NOVEL PYRONE- MDOLE DERI VATI VES AND PROCESS FOR THEI R
PREPARATI ON [ 0001] This application clains priority
wonemoeBs80 patent application 60/773,322, fil edCT/IB2007/000330
February 15, 2006. This application is incorporated
herein by reference. BACKGROUND OF THE | NVENTI ON
[ 0002] The al pha and gamma- pyrones are cl asses of
conmpounds shown to be linked to several behavioral and
phar macol ogi cal characteristics including sedative,
anxi ol ytic, neuroprotective and anti oxi dative effects.

Speci fi cal | a_ganma- pyrone derivative cal mal t ol
has been is&%Y@gPWMﬁéMWWAT%Eg to
cause central MRQGCESSFPR EHEICRBEPSGAIIAN and a
reduction in caffeine-induced agitation and
spontaneous notility in animals; these effects are
nmedi ated via activation of gamma-am nobutyric acid

(08748~ fg‘? %E@g‘%ggf; (@}Hél gﬂ@@g fRIm ®LS. patbnt application 60/773,322, filed

thnop 1997; Dhawan et "al .
Febtanophan0é.chie gppli@itiod &5inZ@po28dljerciDbh esfereaober s of
this famly, the ganma-pyrones conenic, meconic and
chel i doni ¢ aci ds have been shown to exert sedative

' 'q?ggﬁgig it h opi od receptors (U. S.
ngg{{eni ﬂ'ﬁpl [ %a I on 3@%3/ 0181516). [0003] The GABA
[0062¢ Pt The slphe ifdBgarhyapenmes emntcsassssefebmphendsi shewado bé linked to
receptors through which the majar  inhibitor

sevestiisheipEwrad Riermeiggio charoigiqsynolufipg stiptive, anxiolytic,
RGBT it v ctod

mIto0hed Beendeldted fibhepehaBAdlower apt hoyndauseseakhiealatehons system
i n _chloride conductance and nenbrane pol arization e
(CPWB kedatign and p ssdyctior i spiivine-indicsd aeitgiion apg.spopiapecps motility in

an%%z%sg;)these effects are mediated via activation of gamma-aminobutyric acid (GABA)
receptors (Soulimani et al., J. Ethnopharmacology 57:11, 1997; Dhawan et al., J.
Ethnopharmacology 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
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[ 0004] Benzodi azepi ne drugs exert their hypnotic,

anal gesi ¢ and anxiolytic actions by interacting with
woOher7mesesodi azepi ne binding sites at the GABA PeTAR1007/000330

hi addition to the benzodi azepine-bindiiig site, the

GABAa receptor contains several distinct sites of

interaction with other classes of drugs that nodul ate
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ur ophar macol ogy, 6th ed., pp. 145-148, Oxford
bednbdiezepirtey afi esshenbialiazépities isl@dncement of GABAergic inhibition of
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alﬁéférid': nadaktion bf trei GABAnEtaptors hy benzodiagepines andd

subsequent |y rane hyper.pol ari.zati on. .The. .

Y PAEURTSPIRGIET DA HOSR B PRIl §ieH oYy in ecent

ye%aﬁéﬁ%‘%ﬂhg{ Sct BY 1R PRERH BLHRE BRSarrKelown to exhibit anxiolytic,
non- bénzodi azepi nes has been an area of intense

sddﬂta\vdmﬂdimgb@cad:ffeﬂits edile cympounds dlet actesdneerseiaponisst & this site

that act at the, benzodi azepine site are.kno t
el@g(qﬁngﬂqgeyﬁxqqgn%qncqnﬁw, iagé p%an@ﬁﬁg?ﬁf%ctsew%sl%g’et al., CNS
S@Q%J?O??ﬂpgﬂﬂﬁs that act as inverse agonists at this

ite elicrt anxi ogenic, cognition enhancing, and
[0008)c ONVIteswajor difdreers o Waiok GARA, @beptor€NSrSpatinaportant

10: 21-7, 2005). [00Q5] .The major .di sorders for which

themp i st BFISds BBFEY SHOTH SP I AT ERegcsics, mood

d%glrdgl%t ?chu?)%é%gfaé ggli)ﬁ'étggl ¥1rerg% gﬁBﬁii%fs.s g}&ﬁgrﬂseééi}]ﬂ@r modulators are known

i sorders, di sorders, schizophreni a,
topfhNaraith Gtaaepldindéegeand poSaBlalleteptooduintdus et@hBAaraseptors
arlé r\])\(/)i\ggy used to promote and maintain sleep in a variety of primary and secondary sleep
disorders (Sanger, CNS Drugs, 18 (Suppl. 1):9-15, 2004).

[00006] 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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to play an inportant role in sleep and positive

al l osteric nodul ators of GABAa receptors are w dely
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primary and secondary sl eep disorders (Sanger, CNS

Drugs, 18 (Suppl. 1):9-15, 2004). [0006] While

benzodi azepi nes have a |l ong history of pharnmaceuti cal

use as anxiolytics, th . i hi
el Y PIRRHEEa HEd (HORER ke BTy B g 7195215,
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L aepet 8L (Toee Sl e Dt Ll e
0 609'25%‘3-9775?@(1?52{6%6{69%@%, BEei! Res. el Bt 99 pilibertal

ess unfoward si effects are sought. [0007] 1ndole
devolopmetmigsyulsties séasoadl Irgprodussien relrepasones] anst epididymal i, as well

hydr oxytryptam ne; 5- '
R NN ———
E1§%)If81§1§c|§1§%fmb'tlb@%éh,”@@‘;? Erfherst SEMrWRkei Ry 08S85:1076-1078, 1976;

pet and no There are an ‘extensive nunber of
Weighnétan] Clin rEridevensl. 24:83% 38R di086,t Reascattived bl.crigapotgplogia

APSTELELG0L, J e EPTSOLAE (BSTLfc .

| nelyde pegubadqio '
SR S g 01 o g S oy s
7:649-653,,1998;. Rifpielet aRYstitbdlmi@Res1 34:19;151 9993), bloadmrrssure (Scheer
responses,. (Maest ' Conti, .J.. ' 0,
et2g; me.rtp;{goé é@d’s921r52 gé%%? g]iuc(ésg r%qtgtzollﬂahlgﬁ%ﬁh,?gﬁt?n and body fat
AT , r et r1. . -
L T R
alS Bagia ek, Belprodus; 199). In etme petantenpsyichitric dperdpigynay have

ERCENTI N NIRRT O Y N
ca%aél%ﬂ?% g&%&ééonﬁ@g%apﬂmr, Elter®! Med AREEN61911 F,2085)) Melatonin
also acts as a free radical scavenger and anti-oxidant (Pooggeler et al., J. Pineal Res.
14:151-168, 1993).

[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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Wight et al., din. Endocrinol. 24:375-382, 1986,
Paccotti et al., Chronobiol ogia 15:279-288, 1988;

wabwawssset al ., Cin. Endocrinol. 39:139-199, p€9982007/000330
Must onen et al., Endocrine 16:43-6, 2001), Corti sol
rhythnms, ocul ar pressure (Sanpes et al. Curr. Eye Res.
7:649-653, 1988; Rhode et al., Ophthal mc Res.

5*3%87{/1@}] F%ﬁ%ﬁgRi@Z& %9 glﬁ ?g r3§? fgg@f :Tzehtﬁg &Ja. e‘t al Clin.
PI&Hﬂﬁﬁédl NThérePt: 550-8NtboBpey dép@éssf(ﬁﬁ%Ea VA 0N @lﬁﬁpﬁycﬁ@[ﬁharmacolo gy
urine excretion (Song et al. F—P 11:93-100,

2&.@@47703@@031) aad particul@hssnhaReghe matolratlvséfahws)f slegp 71) inseynnia
bR pRHGE CreBm e P RE AR PR DRUE spulication No.

wah Heol s60e) di sorder) and are defi nlte candi dat es for
mel atonin’therapy (Mller, Altern. Med. Rev. 10:5-13,
[0909)]5) Tietesis envidle spestrumcfsyaptandticaespoagtisdamelaonma rﬁ@éﬁments in

dl?fgrells }slar_élggg ‘ig YSCIF%%%T&%%QEQJ%W e§ ’ab,i@liy ]Slﬂugﬁﬁycﬁogharmcol
2605 ds‘%%?est(ﬁﬁltnof@i@to%ﬂ 41. §p@1salcf INGad1Y1 3 smub altg@g) YaBERay et al.,

and wakef ul ness in humans. Mel at oni n has
Indchmi JnivVetleSad58:622-8 Os%ﬁ%hrmiczéae@ﬂaph@m@nlgrhl}aﬁ KPases, kgphalalgia

2fa5s-Lhearios BOSRE et LS ep R JEE P P opBigh G Rliepressant
géﬂ@s g I%fterﬁ NFE5 095882 ($18knit étga)l 7. dﬁirﬁ?@ﬁhh‘é Eﬁ@la@ém%m 4,

yndforme (DSPS) patients, shift work
2000) gl mesma, w@ng,tseesssr(éatmttomg ahl RmhmnoMenl aYPﬁT@B@lséﬁI&QO -309,

li‘}qagﬁg% gz}%(se%%;s ?%mﬁ)a%?& 9%1@6’%%&2}3@ hgc%]rde)t f{]f %Bypélgensmn

4246) b abg FRhEY 0@'8” Phst ﬂbf)l%hoﬁ sdat 0/v 69,y PN akigGrithdrawal

prop ertles I'n bot h nor nal i nsomi ac _huran subj ect's
syindragnes (Eisbpd hUZLs Pytest Nal 6,4698043@podbmporc}am(€a2dmgn_et3@ 2J. Pineal
RS o 1 SUPBer s e R e MABITTERB I L7243, 199;
L s,g%gg?&,%rﬂf? cahQRiB AL T83af Moo B §l., BidoRtine 27:179-88, 2005;
U.S. Patents Nos. 5,196,435 of Clemens et al. and 5,272,141 of Fraschini et al.), benign
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; Ca\‘gnacci 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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346: 541-543, 1995; Pandi-Perumal et al., Exp.

Gerontol . 40:911-25, 2005; U S. Patent No. 5, 498, 423
woho@ziezgsel ). Melatonin and its anal ogs reducePCatBwoy000330

to sleep onset inpatients with insomia (Roth et al,

Sl eep, 28:303-7, 2005, Zhdanova et al., din.

Pharmacol . Ther. 57:552-8, 1995) or depression (Papp
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VA3 or FHII. mbﬁwhﬁpl%)t@ﬂl@@f@hmwh?éﬂ@@mm ie@i$a, London, UK,
(Munoz- Hoyos et al. Child. Neurol. 13:

501- 9,
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106RBd ghadl{ b &RIcZePNmeRioas 6esn. DoRGE ax o physiological activities
"Antidepressant Agents", U.S. Patent No. 5, 093, 352;

asgtibed fo the MAT-3 (MIL2) sits. An a@@;&@mdpﬁaﬁ@n@cl@tera%wab intrpcellular
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tubdiin-283cihita, pr&%ﬁﬁé@aﬂaﬁﬁﬁr& @PSJ' Pﬁleﬁﬁ%‘ﬁ% 3219 ab97). Retention
Hypertensi on 43:192-7, 2004, Zi sapel, U S Pat ent

patispisi of acadlgaptm—melﬂtbnmgnwetw mtgl rafgy dvmomﬁﬂtramﬂam feshpwlation

m(t%%}%@?rh gﬂtp%t)%rty lélpg, heﬁrt %g?nﬁtg%im §QSA§§1§/_ sgg%%g’ea%g W@l’yachumnamkul
et LaYsccanasrscb opg@al ez et al., Melanona Res.
1:237-243,71991; Lissoni et al. "Eur. J. Cancer
[(nm] 185t iE8%ar 1RoterBhagka btoadlrange@ﬁdmmen‘éc Q%vagmsmonin and
20 S LT3y S 25, R gy o
1n@|_é§§éet 'rv%ﬁg tglE ?&at%lﬁ@x%&gs@g%{é ep%t?enﬁgpﬂhs %Plgc{l? 7f1ﬂasl(r(]ZIOtos Arch.
Pliurmo filhaum Pt &nit 35&225@94’0,%)@2}3 6Bhasé c@ng@paeﬂs ynay offer longer
dLP gt%n selectwe 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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contraception and fertility, precocious puberty,

prenmenstrual syndrone and hyperprol acti nem a (Pevre et
wal2007/033880 Cl i n. Endocrinol. Metab. 47:1383-1388¢CT/A8087/000330

Purry et al., Am J . Psychiatry 144:762-766, 1987,

Wal dhauser et al., din. Endocrinol Met ab.

73:793-796, 1991; BISpInk et al. . Pineal Res.
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129- 36, 2004), ischemc stroke (Cho et al., Brain
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aton n receptors bocovich et a
ny’f&Ifibh&, London, UK, 187- 93 1998 Mai |l | et et aI ., FEBS
ett : 578-116-20, 2004) -1 is localized.in the .

06N an (}r hess 1pa iR g?egfmlgrOég}ﬁlgp@g@ﬂC SSPPRRSS i‘? SiesyC gRgtonin
reﬁllﬁgkéj t% t R b G ment¥h afrdtatidoadh® C’?ltleeﬁilcf@ééail Mallsbility of a

nervous system ere are no physiol ogi ca
nueHdr bF SSRSS agcelinleaduse dna$ el twﬁfeﬁn(ewml)alﬂntasmde ivariety of different

addition, nelatonin interacts with_intrace

clisies eomkitiange Placsbe spniriis stnd eArlilla}f,%depéfgpsglate&posﬁje results of SSRI
trzg apll rﬂ in F%?e?)&:gglé héqsé?swe ?@ulﬁ%‘%ﬁ&@&] (T8 pasit @'is%?der

el ns et a I neal Res.  23:32-9
préf8istruaReindRdrh@ulimia 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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patterns of radioactive-nelatonin injected into rats

dermonstrate nmel atonin accumul ation in the brain,
weizoariobzasy, | ung, heart, gonads and accessory B€X/1B2007/000330

organs (Wthyachumarnkul et al., Life Sci.

12: 1575-65,1986). [0012] It is clear that there exists

a broad range of therapeutic uses for nelatonin and
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[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

7



to nore specific targeted therapeutic interventions

such as the use of the 5-HT, agonist, sumatriptin, in
wai2on7ase80 and cl ust er headache, and the PCT/IB2007/000330

5- HT3ant agoni st, ondansetron in the control of nausea

and enesis. [0014] There are an extensive nunber of

clinically relevant areas in which the invol venent of

D%%glg?éte'%m ?@@1 SAlkb‘%%lgé’SfrBéh?{>&%{$ du ghﬁasmsw US®s1 246 of

ear anxi e and

Homreoay, 5 C@ﬁg@lét d)ﬁ&&dl@@ﬂtdt al. an@pped, e oﬁﬂllésﬁﬁi ¢tn@ Melatonin and its
regul ation, sleep, sexual function, inpulse control,

anglogs MespmetRnsiptesbp adfecss of GABg\uueaqnt@nm@g;}atﬁgs @isgpel, U.S. Patent
apgﬁ&{tpo%%g(? Q%Zi‘)b'S 8 {]75 6@9 L Zl\é%]t %‘ S alslacaent?\\fva r6 69%’31'42

ensitivity S, neuroen Ctin

[o0egyul alhhsﬂ[ln r&hﬁﬁﬁﬂ iagd) nbﬂ-}ﬂsﬁﬂhfd@@éﬂd@ﬁﬂ dfbettdrepevalent in up to
resgonse and carcinoid syndrone. [0015] There is a

35k @ ﬂ@m@@ulﬁm@ é?Pe;f,lQWﬁtU@ﬁﬁ{thecagﬁ a8p opyESOTithe seisel {1t the United

SR} PoREnS i) B Pl B L e Al LR by fpaigod etucose

tolUdHRE InFhct SSFT 8 dldetes hb@ie@@ledlé?ﬁieﬁﬁ’@pﬂ oBrticRs iWoRRIWIEN By 2025,
trials in a wde variety of different clinical

anceshdiatsdaing . mlﬂiucabmleozm lrage disdetes, yaoss of whem will inhabit China,

d |t f
G PREL ShACBRR Bl ST 2ol i Csrt P R faphese
pOPuRGOH Fith dMaLFTRE; SlIth@ﬂlthydeél@I riQd®in r@ﬁéthﬁﬂ&s ARbV&réasing alarmingly
autistic disorder, diabetic neuropat %d and di abetic
1

(itgb elseady twite thipeiémepmere pravaent dhanf tppe A diabkies). cal

ditions tha ave repo t nonstrat e .
10G8lot o Te PRlmER LR e e REE S riTiman oF o dutiers.
AMBL&Ed FARERSA R autGiRRRi8 918 0s SREANERT M Jeﬁamld@éﬁne and

condi ti on, post stroke depression, dysthym a, seasonal
inffmetary pative s méght cmequamﬂ@ dgivelopuient, ofgnwilialresistance. In
sar der

ifass, BinedftorRtn ST Repanae: HRMP ST LR vl pnnied
dyRABEBASbUtYRL mechanisms causing th1s phenomenon, i.e. glucotoxicity, are not fully
understood. Insulin resistance can be demonstrated in healthy first-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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syndrone, postpartum di sorders, bulima nervosa, post
traumatic stress disorder, autistic disorder,

wanowErwsssn deficit, hyperactivity disorder, TOBRCEAB®0T000330
syndrone, trichotillomania, onychophagia, Prader-WIIi
syndronme, paraphilias and sexual addictions, premature
ej acul ati on, mgraine prophylaxis, diabetic

o L R BRSBTSt VLS e m o

en c?]c"i’i!n@ phfldrEsY Tt %t@@@blﬁ@fn@'tb] ﬂleﬁran@@%ﬁ@fa@@lu@stﬂmabwp&y in the target
ronic schi zophrenia, self-injurious behavior,

celd, hd tHis sctivRbey M@lwﬂ@mﬁéﬁéﬂmmn if ithsr iptrpediylas ’pagmf s teceptor

LB S R o B R B S e o
sngirn% ?ctab [19 %@ellﬂh@h@' BchétLlcfals 2 TAB nixidihrget tissues of

tate at the 5-HT systens are predoninantly
mﬂﬁﬂlﬁl‘l |mm0}lcamﬂon fratmusokst liveriamd edipesst tisshatierdiatstiggulates glucose

t he i at f th
phb IO TRape Rt ae Ry B o R RSy b sy
pré&iﬁhgmﬁﬂlggﬁ%f ad ﬁl@fno% theOstH@%e of gl %_z'éb“ g%n% 1ibertdhd skeletal muscle.

