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of neur end i Ju | O pecially those that, _exhibit .circadian
and ci r@gﬁ%%%&rhiﬁ % clllt&y&cf\veq gﬁ%ﬁ Ya u'@@éﬁ ‘Pﬂ%ﬁf?éﬁ H?F‘ﬁ &R ONran
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Mel at oni n has been adm nistered to re-synchronize circadian rhythns that

are out HRUBhAEEhANISMS: teoygt secenterst lopateddai thal braine Aslditsallxarminber
sl eep/ waltesfhige it Ste b bigtBhEs BF Bf8LNGF&ts of melatonin in peripheral organs
 via peripheral melatonin receptors. Melatonin receptors are present in the heart,
lungs, prostate gland, gonads, white blood cells, retina, pituitary, thyroid, kidney,

gut and blood vessels. Retention pattemns of radioactive-melatonin injected to rats
demonstrate melatonin accumulation in the brain, pituitary, lung, heart, gonads

and accessory sex organs (Withyachumnarnku! et al., Life Sci, 12:1757-65, 1986).

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

Melatonin has been implicated in many human disorders. Some are known
to be linked to chronobiological abnormalities. Melatonin has been administered to
re-synchronize circadian rhythms that are out of phase with the local
photoperiodical cycle. For example, sleep/wake disorders with rapid crossing of
time zones (jet lag), or in delayed sieep phase syndrome (DSPS) patients,
changes in work shifts, or those experienced by blind people can be treated with
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i i d are defini
(e.9. seBrMBWskES éf‘e%@o\éﬁcg;')r?ﬁaq 85.?, r]europm,/sh:)l., 41:314-319, 1976; Fariello et

al., Neurology, 27:567-570, 1977; Rudeen et al., Epilepsia, 21:149-154, 1980;
Sugden, J. Pharmaco! Exp. Ther., 227:587-591, 1983; Golombek et al., Eur. J.
Pharmacol, 210:253-258, 1992).

Melatonin is effective in the treatment of cluster headache and migraine
(Claustrat et al., Headache, 29:241-4, 1989). Melatonin may play a role in other
psychiatric conditions, particularly depression, but also mania and schizophrenia
(see Dobocovich, “Antidepressant Agents”; U.S. Patent No. 5,093,352; Miles and
Philbrick, Biol. Psychiatry, 23:405-425, 1988; Sandyk and Kay, Schizophr. Bull.,
16:653-662, 1990). In some instance, psychiatric disorders may have underlying
chronobiological etiologies (e.g. seasonal effective disorder) and are definite
candidates for melatonin therapy.

Melatonin is involved in the regulation of circadian and circannual changes
in body temperature. Administration of exogenous melatonin to humans lowers
core body temperature (Strassman et al., J. Appl. Physiol, 71:2178-2182, 1991:
Cagnacci et al., J Clin. Endocrinal. Merab., 75:447-452, 1992). Melatonin may also
possess analgesic properties (Sugden, J. Pharmacol, Exp. Ther., 227:587-591,
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[ ntranasl?l4ng§§ )gral adm ni stration. Apart fromits soporific effects,
exogenou ? nin my affect sleep via its phase-resetting action on the
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syndrone patients, and synchronized sleep to the d es In blind
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studies, for Ie%tlons whi ch rel ease nel atonin throughout the night were
used, i 1OBPHEG effscts, rxaepERys fRelatenipmaycalfent sleep via its phase-resetting

action on the biological clock. Melatonin administration advanced steep in delayed
sleep syndrome patients, and synchronized sleep to the day-night cycles in blind
subjects. The efficacy of melatonin (0.3-5 mg/os) for treatment of insomnia has
been demonstrated in studies performed mainly with elderly patients, patients
treated with atenolo! and chronic heart patients, most of which patients have low or
distorted melatonin rhythms. In some of these studies, formulations which release
melatonin throughout the night were used, in order to circumvent fast clearance of
the hormone and to mimic its endogenous profile (Nutrition, 1998, 14: 1-2; The
Aging Male, 1998, 1: 1-8). Melatonin, 3 mg, given to patients with sleep disorders
and dementia for 21 days, significantly augmented sleep quality and decreased
the number of wakening episodes, while agitated behavior at night (sundowning)
decreased significantiy (Biol. Signals Recept., 1999, 8(1-2): 126-31).

We have recently found that melatonin treatment may be beneficial not only
for improving sleep quality, but may also lead to an improvement in the general
state of diabetic patients, as indicated by the decrease in HbA1c levels after long-

term treatment.
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(Israel Patents Nos. 115861/2 and U.S Patent No. 5,500,225 of Laudon et al).
Related to the above are the findings that melatonin has oncostatic
properties in a variety of cancers, the most studied being its effect on estrogen
receptor positive breast cancers (Blasak and Hill, J. Neural. Transm. Suppl.,
21:433-449, 1986, Gonzalez et al., Melanoma. Res.,1:237-243, 1991; Lissoni et
al., Eur. J. Cancer, 29A:185-189, 1993; Shellard et al., Br. J. Cancer, 60:288-290,
1989, Philo and Berkowitz, J. Urol., 139:1099-1102, 1988; see U.S. Patents. Nos.
5,196,435 of Clemens et al. and 5,272,141 of Fraschini et al.). It is also possible
that melatonin has antiproliferative effects on noncancerous cells as well and may
be of use to treat benign tumors and proliferative diseases such as BPH (U.S.
Patent No. 5,750,557 and European Patent No. EP 0565296B of Zisapel) and
Psoriasis.
A major portion of research on meiatonin has been devoted to studying is
effects on reproduction, particuiarly in seasonally breeding species (such as
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Lissoni et al., Eur. J. Cancer, 29A: 185-189, 1993; Shellard et al., Br. J.
Cancer, 60:288-290, 1989; Philo and Berkowt z, Urol., 139:1099-1102,
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the ventral prostate and the seminat vesicles (Gilad et al., J. of Urol., 159:1069-
73, 1998). Recently, we have demonstrated high affinity melatonin receptors in
the human benign prostate epithelial cells, which may affect cell growth and
viability (Endocrinology, 137:1412-17, 1996).

In addition to the pineal gland, the eye also synthesizes melatonin. Recently
melatonin has been implicated in the control of intraocular pressure and may be of
use in glaucoma (Samples et al., Curr. Eye Res., 7:649-653, 1988; Rhode et al.,
Ophthalmic. Res., 25:10-15, 1993).

The kidney also expresses melatonin receptors, and melatonin has been
shown to affect vasopressin and urine excretion (Song et al., FASEB J. 11:83-
100, 1997; Yasin et al., Brain Res. Buli; 39:1-5, 1997).

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

melatonin.
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35: 1484-1485; EP 662471 A2 950712 of Depreux et al.; WD 9529173 Al 951102
of Ladl ow et Bhere ig. svideacensyggestingsbothl meiatonin Hgomisis and antagonists
would be of potential therapeutic use for a variety of maladies and conditions. The
present invention addresses the need for more therapeutically selective
compounds than melatonin.
The entire contents of the above-cited patents, patent applications and

literature articles are deemed to be incorporated herein by reference.

SUMMARY OF THE INVENTION
In one aspect, the present provides compounds having the formulae (1) and

any:

A— NH——X-—7Y A—2Z
A\ R A\ a2
(R)m N {R)m -
g’ R

) (H)
and their acid addition salts where the compounds are basic, wherein:
each R is independently selected from among halogen, Ci4 alkyl, Ci4
alkoxy, NR'R”, nitro, aryl, aryl-C14 alkyl, or aryi-C14 alkoxy, and each of R’ and R”
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patent applications”and ure articles enmed to be rncorporated
her ei n satusied bataroC\BUIMVINGYCADRAINTHIE BWWh@mberspaﬂd asiptd, the present

i d ds_having the f | d (11): ANHX--Y (I 1) A
ha thet rCacd BARIPRBH o biest é‘ﬁ@%&ﬁﬁmé@aéw B e ARRYIPT bach
Ris i | | Cl |
R R, L gAY, ety aedp APl rgged, Bp8den. £ Ak G ahor Tl % ana
R 6 21 awkametkyi @ryl atl@ecmtanﬁ WNRAR" aﬂdeﬁrndq/abow R' = R" = Cl CH2CH2, or

NR R' constit eé kﬁéﬁrat ed heterocyclic ring containing 3- 8 ring
menbers, and 1624 is selected fromhydrogen, Cl.4 alkyl, Cl-4

al kanoyl , arwh{ie{-@l k@agyd,r;m; saryl Cl4-al kyl; R2 is sel ected from
hydr ogen, hal ogen, -4 al koxy yl yl -Cl4 al kyl, aryl-Cl4

-2 al k

Y onae e oY o Bifirvie fribybay. 2 Iettatydiunt B @B OGP betL RNy A0 o
>C=S; Y f h |,
any of %ﬁclﬁrﬁ%%ggggﬁggﬁﬁ)ﬁg%¥ggs@é susgeg&%%)fé%ﬁ éélaikﬁeg‘fr% eny

al kyl, @H, NRBXps ddBidedNidd¥e asnitef, ionedisadgme vﬂ'nchilInﬁaisobecrrngYsu:t%tmitww
[ ' by up . to fwo s%i_bstltuents i ndependent |y

whi ch be ring-substituted
sel ecte }‘f'r'%ﬁ‘? %@%&M@&ﬂn@%daﬁwﬁele@ o) REANG flogRm R EHWHef i ned
above, L[ QikoRy YOH, AURIR'CAE dHfihel: aBdve MitroChfyl, aryi-Cqy alkyl, or aryl-Ci

- alkoxy;

R’ is C14 alkyl or NR'R" as defined above,

Z is selected from 2-(p-(3,5-dioxoisoxazolidin-4-yimethyl)phenoxy)
ethylamino, p-(3,5-dioxoisoxazolidin-4-ylmethyl)phenoxy,
2-(p-(2 4-dioxothiazolidin-5-yImethyl)phenoxy)ethylamino, p-(2.4-dioxothiazolidin-
5-ylmethyl)phenoxy, 2-(p-(3,5-dioxoisoxazolidin-4-
ylidenemethyl)phenoxy)ethylamino, p-(3,5-dioxoisoxazolidin-4-
ylidenemethyl)phenoxy,
2-(p-(2,4-dioxothiazolidin-5-ylidenemethyl)phenoxy)ethylamino, p-(2,4-
dioxothiazolidin-5-ylidenemethyl)phenoxy,
3.5-dioxoisoxazolidin-4-ylmethylamino, 2,4-dioxothiazolidin-5-yimethylamino and
cinnamoyloxy which may be ring-substituted by up to two substituents
independently selected from among halogen, Cq4 alkyl, C14 alkoxy, OH, NR'R" as
defined above, nitro, aryl, aryl-C4.4 alkyl, or aryl-C4.4 alkoxy; and

each aryl is phenyl which is unsubstituted or is substituted by 1-3
substituents selected from halogen, C14 alky!l and C14 alkoxy.

