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particularly where R = R2 = H are the follow ng:



Xis.-CO and Y is 2-furyl; or Xis -CO and Y is 2-tetrahydrofurylyg EZ( 2004
is -CH2- and Y is 2-tetrahydrofuryl; or Xis -CO and Y is 2-acetox enyl

or Xis -CO and Y is 3,4-di hydroxystyryl; or Zis

3, 4- di hydr oxyci nnanoyl oxy. The pharmaceutical fornul ati on accordi ng to the
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psychi at rwévolﬁtwgmaénnﬂagpom |‘n§¥12n€unegegenerat| ve di seases e.g.
Al zhei mer's di sease inson's di sease, fever and ana

chr onobi ol ogi dmledsiisadodhe giera gland.dhe &gt ?%éy”@‘c*’?hz&&l’gﬁ%é?%'ngﬁF@%t}yder s
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puberty, rerrenst r S erprol actinem a, and growmh florrnone
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senescencRowp o eflech vesgPESSIndpRG Ak DS eXIEEPRY Sraesi ?égEgsﬁh%%-
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ani mal breedi ngis gledr thdtapsteatkiots atbroéad ramge pf tfp:ubpewt; upeb dgemsbhdtenin.
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.



It is still further contenplated that the present conpounds (and 1 £C 2004
particularly those where in fornmula (I) Y is optionally substituted SSIQWI

as defined above, and in formula (11) Zis optionally substituted

ci nnar noyl oxy) may be of potential utility by virtue of having antioxi dant
and radi cal scavenging activity and the invention thus includes

ski n- pr ot ect i vidorgld coowmetids celmpassitoi orelatomin,t bt cwith apppineagseaicas h as

nmerely b f. 1llustrative ex tne
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invention will be illustrated by the foll ow ng Exanpl es.
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nea \ am ae) ,
(CH=CH) , 214849410 of Agrgux Ekal’nalnﬁ %gggoél\é%ﬁéi@ fétf ~2-furam do ethyl _
i ndol e (M-P-7&) .0, GH, %%k%]zeneggas%né\l DHbth- FRYARNI r3gnmts nend 3KtagBniste. 57

nmol e) was suspended In The m xture was cool ed in arJr ice
bat h and veosdIbet oforptentiad- tﬁarameutlcmS@r (o[ \(GI@@wa)“aia@eﬁTWdeW’F‘W'%z@?e (5

m ) | owl Th t )
)y Sy e ERELL P N Sy e
wat er (2%omdourhBHRBR reektwrien (2X25 m) and saturated NaCl soI ution (25

m) dried (MySO4) and the sol vent was renpv acuo, Furt
purification V&e eptrg seatasns c¥| U%a«?ﬁl"’%r?&?gg%%ﬁgs oR2ENt | 7P '(fj@ lonsand

solvent asaRtkGALKlaacebA [T OTREiomafiarticansyobictoned || ver e

col |l ected and the product was eluted in fractions 10-18. The product was
obt ai ned as an oil which was crystalllzed from CH2C12 (0.5 ml) at -8C. The

yield was 220 rng (50% m p. 3.03 (t, J=675 Hz,
2H, CH2CH2); 3.75 (q, J=6.2 HZ, @&@%ﬁ% }-§§ﬁg€‘§)\w ox 3H, OCH3); 6.52
(wide s, 1 H |QddHspeht 4be(dsedt drosicts ddmpdards Tavikg the fermaBech-and ;

6.86 (dd, J1=8.75 Hz, J2=2.45 Hz, 1 H, aromatch) 704(d J=1.76 Hz, 1
H CHECH@M): 7.05 (s, 1 H, C=CH): 7.10 (dd, J1=3.45 Hz,

A— NH—X—Y A—2

(R)m N (R)m N

R Rl

(1) ()
and their acid addition salts where the compounds are basic, wherein:
each R is independently selected from among halogen, Cq.4 alkyl, Ciq
alkoxy, NR'R”, nitro, aryl, aryl-C4 alkyl, or aryl-Cs.4 alkoxy, and each of R’ and R"
6



~ 5 DEC 2004 J2=0.72 Hz, 1 H) aromatic H); 7.26 (d) J1=8.75 z, 1 H,1 5 DEC 2004
aromatic H); 8.17 (s, 1 H NH. IR (KBr): v=3361 (NH)) 3260 (NH), 1630 (CO
am de), 1594 (CH=CHO, 1535, (CH=CHO) 1295) 1211. Exam~l,e 3: 5

Met hoxv- 3~~t et r ahydr o- 2- furyl met hyl ami no et hyl I'i ndol e | ML.P-92) CH2CH-NHCH
CH O/ N H Tetrahydro-2-furoyl chloride (0.56g, 4.2 mmle) in dry THF was
added i hcdm@m&'r&tenﬂﬁrheﬁr €Cos aHs/ﬂ i o Bd =sB/ m@tmgzﬁHﬁ oretMBXyt ¢YHARERE HO

(90. 94q¢, trlet | am n in THFE (10 m).
The sol Lﬁelt‘érr?t‘%\%ng E%PW g rg{gg Qe%gea(r é’?% ?8%526 {ﬁ u(}lg 0 di;_lt hyl acetate
(25 m) was aﬁd%dsé@éteb%r%%wrb @nw@%\w@*ﬂe@%u@m@t edryl-@h jalkaftokiChbr Wi t h
5% NaHC03, with water. and sat'urated NaCl solution. It was dried over MS04

and t he @yl (Ze.m-talk/yé,s Reénsetattenffiom hpdioosn, prlosenr &1 TAKYE EsiaAlon 28!y, 30%

yi el d) was den st am d e amde (0.285 g, 0.99
nmol e) i#Hvh §r4‘7f‘ (afg §1 4&\1&? aﬂﬁg%ﬁﬁ% §£§%ﬁ§€\ﬁj géoggshl on to(a sti r?ed
suspensi on ofald él“élam)%ngg) in dry THF (10 m ) under atnosphere of argon.

The reaction mixture was heated at reflux for 18 hours and cool ed to OC.
Water (1 m) Xas>&ddedCaher rRsSiubl e salts were renoved by filtration and

washed with h 1 |0 i 0, ured
NaCl sol uti O«ra]\t((g& ﬁH:?’;S g*n&ﬁro-m vﬁe%%%ﬁyoqg{r%dg(f\/gso4 an(b}ﬂqeem)ve EI'he
re|5| due Wﬁgch}ﬁag bg&ﬁ_&ﬁsﬁtmédbyMQ snntmstltfueewﬁs b@etﬂe@sﬂnol@k@onﬂb@r@ph@lﬁmng
silica ge uted with CH2C12: CH30H 9 ont ai nin ou
Fracti on@"beFiB s %fr”éecbépP\é%toéd“té‘?mort dS ﬁﬁ@jm’b 'g‘aé(b?ﬁ iagfsg%r@%_gctl ons
11-18. | O(gﬁoa oye|tted PR arh6REFBiogsy Qr.daky, 23
(m 4H, %ﬁg@éﬁ 5 5 V\tglha&!%nd@ﬂg 2. t65 2. 858 %ZH G)gCI-IZNI-%_g &gﬂ S,
4H CHZGEI?.NH)KO)@ m%;sm%R( ras, dgﬂnectla@@y)e, N§r@EANySs, aryH 1@clsyl of 1eus(m
dJ%‘b .85 (dd**, Ji= 8.75 Hz, J2=2.45Hz, 1 H, aromatic H): 7.05 (s,
1H)C— 05(dd J1485HZ)J2245HZ 1H 12 1 5 DEC 2004
aromatic H); Rﬂ@@&dlkyl IR RS abidefiteti gbomepmatic H); 7.98 (s, 1 H, NH

). Addition of trlfluroacetlc acid,c ged. t he spec

expect ed for £heldratRieeiefat iTEH of 2f&e&§é’@"§’r‘ﬁ%%§ t%'nmﬁ#ﬁﬂ%&gﬁﬁ erer?o\}( {ives.
The maj o] S RtV AR o NO peaks at 1.75 and
7.98. é eatig8 eﬂg;‘?w&lﬁ&é%@%ﬁ{m ﬁ% 6) 2828, 1624, CI%? 1585,
1486, 1455); (2448i0x bR 1BZ0NHO66-y msthy) Phiedex K letgyl afingl d*-(2. d@ebP@ﬂ idin-

doubl et s, le. 4. 5-Met hox~3-(2- 2-acetoxy~he 4-
(MLP- 7715 @1% hEIORY.| e aten0- oy N eRA BT SRaRhEioBEN -4

ylidenemethyl)phenoxy)ethylamino, p-(3,5-dioxoisoxazolidin-4-
ylidenemethyl)phenoxy,
2-(9'—(2,4-dioxothiazolidin-5-ylidenemethyl)phenoxy)ethy!amino, 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 1o two substituents
independently selected from among halogen, Ci.4 alkyl, C4.4 alkoxy, OH, NR'R" as
defined above, nitro, aryl, aryl-C1.¢ alkyl, or aryl-C,.4 alkoxy; and

gach aryl is phenyl which is unsubstituted or is substituted by 1-3
substituents selected from halogen, Cy.4 alkyl and C4.4 alkoxy.