eased may not be at synapses. 5-HT effects
It pvouotesrthe dtieveey(p"emne@tetrxﬁeldéatm @mlsﬂ\ai’ﬁa&)dmaémosg/tlssue where they

I I
o eross SR AT Y G bGP T 0B R St proci
sy&%H&Qk1ﬂ&%£kﬁs'on The nodul atory nature of the 5-HT
tens can be seen at the clinical |evel through

[0023]9r ad{eo@nsre\matdh smgg@ts thetUhere iam bightepressigr peths dyfokine
tqkﬁlg%?n\éhrgg 3& elgq;lﬁé a}/dt}% F 825@\/\%5 iEvRh AR S itRat this

e ar ousal
ToWFe loeis alpmgmpst cthtmbuhtg tp dnsalia mw&ﬁ@lca@nd ite syerq vt Bipe 2 diabetes

r.ou
OB AR SIS ot o Setaeat o o
rrs]dhbltﬂsehﬁmlumg of aphet, adiposernd meuseulsr Bsges. Jb h@rg@med not only

g%&%&i@&’ﬁn@%&t%ﬁ@&h %Is%qi) Wt ciad aveidsdebait Thesstéiine is

XCessl ve al n, somia and sexual .

achefadrivthimoats a{nd @lwatym@ow elberRoadtionpy BY aeien the ¢ he
pﬁ?gﬂ-ﬁoﬁr il IRQ I%LHh%EM&Qdﬁhﬁ)sﬂ&]ﬁkﬁwa@% Wyahodifgng

ge nunb f erent ﬂ nP nt .
I45iA16g ﬂggpglggpgp]@ﬁgn of the synthes1s of the insulin responswe glucose

transporter GLUT4, and through interference with insulin signaling (perhaps via leptin),
TNF-o promotes insulin resistance and anorexia.
[0024] Trrespective 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.



coupled with the rapid progress of the nolecul ar

bi ol ogi cal approach in discovering new 5-HT receptor
weubi7ypsss) shoul d foster increased research acPCVYilB3007/000330

directed at the devel opnent of clinically applicable

5-HT nodul ators that can be endowed w th other

phar macol ogi cal properties in order to optim ze the

araneter or the clinical effect. [0018]
Omﬁggﬁ%ﬁwﬁf@{% nmel atonin or serotonin and
[od%gon%’viéwg Wet BrdRbRk MReadsedl, lonsindiadsraaokenwbild be of

profiles different fromthese nolecules, are likely to |
thebipetiposd fant vasety pli arardtos ani conditionspartigalapy drpse gesgciated with

U. S.. Patent ). 5 51, which di 0se
el T otr ) g S B e s oy lgresses
theglﬁég? QUNSre. thekaPERRAI Rivih&RAlcothpatfdiaha®those aimed at modulating

maceut i cal” i ndications including sleep disorders,
onebfithesd clessenalboatSuohsn agemravimesay MErh anidddd depisseaqtenin receptor

PCT P ) L [ WD 87/ 004 d ' :
SER R3O ETRINS THBYCH BB OB BTRET 5 B PAE capipide
neﬁ@%@ ‘?E@é@%@@%ﬁ tol &ldatifderFieRmyaMdsdditibrial chisicgienefits, such

ses the production of nelatonin |
as 8Rep Anploogaeitveitlebdneficial effactsousdaytimeapgilance. Iy e gmique

i ncluding the adm ni.stration of. nel atqnin i
meds 3 iaEeT- @stag‘?ft%\wﬂgli‘?tgj&pﬁﬁ}' Cﬁgl eoq%e(cﬁer e_{é}eéla{[f) ment
begéod% neé\/%h?{ ?ﬂﬂoﬁrﬁﬁ@laﬁ’(g lﬁm%_@ﬁ&@n@ﬂiha‘ﬁhﬁ shinpios@st eri c

rober i'es o e naphthalenic ring and the indole .
[0036)g hBvaidiger tidi edeasimdentionhddravied theOhesdh for 9o melgoninergic

1484- 1485, EP 662471 A2 95Q712 ?f D%gr eux et al., WO
deggatovey 3ffagtinggmsulpregstanceAng R L 4120°88s . patent's Nos.

[ngné 5% g’gg eﬁ’tgrg ng;énﬁtof e abo@e—é@?ﬁ ﬁ&élt@,fpat%ﬂf hfi¢a®dnsaind

esieur et a Mel atonin and its
lit&aa© 8% c v Mrdddeanrtlitabe inchmoeftkldraindly réBMceecept or
nodul ators (Zisapel, U S. Patent application No.
US20055 175692, Zisapel, U S. Patent No. 6,469, 044).

SW@X@?%Q@W%P@%@% and non-i nsul i n- dependent

s aré preva inupto
[0028] The invention relates to compounds having the formula (I):

Ar-B-Ar' (I)

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;
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35% of the popul ati on dependi ng upon the age and
nature of the subset. In the United States al one, 16
wai2bd7ioossspeopl e have type 2 di abetes and 13 m PCTaB2007/000330
have i npaired glucose tolerance. In fact, type 2
di abet es has reached epi dem c proportions worl dw de.
By 2025, an estimated 300 mllion people will have
AfhcpREhR%n iMBRinuekudiRGyWh! i nhabit China, India, and
the United States. Because of an aging and
i ncreasi ngly sedentary, obese population with
changi ng, unheakthy diets, insulin resistance is also
i ncreasi ng al arm it is already two to three
times nore preval.en type 2 diabetes). [0020]
I nsulin resistahte T %écurs early in the
devel opnent of type 2 di'agetes. An altered bal ance in
t he aut onomi c nervous dystémand in certain endocrine
and infl anmat ory pat hways m ght contribute to the
Ad espedsefeRn lpdh-, be&Ubi Sarii@] Siacficldul riaates,
hypergl ycem a further aggravates insulin fesistance as
wel | as beta cell dysfunction but the mechani sns
causi ng this phenonenon, i,e- hycotoxicity, are not
fully understood. Insulin{regif\stance can be
denonstrated in healthy fiyst gree relatives of type
2 di abetes patients who al5o hafe a high risk of
devel opi ng type 2 di abetds. [0021] The fasting
hyper gl ycem a of type 2 diabetes exists in the
presence of hyperinsulfnenia; this reflects the
presence of insulin resis R the liver with
resul tant gl ycogenosis an {@coneogenesis. In
addition to the inpaired pasu En suppr essi on of
, a técrease of
i nsul i n-nmedi at ed glucose'uptake by nmuscle cells
contributes (about 50% to the resultant
hyper gl ycem a. [0022] uc tol erance declines with
age because of: 1) increaged R2' receptor resistance
to insulin; 2) intracell ular Yost receptor
di sturbances and 3) dim ni/Shed,’
o)

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, , 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 and sulphur; a C, 3 heteroaryl group containing 1-3 hetero atoms
independently selected from nitrogen, oxygen or sulfur; C , 5 alkyl, C, alkenyl, C,
alkynyl, aryl-C, s alkyl, aryl-C, 5 alkenyl, aryl- C, ; alkynyl, hydroxy-C, alkyl, nitro,
amino, cyano, cyanamido, guanidino, amidino, acylamido, C, 5 alkylamine, C,
alkylamido, hydroxy, thiol, acyloxy, azido, C, 5 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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pancreatic islet b-cell sensitivity to insulin and
gl ucose. Insulin resistance, with secondary

waoypermsssal i nem a and/ or hyperglycenia, contri BATEB200T000330
many di sorders associated with aging, i.e.,

hypertension, obesity, atherosclerosis, Iipid
abnormal ities, coagul opathies and chronic

cop B S VRS 51 P R I oni 1
hetefd %[Blﬁl erﬁféﬁtly telbsteEfrbihni @b gdhObxyidee of eulpldt @heteroaryl group
car yd lipid and protein netabolism Insulin is

comsteinires hfatemtbms andspbndently smlh@etbﬁa@cmtr%% arygeaad sylphur;

Cip ﬁﬁcty]n g:y 26 él:kﬁlgflneéﬁl aﬁléynygr?ay l r5§ ggt |r¥/ %%‘In é,f‘ ay{ ogi’n St“ﬁ{ynyl
nyfloRase fkpg'nﬂrd Rndifs ckﬁﬁor @%Iafnlﬂd@fguﬁﬂﬂﬁlooimidﬁlﬁ) acylamldo

receptd adi ng to ‘phosphoryl ati on of insul
hyﬁm&y,ﬁhmﬂ asylbsy, raaides alkbRG)carbpky.scagtoaytagido, C%g]é(g]d@ adfylthiol;

angPSQQ 3?ﬁgaﬁg%%p%ghggﬁg$?§%8%§e quﬁ§&$?h”§tab°"°
Wlﬁi‘éﬁwc I‘Eb@%ﬁ&ﬁ 185t AHS Bbstiion by e AnthautitpobRititbd YR, and

n stinmul ates glucose uptake in insulin sensjtive,
Rt :Lr&&ubﬁg tha’m('j nositisk ehé tal cams dbadeddads piany¢ATHNY the Ar' ring
ucagse pro u on in the liver and pronotes the
HOEEBFEB en in liver and skeletal nuscle. It

or%lﬁg a%éuﬁ %éegva%wsaﬂfor@fé?eo%hwr itfdrest. fatty acids
to a pos tissue where they are stored as

[Oozg]gl yAemlsezlblmmndl'a:rylbodpy&slests ipherfydor sathtleyli s i nhi bi t ed.
eneral , over t

0pH35] Wdhoinpreridscsrio the esnspudl & PESePphids LRI Ry,
ssj.@n

i RET B B S R P dErp %%Es@%?%%ﬁﬁﬁgﬁﬁf‘imgﬁé“

fotrhah (hhk $s TOF,),8 ¥ & >&Ipoi ke Dl >Codt At sundrdale comHaning s

resi stance and it bs t
boBeli, iy X arnqpmgm;l §So§?ﬁlq 1ﬁx§ gglgﬁt %llggxeﬁ %g?oqgéoesﬁhog 5 of the

mgcfle ?%%beeaéh gfra Q&PR Jﬁ'd%gn iR Al Ef§ a Ehemag) s

adi pose a ular tissues. i s produced
bom@bd W ¥n PysitionD od denpesening &), is hydioge g]oa hydroxy group at
poaslgulo%OSCgft tﬁg p}?rgge rlrrllilg,celnd Rczells Hlydro-grel}{ gr acélatrlgolgclyng%o{lp 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 R, 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 (), 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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activated in tumors and obesity, anpng other

conditions. By acting on the phosphorylation of |IRS-I
wanad7whsssphat i dyl i nositol 3-kinase (Pl-3), by RrOTiIB300TIENO330

resi stance through regulation of the synthesis of the

i nsulin responsive glucose transporter GLUT4, and

through interference with insulin signaling (perhaps

(08 et tensin P PeBhBBrave Bt R bELirR AR o pine.
ang/?f hitid48 e isu i Eé%?étaﬁfc@ dnivifabetid 488 P fadordl doRde&ycifed with

ects on"health. This is true even when gl ucose
strblod, éschamen, centmhhgrvoid syisten ((PES)rtesdntsu tCND dispedery incluigamg

negq\éﬁééqngial%gg Id.#gasrrgg g?gf%% E,%gﬁgljaﬁer?g?%gsgi %ri(elg?tgov I%F(Z %geé‘al sclerosis
SRR AR et e e O ki
prazlredtidgﬂmase«lde eidispquenpesfafths ovenstinwatids efthe excigfory pmino

gl ucose intol erance, 2) . | i St 3 .
acgEr T BRST BiPY G S H e SRS P LTS G RS SUBHI S
di!b%’eqs,aaﬁ%éy, &fleh H%o%f@n%@i@"g%@%nﬁa,?@ﬁhﬁﬁﬁ@ lisBases (e.g.,

resi stance syndronme or Reaven's syndrome. Cinical
depiesslefi,ipgshoaish dheuhse jodin (dnlalgesin)s gtlicpaelyéomegalovirus ((%MV)

wor | dwi de. OBJECTI VES OF . T | N\/ENFéC]xI OOZ’ﬁ] I n, view
re@mulﬁ ARA IRy BIORBHRAPS B OSBRI GATEHBE h Ao e 8 P e s
RS0 00, DAE PG Dladrodnl ot T e
[0033]at OBiyrwayboftilithdr riabbiationnd epABAIogiof cond tierpuiaich dris

et R ek R e R
o 09 90 e 85 G1BIES Al BT gt
hyRER&isiing/ Bloddgmighktisn disbiiess) diftanomatbryGARadereceprepathy;
U 820 DY SPRLL S Co,ProY de e S L I
de‘f:&jeg is%"éllg sﬁﬁf?&{lé}sﬁiﬁ-%ﬁbproblerms, 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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as sleep inprovenent with beneficial effects on
daytinme vigilance. Due to this unique node of action,
wohew@ozsgents wi Il not display typical side efPetiB2007/000330
rel ated to benzodi azepi nes, such as tol erance and drug
di scontinuati on synptons. [0026] hi addition, the
present invention addresses the need for new
nel at oni nergi ¢ derivatives affecting insulin
X-¥e4i st ance and type Il diabetes. [0027] The entire
wikpntents of the above-cited patents, patent
applications and literature articles are deened to be
X tepeaempe FEHB - feharm mip Or@f wrehick thesUnmmyetprs ipgar or
I NVENTI ON [ 0028] The invention relates to conpounds
brightthg the formula (1): Ar-B-Ar' (1) wherein: B
ven- St r@lidabsehiepr esents - (CH2), , -
Y{ ég’rglztlggkigein’sg%?%%’ ?qﬁﬁv\hi ch the alkyl noiety is |inear
Z @presemnefetd), of >0ppr 26t @ ioxsgat, sul phur, >NH or is
absent, Z repr t C=0, >0, >C or is absent,
Wheghdr ét kaﬁpnp@&%ﬁ%ﬁ@%@ugbe@rgﬁa,z nust be present; Ar
rir{lgesg/gt@ﬁleﬁlt RpRRediDIQIRoRUEIRYS: Ting system Ar’
epresents an al pha-, beta- or gamma- pyrone nucl eus
ach O R 1 4 substitutes the ring
ition (including the
N- position) and_ eagh gf R . Substitutes the ring
Ar' at any avaiTable positioh and wherein each OFR 1
and R1 2 . independent I[}/ REPresents hydr ogen, oxygen,
hal o, hal o-C 1-5 al kyl,

ring system wherej

ring system Ar’ represents an alpha-, beta- or gamma-pyrone nucleus:

Ry
0]
Ro'
0]
or
Ry
0
R4
0
or
] Re
R4’
0]

wherein each of the R, 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 R, , and R, independently represents
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aryl, acyl, a C5.7 heterocyclic group containing 1-3

hetero atons independently selected from nitrogen,
woxygmassand sul phur; a C6-8 heteroaryl group cearaBWOTIYO330

1-3 hetero atons i ndependently selected from nitrogen,

oxygen or sulfur; C, _5 alkyl, C2-5 al kenyl, C2-5

al kynyl, aryl-C 1-5 alkyl, aryl-C 2-5 al kenyl, aryl-

i YR o Bl ST Bpmo g

1-8hkitAb RS ’m&%eﬁde@ﬂkﬂ ytiaetbdomhiigs gony oxj‘rgéh@hd s@l@hﬂn@xﬁﬁ .
azido, C -5 alkoxy, carboxy, carbonylam do or sty

hareargl groslap@ntammgall thercaatymam@@nw lendly aglegied Hom mé?gen

o3t G Tt PR ARIEC BTN Go I RSHER e MR 8

alﬂén‘?/y REARS] %myﬂgl ﬁifdﬂaxyl@g@myl hRate) amlind, @y4sb, byambiydo,
aryl, a . 7 heterocyclic g@up cont ai ni ng 1-3 hetero
gtainmimtm amm@p@mehmmjo $als el lm,&nsﬁ lelasgéer, hygrsxye hiedy

acg 06 azich)d lﬁé%}? ?0;9}1)3059 o&ly?an %nc?xafé, e\ﬁlﬁ@&h%&lﬁ arylalgyl
a1§}éh<féﬁw aryﬁl-kﬁyﬁ'o'ﬂﬂ(\g_r[yll : C‘% c?tlgﬁilglncaln@é-rﬁmfﬁupcé:yﬂ;mtsed by one to

foat ktyhs’glﬂuenﬂs ym:tte(pmde@tly s@e@tpq}( {rom the g}fqyp canfifing ehdepgen, halo,

b AIHb g s e aes it kg o B R OB el e,
1n§el?elnﬁé’ﬂtl)p§ele%{eiﬂm - inffogeANtskygéd zilﬁlr su@fhuR3 IesterBaryt pfoper

can 1 ncl'ude or represent a bond to B; wherein Ar can
cdneaihiop dieth 16 1Btab atomys inderendantlysaleslied fmm pitiogem eKysgen and

s B £ B b SRl AR SRR MR

h @Ot alBWbREO! Mheld, ByanRle aﬁa(mﬂag suadldifo, amidino, acylamido,
yqwar rmbeu?ﬁlldcally acceg)tyaab ey sal t o% st er eoi soner Y

hydn@rye dfiol, p00@Y), azidoakakyhearbixy, carhpyylamidop Peadler 08 alkylthiol;
JBESRL B, RSP L S030L Wshatt BhEkHLSE 10 e
@egyﬁégé@%h@nﬁg& ﬁlﬁﬁ At by RsRio8IonaHe A9 MRG WOHSubsEtuted 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, or R,

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

-(CH,),., Y is >NH or >0, Z is >C=0, Ar is an indole containing a bond, R to X at
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for_rrula (_I), Xis ~(CH2)2-, Yis >NHor >0, Zis >C=0

Ar is an indole containing a bond, R3 to X at position
wa 20f7/005880i ndol e ring, RL is methoxy on positi @aTABIH7/000330

the indole ring, each of R2 and R4 is hydrogen, and

either (a) Ar' is a gamma-pyrone bonded to Z on

position 2 of the pyrone ring, Rl, is hydrogen or a

RITETCCIRI CHCE R
an(? Iﬁg glg =RYAPREs fdiGa-pPFonebbnd¥d toiBatddsitionleofilte pyrene