in particular embodiments of the invention, Y may be styryl, optionally ring-
substituted by up to two substituents independently selected from among halogen,
Ci.4 alkyl, C14 alkoxy, OH, NR'R" as defined above, nitro, aryl, aryl-C4.4 alkyl, or
aryl-C1.4 alkoxy; andfor Z may be cinnamoyloxy, optionally ring-substituted by up



al koxy; Ris Cl-4 alkyl or NR R'" as defined above; Z is selected from

2- (R (3, 5-di oxoi soxazol i di n-4-yl nmet hyl ) phenoxy) et hyl am no, 7 1 NOV 2003
p- ( 3, 5- di oxoi soxazol i di n-4-yl net hyl ) phenoxy,

2- (p- (2, 4-di oxot hi azol i di n-5-yl net hyl ) phenoxy) et hyl am no,

p- (2, 4- dicowas BudEmMuerts indepdngBhily |sbRISEPHOM Znkdh sqin0®l S i di n-4-
yl Pende W&-(3,5-di m Eridid Hafddn? 1. gqﬁ%g%b‘het hyl

i denenet hyl ) phenoxy) et hyl am no,
)phenoxy?'kal(»Iﬁgf('IZNﬁél 85 dlefinad @boue nrifroy Andlcatgh®1_haikyhvemoxyl et Bikoryi no,

12- (2, 4- di oxat Qi i d.ln-5-yli.denenet hyl ).phenoxy, . ]

3, 5- di oxoi sox@z%h?ﬁgﬁ- §é/$q'ett%§ll 'H?‘r?'ﬁt&?,n i’?‘ag'a?%@t%aémcreat'%'5fcgrm%atmn am no
and ci nwhizhytaniprivdd b |amst Hhaem o4t : ktyents
i ndependent |y se Igct ed from tgfr%r?g halaggﬁﬁamglﬁigﬂéyblq? dé'?ﬁhm%%%w NR R
as def i $RidbiEERIY @musifies, adivyant, and/orcearrierkang atrieasy bnelmeabesxyf; thend

Subst 1 Lol BOFSKndI o dha PedtBATS o' B, Fhveiiigh oS, bk Abave anc
parti cul gharardzedtiosiyt scadptéthie saltyenéreon, Y may be styryl, optionally ring-

substituted b¥ up to two substituents independently selected from anong
hal ogen, Cl4nafgt@notheraspachipe inygntiqr proviges usei ofcat laastvene mernker efr yi |

opt i onai e Fiéup. Snsifing of e Xafisding¥6f e 4y HHNR ¢, SRR, 200, ac
i ndependsharmacesatiegllyeatdaptablasaitg thedeof dn th&mahuthdtite ofa redishi@ny forOH,

NR R' as defined g)ove,, nitrq, aryl, aryl-d-4alkyl, or aryl-Cl-4al koxy, In
anot her 45 EcaNMa| SPERBR: PbAOLIS, PiRyention es tareent ehProwalaFerdibans whi ch
Comp! | Sampdted @A StarRABaITRAREIGS! |oentral SRiAEIE JstdiiNbnaPLEFAINRL! Ve,
sol ubi lizer, emulsifier, adjuvant, and/or carrier, dand at [eaSt’one menber
of the d3@dprs onbixwbinjogital-basamhnfisondess,oendberineviadicationas mbefplagtid above

and ph tically acceptable salts..thereof. | et apot her aspect, the

i nvent i g({?rﬁgjﬁ%\sdes'mdégnﬁf g_ygtleghst CBH‘g‘t'HB%e?SQﬂC'QPﬁe gfup W§F§'ﬁ?‘%g of

the conmsphttsin@iodibs | diyeaMdsON cRetétefRRIACRBOVRIiGHBfMe and dermatological
diseases.

DETAILED DESCRIPTION OF THE INVENTION

Without prejudice to the generality of the compounds of the present
invention, a sub-group of presently preferred compounds is defined by the facts
that in formula (1), m is 1 and R is a substituent in the 5-position of the indole ring.
Another sub-group of the present compounds is defined by the facts that in
formula (1), at least one of the following conditions applies, namely: mis 1 and R is
5-methoxy; and/or A is CH;CH,, and within this sub-group, illustrative
embodiments of the compounds of the invention, particularly where R' = R? = H,
are the following:
Xis -CO-and Y is 2-furyl; or X is -CO- and Y is 2-tetrahydrofuryl; or |
Xis -CHz-and Y is 2-tetrahydrofuryl; or X is -CO- and Y is 2-acetoxyphenyl; or ‘
Xis -CO-and Y is 3,4-dihydroxystyryl; or Z is 3,4-dihydroxycinnamoyloxy. ‘

The pharmaceutical formulation according to the invention is preferably '
characterized by at least one of the following features:
(i) it is adapted for oral, rectal, parenteral, transbuccal, intrapulmonary (e.g. by

inhalation) or transdermal administration;
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pharmaceutically acceptable salts thereof, in the manufacture of a

medi canent for use in aninmal breeding, or for the preventi {1 or treatnent
of prostate conditions, inpotence, cardiovascul ar disordersf 14 Bhiloal
nervous system and psychiatric disorders, chronobi ol ogical - based

di sorder @iy endegid DRit ue@ag@tfbmsead?ﬁgm a&&%%aﬁ;@@%ﬁ{ aglacsumreﬁ sald

condi ti ons associ at ed senescence [ ogi©cal seases, %ust er
headacheleagt ghamembguwlishrisokitign ¢|a¢ rangesemeszsnleml gD DESCRI PTI ON OF

or csent (DnueltY arcotrdiGh eip it e photaif 8 oes BERATPET ot | ned

by the fmé&edétaé rgug‘t@,ﬁﬁﬁéac(-,mrouéﬂ tgel and R is a substituent in the
5-position of the |ndoI erin Anot her sub-group of the present conpounds

i s defined byl hier apharmagay %pal fosmulations1)of athel epresedheirvientine. f thie owi ng

conditi Ob¥ d / or CH2CH2,

and withi Wdu{ié%“%?%%p mtFﬂaus Ié%ﬁgVeﬁeéﬁg"@g' %g Ssgf%t?'“%{g c%%ﬁﬂsﬁfg of

the i nvearﬂjuoantspanﬂl caHraerd mrwnﬂfcﬁeRiboﬁvﬁtfbn:allw used €nt bﬁaﬁr@éééﬂﬂc@g ‘ang 1S
-CO and Y is 2-furyl; Xis -CO and Y is 2-tetrahydrofuryl; Xis

- CHe- an%P“?""i"%"YZfo'Et’iaé}H?afUf'%mse'ﬁrphﬂfm§ce'4ﬁ§aléf?fﬂwla Szﬂﬁyel?%ﬁ?ph@ﬁ’yl or
X is - CQyr aBthinistr. t@n H%ﬂ%@%%ryérﬁhmsor Z is 3,4-di hydroxyci nnamoyl oxy.
ormu

The pharnaceuti ca at I on according to the invention is preferably
charact eri zedFtwyorml adedsistratien othet prearimaceatical fofraakativas méy belutmlzed adapt ed

for oral nteral, .transpuccal nt r apul nonar

| oha a1 B, cARGARL Hlsines SoRHERErsvruPs of RispOpIaNs- o hareiteral, uni ¢
dosage fgdminiftafidnuthe Bﬁﬁa&@.oﬁem@yswgnmﬂe@w@lfm;%mé@l dr dthertwgstagone
nmenber which lies within the range of 0.0025-10 my;, (1il) it is a

cont r ol | }ISPEBE@ARSe SPUHPNIS LT eMUlsinas an racmodsavr béxas&ehmies mehe eredds for

][ glr ﬁﬁls g,?s' I5 e?idP‘fgf %gébgl g@@%ﬂdfoﬁ\%ﬁé %ﬁg {qﬁeﬁs wﬂpcﬁ cour%eatr Eg%%%hﬁfi of the

fact of the solubility or otherwise of the active compounds, in the vehicles which
are used in particular embodiments. The formulations may additionally contain e.g.
physiologically compatible preservatives and antioxidants.

The pharmaceutical formulations may also be utilized as suppositories with
conventional suppository bases such as cocoa butter or other glycerides.
Alternatively, the formulations may be made available in a depot form which wilt
release the active composition slowly in the body, over a preselected time period.

The compounds of the invention may further be administered by using
transbuccal, intrapulmonary or transdermal delivery systems.

By way of further elaboration or explanation of conditions which it is
presently contemplated may be amenable to treatment by administration of the
present compounds, such conditions include benign and tumor prostate growth,
and impotence; cardiovascutar disorders including hypertension, preventing blood
coagulation and protection from ischemic strokes, central nervous system and
psychiatric disorders, e.g., sleep disorders, epilepsy and other convulsive
disorders, anxiety, psychiatric diseases, neuropathy; neurodegenerative diseases
e.g. Alzheimers disease, Parkinson’s disease, fever and analgesia,
chronobiclogical-based disorders, e.g., jet lag, circadian sleep disorders such as

delayed sleep syndrome, shift-work problems, and seasonal-related disorders e.g.
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R N

pharmaceutically acceptable diluents, preservatives, solubilizers,

emul sifiers, adjuvants and carriers are those conventionally used in
pharmaceutical and veterinary formulations. The present pharn@qqmg”mﬂl
formul ati ons may be adapted for adm nistration to humans and/ or aninal s.