In particular embodiments of the invention, Y may be styryl, optionally ring-
substituted by up to two substituents independently selected from among halogen,
Cr.e alkyl, C1.4 alkoxy, OH, NR'R" as defined above, nitro, aryl, aryl-C,.4 alkyl, or

aryl-C+.4 alkoxy; and/or Z may be cinnamoyloxy, optionally ring-substituted by up



H 5- Met hoxytryptam ne (400 ng, 2.1 nmole) was suspended in benzenej (BQEQ! 2004
The m xture was cooled in an ice bath and a solution of acetylsalicyl oyl
chloride (500 ng, 2.5 mMmuole) in benzene (5 mM) was slowly added. The
reaction mxture was stirred at roomtenperature for 15 hours and was
diluted with ether (25 ~m ). It was extracted with water (25 m ), NaHCO3

sol ut i ono( Py SURBlitugnts memmd@@tlwaﬁ@!e@@wf@raramag M3Ogen i 6@|4 aw@éso@ +and

th | t
colum RSk B 8RBt B8kl Pt ol S Bl et 0 a -
(4:5). Fracti l@ns‘an@thelroaabewertaecmvbaﬁéreobr@nmetsh@ mdm@demn e‘buheldtmn

fractions 7-10. The product was obtained as an oil which was crystal lized
f r om CH2E1Zh(RBPHESS &t leass. oraepharslagevksay7acerptedeogliluantprrasesvative. c.

U =g el e R i g B e R

6. 86 (dgjfbupJ c&m&s?ﬁg"@t tﬂé Beﬁﬁohlads loHtherionehiion Hs defPRd sboleHa@CH) ;
7.0.4 ( J 1=8.75 z, romatic H); 7.29-7.23 (m 2H, aromatic H); 7.71
(tdxx*, gﬂafma@utlﬁa”sa@&@e%biﬂzsa'@m@f&ﬁ Hz, J3=1.25 Hz, 1 H, aromatic H);

7.43 (dd, J1= |% y&gal{go%ﬁﬁﬁ_é 5%%4?@%‘3%{? %%oﬁ?@ssuéé’of bt ‘éaé}"?yne embek op DEC

2004 IR (KBr): C=0O ester), 1642 (C=0 am de),
1530, ( GH=Chiioupl48bsistizg of tﬂré*tompdoubt eif tbtka thyebtien s5s Uefm&d:atd@@baed of

t | et I 5. Caff i 5-NMet h
oD | o e BBk pecaatls 5 Begedtimer rRebily e s mgiGHeRE R “ L
di ssol vegsd i, %h!rﬁé‘lylbrééii'ﬂ 1 8erdrdRe rﬁrévé’fﬁlﬂbr{ B?tr@@ldcléhtoﬁf pesstatel esmditidny, 5

hours at 40-60C. The sol vent was renoved he residue was dissolved .in
t hor oughihypalenee, eangibvasamtiat eﬂl%@fdefS’aeC@@ﬂrait iNERVONSS SYFRN yaa@d@ay%atac

sol uti on,.of net hoxy t.rypt 1. nt | so
et hyl am %‘éof‘%rfﬁ )Chrﬁ%b'ﬂf/‘%[ %méj%g 9%!0%6{? O\E/)rg@cr;ﬁerg 'H\@'C? ’fkﬁ%’ m’af‘a@\tl\;gs
added angbridigomd, xt Whena@ai nsyasttémr ededraditidits mamﬁoe&ated‘hev\stol V NS SOEenaEE,
renoved, the resjdue was di ssol ved in et E\ém&acet ate and the  sol ut| on_was

washed seRBaiTQooiFaN fiserseer , CualEr AF8 CJB'<BING¢ i ARTBF R i ne,

and t henydehLegs over Na2SO4. The sol vent was removed and t he product was
purifi ed by col unm chromat ography using 1:9 net hanol /di chl or onmet hane. The
purification process was repeated three tines to renove byproducts. The

fraction identified f det Vi REaENde was further
purified by recrysta?@?i%%ﬁ[ﬁ %%@tﬁ{ﬁ&)[ﬁacetﬂ%ﬁeggne solution. The
conpound was vhtrduregdreisdiobi te tneygeaérsahtwloél thealmowtp@BOHs. diMRE CO3T: d =

2.85 (t, 2H, J=7.25 Hz, CH2NH) , 2H, J=7.25 Hz, NH). ; 9 ,
S COHByVERen, pEUeIDiau Rt BIesat ReItEad oTBa s g OGNEC 1) gk fpeS”
J2=2.5 Hpatln hrbr}m%qryam rs Hen@afkfeb@ubsat@%t (lehe 8- pbs&»o?ﬁof%e BoR. dndz, 1

H aromatic Htryptyl); 8 (dd, J1=8.75 , J2=2 1 H, aro t|c H
tryptyl éﬁotf@r%utwroqp H)f Nlecmen%cwp@aads Jja-=aefi "P?dHPy fe-Jagts

aromatic fhe f Q) ; ngg (d
J=15.5 f‘g?"h“q%' éﬁfto frewlifo egndiiofd aﬁg&&éﬁgﬁ)&%g rRst) nd 28

seen si néemetmx¥4 and/or A |s CHQCHQ and within this sub-group, illustrative
embodiments of the compounds of the invention, particularly where R' = R® = H,
are the following:
X is -CO- and Y is 2-furyl; or X is -CO- and Y is 2-tetrahydrofuryl; or
X is -CHap- and Y is 2-tetrahydrofuryl; or X is -CO- and Y is 2-acetoxyphenyl; or -
X is -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,

8



1 5 DEC 2004 spectrum was taken in nethanol, where these R

_ : _ , protons e e
with the deuteriumof the solvent. Radical scavenging activity mskiggge?jnﬂll
in duplicates according to Blois, MS., Nature, 1958) 181:1199. The

reaction mxture contained 3 ml of 0.1 mMDPPH (in 95% et hanol) and 0.5 rri

of the test conpound. After 20 min. |ncubat|on at roomte erat re ~
det ermi rigd. Thés @clavédg‘ﬁa@ fri,vaac) WikJaeRaauEemPaSinghan Hﬁﬂg ~ of

t he DPPH radi cal
b shouREe DT AR g eanrie YE P @22@2@&?@@%.3?{ ue. Sﬁﬁ,‘,j' ts
radi cal 5(m|)a”t|'t%('adcﬁfﬁtrﬁi%ﬁGr‘é‘léas’édfbrtriumlo(nlﬁ)me?ednaﬁanwatrIabsbooé reeenbendd ng

activity conpared with Vitamn E (tocopherol)Vitamn E (tocopherol) 1Caff ei
aci d2. 8cafdasied alm ar@eﬁ@magg}tcpygp%ﬁl B8 2Vitanin C (asgor bi (I? : °

aci d) el at oni 0. 23 EXRIRLE: ik’ SRR, SO ytdckpt ORARIniBB etndhi

I's prepared a substl uting e equival ent quantity

of 5- thYﬁédé@ﬁl@@lM'aédérgté_vblﬁe'fd‘loémsr yprtealasr\rmveihescpiubdiaets hasul$igers,
structure: 0 | CH30 ~

~2 4 di oxdgjumentsorNdi pRmIEs r@r@hm%éﬁawﬂ@wywﬁﬁﬁ hwhﬁaw"gemaé@%

S
0 cH Ovel_tle}m(a)ryl_“orr%ulatlons. The present pharmaceutical formulations may be adapted

for administration to humans and/or animals.

