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I *159159* 2- AM NOBENZOYL DERI VATI VES FI ELD OF THE
| NVENTI ON' 5 The wpresent invention relates to novel

2-am nobenzoyl der vat ves, pharmaceutical - IIIIEALHINY

formul ations containing them and use of the
in the manufacture of nedicanents for treating orssoso
preventing various di seases. BACKGROUND OF THE

LT N o T IAMISORHNZ OVDERIVAT MRS Oener 2l 1Y
pgargggeuf?ggf fornulatlongsgo%?alnsggp¥heﬁPdThe“MW“WMMJMWW

e e ORREG" BEam €, ° 0 el
K., and Nyc, J. F., Proc. Nat. Acad. SC 33, 155

(1948); see Charl es Heidel berger, Mry E aul I ber g,
Agﬁlmsprlésept ivb'legtacm rebatad tSaned2- a_rmpnmmyl deTiRativEephaRmaceutical

Rlﬁ AB%,&%M RNI '\$§THE N M OF %?rﬁEl\fﬁEmedlcamemS

for tiée Hﬂr@venﬁ@é QandWQdﬁh@@T I NI C ACI D J. Biol. Chem
(1949) 179: 143-150). Over 95% of all 20 dietary

tryptophan is netabolized to kynurenines (WIlf, H -

abolismin man. Scand J din
BAcRERANBIOR APE IR

1-186, 1974). In peripheral
tissues, in particular the liver, the indole ring of

t h dified by eith o
r%%%gﬁg’g givseﬁ{‘rgrl ’Ii?beg?esegﬁﬁgli"? ;’tﬁo g‘g‘@ﬁ rﬁqvégtﬁg‘ﬁ’gg’gthel\‘i\ﬁ?ec‘ﬁ therapy, and
phar{g%ééﬁtltcﬁl foﬂnl%lgﬁor{s%o%ﬁﬂl %th%fn f or nyl kynur eni ne.

nureni ne fornylase n rapidly converts
fornylkynurenlne to L-kynurenine, which is the 25 key

ZIO g gpngglp‘qgf %%rlse QéanngﬁloTachaily througne fE }r)r?u)%enme(:-j pathway"
(Beadle, G. W., Mitchell, H. K., and Nyc, JI. F., Proc. Nat. Acad. SC., 33, 155 (1948), see
Charles Heidelberger, Mary E. Gullberg, Agnes Fay Morgan, and Samuel Lepkovsky
TRYPTOPHAN METABOLISM. I. CONCERNING THE MECHANISM OF THE
MAMMALIAN CONVERSION OF TRYPTOPHAN INTO KYNURENINE, KYNURENIC
ACID, AND NICOTINIC ACID. J. Biol. Chem. (1949) 179: 143-150). Over 95% of all
dietary tryptophan is metabolized to kynurenines (Wolf, H. — Studies on tryptophan

metabolism in man. Scand J Clin Lab Invest 136(suppl.): 1-186, 1974). In peripheral tissues, in
particular the liver, the indole ting of tryptophan is modified by either tryptophan dioxygenase
or indoleamine 2,3-dioxygenase, which results in the formation of formylkynurenine.
Kynurenine formylase then rapidly converts formylkynurenine to L-kynurenine, which is the
key compound in the kynurenine pathway (W. Eugene Knox and Alan H. Mehler THE
CONVERSION OF TRYPTOPHAN TO KYNURENINE IN LIVER. I. THE COUPLED
TRYPTOPHAN PEROXIDASE-OXIDASE SYSTEM FORMING FORMYLKYNURENINE
J. Biol. Chem. (1950) 187: 419-430). L-kynurenine is present in low concentrations in the
blood, the brain and in peripheral organs and it can easily cross the blood-brain barrier through

the large neutral amino acid carrier. L-kynurenine is metabolized by three different enzymes in
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CONVERSI ON OF TRYPTOPHAN TO KYNURENI NE IN LI VER |I.
THE COUPLED TRYPTOPHAN PEROXI DASE- OXI DASE SYSTEM
FORM NG FORMYLKYNURENI NE J. Biol. Chem (1950) 187:
419-430). L-kynurenine is present in |ow
concentrations in the bloodp the brain and in

peri pheral organs and it can easily cross the

I e
kynuedrihae euhlic}ﬂhﬁnmahtamliz deriarl kyaﬁrehlrtéSanﬁﬁotrdﬁyfetHse IGKAQ“) which
causqy RGeS &) REHS a8 Bk MBI R BY Ehe g KAT 0 Jield
xantl@f@tlﬂf: SSIN ng Hﬂéarl grﬁér? Life Eroﬁﬁé-@f W fRwars "i’ﬁ" B¢ Ttyxtul}@nmase to give

rmat i on o ynur nic acl 3-HK 1's metabolized
rise tol3ehginonyakghTartilic ydid| whick srevhutuelly coreveited toaquinolinic ac1d Finally,

i R b At R B Sl SRR R PR mcotnic
acid ?fﬁin@nudﬂé’ﬁtﬁl@ ah§ s@é@éﬂléﬂﬂhé@fadhﬁﬁﬁ 9E6®6tstlﬁ’clﬁmh@ elel ddldroduct NAD+.
acid. Finally, quinolinic acid is netabolized by

qU|noI|n|c acid phosphorlbosyltransferase yleldlng

0 SRR 5 o ROSRIFRAS 0 BRIl s mvrossive

inteeréﬂiate@ i ¢higchtdbolR- dmhdexy-hydruxﬁ{ynn&nmds @,lﬁd&(lhdhlalcgenerator which
acid are all neuroactive 10 internedi ates of this

has bagmshewe te aeausedndusting 9fo RpoBoNls: chatendiatign off pxgitotoxicity, cataract
fom{aﬁ%gﬁhr&%@fq{e%ﬂ/@ i SNSRAR, R&ﬁﬂat?bhi‘ﬁm}y,t feurdHfogical diseases and

tion apoptosi's, potentiation
neurei?nﬂhmmaﬁmncﬁ)umphmataaldas tin N-oretipd-Dbaspartate r(N&ﬁgAIn ercaptior egonist and

di ses, strok traumatic in neur ovir
free GhEHERemIRT, SHEP S PafAiacd Oh SHRBE I b sfeleraniyg discases

strok¥; 'ﬁ%ﬁllﬁ)ﬂlc braA® ﬁ}f}ﬁfyateﬁll cBrECRRMAL, FaRAtS hypHEa, hduesvirological
radi cal generator, as such it can cause

diseases ambmemmﬂammat@mr Edé@nemsaqumehrdc geidsmight 1&dstorMEA receptor

act1v6ép§1rr§{ ;ﬁroﬁ{ggeo%xlgln ur t%vgp%egﬂff%tgf%%{tg Ib ezllgglgzltcg:] aﬁ‘}?swloglcal and
pathﬁﬁgfc@l Plocad¥pP itaP Bre ﬁe&ta&ar@mmm@&dpmr@ Afiloflg th@ttree neuroactive
kynéggpgéﬁﬁgggﬁp;aggr&mp ﬁgéé@ﬁ%:ti};rgpég@f {lpg nrgés? attention. First described
o EIULSHIRLTS)ERpuRE ) OBLSEL ook O Fonphiogc
conceauatAst isva bkoadispectiune santdgpnist evfi doretriogic( ighdsihath ageceptors. High
concre(raltc;gt?gnlsyo elzwedar%hgnt%%ggulggr}tegrtl C)pnrov1lc:le ' g)Ece gxic’tc prol%ec%on against
excitotoxic injury. At much lower concentrations, KYNA acts as a competitive blocker of the
glycine coagonist site of the NMDA receptor and as a noncompetitive inhibitor of the «7
nicotinic acetylcholine receptor. The fact that the affinity of KYNA to these two Ca2+-
permeable receptors is in the range of KYNA levels in the human brain and reasonably close to
the (lower) KYNA content of the rodent brain suggests a physiological function in
glutamatergic and cholinergic neurotransmission. Direct support for such a role has been
provided, for example, by in vivo studies in the rat striatum where a reduction in KYNA levels

enhances vulnerability to an excitotoxic insult and, conversely, modest elevations of KYNA