. onded to Z at position 5 of the pyrone ring, RI,
ringnRl, Rhydregerach hijrdxy genpat perdison § ehdiepyropeginggngRat e

pyrone ring; or h ticall
o e i e BB e Bk ASSRRLHibERPRL L
phAlnERehGIYdE&RptaBld daft of GRRR iR MREQH! InGdecaipetoricions

containing as”an active substance a therapeutically
enthbflimednit \er iaapdefinedfabave anpd irdaroflpfaopyranaripg pondsd tg Z at

pogﬁ;ﬂ g?og ?}g:)aiflgc%al-@%l or?%ﬁgg %‘%ﬁﬁgﬁﬁf %; ﬁ%ﬂgfﬁﬁ%‘;@&i%ﬁ \Q%Ihbnﬁ"a%eutically
a"g%’?%’g% %{1)11 dgrétcﬁﬁ%cﬁgbn%%é}éoﬂmr e pharmaceutical ly

_ uents, preservatives, solubilizers,
[0630)| si Thepserndivention slso excdides snthin iy scone Hiegrrgparation of

compPRIDE SRR oRaNRh O TSN Lb TR i S REpifRsere
usEAl a?ﬁ%e(ﬁﬁ%gégf *rﬁé G Bk A1Roh@Rsitiond TS adadlhtive
ani nal s. T

( e conpounds of formul anél) are useful
subGiEnderagthtrapentianidly efifeqpive wentitng,a camgoond af Firru (Gger

! i ; .
phagsten Herdla a6 PERLLE FORBSrop BT 5 B GHEs o g et 89
foisr}{ﬁltagg?  BRLidtof orfed W s %ﬁﬁ%{%gﬁ%&gﬁ dbdiptable diluents,

neurodegenerative di seases (suc einer's
prlé_'de‘ﬁ\&@i&es, seloyiizespéhulsifiets pdibvat) excoséns le_g)rr,iers conventionally
untington's di sease,. P [ n' ' !
usgg« ﬁuphﬂ&i@}l@@u{lp@é@lﬁ Hgtegpa%:fjé{;&ﬂ%?q{%. t g%g%\%%t?p@%m@c"éﬂu&l
fo%ﬁnﬂlﬁg%eﬁﬁ%g aQbptkd For MUEHRbikdHonab homasy addiér Lxahkat ory

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

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 compound of formula () which is within the range of about 2.5 pgto 25 mg/kg
body weight;

(iii) 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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acids; treating or preventing psychiatric disorders,

epil epsy and other convul sive disorders, anxiety,
wehewswshisgor der s i ncl udi ng i nsommi a, psychi at r PCT/IB2007/000330

di seases (e.g., depression, psychosis), chronic pain

(anal gesia), glaucoma, cytonegal ovirus (CW) retinitis

and urinary incontinence, and i nduci ng anest hesi a,

neqv\\glélﬁfx%?@?g(gﬁgféln%gf'ré nl t I aﬁq’f)ﬁ({g? ﬁ%l{ldcf%ﬂgnot lll’nlted tO
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9 s af &0
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nohebmb agiy; such ras hpldrachlstie epd diugerid ecis, mgl;gq«.a% sg}@jlw @gid,
sl eep syndr]gemﬁshlft wor. k

wcSieaih SHBF AT BgPHSbH YL ST SRb BRI AP gt pylghuric scid
Saﬂk %? Lflfe ot Fé angd&ﬁﬁﬁr[k% thd§liaehdr9 @Lﬁlrﬁ&nﬂn,salts in which the

race Infertility, precocious pubert
arrﬁﬁ@ gt Eﬂ@lm mer amadkylhgflbemhra@tmt orasalicul SrawRl @\}/

hor none defi ci e(?cy) neopl astj c di sea ﬂjl
copREeh CEIHE B HaNCBHOPT FEFAETYE APLEsy %a"cé%‘i“&n Trigse
111%7 {1 &RB %%%%@lﬂésoéﬁtp WeredfPrEREALSY SrLBx W ﬂﬁfﬂ@ée&tlcaﬂy

condi ti ons associ‘ated w th senescence;

ac@@ﬁiﬂlﬁkﬂﬁltb@e@fabuoﬁl as ¢lasswsljung| pmsasauntmmlda&h@n sgﬁt@tﬂngeﬁg

ski n-protection; bet s stahilization gptt
[W4Ph dilserermpeungs @5 thn T hen 3padRs{sy Paptpio e
an@/ro?gaf Ceho ﬂsﬂ&drfeﬁg'taﬁfk aﬁidddlﬁ&téq - RLARE] 18s dRoiated with

Fegilation o ity, puberty and pel age col or?
strlaﬁa' AbdHER i HESAR EHONs FstHECNS)VENThON D 0Ba1deThing uding

invention relates to. co unds havi ng t he .
neurodegenerative diseases (such as %z%enner 's diseas amyotrolgrllg}lateraf scleros1s

(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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Ar-B-Ai-' (1) wherein: -B- represents: X-Y-Zwherein X

represents -(CH2)n- (wherein nis 0-6), in which the
wabbolossssoety is |inear or branched, Y represeRCE/1B2007/000330

oxygen, sul phur, >NH or is absent; Z represents >C =

0, or >0, or >COO or is absent; wherein at |east one

of X, Y and Z nust be present; ring system Ar

prkgpeﬁ'%ivgﬂc{'%ageﬁ d)‘][/}lqglll gnd]tglﬁ{o? Biso.starté. gx%uﬁ%z,)}kﬁ{(ﬁ%@en Ctlem disorders
1n@IudM4g€KE)SW 061511&71t101(i)51c astsditﬁatEﬂ-wﬂth%Blb@wricbﬂ &mtiid@ologhgl d1seases
systens Ar at any avail able position (including the

clustprdmaﬂaqhﬁ; migraingaweighif saithdismders (lephatqbesitstoriiavide sign
S R R R R e R

pédXedRMor, hal o, hal o-C, _5 al kyl, aryI, acyl a C5.7

het erocyclic group cont”al ning 1-3 hetero atomns
[OiOAﬁi]eperfeﬁewﬁ jersi] ‘de fusal” fRashs F Qlleagiémor s @ Eiseasgdisorder or

h
oS it Bpseuth ot e bloen B Y s R, AsBluRPoronaihel o
[0‘0%%0 hur, g@fer’ée@érﬁwd dimGrs habikedrklor dﬁarc@r al dﬁ)é%)ﬁfered by

al kyl, aryl-C2.5 alkenyl, aryl-C2.5 al kynyl,
hlhyairs@myl Jd@*ccampqnnds af the dnvearivmere adyam@teredya A,

T S R A T
chi@xYon \Qﬁﬁ BEXY agcn®y 19@'3&1' t@%@@néﬂmeﬁtﬂ fr¥dtinghe tRbase S@kétder
aryl al kyl, aryl a% kenyl, arylal kynyl, or styryl group
onpiliivalth he cantete Asiuset lsutiss fin womblingtioshmeans 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 (I) can be administered
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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four substituents independently selected fromthe
group consisting of hydrogen, halo, h alo-C _5 al kyl,
wanyi7/09388C5. 7 het erocyclic group contai ni ng freaaraBR07/000330
het er oat ons i ndependently sel ected from nitrogen,
oxygen and sul phur; a heteroaryl group containing from
1-3 het erg atons i ndependent ly selected from nitrogen,
oxygen_and su
[nglijs ny |‘[n t rtggatrgglt BF gﬁgg}ﬁt&ﬂn otg]?%lfor%?ir% (gc{nége}%:s ’broca%dI}E? defined
asrb)ﬁqgi&%é/ }gfthm %15%%%)‘4 or ﬁééprcﬁsor@éﬁ NQs AR oFYerhailh dPcan be
guani , di no, acylam do, "hydroxy, thiol,
adnaiyistexed, alazd okap cahibm@ylpn @\aﬂubmhqt compbmwmmndn the art to be

S- al ky |t hi
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arAranme‘@zragbmshnmd)e trahquiBzeas, naglstoniaragomsisrand h@tag@ﬁlstﬁ,l rn@latomn

L R R 0 B LA e,
alro%g%ér?le nﬂmd a Az 1 ﬁ%'irﬁ{fr{%"t‘}‘lﬁle%}ﬁw&rbl% aﬂﬁ@&bh‘hé' bentazepam,

so a$ se erein, reference to "a" conpound,
bﬁﬁb(ﬁtaltﬂ[neSble)ItleollaBD brepropionf buspublae, bhjababitaly b@ﬁaﬂeﬁl tcapuride,

enconpass, "oqne or d
CbeABl St iRl THEEHBIG S GF BB 4O LB B Nfar
clgéer KLY a& ﬁate 8 rdtfatk r@oﬁbﬁ'ﬁ”@%&a&@ Hel W %mme dexclamol,
rmaceu formul at’i ons, |sa30|ntene to
dllamplatﬂ;l élOﬂlcﬁﬂthlﬂlZOlSi dm&prsm;rélphelﬁhytdkmfnmo,rWQM, edtooBm.
In a preferred e erein n

eszgpiglepe.githe ey Odl r%‘%é?";?b%rﬁyﬂé‘?mi%e@awﬂ%azw ‘or
ﬂu\%x%] ‘??eztﬂh%x{tﬁig fcls%ép g!dbfgta ﬁt%tfﬂl%d“eehilazépaﬁl

of t e present
hydloxyzme imipramine, indiplon, lithium, lorazepam, lormetazepam, maprotiline,

mecloqualone, melatonin, mephobarbital, meprobamate, methaqualone, midaflur,
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 (), 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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invention, in a preferred enbodi nent of the conpounds
defined by formula (T), Xis -(CH2)2., Y is >NH or >0

wa 205/096880, Ar is an indole containing a bond, PERBIBmMOX000330
atposition 3 of the indole ring, RL is nethoxy on
position 5 of the indole ring, each of R2 and R4 is
hydr ogen, Ar' is a game- pyrone bonded to Z at

it
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gamma pyrone ring; or a pharnaceuti cal | y acceptabl e

(sseH 4s oetfaen)e alpbagbicosidetedoliibiton (suchag @mb@ﬁeéfp@quwme
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agehtsrsedi as IfIonAméuga@gehnbltommw@tm sinvpstabio) prguaptatin,

AR SRS PRRSEVL: P ABRE Fos
(cﬁ%‘r&h@ ré%le@ﬁﬁol sl Asm Bk ?M@ﬁhﬁvesﬂf@ cross-linked

ceutical compositions contain as an active
desanﬂas) almoenﬁl dlévdiol peesttingradcid o $9étdh¢r\¢ef ERARedphafaggnists

(b Ae Bk Tt «BLoda PR R T AR tgpgpermme

Ys@sr %‘ﬁclpe)é KRB 79 Barfilobesityhgd®s, %bl@ﬁd ﬁﬁﬂﬁ\#ahhn@ iexfhfluramine,
r e 'pharmaceutical Iy acceptabl e diluents,

pl]mnesamnma,tsrubmmm@lomltmt&t; z«mr@peped@lYélmhlblt@rs e} adrgrargic
exci pi ent s

reE RSP AROBIS CREP L Pret T ATy or P R dnkRisors.
[dabggf entyphaL E‘&ﬁ G foﬁﬂlmp al dnsiskRd R optantd wiel

ni stration o humans an animals. [0040] A
arpttiesr iRz epelutic agerft.onob babtn anti- dxabcimjagagt ¢romntdgent ﬂqv trpatingra sleep

1{8%&2}%&3&2&%@%}3{%@% ?%q%riérz?ﬁ b1¥18 gfg%fna\ﬁ ZI) and ttheek;nown
ARAPLMSIREEGnDE fibRhistcP& 1ﬁ5é&hééntl(yqn d-daill ObEBEWARH @hges
from one one-hundredth 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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I ntraperitoneal, intravenous or subcutaneous

injection, or inplant), nasal, vaginal, rectal,
weoeui7ioaspsal , or topical routes of adm nistrati 8aTABZH07/000330

can be fornul ated in dosage forns appropriate for each

route of admnistration; (ii) it is in unit dosage

form each unit dosage conprising an anount of at
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alfcﬁ/%'tﬁieaﬂ %ﬁuﬂ%n%r@@ﬁi 85 M?@llH\{aﬁgﬁgith%b@ﬁhE can be present
pharmaceutiical |y acceptable salts of the conpounds of

af manugsaor(tb Ytlehwiss end yt‘ch%plg»fswgbfwrnu of flesndasage 111?4& | Tgfdets and

p@l@ CRR B @ig]allgﬁ%'pgf orecgj\ﬁghn%ﬂleﬂc ggc?aé%g% ?.I}C{j E%Q%:Fs may ) DI chted with

Smelp@g rga%ﬁq)tribgﬁ{_l y acceptabl e non-toxic acid, such as
driochl oric acid, fumaric acid, maleic acid, succinic

[0105611 a{oemddoaagedorrm for oral administration andledeqhiagmaceutically
car oric acid or uric

&8s dripe SSFSee Simgn s S etich o ffatha gy

dﬁ@m&m&ﬂmed i) m@ b, rbuEl'i‘ & @a@eﬂ OB &idds QA ikt @uents,
carries an al kyl, alkenyl, alkynyl or aral kyl group.

catfpusitidnis ean olsp uohetlcowjirviants, sueh as weltmegeouts, engpifying and

SRS ot P UL RS e B RSB0 RGRl
rRPRbABGEUL h&@)d Mmpound, sucrose as a sweetening agent, methyl and propyl
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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acceptabl e salts thereof, such as the sodi um

pot assi um and cal cium salts thereof. [0043] The
woanpmussds of fornmula (1) can be adm ni stered POT/IB2007/000330

manmal s to treat and/or prevent insulin resistance and

di abetes type Il; neuronal |oss associated with

stroke; ischem a; central nervous system (CNS) traumm;
cdaNS ot SRR R G uica Gh my fBEn BEHESREGRA %&ﬁf)gé{ﬁor%' RS0 Be

(such as Al zheimer's di sease, anyotrophic latera
digwolleadgs isteril AW SES Hay ﬁt)linﬁ gthen sterilgi igjectsble nRatikinmoredstely before
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U5t the overstimulation of the excitat ory ami no aci ds
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di sorders; anxiety; sleep disorders including
Sulpp@%mﬁaﬂlabwy leprtam, o didgeande $he( &L‘tlge sulghégmee,ssicipients such as

|
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addflfliseRi A & etaféb %"ré}ﬁ?&l wig st‘ﬁh&a‘ﬂ&j E?é’iﬁllenﬁ n Q% iAAfe art.

conpounds al so 'can be adm nistered to |n
[Oﬁﬁﬁsthébﬁdpmascﬂet&vaagaMonenh@nmﬂomxnﬁﬂmsmmnmhbﬂ@ﬁﬂ?myﬁ
t he co ound %BI e |nvent|on can

Pf%ﬂ?i 116 b PSP EG 0G ERH AP S4BT STersd. RRTTAR the @efé\fﬁ agent is
ad'rrHHi@{e%EPt% a (Rl QUASE Yt 91{1}11‘31)%9 hO&! 5 S(lglg ‘F}Eéﬂﬂieﬂgm dosages that

hypert ensi on, bl ood coagul at’'i on |sor
willfrbeidenapiimal plasmackertisgl cfitaacpp@hdrgelected dosage depends upon the

s gaottoooneal shased diserders (9 Lol b8 e,

th@y(ﬂ@é' mﬂmﬁﬁ&faﬁm%ﬁg t}fércfﬁ%t%?%f t28¢h ‘?358% a{n@kgg ?90 can

disorders (e.g. sdeasona ctive |sor
vae;ndhp@ndmg oh mhh waighdofsth¢ pateni, andtieaéepirs.0Ror example, the effect

ot &Pt tfé%%%%&& B Pt aprdisalir B oy cisadian
rAShS S108) el ampnen QLA et e
adgrimetrdtion, Thersame coypben by orddes s phae ladeingg, ApHSe delay or
haﬁgg%é@oegfegg%ggggr%tcggr g\frgagla%?ﬂ&i&ecﬂaggndlgg 2}:1 tc]}?el crlrlgadlan time of
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 jig 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 ug 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 pug to 25 mg/kg patient body weight, preferably about 2.5 pg
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cl uster headache; m graine; weight gain disorders

(leptin, obesity); to provide skin protection and as
wano@idssgse ani mal breeding, e.g., regul ati on oPCT/IB2007/000330

fertility, puberty and pel age color. [0045] As used

herein "to treat” neans to alleviate or cure a

di sease, disorder or condition or to ease at |east one

B B
wagﬁem Jar %é’r‘?l‘ijan%ﬁaﬁuf'@’éﬁarﬁﬂg hhR8ng QRN Gsdiedted Baly dose for

are adm nistered to humans. [0047] The
or@lmntpﬂms‘mstlamhs heuti0 trbioohl QO@nngn ePrgtaribly sheedadly caplslpsage is

EREET TR O R
ab%ﬁ 5 b4 bk 90 g tW%@ﬁ ﬁgn% A ii&Rsbh16F Bbital forMulation, a preferred

I natl on” neans he conpound of fornmula (I
doamgib leved indtoat 259@1@ Tag/Kgpatientdady micighbrand esegciaiyrabpyt 2.5

A B TS GIOCK RSl BRSPS B  picel
inlicTBE A is $00@S 0D Rh SREy. RQ@H@B\%&‘@& bd Mﬁﬂs‘céﬂdzd A a
0 T oRR e

preterre od conpounds of fornula (1) can be

regiienrif Shes wckeverabtites peidagafti ernmty 1 ord tiorestnsT asp Pesferably

sl eeF quality, or to treat or prevent sleep disorders
O1gf 05 |Ve& ‘E)Pﬁ'dsatyurbances in a manmal , especially a human.