For oral administration, the pharmaceutical formulations may be utilized as
e.g. tablets, capsules, emulsions, solutions, syrups or suspensions. For parenteral
administration, the formulations may be utilized as ampoules, or otherwise as
suspensions, solutions or emulsions in aqueous oOrF oily vehicles. The need fdr
suspending, stabilizing and/or dispersing agents will of course take account 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 will
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 orowth
and impotence; cardiovascular disorders including hypertension, preventing blood

~ coagulation and protection from ischemic strokes; central nervous system and
psychiatric disorders, e.g., sleep disorders, epilepsy and other convulsive
disorders, anxiety, psychiatric diseases, neuropathy;, neurodegenerative diseases
e.g. Alzheimer's disease, Parkinson’s disease, fever and analgesia;
chronobiological-based disorders, €.g., jet lag, circadian sleep disorders such as

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

9



1 5 DEC 2004 (a) Preparation of starting material In a suitably eqﬁiggﬁﬁ 004
flask) there were dissolved 25 g (0.131 nol e) 5nethoxytryptophol i nz
di met hyl acet am de (DMA), and to this solution were added 17.1 g (0. 138

nol e) p-tluorobenzal dehyde and 36.2 g potassi um carbonate, and a further

120 M DMA. The m xture was stirred for 30 mnutes at roomtenperature, and
then at 4€00rrafEelivaaliserdeT{BAR)x e0Aectns indieatiarsoled, Geoteeariien 6"§00 m

wat er and stjirred vigorously for about one hour, when a |i . ow_sqlid
formed. TH Wsp%rﬁng'ﬁUﬁ/a%Uté@(W’aeﬁeé'aeWtE% SHBH AN Eof y@ﬁbﬂﬁog%sé%}‘klgt ﬁf)ﬁ
acet at e, adah N HRIR %ﬁie@&;tM-maﬁw&oL@mca&@r@r@.gi. ehdmseRRBaNIGE). The

conbi ned“organic layer iIs dried with sodiumsulfate and concentrated in
vacuo tongbplestibdiseases inclodingag.B- bameat dndyather roliferatiyatcH $ATRS: SBMENBIVA.

The liquid s dissolved.i 00 )l uene... filtered. i.S
added t oSYHEM i PSP eésar‘l'&agg'inlgr %Dtsg fCé)vr?/%H s ao%sgg@%}%a@ﬁa:g een‘é%gggc%.o
give an ghk@limeidditalt BRRaRES diergddedesgepreyenisthhe; f olusedri bleadbcten
enul sion. After stirring for one hour, the organic |ayer |%£eparat ed. The

extract i omgnsine am‘di-J@m@iVBsDy@Fﬁmﬂ%@ﬁtaﬁiScediatlfﬁ@sc%ﬁ@ﬁﬂﬁéﬁo‘_&br i"‘_te'g'&ty%?'@ are
cvapor £ 0 YIS A0SR e A0 BB WG ER o

purified rca gel, using
90: 10

gradi ent fgfj|itol gﬁéﬁtyépé|agéllcgr@form 11 95:5 chloroformacetone; 3 |

chl orof ornf acetone;” 500 m 84:16 ch| orof orm acetone; 1 | 5;%?‘22{8 cularl
chi or of or nf acBtisrsdll fagberros®empatad thedthe ArastiFRMPgI s ek Pagicyiary
chlorofo C i i iGG3)1yOaTH ARMed gt defined above, and
3-(2- pf o?%ﬁ%pﬁté‘%g‘gif‘eﬁ@?@ - nﬂt gég?ﬁ%W?(TL& 90?% aghl%lrnon orm acet one Rf
= 0.21; jyrefdrawlapti) ¥ &r eptorsiiyratstitited imiamegoyy v enay20a of reterfid by oi |,

which is used in the next step. . (b), Pr ration of : i : 2.3
(0" 0417 Bho Byect’ Punraniteint e pee aresoeli PRRoE e e D
sui tabl y yeauiipeded |skfkprdibetive Watecasttete Eongb<itbr’ 1or tapiedl application,
2, 4t hi azol 1 di nedi one, and the m xture was stirred for 30 mnutes, adding 50

‘m tol uesech Ei(e!y sl wayop! psiFalivaieNamMEe) ANIMERS: SHRRES: FRAYCE diifer at e
was raised. 110 ni i j eedef imkeubnt hr ee
hours. Al (fqé)}ﬁjsc&)ﬁ%ﬁgnﬁr%ﬁtgéﬁgﬁq%éﬁﬁgﬁB{j{ygtéggﬁﬁ?ﬁ Sﬁ{é\/]vgs fil 'Eer ed r(j)ff ,

washed witbdetbehwlithaatetasteorandilucaritectrtier ghdediwvantyel | ow solid 11 g of

2-(p-(2, 4-di oxot hi azol i di n-5yl.i dener net hyl ) pheno - 5- met hoxyi ndol e of
fornula 16 ? @E@tmwﬂ'dlé&%fgé&\&?y EV%PO%OMQW "~N H (¢)

2- (p- (2, 4-di oxot hi azol i di n-5-yl net hyl ) phenoxy) et hyl - 5- rnet hoxyi ndol e.
Under an argon atnosphere) 70 ml of 1, 4-di oxane r ef | inh a suitably
equi pped Bxampie 1. gthope3d2diriEahvsiro<riusamigoathyl ?i%(mg%gé)ve a clear
solution after about 30 m nutes, which wag cooled to 50C, followed by
addition of 70 mM nethanol, this flask beilng kept at 50C. In a second
flask, there was placed under an @kgoff at fosphere, 1 g My turnings covered
wi th nmethanol; two cgystals of igdine were a — and after foam ng began
the mxture was stirred Uy &\ 1 odi ne col or di sappeared. The contents of
the first flask were then|p ¥nto.the second flask, and the tenperature
raised to 64C. A further 1.4 turni ngs were added over 4 hours, and the
reaction mxture was allowed to reflux for 5 days, until conversion as
determ ned by W was >95% The m xture was cool ed and poured into 500 m of

20% NHaCl solution) extracted with 3 x 200 nl dichl oronet hane, washed %\\;t h
5% aq. citric aolahandripemina it nioaabdranial vas susreacedn §ERAFh (Mas

di | ved j t hanol _and | j - 186. i
of “the  t1 T 1Tt Y B BN LT Boutn Bl o e R R e
OF THE | N\EERH@EN3BBREr i3memimblefhia edizties(Smipmald gloadyriatidederde tdbolinds

of the invention, MP-76,77, 79 and 92) on androgen-dependent prost atal
regrowt h inixtackimascstiteceédoom emparetuagor ﬁ@e’%@tﬂr@a@réﬁev 5@‘?&%5’1 E{hﬁ”

nont hs ol e castrated under, a I apna q.F f days.
Duri ng thiZ% FB0s Baop HX R gE AT et (o THe oS, eTYLEr JEEBY D) 0

appr oxi rr;a%gthyaté@%\]a@@g;ioﬂmdhg(m_nqﬁmriédG(MQSOQ)’OISM ahé aulveritewas aegoneden
gi ven dail'y subcutaneous injections of either oil vehicl ew&%ont rol .%a or{/m I

vehicl e coatws.nFuodherestrisasooneas pbifivehdy qoiUmg RYOBFIYSRERNYHN plre 8589
for 4 days at 1 hour before lights off. One group of rats was divided into
subgroups (3-4 per 17 15 ~E~ 2004 10




cage), each subgroup was given either a conmpound of the invention, £C 2004
mel atonin (10 ng dissolved in 100 ul ethanol per liter of drinki nd a/aq