20 as a neuroinhibitory conmpound two decades ago,

KYNA, at hi gh, nmonphysiol ogical, concentrations is a

br oad- spectrum ant agoni st of ionotropic glutamte

receptors. High concentrations of KYNA are

anti convul sant and provi de excel |l ent protection

agai nst excitotoxic injury. At nmuch | ower
1nh1bt1tréiﬁt%rr}1ta{e rei A5 gSc}lgw Ircgteiftﬁ hcc1 %ﬁwﬁ tlpgcokefg)?%lﬁq(gﬂlgrfenines: glial
targeBsS néurbdl @:ﬁﬁ&@tdnﬂl c‘ﬁﬁlchmpﬂbrthﬁihegﬂ Fhagnacdl Bep Mhe0 00T £303:1-10).

acetylcholine receptor. The fact that the affinity of

KYNA to these two Ca2+- perneable receptors is in the

(250 Bl RS Be LTS RAa  Sesetabbsoon

5 of naug@;@heraavqolamlseizogel dabrdbtsndut alsoi to plgy ut m‘mtmragﬂarge number of

A G TG I T R T

the 2Véﬁﬂ?10Eérlig?l%rivﬁtﬁé%ﬁk&rﬁireﬁhé—hﬁ& Eth ds) d’esl’:ﬁl‘i@éicﬂdr@ﬁlﬂ'l Be useful for
l evel s 30 enhances vulnerability to an

suchéh@ranautlgmtcrvemgml Sugaested mh@nsrmo;? actmd:@gtd ke, Bytas neilimited to, by

KYNA 3 in ut amat G
initind Rt M bR PAfar: RES MESTBL ifisHhediare compounds,
10 and/@ ihRibitingf@ahdicalTornaival ef f ects, and clinical
opportunities. J Pharmacol Exp Ther. 2002 : 303:1-10).
Si nce kynurenines have been suggested to participate
SUMARY O ﬁéiﬁvﬁﬂ‘ﬁ ysiology 5 of
neurodegenera ive and sei zure disorders, but also to
play a role in a large nunber of etiologically di verse
CNS dj seases, it is inportant to ulate their
f oifh%\tquwwwla&% §QBPPYs haying t@nﬁmﬂw&t&gnz oyl
derivatives (kynurenine-like conpounds) described here
will be useful for such ther@peutic intervention.
Suggest ed nechani sm of action|could be, but is not
limted to, i nhi bi.ting engymes in the kynurenine
pat hway, and/ or nt er ppdi at e conpounds, 10
and/ or inhibiting e radi cal for4mtion. SUWARY OF
THE | NVENTI ON The finvention rel atps to conpounds

havi ng the fornul a A
’ ™ H/X Ty

15

@
and stereoisomers and pharmaceutically acceptable salts thereof, wherein:
A is Cis alkylene; R, R, and R, are independently hydrogen, halo, haloalkyl, aryl, a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl,

20 hydroxyalkyl, nitro, amino, cyano, cyanamido, guanidine, amidino, acylamido, hydroxy, thiol,
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NH 15 0 (I,)) and stereoi soners and pharnmaceutically
acceptabl e salts thereof, wherein: Ais C _6 al kyl ene;
R, R, and R2 are independently hydrogen, hal o,
hal oal kyl , aryl, a heterocyclic group, a heteroaryl
group, al kyl, al kenyl, alkynwy ,h arylalkyl,
aryl al kenyl, aryl al kynyl, 20 hydrOxyaIkyI nitro,

acyldgtgfiy a%,%l?onxﬁi/%ar &{}/ag%rg&g{l%&{&z 'Idi_ﬁ/l 2@ 9})’111?01 XlS >dealky1ene >C=0

or >@FRootya sirfplddyiyd; i B’Oﬁyhﬁiﬂ)ghm hS}OaIHaldallQ'll alykyd jnhuefdcychc group, a
hetergﬁéfg?q%?—gﬁL (l%l{.e??yl ﬁ%l?yayl wgﬁ%lgyhﬂylglg?%lsérg% kynyf)qudroxyalkyl nitro,
ammBeEyea'hQCé’}%hbrﬁldEr h'aGmdlﬁe é?ﬁﬁ%ogéyﬂmﬁboﬂﬂiro@ lﬂYlbl acylox azido, alkoxy,
I Kenyl " al kynyF, arylal kyl,” aryl al kenyl, “aryl al yn%
cmder@xly(uin@pmdo,n |styr3d whanhj ma,y by ang- Stdysahmd dy, up to four substituents

1nde15 (93 g' ’sglgcztf:cg] Of%nglo ga}?gy kggn roge ol}%drﬁajgzﬂg%: gylf,h &Oheterocycllc group, a

heterdhyl Brouph Ik, HlenhE ankgmgr Fa!#ﬁﬁllk;yl lzhi’}ﬂﬁilk@ﬁ’ylu&yldﬂdn@ll rydroxyalkyl, nitro,

substituents independent]| ected from armng
amlmy@nra@gewanh@ld@, ghatlidiag, wmldlr@r wylamldﬁehxék@&y ¢hipk agylewy azido, alkoxy,

S- al@l,y%'%glgﬁl?ﬂ) C(ﬁgowpleread) l%/ hg/cfrg‘{q%; alko%%,ggrg%l : m?nf) Ci. alkylamino, di-

C¢ dlklamino, Hydrnﬂylam)tfm@] 4 QlkdRGATHIO ,0r gtg&:@ d4alﬂ&).xyaﬁimbl, b(Dt. excluding (a) the
acyl am do,  hydroxy, thjol, acyl ox

compouad ph ereaqu@y]twpgqu & 1s 2659, ét’h P2 dol%@_izgﬁ ig-5-rgethoxy, R, is H
or fﬁnép 4 R&M HO 'mé‘@?mﬁgymﬁis%ﬁ%)‘é @H@ Bret f %8) RH-&-Y is -CH,CH(COQ)-

am no, roxy
NH, ar WcmhabaHdYWHﬁﬁ@QOerbutané)(c) Ltllmh ngnpa)nds hehere smultaneously X is a

smglﬂqtpgg Qd.s iA gg,lﬁ%][a ﬁgké;ﬁz,é 4} gs >(?_ > a'r%H.@r'\dTg y4d§alo where the

moidty -ED- A(g)ﬁ? Iég%)xcv NP t¥BE irPthe Nepd¥Riohtof the’ddptoted\bénbent ring.

I's -CH2

Without prejudice to the generality of the compounds of the present invention, a sub-group
of presently preferred compounds (formula II) is defined by the facts that R is hydrogen, methyl or
methoxy, R, is hydrogen or formyl, R, is hydrogen or carboxyl, and R; is hydrogen, halo,
haloalkyl, aryl, a heterocyclic group, a heteroaryl group, alkyl, alkenyl, alkynyl, arylalkyl,
arylalkenyl, arylalkynyl, hydroxyalkyl, nitro, amino, cyano, cyanamido, guanidine, amidino,
acylamido, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alkyl or alkylyhiol,

and stereoisomers and pharmaceutically acceptable salts thereof.
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NH2 or -CH(hal oal kyl)-CH(COQ -NH2, and (c) the
conpounds where:sinultaneously X is a single bond, Y
is arylalkyl, Ais CH2ZCH2CH2, both R, and R2 are H and
Ris 4-halo where the 15 noiety -COA(R2)-NHX-Y is
deenmed to be in the 1-positia@gn of the depicted benzene
ring. Wthout prejudice to the generality of the
conmpounds of the present invention, a sub-group of
presently preferred conpounds (forrmula Il) is defined
by the facts that Ris hydrogen, nmethyl or netfRexy,

