatment. Male CD1 mice, weighing
25-30 g, were treated intraperitoneally with melatonin, N-[2-(5-methoxy-indol-
3-yl)-ethyl]-comanilamide or N-[2-(5-methoxy-indol-3-yl)-ethyl]-commenamide in a
dose of 100 mg/kg. The horizontal (i.e. locomotion) and vertical (i.e. rearing)
movements were measured for 5 minutes two times, 30 and 60 min after treatment.
Eight mice/group were used. The 4-channel activity meter is a square-shaped frame
containing transparent infra-red permeable acrylic cages. The frames feature two pairs
of light-beam strips for measuring horizontal movements, and two pairs for measuring
rearing. Each strip is equipped with 16 infra-red sensors.

[0081] On the motimeter assay melatonin, N-[2-(5-methoxy-indol-3-yl)-ethyl]-
comanilamide and N-[2-(5-methoxy-indol-3-yl)-ethyl]-commenamide in the
intraperitoneal dose of 100 mg/kg did not change significantly the motor activity and
rearing measured between 30-35 min and 60-65 min after treatment (Table 5).

[0082] N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide in the intraperitoneal
dose of 100 mg/kg significantly decreased both the motor activity and rearing in the
two time intervals mentioned above. These results demonstrate the hypnotic and

sedative effects of N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide.

Rotarod assay

[0083] The incidences of animals running more than 120 min on the rotating rod
were noted, and significances were calculated by non-parametric x> test. 8 mice/group
were used.

[0084] The rotarod apparatus is divided into five test zones, so that up to five mice

may be tested at the same time. The rod has been specially machined to provide a
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indol-3-yl)-ethyl] coumalylamide N-[2-(5-methoxy- 99% 230nM 220nM
indol-3-yl)-ethyl] 2-methoxy- commenamide N-[2-(5-methox- 86%
2200nM 2200nM indol-3-yl)-ethyl] chelidonamide Melatonin 100% 47nM
46nM 43 Experiment 3: Serotonin Receptor Subtypes Binding in
Membranes of CHO-K1 Cells [0077] Aliquots of suspended membranes of
human recombinant CHO-K1 cells stably expressing human 5-HT1A,
5-HT2A, 5-HT1B, 5-HT2B, 5-HT2c, 5-HT4, 5-HT6 or 5- HT7 receptors

suitghlr2HPalon btk 2Bediamr Foh s 8- OHBP AR @IRHPPACeq 8/as
15 7M. [3Mil dhatanseiinl (GiK 5220 QdinMER i Gyanopinaale (Bebi1B), 1

nM [3 esulergine (5-HT20, 0.7 nM [3H] GR-113808 (5-HT4) or at
ety 1T CA B . b R B R
werErisHkkd 1 pith 1Y helomkrowimtheifréSence DihZepivh 4OsriimOEM;edMrally
nd, 10M of N-[2-(5:methoxy-indol-3-yl)-ethyl]-,commenamide, . .
o0 R B e b R Bertoneany 15
mimbefhm@&mbl-&yl)-ethyl]-comanilamide, _
[00%‘{{2'(5(5H%@%Viﬂ@&‘?éé?ﬁ@ﬁi%@dk?&ﬁ%ﬂ@%&ﬁS MENATVAEBhanilamide

2-(5-methoxy-indol-3-yl)-ethyl]-chelidonamide for 60 minutes. The
anddi g veeibesy-ds! térrhirrdieH-spamensmadae descaprerdebid Berirad the

peribhiseAClopHifer v vapHmflisatipeedemiranes were then collected, and

the filters containing the bound ligands were assayed for the amount of
[0088di0adtityRAT 1Bl Bt o1 O -Ep Rk doiteiig W HY BUSRIENEE Uhsirrfased
perfeactive withitd pMimeatefdolineofmpoiindAin dlMhmibrsetinetbapplizd and
Theed2 @ QUM sarotaniey kerHdikbh prdieBirats of N-[2-(5-methoxy-indol-
3-yl)-ethyl]-comanilamide and N-[2-(5-methoxy-indol-3-yl)-ethyl]-commenamide

administered with the benzodiazepine hypnotic agent diazepam.

Table 5: Effects of melatonin and N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide

on motor activity in mice (horizontal movement)

30 min 60 min
Substances Dose mg/kg Means = SE Means + SE
Vehicle - 430.0 £30.1 316.4 +35.1
Melatonin 100 1.p. 316.1 +£45.5 256.1 £27.3
changes (%) -26.5 -19.0
N-[2-(t- 100 i.p. 158.8 +37.0% 62.3 +16.6*
methoxy-indol-
3-yl)-ethyl]-
coumalylamide
Changes (%) -63.1 -80.3
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HT4, 5-HT6 and 5-HT7). [0078] The results, shown in Table 4 below,
demonstrate the competition of the compounds on specific 5-11T
receptors binding. N-[2-(5-methoxy-indol-3-yl)-ethyl]- commenamide was
shown to bind with a moderate affinity to 5-HT1A, 5-HT2B, and 5-HT7
receptors, N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide was shown to
bind with a moderate affinity to 5-HT1B and 5-HT7 receptors,

N-[2- meth xy-indol-3-yl)-eth comanllamlde was shown to bind with a
b@% y pop y[% Fhoxy-mdol -3-yl)-ethyl]-comanilamide
and

é}%} ‘iﬁ 1f:%30?33y) TR PeBIGE CE PSSR A AW

45539 With a moderate affinity to 5 HTZB and 5-HT7 receptors and
N-[2-(5-methoxy-indol-3-yl)-ethyl]-chelidonamide was shown to bind with

a moderagqlgg%légstggsg and 5-HT1B receﬂitglﬁ%n% Ifiy@rt%n'r:rﬂ-?c%ts

r\'F tnof comnpyands n fn LIT rnr\anfnr Raocanto

\wxe ) 9 \JUIIIP "muUuo urTt Ulllulllu \J P L I\\J\JL’ AV AL IR CIRCIRE vy awy |

N-[2-(5- Meffe(bpN-[2 YEhNLQuis N-[2-(5- r sulptype metho>@/8 methoxy-

methoﬁ}/ra meth y- met mdole 3- indol-3- indol-3- ind )-3- Indol-3-

v-ethvil= \/Rapf \/1\ p \/h \/I\ pfh\/ﬂ caommena- r‘numalyla-

C%ﬁﬂlh’;\p_@thyﬂ&—cﬁ-@i&ﬁﬂﬁy mwjﬁer[de rlde methoxy- rideg®mmen
a-mide yBdAKERRItiHSM 1iH'M 1.95M 1.93M 1.03M KI 0.39M 0.65M

T.IIM L.IOM 0.58M SHTIBTCH0 3.9IM L.64M 2. 14M 5.44M Nt KT 3.7IM
V%’?slﬂezp VN ELQGRZ Ry Rd f80'Ha na ha 7.5M KI n&ha na na
2 1aM SrPogeeadansaiidn 6 7aM 1.76M 2.1M

Vehicle p.o. + N-[2-(5-methoxy-indol-3-yl)- 5/8
ethyl]-comanilamide 50 i.p.

