2- AM NOBENZOYL DERI VATI VES FIELD OF THE | NVENTI ON 5
The present invention kel ates to novel 2-am nobenzoyl
derivatives, pharmaceutical fornulations containing
them and use of the conmpounds in the manufacture of
medi canents for treatingyor preventing various

di seases. BACKGROUND COF THE INVENTION 10 The present

i nvention rel O avel, pounds, their
use in therap?égiﬁgi—' fracet or -ttt at i ons
contai ning them The am no aC|d tryptophan 'S
converted biologically through the "kynurenine 15
FIEL,ORAHP INGERITON G W M tonel I H K- and Nyo. J.
F., Proc. Nat. Acad. SC 33, 155 (1948); see Charles
Hei del berger, Mary E. Gullberg, Agnes Fay Morgan, and
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THE MECHANI S HE
formul§iaps FEBRINS MIPD. R4 LR NE O ACMOBRIEPE PREH3E g gf medicamens

fortrea{ﬂngg??wv@ntﬁ%@noﬁsdghﬁes Chem (1949) 179: 143-150).
Over 20 95% of all dietary tryptophan is netabolized

to kynurenines (WIf, H - Studies on tryptophan

i j J din Lab Invest
BAC]@%@E@%‘%I&% TWEﬁ‘i@ . I'n peripheral tissues, in
particular the liver, the indole ring of tryptophan is
nmodi fied by either trypto han di oxygenase or
i Thedresant méerglo&réha&sﬁgmml to ngfyekepmroginds, shainuseris therapy, and
pmnm%%hﬁaﬁhﬁﬂgﬁﬁu%8%8M;§ ghi ne. Kynurenine fornyl ase
en rapidiy conv S ornylkynurenlne to
L-kynurenine, which is the 25 key conpound in the

kynur eni ne path (W Eugene Knox and Al an H Mehler
T PPN [T

E D S
i GRUCBE EBy BN SE i 9 g ooy

(1948)45@-Cladps HeidklhergeeVaw E.Gyllberse AtgnenFayoforgan, and Samuel

Lepko%%?%éﬂ?ﬁ%@%@iéﬁOFg]\goﬂ Cdﬁﬁ@ﬁ@%@ ; rl}jéé‘CHANISM OF
THE I\IQAm«dAnmNrC(leveronp TRYIBOPHAN lang:eKrmURENnam no

acid carrier. L-kynurenine is netabo t hr
KYNLHiENIg}éﬁﬂDeﬁ}IM Q|RINIC 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 ring 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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2 manmalian tissues: kynurenine 3-hydroxyl ase which
form 3- hydroxy-kynurenine (3-HK); Kkynureninase which
forms anthranilic acid and kynureni ne am notransferase
(KAT) which causes the formation of kynurenic acid.
3-HK i s netabolized by the same KAT to yield

xant hurenic acid, a netabolically inert side product

iy 15,88 B, 06 SXAAE SIS, 59, B B .1

kynureimaveewhietl forensunthirahilioiacidagnd dynidreniat hmmotmusfembe (KAT) which

Mlsne bollzedcgrqélnollmcamd
causes FR89 pregifstced- K 1y metadphigedhyhe same KaAdctogrield
I n
xanthullgr?]igko%&k? ﬁgﬁ%thg(ﬁlec%ﬂg bl?éﬁ{?ﬂ@ﬁ‘ﬁﬁ g?%ﬁﬁf}g‘a?fcogﬁ}?gﬂﬁﬁéunase to give
rise to 3-Hy9mxam3th§andrcea¢ld; evhagidis quq:rnuﬂllymouvamdcto auinodihic acid. Finally,
. neuro ctiv nter dlat S ata
qulnoh(ggzs%:é cgetm; %ﬂylﬁ]ﬂ lélﬁiaﬁlg hgsp(;)o]n:bg%' Feé%ﬁe yielding nicotinic
acid m@ﬁd’iﬁﬁ:@bﬁde arYéf‘éu%Ele quBRSdRARABHSINANUS i BidHE: thE €HE btV AD+.
apoptosi s, pot entl ation of excitotoxicity, cataract
formati on, neurodegenerative di seases, stroke,
t@:ﬁg&% | %{!ﬁ@fg? %’dr&%&&‘(ﬂeﬁﬁl 8%&% a!&ul%l‘f‘nel@s ggidaglde all neuroactive

intermédisees bfythisdateholit cadcadd, INroxyRo@RERINe &0OfrEs tadddall gerferf6r, which
radi.cal generator, and as such it can cause
besn c$hoBmoa CrYse, INduEHQR Of cmepiosisy @olsntigintie of exsitatoxisits, cataract

formatf(ﬁlaﬂﬂﬁ'&&@gep&ﬁh% BREAEY stBRd, It Ritic %%[llgb 5@uro(@!)l%%ia:§1’ diseases and

pefi natal- hypoxia, neuroviro oglca I seases a
neuroimfumroatidnl. Quimtlingnaci EmcogN oetby lgidiaspdrtatd (N Mﬂﬁd mi:ag:luir agonist and
activation

e o R SBT3 e TP hSRAC TR Scegraive ioas,

stroke, pcha\(r‘ﬁia@i'c nglﬁﬂlﬂwtﬁbﬁ Cepilepdy) @R BT MhaldH0 SRS hjiRkiadhBurovirological
receptors. Anmong the three