or. vehicle only (100A ethanol per liter of drinking water) through the
drinking water. A second group of rats was divided into subgroups (3-~1 per
cage), each subgroup was given either M.P-92, nelatonin (0.1 or 0. 01

di ssol veﬂihersol‘(/)@wtﬁwaetﬂ%cﬁthyieacetat%m 6H28hi ficaeliprsader § ok W\?é%c@t‘@c%ggy

s est R8¢ BF PHRUQRAS AR it (RE Lty 1G. gt B e SPuBt SR aER L e
i nventi Oﬁthgggaag,é @Q%%gg gppnoxi mately 4 m solution, i.e. about 40 ntg

derivative r norning following the last injection, the rats
were sacrifi cedNaRI (ORClpndmal.7 V281 (as 4nd GRaGmal 299 dtal s Suwkie Jenoved

nCr easobTREAIeE G (o 5ns Herthar HouEor dD-EA2 o ab PEPRL PR 2 ne
cast 1 at ed i)l & CATDALAG Lo YPLS BALLIECEOBHO), 82} R widlers an) CheNFipUr

conmpound the i tion detreased S|gn|f|cantly t he
t est ost ep@Tetdudl1a8eth HE, gReRL4D biz, i He avematialH)pr &% & & HyCaitd ) - 1hédd,

VLP. 76, NEFI 7P HRaJREDaCoin. | THEVEIIECES BrCHS i [l A ani i o WP 65 on
the prosgafed e1gnewih were dose-dependent, whereas rrel atonin vvas | ess

effective than the inventive conpound 1050 88n 230nM _for nd
nel at oni n r esifRdnESVI y)=33951|(§“‘é)x§§p?- @lﬁcé’ta%% é%g1régp RIS t%rB?
action of _orall inLste conpounds of the invention on prostatal

growt h m%ﬁﬁ%@g?; 1#$CL8€%SGM)| e the effect of nelatonin. 18 1 5 DEC
2004 Table 2: Effects of testosterone and conpounds of the invention on
ventr al prostate and sem nal vesicles weight of @sé_r é}edrats (1

Ong/ | Pr oExarmplerdy Ahletnexyad-(Yd2ifrasmigdaystRd)iRdqis 7% od wei ht Y 9 )(ng/g
body wei ght)ControI (n= 3)0 270 070. 730 05

| | Test ost er one0. 770. 022. 380. 16( n=4) Test osfler onge_+0. 490. 04661. 540. 2151M_P- 92
(n=4) Test ost erone +0. 570. 05402. 69¢k,&49nH-8NEP-— (/ =4) Test ost er one

+0. 490. 0966 ~1.820. 2544M_P- 76 (n=4) Test ostero +0. 500. 04542. 000. 3923M_P- 79
(n=3) Test ost erone +05'8 0. 0330Mel atonin (n=3) A = "/0 InhlblLIOn
OT | eSl OSTer One- SUFi | ui dt b Uu yvma~c~ B = % i nhibition of
testosterone-stinul ated gr sem nal vesicles) Table 3: Effects of
testosterone and different doses | of M.P-92 on ventral orostate and semi nal

vesi cl es wei ght of castrated r Prost Ig,@%e Mesirchesihed
wei ght) (mgl g bady’ Wyé O g‘;' 94)%0%&5\(’% gh%@é'lnestogt er oneO. 95’20 1
~1. 950. 24n=f)d aakartevaneobrRadn atﬂcé?d)atlﬁ)éh@ila 5301iR628M-fergyl chioride (190

| 'l Testosterone (n=3) +0.46TO0, 16 1. 450 | one
(n=3) +0. LGGG) DRI S T0bOBATNENA B e St ?‘P%Cgtﬁ'%‘t 2l ”Ig@g%esr

+0. 540. 09 % %%’?’Q%b@tétwteﬂfo? 15 W&enﬁmas%lb% Qtth'e‘t’lﬁlero(fZS ml). It was

testoster 'ﬁrgd ated gro prostate) B = % inhibition o
_test ost eronecstd mitratvestegr(@6t i), NGl s@lgtl@m d@X2Bx piy Pﬁénﬁatﬂraﬁﬁe NaCl

di stri but f
exar ned. SBITES Al e oMEn o e {RosCl S Ar vaR e iy %tZ%r?g#‘Sﬁtﬁa@%f
the i nvenédr%atubﬁb@bkIMamdd@§Cddlthﬂd motv‘w(dﬁglrraphgetoralsntcaAQBh Ericohend| .

106, 152-7,
was 50% ethyl acétate in CH:Clz. 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;Clz (0.5 ml) at -8°C. The yield was 220 mg (50%) m.p.
89-90°C.

NMR: (CDCls): 8= 3.03 (1, J=675 Hz, 2H, CHzCHz); 3.75 (g, J=6.2 Hz, 2H,
CH,NH); 3.81 (s, 3H, OCHg); 6.52 (wide s, 1H, CHoNH); 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-CHY); 7.05 (s, 1H, C=CH); 7.10 (dd, J1=3.45 Hz,
11



19 ~ 5 SEC 2004 1984) were injected (ip) to adult male rats. THebrBEG 200%
were sacrificed 1 h after injection arid various organs were dissected out
and wei ghted. The contents of the radioactive derivatives in the rat organs
(Brain, Hypothal amus, Pituitary, Eyes, Thyroid, Heart, Lungs, Ki dneys
Spl een, Testis, Prostate and semi nal vesicle) were det erm ned using a
gamma- cqma:loe‘,rza-mj tHearaagiic $1)arep(esehtedsas tidmagomagar- vt 1heb ghtl, For
conparison, the results of a simlar experinent (Wthyachumarnkul et al.
'll_'lh]:ae Scﬂ\lJTng 1757- 65, 198|6) using 3H -nel atonin are al so shown (Table 4)
results r t V- I g 2, n th
prostate corrpg;@?rt % S%E|WEC%U%?§W02B§? ncgﬁa%ﬁqe? |1r?@t9hg®'g| t@m ary. ©
These re{ggglgm@q@?rma,alzse_the possibility that the present conpounds
could be of potential therapeutic use for the treatnent of benign and tunor
prostate growth. Table 4: The distribution of '261 lab Iled MP-92 and
125- | Xm . hinkset(ivor-gfy 6X106 dpm
H Mela : pmX10001 g wet
tissue I-I\/LP-77 dpnmxX10001 g wet tissue"~ I-I\/LP- 709 dpmxX10001 g wet
ti ssueHypot hal anusO0. 61. 023. 30. 6Br ach,CHNHCH, —
stern231. 510. 43Forebr§h R0. 330, 750. 53Pi t ui taryl. 8458. 90. 73Eye~16. 7
~1Thyroi d1. 5410. 92. SHear t T2 X ungsO 741.7714.41. 83Liver 1. 5791. 46Spl een
1.2101. 43Ki dney?215. 32. 46Testt . 91.4 20 1 5 DEC 2004 Prostatel.06. 14
182. 23Sem nal Vesi cl esl. 00. 856

Tetrahydro-2-furoyl chloride (0.56g, 4.2 mmole) in dry THF was added in
dropwise manner to a stirred solution of 5-methoxytryptamine.HCI (90.94g, 4.15
mole) and triethylamine (1.2 ml, 8.2 mmole) in THF (10 ml). The solution was
stirred at room temperature for 20 hours. Ethy! acetate (25 ml) was added and the
solution was washed with water, with 5% HCI, with 5% NaHCOs, with water and
saturated NaCl solution. It was dried over MgSO, and the solvent was removed
under reduced pressure. The residue (0.3 g, 30% yield) was identified as the
amide. A solution of the amide (0.285 g, 0.99 mmole) in dry THF (10 mi) was
added in a dropwise fashion to a stirred suspension of LiAlH4 (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 salts 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 (MgSOQO,) and
removed. The residue (0.178 g, 65% yield) was purified by flash chromatography
using silica gel (eluted with CHxCly: CH3OH 92:8 containing about 0.03% NHa).
Fractions of 10 ml were collected and the product was eluted from fractions 11-18.

It was obtained as a light yellow oil.