Vehicle p.o. + N-[2-(5-methoxy-indol-3-yl)- 8/8
ethyl]-commenamide 5 i.p.
Vehicle p.o. + N-[2-(5-methoxy-indol-3-yl)- 5/8
ethyl]-commenamide 20 i.p.
Vehicle p.o. + N-[2-(5-methoxy-indol-3-yl)- 5/8
ethyl]-commenamide 50 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 4/8*
yD)-ethyl]-comanilamide 5 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 2/8%**
yl)-ethyl]-comanilamide 20 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 1/8%%#%*
yl)-ethyl]-comanilamide 50 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 5/8
yl)-ethyl]-commenamide 5 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 3/8%**
yl)-ethyl]-commenamide 20 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 1/8#%%
yl)-ethyl]-commenamide 50 i.p.
*p<0.05
**p<0.01
**%p < 0.005
k¥ p <0.0001
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Kl 1.43M 1.91M 4.32M 1.12M 1.33M 5-HT2c IC50 7.2M na na na 11.2M
Kl 3.8M na na na 5.8M 5-HT4 IC50 na na nt na nt Kl na na nt na nt
5-HT6 IC50 na na na na na Kl na na na na na 5-HT7 IC50 0.23M 0.664M
nt 0.7354 nt M Kl 0.132M 0.381M nt 0.42M nt 45 Experiment 4: [0079]
Hypnotic compounds cause a depression of locomotor activity, reduced
rearing, hypothermia, and ataxia assessed on a rotarod in mice (Crabbe
et al, Psychopharmacology, 161; 408-416, 2002). Motimeter assay [0080]

ExpghittRelete starved for 16 hrs before treatment. Male CD1 mice, weighing
25-30 g, were treated intraperitoneally with melatonin,

-12-(5-methoxy-indol- 3-yl)-ethyl]-c lamjde or .
0] (N0 MBI e e R MR
FF Atiee i BS 20 FHBA ({ieed deoyniation wanel thentichled. & tiearii)trioviedients

were mea d inutes two, times and 60 min after treatment.
con e SR T T B e e cre
FRAquarsshapeddtamercsitabing wihspalenAndsuchenmic M bt
confidifRs TIANATIeR ieatfa iR palte ALIANRIYIAIDRIRH ARG NNg

horizontal movements, and two pairs for measurlng rearing. Each strip is

unlgheled Fedemiteiearfra- FRiPsdHEBES, bobign pamedsehistlerte vassiypubated
for MEIRO M Ro Nl &R RRHROXKiRdYe3i1D Bty Hamidasand by

N-[2-(5-methoxy-indol-3-yl)-ethyl]-commenamide in the intraperitoneal

parglid dngragip MG ORIt SbnRaig thE nidish Sty and

transporter-mediated glucose uptake, and was subtracted from total uptake in each
assay. Cells were then washed three times with ice-cold phosphate buffered saline
(PBS) and solubilized in 1M NaOH for 20 minutes. The sample was then counted
using a scintillation counter. 2-[*’H]-deoxy-d-glucose uptake was assayed in triplicates
for each condition in at least 3 independent experiments. 2-[°H]-deoxy-d-glucose
uptake (counts per minute-cpm) are presented as mean+SE of triplicates in a
representative experiment or results of three independent experiments. ANOVA test

was used with significance of P <0.05 (Table 7).
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rearing measured between 30-35 min and 60-65 min after treatment
(Table 5). [0082] N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide in the
intraperitoneal dose of 100 mg/kg significantly decreased both the motor
activity and rearing in the two time intervals mentioned above. These
results demonstrate the hypnotic and sedative effects of
N-[2-(5-methoxy-indol-3-yl)-ethyl]-coumalylamide. Rotarod assay [0083]
The incidences of animals running more than 120 min on the rotating rod
Tabjcote noted, and significances were calculated by non-parametric x2 test.

Su%srtr%irﬁ:eelsgroup were used._[OO f’-ﬁﬂﬁd@%tar%q apparalt . '; divid_edpi%%gve
test zones, so that up to five It Cosea%é%eested at the same time. The
rod has been specially machin%é 3 provide a 46 suitable grip for the
animal. The diameter of the rpd is 3.5 cm. The rotation speed was 15

Naprpevifitempthkeanimal falls o%’th@ rotating rod, it pres8egta buttgn to
recor omatically the timg t on the rod. On th before the

Ins‘:y)}} p(rgigﬁ%% the mim! were tra iiggis]m run on the rod niggl‘ g-wit %R rpm

FHAiazemavn was administered pgaly 60 min before the4qptarod agsay, test

—substances were administered intraperitoneaily 15 min before testing.

Insuiyme A HOMAH test botH 212 69.6 a

30 -M)(S-methoxv-indol-3-vl)-e hyl]-comanilamide and

IndNiR-(PrRgthoxy-indol-3-yl)-ethylggommenamide dosgdependenily

MéRRared thgvperformance ofimice at 15 rpm rotatior} speed (Table 6).
{0086] Diazepanin thre oral-gose of 1.5 myfkg significantly potentiated the

InyeliarbEE parformance impairind &tects of both compp&fds in all tABCthree

N-fseanshiiadirtabdey besults|demonstrate the synergistic hypnotic effects

ethyfl keppapae GAYBI- 3-y|)-ethyl]-comanilamide and

InNHR-(prRgthoxy-indol-3-yl)-efhyljcommenamide administered with the

NpEZo6H ingdbypngAsic agent diazepam. Table 5: kffects of melatonin

etTHNnidnthnmethayunndol-3-yl)-ethyl]-coumalylamide on motor|activity in
mice (horizontat-movement)

Insulin +FFA+ 1494 134.9 ab

N-[2-(5-methoxy-indol-3-yl)-

ethyl]-coumalylamide (10nM)

Insulin +FFA+ 1522 35.7 ab

N-[2-(5-methoxy-indol-3-yl)-

ethyl]-2-methoxy-

commenamide (10nM)

Insulin +FFA+ 1407 344 ab

N-[2-(5-ethoxy-indol-3-yl)-

ethyl]-chelidonamide (10nM)

Insulin +FFA+ 1787 118.7 abc

O-[2-(5-methoxy-indol-3-yl)-

ethyl]-comenic ester (10nM)

(a: P<0.05 vs C group, b: P < 0.05 vs D group, c: P < 0.05 vs melatonin group, d: P

<0.05 vs all other groups, ANOVA)

[0088]

3T3-L1 adipocytes were used as an in vitro model to assess the cellular

effect of pyrone-indole derivatives and melatonin on insulin resistance initiated by
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30 min 60 min Substances Dose mg/kg Means SE Means SE Vehicle -
430.0 30.1 316.4+35.1 Melatonin 100 i.p. 316.1+45.5 256.1+27.3
changes (%) -26.5 -19.0 N-[2-(t- 100 i.p. 158.8 37.0* 62.3 16.6*
methoxy-indol 3-yl)-ethyl]- coumalylamide Changes (%) -63.1 -80.3 47
Table 6: Effects of the interaction of
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide and
oﬁLE; (5- methox -indal-3 ua[5)‘éethyl] -commenamide with Diazepam on
highJthr freaioaghy r%TéeIé PRRKES g 3By HERRLSEE Bt PR TSN e
andem&m/q;wo\iemﬂ@le ﬁe&&tﬁeam@mv&cﬁgma)st Wahisberi. xherSovehicle
R0+ N-[2-(5- methé)ﬁ/ dnd 3 6/8 }gl ett]}/l coman Iamldet5 I, g Vehtic e
Mg N é’ Hethoxy-indof: V AV EY r%c?rh“ef’H. famide 21,9 Vehicle
by EP(A + N-[2-(5-methoxy-indol-3-yl)- 5/8 ethyl] -comanilamide 50 |.p. Vehicle
p.o. + N-[2-(5-methoxy-indol-3-yl)- 8/8 ethyl]-commenamide 5 i.p. Vehicle
p.o. + N-[2-(5-methoxy-indol-3-yl)- 5/8 ethyl]-commenamide 20 i.p.
Vehicle p.o. + N-[2-(5-methoxy-indol-3-yl)- 5/8
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W

ethyl]-commenamide 50 i.p. Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3-
4/8* yl)-ethyl]-comanilamide 5 i.p. Diazepam 1.5 p.o. +
N-[2-(5-methoxy-indol-3- 2/8*** yl)-ethyl]-comanilamide 20 i.p. Diazepam
1.5 p.o. + N-[2-(5-methoxy-indol-3- 1/8*** yl)-ethyl]-comanilamide 50 i.p.
Diazepam 1.5 p.o. + N-[2-(5-methoxy-indol-3- 5/8
yl)-ethyl]-commenamide 5 i.p. Diazepam 1.5 p.o. +
N-[2-(5-methoxy-indol-3- 3/8** yl)-ethyl]-commenamide 20 i.p. Diazepam
1.5 p.o. + N-[2-(5-methoxy-indol-3- 1/8*** yl)-ethyl]-commenamide 50 i.p.
*p <0.05 **p<0.01 ***p < 0.005 ****p < 0.0001 48 Experiment 5: [0087]
Adipocytes were glucose-starved for 1 h in Hepes-salt buffer containing
2% FFA-free BSA. ETA (free fatty acids) were then added to the cells at
the indicated concentrations (300 M) for the indicated times (3 h). 10 min
befqre hc%engu%fdt 8 FEAdreatment, the cells were stimulated with insulin
(20 n /melatonin (10 7 test compounds (IOnM) at 37C. 2- [3 H]
-deoxyA¥k-Btdgose &)1 RCi/mL and 0.1 mM unlabeled 2-deoxyglucose in

whdRE- HEPES buffer was added and cells were incubated for 10 min at

-B

room temperature. Non-specific glucose uptake was measured by parallel
-iFfeui®EHENAS in the presence of 10 pM cytochalasin B, which blocks