For oral 1 4 TNelp . l.cal. fornul ations be.,utilized as
6. 1 apP oF Dl HfeBlil @ dnedrlE PORDTRERAR, incRelBsceal coitaskitbheidor
par ent er aifertitityrripresocions gubdrlye grenensalab ’§naRmde hyipéipraiadtimsmanrand es,

or otherwi se as suspensions, solutions or enulsions in aqueous or oily
vehi cl esQFGVﬁQa'?ﬂ%EW“ﬁﬁeﬁWéﬁ&F'ﬂﬁ,a@WﬂYi indicgtionsiedr ropypateid aythagisint s
will of ; of .t f t. | se of
the acti o bams, ds§aser Rty ol Sandl pnd ot brdfieraiig bibeRbed NS
enbodi nesysiemThdisdrlensi| atclidisg ndyDSddconditiahs y assodiated ewith senescence;

hysi ol ogi cal conpati.bl e preservatiyes and antioxi dants. The

Bhgr rracga?l?tggH‘PISQWWE??a‘?'F%%%é)%?ﬁqﬂg o dReases| e gagthmy;p terorheadaghen
convent | ilgtairie: RISTARIIVE TRARENSIHCEEsts CBRRBIEY SlAfiiioR! 850 WMRCELAPS.
Alternatively, the fornul ations may be nmade available 1n a depo rm whi ch

wi | retlisagders Hiepdiot iobesityyans as an aidtd wnimak heseginty;, e.gveregalativesel ect ed
f the invention may further be adm ni stered by

time perj The. c Qunds
usi ng ttegﬂg%'tfg@ﬁr&r’rﬁﬁﬁggp?ﬂ?%nary or transdermal delivery systens. By way

of further elighos@l itthe? comdhpliéd #atatheqeradihi eRRpBORES (drd :pﬁrtidallé?ﬁ/e“t ly
contenpl ated may be anenable to treatnent by adm nistration of the present

conpou ndﬁ1305§mél’l‘\elf edndrimelas(l) ¥de wpsiopally gubstitutedustyryl msodeflines apewa.rand and
b bod " cBLoTu B e oBliofBrbasd el cita R NI A B A BB UGS

syst em ab virhsey ohihavingcanlicxidater snd eadical staeipgitics actdtysaneé nhé dpsantiund
ot her convul sive disorders, anxiety, psychiatric di seases, neuropathy;

neur odegBW&r Bplufes (FiiR-peeisctive ANAaCosBElE caMpRSitions: forpianical sapplicalivRease,
fever an TI=Ty r [ ¥ I-ﬁ.gﬁ‘gﬁ k: S , ol |0,

ci rcadi aﬁ‘@fgégﬁ%@"o"r l&%?\éﬂgggﬂfﬁggghg%eg?e S )g%@ﬂégﬁtr t gﬁééa}rﬂg,hfélﬁ é?/vor

pr obl enslotiansl whkigk coatprisel aftledstdirencompsurd geccording tdvhé REGE2Nt eweotian,

a1 T ect | Ve AR IF! ol 840 nSBNSSH, BSriaP Sh§imn, © 0 contraception and

The invention will be illustrated by the following Examples.

Example 1. 5-Methoxy-3-(2-(tetr: -2-furamido)ethyl)indole (MLP-79)

i o

CH,CH,NH —-—C—Q

N

N

\
H

CH.O

5-Methoxytryptamine (540 mg, 2.84 mmole) was suspended in benzene (5
ml). The mixture was cooled in an ice bath and a solution of tetrahydro-2-furoyt
chloride (320 ul, 3.7 mmole) in benzene (5 ml) was slowly added. The reaction
mixture was stirred at room temperature for 15 hours and was diluted with ether
(25 ml). It was extracted with water (25 ml), NaHCO; solution (2X25 ml) and
saturated NaC! solution (25 ml) dried (MgSQs4) and the solvent was removed in
vacuo. Further purification was obtained by column chromatography on silica gel.
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infertility, precocious puberty, prenenstrual syndrome, hype
rprolactinema, and growth hornone deficiency; anti-inflannatpqw V2W3
indications e.g. rheumatoid arthritis; neoplastic diseases including e
cancer and other proliferative diseases; imune system disorders |nclud|ng
Al DS; coffdetsomint 36596084 %%Wéc@taﬁ@rlﬁs@‘ﬁw@ Eré?e%h?%f”fd Al e CURR:

all ergy diseases e.g. asthnma; cluster headac rai ne; anti

Dyskensi anefhegfedu w@@eelgtecbmafmttomtt%m ahe meldmlt WS cnbtamedoafsjan sm

(leptin, |dto ani mal breeding, e.g., regulation of
1 JRBS A Was 2SSE Ao ¢

fertilit erty, is still further contenplated that the
present conpourieR aemcngr T6l=Ct1l|?alr-228 {Rosied, vvn%el-nzp 29&"’? 3=6!19 PZ,i2H
ormula (T'1) Zis

optionally substituted sty é as defined above,
&D

opt i onal Fyl26hbakt3. 58t(§dJc6rﬁn 2HoXSH:NHY aaeo-éfSQJ(JneﬁH &Ha0); 13. &%‘y(s b3Hvi rt ue

thus | ncPGatt: SRPAEr SeEaE 2an SEEnErT bl ¢ 7B B b T PERNH "
appl i cat 6(8!5 (ddsUChB TS KRR 45 HVahH, Cdromdtidst); FLOY ¢s eNaTREs), RhoYaENt S,
creans, jg ﬁg and _ | otions, which conprise at |east one conpound accord| ng

to the p Ha\&37iQ- 64 HZstH‘g’e?FFéT'aV\H'H 4:26 &dhsd1Théd & | Udnaromeatia Hir  and
adj uvanlv%ﬁl*(g t,,qvgg.[)l on will be illustrated by the foll ow ng Exanpl es. Exam

thoxy 3-(2-(tetrahydro-2-furani do)ethyl)indole (M.P-79) CH30 11 O
CH2CH2 NH--' AR (ndad): \H:BQHE(LNH)QBSQZONH) re936h AB68Y, 165134COahede )\aiH532
suspende%_lﬂn benzene %? % The m xture was cooled in an ice bath and a
sol ut i on( @'é’t)-r%ﬂ%ﬂ 15. 19 @y chloride (390 |, 3.7 mmole) in benzene (5
m) was slowy added. The reaction mxture was stirred at roomtenperature
for 15 hours and was diluted W|th ether (25 m). It was extracted wth

. SxXN-0t(Re ) z lesMLiP-d6e¢d NaCl sol ution (25

m) dried (I\/gSO4) and the sol vent was rem)ved I n vacuo. Further
purification was obtained by col um chroﬂat ography on silica gel. 10

CH,CH.NH—C™ \ /

CH,0

N
A
H

5-methoxytryptamine (300 mg, 1.57 mmole) was suspended in benzene (5
ml). The mixture was cooled in an ice bath and a solution of 2-furoyl chioride (190
pl, 1.9 mmole) in benzene (5 ml) was slowly added. The reaction mixture was
stirred at room temperature for 15 hours and was diluted with ether (25 ml). It was
extracted with water (25 mil), NaHCOQ; solution (2X25 ml) and saturated NaCl
solution (25 mi) dried (MgSO,) and the solvent was removed in vacuo. Further
purification was obtained by column chromatography on silica gel. The solvent
was 50% ethyl acetate in CH>Cl,. Fractions of 10 ml were collected and the
product was eluted in fractions 10-18. The product was obtained as an oil which
was crystallized from CH,Cl» (0.5 ml) at -8°C. The yield was 220 mg (50%) m.p.
89-90°C.

NMR: (CDCIz): 6= 3.03 (t, J=675 Hz, 2H, CH,CHy); 3.75 (q, J=6.2 Hz, 2H,
CH:NH); 3.81 (s, 3H, OCHjs); 6.52 (wide s, 1H, CH;NH); 6.46 (dd, J1=3.46 Hz,
J2=1.75 Hz, 1H, CH=CH-CH); 6.86 (dd, J1=8.75 Hz, J2=2.45 Hz, 1H, aromatic H),

7.04 (d, J= 1.76 Hz, 1H, CH=CH-CH); 7.05 (s, 1H, C=CH); 7.10 (dd, J1=3.45 Hz,
11




21 NOV 2003 The sol vent was 50% et hyl acetate in CH2Cl 2. Fractions of 10 ni
were collected and the product was eluted in fractions 19-327 1TK§ 3fJoduct
was obtained as an oil. The yield was 220 ng ( 30% NVMR (CDCI 3): 8=

1 71 22 8 (m 4H, CH2CH2); 2.94 (t, J=6.8 Hz, CH2CH2); 3.59 (q, J=6,8

70 FR R 18 3Rl Deie 8 Y il (134 FaTaG g, 17 et o,

J1=8.75 M@l). J2=2.45 Hz, 1H, aromatic H); 7.05 (s, 1H C=CH); 7.10 (dd,
J1=3.45 Hz, J2=0.72 Hz, 1H, aromatic . 7.26 (d, J1=8.75 z, 1H, aromatic
H: 8.17 (s,RIHBINMF336R (NiBat3260, 448951630 (CB3maideNH) 599 ISH=C1863,

1651, 2 1484, 1215, 1066. Exanple 2.

5- Met h@%@(@%#@?aﬁ%f‘&%l)l ndol e (MLP-76) CH CH NHC' H

S5-met hoxytryptam ne (300 ng, 1.57 nmole) was suspended in benzene (5 m).
The m xture vas cool ed in an |ce bath and aisol utlgn of 2 furoyl chloride
(190 p, , ‘ nethyiaming

m xture was stlrred at roomtenperature for 15 hours and was diluted with
ether (25 m). It was extracted V\%&n% r_(25l), NaHCO8 sol ution (2X25
m ) and saturated NaC solution ( tried (ﬂ/gSOfl) and the sol vent was
renoved i n vacuo. Fur¢he pur] figation was | ¥ ned by col um

chromat ography on silica gé ol vent was 50% et hyl acetate in CH2Cl 2.
Fractions of 10 mM were col and the product was eluted in fractions
10-18. The product was obt ai ed al an oil which was crystallized from
CH2CI2 (0.5 M) at -8C. The yield ¥as 220 ng (5099 mp. 89-90C. NWMR
(CbCl3): 6= 3.03 (t, J=675 Hz, 2H, CH2CH2); 3.75 (q, J=6.2 Hz, 2H, CH2NH);
3.81 (s, 3H, Tetabydre25arayhicoridle ((HH6THARHMMGIeAdn (di, THR 2gasi@deded in

J2=1.75 1=8,,75 J2=2. H

ar omt | Cbpwise;mane o A sirreg bt of spdrdiferapia Q) (p.odo.ch).

7.10 (ddmolk}zhdttridtaylakdine (1.2 ml, 8.2 mmoie) in THF (10 mi). The solution was
stirred at room temperature for 20 hours. Ethyl acetate (25 ml) was added and the

solution was washed with water, with 5% HCI, with 5% NaHCOj, with water and
saturated NaCl solution. It was dried over MgSO4 and the solvent was removed
under reduced pressure. The residue (0.3 g, 30% vyield) was identified as the
amide. A solution of the amide (0.285 g, 0.99 mmole) in dry THF (10 ml) was
added in a dropwise fashion to a stirred suspension of LiAlHs (94 mg) in dry THF
(10 ml) under atmosphere of argon. The reaction mixture was heated at reflux for
18 hours and cooled to 0°C. Water (1 ml) was added; the insoluble saits were
removed by filtration and washed with ether (3X10 ml). The organic portions were
washed with sutured NaCl solution (20 ml) and the solvent was dried (MgS0,) and
removed. The residue (0.178 g, 65% vyield) was purified by flash chromatography
using silica gel (eluted with CH,Cly: CH3OH 92:8 containing about 0.03% NHj3).
Fractions of 10 ml were collected and the product was eluted from fractions 11-18.

It was obtained as a light yellow oil.