NMR: (CDCls): 8= 1.45-2.23 (m, 4H, CH2CH20); 1.75 (ws*, 2H, 2NH2);
2.65-2.85 (m, 2H, CHaNH); 2.99 (s, 4H, CHzCHzNH); 3.70-3.86 (m, 2H, CH20-),
3.86 (s, 3H, OCHy); 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,
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Wi le the present invention has been particularly described with r?ff}arD%@cQggl*
to certain enbodinents, it will be apparent to those skilled in the art

that many nodifications and variations nmay be made. The invention is
accordingly not to be construed as limted in any way by such enbodi nents,

rather its concept is to be understood accordi n to the pe of
t he cl ai aonmdtich)f 8i26old. S=11.2% Hz. ﬂES@r@Ulﬁt@Jd)l 1&%‘3&@& ﬁ%v g t he

formul ag )
(Rm ~ i'% %gace%c (qc%d(%ﬁn%%qj ﬁ?el §¢>°éacCI U adndﬁa Jnarlits rt Sex eecrtééd? PBr~ind ~
COWOU”%aﬁéf@rrﬂéﬁbﬁ of Wheredd anfines t& dramontlep efetieatil ys. séheohe;d)rfmngaﬁong

hal ogen, C, . kyl, C, ~ alkoxy, NRR', vitrq, aryl) aryl-C, 4 alkyl, or
aryI G ~ware tmqlsaanaar@@@ﬁ o theraming PRaks &t i e @ﬁa&my H or c 4 al kyl,

or S ut SAgUr d ci5g%, ring
cont ai ni ng 3 gﬁ’ﬂ%‘)—( g%ﬁ3d3§95 NSF ®§6a| S sélﬁ?ednf@ﬂ_gﬂm@rﬁgdr ogen, C
~ al kyl, 1486 1 4dKanayl 12a5] 1366 ~al kanoyl or aryl - ~-alkyl; R2is

sel ect ed from f ~ydrogen, halogen, C 4 al kyl, cy.~ a. Ikoxy, anal, aryl C, ~,
al kyl, awgl =@yide singlekpdih adwwt ofsiyblsthed above, Ais C,.~. al kyfene: V.
is >CH2, >C=O or >C=S; Y is 2-fury!, 2-dihydrofuryl, 2-tetrahydrofury| or
(2- F%(II))phenyI any of vvhich may be substituted by 1-2 substituents

sel ect edeks@miés. §-Nakthpixy- -at&toxyber@amNR)&RhyRL -Ahove or vitro,
or > is , styryl which is rlngsubstltuted by up to t ~n~0 subsiituenls

i ndependent|y selected fromanong hal ogen) Cl_4 alkyl, C _a al koxy, OH,

NR R' as defined above, vitro, ar~ri, ar~rj-C~.~ aIkyI or aryl=C, _4

al koxy, excepting the follow ng mhen o~ |s|>C; pnanely rnchl orostyryl,
p-chl orostyryl, o-hydroxystyryl, pPfdloxysty @ p- net hoxyst yryl ,
3,~4dinethoxystyry| and ~-h,-rox,-3 nethoxyst , . Ris C-_4 al kyl or

NR R' as defined above; Z 5T et ed FOM

2- (p- (3, ~-di oxoi soxazol i di gt hyl ) phenoxy) et hyl am no,

p- (3, ~- di oxoi soxazol i di n-~-yt'net Byl ) phenoxy, 2-(-

. 2, 4-di oxot hi azol i di n-5-yl net hyl ) phenoxy) et hyl am no, 22

5-Methoxytryptamine (400 mg, 2.1 mmole) was suspended in benzene (5
ml). The mixture was cooled in an ice bath and a solution Qf acetylsalicyloyl
chloride (500 mg, 2.5 mmole) in benzene (5 mi) 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), NaHCOs solution (2X25 ml) and
saturated NaCl solution (25 ml), dried (MgSQas) 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 mi were collected _and
the product was eluted in fractions 7-10. The product was obtained as an oil which
was crystallized from CH,Cl2 (0.5 ml) at -8°C. The yield was 270 mg (40%). M.P=
120-121°C.

NMR: (CDCl): 8= 1.95 (s, 3H, CH3sCO); 3.03 (t, J=6.6 Hz, 2H, CH,CHa2);
3.79 (g, J=5.6 Hz, 2H, CH.NH); 3.81 (s, 3H, OCHs); 6. 42 (wide s, 1H, CHaNH);
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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2- (p- (3, 5-di oxoi soxazol i di n-4-yl i denenet hyl ) phenoxy) et hyl am no, 19 DEC 2004
p- (3, 5- di oxoi soxazol i di n-4-yl i denenet hyl ) phenoxy,

2- (p-(2, 4-di oxot hi azol i di n- 5- yIidenenethyl)phenoxy)ethylanino)

3, ~-di oxoi soxazol i di n- 4-yl et hyl am no, di oxot hi azol i di n- ~- nethylanlno
and ci nnarmyll8x§}<EM)1 Th34 31 (N ?s?la’rlfﬂsf'}“ﬂht@cﬂ%jcu@ estarho’ B4 Ertuentids).
|ndependently ted from anong hal ogen, C,.~ al kyl, C~.~ al koxy, d-I,

NR R as! il H§H4§g é85v??ﬁé aryl, aryl-C-.~ alkyl, or aryl-C~_4 aJkoxy,
provi de At R s&*_TQREMQ = R =H then Z-A- my

al so beq% p-(%&@?g}§§%§#%g§bF?dln 5- yln§¥h§@?5ﬁznoxy)ethyl or

2- (p-(2, 4-di oxot hi azol i di n5-yl i denenet hyl ) phenoxy) et hyl ; and each aryl is
phenyl whi&hpiess undatisitiAdid dviethdxytryptesnideut ed by 1-3 substituents

sel ected .from hal ogen, C, ~ alkyl and C-_4 al koxy; and further provided that
in formula J when A = X = CH2, and Y |ﬁ 2 furyl or (2-R COO) phenyl, then
R is hydrogen. .. .. 2. ConpotHégnacea 3 aiml, wherein: Yis
2-fu:ryl. .2-dihydrofuryl, 2tetrahydrofury - GO ) phenyl, any of

whi ch may be substh®u 3 el efted fromC, .4 alkyl, C, .~
al'<oxy, d-1. NR R' a$ : i
2- (p- (3, 5-di oxoi soxazol T=4r’yl met hyl ) phenoxy) et ®&yl am no)

p- (3, 5- di oxoi soxazol i di n- 4-yl r'net hyl ) phenoxy, 3. 5-

di oxoi soxazol i di n-4- ytnethylan?no~ 2-(n-(2, 4-di oxot hi azol i di n-5- ylnethyl)
phenoxy) 2t hyl am no and 2. 4-di oxot hi azol i di n-5yl net hyl am no; and NR R',
m R, R34-BihydroRcinmraicydcial & 18ag.16.28 ramblajeas dissphies in. th@”VC@WﬁBGﬁds

d | 1
gcgggi Itlngét ml? al n}%&“@%ﬁ?‘uhﬁ/a@ 'st?rf%qT,gtgldRthérscgf%%ﬁ%@‘%d’oe?fn '%l%@ﬁv\)ger ein
at | eapt . QnGy& Héeréa%u@vwé@ cﬁ@s&ﬂbéd Qrmah@mnlghg.s driedmethy) aveitstelanndh® i s

5-mett, oxy: and/ or C-1zCH- ) ound accor di ng?rto cl ai_m % whi ch
i s 5-met bokyios- WZS(QIOM Arddes) tet aysqluh@ml@f RaVEHRPXYhEYPEIMIEa (D2 9

CHt CH, NH_- CCH-O N d aim
2, whi chb?gz%nerrem%% CQ?\%? E?gt 5 s’roaice)dﬁ/ﬂ?éLI rﬁ;e}@ﬁ@ﬁ%ﬂﬁ%ﬁ?hﬁe%ﬁg\%ng
the for el @rrig KEHWEENH O- G1)Ga® ddd¥d 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 NaHCOj3; solution, water

and brine, and then dried over Na,SQ4. 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 ethy! acetate/hexane solution. The compound was obtained
as white crystals (yield about 60%).