_x_Yapsputerrmediated glucose uptake, and was subtracted from total

X

uptake in each S ] ) o
represents -(CHy), (wherein n is 0-6), in which the alkyl moiety is linear or

branched;

Y

represents oxygen, sulphur, >NH or is absent;

Z represents >C=0, >0, >COO or is absent;

wherein at least one of X, Y and Z must be present;

Ar represents an indole nucleus ring system:
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assay. Cells were then washed three times with ice-cold phosphate
buffered saline (PBS) and solubilized in 1M NaOH for 20 minutes. The
sample was then counted using a scintillation counter.
2-[3H]-deoxy-d-glucose uptake was assayed in triplicates for each
condition in at least 3 independent experiments. 2- [3 H]-deoxy-d-glucose
uptake (counts per minute-cpm) are presented as mean+SE of triplicates
.in a representative experiment or results of three independent

AT ESDSE S A A RNFO VALt SRLAREWMRASITHIEARCE B <0.05 (Table
7). 49 Table 7 Substances 2- [3 H]-deoxy-d- S.E. P value glucose uptake
(cpm) Non specific uptake 709 29.4 Insulin (20nM) 1839 163.2 d FFA
(300gM) 975 44.5 Insulin + FFA @nl\gzand 1212 69.6 a 300gM) Insulin
+FFA+ 1489 32.3 ab Melatonig/(I0aM) Insulin +FFA+ 1530 80.6 abc
N-[2-(5-methoxy-indol-3-yl) ethyN - menamide (IONM) Insulin +FFA+
1492 37.5 ab N-[2-(5-methoxydhdol-3-yl) ethyl] -comanilamide (10nM)
Insulin +FFA+ 1494 134.9 ab N-[2-(5-methoxy-indol-3-yl)
ethyl]-coumalylamide (IOnM)

R>'
O
R1'
O
or
J DR
R{'
(@)

wherein each of R;_4 substitutes the ring system Ar at any available position (including
the N-position) and each of R;-Ry substitutes the ring system Ar' at any available
position and wherein each of R4 and R, independently represents hydrogen, oxygen,
halo, halo-C, 5 alkyl, aryl, acyl, a Cs_; heterocyclic group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulphur; a Ce g heteroaryl group
containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
Cis alkyl, Cy5 alkenyl, C,.5 alkynyl, aryl- C,.s alkyl, aryl- C,.5 alkenyl, aryl-C,_s alkynyl,
hydroxy-C,_s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino, acylamido,
C,s alkylamine, C,_s alkylamido, hydroxy, thiol, acyloxy, azido, C;_s alkoxy, carboxy,
carbonylamido or styryl; wherein said arylalkyl, arylalkenyl, aralalkynyl, or styryl
group optionally can be ring-substituted by one or four substituents independently
selected from the group consisting of hydrogen, halo, halo-C,_s alkyl, aryl, a Cs;
heterocyclic group containing 1-3 hetero atoms independently selected from nitrogen,
oxygen and sulphur; a heteroaryl group containing 1-3 hetero atoms independently
selected from nitrogen, oxygen and sulphur; C_s alkyl, C,_5 alkenyl, C,.5 alkynyl,
aryl-C s alkyl, aryl-C, s alkenyl, aryl-C,_s alkynyl, hydroxy-C;_s alkyl, nitro, amino,
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Insulin +FFA+ 1522 35.7 ab N-[2-(5-methoxy-indol-3-yl) ethyl]
-2-methoxy- commenamide (IOnM) Insulin +FFA+ 1407 34.4 ab
N-[2-(5-ethoxy-indol-3-yl) ethyl] -chelidonamide (IOnNM) Insulin +FFA+
1787 118.7 abc 0-[2-(5-methoxy-indol-3-yl) ethyl]-comenic ester (IOnNM)
(a: P <0.05vs C group, b: P <0.05 vs D group, c: P <0.05 vs melatonin
group, d: P <0.05 vs all other groups, ANOVA) [0088] 3T3-L1 adipocytes
were used as an in vitro model to assess the cellular . effect of

CYaROr SHELATO R BN 8B AR S SoHY FBGbARdeWif4EY by
alk®@0O highhbHHAderimemntido, STakyl @dipguities FFA treatment impaired

insHIin §i nali?{g n melatonlin/ep rone-indole degva%ves improved
and filt cr O Oor u cr can 1mcly ﬁ/r I'EI;PI'GSGII a bond to.B: . .
glucose transpdrt. Theréfore, melatorin and pyrone-indole derivatives

whaeuld\anmliordtededubrBresistapestinitiatatic By ERAn&IsWeiolaidby RAand

(70) und having.the formula: Ar-B-Ar' (I rein; -B-,represents:., .
R, SRUREHE MRS NG SHTHR AREHOP WS BraSRIRNER R e
not yybigtinisdibe&n .omidrBriched;

or a pharmaceutically acceptable salt or stereoisomer thereof;

with the proviso that when X is -(CH,),-, Y is —-NH,-, Z is absent, R, isa methyl group at
position 5 of the gamma pyrone nucleus ring system and R,’ is a carboxyl group, R,’ cannot be

at position 2 of the gamma pyrone ring.

2. A compound of claim 1, wherein X is -(CH,),, wherein n is 0-6, Y is >NH or >O and

Z is >CO.
3. A compound of claim 2, wherein Ar’ is an alpha-pyrone ring system.
4. A compound of claim 2, wherein Ar’ is a beta-pyrone ring system.
5. A compound of claim 2, wherein Ar’ is a gamma-pyrone ring system.

6. A compound of claim 1, wherein

X is -(CH,),-, Y is >NH or >0, and Z is >CO,

Ar is an indole ring; R; is a bond to X on position 3 of the indole ring; R, is a methoxy
group on position 5 of the indole ring, and each of R, and R4 is hydrogen;

Ar'is a gamma-pyrone ring bonded to Z at position 2 of the pyrone ring; R, is hydrogen
or a hydroxy group on position 5 of the pyrone ring; and R, is hydrogen or a carboxy group on
position 6 of the gamma-pyrone ring;

or a pharmaceutically acceptable salt or stereoisomer thereof.

7. A compound of claim 1, wherein
X is -(CH,),-, Y is >NH or >0 and Z is >CO;
Ar is an indole ring; R; is a bond to X on position 3 of the indole ring; R, is a methoxy

group at position 5 of the indole ring and each of R, and Ry is hydrogen;

54



Y represents oxygen, sulphur, >NH or is absent; Z represents >C=0, >0,
>COO or is absent; wherein at least one of X, Y and Z must be present;
Ar represents an indole nucleus ring system: Ri Rz/R3 N H R4 52 Ar'
represents an alpha-, beta- or gamma-pyrone nucleus ring system: R R{
or R2" ORi" O or gR~ R?" O wherein each of R14 substitutes the ring
system Ar at any available position (including the N-position) and each of
R1-R2' substitutes the ring system Ar' at any available position and
wherdin isachiphR piramoriRg subprdivped dentlytrepiesedtsihdmgens ring;

andRKYIRMR A0 ch@larfekoaealkyl, aryl, acyl, a C5_7 heterocyclic group

or LHNAINRGHcA P AP AR BHeRARERMY: selreed from nitrogen,

oxygen or sulphur; a C6_8 heteroaryl group containing 1-3 hetero atoms

independently selected from nitrogen, oxygen or sulphur, Ci_s alkyl, C2_s

alkenyd, &omppallyinydlaayt, Gihealtkyl, aryl- C2_s alkenyl, aryl-Cl_5
ik S0 S AHHNRGICI < alkyiamco, hycrosy. o],
acylaxis aviddol€rigalkoixyy Barboxys on position 3 of the indole ring; R; is a
methoxy group at position 5 of the indole ring, and each of R, and R4 is H;
Ar'is a gamma-pyrone ring substituted by Z at position 2 of the pyrone ring; R,
is a hydroxy group at position 5 of the pyrone ring; and R;, is hydrogen;

or a salt or stereoisomer thereof.