R, is hydrogen or fornyl, R2 is hydrogen gor carboxyl,

and R3 is h hal o, 20 hal ogkHkyl ,

het erocycl i gr oup

al kenyl , al ryl al kepyl ,

aryl al kynyl ; , am nQ NO

cyanani do, ¢ ' ne, ar di no, "“2acyl arfi do; ydroxy,2
thiol, acyloxy, azido, aPkoxy, caPbbxy, carbonyl ani do,
S-al kyl or al kylyhi®H and stereoi sonmers and

phar maceutically acdeptable salts thereof. 5 NO2

Anot her sub-group of the present conpounds is defined
by the facts that imythe formula (I) Y is 2-furyl,
2-di hydrofuryl, 2-tetrahydrofuryl or (2-R COO)phenyl,
any of which nmay be 5 substituted by 1-2 substituents
selected from Cl4 al kyl, Cl4 al koxy, OH, nitro, or Y
is hydrogen or styryl which is ring-substituted by up
to two substituents independently selected from anong
hal ogen, Cl14 al kyl, C, _4 al koxy, OH, nitro, aryl,
aryl-C, _4 alkyl, or aryl-C, _4 al koxy, and

stereoi sonmers and pharmaceutically acceptable salts
thereof. 10 "Aryl" in the pred®nt specification and

cl ai rs nmeans a nonoval ent radical derived from an

ar amBihef subogieap B tHeypre LADYdMgbuads jsietiged ba ttiefatrsahattih ehe formula (I)
aromati ¢ nucl eus resent invention includes

. g . The p .
Y isa2ridivh 21dshysleefpeylaPdeiraldrobirat maced -6 Q0-JhpYs ey ofswhich may be
; W - ' a tder. t ¢ :
ST LS RIS RRY Dt r  isirosn o
styryd hahiolRde wingesabstituted dgptiphd aws adubstithente dfdependeatly sekected from among

an ossj ble isomqer, or mxture, of |soners, cover
halo%‘ifzt ﬁé“ f Cas ("Hﬁ%xiyn Qs Stoy: Pk Wy:l 'ﬁn@ﬁ%lr %P‘é'?'%"“ alkoxy, and

stereoisomers and pharmaceutically acceptable salts thereof.

“Aryl” in the present specification and claims means a monovalent radical derived

from an aromatic compound by removing a hydrogen atom from the aromatic nucleus.

The present invention includes within its scope also the pharmaceutical compositions
containing as an active substance therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt thereof as well as any possible isomer,
or mixture of isomers, covered by the formula (I) in association with one or more
pharmaceutically acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants,

excipients and carriers are those conventionally used in pharmaceutical and veterinary



10

15

20

25

30

phar naceut,i cal |y acceptabl e diluents, preservatives,
sol ubilizers, emulsifiers, adjuvants, excipients and
carriers arée those conventionally used in
pharmaceutical and veterinary 6 fornulations. The
present pharmaceutical fornukati ons may be adapted for
adninistration to humans and/or animals. The
formﬁl%g?ﬁ)su Fﬁ:{g r{t%ﬁ%a%elé}’c)al ﬂfnglu}ﬁﬁgflylna? 8t a&zg & fo7 ?drrlinistration to
BVER ng, mnimzing n urona 0SS
hmnasammbamamwmir1stroka i schem a, CNS traunms,
hypogl ycem a and surgery, CNS disorders including
neur odegenerati ve di seases such as Al zhei mer's
di $RABmpoBsOLE T0fnAa | @ @Flusstul %Pstl‘éﬁmé'l%ﬂloﬁ%r@%nﬁng, and/or
di sease, Parklnson s di sease and Down's syndrone,
mlnltnuzalag negronal lpssemmlaing wilte staekee nsyéemms@%ﬁjénaumga hypagixsemia and
tlnulatlon tator am noQ
surehty CARS PRt Spines noisodpbeherh it YisPel GufiC ol Qipheimey s disease.
amyGRphRt Neferal OsQeraviy] SwRingiondy dbdase, aP4ikeidon’s disease and Down’s
psychiatric di seases, psychosi s, senil e denenti a,
syndrame, i traaﬁﬂarqrt prerntingtthe, adeerse r@‘p@sesmrwei &hdhgy@yermytimulation of the

exci éﬁ% gé}ornglgib 23l h§§cﬂlaﬁ ’dlsldc, ' né:lQ%)t 'd'i‘s%g(ge?% ?Ilgl%ﬁ’sy and other

convamdlepdheoltﬁaﬁsj agkiep] péyehtaohceﬂalases,a;m}chomi fsdmm/\dd:mentia multi-infarct
el v oo S ey s,
1ndu&ggr]ta§1@§{h@§1§ das”@)é é}ﬂﬁﬂﬁﬁ%ecotgﬁltlbﬁeﬂﬁm&em{ng opiate tolerance and

ni stration o he preseént ~conpounds, such
wuhmmmdlﬁmmnmnsnclude i mpot ence; cardi ovascul ar di sorders
i ncl udi ng hypertension, preventing blood coagul ati on,
anti-inflammati on, neuropathy, chronobi ol ogi cal - based

di Bzrgﬁﬂ? Sf ﬁlﬂﬂen ela%Bratlloﬁgor SlplaRAbA N SEARPIHs SAhRRBT 8 is presently
such as” del ayed sl eep syndrone, shift-work probl ens,

contempla®d nsasalmaraénabls tattesdinking by ddménisteatign of dkesprasant compounds, such
R ST A T T e —

blooBr @8RS ahti SiM4h@aRen, Mepfipathe] akirohstsiological-basdd giisamldns e.g., jet
hor none defi ci ency; neopl asti ¢ di seases |ncluglng

lag, ciraedian slegp oliprsders piugh j asedelayedeslerns syrdsame.n ghi g‘ﬁorgneroblems and
seas{)ﬂ#é—?%lat??} g%o?&e?s,%r.é?%g%nal' ARG G%SIRMSABY @b&ine indications, e.g.,

contraception and infertility, precocious puberty, premenstrual syndrome, hyperprolactinemia,
and growth hormone deficiency; neoplastic diseases including e.g. cancer and other
proliferative diseases (benign and tumor prostate growth), immune system disorders including
AIDS, conditions associated with senescence, ophthalmological diseases, cluster headache,
migraine, skin-protection, diabetes stabilization and weight gain disorders (leptin, obesity), and

as an aid to animal breeding, e.g., regulation of fertility, puberty, pelage color.
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Al DS, conditions associated with senescence,

opht hal nol ogi cal. di seases, cluster headache, 25

m grai ne, skin-protection, diabetes stabilization and
wei ght gain disorders (leptin, obesity), and as an
aid to animal breeding, e.g.;7 regulation of fertility,
puberty, pelage color. 30 7 DETAI LED DESCRI PTI ON OF

DET WEEWE%]@FW?WTI@EWN?I@N the generality of

e conpounds e present invention, in addition
to sub-groups al ready nenti oned above, another

sup-group of presently preferred 5 co un IS . . .
deNitielt BIPudiee foudlics efnEAITY (pL11BF OMEOPRSS 08y, Brgsent invention, in
i H- ' - & ferred
R R R S
comprade it defegdunths faets dledtiindfarmylat(be X &ce 9.4-@iaitraphenyl group, A is

r R2 i h ogen .and, at | east one of the

CH, G AR Y PR B Rk diep: °R°1 < °S ot hosy:

10 and/or Ais CH2CH2 or CH2CHOOOH, and within these
sub-groups, Rl is preferably also hydrogen.

| | AHStheRdubVEo® BDihe drdsemsconipotinddd d¥fihed By tiedikislithaotn formula (D),
the invention, particularly where Rl=H, are the

R, isfhyldrageiragd aKldast or@f thndoNowisg zonditighs applieX nasel o is S-methoxy;
and Y is 2-tetrahydrofuryl; or 15 Xis -CH2- and Y is
and/gr- fetsr @Hy@ o o (GH,CHEIOON, iard vithin ghgse \supgroups, R, is preferably also

2- acetoxyphenyl:. or. X is,- and Y is . . .
hycigedh SRHRES SO piplons; o X ARG, Ky roRPERRfiaRb e dRyEntippepartoularly
wheRMES BN rel tHY BRI\ .also includes within its scope

phdr maceut | ca\ of mul ati ons 20 containing as an

ackijyecoulst gnge-faryl;hpr apeutical ly effective amount of
a conmpound of formil'a (1) or a pharmaceutically
ac¥dpt@Bt ends¥lis 2t¢teahpdfofieryl;wel | as any possible

i's r~0r mxture of . isoners, covered by the formula
(1 %ﬁC§§§8m§?étﬁtr%%%o%Wé’ Yr nore pharmaceutical |y

X is -CO- and Y is 2-acetoxyphenyl; or

X is -CO- and Y is 3,4-dihydroxystyryl or 3,4-dihydroxycinnamoyloxy.