NMR (CD3;OD): d = 2.85 (t, 2H, J=7.25 Hz, CHoNH), 3.43 (t, 2H, J=7.25 Hz,
CH,CH,NH); 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 ¢); .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



\ H7. A conpound according to claim2, which is : EC 2004
5- met hoxy- 3- (2- (tetrahydro- 2furyl net hyl am no) et hyl )i ndol e havi n& lee
formula CHZCHZNHCH, CU CH30 N H 8. A conpound according to claim2, which
I s 5-nmet hoxy-3-(2- {2acet oxybenzam do)ethyl)indole having the fornmula 0 | |
CH2CHZNH -C CHIC GHBC00 / N, \ H 9. A conpound according to claim1, which
i s caf f epectoird waset syt iry pnattiar®lhaviaig thesef greteng GXChange+-with NiBeC |

CHO\ /, OHOH w,H 24 1 5 DEC 2004 10. A conpound according to claim 1,
whi ch i sdeé‘é?rf‘ﬁi“@fg’%? §O8eREt hoxyt r ypt ophol )

Radical scavenging activity was assayed in duplicates according to Blois,
M.S.. Nature, 1958, 181:1199. The reaction mixture contained 3 ml of 0.1mM
DPPH (in 95% ethanol) and 0.5 ml of the test compound. After 20 min. incubation
at room temperature Asi; was determined. The scavenging activity was measured
as the decrease in Agqy; of the DPPH radical expressed as a percentage of the
control value. Results are shown in the following Table.

Table 1: Scavenaing activity on DPPH radicals (antioxidant effect)

Addition (10uM) Relative ratio of scavenging
activity compared with
Vitamin E (tocopherol)

Vitamin E (tocopherol) 1

Caffeic acid 2.8

caffeic acid 3.2

5-methoxytryptamide

Vitamin C (ascorbic acid) 1

Melatonin 0.25

Example 6. Caffeic Acid 5-Methoxvtryptopho! Ester

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

structure:

Q
H

CH,CH, 0—C \
CH,0 ox
N\
N
\
H

OH

| Example 7: 2-(0-(2.4~dioxothiazo|idin-5-v|methvl)Dhenoxv)ethvl-5-methoxvindo|§

CH,0



ester having the formula O 1 | cHcHz o-c ~ cH30 ~ ~ ~ off / N
compound according to claim1l, which is 2-(p-(2,4-dioxothiazoli
yi met h. yl ) phenoxy) et hyl - 5- net hoxyi ndol e having the fornmula cHzc
CH O\ ~H/ NO1H12. A conpound according to claim?1, which

L BEC Doy

H-o~1 s O
S

2- (p-(2, 4-di oxot hi azolidi n-5 ylidenenet hyl ) phenoxy) et hyl - 5- met hoxyi ndol e

havi ng t(hgFrep angtian Qfs@tzin@material 5 O CH-O\ ~ H/ N OH 13. A

pharmaceuticgl fornul ation, whi ' t '
Beceptabl e di PusrRoNASheSaMREc, A2 EoTaEs 173 8r SRS, 71 & (0o Ly Stk Sand or

carrier ’m@{%ﬁ(glir%laf%%zﬁt%ﬂgﬁoﬂf‘rﬂp@fmé’(ﬁyltabéteﬁﬁi%p(m\ﬂﬂ i Sid R tioE donet

defined in c

icrowpaainds

arrnaceutically acceptable salts thereof. 14. A

phar maceaddegial 7 fiog (uH a8imaleapetratbbenzaideh ywanend 36vhe metassiumdacaPon@gst one

nmenber

T ] ST BTN EETRBY B 0 L0517 Ares at ror

temperature, and then at 100°C for 264 hours. The mixture was then cooled,
poured i.nto 500 ml water and stirred vigorously for about one hour, when a light-
yellow solid formed. The suspension was extracted with a total of about 2.5 | ethyl
acetate, adding some NaCl to the aqueous layer as an aid 1o 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 ligquid is
dissolved in 500 mi toluene, filtered and 500 mi 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 layers 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; 11 95:5 chloroform/acetone; 3 1 90:10
chloroform/acetone: 500 ml 84:16  chioroform/acetone; 1 | 80:20
chloroform/acetone: 200 mi  50:50 chloroform/acetone; 300 ml  40:60
chloroform/acetone. The  combined fractions  containing 3-(2-p-
formylphenoxyethyl)-5-methoxyindole (TLC: 90:10 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 mi 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 vyellow solid 11 g of  2-(p-(2,4-dioxothiazolidin-5-

ylidenemethyl)phenoxy)ethyl—5-methoxyindole of formula

16



~ 5 CEC 2004 1 ~. A pharmaceutical formulation according to claiyniﬁ C“@Mﬁh
is characterized by at |east one of the follow ng features: (i) ing
adapted for oral, rectal, parenteral, transbuccal, intrapul nonary or
transdermal administration; (ii) it is in unit dosage fornm each unit
dosage conprising an anount of said at |east ox~e nenber which lies within
the range of 0.002b-'1000 ng; (iii) it is a controlled release formnul ation,
wherein said at | east one nenber is released at a predeterm ned controlled
rate. 16. A pharmaceutical fornul ation ording to claim 14, which is
characterized by at |east one &f:Ctife fo o NQ o (i) it is adapted
for oral, rectal ;yp transbuccats” i ntrapul nonary or transder mal
adm nistration; (il) unit dosage conprising
an anount of said at | wi thin the range of
0.002b-7 000 ng; (iii) controll ed rel ease fornmul ati on, wherein said
at |l east one nenber is released at a predeterm ned controlled rate. 17. A
conposition selected from skin-protective and cosnetic conpositions for

topi cal application,- which conprises at |east one conpound a,ccor ding to
claim 1 (e gl 2édixathiagelidioteolimetbm phenow efawt-Sar@ i edd’€ scavengi ng
activity, together with at |east hl Hents (CAanrd a j inl8. A
conposition a@@g%i"ﬂb 3"8°Y %W’r? %p(\g/)\theHﬁnéff 3?%@@??) w%r(?gieg%??%r{gl Tgy
subst i t us@thtHy ¥oyilppRs ﬂ@éu,rreg dirthel protudt, of stebofbywias ebtigd Zta givepa icleaal | y

substituted cinnanoyl oxy as defined in clai , t ot her s al s ;.have
t he rreanwigti@l@ﬁﬁﬁé@){)pht éoanimum&mwh was 'ﬁ@rﬂe‘%é@%%%@ Pqigge&?b;a@&ﬁ@ggtofone
menber of .t he oup,consi st pg. of, t o] I i ) as
ot med CRIBaHE e hoteth PEB! et GBS pbTREK, ferg agPRcEt
Corrpoundgn@é,ea,b%{;@m dimobPRefENUG Asd WirRirdfs eoveRdil aritrentethamoluseo icrysials mal
breeding, or for The prevention or treatnent of prostate condit

¢ ! i ons,

i ot encef iagineliwvaresedded. and aitgefaamnenbeasn Al VB s ¥ER mISSY B@éﬂ?at ric
di sorder s, ¢hr ohoby ol aqi-cal - | SOLHE S firRIBRRMate thedigire@nso the
neopl ast Pg' %ﬁgllr&?ikgc')néﬁ%]a%'njgﬁ%?gpgrﬁﬁgéond?tl{ ons associated with
senescenggcomphiasialaml heiteaipatateasaised ¢d 6$t6r AHerbarhd, g Mytanings grere
I O g o Foneres vk e FaiktrS STROSSSe o HHbPS dabh, A

conversion as determined by UV was >95%. The mixture was cooled and poured

into 500 ml of 20% NH.CI solution, extracted with 3 x 200 ml dichloromethane,

washed with 5% aq. 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.