9. A compound of claim 1, wherein

X is -(CHy),-, Y 1s >0, and Z is >CO;

Ar is an indole ring; R3 is a bond to X at position 3 of the indole ring; R; is a
methoxy group at position 5 of the indole ring, and each of R, and R4 is H;

Ar'is a gamma-pyrone ring substituted by Z at position 2 of the pyrone ring;
Ry, is a hydroxy group at position 5 of the pyrone ring; and Ry is hydrogen;

or a salt or stereoisomer thereof.

10. A compound of claim 1, wherein

X is -(CH»)»-, Y is >NH, and Z is >CO;

Ar is an indole ring; R3 is a bond to X at position 3 of the indole ring; R; is a
methoxy group at position 5 of the indole ring, and each of R, and R4 is hydrogen;

Ar'is a gamma-pyrone ring substituted by Z at position 2 of the pyrone ring; Ry
and Ry, are each hydrogen;

or a salt or stereoisomer thereof.

11. A compound of claim 1, wherein

X is -(CH»),-, Y is >NH and Z is >CO;
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carbonylamido or styryl; wherein said arylalkyl, arylalkenyl, aralalkynyl, or
styryl group optionally can be ring-substituted by one or four substituents
independently selected from the group consisting of hydrogen, halo,
halo-CI_5 alkyl, aryl, a C5_7 heterocyclic group containing 1-3 hetero
atoms independently selected from nitrogen, oxygen and sulphur; a
heteroaryl group containing 1-3 hetero atoms independently selected
from nitrogen, oxygen and sulphur; Ci_s alkyl, C2_s alkenyl, C2_s alkynyl,
arylE 1S5 R IRICIS AT RS0 <y TR S KGN AV IRy BIGK FEE R ARy,
methibkg, @viipat pSsiti@n® oLyianiaduiiosgtanitisach afmding] Reydamido,
hydroxy, thial, .acyloxy, azido, , alkoxy, carboxy, carbqnylamido, S-alkyl or
o e T B R A R S P g
R Bidahe reinbAdiogae bonded to B at any position on the Ar ring not
subgygué[%gobrys Igrie%l{]s% F\érzt igrceI(L)Jtding the N-position, and Ar' can be bonded
to B at any carbon on the Ar' ring not substituted by R1, and R2; or a
pharmaceutically acceptable salt or stereoisomer thereof; with the proviso
thatwhan i GHAZ rofniR INRR-e iSRSt AR AR Y HELRYP at
position 5 of the gamma pyrone nucleus ring system and R2' is a carboxyl
am &R{Wﬂwgf@éi% hedrisH R of the gamma pyrone ring. 2. A
compoupcgop plaim & wherein X is -(CH2),,, wherein n is 0-6, Y is >NH or
>0 and Zis >CO. 3. A compound of claim 2, wherein At' is an
whefgia-pyrone ring system. 4. A compound of claim 2, wherein At' is a
-B-hepecfigne ring system. 5. A compound of claim 2, wherein At' is a
ma-Pyrone ring system. 6. A compound of claim 1, wherein X is
'X'%‘%’f-?‘? is >NH or >0, and Z is >CO, Ar is an indole ring; R3 is a bond
X répr¥sanspa&ith, Swdfetlem indoleaing; which ehenaihydxyoigrpidiasaposition 5
brar?ghtgc? indole ring, and each of R2 and R4 is hydrogen; Ar' is a
gamrha-pyrone ring bonded to Z at position 2 of the pyrone ring; R1 is
Y ryydsegferoxygen, sulphur, >NH or is absent;

Z represents >C=0, >0, >COO or is absent;
wherein at least one of X, Y and Z must be present;

Ar represents an indole nucleus ring system:
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or a hydroxy group on position 5 of the pyrone ring; and R2 is hydrogen or
a carboxy group on position 6 of the gamma-pyrone ring; or a
pharmaceutically acceptable salt or sterecisomer thereof. 7. A compound
of claim 1, wherein X is -(CH2)2-, Y is >NH or >0 and Z is >CO; Ar is an
indole ring; R3 is a bond to X on position 3 of the indole ring; R1 is a
methoxy group at position 5 of the indole ring and each of R2 and R4 is
hydrogen; 54 Ar' is an alpha-pyrone ring substituted by Z at position 5 of

AT GBI AT G M aarRE B ORISR Y S A O S B b harmaceutically
acceptable salt or stereoisomer thereof. 8. A compound of claim 1,
wherein X is -(CH2)2-, Y is >NH; and Z is >CO; Ar is an indole ring; R3 is
a bond to X on position 3 of the indoleging; Ri is a methoxy group at
position 5 of the indole ring, and’eagfy of R2 and R4 is H; Ar'is a
gamma-pyrone ring substituted osition 2 of the pyrone ring; Ri is
a hydroxy group at position 5 ofthe pyrone ring; and R2, is hydrogen; or a
salt or stereoisomer thereof. 9. A compound of claim 1, wherein X is
-(CH2)2-, Y is >0, and Z is >CO; Ar is an indole ring; R3 is a bond to X at
position 3 of the indole ring; Ri is a_methoxy group at position 5 of the
indole ring, and each of R2 and 4 ?Ar' is a gamma-pyrone ring
substituted by Z at position 2 of pyrone ring; R1, is a hydroxy group at
position 5 of the pyrone ring; ard R2' B'hydrogen; or a salt or
stereoisomer thereof. 10. A co%pound of claim 1, wherein Xis -(CH2)2-,
Y is >NH, and Z is >CO; Ar js an indole ring; R3 is a bond to X at position
3 of the indole ring; Ri is a Vi QR

R1'

wherein each of R;_4 substitutes the ring system Ar at any available position (including
the N-position) and each of R-Ry substitutes the ring system Ar' at any available
position and wherein each of R4 and R, independently represents hydrogen, oxygen,
halo, halo-C;_s alkyl, aryl, acyl, a Cs_; heterocyclic group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulphur; a Ce g heteroaryl group
containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
C,s alkyl, Cy5 alkenyl, C,5 alkynyl, aryl- C,.s alkyl, aryl- C,_5 alkenyl, aryl-Cj_s
alkynyl, hydroxy-C, s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino,
acylamido, C;_s alkylamine, C;_s alkylamido, hydroxy, thiol, acyloxy, azido, C;_s
alkoxy, carboxy, carbonylamido or styryl; wherein said arylalkyl, arylalkeny],
aralalkynyl, or styryl group optionally can be ring-substituted by one or four
substituents independently selected from the group consisting of hydrogen, halo, halo-
Cis alkyl, aryl, a Cs_7 heterocyclic group containing 1-3 hetero atoms independently
selected from nitrogen, oxygen and sulphur; a heteroaryl group containing 1-3 hetero

atoms independently selected from nitrogen, oxygen and sulphur; C, s alkyl, C,s
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methoxy group at position 5 of the indole ring, and each of R2 and R4 is
hydrogen; Ar' is a gamma-pyrone ring substituted by Z at position 2 of the
pyrone ring; R1 and R2., are each hydrogen; or a salt or stereocisomer
thereof. 11. A compound of claim 1, wherein X is -(CH2)2-, Y is >NH and
Zis >CO; 55 Aris anindole ring; R3 is a bond to X at position 3 of the
indole ring; Ri is a methoxy group at position 5 of the indole ring, and
each of R2 and R4 |s H; Ar'is an al }%/rone ring substituted d} Z at

alk%éu%ﬁ alkrtKle Bytdne Aty any- 1R Ay 9&15&'@%} Brdritors
alk glateni sonies tbﬁf@@fcﬂe&mﬁmbagmmuﬂpahidfmub&tymmpymagyathiol,

hera t|c l()éeffec ve ama p the formula:

ey R B A Sten P S BB A VI AR oresents

and- (s@mz)ﬁf(&mawfurﬁbe@eﬁ)x 1mwuu:br1ﬂepra$kyt wimathBlnear or branched'
eYré%pé i b %Xxggé‘tosﬁ'g!‘“rgi'}'s ioh '(?’n ”t Z fe fltsfe%% At

or |s absent Whereln Ieast one o must epr sent
,mie@@éntgmaﬁmméiemmbﬁgbswmo FE:EW m CRPAY od R Ar' ring

not substituted by Ry, and Ry;
or a salt or stereoisomer thereof in combination with one or more pharmaceutically
acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants, excipients or

carriers.