NMR: (CDCl): 8= 1.45-2.23 (m, 4H, CH, CH,0); 1.75 (ws*, 2H, 2NHy);
2.65-2.85 (m, 2H, CHoNH); 2.99 (s, 4H, CH,CH;NH); 3.70-3.86 (m, 2H, CH20-);
3.86 (s, 3H, OCH;): 3.88-4.16(m, 1H, CHO-); 6.85 (dd**, J1= 8.75 Hz, J2=2.45Hz,
1H, aromatic H); 7.05 (s, 1H, C=CH); 7.05 (dd, J1=4.85 Hz, J2=2.45 Hz, 1H,

12



21 NOV 2003 J2=0.72 Hz, 11H, aromatic H); 7.26 (d, J1=8.75 z, 1H, amn@ | C
H; 8.17 (s, 11H, NH). IR (KBr): v=3361 (NH), 3260 (NH), 1630 (éd ' h'i
1594 (CH=CHO, 1535, (CH=CHO), 1295, 1211. Exanple-3: 5-Methoxy-3-(2
(tetrahydro-2-furyl nmet hyl am no) et hyl )i ndol e (M.P-92) CH3O CHZCH, NHCH, 1
Tet r ahy da@naatfouHRYT .26 NdpUi=de APHREIH, ArdmatieHp) 798 ¢ v1FHRHR AdARRdof N

dropwi se manner to a stirred solution of 5-npethoxytryptam ne. HCl (90.94g,
4.15 nolrdyreacgticr i@asichythangesd (the2 SRECtBN ntd emanmeTHEXpadked )for Tine

solutio i oLt ; .S +EL Qv (25
) ves TRgTat BE L SR AR AL Rt ARAS THR PARfERRR (s
NaHCOB, wetentheedisappeatancabtittal smhirddagbakeodtut. ¥oandl2.98as dried over MySH
and the sol vent K was renpved  under reduced pressure. The residue (0.3 g,
30% vi el d) vl ek 1 R0 7a N he3297NE). A9%6) 2626n 16841 HECRTHS %@8@85 9,
0.99 mmo [ r was added in a dropwi se fashion to a
stirred tﬁ%%gﬁggb%4%tEﬁ?%$A@%?94 ng) indry THE (10 m) under atnosphere
of ar gonwsThevidesigletnddi*x¢ doebletsf deablets. at reflux for 18 hours and
cooled to 0OC. Water (1 ml) was added; the insoluble salts were renoved by
filtration and washed with ether (3X10 ml). The organic portions were
washed wg 4 re NGty -59b UbLRtd2Behb R A s dried (MgSO4)
and renoved. e residue (0.178 g, bbbl yI eld ] py fl ash
chromat ography wusing silica gel (eluted with CH2Cl 2: CH3CH 92: 8 contai ni ng
about 0.03% NH3). Fractions of 10 ml werge collected and the product was
eluted fromfractions 11-18. It was obtdined .as a light yellow oil. NWR
(CDC13): 8= 1.45-2.23 (m 4H, CHZERECRX® A" 5*, 2H, 2NH2); 2.65-2.85
(m 2H CH2NH); 2. 9%u(es, 2NH) ; 3. b (m 2H, CH2O); 3.86 (s,
3K, OCH3); 3.88-4.16(m 6cBSeqdd** J1= 8.75 Hz, J2=2. 45Hz,

1H, aromatic H); 7.05 (s, 7.05 (dd, J1=4.85 Hz, J2=2.45 Hz, 1H

5-Methoxytryptamine (400 mg, 2.1 mmole) was suspended in benzene (5
mi). The mixture was cooled in an ice bath and a solution of acetylsalicyloyl
chloride (500 mg, 2.5 mmole) in benzene (5 ml) was slowly added. The reaction
mixture was stirred at room temperature for 15 hours and was diluted with ether
(25 mi). It was extracted with water {25 mi}, NaHCO; solution (2X25 ml) and
saturated NaCl solution (25 ml), dried (MgSQ,) and the solvent was removed in
vacuo. Further purification was obtained by column chromatography on silica gel.
The solvent was ethyl acetate:CH,Cl> (4:5). Fractions of 10 m! were collected and
the product was eluted in fractions 7-10. The product was obtained as an oil which
was crystallized from CHxCl; (0.5 ml) at -8°C. The yield was 270 mg (40%). M.P=
120-121°C.

NMR: (CDCl3): 6= 1.95 (s, 3H, CH3CQ); 3.03 {t, J=6.6 Hz, 2H, CHCH3);
3.79 (g, J=5.6 Hz, 2H, CH;NH); 3.81 (s, 3H, OCH3); 6.42 (wide s, 1H, CHa2NH),
6.86 (dd**, J1=8.75 Hz, J2=2.45 Hz, 1H, aromatic H); 7.05 (s, 1H C=CH), 7.04 (d,
J1=8.75 z, 1H, aromatic H); 7.29-7.23 {m, 2H, aromatic H), 7.71 (td™*, J1=8.75
Hz, J1=8.75 Hz, J2=2.45 Hz, J3=1.25 Hz, 1H, aromatic H), 7.43 (dd, J1=9 Hz,
J2=6.5 Hz, aromatic H); 8.05 (s, 1H, NH).
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12 Z 1 NOV 2003 aromatic H); 7.26 (d, J=11.25 Hz, 1H, aromatic ; 7.98 (s,
1H, NH). Addition of trifluroacetic acid changed t he spectrumZ N&V pgpner
expected for the transformation of the free am nes to anmoni um
derivatives. The major changes were the disappearance of the am no peaks
at 1.75 and 1ROEKBHRvERS2 V 7 ' 28,

(CH=CH), 1585, ) 36 14550\"41)4?1& 91941@4)1176%%% ClBter H2 ﬁéf@taﬁ-@%j
doubl et 3)53Qid£ﬂb‘|-éif5{) 185032484, 5- Met hoxy- 3- (2- -acet o benzam do) et hyl

i ndol e ( - 71 ho 2.1 mmol e) was suspended in
benzene ﬁ%ua?g/‘g%ﬂ?@ﬁ{sw%w @H&@gqfﬁ%{ﬁtsr ce bath and a sol ution of
acetylsalicyloyl chloride (500 ng, 2.5 mmole) in benzene (5 m) was slowy
added. T ﬂh%ﬁ ng_g@% room tenperature for 15 hours
and was dilu er extracted with water (25 nl),
NaHCO3 sol ution (2X25 m) and saturat?d NaCl solution (25 m), dried
(MySOH4) and the sol vent was reﬁoc\ﬁq@m vacuo. Further purification was

obt ai ned by col um chromat ogr phyZon silica gg The sol vent was et hyl
acetate: CH2Cl 2 ( £#8B)~ s of 10 mM weré ected and the product
was eluted in fraction 0.\Jhe product was ‘ebtai ned as an oil which was
crystallized from CH2 Nn1) at -8C. The yield was 270 ng (40%. M P=
120-121 C. NVR (CDCI 3): 75= 1,95 (s, 3H, CH3CO; 3.03 (t, J=6.6 Hz, 2H,
CH2CH2); 3.79 (q, J=5.6 Hz, 2H, CH2NH); 3.81 (s, 3H OCH3); 6.42 (w de s,
1H, CH2NH); 6.86 (dd**, J 1=8.75 Hz, J2=2.45 Hz, 1 H, aromatic H); 7.05
(s, 1 H ﬂ%gdrﬁx?&mh@mlc é%raegWﬁSé 63 nﬂié]@ﬂv‘aﬁ d_QSO|\76d291 t?nr.@/l Q:mso %’é‘

aromatic
1H, ar on(aﬁu g Hpnd 7t$1e3srqluuon Ma9 smzred fmfo r@urs: ata4=0}ﬁﬁf¢cTH)9 s@vest pas 1 H

N9, 13 2100 2005 LR (K weataaH . ssad (M Lrds, (C=0 esten).

solution was slowly added to a solutlon of S-methoxy tryptamine (1.2 g)

benzene, which contained also ethylamine (1 ml). The mixture was stirred
overnight, water (10 ml) was added and the mixture again stirred for 15 minutes.
The solvents were removed, the residue was dissolved in ethyl acetate and the

solution was washed successively with water, saturated NaHCOs3 solution, water

and brine, and then dried over Na;S04. The solvent was removed and the product
was purified by column chromatography using 1:9 methanol/dichloromethane. The
purification process was repeated three times to remove byproducts. The fraction
identified as the caffeic acid 5-methoxytryptamide was further purified by
recrystallization from ethyl acetate/hexane solution. The compound was obtained
as white crystals (yield about 60%).

NMR (CD;0D): d = 2.85 (t, 2H, J=7.25 Hz, CHyNH); 3.43 (t, 2H, J=7.25 Hz,
CH,CH2NH); 3.69 (s, 3H, OCH3), 6.23 (d, 1H, J=15.5 Hz, =CHCONH); 6.64 (dd,
J1=11.25 HZ, J2=2.5 Hz, 1H, aromatic H, caffeic); 6.63 (dd, J1=8.75 Hz, J2=2.5
Hz, 1H, aromatic H tryptyl); 6.78 (dd, J1=8.75 Hz, J2=2.5 Hz, 1H, aromatic H,
tryptyl ¢); 6.95 (s, 1H -N-C=CH); 6.92 (dd, J1=19.5 Hz, J2=2.45 Hz, 1H, aromatic
H, caffeic); 7.10 (d, J=7 Hz, 1H, aromatic H, caffeic); 7.28 (d, J=15.5 Hz, 1H,
CH=CH). The proton of the OH and NH groups could not be seen since the

14



dd** = doubl et of doublets; td*** = doublet of triplets. Exanple . ~ffeic
Acid 5- Met hoxytrypttamde |i CH CH NH - C 3,4-D hydroxycinnamc_acid (1.13
g, 6.27 mmole) was dissolved in thionyl chloride (25 m) and t el NG Zipp on
was stirred for 5 hours at 40-60C. The sol vent was renoved, the residue
was di sspb¥rm Wvésh%ﬁé‘ﬂhirb’ rﬁéﬂg‘éﬂo?t Wﬁleré‘ctﬁbéé éhéxc@g%t' th WRe
slowy added to a solution o nmet hoxy trypta ? rn enzene,

whi ch celeuigrivea ohthwselvept.anine (1 m). The ni xture was stirred overni ght

t 10 m dded dt t d f
ol vent o wer R ER ARG, Rl bE cRsRR8 i, HyplitSgs ARcoBnl PRy (o
sol uti om1\8as Namsrae o F558C CRSIST Y@ Y THE L2 aRBd e 'mixBab UsditameNakIGEB of ob Yinn,

water and bri ne, and then dried over Na2SO4. The sol vent was renoved and

the prodRRH (a85%uethenel a@ﬁ @61 mhaf thertesticompapny. A8Eng0 mia. incubation

e e S R N e s LIS Y TS o

S- et homtmbp@mdeewn%m%f hiee DRPHI taeiitadexpressadshgld berddntagd o@het hyl
acet at e/ hexane sol ution. The conpound was obtained as white crystals