The present invention also includes within its scope pharmaceutical formulations
containing as an active substance a therapeutically effective amount of a compound of formula
() or a pharmaceutically acceptable salt thereof as well as any possible isomer, or mixture of
isomers, covered by the formula (I) in association with one or more pharmaceutically
acceptable diluents, preservatives, solubilfzers, emulsifiers, adjuvants, excipients and carriers,
particularly those conventionally used in pharmaceutical and veterinary formulations. The
present pharmaceutical formulations may be adapted for administration to humans and/or

animals.

The pharmaceutical formulation according to the invention is preferably characterized

by at least one of the following features:



10

15

20

25

30

acceptabl e diluents, preservatives, solubilizers,

emul sifiers, adjwuvants, excipients and carriers,

particularly those conventionally used in

pharmaceutical and veterinary fornul ati ons. The 25

present pharmaceutical fornulgati ons nmay be adapted for

adm ni stration to humans and/or animls. The

phgy magew hﬁ%tec{l BBl Qa, %Féi’i'iéi‘éln Grahsbucb, hmaﬁar&ﬂ&lary (e.g. by

is preferab aractérized” by at |east one of
inhalﬁt»d)ﬂ)@mtmgsdeaaalmdesms@at(qn) it |s adapt ed for oral,

arente ransb i nt rapul.nonar

2 iR B Bhee R R e S BBHATEAR b g at o
one thémbét WiiLh liSORABIA thOFa esﬁ@bowmomgage conprising an

amount of said at |eas one nmenber which lies within

t h@ii} anigds @f contodied-relas faymulntionj wherain jsgidaat least one member is

ont.ral | S atlon wherein said at | east

releage et A e?enn%e%% ﬁtré ‘{ed(;%at a predeterm ned controlled

rate. For oral adm nistration, the pharnaceutlcm

formul ations, may be utilized as e.g. tablets,

c abergrakad T RisHaRoM, she phermageytical fgwq!@}soné may kejaliged gge.e. tablets,
capsfgf, Qlﬂflﬁﬁ)tngr iuashy rk}yﬁ%@ abi QflypehdiGnsl Fdropafeiaial QfatnifB¥ation, the

be utiTized as anpoufes, or otherw se as suspensi ons,
formabitiohs mag benutined a8 amsoulésnoncfhevus: asrsuspdnﬁlone,mohltmss or emulsions

. The need fo spendi n stabi l.i zin nd/ or ers. .
in acgga & G Yenidles 1B el os iRty e foiom ang it HREHSnf deents il
of co%?sieU(Qlké éJcMurﬁrof %J‘ﬁfzt\%ﬁﬁe S1ubillfy GIthdeieUMRUAGSe cbfMpounds, in the
he wvehicles that are used in particul ar enbodi nents.
vehlqihs;thab preubsed i pertivaiar gathodingmds. IT;Jned“@mnalahonSemgy additionally contain

.8 El}gg? g(% g%h’t 8 ll?/a[t}%%gﬁt‘xeg%ﬁ Fg (gﬁli[}/(s% anf oH? glgl forj_rgulatlons for topical

applRRfdr, Cakl Qhean®, JlotibAL BB pasted! | tAE Sactive PRgtefent t By be mixed with
active 1ngredi ent may be m xed with conventional

convgnigensl alsagineys EAMUsiRSerEentpi ents. The
phar maceutical fornulations may also be utilized as
suppositories with conventional suppository bases
suthe apharoacautioalt tfermwati@ishenaygl alserbedasgilized as suppositories with

Al terpatively, the . .
conventtlon supposgtgry gases such as cocoa butter or other glycerides. Alternatively, the

formulations may be made available in a depot form which will release the active formulation
slowly in the body, over a pre-selected time period. Moreover, the compounds of the invention

may be administered by using transbuccal, intrapulmonary or transdermal delivery systems.

Also combinations of the compounds of formula I as well as their salts with other
active ingredients, especially other neuroleptics, thymoleptics, anxiolitics, tranquilizers,
analgetics, antiparkinson’s drugs (dopaminergic and non-dopaminergic drugs) or the like, fall

within the scope of the present invention.

The compounds of the present invention are useful for treating and/or preventing,

and/or minimizing neuronal loss associated with stroke, ischemia, CNS trauma, hypoglycemia
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20 formul ations may be made available in a depot form
which will release the active fornulation slowy in
t he body, over a pre-selected tinme period. Moreover,
t he conpounds of the invention may be adm ni stered by
usi ng transbuccal , intrapul monary or transder nal
delivery systens. Al so conbinations of the conpounds
and Qi e&@féwé Qisbrds Wetubii Snehfb%egen%ﬁltitvé di¥ehdas Qbddeds ABReimer’s disease,
aé%l e ingredients, eSpecialTy other neuroleptics,
amydtivphizl dptetat s sclaoxis,ol Huntingtont s atispasd,i Perkinsoaisaldigeesecsand Down’s
ant i par ki nson' s drugs, (dopam nergi ¢ and . .
syndi{ne, BSURE 6 BRCTHIEGLF orR COpaciefizey o the; pyqryipyfgtion of the
excitdofP anttho t REIDT B ERibtricN MRBEdRY)- e.ghesIEPTANSRIESs, ObpileB§y and other
present invention are useful for treating and/or ..
convplsisgedisorders. aBOetsnpgyshiatia diseasehpsielinsisn senileodementia, multi-infarct
(o]of! d wt o i . une: . .
demd 30 SHELEE ol By SR elaBEIER Y ER AR Mhnpry  incontinence, and
inducing rapdeheierat wek i ahasdag oghitias, Ahd Ipesverting opiate tolerance and
.. disease, anyotrophic lateral sclerosis, Huntington's
withdrawabsymptems ki nson' s di sease and Down' s  syndrone,
treating or preventing the adverse consequences of the
overstinulation of the excitatory am no acids,
psBghway rof cfuttheoetbomtior. ay. expddratipn difscmdéions wpich eipsy presently
and ot her 5 convuy] sive disorders, .anxi ety, psychiatric
continglaedesy SyRmibleo tSammere PHanaiisiomal the rkgea fgrpdunds, such

condfIFR NinkbRide GHpBRinGe; P&rdiol AR a8 fdoRders Th@UGIAFBhypefdhsion, preventing
retinitis, urinary Incontinence, and i nduci n

J nat g9 . :
blood reesguiatiing antignilashinatesy, areheapethyg chwgabiolagical-hased disorders, e.g. jet
prevent i opi ate tolerance and, w thdr I I
g, B, P 0a R oLl TaB Gied WA TR Broblems, and
seasGrNEd1ated dsovders; k.d. lsedsonglr#Reitd HisordentSAD); ahdekrimindieations, e.g.,
amenabl e to treatnment by administration of the present = |
contrageRsionrand, inferdliy. presrfiQusdibertharemenstivasyedeume, hyperprolactinemia,
C ho rq4H ers. . ug y 100,
ot RSO B BB R ) cncr . e
prolifigativapditdages @bnign ahd ohmgy raktateagedth)j monader systeen disordets including
l.ag, gi.rcadi an sl eep disorders ch as del ayed sl ee
AID§jy%m<§wS SHPTESHOTID STIEBIORD, OQMTSF%L Jogfsescfligtgr headache,
migi@lnR 08  pfote@iofl; diabASCAMili bR Ghd WRidht g8 dRdord 2N ptin, obesity), and

endocrine indications, e.g.,
as an aid to animal breeding, e.g., regulation of fertility, puberty, pelage color.

The invention will be illustrated by the following Examples. The following examples
are understood to be illustrative only and are not intended to limit the scope of the present

invention in any way.