13. A pharmaceutical formulation according to claim 12, which is characterized
by at least one of the following features:

@) it is adapted for oral, rectal, parenteral, nasal, vaginal, sublingual or topical
administration;

(i1) it is in unit dosage form, each unit dosage comprising an amount of at least one
said compound, salt or stereoisomer which is within the range of about 2.5
pg - about 25 mg/kg;

(iii) it is an extended release formulation, wherein at least one said compound, salt or

stereoisomer is released at a predetermined controlled rate.

14. A pharmaceutical formulation according to claim 13, which is adapted for
oral administration and is in unit dosage form, wherein each unit dosage form
comprises an amount of at least one said compound, salt or stereoisomer within the

range of about 0.2 mg - about 500 mg.
15. A pharmaceutical formulation according to claim 14, wherein each unit

dosage form comprises an amount of at least one said compound, salt or stereoisomer

within the range of about 0.5 mg - about 50 mg.
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56 Ar' represents an alpha-, beta- or gamma-pyrone nucleus ring system:
ROR1 Oor/R, O RI' OorgR~R2 O wherein each of R14 substitutes
the ring system Ar at any available position (including the N-position) and
each of R1-R2' substitutes the ring system Ar' at any available position
and wherein each of R14 and Rr_r independently represents hydrogen,
oxygen, halo, halo-Cl_s alkyl, aryl, acyl, a C5_7 heterocyclic group
containing 1-3 hetero atoms independently selected from nitrogen,
oxygen or sulphur; a C6_8 heteroaryl group containing 1-3 hetero atoms
independehtinsetecied fopimuniiagattonkygen daisuiphuwhetdinseadkyinC2_s
dosS"‘éeé8¥{ﬁ Coosalonylant, Gl s gl At &2, s kel VGl S comer
aﬁ<yny, ﬁyg%xy- s alkyl, nitro, amino, Cyan, cyanamido, guanidino,
witkmitlinap goylaidia).€img alibdeirdihengCi_s alkylamido, hydroxy, thiol,
acyloxy, azido, Ci_s alkoxy, carboxy, carbonylamido or styryl; wherein
said arylalkyl, arylalkenyl, aralalkynyl, or styryl group optionally can be
ringlgubsthreaabsuond orfouptsursinidntg indepandemthobaleadepidoior

pard IR A WRGRAT AR RLANIRIAEN s AR 0z LAl KVhe AN eActranif

heterocyclic group containing 1-3 hetero atoms independently selected

dospsmoit BRI YA sef Bhlsesh Mneterd Mg rsag- cohtaintats alsgmer
witRiGRIOr & &lgeﬁpg@%nt%%d%egﬁgom nitrogen, oxygen and sulphur;

Ci_s alkyl, C2_.
18. A pharmaceutical formulation according to claim 13, which is adapted for
parenteral or topical administration and is in unit dosage form, wherein each unit
dosage form comprises an amount of at least one said compound, salt or stereoisomer

within the range of about 100ug - about 100 mg.

19. A pharmaceutical formulation according to claim 12, wherein said
formulation is in unit dosage form, and wherein said unit dosage form provides an
amount of at least one said compound, salt or stereoisomer effective for treating or
preventing insulin resistance, type Il diabetes, neuronal loss associated with stroke,
ischemia, central nervous system trauma, a central nervous system disorder, the adverse
consequences of the over-stimulation of the excitatory amino acids, psychiatric
disorders, epilepsy or other convulsive disorder, anxiety, sleep disorders, chronic pain,
glaucoma, CMV retinitis, urinary incontinence, or opiate tolerance or withdrawal

symptoms; inducing anesthesia; or for enhancing cognition or for inducing anesthesia.

20. The pharmaceutical formulation according to claim 12, wherein said
formulation is in unit dosage form, wherein said unit dosage form provides an amount
of said compound, salt or stereoisomer effective for treating or preventing impotence, a
cardiovascular disorder, blood coagulation disorder, neuropathy, a chronobiological-
based disorder, an inflammation disorder, a circadian sleep disorder, an endocrine

disorder, a neoplastic disease, immune system disorder, a condition
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alkenyl, C2_s alkynyl, aryl-Cl_s alkyl, aryl-C2_5 alkenyl, aryl-C2_5 alkynyl,
hydroxy-Cl_s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino,
acylamido, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido,
S-alkyl or alkylthiol; and either of R3 or R4 further can include or represent
a bond to B; wherein Ar can be bonded to B at any position on the Ar ring
not substituted by Ri and R2, including the N-position, and Ar' can be
bonded to B at any carbon on the Ar' ring. . not substituted by R1, and R2;
asS AUV} SRS Y SRRIEOP R QA HOR WHN SIS ArGyggraine,
dialphey masidiicallyr acigntable dioelts opaesarvidtives, saludikng,
emulsifiers, adjuvants, excipients or carriers. 13. A pharmaceutical
formulation according to claim 12, which is characterized by at least one
of th2é fdllmyihg featurés: (Hnnid adaptec fdmgral cteotdl? pabertersdjdasal,
for{AERA SRS RLBLIFRIGAL ACTIRISHANG: (13 I SORRARAA D o
each unit cflosage co?npnsmg an amount of at least one sal c%mpouné,
or steritassosnerdbiserheffoehichiiy witinglos peavgatoiRabdet2diogder abder25
aisT9H0. Gk im AR Rxig e liRes Rmuatian. ehersin ahlast one sald
compound, salt or stereoisomer is released at a predetermined controlled
rate. 14. A pharmaceutical formulation according to claim 13, which is
adapiedrfRroiahadMRIFTaIAN AR SN HNLIORRAAS irMeMOSIFIR&aCh
unit dosage form comprises an amount of at least one said compound,
sedaiyeoP BPLGiSare bRt CParge B AbTE 6 e At “RBHLI So B i S,
agofifharmacshiticahtoipaiatin AcEoreing t0-chitdd ovBEED Sackhibit
dosage form comprises an amount of at least one said compound, salt or
stereoisomer within the range of about 0.5 mg - about 50 mg. 16. A
phaethaThe phahfornuladidioraadaridingetodaigtd dlanh e2einhesgh it
for gol'%%%e form cotrggrise an amount of %t least one §gps ggr&nound dsalt or

n 1S 11N uni Sage rorm whicn provides an amoun mpouri or a salt
stereolsomer

or stereoisomer thereof effective for treating or preventing diabetes.

24. The pharmaceutical formulation of claim 23, which further comprises an

antidiabetic agent.