[ObQI addighl,on tl&ﬁeof‘%&wqén edn l;eoih'fh'é Borfal of 1ﬁr@{bd|i3&ﬁe release, or,

ni stered to I ncrease sleep efficiency and
waéig Epfbpsitesmchas silehfanoelatiGlsefopomil sdmrﬂmt@tlan,obaslb@elp

R ECAEF SOTH TG EABBAAL GO0 SRy T R Be
P EET BARETRIERS A i St e
us%ﬁ&@dir punp@es upthc @Rent ievertiag incdinlefthe typek ef Hrmslagiops described
in U.S. Patents 6,106,864; 7,053,122; and 7,118,762, incorporated herein by reference.
Details of other types of suitable release technologies, such as high energy dispersions
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.
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di sturbances, dysommi as, night terror, insomias
associ ated with depression or wth enotional nood
wdizewrodssss and sl eep wal ki ng and enuresi s, as ReriBa87/000330
sl eep di sorders which acconpany agi ng, conditions
associated with circadian rhythmcity, nental and
physi cal disorders associated with travel across tine
E%ﬁﬂ%éland with rotating shift-work schedul es or
syndrones such a fibronyal gia which are mani fested by
N85 resthanaindvke3-gl)eghylfndnmesahidepai n or sl eep apnea
which is associated with respiratory disturbances
during sleep.[0049] In the treatnent or prevention of
the foregoing conditions, broadly defned gg circadi an
rhythn1disorders or sleep disorders, onpound of
formula (I) {b adm ni stered al on or\ n
conmbi nation with other conpounds kno in/the art to
be useful for enhan qualHt preventing
and treating sleep amd sl éep di sturbances,
i ncluding e.g., sedat~#€s, {\hypnotic anxi ol ytics,
anti psychotics, antianxigty agents, m nor
tranquilizers, nelatoni nHagoni sts and ant agoni sts,
mel at oni n, benzodi azepi nes, barbiturates, 5HT-2

Rg’(fb:iigg Iﬁ{ng lfona{lfti: sh/ ééisli)gft%?%&%%?ﬁ oigﬂl [?—?;Izr %{lé}m)wéfndole-}
yl}mﬂiya]r-(tnmmhnammxapl ne, bentazepam benzoctan ne,

broti zol am bupropi on, busprione, butabarbital,

but al bital, capuride, carbocloral, chloral betaine,

chloral hydrate, chlordiazepoxide, clom pram ne, 4
cl operi done, clorazepate, clorgfhate, cIozaplne

~t

cypr desi pram ne, de amol , di azepam N o
di chl or aI|phe}nazon/ d| al proex, di phenhydr apne, /
doxepi n, 7ol +am JENeL! etd Qr vyhol , /

etmndate & fenobam f &
quvoxan1ne fluoxetine, fwsazepam ¢ ;
gl ut et hi m de, hal azepam hydroxyzi ne, i m pHam ne,
i ndiplon, lithium |orazepam | ornetazepam
maprotiline,

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,SO, and the solvent was removed by rotary evaporation. The crude
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mecl oqual one, nel atoni n, nephobarbital, neprobamate,

nmet haqual one, m daflur, m dazolam nefazodone,
wai2eassab e, nitrazepam nortriptyline, oxazep®a¥/1B2007/000330

par al dehyde, paroxetine, pentobarbital, perlapine,

per phenazi ne, phenel zi ne, phenobarbital, prazepam

pronethazine propofol, protriptyline, quazepam

L, I
A oF e S ol B R e e

dnchmmethatae/ méthanv) Oy fr Bineproduct twaa zedoaed at nithizk Ioamvhich

trepip trlcet n1g Lrlclofos trifluoperazine,

W@% REP RS, B WD IS HAYh BT O NS e RTOV I SBE 4180 T, vield,
nlafaX|ne zal epl on, zol azepam Zol pi dem zopi cl one
d salts thereof, and conbi nations thereof, and the

I|ke [ 0050] Cbnblnations of one or nore of these

known theragsutlc aaf a_cqompound of formula
Expgrigental foy N-Bath-oe éy-lnd@éﬁpfl)sﬁ%ﬁﬂawm%an%qten

prg%%?¥?§s §($ﬁgkan%%é®?her é%ﬁﬁ% 2%%%?9LF3851] The

Heoassag: ofo.formula (1), anne or in conbination with
one of the aforenentioned known therapeutic agents

'H NMREDED st 00MBan® Ailt (b &7 hlze JrbCHaE NN #6-3.79 (m, 2H,

CRebek T HT8 PEacT: BRLr S B eDes a8 P S cav,

6.5,(8621, 49,3 H@t 8fg Mbu@a@ﬁﬁtw F.O7. 0P (RULQ TEELIH, f¥matic H),
reference I n anot her enbodi nent, co ounds of

00 2]
796|(¢nJI-a2@IHZ d&h a@@@@ﬁ)n?@i?é&élﬁ CADcdaBidn At B Ha 1H, an
ant sul f onyl ur eas,
mBnﬁ‘ Zéf Egﬁegg ﬁ%@ﬂ% h%%nﬁﬂglpha gl ucosi dase

|nh|b|tors (such as acarbose), peroxisone
prollferator activated receptor gama ( PPARganmm)
ts such as thiazolidinedi ones, including

litazone .a t azone chole terol lowerin
Ogggﬁﬂla‘ﬁ%h“@%ﬂgk%§%§%?"H§%¥a%é |nh|2|tors o

(lovastatin, sinvastatin, pravastatln

Reaction Scheme for the synthesis of O-[2-(5-methoxv-indol-3-yl)-ethvll-comenic

ester

0
OH
HOO o) O
[ e
0
s
0 N o} OH
H N
H
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fiuvastatin, atorvastatin, rivastatin, itavastatin,

and other statins), sequestrants (chol estyram ne,
woabwawsgsel and di al kyl am noal kyl derivati ves 8€TAB2007/000330

cross-linked dextran), nicotinyl alcohol, nicotinic

acid or a salt thereof, PPARal pha agonists

(genfibrozil, clofibrate, fenofibrate and

bezafi brate), b l,, PPARal / j
O a0y by bRty T o SRR R B B
ch&géd‘ &hth lchngﬁ?c%id_ BDERLd, | RHHi9S.and YhhEthagjtABtopdol (385aikg, 1
néuropeptide Y5 inhibitors, beta adrenergic receptor
eqag)issolyed i PERT1APMP €6t /i Vb gespettinelDi Dg}%, and

PTP-1 B j nhi hi.tors. . [0053] W d..of f »
ST o o0, M 5 Al L Ao,
45 gﬂcﬁ r()‘?fﬁ.’[bti#.gw%&et%m 2§48 RviBiSmBgheRB blirrHiga ertdr cheag@ittirearas

age r treating a sleep disorder or circadian
stifrby for 6 diosor ad eoqm térepagnpothedvivte fresipitdta that foraied vase

discRABpEHAGRIOR hipiah ARy el oussh BRI F G U g shient
waggﬁwm& E?ﬂ)%?ﬁiofn! MRs ctfag wiRSRGEcH &M BloSrapht Chver b ilica

e conpounds are adm nistered al one.
gel @NGAD bEetpimgndth 250 fbofUHC1, I llower hedicbionmethens /imgthanol

ECeL | Col COTROSLUL N, S, LBl 08 ol Bl nd

reéuﬂh{éas\éﬁﬂ%h% rQ{ry&HllPi%éﬁ ?‘5‘1’?&"5@0}1&121%@7 E@R1 acRtatd. MPhSHUrd

nasal , vaginal; rectal, sdblingual of topical routes )

O-01-(hdretnixgtinadli opl)-cThyd -composéstdroves obtanadasyrlighe yeliev solid
or nore pharmaceutically acceptabl e diluents,

2 wgeyighh40els, sol ubilizers, enulsifiers, adjuvants,

exci pients and/or carriers. [0055] Solid dosage forns
for oral adm nistration include capsules, tablets,

Exjiekinsen tplodwtafor o2k (Smaethioxysindbh3ylle¢thyhidothenbsester
MSUESE o) o358 S AR W NS BIBLE e +cr,on)

HPLC assay: 97 %

'H NMR (CDCl, 400 MHz) & 3.18-3.22 (m, 2H, CH,CH,0), 3.87 (s, 3H, OCH,),
4.60-4.64 (m, 2H, CH,CH,0), 6.40 (br s, 1H, OH), 6.88 (dd, J, = 2.2 Hz, ],= 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, NA+ CH).
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with at |east one inert pharnmaceutically acceptable

earner such as sucrose, |lactose, or starch. Such
wdas@Ege3dsor s can al so conprise, as i s normal PpCagBiI00E000330

addi ti onal substances other than inert diluents, e.g.,

| ubricating agents such as magnesi um st ear at e.

IllTustrative of the adjuvants which may be

incorporated in tablets, capsulesand the |like are the
Eﬁﬁﬂﬁgjb ng: a binder such as gumtragacanth, acacia,
N-q9rn 1R, x?hllne& 9§ )aéthﬂ] _clRdexmhie ent such as

crocrys ['Tne”cel I'ul ose; a disintegrating agent

such as corn starch, pregelatinized starch, alginic

acid and the like; a lubricantposuch as nagnesium

Stearate; a sweetening agent guch as sucrose, |actose

or saccharin; a flavoring agen h as pepperm nt,

oil of wintergreen or che se of capsul es,

tablets and pills,

bufferingkgg s the dosag¥unit formis a

capsul e, may 3 ' ition to materials of

t he above type, 3 quingd car rPer h as a fatty oil

Various other material ¢4 can be present as coatings or

to otherwi se nodify the physical formof the dosage

unit. Tablets and pills can additionally be prepared

with enteric coatings and tablets nmay be coated with

shel l ac, sugar or both. [0056] Liquid dosage forms for

or al adn1n|strat|on i ncl ude pharmaceuti cal
RarcepiSehtme donithei synthesis off N&[Zdiﬂneﬁugmﬂnéﬁlcﬁsyl)-éwtbﬁi'

and elixirs containing inert diluents conmonly used in
chelidopgmides ch as water. Besides such inert diluents,

conpositions can al so include adjuvants, such as

wetting agents, enulsifying and squendlng agent

sweet eni ng,, fiavorin and perfum agents. A

he acthve

g (4 ves, R
or ange f lavor. 0 0 H

1.1 equiv. 1 equiv. Yield 11%

1) DMF, HOBt 1.1 equiv., EDC 1.1 equiv., NEt; 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 m! 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.) were then added under magnetic stirring. The
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[ 0057] Preparations according to this invention for

parenteral adm nistration include sterile aqueous or
waam7agsssous sol uti ons, suspensions, or enul si 8A%/1B2007/000330

Sterile conpositions for injection can be fornul ated

according to conventional pharmaceutical practice by

di ssol ving or suspending the active substance in a

vehi cl e such. as

er f.ar injection, at
migREe FRaiRed GRS ab orntppadsdEby e |d1a%d§;é§9ngﬁ¥se&“F“ﬂy
alle%@@ regiztl for £0h tapfb%ﬁ?&gn@'efaturgt The rédbtich StRédehd Bllbatd By
vehi c i ke ethyl oleate or the |ike. Buffers,

HRIr@48 \Ratdipieatod muateriolsi wantanaed by HBtratidoe Waipr @380 ml) was

RN EAE N e
Q:I ) &g&&ﬁ%e& Weﬁé%gﬁﬁ bbeN %Bb% an® Helbob®nOvhyRnived by

com ol atin, i nj ectabl e organi ¢ esters
ro&uy:dﬂva@sraebmyrheoimw ©as tﬁm bhrdostageaphod neerresilied g column by

I A
pog'%arﬁ? bk Jthé%ﬂlalﬂywag ﬁfcre%micﬁloréﬂnleﬁiﬁﬁé i @Rarddin guybnd@the product

erla-retaining filter, by incorporating
watrecoveredi a3 @ patpeyeilow smﬂld (Thegcpieisokli ¥).ons, by
irradiating the conpositions, or by heati ng the
conmpositions. Theycan al so be manufactured in the form

E:géerﬁhﬁ{tiai (‘f:%tﬁ%f ~- &O(@H&léﬂhtokyﬁﬁd&w?-%a{ylp&aimahﬁ@a in

or sone other sterile i'njectable nmedium

MiSIDSd Pt 95 b@¥Ior H),556 (M -B06B[398¢ bl ti@hEN)or rect al
or vaginal adm nistration are preferably suppositories
HPR&tasiay 9%édntain, in addition to the active substance,

’HEN‘MR'(EM%%U @d)l)l‘éiﬂz? 0 QoA (DWERS Hel 21, SHRPENEIRBYS MR ES5 (m,
Conpositions for nasal or subling ual_admi ni stration

2R @ ATEAHY) 3gane 3HhQEH 9t @httard (é)( Sipi eAT §d:-det ¥ 6@?@\%{)

1S T b B ok T AR Bl sy T R e bl

HZ ﬂ}bezf@mpz}\yg @@T@y(ﬁr s sHadoOH)st er ed. DeS| rably the

active agent

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

0
H
J@
-0 \ 0N
N

General procedure for the synthesis of N-[2-(5-methoxy-
indol-3-yl)-ethyl]-coumalylamide
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adm nistered to a patient (human or animal) in need of
such treatnent in dosages that will provide optinal
woheo7roasssut i cal efficacy. The sel ected dosage #epaBms7/000330
upon the nature and severity of the disease or
di sorder to be treated, desired therapeutic effect,
the route of adm nistration, and the duration of
treatment. Dosage anount al so can vary dependi hg on
the wei ght of the patient, and other factors. For
exanple, the effect of a conpound of formula f1) that
i nduces  a phase ghift in mcentratﬁcircadi A maker
may be [dependent| on both~t he ambi ent and/Ti rcadi an

time dni ni st \ The—sane 2 may latdyce a
phase ancetr a elay or ha nor effect on
a partigcular circa |anHrhythn1depend|ngHon t he

ci rcadiawxti me of admi nistration. The dose will vary

from pati.ent to patieniv. dependi ng on the Yedffr e and
severity of the disease, the patient's wei ght, speci al
diets then being foll owed by the patient, concurrent:

[06BAI CatyrABy ad HEo htﬁﬂ)\éﬁlﬁéré‘kd 100t Meeﬁ’i&ké‘@fﬂﬁﬁﬂ%ttummsk was
adri ni strati on_and ot her factors which those skilled

chiarget hveittaedunvaliclacidd 60 migz & eqi00 @04 Stnethpytnpiratine (100ong. 1.1
i haronrt i AP P R0 sl by PGl o BT T o
(13&8}‘6}(}%6&0@8&%% %&d@dﬂﬁé 640 anatl'leé'dﬁanP@)D@\E' ght The

dosage anount can be adm nistered i n single or
(1F(|3Ld1m|etmflammseprop3db 3wa1w1ca@b@hmmé@hydrocm@r1@m§§@ g, dvietquiv.)

b bout _ 2 t. b k t .t
anguTighY e B BB S0t s ay P BTt s pe
m%ﬂe%ﬁ& SHH‘Q% f&@lhgilaﬁltloﬁ&rl L ARs @t 0finBGibk&)tchdy @llowed to

circadi an rhyt hm phase-shifting effect, resetting the
rebdttfer 48ah atnobnatdmaﬂrabir@c%,e redmgion eniisg Wk éothWﬂgl tyfHPLC-MS.

reintrainmen |rc an. r hyt hnms aII
Wt QAU R e A S i P e A et i o
diShifnetRar\ts %) A1), The combined organic phases were dried over NA,SO,
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 + CH;CN)

HPLC assay: 95%

'H NMR (CDCl,, 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, OCH,), 5.58 (d, ] = 8.8 Hz, 1H, CH), 6.88-7.04 (m, 5H, 4
aromatic H+ 1 CH), 7.29 (d, ] = 8.8 Hz, 1H, CH), 8.03 (br s, 1H, NH), 9.65 (br s, 1H,
CH,CH,NH).
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dosage level is about 2.5 ng to 25 ng/ kg patient body
wei ght, preferably about 2.5 ngto 20 ng/ kg pati ent

woaady/oesisght , and especially about 2.5 ng to 18CmEB1097/000330
patient body weight. In [arger manmal s, for exanple
humans, a typical indicated daily dose for ora
admnistration is about 0.2 to about 1000 ng.

Eﬁ%ﬁﬂ@gably the daily oral dosage is within the range
of about 0.5 to about 50 ngy. and nore preferably

N2 Bribroradré-methggey-vidobboitetRylb coumalpiantid?0 ng. When
using an injectable or topical fornulation, a
preferred dosage level is about 2.5 ng to 5 ng/kg
pati ent bqubme'ght, and especially about 2.5 ng to 1
ng/ kg patiént body wei ght, hi Iarqer manmal s, for
exanpl e hunmans, @o cal _indnN d dose is about 100

/

ng to 100 ng i. genpound” can\be admi nistered in a
regi men of once NG day, for exanple
1to 4 tines per day,pre onge or tw ce per
day. [0061] Fornulatlmns of thig_inpdention can be in
the formof imredi ate rel ease, or,\\Where appropri ate,
such as solid fornulations for oralpo adm nistration,
can be in extended rel ease forns. Extended rel ease
formul ati ons include del ayed-, sustained-, pul sed- or
control | ed- release formul ati ons. Suitabl e extended

R, e hesiusBf iR -(§-aietipixypades3-oh)- t he

eﬂsgesent |QveEt|on i nclude the types of formnulations

i €U.S. Patents 6,106, 864; 7,053,122; and

7,118,762, incorporated herein by reference. Details
of other types of suitable rel ease technol such
as hlgh ener gy di spersions and osnDtlc ated

partvCIéﬁEEgﬁag“\f nd for _exa nle na R and
S. Garg, ceut i chnneo

1-14 (2001), hal so |ncorporated ergi n by reference

[0062] The peri od time in which an extended rel ease
formul ati on rel he
- [¢] NH2
_o N/ ¢ |
: I o] ﬁ Br
N Br

H

Z o]
H
/O | N 0
[I 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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conmpound vari es based upon the indication and the

target therapeutic levels. For insomia, for exanple,
woOoroi79skssi rable to limt the pharnacol ogi cal e€TaB1087/000330

of the conpound admi nistered to night-tine, e.g. about

8 hours. For anti-diabetes treatnent, it is desirable

for the conmpound to have effect conti nuously e.g., 12

b. hlefde%ﬁlﬁﬁt@dyﬂt‘{ﬁﬂﬁﬁﬁle%és%@gl%@ ir§THFt€P?@ OQ 1% h&d }83 rg%ljltlng

fornulation tw ce a day, norning and
schitt@m wiaseaepiedriowd 0 PC bred theh ltlS&tleélMQﬂil m/yldirhmnfbmbmuim peepromide.
es are understood to be

The f
TR RS Rp I G S AR e G s e empgsare:
Cﬁé’@gﬁwa@fadﬂ&ﬁ PhEsRRton \ﬂé/se\%sh@&‘w'ltﬂ s@t’ﬂﬁ/at%é(qa@@s'mbz% 3, and the