Example 1: 2-(2-aminobenzoyl)-N-(2,4-dinitrophenyl)ethylamine.
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contraception and infertility, precocious puberty,
prenmenstrual syndrone, hyperprolactinema, and growth
hor none defici ency; neoplastic diseases including e.g.
cancer and other proliferative di seases (benign and
tunor prostate growth); imupe system disorders
including AIDS; conditions associated with

senescence; ophthalnnlog|cal di seases; cluster
headgehe : Rction, diabetes
st aff rders (leptin,
obe’ as an aid to [

hr eedi ng, e.g.,
f \ertlllty, pUDE 7 pel §% color. The
i nventronw Il de illusginated by the follow ng
e foll ow ng exanples are understood to be
illustrative"only and are not intended to limt the
scope of the present 25 invention in any way. Exanple
1: 2-(2-am nobenzoyl)-N-(2,4-dinitrophenyl)ethyl am ne.
10 NFL Kynuram ne .2HBr (125 ng) is dissolved in 5 cc
Of Kefgamitee 2 HBR @mﬂ mg)hsahsiﬁelve@ iff 5 askf abBolsotthtnabin 850 cc flask. A

4-di nj trofl uorobenzene tOH.5 cc is,th
solutwdee 2¢digpteeffuoibentsne. %mellgEEﬁCE*f offredthenapddsd 4l @ gear vellow

solutggn fétfg d§ Rﬁero{' Y]eam#"r?u sL\@_cl%]gé fféda")gil\:fagirf]b(?g%lutw a4 lfl?tg(gir%ced drop-

wiselif TRE ALK Te Q¥RYiBH 3 teft dN¥BomOletPdlafbe BRVEMIghEL Tl{ehﬂ)llowmg morning
formed light yellow precipitate’is filtered, washed

the farmed lighteyelkovd pescipatats! isafiléerett,i weshed withHwatshtaail ethagobend dried in
uct Exanpl e 2:
UH\;Tg?tﬁm @j@grﬁgﬂ%ﬁ ‘2(3{’%‘%%1 yd%ﬂ%t%%c}am li gg) pr opanoi c

acid. 10 L-Kynurenine (125 ng) is dissolved in 5 cc of
absol ute ethanol in a 50 cc flask. A solution of
Exarpplg 24 3r(?tarmmhfez%)e?riéﬁeimlvrszalrrbm)nrfm@@qc 3cide i s then
added_(a clear yellow soluypon is forned). After five
/A cc of a 10% NaHZG3™ sol ution are introduced
drof- wi Hp k—Jhe reaction is left at room
t enper at uye overni gh fol |l owm ng norni ng

L-Kynurenine (125 mg) is dissolved in 5 cc of absolute ethanol in a 50 cc flask. A
solution of 2,4-dinitrofluorobenzene, 71 mg in EtOH 5 cc is then added (a clear yellow
solution is formed). After five minutes, 2 cc of a 10% NaHCO, solution are introduced drop-

wise in the flask. The reaction is left at room temperature overnight. The following morning



10

15

20

25

30

11 the formed |ight yellow precipitate is filtered,
washed with water and ethanol and dried in UHV
obtai ning 80 ng of product (approx. yield 719 . The
i nvention includes al so pharmaceutically acceptable
salts of the conpounds of 5¢formula (1), as well as
the possible isonmers covered by the fornmula (1) both

r I Lk s ' . 3 ied i
the (R UV oo TG, B e { PR HRab and ied i
UHVodbtiihimg®0trg Bhprlodug @appaox.aidld Vive). usi ng MPTP-treat ed
mce with/without a subthreshold dose of L-Dopa
Animal s: six nonth old male C57 BL/6 nice, weighing
221185 i WL it BRRs oI b%ﬁ&utilégaﬁédeﬁﬁble%al&hﬁ' the compounds of
| aboratory, the mce were allowed to acclimtise for )
formpladTwee kellias the possiblevisomersosnversd bydthe denseyla (1) beth separately and in
d 8 11C), and a constant |ight-dark schedule (12 hr
MGG 2> hr off, lights on between 06.00 and 18.00 hrs).
Free access to food and water was maintained
t hroughout. They were housed in groups of 12 animals
BIOLAGICAL SESHING G COYPAUNRS OF THE INYENT3ON 0.
15.00 hrs). Al testing was perfornmed in a normally
lighted room Each test chanber (i.e. 20 activity test
Expegingt@} 1Was pl aced in a soundproofed wooden box with 12
cmthick walls and front, panels and h di nmed . . )
| i Bralation detheantrRarkingonian ety élsmdl@gsatre&%ml%wﬂhfwﬂhom a
i consi sting of macrolon rodent test
subIBIPIGE S L6 | h

5 cm each placed within two series

infra-red beans (at two 25 different heights, one

of

| ow and one high .2 an respecti.vely,,.above th .

cutnits 3 paal a it Es? BThESRTE eUHE sl By S8, Following
arrivAERSHE SaboRAG A AROMBe ANGH QlloWEd 8 hélieide oIt thio Wwedkis \ih tlayroom with

of MPTP and ' control mce. The follow ng paraneters

cont¥BIE8 tdtERMnRAL 1 MGV Lbbnesht 1iBREEHK ScheBile (B ht 6/12 hr off, lights
grid of infrared béanms. Counts were registered only

on betveen t0ed)Onands 8.9 hrs). Free access to food and water was maintained throughout.

They were housed in groups of 12 animals and tested only during the hours of light (08.00-

15.00 hrs). All testing was performed in a normally lighted room. Each test chamber (i.e.

activity test cage) was placed in a soundproofed wooden box with 12 cm thick walls and front

panels and had dimmed lighting.

Behavioral measurements and apparatus: An automated device, consisting of macrolon
rodent test cages (40 x 25 x 15 c¢m) each placed within two series of infra-red beams (at two
different heights, one low and one high, 2 and 8 cm, respectively, above the surface of the
sawdust, 1 cm deep), was used to measure spontaneous and/or drug-induced motor activity of
MPTP and control mice. The following parameters were measured: LOCOMOTION was
measured by the low grid of infrared beams. Counts were registered only when the mouse in
the horizontal plane, ambulating around the test-cage. REARING was registered throughout

the time when at least one high level beam was interrupted, i.e. the number of counts registered
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15

the horizontal plane, anbul ating around the test-cage.
REARI NG was registered throughout 30 the tinme when at

| east one high I evel beamwas interrupted, i.e. the
nunber of counts registered 12 was proportional to the
anmount of tinme spent rearingyp TOTAL ACTIVITY was
nmeasured by a sensor (a pick-up simlar to a

e t i Al db
wes G5 RPRAS S G TR i e ATARIACTTITY o by
sensdrqA PickAlip Yiniihkr ¢coatgaarhophbhe nsetlsanourged eh erleceradith & ypeterweight)
.. of vibration received fromthe fest cage,. sucgh,as I
with phédieth (st ERRE M BTRRSBLY Ht%ﬁ?&qt-pfheasﬁasqr 3%?%@%@%}@?% of vibration
recei@%frémsthélféspga el HRADE $hoss Prétueld BEhAA o8 RMB Mhd rearing as well as

Behavi oral neasurenents (loconotion, ‘rearing and tota
shakiag} framorg) scrafebehy enddgrpemarfg.er  MPTP i njections (2 x 40

ng/ kg, s.c., 24 hr interval), the mce were injected

i.p with 2-(2-

anBERARPEOYkdsuPheht st (lld&d)ﬁzdr{oﬂp Reiig) @idhivkd ciieint)© Tvelvk, days after

3,10 ng/ ka or vehicle (10% DMSO, 10 1% CMC) and . .
MPTPmnisgtignse (4 xt40emadis 6. Piabietntsriel). Hae apice wierg injedded ip with 2-(2-

i . hel . r r ' f oo

i GRS SSPIE GbiIBHGhyaRFAAN S, S/ RIME Qs (% Do,
1% ENMI)kghd immediatelysthejeattad plabeh it dpl ativity itasttdhemberstand their motor

chanber and, activity neasuyrenpent.s intained. for a .
behai9pt Mo DDItPRER FOLAY FdoR Ber bl M HhF A1165 WP (RS aayih Smeke L-

td il $ndif@ined f

Dong 240 RS L SRk G5By AR ULP aBEREAS ol ticd o o
furthen240 miraEaclvdose wasisaparated biPTedayse st thgenin dwrlpwest dose.

m ce adm ni stered either 2-(2-am nobenzoyl)-N

(2, 4-dinitrophenyl)ethyl am ne or vehicle adm ni stered

W trhhla B4eh@sihel dedlP$e QbndardPRiatibfi) 108¥RALLSH, rearing and total

significance is represented by an asterisk (Tukey HSD
activitystopnts TREMR TR WEredenbTooRel AR cri@HTmistergdcTiher 33¢2-aminobenzoyl)-N-

S AR AN A A ROt or.

level of significance is represented by an asterisk (Tukey HSD test).