(yield &9639' ‘@ln}@ Rﬁmtf(@@smwnwmezfoww Tc’mlﬂ J= 7 25 Hz, CH2NH); 3.43

(t, 2H [F ] , (, (d. 1 H J=15.5 Hz,
=CHCON AR AT i ic); 6.63
(dd, thqoamﬁ;mo WPF2. 5 Fz, Rlélatafleomttd Of%dawpgiy\g) 6.]78 (dd, J1=8.75 H,

J2=2.5 Hz, 1H aromatic H [ &y Clorfpadtbd (s, with - N-G=CH); 6.92 (dd,
J1=19.5 Hz, J2=2.45 Hz, 1H, awgﬁ{“},g (tﬁcoﬁﬁérgw c); 7.10|(d, J=7 Hz, 1 H,

ar omat irgH—=saf e —7-28 —J=15-5 —+—H—=¢€H=CEH—The proton of the
OH and K{#fQBP'BFpéE’&S’GPS'%t be seen si nglg the 14 1 T Nov {2003 spectrum was
t aken i[cdmRiidasal ., where these protons exghange wth thg deuteriumof the
sol ven Radi cal scavenging activity was.assaved in_dupllicates according to

Bl oi s, | cRffgic agight ure, 1958, [181:1199. Thb2reaction m xtUre contai ned 3 m
of 0.1 t{ﬁMnethoxytryptamlde

Vitamin C (ascorbic acid) 1
Melatonin 0.25
Example 6. ffeic Acid 5- | Ester

This is prepared analogously to Example 5, substituting the equivalent
quantity of 5-methoxytryptophol for 5-methoxytryptamine. The product has the

structure:

O

CH,CH, O_C \
QH

OH

xample 7: 2-(p-(2.4-dioxothiazolidin-5-yimeth thyl-5-meth



DPPH (in 95% ethanol) and 0.5 m of the test conpound. After 20 mn.
I ncubation at roomtenperature A517 was determ ned. The scavengi ng
activity was neasured as the decrease in A517 of the DPPH r?giﬂ@&lrzﬂa
expressed as a percentage of the control value. Results are Qn t he

foll ow =1 ; ” i ng activity on DPPH radical s (antioxidant
ef fect) r%)al até@g@gﬁfgt%rfmggrgé\?gﬁgﬁ ng Addition (10Mactivity conpared with

;ﬁ t2ar5n' n Eh'( t dowkmﬁta_béy b’\qftl‘ame_r:l Eacskt. dbe;dﬁg{e?é)disgdgé%%fy gC(qﬁ%‘Bzrggle?(eﬁ_cl aci6d
: - met hoxyt t api de am n scor bi ¢ aci at oni n0. 2 anpl e 6.
Caffeic 'REWM@PREQW %‘5 aﬁhféirneééﬁ@w?ml@e (BMfe gadde thimpalytios wereo

Exanpl e i | ' S8 t4 P ol for
5- m@hoxaadre%?gﬁigﬁl@'q%gﬁ %?%@ﬂﬁc&? K aegﬁ{awe stB rdlﬁg%/ %é)gé%%égwm%;npl e
7: 2- - apdja gurtherl 120 i -DMA hTheh nhixturen was nstiBkeD fét BB RiniNeY 2063orha)

o o okt 95 el 100l e 2R R FARERE il Then ' S
ol 0) e ME A et dnd SBY GOSN for tidin FHERdur erPa g0

yellow solid formed. The suspension was extracted with a total of about 2.5 | ethyl
acetate, adding some NaCl to the aqueocus layer as an aid to separation. The
combined organic layer is dried with sodium sulfate and concentrated in vacuo to
give about 110 g of dark-brown liquid still containing some DMA. The liquid is
dissolved in 500 ml toluene, filtered and 500 ml water is added to the filtrate and
stirred. A few drops of 20% NaOH are added to give an alkaline pH, then NaCl is
added to prevent the formation of an emulsion. After stirring for one hour, the
organic layer is separated. The extraction with toluene is repeated twice. The
combined organic tayers are evaporated to dryness in vacuo to give 30 g of a
brown oil, which is purified by chromatography on 500 g silica gel, using the
following gradient of eluent: 1 | chloroform; 1 |1 85:5 chloroform/acetone; 3 | 90:10
chloroform/acetone; 500 ml 84:16 chloroform/acetone; 1 | 80:20
chloroform/acetone; 200 ml 50:50 chloroform/acetone; 300 ml 40:60
chloroform/acetone.  The  combined fractions  containing 3-(2-p-
formylphenoxyethyl)-5-methoxyindole (TLC: 80:10 chloroform/acetone Rf = 0.21,
yellow spot) are evaporated in vacuo to give 12.3 g of a brown oil, which is used in
the next step.
(b) Preparation of Intermediate

To 12.3 g (0.0417 mole) of the product of step (a) dissolved in 500 ml
toluene, in a suitably equipped flask, there were added 8.4 g (0.0717 mole) 2,4-
thiazolidinedione, and the mixture was stirred for 30 minutes, adding 50 ml toluene
to aid dissolution. Piperidine (5.2 ml) was added, the temperate was raised 110°C
and the mixture stirred at this temperature for about three hours. After cooling, a
yellow solid precipitated; this was filtered off, washed with ethyl acetate and dried
to give as a yellow solid 11 g of 2-(p-(24-dioxothiazolidin-5-
ylidenemethyl)phenoxy jethyl-5-methoxyindole of formula
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and a further 120 mMl DVA. The m xture was stirred for 30 m nutes at room
tenperature, and then at 100C for 264 hours. The mi xture was then cool ed,
poured into 500 nl water and stirred vigorously for about one hp q”NUV‘?ﬁ[Hn a
light- yellow solid fornmed. The suspension was extracted with a total

about 2.5 | ethyl acetate, adding sonme NaC to the aqueous |ayer as an aid
to separation. The conbined organic Iayer Is dried with sodiumsul fate and
concentrated in vacuo to give about 11p=g of dark-brown |iquid still

contai ning some DMA. The Iiqui gl & o - @-- in 300 rri toluene, filtered
and 500 M water is added to fhé filtrate %4And i rxed.° A few drops of 20%
NaCOH are added t 6%give al ine pH, then Nad\i added to prevent the
formati on of an enul si stirring for ong hdtr, the organic |ayer
is separated. The extracgFomymv th toluene is repeated twi ce. The conbined
organic |ayers are evaporat ed\to dryness in vacuo to give 30 g of a brown
oil, which is purified by chronatography on 500 g silica gel, using the

fol I ow ng gradi ent of eluent: 1 1 chloroform 1 195:5 chl oroforrﬂacetone; 3

190: 10 | 80:20

chl orofor?riacnggi\_goagg’ggr%ﬁd’ﬁ%g}gmgﬁl Olp?@g??‘}/ @{I%Zﬁé‘@%ﬂﬁﬁo O 60

chl or of or m acdnder anThegaromosdhéreaci® ank of ohdadiokaree 3verg- pefluxed in a

f ormyl phen ethyl)-5- hgxyi ndol e (T chI or of ornl acet one Rf

0217 PR e ed sk 1 B ik Brovtistian e, i Wes icgtl o Re B gt o 1
whi ch | Ssdlﬁt%h bfter bSutBOCMiRGteB; whith WasRabrl 85T, 'félkﬁﬁéf?gy%ﬁltm df2. 3 9
(0.0417 nole) of the product of step (a) dissolved in 500 m~ toluene, in a

sui t abl y7@mlimetbanol, asik flaskdreingwsept aldelé?€. 8n4 spqomdOfdsk, thigre)was placed
t hi azol i di nedi one, and the m xture s .stirred for._30 nut es, adding 50 ni
ol oane. SR A Aaos R RheTe ] GuMgmings Coverer itk mATBROL RiHe HHe: ot c

was rai sgodHeCweAd ddbiBa, Bhyt At ﬁhh'ﬁﬁ |.5 tthbsmmunaéeigg;gtgtﬁr.efd%nmb@l terad

three hours. After cooling, a vyel precipltat IS was
of f, wasihdiewtalor dishppearect The emdleratsmédhe tfiostdlask wereathgal pawwed ontiodthel g of

2 (p- (2 4 dr oLl 220U 0 52 ) o ASRaRl - LPARIARY) £14y gt R W Aol e

added over 4 hours, and the reaction mixture was allowed to reflux for 5 days, until

conversion as determined by UV was >85%. The mixture was cooled and poured
into 500 ml of 20% NH4CI solution, extracted with 3 x 200 ml dichloromethane,
washed with 5% ag. citric acid and water and rotoevaporated to give a solid which
was dissolved in methanol and crystallized at -18°C. There were obtained 400 mg

of the title compound as yellow crystals.

I TESTIN E F THE INVEN

Experiment 1

The effects of orally administered compounds of the invention, MLP-76,77,
79 and 92, on androgen-dependent prostatal regrowth in adult castrated male rats
was investigated. Male rats (2.5 months old) were castrated under anesthesia and
left to recover for 7 days. During this period, the average weight of the prostate
decreased by approximately 75%. Beginning on day 7 after castration, the rats
were given daily subcutaneous injections of either oil vehicle (control) or oil vehicle
containing testosterone propionate (1 mg/kg body weight per day) for 4 days at 1
hour before lights off. One group of rats was divided into subgroups (3-4 per
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CH30O (c) 2-(p-(2,4-dioxothiazolidin-5-yl nethyl)phenoxy)ethyl -5-

nmet hoxyi ndol e. Under an argon atnosphere, 70 ml of 1, 4-di oxane were
refluxed in a suitably equipped flask, 1 g of the product of sted (M) 8%
added, to give a clear solution after about 30 m nutes, which was cool ed

Lo 50C. " éldousth uapli Wb Glen Gyt IOARTha S ThBRoRhRBERR] 2

50C. In a cond flask, 'there aced 1 g M
turni ngs(1@(mgrmskmw&minnmmah@ﬂhanbmmlngsoﬁad!mknmg wiateh) e vehicke ediggdooand
after foatglng began the m xture was stirred until the iodine color

di sappea?Banohper 'df-SF\Péﬁf‘Qk'@Q Wﬁ@r} threugh the ldrigking wates. Hoseasund anaspt Gfe

second f i

o o ngd a2 Was il intd SHESRLNS oM neF Call). et sdbarlb Was fidrletrg 1o
reflux fMtPER2lapelateniti(0.1 cod0ermyatissevetbire 00 pedtHanolentiter o9 9YnkiRge

m xture was cool ed and poured into 500 m of 20% NHACI sol ution, extracted

with 3 xwaign fr ‘&Wﬁi?d?‘ﬂYre(t"ﬂQné' ethanah geprwiiten czf%wmmwatiec) Hodganbevat er

oryst ol VR AR R GRECaiARte il e JBF TR0 bt FecEifiotnd as
yel | ow ciompdrid oBineLiie&itdn RES BnNGtaRe KAMPIamdte Ve NYRENBRONe. S¥RRr | ment