5- met hoxy-i ndol - 3-yl ) -et hyl ] - commenam
aCRé@LStllaYﬁﬁS Beteerrr aﬁ@d WlﬂiECHﬁitzh &he sombinet erganitt Ihms werdf dried

OB E i, SRR RGT B rediobi Bispirrand The G1ade biuct was

ustl r2the %eﬂ@twﬁhéﬁ%lﬂ%r%uﬁﬁ%atﬁﬁihy I'] - commenani de [ 0064]

Under an argon atnosphere, a 100 ml three-necked fl ask
round- bottom fl ask was charged with conenic acid (560

equi.v.) and 5-net hoxytryptam ne (750
“31? R]P“}a%ﬂaﬁ% SHPEERSi iyt drghoes ﬁhﬂ%lr@@
ethdhoMBaB8matmpiahe€- bat h. HOBt (1-hydroxybenxotriazol e
nonohydrate, 535 ng, 1.1 equiv.), EDC

(1-(3-di met hyl am nopr opyO S- et hyl car bodi i m de
dr 760 1.1 equiv.) tr f hyl am ne
d r% “é‘%ﬁﬂ{ﬂorpél ing 37 95,8 2ol Ck hordantii 1 Fagnet i ¢
ity [b8am iR So B WA b &kdofri£8)-f-9f)- 123 @ddi ti onal 15
m ngt es at OOC and s}ﬁzbggguento fg d’to react for
tegndthdtiranpomtdtetiperchbuate( TBET )amd@ﬂﬁn atiosplase bAritrogeld edter
and the m xtur.e yas
the react1on mixture stirred for 20 min at room temperature, 5-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 NaHCO, and water and
then dried (MgSO,), 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 (CDC1,, 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, /=9.6 Hz,
Aromatic COCH), 3.67 (s, 3H, OCH,), 3.52 (q, 2H, J=6.24 Hz), 2.87 (t, 2H, J=6.3 Hz)
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extracted thoroughly with dichloronethane (6 x 30 ml).
The conbi ned organi c phases were dried over Na2SO4 and

woOheo79osssent was renoved by rotary evaporati onPCThB2007/000330
crudeconponent was chromat ographed over a silica gel
colum by eluting with dichloronmethane / nethanol 95 /
5. The product was recovered as a thick oil, which was

Egdhpleged three times with diethyl ether to furnish a
rown solid (180 ng, yield, 15% . Experinental data

NF[@r(SMm¢thexybindel-BryXysthylffobmaaijdn)idet hyl | - commrenani de MS
(ESI POS): 329 (M+ H), 351 (M+ Na), 392 (M+ Na +
CH3CN) HPLC assay: 97% 1H NMR (CDC13400 MHz) d 3.06
(t, j =6.7 Hz, 2H, CH2CH2NH), 3.36-3.79 (m 2H, CH2
5CH2NH), 3.84 (s, 3H OCH3), 6.32 r s, IH OH), 6.76
(br s, 1H, CH2CH2NH), 6.9 (dd, J 3 Hz, J2 8.8 Hz,
I H arorrat'l'{%p"ﬂ)_,ol 04 (d, J= 2.3 , aromatic H),

7.06 (d, J = 2.3)H i C 7.27 (s, IH,
GH), 7.29(d. J il
CH, 7.96 (br s, . Exa

0
tic H, 7.73 (s, IH
1 e 2
O [ 2- (5- et hoxy-i ndo -yl)-ethyl]-conenic ester
Reaction Schene for e synt hesis of
Q f2- (5-net hoxy-indol - 3-yD- et hyl 1- coneni ¢ est er[ 0065]
Under an argon atnosphere, a 100 ml three-necked"
round- bottom fl ask was charged with conenic acid (300
Reagtionh Sehaine for drecsyhtinsishod NA{2-{ e oxlv-igd663vh-ethyl]-

equi,Vv. % di ssolved in CH2A 2/ DW (10 / 5 m,
¢ I&el y). DDC (dicycl ohexyl carbodiini de, 435 ng.

1.1 equiv.) and DVAP (4-di nmet hyl am nopyri di ne, 45 ng,
0.2 equiv.) were then added with magnetic stirring.
After the mxture was P2

HOO o] N o
- 0 /
+ 7 '
W@EC—» /"CEC /
o} N o}
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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stirred for 16 hours at roomtenperature, the white

precipitate that formed was discarded by filtration
wohowwgsssa Buchner funnel. Fromthe clear filtParap200hen033o

sol vent was renoved by rotary evaporation. The crude

was then chromat ographed over a silica gel colum by

eluting with 250 n1 CfCHQG 2 follomed by

di chl or onret

97 | ]
mighie o g e ap PR A Rtk 6 e b S enthy atloed t
ref tél?atf oot t&hp&aﬁl@é I T‘hé’%ﬁct[@cdoﬁﬁs*e&{rdslféﬁ&wéd ®THPLC-MS.

cycl ohexane acetate. The

Wedef QSO(rﬁL)rvahhbw&dldn@I ehd t.heym)(tvé@ ms pfé@wk@h dishloromggigane (3
X %%51& Fﬁgﬁgg}b‘%ﬁl&{ g %’ &Asgsw wg’r% drled (o%esroNrgg 0, %nc? th% s%%t was

|
rex?%{éfd' ‘tgp}%rso?ﬁ& '89%1\6@%‘30 Th% c%lisd)zewz&@éhs}lh%éﬂ c}ﬁfj@rﬁﬁt@ ll\i/léci QVI\E" Milica gel

coh@hiBENy lutiPg. @ﬂhslsdyorogmﬂ%lg_ HRR0O 3 Hoopmepgt wps recovered
3.18- 3. . C2 vo,3-87 (s, 3H50CH3),

asg. %@W%ﬁm%?rahd%% @%28%31 /5§ 40 Egr s, 1H, )C]—I) 6. 88

E)%;%Sgnéﬁ% &zt% 5EN-[245- xﬁet&ok?—mcl&ﬂé:?ﬁ-@ﬂﬁﬂ] @o(d’ramlamlde

2H, arommati c

MSr@ESEPQS)H} 13 (M25HY, 338 (Wt H,8, 335 Ovfet Ne), By6 (YL, oblag; GH.CN)
£)+brs 2 H NH+ CH). Exanple 3 N [2-5
HPRE: 2838 -38elol - 3-y1 ) - et hyl] - chel i donani de Reacti on

P@Q@f\@s’q %oéMﬁdég 9“92 (g, 2H, CH,CHNH), 3.48-3.53 (m, 21,
Bxy-in yl) -3 et hyl |- ¢hel'i donam de
CH)CHL\IFH) HCE (s;L3H @GEHIWﬁ 42E€ED(D J].— 2. 3eknquy= 5.98t, 3R (B1=CH), 6.71
li. Ceneral 7c ge fofl ﬂg o
(déerff ﬂéﬁ% J of 8}@- F?»— ](}@ %’flﬁtéﬁ(%ﬁaﬁn d?o(i?i &t Hyy gromatic ),
7 6RE] 19on8H. 9%y cH), 7.13 (d, T =2.1 Hz, 1H, aromatlc 1), 7.22 (d, ] = 8.8 Hz,
1H, aromatic H), 8.21 (d, J = 5.9 Hz, 1H, CH=CH-CO), 9.04 (br t, ] = 5.8 Hz, 1H,

CH,CH,NH), 10.65 (br s, 1H, NH).

Example 7
N-[2-(5-methoxy-indol-3-y1)-ethyl]-2-methoxy-commenamide

H3C—Q \ \
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[0066] In a 100 m four-necked round-bottom fl ask kept

under an argon atnosphere 5-nethoxytryptam ne (350 ny,
wa.2007¢g868v. ) was di ssolved in 10 m of DMF. Un#€r/1B2007/000330

magnetic stirring chelidonic acid (310 ng, 1.1 equivV)

was added. The resulting solution was brought to 0 C

by neans of an ice-bath and HOBt

Reéaéﬁ% & ﬁéxﬁ%@”rxt%te L RARLIS oFRORNSAh Bt S xy-Fedo1 Ey1)-bery1]-2-

n@ﬂg&ﬁaﬁhﬁmﬁmﬁhmnrnopropyl) 3- et hyl car bodi i mi de
hydrochl oride, 350 ng, 1.1 equiv.) and triethylam ne-

(0.6 nl, 2.5 equiv.) were then added under magneti c
stirring, xtur e seqadpned stirrif [ an

addi tiohal [15)m nutes atl AbC and, was s yently
allowed to rgact TOr 48 hl at®™™f oom t enperfat ure. The
reaction cou’se was foll ohed by HPLC- MS. Precipitated
materials were renoved by fil t¥#&¢ion. Water (100 nl)
was addeep he filtrate afd the ;m xture was

extract ed di chl 6f 0 e (3 x™0 nl). The

combi ned org nlg phases g dri ed over Na2SO4 and the
sol vent was reaned by rotary evaporation. The crude
was then chi8iat ogr aphed V&l a silica gel colum by
initial elution with dighloronethane / ethanol 8 / 2.
After elution of a side duct, the polarity of the
el uant was |ncge. ed (di for omet hane / ethanol 1 / 1)
and the product $ pecoveretteas a pale yellow solid
(70 ng, yield 117%

7 N Experinmental data for
N-[ 2- (5- met hoxy- |ndolYI syl ) -ethyl]-chelidonanm de Ms
(ESI POS): 357 (M + H) 374 (M + Na), 398 (M+ H +
CH3CN) HPLC assay: 97 % 1H NMR (DMBOd 6 400MHz) d
2.91(t, J = 7.5 Hz 2H, CCH2N 3.50-3.55 (m 2H,

i) CH2 GEEINIR) 2 e@uiv6 CERONBH, | eymig) CHeOBl4L b, 7210 (m 3H), 7.07

Tt L R NCRE N M
h

iii) 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

i, 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 m! of CH,OH 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 CH,I (2.95 mlin 10 ml of
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Hz, IH CH2CH2NH), 10.62 (br s, 1H, COOH) . Exanple 4

N-[ 2- (5- met hoxy-i ndol - 3-yl)-ethyl]-counal yl am de
waemariassspr ocedure for the synthesis of PCT/IB2007/000330

N[ 2- (5- met hoxyi ndol - 3-yl)-ethyl]-coumal yl am del, 1

equiv. Yield 9.5%[0067] Under an argon atnosphere, a

100 m three-necked round-bottom fl ask was charged

ng(t)ﬁ ﬁ/%' e'dC ﬁ%'rgac%?g %B%re %ise@% Ye a):tearﬂﬂde stirri %at Jo?rﬁ

oxytryptam ne ui v. i SSO

telerati2® fod g, addittbnbl GLiydirs h@er@&ﬁclbyvawe&tm) mf) vais added. The

i ce-bat h. HOBt 1 hydr oxybenxotri azol e nmonohydr at e,
SuiEPTTHas o_pngerggf@ﬁ dtoya reg@@% volume of ca. 25-30 ml and){e%t at 4° C for 14

h(hll“laé s ‘?lllug? ﬁag%: ﬁ%éa@% &ﬁ%@fa %a %ﬁt@%&oﬁ%ﬁ%ﬁ 'vml‘ﬁ(ﬁeth%l ether and

ydr oc ui v triet
dfidd imdet vacduim £40¢ €. 2- \Pﬁ/ﬂﬁ)ﬂ}/ﬂﬁﬂlﬁddﬁdh@b@d%%Qﬂ@%&
stirring. The m xture was stirred for an additional 15

regpyeuedeas sayellopcenisialliag Rl PenINeldtPHhed to react for

48 h at roomtenperature. The reaction course was
foll owed by HPLC-MS. Water (40 m) was then added and

it ea PHOEU Ecﬁmﬂﬂﬁbt‘@)ﬁ ﬂa?skt Edlyﬂﬂwymel@hl §-mvétlidxy-4-pyranone (2.2 g, 1
di chl or onet hane The conbi ned organi c

e@tinswes Nevdvest line&? lab@ﬂmmls@)@n%% biad a5y @tERsEe dioxide
\&)’e%%ﬁgc?g%yeglswe)gr%eer\égcﬂfbﬁﬁﬁlkﬂge WEFﬁ%ag% u{x%f]l 5 h, then

roma over I Ca uti ng

covlddrodbehtenperatuia ek blakie |pa19 /a5 fﬂmaﬁbdtdm apd mél.teﬁnamg
recovered (130 ng, 9.5%yield). Experinmental data for

Nafezsoélglqwmeywrﬁ@éths 09| 3 thgtim? rd]e igtighelymegfp Hus. 8 ml of

%{E‘g rg%lfe\@ l;i 1(IMan<é§%3/ §f?’s§lvc(:11\4x1dé\ﬁ) equ§7)6wg1]¥| alldDR The
resulting mixture was 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-oxo-4H-pyran-2-carboxylic acid was obtained as a white solid (1.2 g,
50% yield).

ii. 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

35



1H NVR (CDO 3, 400MHz) d 3.09 (t, J = 6.1 Hz, 2H,
CH2CH/NH), 3.70-3.74 (m 2H, CH2C 2NH), 3.87 (s, 3H,
wQCho7/0958868 (d, J = 8.8 Hz, IH CH , 6.88-7. 02CtAB208100330
4 aromatic H+ 1 CH, 7.29 (d, J = 8.8 Hz, IH CH,
8.03 (br s, 1H, NH), 9.65 (br s, IH CH2CH2NH)
. Exanple 5
2-bro X
a Sagieﬁé‘ ]&PPQFH{%CIH & ot}l}{?ckor%%lucﬁ Xéeg "?fl{é’cl ForfiRH By bafthen

e-syn

coﬁ%&t&i’ fyorBEbe, Wasﬁg@bwtﬁ'd!dmdrbmleihan@ md‘mh@d Af0tE Ehe product
pht hal’i ¢ anhydride, TEA, toluene, reflux, overnight b

quyeqodemdmwhmgrsghd €210 mek-/Frpmdhe filivalg, thewsdrsnt 3eRTHneed

by—rgtﬂ)y evBRﬁra’F i)rll Eﬁ"g_'Pbtgln’ed écr)] r%l?%ﬂﬁé) #rg? tgrr%@ér‘ﬁi; rétlh oromethane

/ p@@&l@%'eﬁqe@ RRY endwed ﬁ&%‘fﬁld@@fddﬁ%%ﬁq}de&tﬁl@lfhﬁ%bf @he fBxture was
hours. Concentration of the reaction under duced

thqarféelftacd‘ea fiyevsh adviétianal Nel 2o aetbext-apl-fad)- ‘ﬁg in the
t ste thot urt hes fication.b. Crude
R%Y-6 (ﬁ@ QS o8] a0 THE cricLa (1: 1)
and t he resultlng sol utlon was cooled to -10 C and
then treated with pyridinium brom de perbrom de. The
Expeaihémsal dwts fohNeRe@-hethvrcindud-3ndi-etivlloied to warmto
room tenperatyre; CH2C 2 was added. The sol ution was
m@\@%&&"'&?&?’lqﬁ”gﬂfl%r ated aqueous Na2S208 and t he aqueous
| ayers were extracted with CH2CI 2. The conbi ned
organic |layers were dried (MgSH), filtered
MSQESE ROt 248 (Mideid), 368 LOMeﬂNp} é@é Vet NaridCE@N r ude
roduct was used in the next- step without further
Ehﬂ?sﬁ%t%o@ c . The phthalinido group was renoved by

I{Nﬁfﬁ:ﬂﬁﬁésd’%é,%@m geghylaniien argtigNs), B47-86anm, 21,
CH,CH,NH), 3.70 (s, 3H, OCH,), 3.74 (s, 3H, OCHj), 6.70 (dd, j;= 2.2 Hz, 2= 8.8 Hz,
1H, aromatic H), 6.83 (s, 1H, CH), 7.03 (d,J =2.8 Hz, 1H, aromatic H), 7.12(d, ] =
2.2 Hz, 1H, aromatic H), 7.21 (d, J = 8.8 Hz, 1H, aromatic H), 8.12 (s, 1H, CH), 9.02
(brt, ] = 5.7 Hz, 1H, CH,CH2NH), 10.64 (br s, 1H, NH).

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

H3C_O \
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d. N-nethyl norpholine was added to a sol ution of

coumalic acid in dinethylfornmam de foll owed by
wa-20d7kokssmzot ri azol -1-yl)-1, 1,3,3- tetranet hyPAraBioamnmoo330

tetrafl uoroborate (TBTU) under an atnosphere of

nitrogen. After the reaction mxture stirred for 20

mn at roomtenperature, 5-nethoxytryptam ne was added

Slﬁé@c%oﬁ%ghérggf(w thESHFIES of NLfF ng loxv-i -eftlE

The solid product wapyveiresetm®dxamiddH2Cl 2 and the
resulting organic fraction was washed with 0.2N HO ,

0. 2N NaHCO3 and water and then dried (MgSO4), filtered
and concentrated under reduced pressure. The resulting

product was pHriffled\with col um chromnat ography.
Experi nermal t foWo\ i i Os__O on
N- [ 2- ( 2- br ofto- 5] met hoxy- i Adol'Et3- yH=et hy| |

coural yl ani de 1® NMR (CD& 3, 300 MHz) d 10%00 (s, IH,
NH), 8.00 (s, |H Aromatic COOCH), 7.06 (t, IH J=9

Hz, CONH), 6. 78°%"67 (m '3 Aromatic H), 5.41 (d, IH,
J=9.6 Hz, Aromatic OOCH), 3.67 (s, 3H, OCKB)mCI3.52 (q,

2H, J=6.24 Hz), 2.87 (t, 2H, j=6.3 Hz)Ex le 6

N-[ 2- (5- met hoxy-i ndgl - 3 -yI)-eéhyI ni | ami_deii
Reaction Sc Eﬁ synt hé

N-f 2- (5- net ho y-i|ido-3-§r)-eth ilamde 1
equiv. 1.1 equitVYield 2 1%i . , HOBt 1.1 equiv.,
EDC 1.1 equiv., NEt3 2.5 equiv., r.t, Bh. General

procedure for thewusynthesis of 1.1 equiv.
N-[ 2- (5- met hoxy-indol -3-yd)-ethyl]- comanil am de

[ 0068] Under an argon atfosphere, a 100 ni
t hree- necked flask rouhd- Qomo
/O\©i\¢/ —
N
H
Yield 72%

i KOEt 0.998 equiv., toluene, r.t., 18 h; H,O/HC1 37 %, r.t., 30 min.
ii HC1 37%, 100°C, 6 h.
1ii DME, HOBt 1.1 equiv., EDC 1.1 equiv., Py 2.2 equiv., NEt; 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 1 & 2 - In a 100 m] 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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flask was charged with comanic acid (500 ng, 1 equiv.)
and 5-met hoxytryptamne (760 ng, 1.1 equiv.),

wdizewmosssd in DMF (25 m ), and brought to OOC BgTABANT000330
of an ice-bath. HOBt (1-hydroxybenxotriazole
nonohydrate, 530 ng, 1.1 equiv.), EDC
(1- (3-di et hyl am nopr opyl ) - 3- et hyl car bodi i mde

hl.oride, 7
oSS S ol o TR P D A
alithidd, A Form IR oftalifeBloWatedpitdié 80the btaasaumdlttotfonal 15

m nufes at QOC an subsequently allowed to react for 6
2,h- Iatcadlamﬁihedﬂmr’dtﬁjdleatem opeeited. chhecwiapensionakas allowed to

f ol | owed HPLC- t 50
et PO TR Sy Pt e SRRt ERel R e e
ar{H t)le oﬂ—ﬁﬁleﬁgf@ﬁbﬁ Pebci BB W s WhRSE SvithedyBloteid a@l @fethyl ether and
and "t he Sol vent was renoved by rotary

wapmheat/atcmnm AHE°C tudeldwa g oR e bielédy é@iﬁi oB?ealﬁﬁ@”dV Hiigen g

[
S, P LA AT e L
n?ﬂtéso‘é’ﬁfél%w drde3atdWrmyd. etk E&S rfon ViRsREFedRNcRIM tﬂsﬁiparature

- met'hoxy-i ndol - 3- -ethyl ] -comani | am de MS
for BESladHOBhal 3D1Bin(idds andHfhen3Bge M4¥C}q2'@)mg}33§“ € Mtermgsljate

dgégw)he&h%e%%gryxy :__J'.IPCI)' g G e%}g%dng% 3‘ {;I% y%g&%%%a@hed

Wﬁ?,wag;lZCWNI—D 3.75 (s, 3H OCH3) 6 42 (dd, Ji= 2.