ted
discasehl psatqivRammgtian. dHIdesSIou Mo RIccact migkidradjo DDA recepor
activat&%c ggt YOrr]réoﬁcr? g%:% ?%g}){'ﬁ}y'm 2 %%%rﬁ)g)%% Cleeﬁiugét to %oi%%f’cal and
patholdgYddA prédesdes ghat ar@ Ift][ﬂaly&tcbbpgiMBlA receflose Aintdiig KhBSthlles n@uroactive

kynureg{élgg ygﬁg%%}# i %&gﬁggﬁg }g@%@%@%ﬁv@&%ﬁ%@ﬂ%ﬁon First described

as a AQrbIARYY 'ﬂﬁ’d pﬂ’v&v'dégaa%%(cgéd eK‘YI‘f)A,Ota?Cﬁlgﬂ,n nonphysiological,
agal nst XCIt OXIC I njury. ower

concentrancrentis at iboosl- spémnaamtagmstaof: dometdpid \gutbinatek ewcepifors High

concenigdfonsy ghc SoSUA T Aty EnTHIBIEET 281 DRIE7 B TR quprion against
exmtot@ﬁ@tuY'tug}h ?iﬁgggct{ l\?ﬂ%ﬁég&(cent-ﬁhﬁ)nfs agyNA adts 698 cBhpbfive/bleéker 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
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perneabl e receptors is in the range of KYNA [evels in
the human brain and reasonably close to the (I ower)
KYNA content of the rodent brain suggests a
physi ol ogi cal function in glutamtergic and
chol i nergic neurotransm sgion. Direct support for such
a role has been provided, for exanple, by in vivo

. ... Studies in th at sty igatum re a reducti.on.i n KYNA .

ibibit SR g5 bale S chbeed  FRUTIAH R, FiaBieh RS o Bt Byfitbhines: eia

targets| fiddrial affects, aad ¢ Bhisgl opportiaes. ] PhevadcbPRSp TherkX002 :303:1-10).
inhibit glutamate rel ease (Schwarcz R, Pellicciari R

Mani pul ati on of brain kynurenines: glial targets,

Ak 14, 00t L RLRERE G P e soptysioey

of neukydegeremativesarth sezire edisrdegebiitealsd ao gasyt aciobhatie anlakge number of
., 0n int t hophysi ol o 5 of neurodegenerative

ctologl duiErsntrus APy aris ,lmaa%né r%'a?fi@a&sﬁ%s}r gprm_atl%n-i‘&e gropose that

the 2-dnfRhGRnPWTRivatives Byt Qg CRld %n%oﬂ?&@%e%eg'h\%ﬁ%a@ﬁﬁbe useful for

it Is inportant to 'nodul ate their formation.
such therappetéeinteneention Haggzesied mottemisoyof agéion gald\besbut is not limited to, by

.- kynureni ne- i ke conmpaoun descri bed. here.will .b
inibitfyly e 78 05 1ot dn GBS oA R, BRer ety b, gompounds
and/or HEGbibAE Set eddiat forpratiepul d be, but is not limted to,

by inhibiting enzymes in the kynureni ne pat hway,

and/ or inhibiting internedi ate conmpounds, 10 and/or

i RBRDHE fINRBE heal formation. SUVMARY OF THE
SUMW%F&Q@F% inlsgg?ﬁgn relates to conpounds havi ng
the forrula (1): R RI JHR2 A"X NHII 0 15

('ll'l%e invention relates to compounds having the formula (I):
Ry

R b

@)

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,
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,
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and stereoi sonmers and pharmaceutically acceptabl e
salts thereof, wherein: Ais C _6 alkylene; R R and
R2 are independently hydrogen, hal o, hal oal kyl, aryl,
a heterocyclic group, a heteroaryl group, alkyl,
al kenyl, al kynyl, arylal kyl, arylal kenyl, arylal kynyl,
20 hydroxyal kyl, nitro, am no, cyano, cyanam do,
amino g%@ﬁ ygﬁamﬂglbgﬁﬁﬁ(ng%l@g?g% lalﬁylgéfr ro’ﬁyam‘é'o ’acyloxy, azido, alkoxy,

carbox$; &bfbphyl@mldﬂ kytlysthi whichXmiag B&, rirfg- aibkty‘ﬂu&ide by >ﬁia—@o @ur substituents
or a sjngle bond; and Y is hydro

mdepeﬁ&ffﬂ&'a Rgjgcte anangt ydsegres ihelayrhalgs %%\ afyéi ér]éﬁé‘?fyFYChC group, a
heteroﬁgpgﬁu&e 1&%’1' agr%bh E {/Ial {/1 %lbxy%{t&{y{fydrrlalkgnyl hydroxyalkyl, nitro,

amino a¢yane, cyalyamdp, gl;eanhm aomidigogavytinido, lydrakyn thiol, acyloxy, azido, alkoxy,

S'alkY@ﬁ@%g‘c’ 2 visre D1 s Y i e moto- Csalkylamino, di

C.¢ alKyldding, éiyl}kixﬁﬂob@lﬂﬁ’lkbﬁyafnﬁﬂé of h'n’%—b 1- Hﬂtﬁk?ammo but excluding (a) the
|ndepen ently sel ected f rom anong " hydr ogen,

compopadsowhey ISImldtaylﬁOUSéY Kes éﬁo@yc‘,ﬂ iscneghsdué is é?HzﬁéizeR @saﬁynethoxy, R, isH

oun, I | kyn ar
or forr] 21%8|1§ gcir{ anfl 40 ¥t o Jh %t% ‘isé(k?)tlgg X.Y is -CH,CH(COQ)-
NH, oﬁﬁﬂhﬂhalﬁad&ﬁlo-cm@)mﬁg a@U@E}I thie "émpvihdé Where 51mu1taneously X is a
acyl am_do, gl oxy, th|oI acyl oxy, azido,_ al koxy
)

single Qo%ﬂ KY lis aylal yhi Bl CH;CH bg\melfqearé Rg awyldra@QyR 1&(;4 -hglo where the
mowtyZHg?%Rmz)ﬁg@{ Qﬁy%ggfés?gﬁorﬁe it (I,!I%/ ). %H} Egl;l( ogfr}ﬁe rﬁlgp}e@d benzene ring.
aryl - Cl4- al koxyam no, but excl udi ng (a) the conpounds