1 The effects of orally adm nistered conpounds of fhe invention, MP-76, 77,
79 and 90 MeE dafiyabye pendgentiethe PPEYRG fallowieg theast iniectioa. the saismeared nal e

nest hoor S RGP 1 {0 sfHingl RSRIcS ahoVBhOR, BrodateR) Gebnieniba BREVE g

wei ght oflelghedprostate decreased by approxi mately 75% Begl nni ng on day 7
after castra on, Ee rats er g'\%eé dail subcut aneous |néecti ons of
either oil t"ﬁecrleéu Tam ?B‘PW"&’F grleseAnd % Tegkaselonedacieased he wsight

pr opi Onaéf%éﬂseﬂﬂﬁga&/é)ﬁél&s%kj%nti%@ réétxief Othe“fithtedanim !%Q?’ E?}S

| ights off e group of rats was divided i nto subgroups ? per 21
NOV 2003thtee@9d ceatroISS M&jatoum and the Jeur ecompeunds obtheoinneniidn tdeereasednt i on,

e P BBt Fo PO BFind MREaEbas BB
dri nki nghegiresende 9EeeNtBsErony (Thble 2). MLP-92 and MLP-76 were more potent
then MLP-79, MLP-77 and melatonin. The effects of both melatonin and MLP-92
on the prostate re-growth were dose-dependent, whereas melatonin was less
effective than the inventive compound (IC50= 88nM, 230nM, for MLP-92 and
melatonin respectively).
This experiment indicates a direct inhibitory action of orally administered
compounds of the invention on prostatal growth in adult rats, which resembie the

effect of melatonin.
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rats was divided into subgroups (3-4 per cage),
ei t her
liter of drinking water) or vehicle only (100

drinki ng water.

each subgroup was given
M.P-92, nelatonin (0.1 or 0.01 ng dissolved in 100 | ethanol per
et hanol per I17tgW #0)

dri nki ng water) through the It was estinmated that each rat

|nthes

HhE it B
derivative per
sacrificed and t he

(e

nor ni ng § 3y AINARYS & S alser e
sem nal vestel e—ventrt a I‘ Wwefre—t A The
resul ts (ale shmaﬂ TabI 65%5%3 9 Test'dst Sgﬁgn?in S g%s th? we\ ght of
t he sem%ﬁﬂ& and quy Meighl late in ('H&‘}'AQ‘;)PWB thhi mal s conpar ed
to unt @B conttaBs. Nel £H0and|t he four cEhpItMBE of the inpention
decr easqd estdsjaicniecant | y [t h@. TR€LLORt ef one- medi at e438e0.d60wt h| of the ventral
prostate (gk4nd in the presence of testosterone (Table 2). M.P-92 land
M.P- 76 Versstomemneot ent+ [T hemdigha 9O, | MEE 77 and {ish a3 ofl n. Thgqef f ect s of
\%ﬁt h mel|ajopigp a(la,d4§\/LP- 92 on the prost ate re-grow h were dose- depleln((j:ggt ,
er eas Was eSS veTthggt conpotyc—( =
88nM 23 "i“e%\sgdj{é‘r‘o'ﬁe 92+ and0 rrﬁlwé %nl N respe:tiveq';%‘.i'i?i S exp'erg;Jn\\ent
I ndi catf i ”"‘L . "h bi-tory—action—ef—oral-y—admp-stered--cgapounds of
t he inve éqft%rﬁn ta*fdl 8r M an adu rats, s esenpl g#he ef f ect
of nel a'r 64N 74 L2603 Table 2| Fffe.ts of test(steraope and
conpgunclg%ioﬁt%'i@nel 3ve‘ht i oR- W0t ral 5%rost at .890.88Bni na] ¥8sifcl es
wei ght ofMIRIEr afrseB)rat (1 Omg/ | Prost ate (mf gASeni nal Vesi c| esB dri nki ng
wat er ) bodestestetone( ng/ o bodP.58i0008 ) Cord4 ol | ( n=3).88£3.03070. 736005
Test ost eMedatoniy h=£B)2. 38(). 16 (n=4) Tegtosterpne +0.490. 04661| 540. 2]151
M.P-92 ('n=4) A =% inhibition of testosterone-stimulated growth (prostate)
B = % inhibition of testosterone-stimulated growth (seminal vesicles)
Table 3: Effects of testoster iffer f MLP- !
Prostate (mg/g A | Seminal Vesicles| B
body weight) (mg/g body weight)
Control (n=4) 0.36+0.11 0.59+0.03
Testosterone 0.62+0.1 1.95+0.24
(n=4)
Testosterone (n=3) + 0.57+0.04 19 1.57+0.25 28
MLP-92 0.01 mg/!
Testosterone (n=3) + 0.46+0.1 62 1.45+0.13 37
MLP-92 0.1 mg/l
Testosterone (n=3) + 0.66+0.08 -15 1.81+0.28 10
Meiatonin 0.01 mg/l
Testosterone (n=3) + 0.54+0.09 31 1.55+0.24 30
Melatonin 0.1 mg/|

A = % inhibition of testosterone-stimulated growth (prostate)
B = % inhibition of testosterone-stimulated growth (seminal vesicles)

Experiment 2

The distribution of MLP-82 and MLP-77 in various organs of the rat was
examined. 100 mcl saline containing 1X10% dpm '*|-labelled compounds of the
106, 152-7,

invention (labelling as described by Vakkuri et al.,
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Test ost erone +0.570. 05402. 69+-0. 49-18 M.P-77 (n=4) Testosterone

+0. 490. 09661. 820. 2544 M.P-76 (n=4) Testosterone +0.50-+0.04542. Q0- +0. 3923
MLP-79 (n=3) Testosterone +0.550. 08441. 880. 0330 Mel atoni n (n=3) I 1AN0Y 203

i nhibition of testosterone-stimulated gromh (prostate) B = % inhibition of

t est ost e138%)- werenihjetied (ippuwb hademalel ratesTak eqits Tadreesaerifidebie g hsafedr
testosterone and different doses of M_LP-92 on ventral prostat and sem nal

vesi ﬁl esNIREAIGRANGFVASQUS OlgRRs vere ldﬁst%ietﬁ QUi anyl weishded nEhe Gerieatseal Bepody
, 0.
0650, 11 AR actRlablos in Y ffl orblTS) Brafl’ shisbyaldrils, FRHGR, SERRE. o,

0. 01 ny/ThyFeit, d'ieant ohengsz K)dn’ey@ Aiedrs2Tedt). H&%?ath’Lﬁ’n@Zsé)mhah@bblcle)

Testosterone 0..66+-0. 08-151. 810. 2%]@ tonin 0.01 r’(r]gll
Testoste‘?’%ﬁ’ tﬁcrg e:,j léSIgg@ g@mma-counter an e resu ts are presented as dpm/g

organ wet-weight. For comparison, the results of a similar experiment
(Withyachumnarnkul et al., Life Sci., 38: 1757-65,1986) using *H -melatonin are
also shown (Table 4).

The results demonstrate selective accumulation of MLP-92, 79 and 77 in
the prostate compared to the high accumulation of melatonin in the pituitary.
These retention patterns raise the possibility that the present compounds could be
of potential therapeutic use for the treatment of benign and tumor prostate growth.

Table 4: The distribution of '®I labelled MLP-92 and 125-1 MLP-77 in the adult rat
| 1h |P_injection of ® dpm.
°H- I-MLP-92 | "PI-MLP-77 | "<°I-MLP-79
Melatonindp | dpmX1000/ | dpmX1000/ | dpmX1000/
mX10%100g | g wet tissue | g wet tissue | g wet tissue
wet tissue
Hypothalamus 0.6 1.02 3.3 0.6
Brain stem 23 1.51 0.43
Forebrain 0.33 0.75 0.53
Pituitary 1.84 5 8.9 0.73
Eye 1 6.7 1
Thyroid 1.54 10.9 2.5
Heart 1 7.42 1.66
Lungs 0.74 1.77 14.4 1.83
Liver 1.57 9 1.46
Spleen 1.2 10 1.43
Kidney 2 15.3 2.46
Testis 0.6 1 8.9 1.4
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311. 550. 2430 Mel atonin 0.1 ng/l| = % inhibition of

t estosterone-stimulated growh (prostate) B = % nhibition of 21 NOV 2003
test osterone-stinmulated grom h (sem nal vesicles) Experinp,ni 2 The

di stribution of MLP-92 and MLP-77 in vari ous organs of the rat was

exam ned.Prb@tht8Tl salifne copgai ni g 1EYF3 m 12%gt-TapelTemfonppunds of
the invention (|abellling as descri bed by Val kuri et al|, Acta Endopcrinol.,
106, 152 Sﬁm'm@ \esiclagsOy 20031.0984) [wer e0idnj ecfed (5.p) to|adul t1 nal e|rats.
The r at s—were—sacrifi-ded-1h af_tnr lnlnhf|nn

and various grgans-wele
di ssect ed out W e Rjﬁﬁ%‘at inygation has Resnopartipdlarly dassabed wbthy ssfetafceyes i n
the rat @r%n(tﬁﬁ éﬁF ROjt G a3 gf'etn‘t”tégﬁéfse Bfid |anﬁ\ér9$tqhamﬁy
Lungs, Kidneys, een estis, Pro ate and sem nal vesicle) were
det erm n@ddlflsah@saagdmmmd:ouamy bednate Ths mmtlenes pmcee:dwh@yl nasd tol e g
or gan onparison, the results of a ar e rinment
(W't hyacﬁ]ﬁ%ﬂgalﬁﬁ ﬁé‘{teﬁﬂn any; way 8y 5”“3@“399@6’33 '%EP%‘%HP 1%®8at oni n
are al sghddtompd(FRBEEng ko tH&8piiEaHH s8of8 BRI Eidiks wcﬁﬁdnw accunul ati on
of M.P-92, 79 and 77 in~ the prostate conpared to the high accunul ati on of
melatonin in the pituitary. These retention patterns raise the possibility
that the present conpounds could be of potential therapeutic use for the
treatment of benign and tunor prostate growh. Table 4: The distribution
of 1251 | abelled M.P-92 and 125-1 MLP-77 in the adult rat nmale 1 h pGst |
Pinjection of QX1 s H |-MP-92 'zol-MP-77 'zol -MP-79 Ml at oni ndp
dpmXx1000/