BIOLOGICAL TESTING OF COMPOUNDS OF THE INVENTION

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

17



A-Z R tRRmN Rl each Ris independently selected from anong hal qggn%Eg 2004
.C~.~ alkyt, C ~ alkoxy, NRR', vitro, aryl, aryl-C, ~ alkyl, or ar .~

al koxy, and each of R and R' is |ndependently Hor C- 4 al kyI or R - K

- CICH2CHZ, or NR R' constitutes a saturated heterocyclic ring containing
3-8 ring nmenbers, and mis 0-4; R is selected from hydrogen) C al kyl, C ~
al kanoylgagaf, yéa@h subgrckmmaels @Weﬁreﬂthe@ &cahmdund%f th:e sre.leembed rheletonin
hydrogen hal ogen, C~. ~ | kox

ar y1 -0 (0400 655EOd R G iathage! rrdSEave e bt o o e Pl (190p
"92, S 5 e, LB 08 PR

seI ect edaty aEs@ividabkito sGhgroudkk@xy pePrdaghiy BacraSuﬁgffdumed/aab@ven @nthm tro,
or Yis St% | which rra%1be ri ng-substituted to two substltu nts
t v

i ndependéhPt32, geelataria (B rlonn @Pdnggidiaslyes In @&Héle&'%’m'@ei lisgrkixgrinkng

oy - 1 Bneg0 BosTets oy o kfietandtides er b Mkinonkaly BRomrE e by
from 2 ((j&n(k\?h v@ét@?(O!ts%@Z%‘t‘lrﬂbﬂad‘l‘tﬂétﬁﬁbbﬁWa)tHheﬂ@(}éhbeérﬁ)[lb@mét‘élvmg 3

p- (3, 5-di oxcisoxazol 1 di n- 4-yl et hyl ) phenoxy,

2- (~=( 2,cbripaxut hf ﬂmaounwanmrshgdrawemmhe) pheprieyireatel 4 henlufon,d e agout

i oxot hi azol i di n-5-yl nmet hyl )

o (3 A B ST aier e BT T g AURY BRnS 55 drRsTigs S, a8 1515 ¢
| oxoi sokazakited narkt the deaRirel hydsidbenaxy ventral prostates were removed and
2-(0-(2, 4-di oxot hi azol i di n-5-yli denenet hyl ) phenoxy) et hyl am no, p-(2,4-d

i oxot hi a¥eiBhafn- 5-yI i denenet hyl ) phenoxy.
3, 5-di 0x0i S0Xgzol e é\,\ﬂ!tgﬁ‘}%bgﬁmwﬁﬂlé@g and3 of ét@'r@r?é)mc‘#éé’ée% M RERyt am no

and ci nnanoyl oxy e ring-substitute y up to two substituents
i ndepenc@‘rthbysesmhebﬂedcrbsmncanmrtgalrmbe’@ea in ¢e aaaﬂrmld argmalalckmpared

1IVR R def.i t [, | -C, kyl I

R PSRt ol B ol KB Bb S e Sy GorBhleny
subst i t ugghisicasihe e tedth Sardrad- ﬂ%’late@ re~gr&ika|ofathé \Gén‘tr@ ms;ete F!J'GM dred
that when"mis I, Ris 5-nethox hen Z- Amay al so be

2-(p- (2, hedpresenne £ destastersng Fﬁx@pNMoQ%)%’t%ML%ﬂB were mére potent
2 (P~ (2, 4l QP a20] BOr P =RaYhEARBRAC AL é@éﬁ@y%@& Wyblatd SRch pred s

phenyl |ch S UAsUbSEIta or Is substituted by 1-3 substituents
sel ect edoff rthen prstaenre-Growthalieyd darse:- (dlap%(mrkoxmeraaﬁ hatetorin yesveaed

that in f’grqr{l&la?? i \{w%gnventvve compoUngnﬂc)a{OI Sggrli Aot 6 RuPe) aphenyl

then R §k€
melatonin respectively).

This experiment indicates a direct inhibitory action of orally administered

compounds of the invention on prostatal growth in adult rats, which resemble the

effect of melatonin.
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Table 3: Effects of testosterone and different doses of MLP-92 on ventral prostate

and seminal vesicles weight of castrated rats

Prostate (mg/g A | Seminal Vesicles| B
body weight) (ma/g body weight)
Control (n=4) 0.36+0.11 0.59+0.03
Testosterone 0.62x0.1 1.95+0.24
(n=4)
Testosterone (n=3) + 0.57+0.04 19 1.57£0.25 28
MLP-92 0.01 mg/| J
Testosterone (n=3) + 0.46+0.1 62 1.45+0.13 \ 37 J
MLP-82 0.1 mg/!
Testosterone (n=3) + 0.66+0.08 -15 1.81+0.28 10
Melatonin 0.01 mg/!
Testosterone (n=3) + 0.54+0.09 31 1.65+0.24 30
Melatonin 0.1 mg/|

= 9 inhibition of testosterone-stimulated growth (prostate)
B = 9% inhibition of testosterone-stimulated growth (seminal vesicles)

Experiment 2

The distribution of MLP-92 and MLP-77 in various organs of the rat was
examined. 100 mcl saline containing 1X10°% dpm '**I-labelled compounds of the

invention (labelling as described by Vakkuri et al., Acta Endocrinol., 106, 152-7,
19
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s109%& () -! F#10%H& () - SF#10%4& () - 3! " " 10%HH& () - &" 109%H&' () - & "109%HH& () -\ ]
’:[I;L! ?LSIOr}q(&de 10?6;492%0%&' ()- 117 9#109%& ()- 1!'9#109%& ()- 1! 9#109%&' () -

' 109K () - OHNn .00 = e
Lon | I(- )@A%)B/@ e ﬁn‘m%&g&é}% g%ﬁ@?f@/&a‘@) “The reisonigrg)sacrifigeq ot Gie"

VR - ; " ~\q Lo L : Ok " LO YR ' '
107 ) BR8N S i NSt O OB i ot o
10%=& (jadbddtive derivatives in the rat organs (Brain, Hypothalamus, Pituitary, Eyes,

épzyﬁl()-%gr%?o,&}-l%aﬁ!, L)uln%oé&l'él?jﬁéysl'gg%%n( )Te!s%gl,' %’gr%gt% é gr%DJSWRg/f&vg%lb?eﬁ 10%
were determined using a gamma-counter and the results are presented as dpm/g
organ wet-weight. For comparison, the results of a similar experiment
(Withyachumnarnkul et al., Life Sci., 38: 1757-65,1988) using *H -melatonin are
also shown (Table 4).

The results demonstrate selective accumulation of MLP-82, 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 '®°| labelled MLP-92 and 125-1 MLP-77 in_the adult rat
male body 1h post IP injection of 6X10° dpm.

H- BIIMLP-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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construed as limited in any way by such embodiments, rather its concept is to be

understood according to the spirit and scope of the claims which follow.
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1. Compounds having the formulae (1) and (}1):
A— NB—X—Y " a2
N ~
| \ RQ \ Rz
(RIm 7w - (R)m N R
R \R‘

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

each R is independently selected from among halogen, Ci alkyl, Ci4
alkoxy, NR'R”, nitro, aryl, aryl-Cy.4 alkyl, or aryl-Ci alkoxy, and each of R
and R” is indépendently H or Cq4 alkyl, or R’ = R" = CICH,CH,, or NR'R”
constitutes a saturated heterocyclic ring containing 3-8 ning members and m
is 0-4;

R! is selected from hydrogen, Cis 2lkyl, Cq,y elkanoy!, any’-Cis-
alkanoyl or aryl-Cs-alkyl;

R? is sele'cied from hydrogen, halogen, Ci.4 alkyl, C14 glkoxy, anyl, aryi-
C..s alkyl, aryl-C,4 alkoxy and NR'R" as defined above,

Alis C ,4alkylene; Xis >CH,, »>C= O or >C=S;

Y is 2-furyl, 2-dihydrofuryl, 2 Aetrahydrofury! or (2-R° -COO-)phenyl, any of
which may be substituted by 1-2 substituenis selected from Ci alkyl, Caa
alkoxy, OH, NR'R” as defined above or nitro, or Y is siyryl which is 1ng-
subsmtﬁed by up to two substituents independently selected from among
halogen, Ci.q alkyl, Cq.4 alkoxy, OH, NR'R" as defined above, nitro, anyt, aryl-Caa
lalkyl, or arylCs4 alkoxy, excepting the following when X is >C=0, namely m-
chlorostyryl, p-chiorostyryi, o-hydroxystyryl, p-hydroxystyryl, p-methoxystyryl, 3,4-
dimethoxystyryl and 4-hydroxy-B-methoxystyryl; .