B B R B T g
of preskhct%ﬂ)sfetlﬁ@ c%ﬁ'gm%%ﬁﬁj% F(I {as:'l'%gllfﬁ%y%; Mle'ffé(tgan)at N'"E ?fycifo%ecn methyl or

methoxys )Rt ﬁehxctsﬂgﬁmuﬂﬂ@rmvé,r B ss hmdmawe@us:agboxﬁ,s aad Ri isghysirogen, halo,

haloall§' grpil dl’?eﬁ\% éyc gﬁo’up tero CII-IZ%?% t @gyl a'ﬁ(enyi1 al%zmyl arylalkyl
arylalke§0 AGRkyhHE Kydroxgaltigle riﬁdot @mlilﬁ) | ¢yahble cylan@Bsdd, | gmmﬁﬁne amidino,

t he depi cted benzene ring W t hout prejudlce to

acylamg@q éwélrowyth&l %qy@xefo ﬁ@é@»r?élsoxcff carhexyp cabenylamifioe @ralbﬂ or alkylyhiol,

s S Gty SRR sl e compovn
hydr ogen, nethyl or methoxy, R is hydrogen or
fornyl, R2 is hydrogen or carboxyl, and R3 is

hydr ogen, .hal o, hal oal kyl, aryl, a heterocy T

group, aR eteroaryl group, alkyl, alkeny kynyl ,
aryl al kyl , aryl al Ky r yaIkyI,
nitro, am /Ao, Mo [o% di no,

acyl am do\ hydr oxy; ol , acyl oxy, ox%,
car boxy, carbony an1dd\ S—alkgl or al O
O O,N
NH
Ry
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20 and stereoi soners and pharnmaceutically acceptable

salts thereof. 3 R NH: F2Z N2 C2N NH R (Il) 5

Anot her sub-group of the present conpounds is defined

by the facts that in the fornmula (1) Y is 2-furyl,

2-di hydrofuryl, 2-tetrahygrofuryl or (2-R- COO)phenyl,

any of which nmay be substituted by 1-2 substituents

S ed. fromCls4 alkvl, C a. al ko i tr or.Y

Ak oh o b pPt gotiefes s BN ML tnel S Bt formute 0
Y is 2-fury\v@-ditibdioifiryk n2-setiahgdrpairge 6 I(3-RSSC@OL pHerfyl 0 BMya P Nghich may be

.5 hal ogen, Cl14 al kyl, Cl14 al koxy, OH, nitro, aryl, .
substlt%eg by dr2 gfubgpklypt,s sg[%ctﬁqi @]on'(ﬁm ﬁk}@e%ﬂ alkqyy, OH, nitro, or Y is hydrogen or

eni . C [ . C

styy! SRR ARTRIS R BULTREBH SRty RN Bibded from amon
halogen) &7 nsalkgans saalkoxygv Qe nhitroadirgal argle€i.v atkyl,f bonarglaC,4 alkoxy, and

.aromat | onmpound renoyvi ng. a, hydrogen atomfromthe
Stereo‘%‘?'B?fﬁ?P@p a&?}gﬁcaﬁ%eco?ﬂt@blﬁrsg@%ﬁ’?%ﬁventi on incl udes

within its scope also the pharnmaceutical conpositions

containing as an_active substance therapeutically
“Apt’t wdh¢ presentspevification andelptmgieats a rhomavaleat (adicabderived
harnmaceut i cal Ly acceptable salt thereof. as wel.l a
from o RS RECERd By 56RO U o Bl P G8 o Bl ey
by the formula (I) in association with one or nore 15

phar maceut i cal | K}gacce tabl e diluents, preservatives,
Thespresst FveBtian ingldes ithiants scopy alithe sharmageytisabernapastipns
taifiRf bl 58 SotfeSubMORE G Eél&@fé% & t'df f
con alpﬂgr rmcecut lech ang vefpﬁe/er lﬂna y for rr%ﬁgltn} ong.CO[Pﬁgund ©
formulan(Bse atphphmeaceaiellly i acedptdbis sald thtreofl s wellasxmygdagible dsdnger,
..adm pi stration tdo . o .
or mixfure of 1somers, 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
formulations. The present pharmaceutical formulations may be adapted for administration to

humans and/or animals.