25. The use of a compound having the formula:
Ar-B-Ar' @
wherein:
-B- represents:
-X-Y-Z-wherein
X represents -(CH,), (wherein n is 0-6), in which the alkyl moiety is linear or
branched;
Y represents oxygen, sulphur, >NH or is absent;
Z represents >C=0, >0, >COO or is absent;
wherein at least one of X, Y and Z must be present;

Ar represents an indole nucleus ring system:
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within the range of about 2.5 mg - about 20 mg. 17. A pharmaceutical
formulation according to claim 13, which is adapted for parenteral or
topical administration and is in unit dosage form, wherein each unit
dosage form comprises an amount of at least one said compound, salt or
stereoisomer within the range of about 2.5 g - about 5 mg/kg. 18. A
pharmaceutical formulation according to claim 13, which is adapted for
parenteral or topical administration and is in unit dosage form, wherein
each unit dosage form comprises an amount of at least one said
compound, salt or stereoisomer within the range of about 100g - about
100 mg. 19. A pharmaceutical formulation according to claim 12, wherein
said formulation is in unit dosage form, and wherein said unit dosage
form provides an amount of at least one said compound, salt or
stereoisomer effective for tremtiyrro preventlng insulin resistance, type Il
diabetes, neuronal loss associ Rstroke, ischemia, central nervous
system trauma, a central neRzo ystelii"disorder, the adverse
consequences of the over-stimulatioWNg§ the excitatory amino acids,
psychiatric disorders, epilepsy or othér convulsive disorder, anxiety, sleep
disorders, chronic pain, glaucoma, CMV retinitis, urinary incontinence, or
opiate tolerance or withdrawal symptoms; inducing anesthesia; or for

v FERROGRG CORMIIOROLor el anesinasia 4, i pharmaceutical

ation a cordlng to claim 12, wherein said % lation is in unit

dosage form, wherein said unit dosage form provides an amount of said
compound, salt or stereoisomer effective for treating or preventing
impotence, a cardiovascular dis rRplood coagulation disorder,
neuropathy, a chronobiologicalgbasésl disorder, an inflammation disorder,
a circadian sleep disorder, an e iné:" disorder, a neoplastic disease,
immune system disorder, a cormlition associated with senescence, an
ophthalmological disease, cluster headache, migraine, diabetes
stabilization or weight gainglisorder; or as an aid in animal breeding. 21.
The pharmaceutical formulation aseorging to claim 12, wherein said
formulation is in unit dosage fo #ch provides an amount of said
compound or a salt

wherein each of R;_4 substitutes the ring system Ar at any available position (including
the N-position) and each of R;-Ry substitutes the ring system Ar' at any available
position and wherein each of R4 and R, independently represents hydrogen, oxygen,
halo, halo-C, 5 alkyl, aryl, acyl, a Cs_; heterocyclic group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulphur; a Ce_g heteroaryl group

containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
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or stereoisomer thereof effective for treating or preventing a sleep disorder
or sleep disturbance or for improving sleep quality or for altering a
circadian rhythm. 22. The pharmaceutical formulation of claim 21, which
further comprises a sedative, hypnotic, anxiolytic, antipsychotic,
antianxiety agent, tranquilizer, melatonin agonist or antagonist, melatonin,
benzodiazepine, barbiturate, or 5HT-2 antagonist. 23. The pharmaceutical
formulation according tg claim 12, wherein said formulation is in unit

C1- 188G torH MR pralRIRY A htour by said e SrdliF bR SitSor

alkﬁtgrelqamgﬂheﬁﬂqﬂ sifectiveris, teaing pmprevenging diabeiesdib, The
P a&eut allformul tlon fcla|H12h hich fur her omprls an
ekl gYeanlﬂ% of a'co OXLYncPhawn ﬂ%‘é ol

alkd)ayB:-aQ:bo@l)fwlaﬂrmylaancremmgeduszhe)em@id\/hwﬂeihymar@pﬂkeeﬁts

" erein n is O W the alk |s I|n . _branched;
ara@%gnﬁ séentgrgx§rou %Hﬂ}&ﬁn}%l&ga %’gﬁ“ E% presentg u>rC =0, >0,
subst@@(nsom@mmsﬂ@ntlymﬂi@r@mfmﬂeﬁ@tgmepmxwmg@fmmm Imlesbato-

CL LEGPRSEE § W&Qx@@y@fﬂ&kﬁ%ﬁﬂ I SYSIEM- Rike(B6 ARMNRR é‘hé’é’ntly
represents an alpha- beta- or gamma-pyrone nucleus ring sysF
selected from nitrogen, oxygen and sulphur; a heteroaryl group containing 1-3 hetero
atoms independently selected from nitrogen, oxygen and sulphur; C;_s alkyl, Cs_5
alkenyl, C, s alkynyl, aryl-C;_s alkyl, aryl-C,_s alkenyl, aryl-C,_s alkynyl, hydroxy-C, s
alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino, acylamido, hydroxy, thiol,
acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alkyl or alkylthiol;
and either of R; or Ry further can include or represent a bond to B;
wherein Ar can be bonded to B at any position on the Ar ring not substituted by R; and
R», including the N-position, and Ar' can be bonded to B at any carbon on the Ar' ring
not substituted by R;, and Ry;
or a salt or stereoisomer thereof, in the manufacture of a medicament for the treatment
or prevention of insulin resistance, diabetes type II, neuronal loss associated with
stroke, ischemia, central nervous system trauma, a central nervous system disorder, a
neurodegenerative disease, the adverse consequences of the over-stimulation of
excitatory amino acids, a psychiatric disease, epilepsy or other convulsive disorder,
anxiety, sleep disorder, chronic pain, glaucoma, CMV retinitis, urinary incontinence, or
opiate tolerance or withdrawal symptoms; or for inducing anesthesia; or for enhancing

cognition .
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R1' Oor/R?" O R}’ OorORZ R~ O wherein each of R14 substitutes
the ring system Ar at any available position (including the N-position) and
each of R1-R2' substitutes the ring system Ar' at any available position
and wherein each of R14 and Rr_r independently represents hydrogen,
oxygen, halo, halo-CL_g alkyl, aryl, acyl, a C5_7 heterocyclic group
containing 1-3 hetero atoms independently selected from nitrogen,
oxygen or sulphur; a C6_8 heteroaryl group containing 1-3 hetero atoms
indedentHiRy SEREREP M) Wt’é‘ééﬁ? YR or sulphur, Ci_s alkyl, C2_s
Ar-Blienyl, G2 s alkynyl, aryl- Ci_s alkyl, aryl- C2_s alkenyl, aryl-Cl_s
wh earlekl%nyl, hydroxy-Cl_s alkyl, nitro, amino, cyan, cyanamido, guanidino,
amidino, acylamido, C1_5 alkylamine, C1_5 alkylamido, hydroxy, thiol,
-B-aeptesoptazido, C1_5 alkoxy, carboxy, carbonylamido or styryl; wherein
id arvlalkyl, arylalkenyl, aralalkynyl, or styryl group optionally can be
_X_E%g:gl%rs%{gted by one or four substituents independently selected from
X repeegpaseip Ednsistingetsiimpdsdyen imalbichadhs- adkyl snalkiy iahyica 057
braMPCyClic group containing 1-3 hetero atoms independently selected
from nitrogen, oxygen and sulphur; a heteroaryl group containing 1-3
Y r?@t’é?@%ﬁﬁ@@ﬂnﬂég%‘ﬁdéﬁw Qelip@beenfrom nitrogen, oxygen and sulphur;
7 rpteSeft¥cCB_Soalken, g % shalkynyl, aryl-Cl_s alkyl, aryl-C2_5 alkenyl,
aryl-C2_5 alkynyl, hydroxy-CI_s alkyl, nitro, amino, cyano, cyanamido,

whesEAHIFRS! QRS A; AN iBEShYRPSSENhiol,

Ar represents an indole nucleus ring system:

Ar' represents an alpha-, beta- or gamma-pyrone nucleus ring system:
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acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alkyl or alkylthiol; and
either of R3 or R4 further can include or represent a bond to B; wherein At
can be bonded to B at any position on the At ring not substituted by Ri and
R2, including the N-position, and Ar' can be bonded to B at any carbon on
the Ar' ring not substituted by R1, and R2; or a salt or stereoisomer
thereof, in the manufacture of a medicament for the treatment or
prevention of insulin resistance, diabetes type II, neuronal loss associated
with stroke, ischemia, central nervou%system trauma, a central nervous
system disorder, a neurodege%%%;sease the adverse
consequences of the over-stimuiati -excitatory amino acids, a
psychiatric disease, epilepsy ogother convulsive disorder, anxiety, sleep
disorder, chronic pain, glaucoma, CMV retinitis, urinary incontinence, or
opiate tolerance or withdrawal symptoms; or for inducing anesthesia; or
for enhancing cognition. 26" The use of a compound having the formula:
Ar-B-Ar' (I) wherein: -B- represg -R2y-z-wherein X represents
-(CH2)" (wherein n is 0-6), in wRich }Je alkyl moiety is linear or branched,;
Y represents oxygen, sulphur, #NH ofis absent; Z represents >C=0, >0,
>COO or is absent; wherein &fleast one of X, Y and Z must be present;
Ar represents an indole nucleus ring system: R~ R2(J H Ra Ar’
represents an alpha-, beta- or g “Ryrone nucleus ring system:

R1'

wherein each of R4 substitutes the ring system Ar at any available position (including
the N-position) and each of R;-Ry substitutes the ring system Ar' at any available
position and wherein each of R4 and R, independently represents hydrogen, oxygen,
halo, halo-C;_s alkyl, aryl, acyl, a Cs_; heterocyclic group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulphur; a Ce g heteroaryl group
containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
C,s alkyl, C,5 alkenyl, C, 5 alkynyl, aryl- C_s alkyl, aryl- C, 5 alkenyl, aryl-C_s
alkynyl, hydroxy-C, s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino,
acylamido, C;_s alkylamine, C;_s alkylamido, hydroxy, thiol, acyloxy, azido, C;_s
alkoxy, carboxy, carbonylamido or styryl; wherein said arylalkyl, arylalkenyl,
aralalkynyl, or styryl group optionally can be ring-substituted by one or four
substituents independently selected from the group consisting of hydrogen, halo, halo-
Cis alkyl, aryl, a Cs_7 heterocyclic group containing 1-3 hetero atoms independently
selected from nitrogen, oxygen and sulphur; a heteroaryl group containing 1-3 hetero
atoms independently selected from nitrogen, oxygen and sulphur; C, s alkyl, C,_s

alkenyl, C,.s alkynyl, aryl-C;_s alkyl, aryl-C,_s alkenyl, aryl-C,_s alkynyl, hydroxy-C;_s
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R= ORi-oorO R~ R//'" OorgR R2, O wherein each of R14
substitutes the ring system Ar at any available position (including the
N-position) and each of R1-R2' substitutes the ring system Ar' at any
available position and wherein each of R14 and Rr_r independently
represents hydrogen, oxygen, halo, halo-Cl_s alkyl, aryl, acyl, a C5_7
heterocyclic group containing 1-3 hetero atoms independently selected
from nitrogen, oxygen or sulphur; a C6_8 heteroaryl group containing 1-3
alkﬂef‘é?c?&%‘r‘ﬂg’iﬁ&%ﬁeﬁ&%ﬁ@%‘élé&?&bﬂ%nﬁ‘%fﬂ@@eﬂ?’g&% h N@Bfﬁhg?‘,"l’
acy(oly maailty) a(kdx b, alikbowy, CaZbdnglkiyinyd, Srylk @ br alkikicayyl- C2_5
alkenyl, aryl- alkynyl, hydroxy-Cl s alkyl, nitrq, amino, cyano,
e e S S P Bine 1
whatkylamido bayaraled, thidlatacy pryitanideo, Bi Av @ibleoxyt, stasbioxyd by R; and
., SRERAMAIIe L erim s antalkyl andalkanly sralplayner
styryl group optionally can be ring-substituted by one or four substituen
notisuhsparieibhyiR seledtdd from the group consisting of hydrogen, halo, halo-

or asS AKKB YR R (ISR IREYSIG, BIQHR: SPARIRING dioh REIES AAMRn(

independently selected from nitrogen, oxygen and sulphur; a heteroaryl
or PRNER 188 NRIRIPRICIS Hetard oxterHE T HEP Brfd ApwP BRIty IfHdnT AIAEIEeN,
disSRY¥EI R ABF A PAHG HEhiSI G- G:Red® dﬁUﬁ%@X'aQ@cﬁiﬁUﬂﬂ&&; il Sin

alkyl, aryl-C2_5 alkenyl, aryl-C2_5 alkynyl, hydroxy-Cl_s ss?, .
endocrine disorder, a neoplastic disease, an immune System disorder, a condition
associated with senescence, an ophthalmological disease, cluster headache, migraine,
weight gain disorder; or for regulating fertility, puberty, or pelage color as an aid in

animal breeding, or for protecting skin .

27. The use of a compound having the formula:
Ar-B-Ar' @
wherein:
-B- represents:
-X-Y-Z-wherein
X represents -(CHj,), (wherein n is 0-6), in which the alkyl moiety is linear or
branched;
Y represents oxygen, sulphur, >NH or is absent;
Z represents >C=0, >0, >COO or is absent;
wherein at least one of X, Y and Z must be present;

Ar represents an indole nucleus ring system:
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alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino, acylamido,
hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alky! or
alkylthiol; and either of R3 or R4 further can include or represent a bond to
B; wherein Ar can be bonded to B at any position on the Ar ring not
substituted by Ri and R2, including the N-position, and Ar' can be bonded
to B at any carbon on the Ar' ring not substituted by R1, and R2; or a salt
or stereoisomer thereof, in the manufacture of a formulation for the
treatment or prevention of impotence, a cardiovascular disorder;
neuropathy, an inflammationR giSorder, neuropathy,
chronobiological-based disordex-a gircadian sleep disorder, an endocrine
disorder, a neoplastic diseasé, an imny J e system disorder, a condition
associated with senescence, an ophﬁ:ﬂmological disease, cluster
headache, migraine, weight gain disorder; or for regulating fertility,
puberty, or pelage color as an aid in animal breeding, or for protecting
skin. 27. The use of a compound having the formula: Ar-B-Ar' (I) wherein:

Ar' 1BprigpiiesanifphaxX Hetd-whereimapyepiesetitsis (Gid ) suinerein n is 0-6),
in which the alkyl moiety is linear or branched; Y represents oxygen,
sulphur, >NH or is absent; Z represents >C=0, >0, >COO or is absent;
wherein at least one of X, Y and Z must be present; Ar represents an
indole nucleus ring system: R, M4 Ra Ar' represents an alpha-,
beta- or gamma-pyrone nucleus\rin E,,tem: R

(@)
or
R>'
O
R1'
O
or
J AR
R{'
(@)

wherein each of R;_4 substitutes the ring system Ar at any available position (including
the N-position) and each of R;-R substitutes the ring system Ar' at any available
position and wherein each of R4 and R, independently represents hydrogen, oxygen,
halo, halo-C, 5 alkyl, aryl, acyl, a Cs_; heterocyclic group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulphur; a Ce_g heteroaryl group
containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
Cis alkyl, Cy5 alkenyl, C,5 alkynyl, aryl- C,_s alkyl, aryl- C,5 alkenyl, aryl-C;_s
alkynyl, hydroxy-C,_s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino,

acylamido, C;_s alkylamine, C;_s alkylamido, hydroxy, thiol, acyloxy, azido, C,_s
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R{ orR2" ORI' O orgR R?" O wherein each of R14 substitutes the ring
system Ar at any available position (including the N-position) and each of
R1-R2' substitutes the ring system Ar' at any available position and
wherein each of R14 and Rr_r independently represents hydrogen,
oxygen, halo, halo-Cl_s alkyl, aryl, acyl, a C5_7 heterocyclic group
containing 1-3 hetero atoms independently selected from nitrogen,
oxygen or sulphur; a C6_8 heteroaryl group . containing 1-3 hetero atoms

alkideiehtshiy SaRCHR fRoth iR g ¥Rt gat BR&lipiut Y &Ik €lkyl, c2_s
aralalkenyl, €208 valkyoug optidn iy salld riapbkubitstadkanyheanyteat_s

alkynyl, hydroxy-Cl s alkyl, nitro, amino, cyana, cyanamido, guanidino,
oG R S R DR Ry Rt
C,-adiddxyryadzidds Cicsratkaty, garpoontaarbgiylamico etostyiyideapbeteidy

said arylalkyl, arylalkenyl, aralalkynyl,ar styryl group optiopally,can be
s B R oS
atomkﬁeilgfmqamwl@gt@i ﬁy@n@@@@gdﬂa@smma@d_sll@llkb}d; arylabkt5C7s
ak(RIECYES APUR ENPUNGY -3 belein alomaRdanandanibh ariRgac)

from nitrogén; oxygen and Sulphur; a heteroaryl'group containing 1-3
alk He a9 atdffs FdBDYEBHINISe RO AIHIIBYES Y BXydenyAEP s SHak:
acyfolos AW, Gioy, AkBBY, Eananginnyb, G & alkyluayl-C2_5 alkenyl,

aryl-C2_5 alkynyl, hydroxy-Cl_s alkyl, nitro, amino, cyano, cyanamido,
andgitheTih B 3 Qi s sy I BBy thRb - @M&§?azido, alkoxy,
wh&RIPANBBDeoNRMIB S-alkyiRitalkyihie angreitheebfdiRkdB¢ R, and

R f,ug?ler can include or re%re[;ﬁnt a bond %(E; \ﬁherein Ar can behbogde.d to
> HIGHAH b?bes YOOt K P GRS MBAFBR P By B adepon on the Ar'ring
not substituted by Ry, and Ry;

or a salt or stereoisomer thereof, in the manufacture of a formulation for the alteration
of a circadian rhythm, for improving sleep quality or for treating or preventing a sleep

disorder or sleep disturbance in a human or animal in need thereof.