R° is Cy4alkyl or NR'R" as defined above;

7 is selected from 2-(p-(3, 5-dioxoi50xazolidin—4-ylmethyl)phenoxy}
ethylamino, p-(3,52- dioxoisoxazolidin-4-yimethyljphenoxy,

o

2-(p-(2,4-dioxothiazolidin-5- ylmeihyl)phenoxy)eihylammo
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3,5-dioxoisoxazolidin-4-ylmethylamino, 2,4-dioxothiazolidin-5-ylmethylamino
and cinnamoyloxy which is ring-substituted by up to two substituents
independently selected from among halogen, C14 alkyl, C14 alkoxy, OH,
NR'R" as defined above, nitro, aryl, aryl-Cy alkyl, or aryl-Cq.4 alkoxy, provided
that when m is 1, R is 5-methoxy and R' = R? = H, then Z-A- may also be 2-
(p-(2 4-dioxothiazolidin-5-yimethyl)phenoxy)ethyl or 2-(p-(2,4-dioxothiazolidin-
5-ylidenemethyl)phenoxy)ethyl; and each aryl is pheny! which is unsubstituted
or is substituted by 1-3 substituents selected from halogen, C,4 alky! and Cig
alkoxy; and further provided that in formula | when A=X=CH, and Y is 2-

furyl or (2-R°-COO-) phenyl, then R" is hydrogen. L ,
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 Cq.e alkyl, Ci4 alkoxy, OH, NR'R" as defined above or
nitro; Z is selected from 2-(Q-(3,5-dioxoisoxazolidin-4-ylmethyl)phenoxy) ethylamino,
g—(3,S-dioxoisoxazolidin-4-ylmethyi)phenoxy, 3.,5- dioxoisoxazolidin-4-ylmethylamino',
2-(p-(2,4-dioxothiazolidin-5-yimethyl) phenc;xy)ethylamino and 2,4-dioxoth‘{azolic~,‘in—5-
~ ylmethyl amino; and R, NR'R", 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: and/or Ais CH,CHa.

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

o)

i ¢
CH,CH,NE—C —
e ;\ /}

N

N

CH,0

[N
(O]
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8. A compound according to claim 2, which is 5-methoxy-3-(2- {(2-

acetoxybenzamido)ethyl)indole having the formula

0O
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9. A compound according to claim 1, which is caffeic acid S

methoxytryptamide having the formula
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transdermal administration;
(ii) it is in unit dosage form, each unit dosage comprising an amount of said at
least one member which lies within the range of 0.0025-1000 mg;
(i)  itis a controlled release formulation, wherein said at least one member is

released at a predetermined controlled rate.

16. A pharmaceutical formulation according to claim 14, which is characterized
by at least one of the following features:

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

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

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

released at a predetermined controtled 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 (1) Y is optionally
substituted'styryl as defined in claim 1, in formula (1) 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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sS10%& (drmulad’(hOIAE (1) as 'delink@Beiof and pharmaceutically acceptable salts thereof
where the compounds are basic, in the manufacture of a medicament for use in
animal breeding, or for the prevention or treatment of prostate conditions, impotence,
cardiovascular disorders, central nervous 'system and psychiatric disorders,
chronobiological-based disorders, endocrine indications, neoplastic conditions,
immune system, conditions associated with senescence, ophthalmological diseases,
cluster he_adache, migraine or

dermatological diseases, wherein in said compounds of farmulae (1) and (I1):

A NH—X—X A—2
\ Rz \ Rz
(R)m N {R)m N
\ \
R R

() (1)

each R is independently selected from among halogen, Ci. alkyt, C44 alkoxy,
- NR'R", nitro, aryl, aryl-C14 alkyl, or aryl-C,4 alkoxy, and each of R' and R" is
independently H or C1-4‘ alkkyl, or R" = R" = CICH,CHj,, or NR'R” constitutes a
saturated heterocyclic ring containing 3-8 ring members, and mis 0-4;

R'is selected from hydrogen, C4 alkyl, Ci4 alkané’yl, aryl-C,.4-alkanoy! or aryl-
C1s-alkyt; '

R? is selected from hydrogen, halogen, Cy4 alkyt, C14 alkoxy, aryl, aryl-Ci4
alkyl, aryl-C4.4 alkoxy and NR'R" as defined above,

A is C 1.2 alkylene;

X is >CHs,, >C=0 or >C=S;

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 Ci.4 alkyl, Ci4 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, Ci.4 alkyl, Cia

alkoxy, OH, NR'R" as defined above, nitro, aryl, aryl-C14 alkyl, or aryl-Cq4 alkoxy;

27



& ()-K0s-0123| [ NA410109%4.0% 10% f : 10904 () - 4109%& ()- 0" 10904 ()-, 5 DEC 2004
$s-9109& ()- s!"1008& ()-3@&8|[: NA41010 s" 10084 ()- ~"10984& ()-
1098 ()- " 10%8& ()- " 10%& ()- & 10%?/&' ()-F. RUXY| [:-410% y: 1098& () -

"1098& ()- sL"109 R " 1098 () - YZ[ hbA410%
%o, 10%3&'(%) S< 1o -a}%v' Of %8@358 f'@@d /t%&'(%) S@& (- Y2l

ot (PR I e 6.

Y+ $109848:(§ B-d iok EEOIGESI [D)in-4sy! (rTEONRBHENo X EMLOYIAE () - +WK~] <NA41010 hL9
%4.0% "/&'k “H# 9 YA0%WYR ()-# 9 Y0%EYR ()-# 9 0% U () #9 Y40%& () - #
f &Y10YR&2 94%4] ¢RA2T0a RLE Sed Ogf Y ighenoxy Bty eviog: ()-# 9 9%0% % () -

@ 10%&& (V 098" 3& # No | " "He di 13] c"

" Headi nd5 %f é%ﬁql,' réé]yﬁwe ﬁ@ %‘%@%3] ((:) " Heagllnﬁg 53] c'("j1 : agadl ]n; 63] c"
" Headi ngp ., %@ diRBROREz RIS lm@@h@h@gdwé'rfé \ g&h tdrhinBar agr aph
Font="]r9% QY Bhl ovC{(m*l 89 W J\n ? >B. 1JqQ W\ ~cdCknpr | sy;

| ~||}6~ @%5>@#XP$@B{@@@-?GW|GQEK’I§SWTPW@XWW RomanAri al Courier New'h
5222@%\2%@/\&%] El&%%%ﬁjm?ﬁ& m-lét% g%’% gg\?%gﬁﬂg}ia?st uvwxyz{| }~
p-(2.4-dioxothiazolidin-5-ylidenemethyl)phenoxy,
3,5-dioxoisoxazolidin-4-ylmethylamino,  2,4-dicxothiazolidin-5-yimethylamino  and -
cinnamoyloxy which may be ring-substituted by up to two substituents independently
selected from among halogen, Cq.4 alkyl, Cqi4 alkoxy, OH, NR'R" as defined above,
nitro, aryl, aryl-C44 alkyl, or aryl-Cy4 alkoxy; and
each aryl is phenyl which is unsubstituted or is substituted by 1-3 substituents
selected from halogen, C,4 alkyl and Cq4 alkoxy.
provided that when m is 1, R is 5-methoxy and R? = R? = H, then Z-A-
may also be 2-(p-(2,4-dioxothiazolidin-5-ylmethyl)phenoxy)ethyl or 2-(p-(2.4-
dioxothiazolidin-5-ylidenemethyl)phenoxy)ethy!; and
- each aryl is phenyl which is unsubstituted or is substituted by 1-3
substituents selected from halogen, C1.4 alkyl and C,., alkoxy;
and further provided that in formula |, when A = X = CHj, and Y is 2-furyl or
(2-R°-COO-) phenyt, then R' is hydrogen.
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