The compounds of formula (I) are useful for treating and/or preventing, and/or
minimizing neuronal loss associated with stroke, ischemia, CNS trauma, hypoglycemia and
surgery, CNS disorders including neurodegenerative diseases such as Alzheimer’s disease,
amyotrophic lateral sclerosis, Huntington’s disease, Parkinson’s disease and Down’s
syndrome, treating or preventing the adverse consequences of the over stimulation of the
excitatory amino acids, psychiatric disorders, e.g., sleep disorders, epilepsy and other
convulsive disorders, anxiety, psychiatric diseases, psychosis, senile dementia, multi-infarct
dementia, chronic pain (analgesia), glaucoma, CMV retinitis, urinary incéntinence, and
inducing anesthesia, as well as enhancing cognition, and preventing opiate tolerance and

withdrawal symptoms.
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humans and/ or ani mals. 20 The conpounds of formula (1)
are useful for treating and/or preventing, and/or
m ni m zi ng neuronal | oss associated with stroke,
i schem a, CNS trauma, hypoglycem a and surgery, CNS
di sorders includi ng neurogegenerative di seases such as
Al zhei ner' s di sease, anyotrophic |lateral sclerosis,
HIP A0 Fuhel SRBSEtof %'rké){é%gtién S ATRi0R0 dwReN Mt Ss presently
syndrone, treating or preventing the adverse
contengrjated magrieesnaphblette treatarens by adthatistationbf theepr@fent compounds, such

R RS I T
blood dbzﬁéﬂlleﬂ‘i%h,s ant@ihfla@infatiod$ )ﬁﬁlh};pﬁitﬁ},cclgi)m_S@cal%w AibRters, e.g., jet

senile denmentia, nmulti-infarct ementia, chronic pain
lag, cigepdigngeleem disordesti suehn as Aviayedtslaspt $yndrams, nehiff-work problems, and

i ' d__induci.hg. t s .l .
sasorl R0 5058y B0 D S OB S St Fions. .
contraéiption whd hcfeaiidy, pFoutRiocAsPub&), Prenidhsitdd s9hdroket R@Serprolactinemia,
el aboration or explanation of conditions whi ch it is

and - grvE8e RoTyonso HeBrisnat e Beanlastipedissaspabneludingt et oavaer lapd other
. . ) r . . .
prolifeBRL MALE b fpPind BB ERARAL oFRR S8 me SV Sy, digry inctuding
AIDS, i coobitidng gssoeimeed evithi smescpney ephibainolbgiosiddicerey) | dilist@nheadache,
. .antj-inflanmation, neuropathy, chronobig| ogical -based .
migraiff, skipeqiplection. giabees stabilizafion 414 velaliagpin feie Uspaertssity), and
as an afHOMnAfaldRbRANEL e Bl S8R SIRBIORiLityS ghBéﬁyf\gél‘é @&flt%}. ens,
and seasonal -telated disorders,” e.g. ’s as%na
af fective disorder (SAD); endocrine indications, e.g.,
contraception and infertility, precocious puberty,
prenmenstrual syndronme, hyperprolactinema, and growth

DETANDEDODESA®IPTIONCOF THEINVENTIONSeases including e.g.
cancer and other proliferative diseases (benign and

tunor prostate growth), imune system di sorders

IWahae Hg it j d. g t.h . P

senesce cjél,liggg??ﬁgl gréélgg‘éliwcgﬁ%?éélggggﬁc?f\ms}}tee‘?msem Invention, in
additionhetadsubhgrpupsalgeadly naentidnied -gbood, earibihen  subligadagt ef presently preferred

st abj | orders_(leptin

compo sﬁsti?fl?lteiff?g (g dock 4 an i Rt o é'e%#gﬁbl}mépréf?n,yl group, A is

cr BB PRl OH MY BBl 7

Another sub-group of the present compounds is defined by the facts that in formula (I),
R, is hydrogen and at least one of the following conditions applies, namely: R is 5-methoxy;
and/or A is CH,CH, or CH,CHCOOH, and within these sub-groups, R, is preferably also
hydrogen. Illustrative combinations of X and Y in compounds of the invention, particularly
where R =H, are the following:

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
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Wthout prejudice to the generality of the conmpounds
of the present invention, i.n addition to sub-groups

al ready nenti oned above, another sub-group of
presently preferred conpounds is defined by the facts
that in formula (1), X isya 2,4-dinitrophenyl group, A
is 20 CH2CH2 or CH2CHCOOH and R2 and Y are each

t up of the present conpounds
[ s%gft? 8%?5?2&@%{1&{ ?’h(g%t in formula (1), R2is
hy 6 -@®rand iyl is8,41détadtoxyseradfor Blaedihpdrogydimgantsyisliyt i ons
applies, nanely: Ris 5-nmethoxy; and/or Ais CH2CH2

or CH2CHCOOH, and within these sub-groups, Rl is

gi;lf‘efxﬁge‘%‘%ltym%laﬁt%lg %lsgyfci}u(:fﬁg VR{HHB Y&t 5&#)[3 Vﬁha&’&lH@uB laﬁ#ﬁ’xulatlons

Y I n conpoun e I nvent particu
containhg pearRactide sabseaxtclaea therdapantically effedtive aﬁ@dnmfch ébnnpz)und of formula

0 or & phefmbegusBalnpabpiable sof st B SHILAS P ioie b St of

1somer§n@o%rédS e ﬂ{‘eetf&iimq{)yin a@Joc?étlbﬁ wigP orRNer Ynéré pharmaceutically
di hydr oxystyryl 3, 4-di hydr oxyci nnanoyl oxy. The

accept@irlegldmnw, rN@qua@MeSaIsgkubﬂrzenswmglsxﬂem iadjuvanss.sexgfaents and carriers,
as _an act

partiedH i FRAE Eob " iiop TRt i Pyafg%af%% (b0 a4 AR sRpaf e atns. The

present @h@eisdeutihl fferilhtions (thay Ge &l Fiaarmwmlm@taétim to humans and/or
acceptabl e salt thereof as well as any possible