28. The use of claim 27, wherein said formulation is for administration in
combination with an agent known to be useful for enhancing sleep quality or
preventing or treating a sleep disorder or sleep disturbance.

29. The use of claim 28, wherein said agent comprises a sedative, hypnotic,
anxiolytic, anti-psychotic, anti-anxiety agent, tranquilizer, melatonin agonist or

antagonist, melatonin, benzodiazeipine, barbiturate or SHT-2 antagonist.

30. The use of claim 27, wherein said formulation is for administration in

combination with light therapy.

31. The use of a compound having the formula:
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R2, including the N-position, and Ar' can be bonded to B at any carbon on
the Ar' ring not substituted by R1, and R2; or a salt or stereocisomer
thereof, in the manufacture of a formulation for the alteration of a
circadian rhythm, for improving sleep quality or for treating or preventing a
sleep disorder or sleep disturbance in a human or animal in need thereof.
28. The use of claim 27, wherein said formulation is for administration in
combination with an agent known to be useful for enhancing sleep quality
Ar-Br reverq?ng or treating a sleep disorder or sleep disturbance. 29. The
wheisinof claim 28, wherein said agent comprises a sedative, hypnotic,
-B-ar'QXrigslxtit%‘ anti-psyc_hotic, anti-a_nxiety agent, tra_nquilizer,_ melatonin
ag%nlsflor' antagonist, melatonin, benzodiazeipine, barbiturate or 5HT-2
-X-&ntagbarstn30. The use of claim 27, wherein said formulation is for

administration jn mbination with light rapy. .31, .The.use of a
X : ! RO 8 I i

R AR RIRnaes A Th LR o LA REAL B
branghydZ-wherein X represents -(CH2)" (wherein n is 0-6), in which the alkyl
Y rEBPé?é}{téso!a@E@ﬁ,%lﬁl{ﬁﬂgﬁﬂqb}(&%@ﬁ?mg oxygen, sulphur, >NH or is

absent; Z represents >C=0, >0, >COO or is absent; wherein at least
Z rgmes et AP 2 mESI D predsabl Ar represents an indole nucleus ring

wh&¥ieMeRion&ARS HiReAnianesratsan alpha-, beta- or

gamma-pyrone nucleus ring system:
Ar represents an indole nucleus ring system:

Ar' represents an alpha-, beta- or gamma-pyrone nucleus ring system:
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R= ORi-oorO R~ R//'" OorgR R2, O wherein each of R14
substitutes the ring system Ar at any available position (including the
N-position) and each of R1-R2' substitutes the ring system Ar' at any
available position and wherein each of R14 and Rr_r independently
represents hydrogen, oxygen, halo, halo-Cl_s alkyl, aryl, acyl, a C5_7
heterocyclic group containing 1-3 hetero atoms independently selected
from nitrogen, oxygen or sulphur; a C6_8 heteroaryl group containing 1-3
hetero atoms independently selected am nitrogen, oxygen or sulphur,
C1_5 alkyl, C2_5 alkenyl, CZ_% Tky aryl C1 5 alkyl, aryl-C2_5
alkenyl, aryl-Cl_s alkynyl, hydroxy- _,51alkyl nitro, amino, cyano,
cyanamido, guanidino, amidingy/acylamido, Ci_s alkylamine, Ci_s
alkylamido, hydroxy, thiol, acyloxy, azido, Ci_s alkoxy, carboxy,
carbonylamido or styryl, Whereln said arylalkyl, arylalkenyl, aralalkynyl, or
styryl group optionally can e ring -substituted by one or four substituents
onsisting of hydrogen, halo, halo-
Ci_s alkyl, aryl, a C5_7 heteroc Jroup containing 1-3 hetero atoms
independently selected from niffogenRoxygen and sulphur; a heteroaryl
group containing 1-3 hetero atbms independently selected from nitrogen,
oxygen and sulphur; Ci_s aIkyI C2_5 alkenyl, C2_s alkynyl, aryl-Cl_s
alkyl, aryl-C2_5 alkenyl, arﬁ C2 /. A Wl hydroxy-Cl_s alkyl, nitro,
amino, cyano, cyanamido, guar{ amldlno acylamido, hydroxy, thiol,

wherein each of R4 substitutes the ring system Ar at any available position (including
the N-position) and each of R;-Ry substitutes the ring system Ar' at any available
position and wherein each of R4 and R, independently represents hydrogen, oxygen,
halo, halo-C;_s alkyl, aryl, acyl, a Cs_; heterocyclic group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulphur; a Ce g heteroaryl group
containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
C,s alkyl, C,5 alkenyl, C, 5 alkynyl, aryl- C_s alkyl, aryl- C, 5 alkenyl, aryl-C_s
alkynyl, hydroxy-C, s alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino,
acylamido, C;_s alkylamine, C;_s alkylamido, hydroxy, thiol, acyloxy, azido, C;_s
alkoxy, carboxy, carbonylamido or styryl; wherein said arylalkyl, arylalkenyl,
aralalkynyl, or styryl group optionally can be ring-substituted by one or four
substituents independently selected from the group consisting of hydrogen, halo, halo-
Cis alkyl, aryl, a Cs_7 heterocyclic group containing 1-3 hetero atoms independently
selected from nitrogen, oxygen and sulphur; a heteroaryl group containing 1-3 hetero
atoms independently selected from nitrogen, oxygen and sulphur; C, s alkyl, C,_s

alkenyl, C,.s alkynyl, aryl-C;_s alkyl, aryl-C,_s alkenyl, aryl-C,_s alkynyl, hydroxy-C;_s
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acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alkyl or alkylthiol; and
either of R3 or R4 further can include or represent a bond to B; wherein Ar
can be bonded to B at any position on the Ar ring not substituted by Ri
and R2, including the N-position, and Ar' can be bonded to B at any
carbon on the Ar' ring not substituted by R1, and R2; or a salt or
stereoisomer thereof, in the manufacture of a formulation for the treatment
ar prevention of diabetes in a human in need thereof. 32, The use of claim

alkydy MR Bl ST AABHAS RN APIGES iACY BRE M ARGFOd i aol
acyknowir aloli dik@ketesragenicaBodianige, f diyho2akviktasein said

formulatign is in a fgrm suitable for oral, parenteral, ngsal, vaginal, rectal,
o L B e e S s R aae e M 6. e sand

whémimdlatontbis horalédrm Buitabjepfoitanahn plarenteral noasaths uageddly iectal

R, T¥AlA ”%85\?%%& 1%%‘1&?1'(([1‘}3?” AL08. Band: %361 8,08 C'%'a%%é;’ wherain said
ormulation is ih an extended release oral osage form. 36. The use 0

not sidisti28:dbivdreiansiit:formulation is in an extended release oral dosage

or a]c UiPor stereoisomer thereof, in the manufacture of a formulation for the treatment

or prevention of diabetes in a human in need thereof.

32. The use of claim 31, wherein said formulation is for administration in

combination with a known anti-diabetes agent.
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33. The use of claim 25, wherein said formulation is in a form suitable for oral,

parenteral, nasal, vaginal, rectal, sublingual or topical administration.

34. The use of claim 26, wherein said formulation is in a form suitable for oral,

parenteral, nasal, vaginal, rectal, sublingual or topical administration.

35. The use of claim 25, wherein said formulation is in an extended release oral

dosage form.

36. The use of claim 26, wherein said formulation is in an extended release oral

dosage form.
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