21



dpmX1000/ dpnX1000/ mX103/100g g wet tissueg wet tissueg wet tissue wet
ti ssue Hypothal anus0.61. 023.30.6 Brain sten31.510. 43
For ebr ai n0. 330. 750. 53 Pi tui taryl. 8458. 90. 73 Eye16.71 Thyroi d1. 5418.19¥V 5003
Heart 17. 421. 66 LungsO.741.7714.41.83 Liver1l.5791. 46 Spl eenl. 2101. 43
Ki dney215. 32. 46 Testis0.618.91.4 20 21 NOV 2003 Prostatel. 06. 14182. 23
Sem nal Veﬁﬁ5651' 00.85.61 Wiile the present invention has been
y

parti cul ar escribed with reference to certain enbodinents, it will be
apparent to those skilled in the art that many nodifications and

vari ations mMaCHApERAGs halingitheddim@ae i(§ amdod).di ngly not to be construed
as limted in any way by such enbodinents, rather its concept is to be
understood according to the spirit and scope of the clainms which follow 21
21 NOV 2003 Clains : 1. OoArmL&gds_,{nainng the formylae, (1) and (I1):

\ R2 \ RZ
{R}m N\' {R)m N\
i R

() (H)
and their acid addition salts where the compounds are basic, wherein:

each R is independently selected from among halogen, C1.4 alkyl, C14
alkoxy, NR'R”, nitro, aryl, aryl-C1.4 alkyl, or aryl-C14 alkoxy, and each of R’
and R" is independently H or Cq.4 alkyl, or R = R" = CICH,CHz, or NR'R”
constitutes a saturated heterocyclic ring containing 3-8 ring members, and m
is 0-4;

R' is selected from hydrogen, Ci.a alkyl, Cis alkanoyl, aryl-Cis-
alkanoyl or aryl-C4_4-alkyl;

R? is sele;:ted from hydrogen, halogen, Ci1.4 alkyl, C14 alkoxy, aryl, aryl-
C1 alkyl, aryl-Cy4.4 alkoxy and NR'R” as defined above,

A is C 14 alkylene; X is >CH,, >C=0 or >C=S;

Y is 2-furyl, 2-dihydrofuryl, 2-tetrahydrofuryl or (2-R°-COOQ-)phenyl, any of
which may be substituted by 1-2 substituents selected from Ci4 alkyl, Ci4
alkoxy, OH, NR'R" as defined above or nitro, or Y is styryl which is ring-
substituted by up to two substituents independently selected from among
halogen, Cy4 alkyl, Cq4 alkoxy, OH, NR'R” as defined above, nitro, aryl, aryl-Cq.4
alkyl, or aryl-C,.4 alkoxy, excepting the following when X is >C=0, namely m-
chlorostyryl, p-chlorostyryl, o-hydroxystyryl, p-hydroxystyryl, p-methoxystyryl, 3,4-
dimethoxystyryl and 4-hydroxy-3-methoxystyryl;

R® is C14 alkyl or NR'R” as defined above;

Z is selected from 2-(p-(3,5-dioxoisoxazolidin-4-ylmethyl)phenoxy)
ethylamino, p-(3,5-dioxoisoxazolidin-4-ylmethyl)phenoxy,
2-(p-(2,4-dioxothiazolidin-5-ylmethyl)phenoxy)ethylamino,
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A- N\ "- x --- Y (R rn N(Rm R (l) A-Z and their acid addi-tiagn ]
where the conpounds are basic, wherein: each Ris independently sel ec{ ed
from anong hal ogen, Cl-4 al kyI Cl4 alkoxy, NRR', nitro, aryl, aryl-Cl.4
al kyt, or aryl-Cl-4 al koxy, and each of R and R' is independently H or

et or ooy eriecChErjoraesa i oo e biEea B8]t e. § 35 ¢ % o

sel ect ed f Y Ei0geavoliGth-4-yAd&ydme héh oyl, aryl-Cl-4- al kanoyl or
aryl - BQO?OP %Rg I's sel ectyed fromfﬁtl{l)gr og(?(rjlyn hal ogen, Cl.4 alkyl, >Clil 4

al koxy, 42 ard/lbxotﬁibmhdink@-ylid@n%metbyl)nh%nwwhﬂlﬁﬂﬂm R as defined

above, A C 1.4
2- di hydr@lfgnd)wxo'?m? 'QW%NH?‘%W'JB%%(%%&%E a&ﬁﬁ%gyéﬁeﬁ‘xwm ch may be
Subst'tutag,g,fgneéWm&H%hﬁ %%bgmwéa ﬁg emt&wsabgmuen@l 4 al koxy, OH

NR R' as nitro;

glyk;lp t (éllﬁa@%ﬁdﬁitlwmmgﬁgmBmuZitgﬂaI;;eélée/maiwlf Qa)nrﬂlkk;ﬁ;ﬁlﬁghalsggzal t gaeg
: as G

al kyl | orNBrPy“|atdeﬁn$ RBRYe rmew i ?‘ﬁ@ ‘\tﬂg}"r 8&?%%&1’[‘%@" 8%‘@59 nanel y

m chl or 3@%%//“’%{3” lghl riost eox [yoarﬂi/FU e>1:y3s:t:w Yhen B=AYitagalss peyd-,

p- met hox I met hoxys and 4- hydr oxy-3-net hoxyst l; R
Cl-4 al kxb-@m-&iﬁ»&th1azoldhm+5aydmaihﬁmenmﬂ§tmél%é@t(@ézﬁ‘}'@'ﬂﬁxmh‘aioyd'x >

g Eg f;%?%ﬁﬁé&%%%a}nﬁ%%é J; %%%‘Ear&m)%ﬁeny?&m@ha@d?ﬁubst:tuted
g E @45%%%@&%%' gsﬁbwmamyééneascmwharobysham Balk@ar@ilCNOV 2003

i oxol soxazol i di n-4-yl i denenet hyl ) phenoxy) et hyl am no,
alkoxy.

2. Compounds according to claim 1, wherein: Y is 2-furyl, 2-dihydrofuryl, 2-
tetrahydrofuryl or (2-R°-COO-)phenyl, any of which may be substituted by 1-2
substituents selected from Cy4 alkyl, Ci4 alkoxy, OH, NR'R" as defined above or
nitro: Z is selected from 2-(p-(3,5-dioxoisoxazolidin-4-ylmethyl)phenoxy) ethylamino,
p-(3.5-dioxoisoxazolidin-4-ylmethyl)phenoxy, 3,5- dioxoisoxazolidin-4-ylmethylamino,
2-(p-(2,4-dioxothiazolidin-5-ylmethyl) phenoxy)ethylamino and 2,4-dioxothiazolidin-5-
yimethyl amino; and R, NRR’, m, R', R?, A, X, R° and aryl are each as defined in

claim 1.

3. Compounds according to claim 2, wherein m is 1 and R is a substituent in the

5-position of the indole ring.

4. Compounds according to claim 2, wherein at least one of the following

conditions applies, namely: mis 1 and R is 5-.methoxy; andfor A is CHxCHoz.

5. A compound according to claim 2, which is 5-methoxy-3-(2-(2-furamido)
ethyl)indole having the formula

CHZCHENH—‘E *—g\ ° /7
N

N
\
H

CH,0
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(3, 5-dioxoi soxazolidin-4-ylidenenet hyl)phenoxy,

(p-(2, 4-di oxot hiazolid in-5-ylidenenet hyl)phenoxy) et hyl am no,

, 5- di oxoi soxazol i di n-4-yl met hyl am no, 2,4-dioxothiazo|idin-5-ylgﬁ@ yl am no
nd ci nnanmoyl oxy which is ring-substituted by up to two substit MH

d tl hﬁﬁﬁ@ﬂ I .
INnF\’ eRpeggggef |yn§§ bove 55{%&?@#@5‘?@%% ?mc%&;ﬁ%ﬁbb?@ 3?ééfét &@ 4 aI koxy
provi ded- Z-Mamldmpmyhlmmle haRirgsthe- fm.mhlaxy and R = = H then Z-A- may

al so be 2- (p-(2,4-dioxothiazolidin-5- ylnethyl)phenoxy)ethyl or
2-(p-(2, 4-di oxot hi azol i di n- 5- ylldenenetlyI)phenoxy)ethyI and each aryl is

phenyl which is unsubstituted QrH stNHsub titat by 1-3 substl tuents
a $

p-
2-
3
a

sel ected from hal ogen, Cl_4 alk 1.4 | kpxy. 2. Conpounds according
to claim1, wherei 8% I, 2 d| hydro uryl, 2- tetrahydrofuryl or
(2-R-COO ) phenyl, any of Ry be substituted by 1-2 substituents

sel ected from Cl. 4 al kyl, gl koxy, OH, NR R' as defined above or

nitro; Zis selected from 2-(p-4(3,5-di oxoi soxazol i di n-4-yl net hyl ) phenoxy)
et hyl am no, Q (3, 5-di oxoi soxazdiidi n-4-yl net hyl ) phenoxy, 3, 5-

di oxoi soxazol i di n-4-yl net hyl am no, 2-(12-(2, 4-di oxot hi azolidi n-5-yl net hyl)

phenoxy) thyI no and 2.4- X0t yl net hyl 1.0, . and
R R AR Secor8 Half & ol & stupfieny s ERanii-
Corrpoundar)ma@ﬂfymrﬂmd)@thyl)mdme?hawhgrti@e forfiul# 1 and R is a substituent in
the 5-position of the indole ring. 4. Conpounds according to claim 2,

wherein at | east one of the followwng conditions applies, nanely: mis |
and Ris 5-methoxy; and/or Ais CH2CH2. 5. A conpound accor di ng to claim 2,

whi ch is 5-methoxy-3-(2-(2-furam d&)cm@iclﬂ}’—)—i/ﬂ%?e havi ng the formul a

CH2CH NHC - 11 CH30 HR 23 0O

CH,0

\

N
\
H

8. A compound according to claim 2, which is 5-methoxy-3-(2- (2-

acetoxybenzamido)ethyl)indole having the formula

O

CH,CH, NH_C

CH, COO

9. A compound according to claim 1, which is caffeic acid 5-

methoxytryptamide having the formula

CH,CH, NH_""C \
OH

OH
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11 NOV 2003 6. A conpound according to claim2, which is 5-nethoxy
-3-(2-(tetrahydro -2-furam do)ethyl)indole having the fornula ff 79 NOV 2003
CHzCH2NH -C H 7. A conpound according to claim2, which is

5- met hoxy- 3- (2-(tetrahydro- 2- furyl nethyl am no)ethyl)indol e having the
formul a GH3O KldoGHhauACHECcordink t8 cladmcbpbichds aaffeit dici) StrethoxiyityRophbi ch is
5- met hox 62 ég Fcet xybenzam do) et hyl )i ndol e having the formul a CH3O H
9. Acon%%}ﬁh avpg BPRfPWR claim 1, which is caffeic acid 5-

met hoxytryptam de having the fornmula 11 CHBO OH OH 24 Z 1 NOV 2003 10, A
conmpound according to claim1, which is |paffe| c acid 5-net hoxyt rypt ophol

ester having the forrml\a(lifﬂ @40—6—@% OHOHH
CH,O

11. A compound according to claim 1, which is 2-(p-(2,4-dioxothiazolidin-5-
yimethyl)phenoxy)ethyt-5-methoxyindole having the formula

CH,CH, O 5 o
- H
o

12. A compound accordlng to claim 1, which is 2-(p-(2,4-dioxothiazolidin-5-
ylidenemethyl)phenoxy)ethyi-5-methoxyindole having the formula

CH,CH, O

\@fé }f

13. A pharmaceutzcal formulation which comprises at least one
pharmaceutically acceptable diluent, preservative, solubilizer, emulsifier, adjuvant,
and/or carrier, and at least one member of the group consisting of the compounds

defined in claim 1 and pharmaceutically acceptable salts thereof.