animalssoner, or mixture of isoners, covered by the fornula
(1) in association with one or nore pharmaceutically
acceptabl e diluents, preservatives, solubilizers,
€hhel gatmeasesticad dprmraatia) acoadipg enthe iavahtioaris pmfaably characterized

arti r t hose conventional ly used in

by atl ‘]‘?Eﬂ%léﬁ‘i* T’V‘%ﬁw AWSeri nary fornul ations. The 10
Riesent 1@5@&’ PRIC Bt dral re @Al %Hieﬁ%e‘réln%aﬁ%ylc&@ ﬁ‘ﬁ%ﬁﬁlﬁﬁm&&r (e.g. by
adm ni stratl on to humans and/or aninmals. The

inhﬂmyhapnﬁ@@@@n@dwdmmnﬁuﬁ@mson accordlng to t he |nvent|on
one

3{ err?bl Chaar ; ere 8%/5 r1Sin t 0% said at least
s 1“8 arees: T?a FF*} u’i“f §g%8%’BP é?i § 8y a%’P%?
one m%tﬁﬁ‘dr&l’hwlﬂ@és&ﬁi‘tlﬁh@he rahg@eE0EX5al 000ihd;r apul nonary (e g.

()1lii) it is a controlled release formulation, wherein said at least one member is

released at a predetermined controlled rate.

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 or oily vehicles. The need for 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 that are used in particular embodiments. The formulations may additionally contain
e.g. physiologically compatible preservatives and antioxidants. In the formulations for topical
application, e.g. creams, lotions or pastes, the active ingredient may be mixed with

conventional oleaginous or emulsifying excipients.
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i nhal ation) or transdermal adm nistration; (ii) it is

in unit dosage form each unit dosage conprising an

amount of said at |east one nmenber which l[ies within

the range of 0.0025-1000 ng; (iii) it is a controlled

rel ease formul ation, whergin said at |east one nenber

is 20 released at a predeterm ned controlled rate.

For oral adm nistration, the pharnmaceuti cal

fornmul ati ons may be utilized as e.g. tablets,

C’ﬂp:es uihammacentita | dormulsnst RS alsdy bepatiizeds UBPGFPIRISties with
parent.eral adm njstratio the fornul ations

converng, SIS AR B S, CO5P% QLA AT SEIeh & ieat e mRatively, the
formul%ﬁé)ﬂéﬁhﬁ’f‘ B Hads AVAIBILRNS, azéeﬂof‘f(ﬁﬂll'@ﬂi\i‘ﬁ will é?bés\é Hé Qétﬁ)e%rmulatlon

he need for suspending, stabilizing an | spersin
slowlyag@hﬁt odyi byer agire-selgets tingkeriad AMoreoverf, thehwnfpmondsodf thére mventlon
ubl|lt active conpou
may b R 5idrt L B R, brtim iy PE R wﬂ%bmwem
The formul ati ons may additionally contain
physi ol ogi cal ly conpati ble preservatives and
kyw srmbations jofy ther eompeynds fi formulpdr as wigllcasl their salts with other

active alBgJeS%QI S é}g dpqalgi o(iﬁeq'aggmrorie%{l ﬁﬁ?’%‘bl%@% ﬁ.ﬁ)gﬂl?tlcgh atranqulllzers

analgeﬂd:saagmmklﬁscﬁf s diugk SEdi(ﬁgahﬁ@ergl)éCanﬁlrﬁ)ﬂtcﬁ)paﬁlneTéle drugs) or the like, fall
pharmaceutical faqornul ations nmay al so be utilized as

'Wlthmﬁf’pﬁ?@%‘?? f BEESERYIAVEIYAYent i onal suppository bases such

as cocoa butter or other glycerides. Alternatively,
the formulations my be nmade available in a depot
f"ﬂtenwmlbmimdwi df| the giresegte investiar arey esdfolr forl a¢dting arfi/or preventing,

in the over .a - sel ect edt eriod. .
andior R RRYink hebEaL B prsitiaiet P ok Bttt iy tpima. hypoglycemia
and suf@f], UNE 8is6deRYintlaling nbhrdAshineHale dis%s@@ﬁl@h@ NALNeiPer’s disease,

transdernmal delivery systens. Al so conbinations of

amyotrophicc datprelingderedis.f dfumtington’saglisgesel Barkingen’s diseass whd hDown’s
syndroﬂ*}eh %relatu%c .to¥ Zﬁe\{eﬁlghgqhg WiSersé %Bﬁgegﬁédcgs otfht%e overstimulation of the

neuro ['eptics, anxi

excltatbnyaraqmd |amiss ps;‘uﬂnanal gisbidess, e} isp@p kdirssx@lers$ épilefsy and other
gi c. and non- dopam nergi c_drugs) .or_the like
Con"“lg‘éﬁ: Idlsor ri rﬁ‘\’f‘et%epsiﬁ@ﬁfélc 15§8E, rPFlé“%]@ﬁﬁ’ semile rflemsatia, Talti-infarct

demenfi "PAYRIS gﬁg ) galﬁglg%l e budomsent r@lﬁlﬁtlé‘lsﬁlflwrﬁf fikontinence, and

treating I'ng, ~and/or mni’m zin
1nduc1nEanesﬂEl51aJ essvei}samwnhmmdlgmd)gmtsdm, cdod, piesattimg apiateNBlerance and

w1thdrawa&f sympto IPI}’SP ogl ycem a

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 impotence; cardiovascular disorders including hypertension, preventing
blood coagulation, anti-inflammatory, neuropathy, chronobiological-based disorders, e.g. jet
lag, circadian sleep disorders such as delayed sleep syndrome, shift-work problems, and
seasonal-related disorders, e.g. seasonal affective disorder (SAD); endocrine indications, e.g.,

contraception and infertility, precocious puberty, premenstrual syndrome, hyperprolactinemia,