TREATMENT LOCOMOTIO | REARING TOTAL

N ACTIVITY |
Vehicle 1000145 920+181 | 10937+2812
| MPTP+vehicle 200490 225+72 4530+937
MPTP+0.3mg/kg 2-(2- 273+64 290+73 5160+1093

aminobenzoyl)-N-(2,4-

dinitrophenyl)ethylamine
MPTP+1mg/kg 2-(2- 473+108* 582+145* 6250+625*

aminobenzoyl)-N-(2,4-

dinitrophenyl)ethylamine
MPTP+3mg/kg 2-(2- 510£107* 731+110%* 6563+781*

aminobenzoyl)-N-(2,4-

dinitrophenyl)ethylamine
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35

40

45

am nobenzoyl )-N-(2,4- dinitrohen 1 eth [ am ne
MPTP+l mg/ kg 2- (2-473108*582145*6250625*
am nobenzoyl')-N-(2,4- dinitrohen 1 eth |am ne
MPTP+3ng/ kg 2-(2-510107* 731110*6563781 *
am nobenzoyl ) - N- (2, 4- dini trpphenyl ) et hyl am ne 13
I\/PTP+10rrg/ kg 2-(2- am nobenzoyl)-N-(2, 4-
yI am ne * 61910 062 *
am ng@ﬂrg #) N (2, 4%@??.]‘%0;) eny g%?ﬁ% amﬁne%%g%li&s
n amafdobetizogt)-Miiy,4dose the first 60-m n period before ‘

L aredtothe MPTP-treated vehicle |m ce. ‘
M&@@mphe@xlfe%hmamme g ‘ |
am nobenzoyl ) - N-(2 4- d| ni trophenyl ) et hyl am ne i nproved

Si 81 LhGRIb Jai/ ty@ (E Wcﬁﬁ‘ltx% é'h‘Sf'l)le?FHmmP AAANBLRES aY‘@I?}ndose the first

adm ni stere a “subt hreshl od dose of
60-miin Peqpal b&el(el-%pa,msrwhmamyb)thd\MPZ,PA,tmhtaﬁ vahopdr enigd. However, 2-(2-

AT o PR W L i
parat{BIER- tWIRA! @dmitiseredaSogePainell a0 shb@rdViibl e cdfe L-Dopa. 2-(2-

group

axmr@bqrzoahahh&émmsmphwk) zthylaming (.oporelfympkehimprayesesignificantly the
locor%??‘(')n r ar1 y %%dtt&a C.Egb? gf mﬁ—géatecﬁgllc%pbm&a?&pmr{ﬁe MPTP vehicle

group.

2-(2-aminobenzoyl)-N-(2,4-dinitrophenyl)ethylamine administered to vehicle control

animals had no effects in any variable.

Experiment 2:
Electrophysiological characterisation of NMDA-activated currents in freshly isolated

hippocampal neurones of rat.

Isolation of hippocampal neurons: Wistar rats (12-14 days) were decapitated without
anaesthesia and the hippocampus was removed. It was manually cut into slices (0.2-0.4mm), in
a solution containing (mM): 150 NaCl; 5 KCI; 1.25 NaH,PO,; 2 CaCl,; 2 MgCl,; 26 NaHCO,;
20 glucose. Slices were preincubated in this solution for 30 min at room temperature. The
enzymatic treatment proceeded in the same solution with lower Ca2+ concentration (0.5mm)
containing 0.4 mg/ml protease from aspergillus oryzae. The incubation in the enzyme solution
proceeded at 32°C within 10 min. Slices were kept subsequently in enzyme-free solution
containing normal Ca2+ concentration and used within 6-8h for obtaining isolated neurons.

Throughout the entire procedure the solutions were continuously saturated with a 95% O, and
5% CO, gas mixture to maintain pH 7.4. For cell dissociation the slice was transferred into the

extracellular solution containing (mM): 150 NaCl; 5 KCI, 2 CaCl,; 10 N-2-
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Experiment 2: El ectrophysiol ogi cal characterisation of
NMDA- activated currents in freshly isol ated

hi ppocanpal -neurones of rat. 35 Isolation of

hi ppocanpal neurons: Wstar rats (12-14 days) were
decapi tated wi thout anaesthpgia and the hi ppocanpus
was renoved. It was nmanually cut into slices

hydréﬂkéy@p é&'%n 'I\{}&-Pe@la%‘éé\ﬂ@léo%ﬁb 98?(%%@9 pﬁ%stéé%ma@aOH to 7.4.

Singlgl ceiosere iShlatedSrone CA mideCAS ubadsaal Hippdchinpalsshicest b)Obe(ﬂhssomanon

3 In at _roomte ratu The 40, enzymatic tr
methﬁgofbaagad.ql@mﬂ@r Eﬁﬁé%m. RRSSRYGha| p@azﬁ FERANGE wee. After
1s01aﬁ@ﬁ‘ﬁl%9twre% h&lﬁll& Quitd® for %Bl;cﬁﬁ@fd?g $h.4 mg/ M protease

fromaspergillus oryzae. The i1ncubation in the enzyne

sol ution proceeded at 32C within 10 mn. Slices were

kept,. subs ently in enz ut.j on ntainin

novile” g Pegicetn et RIGof FERRrhPR fERnAi Atotiows Gn
mMPPIR Ntg, iskat R,EUsONY.2- h@é)@éﬁﬁ%&beﬁlﬁﬁe W2Létﬁansulfon1c acid

procedure the sol utiodns were cont’i ndously saturat ed

(Hep\es)t 0.1a103%XQ 2 08 gheire)8 G myasspartacé; e waoadjasted aviith NHOH to 7.4.
. For cell d|SSOC|at|on the slice s transf rriékﬁ
i nT]EF eorienta of the Hitfagel blarssolytionopere Astfg iy s gin mv) F, 20Tris-

c
HCl h!?h r702)2§Lé {é%afrt&?epefer\f;agly?cmé&l%o%s re premlre?I on the day. of experiment.

Zl ne- anes oni ¢ acid

( I—Ebfes)testqu aujsteated 24§2tdmiNatazopl )-N- @2 4-diimophenykéthyamine  was

ted from CA and CA3 zones of hi ppocanpal
dlss‘%feqddﬂﬁﬁg vi br odi ssoci ati on nethod. They had di aneter

10- 15Mm and preserved a small part of dendritic tree.
After isolation they were usually suitable for
r e€arrdntnrg20f)l@imglmzdl datg @wmilysive SThendfugieentainings solqtiens were applied by

the t%?tmc%mmsntrgﬁ %g@m at&%lil yl ar‘éj?rgl lflltglc} ew%gt-up (Ith%ilng Vf@obot, Kiev).

The Nurrehty dWersyReondedi wigh datcheclbinp2techiilqaes i ftﬂ@ivﬂlo&f-bdl configuration.
(Hepes); 0.1 Mm TTX, 10Mm gl yci ne, 300Mm 1-aspart ate;
Recq;qi}ng,ég tlﬁcﬁugrgp@dv%geffomqug EPG-7 L/M patch- clamp amplifier.

NMDA-activated currents: The currents were filtered at 3kHz (three-pole active Bessel
filter) digitally sampled at the rate 6000ms per point for NMDA activated currents. NMDA-
induced transmembrane currents were measured in the presence of 10 mM glycine and 300
mM L-aspartate in the control and test solutions. The currents were recorded at holding

potential -70 mV.