14. A pharmaceutical formulation according to claim 13, wherein said at least
one member is selected from the compounds defined in claim 2 and

pharmaceutically acceptable salts thereof.
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11. A compound according to claim1, which is 2-(p-(2,4-dioxothiazolidin-5-
yl met hyl ) phenoxy) et hyl - 5- net hoxyi ndol e having the fornmula CH30 N H 12. A
conpound according to claim1, which is 2-(p-(2,4-dioxothiazolidj mgﬁ 200
yl i denenet hyl ) phenoxy) et hyl - 5- met hoxyi ndol e having the fornula CH3 KI W 13.

A phar matgut IAqﬂhafrﬁfaﬁbbﬁéalcfarmbﬂaﬁbn%@:ﬁﬁfdlﬁg% @Falrﬁ'leﬁ@twl%ﬁ is BRaFReERdd cal |y
accept abl e di | uent reservative, sol ubil emul sifier, adjuvant,

and/ or chy at least @fﬁl%iogthelf@&@‘f\"%@%ﬁﬁer of the group consisting of the

Chereor "8 Pdaddief] ool PReLB HATRARYGY sy REET BhERRATIAT v
said at ﬂranatermmdnﬁm‘gmmm sel ected fromthe conpounds defined in claim2

and phg{limceutlcall &fgp%gbl e salts thereof. 25 Z 1 Nov 2003 15. A
phar mac cdl s 'arwu Bbrefchg Ribdesagecamprigiioan ARuRE oh§RiS atzed by

at 1 eastjeqoey S6of b hEHIR8 o Wi indel or d.b2s Bianngd for oral . rectal.

parenteral, transbuccal, "I’ ntrapulmonar ransder mal = 'adm ni stratlon
(ii) it @i int matcanbmdalgd rb&nas;e bamhlamnt wheseigesaid rgh rleastnghamambemis of
sai d at ,east@g menber whi ch s,w.thin the range of 0.0025-1000 ny;
(iii) it'ejeasgd rﬂﬁ"@dpyﬂm‘@?%&% "? 8tion, wherein said at |east one
menber is released at a predeterm ned control led rate. 16. A
pharmaceutical fornulation according to claim 14, which is characterized
by at | eHst ochgharmapeuticsl fomiuigtidr acoerding td laim %4s vhigpis dharactarizal,

;3% ﬁ: . a?ﬁShgtr&J‘e loaeq%ﬁgv%%aglf’ea{urer apul nonary or transder nal

(i it is adapted for oral, rectal, parenteral, transbuccal, intrapulmonary or
transdermal administration;

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

(ii)  itis a controlled release formulation, wherein said at least one member is

released at a predetermined controlled rate.

17. A composition selected from skin-protective and cosmetic compositions for
topical application, which comprises at least one compound according to claim 1
having activity selected from antioxidant and radical scavenging activity, together
with at least one diluent, carrier and adjuvant.

18. A composition according to claim 17, where in formula (I} Y is optionally
substituted styryl as defined in claim 1, in formula (Il) Z is optionally substituted
cinnamoyloxy as defined in claim 1, and the other symbols have the meaning

defined in claim 1.
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(it) it isin unit dosage form each unit dosage conprising an anount of
said at |east one nenber which lies within the range of 0.0025; i&ﬁ

(tii) it is a controlled release fornul ati on, wherein said at | & V
menber is released at a predeternined control led rate. 17. A corrp05|t|on

sel ect ed18r onUski of pt deastt one mphbeesofethec geauPedhsisting dfothe cOptpRAINds of
e conpound according to claim1l

applicatjo h comprises_at | east o

havi ng atqfw.'&!e%/(lg HB@% Aefinashbelw #Re: Pharmacauticaly §@%ﬁ@aeﬁen§ai§cthe\re@fy

t oget her t t;

conpost t1'oate, e lodasin e’ Rt in, R MG S A Mcpicdfienf for gop, i

subst i t uasithal tregdings od &dri thecprewextian or freatmedtosfrprostate chnﬂitmspmmmeabé y

substituted. ci nn%rérmqioxrﬁpas defl ned in claiml, and (Lge ot her. synbol s have
d

the meanPHGIOVESFH - mCENtral  pevaysy 198N s @S¥ehigiricy e‘é‘§?rd@rﬁ%-
menber ofhioRBbRICHEaINEES t HidBrddrs { NendeuiRUNAIcations OF Hé%assﬁcl) H&tu&ﬂi)
as defined bel owand pharnmaceut i cal ly acceptable salt’s thereof ere
conpoundiénapee wystam, conditiensnasatcistad withfsenaseeneanephthélonological diseasesml
br eedi ng ntion or treatnent of prostate conditions,
irrpotenc%]ug{eéggadé@i% |g£$'n8|%rorders central nervous system and

psychi at@e@nstbwgramﬂﬁseas@hrwn@l@@hmganaaborhgéeﬂdﬁbﬁwrﬁ@uée (IBBA@¢N): ne

i ndi cations, neoplastic conditions, inmmune system conditions associated
wi th senescence, ophthal T‘g‘iﬂc_rxﬂ“sYeases cl ugterzheadache, m grai ne or
der mat ol ogi cal diseases, /wherein in said coppounds of formulae (1) and
(rry: A~ NHX- Y (11) each R is f'ntepe ently sel ected from anong
hal ogen, Cl14 al . d’xy, NR R Aryl R aryl -Cl14 al kyl, or
aryl-Cl.. 4 aI K'SXYy, deach of R and ®® s~ h ependently Hor CL al kyl
or R = R Cl CH2CH2, oniNR R' constitutes a I;urat ed heterocyclic ring
cont ai ni ng 3 8 ring rrenbers and mls 0-4; Rl isFselected from hydrogen,
Cl4 al kyl, B1-a al kanoyl , aryI c1 H kanoyl or aryl -

each R is independently selected from among halogen, C4 alkyl, C4 alkoxy,

NR'R”, nitro, aryl, aryl-C;4 alkyl, or aryl-C14 alkoxy, and each of R’ and R" is
independently H or C44 alkyl, or R® = R" = CICH,CH;, or NR'R” constitutes a
saturated heterocyclic ring containing 3-8 ring members, and m is 0-4;

R'is selected from hydrogen, Ci4 alkyl, C14 alkanoyl, aryl-C,4-alkanoyt or aryl-
Ci4-alkyl;

R? is selected from hydrogen, halogen, Ci4 alkyl, C14 alkoxy, aryl, aryl-Ci4
atkyl, aryl-C14 alkoxy and NR'R" as defined above,

A is C 14 alkylene;

X is >CHj, >C=0 or >C=5;

Y is 2-furyl, 2-dihydrofuryl, 2-tetrahydrofuryl or (2-R°-COO-)phenyi, any of
which may be substituted by 1-2 substituents selected from Ci4 alkyl, C14 alkoxy,
OH, NR'R" as defined above or nitro, or Y is styryl which may be ring-substituted by
up to two substituents independently selected from among halogen, Ci4 alkyl, C14
alkoxy, OH, NR'R" as defined above, nitro, aryl, aryl-C1 alkyl, or aryl-C4 alkoxy;
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Cl-4-alkyl; R2 is selected from hydrogen, hal ogen, Cl_4 al kyl, Cl1_4al koxy,
aryl, aryl-Cl-4 alkyl, aryl-Cl-4 al koxy and NR R' as defined abgve, Ais C
1-4 alkylene; X is >CH2, >C=O or >C=S; Y is 2-furyl, 2-dihydrof uryl N0V 2003
2-tetrahydrofuryl or (2-R COO)phenyl, any of which nay be substituted by

1-2 substit uert $s €8l akyrer KR ggdéﬁﬁ‘%&égov 1-4 al koxy, OH NR R' as
i i tyry i ch

defined above or nitro, or Y is sty ch may be ring-substituted by up
to two substiZuemeeated dmen datn-(3:5 kb xaisedzblidim-aynethibpbersoxy) @habinho,

Cl-4 al aOH, . R'. as ,defi bove, nitro, aryl, aryl-Cl4 al kyl, or
ar yI--Cl-é'g%%’é@%&f%dﬂ@isﬂ?’%éﬂ&ﬁp e@‘\?/’%al IkyI or N)Ig' R' a}s/ defi ned )altbove; Z
is sel ecz-@ﬁ-(ﬂmﬂlinomzoﬁdﬁr-giynﬁéirﬁgﬁﬁéﬁéiﬁémyﬁmmm hyl’) phenoxy)

et hyl am no 3, 5-di oxoi soxazol i di n-4-yl'nmet hyl) phenoxy,

2- (p- ( 2,w(&ﬁdgé§wmfiﬁmﬁ-5rybn9ﬂhwﬁph9m9>p4aenoxy) et hyl ani no,

-(2, 4- di i . 2-(n-(3.5-d
" oxcol st ACR ST RS e R R R g e’
Q (3, 5- -0 G-dioxcisokazblidind4 yliddeeaetiymphkabgnoxy, _
2- (p--(2,4-dioxothi azol i di n-5-yl i denenet hyl ) phenoxy) et hyl am no,
12- ( 2, 4-alRskoAriigsethiazdiginss-yliderareatvhphenpndetylamino,
3, 5-di OX0k5ax R4 v | J - di oxot hi azol i di n-5-yl net hyl am no
and ci ﬁ‘%gfn%ﬁé%h zﬁgﬁmﬁ%gﬁ%@%ﬁ%ﬁg@@%@?ﬁﬁ ed by up to two sﬁbsti tﬁents
[ ndepeno&gtiigxoizmta:midm-df-rybne_ mytmginlbal Ogﬁ‘dmtm?idlw-&mtwwcmlkf I kq;hd
NR R' as .defined above, nitro, aryl,. aryl- a , or_aryl-Cl-4al koxy;
and cacrFIEhMoyxpitaih e bR ing-aastisdlel by a 1BrwossiRikdee dadengndenty
substi t ugdicted SRARCARENG HATbGEN, COEN alidrl, ACA| KikoxNeHINRARK Y YdefiRd above,

nitro, aryl, aryl-C4 alkyl, or aryl-C14 alkoxy; and
each aryl is phenyl which is unsubstituted or is substituted by 1-3 substituents

selected from halogen, C14 alkyl and Cy4 alkoxy.
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