10

15

20

15 and surgery, CNS disorders including
neur odegener ati ve di seases such as Al zheiner's
di sease, anyotrophic lateral sclerosis, Huntington's
di sease, Parkinson's di sease and Down's syndrone,
treating or preventing thg adverse consequences of the
overstinulation of the excitatory am no acids,
and gpcr?%tﬁg ﬁ}r{u')nec giﬁglg{egg){]sh%opsl’%‘rtl rﬁ%@as@s d1In§ uﬁl%egr 2 )EC hgaé]tc &P Sa\ﬁd other
prollfeﬁatﬁ/eaﬁ@sses [(BetiHo ands tuns@ prostatel growth); amnmmletsystemfcamaerzthludmg
tia, chronjc Paln (anal gesi a gl aucoma, CW
AIDS,rQ®H1@§ Sassqﬁqt%w by spRERENGFS rﬂp@thab'ﬁglogycﬁdgléﬁzﬁ.@s cluster headache,
mlgralggg\%édgﬁrﬁkegtlglgfdé%%k%s g@}l?ﬁ?@%ﬂge%ﬁg%éﬁ Hﬁgfde?srq%)tmh%besny) and
as an a3ty toraymalfbréeding) erg. akgidetiat ofdbrtiity, guptray) pelage calbr.
conditions which it is presently 25 contenplated may
be amenable to treatnent by adm nistration of the
pneesm&mi&nmps@ fluskted by %ﬂdvﬂﬂg Exﬁﬁ'ﬁ)lég EThéBAIRARE examples
cardi ovascul ar di sorders’incl udi ng pertensi on,
are understpedto rbg illpstessiore comdig and efeongt lamldecf/ tof limdtnthe segpe of the present
chronobi ol ogi cal - based di sorders, e.g. jet
lnvmnfﬁlngﬁﬁ %dian sl eep di sorders such as delayed sl eep
syndr one, shift wor kK probl ens, and seasonal-rel ated
di sorders, . seasonal affective disorder (SAD);
Example\o2-3- ﬁr@mqlvln@éd)rl&{% 4-dinigophenyDettamigept i on and
|nfert|I|ty, precoci ous puberty, premenstrua
R, hyperprol aciNHiem &, 93 and growt h hornone
; g ncl udi ng e.g. cancer
oliferative 0§ seases~(beni gn and tunor
 di sV@ers i ncl udi ng

;1 nmune
Al DS; diti ans assoqbn ed Wi th senescence;
ophthalnn i cal diseases; cluster headache,
m gr ai ne; i n-protection, diabetes stabilization and

vieyrgindminai. ZlHBr 6l@5deg sis dissqivedin Hboest dbgplutesetharm] sa 80 cc flask. A
| ation of f

solutloﬁu%%ﬁﬁ %@n?lga@%g&deé? 97}|-H1ég Iql“){éﬁ%u SncSis FheBeadec{ed Ja clgar yellow
SOlllthlnllg k’(ﬁ'fﬂ 8 elgﬁa‘yﬁ\tegxﬁlrru?és Waﬁ%C TR 4r9 \Mtﬂ)gluced drop-

are un rstoo be |f ustrative on

wise 11@&% ﬂ‘é&k Th 8AEB6h iOlek z{f‘rborh h&nFé‘r@@l@e Serhipht. p["h%sf%[lbwmg morning
invention in any way.

the formed2lighti yelbwnprsgipitatkl-i§ filterad nvashwbkvethywatet hAyd gthanel. and dried in
UHV obtaining 80 mg of product (approx. yield 63%).

Example 2: 3-(2-aminobenzoyl)-2-(2,4-dinitroanilino)propanoic acid.
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NFL_ / NO2 O C2N NFJ Kynuram ne .2HBr (125 ng) is
dissolved in 5 cc of absolute ethanol in a 50 cc
flask. A solution of 2,4-dinitrofluorobenzene, 71 ngy
in EEOH 5 cc is then added (a clear yellow 15 sol ution
is formed). After five mpgtes, 2 cc of a 10% NaHCO3
solution are introduced drop- wise in the flask. The
rea op is left at roon1Qﬁgperature overni ght. The

f ol nDrnlng the foynmed |ight yellow precipitate
[ ith/water and ethanol and dried
product (approx. yield

3- (2 am obenzoyl ) di ni troani |l ino) propanoic

aci d. Z \' ONH O L-Kynurenine (125

[ in/5 cc of absolute ethanol in a 50

cc flasR. A sgruthdn of 2, 4-dinitrofluorobenzene, 71

X c is then added (a clear yell ow

solutionis forned). After five ninutes, 2 cc of a 10%
NaHCO3 sol uti r, are introduced drop 5 wse in the

flask. The reaction is left at roomtenperature

dv-&rymurginine (TR8 rhg) isadissolyedunri og of abwlite retiesiol ixghtSO cc flask. A

AW 04 3 et e e
solutloﬁqp Périhed) yAﬁérQ?Jelr@nute-Eh§ c Q)\f% H&h%ﬁﬁloﬂ ardi Gntrod]uced drop-

har maceutically acceptab e sa e conpounds

wise 1ﬂ-€hef 04sRUITBe (daktionss 18! dt r@&ntt&ﬁﬂeﬁﬁﬁﬁé 8V &nigh© "BieSfollowing morning
covered b){ the fornula (1) both separ atel y and in
the formpd; lightryellow precipitate is filtered, washed with water and ethanol and dried in

UHYV obtaining 80 mg of product (approx. yield 71%).