Calculations: The inhibition of current at different concentrations of the substance was
averaged at least for 4 cells. The effect of substance was measured as the mean ratio I/Io where
I was the current under the action of substance and Io was the current in control conditions.

S.D. represents standard deviation.



The contents of the intracellular solution were as

follows (in mV:.110CSF, 20Tris- 10 HCl(ph=7.2).

L-aspartate and gl ycine solutions were prepared on the

day of experinment. The tested substance

2- (2-am nobenzoyl )-N-(2, 4-di g trophenyl ) et hyl am ne was

di ssolved in DMSO Current recordi ng and data

anal ysis: The drug-contai ning solutions were applied

by 15 the fast "concentration clanp" nethod using

" ] T hétipnt b | @ 'MSeRugminBharzopl) Mo didinitkophwhylefitytamine on NMDA-

currents were recorded with patch clanp technique in
activaigd CURSIE- cel | configuration. Recording of the
currents was perfornmed using EPC-7 L/ M patch-clanmp
anplifier. NVDA-activated currents: The currents were
filter ed at 3kHz (thjee- polIIéDh‘éIDNALEéFsIsIeS I/I0 filter)

>R BRI, T "tr

currel

dinittaphemtl ethydameinaeasur ¢

10_ solutions. The
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[he ra
tS.
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current at different concentrations of t he subst ance

avera

subbisasPEtie

flE8: Fystied dhate2”

r-4 cells

-(Z13ERbsRZeYAY

E)&H'& g}tw??g?ryl) Iethylamine

has mgcmﬂga&%@%mmkcgﬁgrsact| on of substance and | o

was the current

in control
represents standard devi ati on.

condi ti ons.
15 The action of 10 MV

S. D

2(2-am nobenzoyl ) -n-2, 4-di ni trophenyl et hyl am ne on

NIVDA-

activated currents:

I NDI VI DUAL CELLS:

2-(2-am nobenzoyl )-N- (2, 4- 123MEAN* SD
di ni trophenyl ) et hyl am ne 10 MV

171,
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92,7777, 1580, 1783, 368,28 5 This experinent reveal ed
that 2-(2-am nobenzoyl)-N(2, 4-dinitrophenyl)
et hyl am ne ‘has a bl ocking activity on NVDA receptors.
16 CLAIM5S 1. A compound having the formula (I): R NH
R251 A '"1--1 NH |1 0 (l)1j@nd stereoi soners and
phar maceutically acceptable salts thereof, wherein: A
CLA%?& 1 6 alkylene; R, Rl and R2 are independently
ydr ogen, hal o, haloal kyl, aryl, a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, alkynyl,
aryl al kyl, aryl al kenyl, 10 aryl al kynyl, hydroxyal kyl
ni Breempanichigaving dgdormuladlini do, guani di ne,  ami di no,
acyl am do, hydroxygr thiol, acyloxy, azido, alkoxy,
carboxy, carbonylamido, S-alkyl or alkylyhiol; Xis
>(4. 6 al kyl ene, >CfO or >C=S or a single bond; and Y
i's ro hal o.NHal oal kyl , aryl, a heterocyclic
ryl grieyp, alkyl, alkenyl, alkynyl,
aryl al kyl >~ arylial kenyl aryl al kynyl , hydroxyal kyl ,
' ' yano, C ananidg{ guani di ne, am di no,

\‘N Hf \Y

)

and stereoisomers and pharmaceutically acceptable salts thereof, wherein:
A is C . alkylene; R, R, and R, are independently hydrogen, halo, haloalkyl, aryl, a
heterocyclic group, a heteroaryl group, alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl,
arylalkynyl, hydroxyalkyl, nitro, amino, cyano, cyanamido, guanidine, amidino, acylamido,
hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido, S-alkyl or alkylyhiol; X is
>C, , alkylene, >C=0 or >C=S or a single bond; and Y is hydrogen, halo, haloalkyl, aryl, a
heterocyclic group, a heteroaryl group, alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl,
arylalkynyl, hydroxyalkyl, nitro, amino, cyano, cyanamido, guanidine, amidino, acylamido,
hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido styryl which may be ring-
substituted by up to four substituents independently selected from among hydrogen, halo,
haloalkyl, aryl, a heterocyclic group, a heteroaryl group, alkyl, alkenyl, alkynyl, arylalkyl,
arylalkenyl, arylalkynyl, hydroxyalkyl, nitro, amino, cyano, cyanamido, guanidine, amidino,
acylamido, hydroxy, thiol, acyloxy, azido, alkoxy, S-alkyl, alkylyhiol or -COQ, where Q is

hydroxy, C, , alkoxy, amino, mono- C, alkylamino, di- C, , alkylamino, hydroxylamino, C, ,
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15 hydroxy, thiol, acyloxy, azido, al koxy, carboxy,
carbonyl am do styryl which may be ring- substituted by
up to four substituents independently selected from
among hydrogen, halo, haloalkyl, aryl, a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, alkynyl,
arylalkyl, —arylalkenyl, arylalkynyl, hydroxyal kyl,

alk0)§}C fr{n?o o%pﬁ yﬁdgllé mlﬁcy %@&c‘i@?ing@%éjé&ﬁpoﬁ?& Q:'h@;% »simultaneously

r ox I’ol azi do
Xis g(ﬁ@ﬁ@ is rRdthy] Mhik @H @'H - RS- nY@ﬂﬁ‘(Fx%f Q isSH 2 f&Yr@'l @&YR is H, and (b)
al koxy,” am no, Ao- Cl_6 al kyl am no, -

the c@hipysh@dy WRere N mdiey amm,gn_wa i Zcmd:mx@@mm@ cQF—CH(haloalkyl)

aryl -Cl_a al koxyam no, but excluding (a) the conpounds
CH(@D@)-&J}SJ andl (@ nhe usdnypoullds swirke=Gimditansousty 1/ lis Asingle bomd, Y is
CH2CH2, Ris 5-nmethoxy, R is Hor fornyl and R2 is H,
aryladieyd, l(xbﬁ) Cm%z@éxr’p@br?dgnd\ﬂeare H pred Ros éthplo- witere )heNlextWCO -A(Ro)-
I -NH 2*
NH'%\(?]%I ! %cé)%%_lﬁg?g ml\lhﬁr% S %s&gﬁél C?ret? ‘%{%&ntéeélg&lfe is a
single bond, Y is 5 arylalkyl, Ais CHQCHQCHQ both R,
and R2 are_ H and R |s 4-hal 0, wher e the noi ety
2. . chyepmreyod aggosding foclgipehaving foenyla (Whe 1- position of
t he depicted benzene ring. 2. A conmpound according to
claiml1, having formula (Il1): NO2 10 (I1) wherein Ris
hydrogen, methyl or nethoxy, R is hydroggr or fornyl,
R2 i g2 hydrogen or carboxyl, and R3 «drogen hal o,
a heterocycNHc gr.

wtro, am no,

e, amd acy 0,
> oxy, i do, Al koxy, carbggé, 15
car bonyl am doy S—alE&I or al Relyhiol,  and
st ereoi soners aftd pharnmaceutically acceptable salts
t hereof. 18 3./Conpounds according to claim1, where
in formula (1), Yis 2-furyl, 2-dihydrofuryl, 2-

1 .

an

wherein R is hydrogen, methyl or methoxy, R, is hydrogen or formyl, R, is hydrogen or
carboxyl, and R, is hydrogen, halo, haloalkyl, aryl, a heterocyclic group, a heteroaryl group,
alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, hydroxyalkyl, nitro, amino, cyano,
cyanamido, guanidine, amidino, acylamido, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy,
carbonylamido, S-alkyl or alkylyhiol, and stereoisomers and pharmaceutically acceptable salts

thereof.
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tetrahydrofuryl or (2-R-COO)phenyl, any of which may
be substituted by 1-2 substituents selected fromCl 4
al kyl, C1_4 alkoxy, OH, nitro, or Y is hydrogen or
styryl which is ring- substituted by up to two
substituents independently seg ected from anong

hal ogen, C1 4 alkyl, 5 Cl1 4 al koxy, OH, nitro, aryl,

3. ar@!)rhgtlvu;ﬁs %l:é@ﬂiing Q% ﬁﬁf&{ll; Ghedt iﬂlf{ﬁ?i%a (8 i 2-furyl,|2t-dihydrofuryl, 2-

st er eol sonmers an armaceut i cal ccéeptable Salts .
tetralyeofacfl. or42-Ke@peuiphenyc eny df mdichomay diensubstitated by 1-2 substituents
st ereoi somers. and afhar maceut.i cal | )(( acceptable salts
i

selectode Fray C,umsYle Gin afforinuCaL (nifro, 0 & hydipesgefr eylaphich is ring-
subsi}'ﬁtgl?paflgy?ggt(? £w%2 fiﬁ%;ggﬁwna%&%g?nq Kt s}e %%‘qzé(g@a clnlgel?dlogen, C,., alkyl,