J2= 5.9 Hz, IH CH=CH), 6.71 (dd, J1= 2.1 Hz, 32—
[®78] Hz ,THeHo- @rtginet ¢rud¢-§s,ter67ya3816@t@d at]1G£)°Q wgith-6 mhqﬁconcentrated
aromat i, c

hjgdrgcl]l&mc zpqt?l Q}edﬁ,gllaf glspﬁnswflztgrzae@ aﬁto 3 sglugc_% v@en]tﬁ?_'{e%ip eiJature
e?%l?éﬁ%dﬁ }letgr ﬁlezri]ouQ d, |_}(<3i]10vv solid bE%an tb tbrnEHEEEF £6burs h04

, 10.65 (br s, | H5NH)
siypamgdrewds cooled and the pyrone acid was filtered. The Volume of the filfrate was
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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N[ 2- (5- met hoxy-i ndol - 3-yl ) - et hyl ] - 2- net hoxy- comenam
deReacti on Schene for the synthesis of

woRp@/00588met hoxy-i ndol - 3-yl ) -et hyl ] - 2- PCT/IB2007/000330
nmet hoxyconmenam de Yield 42% i) CH312.2 equiv., CH3ONa
1.1 equiv., CH3OH, r.t, 72 h. ii) M2 16 equiv.,
CH3CH, reflux, 1.5 h; Ag20 1 equiv., H20 NaCH 1N,

rersigh% &v&%pﬁnﬁ%& t))) coﬁ%}l c%roéxea%(%%f\ﬁyp ?lgrgg lillvl‘l%l cﬁ&ﬂ!}%ﬁletﬂﬁ‘:?

meihahAes /2. of-[- ﬁe&@x?ﬂﬁidb@&yﬁ) éﬂi?ﬂ] BPytoned-barbdxaBride was

net hoxycormenam de i . 250 m four-necked

rﬂC@W@ﬂ@ﬁcﬁtY@lﬁW%&@K‘*%@g %@é’#el@n argon atnosphere, 3.2
g of kojic acid ( 1 equiv.) were dissolved in 80 nml of
met hanol . Sodi um nmet hoxi de i n nethanolic solution (4.6

ERperirhedta® ddtafor N=[Hamethody- M dohasyl)-bbpl] agldetbnercer
magnetic stirring in one portl on. After 15 mnutes, a

cgbdumiidn of 2.95 nml (1.1 equiv.) of nethyl iodide in

MR OO S5 LD 0 R 376 WERS: AR

Htpe}j(pg%'sqs,ugﬁ%hThe react |hon Icour se was foll owed by TLC

I chl of omet t

ThRoeR WBtG. R LI st gp v 2
BT S A T, SR g v

74 herg Heaat efommien), F102 (bl 60T Ab, @H@mﬁ QIFD)@W&)BL(&,GJ +-ar1 Hn 1H,
addi ti onal’ 65 hours after which wa

angideid H)THa3 £&1ut 2 8d1aa . é@ﬁtaélﬁﬂ)a't’ aa (@ d —a8 @éé%d@la@mmaﬂc
5430 |
ek Tihy SPeafar o R AL ok sB ST 5 e, P T

CYBe et 0.65 direl Ipmlejpher and dri ed under vacuum at 50
c’ 1;? %roxg&met hyl - 5- met hoxy- 4- pyr anone was

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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recovered as a yellow crystalline solid (2.2 g, yield
63% . ii. In a 250 m round-bottom fl ask,

wa-207echossey net hyl - 5- net hoxy- 4- pyranone (2.2 g, BRCEMBI0U7/)00330
was di ssolved in 85 m of nethanol and 19.6 g of
active manganese di oxi de were added (16 equiv.). The
reaction m xture was heated under reflux for 1.5 h,

[0‘09@” c% Ql £dt) anrggl@& er%b%g/}{%we # nsol ubl e part

ered out “an remal filtrate sol ution
Ovpaqsrman@m mableﬂyl)oama] c@néﬂib eﬂe@N-@Qh@-menhbx@hndo@BLm)e
To th of water, of NaCJ-ilNandSSgof
etbylﬂv@wmaylaa@dq and N &i(9- n}etkA@Wemé@ld%dl) cfipd]-panmenimige

B PRI o B6il B O SRR P A0
3-5Bldtisyl]-dietidbhdrhidatagd WaR-Gom ek y-aidetl 3 undehyl)eduesithmide
pressure to renove methanol therefromand then washed

mﬂﬂiftfhtebﬁ iaprieased g henebarbdphe gasatis meT hp regufty dempystigéasthe

OERP B PR RY Pl PABPE F b e Th ol Gl 7,7

me¢healsmand dried under vacuum at 5Q0C.

5- Met hoxy- 4- oxo- 4H pyr an- 2- car boxyl i ¢ aci d was

obtained as a white solid (1.2 g, 50%vyield). ii.
Tehjand? Qct é/%g%?ﬁl%rt ’ccgl éggnc{{‘on tﬂg ﬁ&o%gl%ktgpNa induced

roun was c ar e
5153prrﬁhé1g1xmc@ oxo 4H pyr an- 2- car boxylic acid (340ng, 1
equiv.) and 5-nethoxytryptamre hydrochloride (500 ny,
1.1 equiv.), dissolved |n DI\/F (15 m), and brought to

€€y —reans—pf—an—tce=bath—HOBt
( Substalroexybenxot Meaz ol e emileqt e, | 30Gnpep, (%d). 1 | P value
equiv.), EDC {(I-$Regli net hyl ammaopr opyl ys.3fehicle (t-test)

et hyl car bodi i M deintyydr ochl Qrdaggsnt425|ng, 1.1 equiy.)

and triethyl am Rep{@ 98 M i3 gsng .) Wwere then
added under wagﬁﬁlt)iicSEsti ring. The mxture was st|rred

for__an

O-[2-(5- 7.28+1.40 15.15+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 23.58+3.19 +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
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addi tional 15 m nutes at OOC and subsequently all owed

to react for 16 h at roomtenperature. The reaction
woaw7ge3ssas fol |l owed by HPLC- M5. Water (25 nl) Pa@sB1ob@eon0330

added and the mxture was extracted with

di chl oromethane (2 x 30 m). After a whilea suspension

appeared in the conbined organic phases. The so-formed

—SeH-e—was—then—cottected—by fittration wastied with
Ndj2e(st or omet hgri@.98ed.30r i edl A52:8@C. Thet%r oduct wad-15
nle@feRyeh&d- as |a white soljid (210 ng).| Fromthe
3(%12-&5%-63 the sol vent was renoved by| rotary
WM

C

on. |Th bt ai [ [ [
%ﬁ%éﬁgéﬂ orcne?hgnea,ll ned solid resijdue was trit Léag Sd
Nefazd at roomd Esgierdat ure7.feEl 24 h. [Thé m xture wes36
ﬁf\k ylih4diered to furnishl additional
! gtpgli_-z[ret hdxy-i ndol - 31 ) - et hyl ] -
1%&03/ Xy- cormenam de (70 ng, 42%yiel d). Experinental
WAZYF or. N-[ 2- (5- net hoxy} i ndol - 3-yl )} et hyl ] - 2-
CHRPEB¥Hdeomenani de MS (ESI POS): 348 (M + Hy 385 (M

+ Na), 406 (M + Na + CH3CN) HPLC assay: 98 % 1H NMR
_(DVBOJ 6, 400Mtz) d 2.87-2.91 (m 2H C 202\H),
WeUPER o (m 2H, CH2CH2NH), 3.70 (s, 3H, OCH3) , 3.74
”thﬁ/lele?fé)'ﬁin%ﬁ}l%i@\/@%tfr%s of CHA2KE d#lls J2 8.8 Hz, IH,
aromati c , 6.83 (s, IH CH), 7.03 (d, J =2.8 Hz
[0074] ar abghots oFpysp@nded membranes of haman redopibizgng @i@'&gll—b ,

(Bips gty el o SR esres i ot
(1\/’9\"{—[1 é)'r_m %%@g&i cﬁ (fg lh?réq_st;/if t)>r_alent %ﬁB) were incubated at 25°C with
0.@5 iyIr'Snenelatosin o kafferd@ Readd HERE Sl 3 oM MeCly, 1 mM CaCl,,
O%:ﬁﬁ%scgs%lﬁﬂfr ggl-glg{]ﬁfoé g/_["fr—%ta o%)é%_r iir? t 1%|p_rgs_e¥c% oetI 1h1¥1{4,1'10 121M, 0.1 uM,
1uM and 10pM 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 e-counter. Non-specific binding was
evaluated using a reaction with 1 pM 6-chloromelatonin (MT-1 and MT-2) or 30pM
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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1 equiv. 1.1 equiv. Yield 72% i KOEt 0.998 equiv.,

toluene, r.t, 18 h; HZOHCL 37 % r.t., 30 mn. ii Hd
wQ@2647/09880C, 6 h. iii DVE, HOBt 1.1 equiv., EDECT/IB2007/000330

equiv., Py 2.2 equiv., NEt3 1.4 equiv., r.t., 3

General procedure for the synthesis of

N-[ 2- (5- met hoxy-i ndol -3-yl)-ethyl]-

- Pyrone- 6~car boxam de 69 e =
oY e ndne PoORbutyoho s Ptk e i RpobBodids dhdthown
toiAPSRAGE RastR Ho@erte adfityty mdxnahiatreceptoks.equi v.) were
dissolved in 35 m of dry tol uene. Potassium ethoxi de

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

Lrrd ' | | [ . .The |
TR e AT e s B e T RS

into an orange solution. After 2 hours, the solution
_was brought to OC by neans of an ice-bath and ethyl

crotonate (4agr-Meeepibr QY. ) Wasadded| srropedesier ndek a

pettot—of—tp—mmutes—AfFter 15 mmutes fronrtihe_end of

the addition%the {&ation ofKla yel | pW preci|ftthte of| K
t he pot assi yiih&al t | of inhib-
2, 4- hexadi endfist hydr oxy- | , 6- di oat e was™bservied. The
suspensi on \ al |l owed to react at room tenperature
overni ght. $ybsequently the neaction piXture was

|u| T AT O VAL O

mashed with|oyzl ohexane and dilgddhyl et here and dnMed M
waney-indacuum at 500C to yield 4.9 g of a yelllow solid.
Fpipethidlt t er was then dissolved in 70 ni of watjer, to
whingtprilen of 37% HC were added. Aftér a few minutes,

filtered and fhe obtainedyellowprectpitate

b1
[Tow pre I'tate,formed. SUSPERSI,ON oM 340M
g’g[}oéf_ed at r%%fﬁterrg%nrl\gture f-g?Ig\gn adzlil?cq/gnal 30
m@gf_ﬁg and |t hen sttored at 4QC overni ght. The
Lf\er medi at e

comanilamide

N-[2-(5- 89% 750nM 390nM 95% 370nM 190nM
methoxy-indol-
3-yD)-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-y])-ethyl)-

chelidonamide

O-[2-(5- 47% na na 78% 1640nM 850nM
methoxy-indol-
3-yl)-ethyl]-
comenic ester
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di et hyl

2, 4- hexadi ene- 5- hydr oxy- |

, 6-di oat e was

collected by filtration and washed with water.
wOher790383bt ai ned crude ester was heated at 1000CrmB10h7/600330

m of concentrated hydrochloric acid. The initial

suspension turned into a solution when the tenperature

reached 60Q0C. After one hour,

[ 0070]

a yellow solid began to

form—AH-er—6—hotrs—the—stuspenston—was —cootgd—and—t1e
Nogrone aci d| 66 fil tosloedd ThesieMine |0B% he f P04t e | 2630nM
nwhsxyrisidiiced| by evajporation; fhe residual nother |iquid
3whsthglddl ed and di et hyl et her| was addgd in order to
Pgioecd-pi t at e| an addj tional quantity of| the aciid, which
g Hen recovered by filtration [ QQ71]

rRY.ERRE: 6- Caphoxy| imodgi d Wamsod ai Negoal t ogatdier as | 441nM
s%el@fék;ﬁ yellpw solid (1.5 g, yield 31%. [0072] Step 3
indol3yig 100 M threge-necked rpund-bottiom fl ask kept
etpgler an arpon at npsphere, 5t et hoxyt|ryptam ne
chynchiyetdeor i de (430 ng, 1.1 epuiv.) was suspended in

T, Z-di nethoxyethane (DVE, 15 ml). Pyridi ne was added
(0.34 m, 2.2 equiv.) and the suspension was stirred
Tgajlegoomtenperature for 30 m nut es.

2- Pyraone- 6-carb Y\Il ic

added and the |nter nal tenpem@m&c@t@ughdmgo Q0C by
ReahRs Cf at—€€ bal.h I_I\JDL \J. ||yu U)\yUUIIXU[r| d O| e
nonohydr ate, 260 nfy inhibiti@o v. ), | EDCIC50

(I -(3 di met hyI am | nopr QQNM) 3- et hyl carbodii m de
Hyar-echtortde—p 70yt —eqgurv—and trietrhylam ne
N0234mathoxk. 4 efuiv.) MWhe then afdedodnder magneti3nM
sl NGthylhe nj xture was stirred|for an additijonal 15
g&ﬁﬁé&%@g O0C and subsequently allowed to reaqt for 3
h—at—room-tenpefrature—The reacti o Tourse was

N l(Ouvesthdoyy- 100% 310nM 300nM
indol-3-yl)-ethyl]-

comanilamide

N-[2-(5-methoxy- 95% 980nM 960nM
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% 47aM 46nM
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HPLC- M5. The obt ai ned sol uti on was concentrated under

vacuum and t he cruderesidue was purified by colum
wohowrasssgr aphy, el uting with di chl oromet hanc PCT/1B2007/000330

met hanol 98 / 2. N-[2-(5-nethoxy-indol-3-yl)-ethyl]-

2- Pyrone- 6- car boxam de was recovered as a yellow solid

(400 ng, 72%vyield). Experinental data for

EN-|12-§5 nmet hoxy-i ndol - 3-yl )-ethyl]- 2-Pyrone-6-
de Ms (ESI POS): 313 (M+ H), 330 (M+ HO),
Se?’&@n&'ﬁé&%@to? S%%@ﬂ)&h‘ﬁﬂﬂ@ iR SSybraeé oFCHOMRCEIBVEQ 6,
OMHz) d 2.87 91 (m 2H, CH2CH7NH), 347352(m

2H CH2CH2NH) 3.75 (s, 3H OCHS) 655(d J =

[OQ%‘Z]”;{_I Nic@:qg)))fs swe%%erd’ IBemgraneseo uﬁlzan r??_cﬁnw C7I-II§6K cells
stably egpréssﬁ% hunfdn ﬁan’atS'-HTf%ﬁ -HT }35 I—IQ‘ZB, 3-HTR, 2- H-’lZ4 5-[[-1"1."6 or 5-
aromati c ( aromat i

H
HT, fieilidd, wete pm -Boakd at 23°C v»gth41 HeM [PH] Scp; D%A§7<5c%ifm)

o g0 e A ST B P Son b D o
&f déB(@tH'fnch@t"ﬁﬂw [ CD} OR- P33t xsbEr, Portab7Na 1 3 @dn’HILSD

In Mce m ce were divided random
(5|-1iﬂ11r93 yHAYpsad 6 webnffir ¢ 20nedchris-Fkd oH ¢€) ia}@né QE H él@@tﬁﬁence

of Vi 8 PG eV nr RN BAGTet pRup Tl 2R Rh-
R L T e e
rnbkhb?y—(nﬁidhﬂét—ﬁ)}mjayl rdoianBamlde, Nt[Ry(Fjmesberyaingphydecthyl]-2-
methoxy-commenamide or N-[2-(5 -methoxy-indol-3-yl)-ethyl]-chelidonamide for 60
minutes. The binding reaction was terminated and washed with 4 ml ice-cold 50 mM
Tris-HCI buffer by vacuum filtration. Membranes were then collected, and the filters
containing the bound ligands were assayed for the amount of radioactivity in a b-
counter. Non-specific binding was evaluated using a reaction with 10 pM metergoline
(5-HT,,), 1 WM mianserin (5-HT,, and 5-HT,¢) or 10pM serotonin (5-HT g, 5-HT5p, 5-
HT,, 5-HT;and 5-HT,).
[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,, 5-HT,;, and
5-HT, receptors, N-[2-(5 -methoxy-indol-3-yl)-ethyl]-coumalylamide was shown to
bind with a moderate affinity to 5-HT,; and 5-HT, receptors,
N-[2-(5-methoxy-indol-3-yl)-ethyl]-comanilamide was shown to bind with a moderate
affinity to the 5-HT g receptor, N-[2-(5-methoxy-indol-3-yl)-ethyl]-2-
methoxy-commenamide was shown to bind with a moderate affinity to 5-HT 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,,, and 5-HT,; receptors.
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N-[ 2- (5- met hoxy-i ndol
N-[ 2- (5- met hoxy- i ndol
wORp@/0pSssoet hoxy- i ndol
de in saline (0.1 nm/10Qg body weight),

al one.