The invention includes also pharmaceutically acceptable salts of the compounds of
formula (I), as well as the possible isomers covered by the formula (I) both separately and in

admixture.

BIOLOGICAL TESTING OF COMPOUNDS OF THE INVENTION

Experiment 1: _
Evaluation of the anti-Parkinsonian activity using MPTP-treated mice with/without a

subthreshold dose of L-Dopa

Animals: six month old male C57 BL/6 mice, weighing 22-25 g were used. Following

arrival at the laboratory, the mice were allowed to acclimatise for two weeks in a room with

controlled temperature (21+1°C), and a constant light-dark schedule (12 hr on/12 hr off, lights
on between 06.00 and 18.00 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
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Bl OLOd CAL TESTI NG OF COVPOUNDS OF THE | NVENTI ON 15
Experinent 1: Eval uation of- the anti-Parkinsoni an
activity using MPTP-treated mce with/wthout a

subt hreshol d dose of L-Dopa Animals: six nonth old
mal e C57 BL/6 mce, weighyjpg 22-25 g were used.

Fol | ow ng 20 arrival at the laboratory, the mce were

| two week room w t.h
(08. OOaH @rﬂgﬁ% ‘gll ?ésﬁp %r@z{ u[? ?fog%ici &3 :':1 noHBafzy (i{gwgil Aoom. Phen test chamber
(i.e. adtlv@httesﬂ aage) segrladed i h3obfidpRod @ wobded box WitBht2scm @Mick walls and
bet ween 06.00 and 18.00 hrs). Free access to food and
front Rﬂﬁ?léﬁn‘ah@ dimmedlightiagt oughout. They were housed in
groups of 12 animals and tested only during the hours
of light 11 (08.00-15.00 hrs). Al testing was
pBeHavion@ldnéasurenreatsadd appbikagint: éch aubamatedEdevicd, eshsisting of macrolon

O I TR
differehf AEhi3268 fovAdd RAE h‘i’gHTrEEQld 8 G, 'r@ﬂ)ectg’vell?}e haVORR surface of the

measur ements and apparafus: An autonated devi ce
sawdugto hsimsdeony wias yrad to measure @pmmnepemndé@rgbgg(im@cxd a®tor activity of

MPTPlgncf: %rttﬁ?crglc@ %E;Sdfpﬂ%&!‘ gr%ﬁ%?s Wer e?x{essur Qﬁg)MOTION was

erent Rery

measuh:ldgfy the lawgrill eMinfraediRaink VEbyhts %W&gisfb@ecﬁtjﬁlﬁlaﬁlﬁen(lhe mouse in
sawdust, 1 cm deep), was used to measure

the hoglaan@ aMaRsuanhilnting apwl thedeteassRBARING| way tegistered throughout

v TR RSO0 B B0 EONTFARE D U5 s

was proportinhalao ¢tk draeurt of Gmerdpentwearéng. i A le MIWTY wiéraeasured by a
the horizontal _pl ane, nbul at| ng around

t he. nouse i.
sensor (3 §iGhel SIgHRE 0 RERETIREORE Sorbimapwitedion A\ YL & coerveigh
with whidiBh¥Rgnc \Leﬁsa&hsﬁﬂl@y fi @hhtdceVBle LRI YRS ered all types of vibration

interrupted, i.e. the nunber of counts registere was
receivyst prorthe tﬁswagﬁoSWh@S ahsaproduted both bydeeamotiarandgearing as well as

Shak,ngq%oﬁ%}a\{[ ﬁgr% sured by a sensor (a pick-up

Theed e, nounted on a | ever
with a counter\/\/e| ght) 15 with which the test cage was

constantly in contact. The sensor registered all }/
o@ehG’V’SF%(t’ﬂ%ﬂﬂf”’@r”é"&év (ecpmatio reseing e loth @ctwpgh Taslve days after

MPTP;@%{S? ﬁié' %d’ng@%i sRY gg?tgfcﬁ}ﬁewﬁﬁ R0 %gléegg{%w thj@Red"Eh Iwith 2-(2-
aminobenzoyl)-N -(2,4- d1n1trophenyl)ethylam1ne (0. 3 1, 3 10 mg/kg) or vehlcle (10% DMSO,
1% CMC) and immediately thereafter placed in the activity test chambers and their motor
behaviour were monitored for 60 min. After 60 min, the mice were injected with Smg/kg L-
Dopa (s.c) and then replaced in the test chamber and activity measurements maintained for a

further 240 min. Each dose was separated by two days, starting from the lowest dose.