CHO » and/or, R. A4S hydrogen; d/ Xis .a .
Crs GG Ohbr BT ind s 12 a. AR (FopbRyh TFolp, fgsigreoisomers and
pharf@ERREA NS REHABIA G heresf. @l M 1, and stereoi soners and
pharmaceutically acceptable salts thereof, where in

formula (1), X and Y are selected in conbination as
f oLl ows: is -CO and Y.is 2-furyl: or LS _-CO .and
-y beRBing sty grfim by ncitgikneigpl A pBRY acceptable
salts2hdr831T AM¥AriAftBFYtia (B R, & HydrogtPan@Bfledstioe of the following conditions
2-acef oxyphenyl:; or 'Xis “CO” and Y is
applids,dradtiehy dr oxystyryl or 3, 4-di hydr oxyci nnanoyl oxy. 6.
Conmpounds_ according to claimb5, wherein at | east one
of Rtihe-mshexyiappdfotondi ti ons 25 applies, nanely: Ris

5- Jg§ bexy s, AREHYHAOCHLGHAGHR or CH2CHCOOH  and! or
R, is hydrogen; and/or

X is a single bond and Y is 2,4-dinitrophenyl group.

5. Compounds according to claim 1, and stereoisomers and pharmaceutically acceptable
salts thereof, where in formula (I), X and Y are selected in combination as follows:

X is -CO- and Y is 2-furyl; or

X is -CO- and Y is 2-tetrahydrofuryl; or

Xis -CH,-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 3,4-dihydroxycinnamoyloxy.

6. Compounds according to claim 5, wherein at least one of the following conditions
applies, namely:

R is 5-methoxy; and/or

A is CH,CH, or CH,CHCOOH; and/or

R, is hydrogen.
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R, is hydrpgen. 19 7. A conpound according to claim 1,
which is 3-(2-anmnobenzoyl)-2-(2, 4-
di ni troanilino)propanoi c acid, and stereoi soners and
pharmaceutically acceptable salts thereof. 8. A
conpound according to claimijg which is
2-(2-am nobenzoyl )-N-(2,4- 5 dinitrophenyl)ethyl am ne,
an C | s a_ 3.4 A
7. SnA-BRBURFRbIAR, LRGN 8 SO -inbBAELER) 2
dimtfdaﬁflﬁm);mbpahaicl ik hhdstiesBomrniund phhrnadcelitadly acapeable salts thereof.
conpound as defined in claiml, in association with at
| east one pharmaceutically acceptable ingredient

8. SeAQ:% gl.ufl([ %gﬁﬁ%ﬁ)‘mﬁm P&t fé@tdZVﬁﬁmoﬁéﬂzH?l') IN-gBLS,

emul SI iers ants, 10 excipients and carriers.
dimtmhewl}gﬁmiammemdqaﬂanﬁmemdiwaocepmbée)salius theread. cl ai m 9,

which is further characterized by at |east one of the

following features: (i) it is adapted for ora

9. T eAtgHarmRRLEH %ﬂulat(dn%lﬁx%ﬁﬁ@'aa thérd élﬁ‘il@b!l'l}”@ﬂ&ftl‘y(/e Qinount of at least
transdermal 15 adm nistration; (il i's in unit

one gowagend es refised lin Whim dodagssasigtion, wllthgatahaanmmphmnaceutlcally
acce?c' gfﬁl% d %Fdlgg‘?)%fg%%d‘ffgg %8&?9 pr3sez%tat1}/%se§olv%ﬁl ersleimlgmﬁers adjuvants,

exc1plelhtgaﬁ<ecafrﬁérr§ul ation, wherein said at |east one
compound is rel eased at a predeterm ned controll ed
rate; 20 (iv) it conprises additional |y at |east one

10. K ”R‘Wﬂahﬂaﬁ‘cfeé@&iﬂff %t%n%%&rﬁ § 1§ gfa?rg@e Whichgh R chdrh@ized by at

neurol eptics, ynol eptics, anxiolitics,
leasttqnarmd:imelfpﬂewmg faataﬂege3| cs, and anti parkl nson's drugs

@) 11. .Use of st one co nd as din a
0) o tdF aenged Tor off lechapirauB Caroussl B RABORGY, Gotensdermal
admB@ilafigst in claim9 or claim10, for the manuf act ure of

a medi canent for treatment or prevention of a
(i) phitds in ot da$agc doni,t dagh uni| desagedcammising arok@ount of said at least one

compou%'&%wrﬂlal lie§ Within the range of 0.0025-1000 mg;

(iii) it is a controlled release formulation, wherein said at least one compound is released at a
predetermined controlled rate;

(iv) it comprises additionally at least one known therapeutically active ingredient selected
from neuroleptics, thymoleptics, anxiolitics, tranquilizers, analgesics, and antiparkinson’s

drugs.

11.  Use of at least one compound as defined in any one of claims 1-8, or a pharmaceutical
formulation as defined in claim 9 or claim 10, for the manufacture of a medicament for
treatment or prevention of a physiological condition selected from stroke, ischemia, CNS
trauma, hypoglycemia and surgery, CNS disorders including neurodegenerative diseases,
overstimulation of the excitatory amino acids, psychiatric disorders, epilepsy and other
convulsive disorders, anxiety, psychosis, senile dementia, multi-infarct dementia, chronic pain

(analgesia), glaucoma, CMV retinitis, urinary incontinence, and for inducing anesthesia,



traumg, hypogl ycem a and surgery, CNS disorders

i ncl udi ng neur gdegenerati ve di seases, overstinulation

of the excitatory am no acids, psychiatric disorders,

epi l epsy and other convul sive disorders, anxiety,

psychosis, senile denentia, pulti-infarct denenti a,

chronic pain 30 (anal gesia), glaucoma, CW retinitis,

[

enhaH&h%%B% nlg?ﬁ gﬁ{glo%}ﬁ?éth?lg Glfbgar%é Q%ngggtﬁl:ldqn gm‘gglﬁz{ag%?ﬁlﬁtonﬁ impotence,
cardibgdsenlan clésoadeals \mdilllrﬂn@\l@pelmpﬂmno peeventingbod egoagulation, neuropathy,

a,nti-C &é%t’c?r?;uh{ @’%%Er%‘[‘tf?&flly(ﬁé%goﬁ%g i reriateg disorders, endocrine

indicafibas; | Eﬁﬂtﬁﬁéﬁfoﬂr léndchff&‘ﬁﬂg’ Ob%%&@hs r]ﬁlb@ﬁ? d fHeReds#akIS  syndrome,
seasonal -rel at ed di sorders, endocrine indications,

hyperralactiesspia and grawthnfamone |deﬁ01ep¢>ecr@@p1@sty diseaset pther proliferative
dlseag (;[)\F ﬁlsghgatzjlaghuglxgg{og{fe’e%rgwt%pe { 0| ?fs&l SI ;n %tgés Qg cHtions associated

with dembscfeﬁcEeat ¢p}ehalﬂblig&ﬁiash:(dam; giIuS&ﬁTd héadatlie, ﬂh@&#ﬁlﬁé eskin-protection,
I mmune é’it em di sorders, conditions

dlabegg%%s%bl rasign apg pyeight gaia diseeders, @ﬁﬁtf%}sw #jmahpreeding.
di seases, cluster headache, mgraine, skin-protection,
di abetes stabilization and m5|ght gai n di sorders, and
for use in animal breeding.