ti ne was
to recdv
Table 1 below, 100 ng/kg i

_3_y

1Y -

-3-yl)-ethyl]-chelidonam de,

et hyl ] - comani | am de or
-3-yl)-ethyl] - 2- net hoxy- eommBwan®00330
or saline

Fifteen mnutes later the mce received a dose
of 50 ng/ kg of hexobarbital- Na i ntravenously. Sleep

bley?. e

ed|

each

ot

FYeTRY™ Se‘fq !

anj

.p. of

QSIP

h
téégiﬁ]

e,

froml oss

CEASHh i n

O-[2-(5-nethoxy-indol-3-yl)-ethyl]-conenic ester
rDefi?- ( 9-pahdapxy-inndel - 3- Yl y.p.gt hyl | ngogmal yljaakge and npa s
rN-[ 2- (§- met hoxy-inkR@lad- 3- y|l petotyny| ] 1 eansapnan |desthoxy- methoxy-
s@iygni fijcant |y i ndndased t|hiedoRexobar bid-ad - Na |nedok®dsi s | indol-3-
time and N[ 2-(w}>rettwioxy-|w(mg] Wethyll- - D-cih]-
- - 2= ona-
3-y1)-dthyl | -cherfiiSitam deriiers | oeie SR SR
N-[ 2- ( §- met hoxy-i ndol - 3- ylr}1 et hyl ] { comani | ami @@men
noder atjel y | ncre*ased t he |hexobar bi tal - Na nar|casites
Time. The resur (s denonstifare. tne 1ionot| C oltenc of 3
SttHes condbtfhds vild-%4*¥apAal ptieM i vel| APt erilc!- NI ng 1O3HM
mechani q{p Tabl e gko, 5 f eclt §¢s0fy 100| Ag{ of theukest | o.ssum
cofpotties—on—the ..e&ouafhlrtas?a Na—t 1uu£g steep #i re—th
SHTgeExpdeithrent 2 3P2BY- Mel jat-@Mn BI nditfigi n Needhes | Nt
of CHO CelTs /o] Al guots of nde ang
of hung E&r econbi 322 lé ﬁ%\ i np<:2‘ld%§§m erl ovary) SNt
5(}@11 S Ctlagd y exprnessn ng hulgzan mel atenin- 1 Qrna 7.5LM
metatorim=2— (M t—or—M~=2)—Tteceptors—or—of tanster
brai n (M- 3) wer @i ncubat je# at 250"11Wth 0. d5*nM 2.14uM
| - nin i f.fer EP H 7.4,
ﬂﬂ ?nq%en:% I}'z 59 % avr. \MJ E%HI\EI\A -F 417!\9?@ 2'1MM
MTone drkri n the uemance jofolvnM 183n% 0. 1 midhM  niI133pM
and t— Omvof TEegT_substances
SNEh2- (5154 hoxy-|i’rtdtMl - 3- y| ¥ et hyl ] 4 Bbmmenani |d@ 11.2pM
KI 3.8uM na na na 5.8uM
5-HT, IC50 na na nt na nt
KI na na nt na nt
5-HT, IC50 na na na na na
KI na na na \ na na
5-HT, IC50 0.23uM 0.664pM nt 0.735u nt
M
KI 0.132uM 0.381uM nt 0.42uM nt
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N-[ 2- (5- met hoxy-i ndol - 3-yl
N-[ 2- (5- met hoxy-i ndol - 3-yl
woRp@/00588met hoxy-i ndol - 3-yl

)-ethyl]-comanil am de,
)- ethyl]-coumal yl am de,
) - et hyl ] - 2- met hoxy- eOmEBIVATY00330
de, N-[2-(5-nethoxy-indol-3-yl)-ethyl]-chelidonam de,
O [ 2- (5-net hoxy-indol -3-yl)- ethyl]-conenic ester,
N-[ 2- (5- met hoxy-indol -3-yl)-ethyl]-
2- Pyr one- 6- car boxam de and
Experizept nr ono- 5- net hoxy- i ndol - 3-yl ) - et hyl | - counal y| ami
de for 3 hours for MI- 1, 4 hours for MI-2 and 30 m n
for MI-3. The binding reaction was term nated and the
[ogrmfr?r aHgpnwtier @mmshégcanist h depredsionfofilewnewpradtiFprgeduced
uffer by vacuum filtrati on. Menbranes. the
reasie, BStBkEri A0 R ASEP WORORT HENSHa CRR G o
Pofibn L ALRRV N O Los A6 Bed) Tor Lhe amount of
adroact vi In"a e-counter. Non-specific binding was
eval uated using a reaction with 1 nmM 6-chl oronel atonin
(Mr-1 and Mr-2) or 30mM nel atonin (Mr-3). [0076] The
MpHBGf1SS%Bhown in Tables 2 and 3, denonstrate the
[O§ et Mik@@ve&f st%ljﬁ}@d FRMBHN S0 RreaRE& f8le CD1 mice, weighing
| -melatonin binding to M-I, MI-2 and MI-3
23-BE g Pl @t sreatBdtititraperitoneally with melatonin, N-[2-(5 -methoxy-indol-

N-[2-(5-nmeth -indal -3-yl).- - ' Cy
3 e o B s G A £S5l o
e T

m6VeNdhtd Welki Mehswietifont mivdsttva tmeseBAterd 66 fiiniaftgr tregtment.

nel at oni t . .
B Lol S TR 2 L 6L 2 LRBbe hapod ame

[ eC . X ri - r i t .
P TR R RS Rl B R i o i
ofAl ghq&l@zh% gt;i){pss S’Qkfrggel[sdﬁ'dg bretidomée ﬁB)ﬁfefneh‘ua gm:ln:tmm iferaneasuring

CHO l's stably expressin uman 5- HT1A, 5-HT2A,
regringr Fgeh sripgm quBPW@,? 1glﬂfrﬁ4f,%d§@fﬁ%s- or 5- HT7

[0@@@?5@5@11%%{%«%% dsBgHRaL AN BoAGmBbRy-Indd 13 M- St1)-
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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1.5 nM[3H Ketanserin (5-HT2A), 0.01 nM[1251]
Cyanopi ndol ol (5-HT 1B), 1 nM[3H Mesul ergine

wO03e0d4026380 0.7 nM[3H GR-1 13808 (5-HT4) or aPCBTR2027/@)0330
nM [ 3H LSD (5-HT2B 5-HT6 and 5-HT7) in buffer (50
Tris-HA, pH 7.7) al one or in the presence of 1 nM 10
nM 0.1 mM | mM and |

su?(él{l}lé [g%]g g‘qfé{lmt hox ai/ njglgg glgmﬁe%/ %Tth%;?c}/ c30uc omﬁa%%‘»”i f6n speed was
15%){31% \?Een {ﬁ%taﬁﬁffé’l fhlﬁkd&fk’ t}% rbﬂa)m? ko ﬁdpr@é@@éaﬁblht@dﬂ @eecord

met hoxy-i ndol - 3-yl)
autteh ey thenimngrehten the rod. On the day before the experiment the mice

2- h - hel i d
W@ggrﬁ-}n(ﬁ@ﬂxggfn e Iﬁ@(ﬂ q{ﬁigyvgﬁ'tﬁ xél:qu \;%é e(%gwgsaz{ﬂng Gisle géd orally
60%%@049”‘[1{1&0%&5@1 2dsG 8169 |sﬁ*os§£10€§'\4v3—1re'a&rrfﬁlste@dflﬁﬁﬁpd@loneally 15

vacuum tratron. nmbr anes were then coll ected, and
minhtefdr kdsdng. cont ai n| ng the bovind |igands were assayed

for the anmount of d in.a ter o
i EOMOR gk GoNIAL LB R o bl
1y 1) LERSH01 - S &8chf) d th
“\(QE\% [psnlid ﬁﬁ‘%‘c’i e}y Pgdhinant gﬂ%@(c%p Faoany gupausy the
perforthéncef 6@l SrphiTib}ation[spedd]laliled)r esul t s, shown in

Tabl e 4 bel ow, denonstrate the conpet n
[Og&ﬂpou ﬁ}gg;zeggmg}@ thg qraldase pirl Pé’&%&% allgglfjlét?.]ﬁtg){ p@entlated the rotarod

peglf%)([g ManGe 1{:1[% ir él%il\%ﬁ;eh@%?lbogler 1 oﬁﬁ{ky !n]r?lll tﬁ@ﬂﬂ@é"@d}_’ﬁﬁ_ﬁ pIRE.
TleskF@Blts demdorGirefEzhe @ﬁ)@m@mshypnotlc effects of N-[2-(5-methoxy-indol-

gh[%lmq‘?‘l][scc%%rﬁ%ﬁ{dé %ﬂﬂl\[ ILO é)f |rﬁetl%)@ylhhclcﬁyﬁﬂJt]y}}lP%rﬂtheﬂﬁﬁlde

bin erate affinity’t HT1B and
acEnmiIBVercrcbwébttlmlgenzodlazeplne hypnotic agent dlazepam

N-[ 2- (5- met hoxy-i ndol -3-yl)-ethyl]-comani |l am de was
shown to bind with a noderate affinity

Tabde S pEidects A polatasinthiyxy- (?T%eélpongblg;fizl %tyﬁﬁttl]\ﬁ]zcoumaly%amlde
% I W th
O%F]fo?q% i gg,&g’gﬁqgﬂn@l%%%}iz‘ﬁg&l HIQWerdcp bi N th a noderate

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%* 623+ 16.6%
methoxy-indol-
3-yl)-ethyl]-
coumalylamide
Changes (%) -63.1 -80.3
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5-HT7 receptors and

N-[ 2- (5- met hoxy-i ndol -3-yl)-ethyl]-chelidonam de was
wehowootssobi nd with a noderate affinity to 5- HFAAIBRNT000330

5-HT1B receptors. Table 4. Effects of test conpunds on

bi nding to 5-HT receptorsExperinent 4 : [0079]

Hypnotic conpounds cause a depression of |oconotor

T3 lSV]F,itfé’ots b RUU R abEH M2 y—Pertt qh@ol AYY-caty@XE@nanilamide
rgsﬁ g%g e‘i’l'ib -1?1@516‘5 9fi 66511{1/1]"% tDﬁ epam on rotarod

ass%}y arma ol ogy, Mot met er
say 080] M ce were starved for 16 hrs before
treatment. Male CDI mce, weighing 25-30 g, were

treated | ntraperl toneal l Yy W th nel atjoni n,
N- [ 2- ( 5- rePHanees Daget me& v ) - et hyl | -|c JREiAFIEnPH@edprmance

N[Z-(Sq%bcrioxy In\g‘?%ﬂﬁleh%l) et hyl | - jomrenami d %n a

dose of rizontal (il.e. |oconmnt¥ on)

and ‘é%fahéio% 1(5 +%ﬂ{0|1@%;¢ movenent|s wer e meggelr ed

'Lnr ‘lrmc :\nrl 60 [a s Ila) :\ffnr

t r aahiveb.o. Eﬁ\gfﬂ«(%@%ﬂf/—%ﬂélé@fe usgd. The 4- chignnel
acti vi tyl)gmﬁ_eclbrﬂaﬁﬂﬂnﬁﬂgquﬁ shaped frlame cont ai ni ng

trancnar an noarnmpahla acrsdl 1 ~ Ao~

Tha
C rullgr}ul \IIIL I III | u I \IU P\zl T UOT O vl _yl LI Y2 uu\d'\,o LN AYS

f nagede poat- IN-2-{ SvneftixkSnddl-3Lyipht - bdam stri ps F/®r
measur i ggynggiﬁgngrﬁdery@\(%nents and {two pairs for

n HE-—- | et 10
IIUGDUI I Ilg I CO.'I_I Ilg Labll DI.I I [J I be) Cq T p[qu v\1| 1l —Ir9o

I Mahdele pdb. $ANEDB(SmefRihdoD3-tie not|i net er assHy
mel at onefyl| Nohdnil&nimtshayy - i ndol - 3-yl ) -et hyl ] -

culrTdalimr Tatimruc —daiiu
N i dl&p et Ao 3¢ (5-mddloxg-ipdol-3etljry| | - donmrenani ded/8n t he
i nt rapeeuhpk}rwﬁimeiﬂﬁﬁdsajuioo ng/ kg dild not change

Si gt fFrcarmtt y71 re—Trotor—act Vi Ly dlil reari ng neasur ea—

béfahédep 30+ 35 [ nmeixgon®d-3ailr aft dr treat men¥8(Tabl e
5). [ 008Ryl]-commenamide 20 i.p.

Nﬁ'g-&b METoXy- I Ndor = 3- yI )= et hyt[-goumat yram de fn
t Reshicie papeN-tolieretigsydndt-300D my/ Kg si gni fi cdhitly
decr easgbylbotimenemidst dripacti vity and rearing in the

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 1i.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
*k¥n < 0.005
FREE p < 0.0001
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two tine intervals nentioned above. These results
denonstrate the hypnotic and sedative effects
woR0e7[083888- met hoxy-i ndol - 3-yl ) - et hyl ] - counal yl aaiaB2007/000330
Rot arod assay [0083] The incidences of animals running
nore than 120 mn on the rotating rod were noted, and
significances were cal cul ated by non-paranetric x2
EdRsitnen85:m ce/ group were used. [0084] The rotarod
apparatus is divided into five test zones, so that up
to f|ve m ce nay be tested at the sanme tinme. The rod

spe LOVi 0
R e
FIFRIfRk 'ESA %@Sgre\wﬁttyl&uﬂsp Rrerd/then atidrel ta mhemdllsfaat}iesndlfszited
t he rotatlng rod presses a hutton to

coagersrasione @0 th@r ifhenlﬁd@ﬁiéﬁtmt?ﬁ d he 1P ggin b@%%? Hhe gyt the
Ff&&%é@g&? %% We@%}hnﬁlg?ed%lﬁl WAl %brn@lﬁ%glaﬁcﬁnﬁ Hrd )/ test

aze am wa

ccfﬁ@iiBuﬁdé?%@hR/g a@B?t’P'CI P-[6@]- ﬂédﬁ(yhﬁgmb@setdne uCitrak add ﬁslsraM
test substances were adni ni stered intraperi t%éi eally

unfilyelesied-deaxyelispsay. Kl%bdé@r%huf forevasiddedand edis WP ﬁﬂcu ated

R 5 TR B0 DB oD eyt

Q@lﬂ’&ﬁ‘&%ﬁhﬂwhshﬂﬂﬁﬂ regéntdief TR, M(lfytﬁvhalasme wideh blbckdss r pm
rot ation speed (Table 6) 0086 D azepam i oral

tr@itssel't@fm@_dlsteﬁgm@gsesm@ﬁ{eg wes SHbiaeted {frogt fotp qtuﬁgl ke In each

t f f
U R T
(m;%‘) Bht SoHi8NRES It AVIENDIE f@woemgmsasl Theypnplei v@asethélemtmted

N-[ 2- (5- met hoxy -|ndoI ;gg ethyl] -comanil am de

usmgja 531[112115(’[5)11@@15@5()2 FReecxy- Lm@qe}mtz]kew%ﬁql gutriplicates
foggmcg)gcltp%tq,ﬁ{o%qnwt lteastt3 1ndepepléenq e%e?ﬂx'léﬁ?s By[pﬁfﬁé&yacggﬂfcose

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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Table 5 :

Ef fects of nelatonin
andN-[ 2- ( 5- net hoxy- i ndol
wanbwrozssvi vity in mce (horizontal

Effects of the interacti on of

N-[ 2- (5- met hoxy-i ndol
N-[ 2- (5- met hoxy- i ndol

-3-yl)-ethyl]-coumal yl am de on
novenent ) TROTABBHD7/000330

-3-yl)-ethyl]-comanil am de and
-3-yl)-ethyl]-comenam de with

Tdi@zepamon rotarod assay in mce * p < 0.05 ** p <

0.01 ***p < 0Q.005 **** < Q OOO Fxnpri ment 5: [0Q87]

331% ggg%t es were gl ucosey 1 h ijg Hepes- 3 alue
u er containing 2% FFA—fu LE FFA (firee fatty

aci ds) were then added the °s at tHe indicat/ed

concentrations (300 nV)

C@?Fn the indicate

the end of

I%cgr}‘siﬁegﬁ%qﬂc Paﬁ<gpd wi-t-h in : @

S-LH

tines (f

e FFA treatnertyg 4 he cg

t 1.0

IHMI(n&Q@ﬁM) Co”pounds (19

1 LA-OC-O

[la} (’)ﬂ nl\/h’/nr'e!

1M3gat 37OC

aonln
CcuUTIr T \J.\.

163.2

L= || ubul\ U gl gL uUoT

RAA e3oeliag) 2- deoxygl ucose

2 ST Hh

l _L IIUIIIL allu U

HEPES buf44 was

KRP-

vt

added—and—Ttetr s were in

Iheriper BEAr(20nNendspeci f
iﬁwpp@r all el incubations

CUbated for 10 m i
¢21 ucose upt ake
in the presence gf 10 mM

at _room

6I’TE8.SL

réed

Cyt ochiat asinm B, Wi ch D

lgbwlsosE Aipt ake,
Maulataoh(ldsdBy. Cel | s wel

and was |3t

OCKS transporter-
racted fromt
e then washed thr

g?g at ed

ee tines

upt g

K&

W th

ice-col d
agilinsiiided in | M NaOH
NHe#S coihredngsihyha sci
@hylBEmdenayidd(Ynidpse |

hoSphate buffte

I3 sal 1 ne (PBS)
6%1(%0 m nut es.
ntillation countey.
Ipt ake was assayed| i n

Thgﬁggn'pl e

viRS

tTipricares for each coj
InpdepEteht experi ment s|
N-[2-(5-methoxy-indol-3-yl)-

ethyl]-comanilamide (10nM)

nai T1

on I1n at

I easft
1523 3H - deoxy- d- g|

| sse

ab

Insulin +FFA+
N-[2-(5-methoxy-indol-3-yl)-
ethyl]-coumalylamide (10nM)

1494

134.9

ab

Insulin +FFA+
N-[2-(5-methoxy-indol-3-yl)-
ethyl]-2-methoxy-
commenamide (10nM)

1522

35.7

ab

Insulin +FFA+
N-[2-(5-ethoxy-indol-3-yl)-
ethyl]-chelidonamide (10nM)

1407

34.4

ab

Insulin +FFA+
O-[2-(5-methoxy-indol-3-yl)-

1787

ethyl]-comenic ester (10nM)

118.7

abc

(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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upt ake (counts per mnute-cpm are presented as

nmean+SE of triplicates in a representative experinent
wonro7@esist s of three i ndependent experinents. ASOW007/000330

test was used with significance of P <0.05 (Table

7). Table 7 ( a: P<0.05vs Cgroup, b: P < 0.05 vs

D group c : P<0.05vs nelatonin group, d: P <0.05

high FEIAl tréthedt. Br PLAB] atﬁms Em 883 tnhBinyhirdipotiytsmaling

were u as an |tr Ssess the c
dpgelong ppraeddls e FoeT e bR e
miehsdtin Bnd §Fbsd-Arders defivhiivds eduldyaedibratdihst lie adsivemte irittated -
bngALl adi pocytes FFA treatnment inpaired insulin

% aling and nel atoni n/ pyrone-indol e derivatives

i nproved gl ucose transport. Therefore, nelatonin and

pyrone-indol e derivatives could aneliorate insulin

resistance initiated by FFA. W claim 1. A conpound

having the fornula: Ar-B-Ar' (1) wherein: -B-

represents: -X-Y-Z-wherein X represents -(CH2)n

(wherein nis 0-6), in which the alkyl noiety is

i near or branched; Y represents oxygen, sul phur, >NH

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

wherein at |east one of X, Y and Z nust be present; Ar
represents an indole nucleus ring systen Ar'
represents an al pha-, beta- or ganma-pyrone nucl eus
ring system
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wherein each of R 1 substitutes the ring system Ax at
any avail able position (including the N-position) and
weaalT/0d0 1 - R2. substitutes the ring system APCTAB20aTI§00330
avai |l abl e position and wherein each of R 1 and Rr-2.
i ndependently represents hydrogen, oxygen, halo,
hal o-C,. s alkyl, aryl, acyl, a C5.7 heterocyclic
group containing 1-3 hetero atons i ndependently
sel ected fromnitrogen, oxygen or sul phur; a C6.8
heteroaryl group containing 1-3 hetero atons
“}Gfeﬁﬁndently sel ected from nitrogen, oxygen or
S§GtPPur, C1.5 alkyl, C2.5 alkenyl, C2.5 al kynyl, aryl-
Cl1 5 alkyl, aryl- C2.5 al kenyl, aryl-C 1-5 al kynyl,
hydroxy-C,. 5 alkyl, nitro, am no, cyano, cyanam do,
guani.dirompamdihaong deybamildo, C .5 alkylanmine, C . 5
alkylagggg, hydroxy, thiol, acyloxy, azido, Cl1 5
alkoxy,r"fﬁoxy, car bonyl am do or styryl; wherein said
wBE¥al kyl, aryl al kenyl, aral al kynyl, or styryl group
optionally can be ring-substituted by one or four
-Bubstsantsent s i ndependently sel ected fromthe group
)ggggi ting of hydrogen, halo, halo-C].5 alkyl, aryl,
~2a *C5 M et er ocyclic group containing 1-3 hetero atoms
X! rgﬁ%@&d Qi Y ($akRat 6 d-60M WhichaBeskyonyiganisdindar or
sul phur; a Keteroaryl group containing 1-3 hetero
batdred; | ndependent |y sel ected from nitrogen, oxygen and
sul phur; C1 5 a I . 5. al kenyl, C2.5 al kynyl,
Y P%@F<§¥5Pka&%§F§?§%P&¥€£§P&eny|, aryl -C 2-5
7 aLd¥ s >dRErs ¥r s abséntal kyl, nitro, amno, cyano,
cyanam do, guani di no, am di no, acyl am do, hydroxy,
whriend gt leestydrexgf, X,a¥ podZ naydsk bgpresetdr boxy, car bonyl ami do,
S—alﬁ%l or.%%ﬁylthiol' and either of R3 or R4 further
AE 5FPTESRRI @R dN9LE PRSI SYE Bond to B: wherein Ar can
be bonded to B at any position on the Ar ring not
substituted by R1 and R2, including the N position,

and Ar' can be bonggd B at any carbon on the Ar'
ring not substitut , and Rz;
R2 R3
N
H Re
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or a pharmaceutically acceptable salt or stereoi somer
thereof. 2. A conpound of claiml1l, wherein Xis

wo aHApsgsowherein n is 0-6, Y is >NH or >0 andPZTiiB2007/000330
>CO. 3. A compound of claim2, wherein Ar' is an
al pha- pyrone ring system 4. A conpound of claim 2,
wherein Ar' is a beta-pyrone ring system 5. A

APeamesnd Mfaigiadi et or WhahRigyrdNe nuckuariggRydey r one
ring system 6. A conpound of claim1, wherein X is
-(CH2V, Yis >NHor >0 and Zis >CO Ar is an indole
‘ring; R3is a bond to psition 3 of the indole
ring; RL is a methoxy/gr on position 5 of the
i ndol e ring, and eac and R4 is hydrogen; Ar' is
a gama-pyrone ring b dReo Z at position 2 of the
pyrone ring; Rl is hyflrogen or a hydroxy group on
position 5 of the pyrone ring; and R2 is hydrogen or a
car boxy group on position 6 of the gamma-pyrone ring;
or a pharmaceutical ly sae rabl e salt or stereoi soner
thereof. 7. A conpoun
, gi s >NH or >0 and >CO, Ar is an indole ring;
R3 is a bond to X on fositfon 3 of the indole ring; RL
is a methoxy group af position 5 of the indole ring
and each of R2 and R4 is hydrogen; Ar' is an
al pha- pyrone ring ®ubst &ted by Z at position 5 of
the pyrone ring; and , JR2. are each hydrogen; or
a pharmaceutically accept\gbl e salt or stereoi soner
thereof. 8. A conpoun &*ain11, wher ei n

wherein each of R, 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 R, , 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 C ¢ heteroaryl group
containing 1-3 hetero atoms independently selected from nitrogen, oxygen or sulphur,
C,s alkyl, C, 5 alkenyl, C, s alkynyl, aryl- C,; alkyl, aryl- C, ; alkenyl, aryl-C,; alkynyl,
hydroxy-C, 5 alkyl, nitro, amino, cyano, cyanamido, guanidino, amidino, acylamido,
C, alkylamine, C, 5 alkylamido, hydroxy, thiol, acyloxy, azido, C, 5 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, 5 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, 5 alkyl, C, 5 alkenyl, C, 5 alkynyl,

aryl-C, 5 alkyl, aryl-C, 5 alkenyl, aryl-C, s alkynyl, hydroxy-C, 5 alkyl, nitro, amino,
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X_is -(CH)2-, Yis >NH, and Zis >CO Ar is an indole

ring; R3 is a bond to X on position 3 of the indole
woi2ngro9sekoi s a net hoxy group at position 5 of PO®IB2007/000330

indole ring, and each of R2 and R4 is H Ar' is a

gama- pyrone ring substituted by Z at position 2 of

the pyrone ring; RL is a hydroxy group at position 5

cy@fo, LhmaRN QR akiiie; ardiindXacylgidoy Bydrgey) thiol, aaylsay,taziio,
st éreoi soner thereof. 9. A compound of cIa|n11

alkuhxer edrboxy, carborybmnide, S- awl 9r altaylﬂaﬁld Zis >CO, Ar is an

b
ang B g R REHE o BRI S i SpPERA 8 o 5 o
whdd€ini A1dah 8 bbAdbd BBt Iﬁoﬂﬁoﬁan ﬂ[&Aﬂ‘ing sotHubdithted by&l and

ganmma- pyrone ring substltuted b at position 2 of
Ryt hwh{sﬂwgﬂhe N—pcrrsgtiorR,apgl Ar'scag bn;b@n%‘;@v o & BapY seroeBenthe AT 5ing

th e ri , and R2. is hydrogen; or a salt or
m%?@#@ﬁﬁ@%ﬁé RS 10. A conpound of claim1,
"éﬂl%ﬁfaﬁhﬁbegﬁléﬁly o ﬁbze saltYorl seredidménberdofi s >CO, Ar is
an indol e ring; is a bond to X at position 3 of the

indole ring; RLis a nmet hoxy group at position 5 of

the ole ri ach @] r:
o° 2 gAopyreretiim & Eiiseh i Ry YR USR5
OrOjOguli}pzqyj;@@e ring; RI1. and R2., are each hydr ogen; or
a salt or stereoi somer thereof. 11. A compound of
claim1, wherein

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 R, 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;
Aris 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 R, is hydrogen;
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Xis -(CH2) -, Yis >NHand Zis >COAr is an indole

ring; R3is a bond to X at position 3 of the indole
woi2og709580i s a nmet hoxy group at position 5 of PO®1B2007/000330

indole ring, and each of R2 and R4 is H Ar' is an

al pha-pyrone ring substituted by Z at position 5 of

the pyrone ring; and RL. and R2,, are hydrogen; or a,

sal t Aqtisshelpheipyomeringsebsthted b Z s ppitieracd (i pyapne ring;

riul ation i SLhg a therapeutically effective

anéon#ﬁ&mlﬁéimeaeagg %118%%"{1 salt or stereoisoner of claim1l

or h Bh&ofHRERAhi1P Bcddbiabloat opEtefidisenphdreradeut i cal |y
acceptabl e diluents, preservatives, solubilizers,
emul sifiers, adjuvants, excipients or carriers. 13. A

pharjraceut i cal rmulation. .according to claim12,
whi c8h '@H@%P%(?E Pﬂ};ég&lgé}ggﬁ | east one of the

f ol Isow -(oHfealuE e8MH;(@ng Z it >CO;adapt ed for oral,
rectal, parenteral, nasal, vaginal, sublingual or _ .
t opiduab amiols Bag: dhiinn bond 1o)X pp ppsitipm 3 @it l&a@ﬁgﬁ@g: R,isa
for each uni.t S . | Si of . @t

gt B e oSS g O iRl SRR R I )
Whi ch {9, Yntrhi-ByioRe ringRasstioftedibpBtat Rodition?2 of &lequtor@Ging; R,
mg/ kg; (iti) it is an extended rel ease forul ation,

is whipdmoikn geoup ab aetition & of Bieputang oe; #1bRmighyOogEs eased

at redetermined controlled rate. 14. A
or Al RRCEPIERT HoToR

5tul ati on accor di ng to claim 13,
which is adapted for oral administration and is in
unit dosage form wherein each unit dosage form
conpt.i Sesmpputheliifieinpt, veter¢iBast one conpound, salt or

St er}%?si -5(8&23)2-, ?(f isgldﬂ,iaWd% i%[?laj; n
Ar is an indole ring; R, is a bond to X at position 3 of the indole ring; R, isa
methoxy group at position 5 of the indole ring, and each of R, and R, 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.

10. A compound of claim 1, wherein

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

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

Ar' is a gamma-pyrone ring substituted by Z at position 2 of the pyrone ring; R,
and R,, 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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the range of about 0.2 ng - about 500 ng. 15. A

phar maceutical fornulation according to claim 14,
woher@ossseach unit dosage form conpri ses an anBamaBmWN7/000330

at | east one conpound, salt or stereoisoner of claiml

wi thin the range of about 0.5 ng - about 50 ng.16. A

phar maceutical fornulation according to claim 14,
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era

I{Qﬂﬂﬂ@l&kﬁ@ﬁhﬂﬁnand is in unit dosage forn1 wher ei n
'each “uni t dosage formconprises an anount of at |east
one wemsplbansierestbmepthestoér eoi soner of claim1 within
the range of about 2.5 ng - about 5 ng/kg. 18. A
pharmaceutical fornulation according to claim 13,

whi ch 15 RaaptadichPforRaresh esapridig b dpirgrittically effective
adm ni stratl on and is in unit dosagie form wherein

anmmhoﬂmcqmm}mdg@hfQirstﬁf@mmqf%@aﬁﬂ dnrsombmstion vithongor

onhe C ound,. salt
11’1?1}?@@]5%811%(?&115&8%'[3[ @L‘Jeﬂ S %regﬁ%%caz%g S% Lﬁ)ilge}s %@lﬁ]@rs
adPRALIBGES 1érﬁ§br EpFBMl ation according to claim 12,
erein sal d fornulation is in unit dosage form and

wherein said unit dosage form provi des an anount of at

| east, one, SOmound: <28l %) a3 iR\ ARE 161w kALY 1

effe eventrng rnsulin

cHa&%%e?ﬁzé‘c[‘By‘Eat IEé{d@%né bt G 3ORSvasg faeuennal | oss associ at ed
stro i schem a, cent ral nervous syst emtraung,

(p ceinfsralaptaé forcrsl, Wﬁlm@t@@r desel, vagaak guklimggal or topical
conse uences of the over-stinulation of the excitatory
am n¥IYBISHEUO sy chiatric disorders, epilepsy or other

(1§ ONVidkSih (Bt HoSIetBFm, cABK Uit Hosagé G@fﬁpﬁéiﬁg ademsunt of at least one
compound, salt or stereoisomer of claim 1 which is within the range of about
2.5 pg - about 25 mg/kg;

(iii)  itis an extended release formulation, wherein at least one compound of claim 1

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 compound, salt or stereoisomer of claim 1 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 compound, salt or stereoisomer of

claim 1 within the range of about 0.5 mg - about 50 mg.
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chronic pain, glaucoma, CW retinitis, urinary

i nconti nence, or opiate tolerance or wthdrawal
weypnriesssy i nduci ng anesthesia; or for enhanci RGT/IB2007/000330

cognition or for inducing anesthesia. 20. The

pharmaceutical fornulation according to claim 12,

wherein said fornmulation is in unit dosage form

whergj, Ny pRdrthad@liticalRe@gRibA aevopdinY il sina 4, arituieih eadh unit
conmpound, salt or stereoisoner of claiml effective

ddsa:ge forre aomggsqs:janm@n@h@f #deashens @mroung, sakfrog sisteisomes Pt
00
i braBrahg s e Radta S do R 38 P armari on

di sorder, a circadian sl eep disorder, an endocrine
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stem . .
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dc%Qg@i'an'cBm%ﬁbémin Ahasdong. lea%iloneTchﬁ?npﬂmaﬂmuemtstecﬁlsomer of
formul ati on according to claim 12, wherein said

clfiior hrufithin the rargeiof abeit2. Yeg ageout e/l ch provi des an
anount of a conpound of claim1l or a salt or
stereoi sonmer thereof effective for treating or

Pr eveNt A Rgadn ReQER1 HraRiHeh abfording &P cldins 118/ Whith és atapted for
for 1nmproving sleep quality or for alterin
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of c m 21,. whi er .59
RO BRI TR BhEL b 158yt P R skfeoisomer of
cl@ﬁﬁf D ithid ﬁ‘l@%ﬂée‘ AeboutMogE 0RbsItA00MSt or ant agoni st
toni n, benzodi azepi ne, barbiturate, or 5HT-2

antagonlst 23. The pharnmaceutical formulation

acc o to cla 2
B
fo‘i'?l?ﬂ%t%iﬂ & iAfun®! RisiBelfofth, AdSAhdreifsaid uRitRIdkSHRem ﬁ)i’tﬁzl'i(msfan
tive for treating or preventing diabetes. 24. The

apbantndeeiotit cab cowpowidasilber stireeibemen E3laighh elfectiye f%é?eatmg

conpri ses
or p1gxpent1ng 1nsuﬂn resistance, type II 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 co gnition 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 compound, salt or stereoisomer of claim 1 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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antidi abetic agent. 25. A nmethod for treating or

preventing insulin resistance, diabetes type II,
waoew7onzdso | oss associ ated with stroke, ischem aCT/1B2007/000330

central nervous systemtrauma, a central nervous

system di sorder, a neurodegenerative disease, the

adver se consequences of the over-stinulation of
asBXEAtE BWah Yedd¥tdiRe ol dPhthampiRyichl dbdas€ clliste dsajache, migraine,
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wi t hdrawal synptons; or for inducing anesthesia; or
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chronobi ol ogi cal - based di sorder, a circadian sl eep
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an’ s SeE R GRLIS ARG Fia AERRAT Gl (RAERE o
scRIBMRS B ic, @kigphé, halipBhglc attiank keasent, tlanghitiver, melatonin
headache, m grai ne, weight gain disorder; or for )
agosipt Pratitegenissy mplatonin, bpuasdiazgping baphijusje © qibtl-2 gatagppist.
aid in animal breeding, or for protecting skin which
conprises admnistering to an aninmal or human in need

of sprhThd sfrARedutidall ofHuhEedd AoRMIPIol aingl B vherein said
effective amount of a conpound, salt or stereoisoner_ .
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human or animal in need thereof which conprises
adm ni stering to said human or animal a fornulation,

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

antidiabetic agent.

25. A method for treating or preventing 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,
CMYV retinitis, urinary incontinence, or opiate tolerance or withdrawal symptoms; or
for inducing anesthesia; or for enhancing cognition which comprises administering to
an animal or human in need thereof an effective amount of a pharmaceutical
formulation comprising an effective amount of a compound, salt or stereoisomer of

claim 1.
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conprising an effective anount of a conpound, salt or

stereoi sonmer of claim1l. 28. The nethod of claim 27,
waeher7gossssai d fornmul ation is adm nistered in  PCT/IB2007/000330

conmbi nation with an agent known to be useful for

enhancing sleep quality or preventing or treating a

sl eep di sorder or sleep disturbance. 29. The nethod of
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said fornulation is in an extended rel ease oral dosage
form

28. The method of claim 27, wherein said formulation is administered 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 method 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 method of claim 27, which is administered in combination with light

therapy.

31. A method for treating or preventing diabetes in a human in need thereof
which comprises administering to said human a formulation comprising an effective

amount of a compound, salt or stereoisomer of claim 1.

32. The method of claim 31, wherein said formulation is administered in

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

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

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

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

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

oral dosage form.

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

oral dosage form.
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