Table 1 presents the mean (O standard deviations) locomotion, rearing and total
activity counts of MPTP-treated and control mice administered either 2-(2-aminobenzoyl)-N-
(2,4-dinitrophenyl)ethylamine or vehicle administered with a subthreshold dose of L-Dopa. 1%

level of significance is represented by an asterisk (Tukey HSD test).
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Behavi oral neasurenents (Il oconotion, rearing and total

activity): Twelve days-after 20 MPTP injections (2 X

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

injected i.p with 2-(2-

am nobenzoyl ) - N- (2, 4-di ni {p ophenyl ) et hyl am ne (0.3, 1,

3,10 ng/kg) or vehicle (10% DVSO 1% CMC) and

i mredi ately thereafter placed in the activity test

chanbers and their notor behaviour were nonitored for

50 m TREATMERT m n, | UXCOM@TI®r|e REARING wilth TOTAL

ong/ kg L- Dopa (s.c) and then repllaced in the tlest

Chapber and—aet—i—vi—t_y_treasw_]énems_nai ntained fqr ACHYITY

F Nehigler 240 nin. Each dniQOQF&MSQPI ar a1 t wg dAR37+2812
P-Hyghi st 90 Tabl e 123¢ddentd t 530937

TP 3mgkgl 2r(@- devi pt | 0ABEGKoconot | 02f0+78ar i ng @M60+£1093

otal . actjw,ty, counts of MPTP-treated and contjrol

ﬁ%@"%&‘%ﬁ"ﬁl)é}"éz’éa ei ther 2-(2-aninobenzoyl)-N

dinftrabhBihlyediphanite) et hyl am ne or vehi cl e adm ni|stered

BT e 18ipatd s gshol d doseq9isilggbopd. 15887.3Qsk eve %Eé%t&s*

significance is represented by an |asterisk (Tukey
| aminpberzRY ) IREAFNVENT |LOCOVOTI O REARI NG TOTAL N
VI £Y Vﬁllﬁi cle 1000145 920181 109372812
ophenyliethylan

HRvenitelre BBE 20570 453093+ MPTEHO- 3t kg—2-A2

- 6@%@% 25%01093 an?h@g?Zzoyl ) - l\ﬁlflxbdi nift r éﬁé#nl*
La@idbbddy N APH noy kg 2- (2- 473108* 582145*
6250625* " am nobenzoy| )-N-(2,4 dinitrohen 1 eth | am ne
MbTRacphen K jetindgpine510107* 731110* [6563781*

1

N B

AMPITHd Amgilg) 2-12-( 2, 4 |di n#T70:an6h 1 (et h61%uTDRE 6250+625*
VETPH Qi Ka 25 (2~ 470110% 619102 6250625

dinitrophenyl)ethylamine

2-(2-aminobenzoyl)-N-(2,4-dinitrophenyl)ethylamine had no effect at any dose the first
60-min period before L-Dopa, as compared to the MPTP-treated vehicle mice. However, 2-(2-
aminobenzoyl)-N-(2,4-dinitrophenyl)ethylamine improved significantly all three behavioural
parameters when administered together with a subthreshlod dose of L-Dopa. 2-(2-
aminobenzoyl)-N-(2,4-dinitrophenyl) ethylamine (1, 3 or 10 mg/kg) improved significantly the
locomotion, rearing and total activity of MPTP-treated mice, as compared to the MPTP vehicle

group.

2-(2-aminobenzoy!)-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.
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am nobenzoyl )-N- (2,4 dinitrohen 1 eth [ am ne

2-(2-am nobenzoyl )-N- (2, 4-di nitrophenyl)ethyl am ne had
no effect at any dose the first 60-mn period before
L- Dopa, as conpared to the MPTP-treated vehicle mce.
However, 2-(2- 5 13

am nobenzoyl )-N- (2, 4-di ni trophenyl ) et hyl am ne i nproved

L anif i . t b . .
I T .
anaesthesRogpal th h(p@ocmipumbmrzmwad -, dartlially tcho@beslices (0.2-0.4mm), in

s Sl DEBRAIBN 156 ARGkl 2NN o5 i)t MECL: 36 NaHCO:

20 glu&PTpgthc%gtwege g}emchbgted T %grsgﬂltlgr? f%)r gO Nrrﬁgpatvr%gmcle?nperature The

enzymdti€ Zredifien BRI )in thd darfle S810Hidd ARAGBYED ERTW ké#HeRation (0.5mm)
adm ni stered to vehicle control aninmals had no

contaiging Oc4 mgiml rrateaseaitpmsispergitup erzae nkhedncut@tion in the enzyme solution
proceeﬁk%% wlltkﬁéolgj ﬁ‘ﬁ}l p&rs {gr%rl&ﬁi)?tslugsegﬁ fr{tlé/ dll’l enzyme-free solution

actrvate currens In T1res

contaliilng poeaalp@h2-n eotcene sticaf aﬂcﬁhsedlﬁlthlhs@Bﬂtfbloﬁbt@fnmg isolated neurons.
ppocanpal neurons: Wstar rats (12-14 days) were
Throu&l@@amet %%PW@%@J@%W&&@PE é\@irfaccamu@wéy peitpiatselaitiug 95% O, and

s renpved. i was. manual cut into slices

5% CQ8a5 IyxiHie)0, mpjgtain PRof fifjs ﬁe'& greogigtanghe sige wassioangfered into the

emacgl‘iﬁossé’}utégl EI%QH%}T&B SF@S ﬁégf J\Egﬁlzé hi%sCh ol}ﬁaﬁlzf od0 N-2-
hydro%@tl&léﬁ%&%zlfl@ e&g@%ﬁéﬁi{f Ia%— Ee(\lﬂdllsépgﬁzﬁmédj&éf SAL"RAOH to 7.4.

Smglemehs:wnter iablated f(o@n &Amind CABtzehes ofthifhodampalndlicey B eibs®lissociation
zae. The incubation in the en

method o s BT dgRtEe HOd K 396 FIRT<H & GTInpartiof cleadin Gee. After

isolatidiebby Wé?éS&‘ﬂlHﬁyr‘Eﬁliéble”fo?%Mf&?né fo2g.0! ution containing
nor nal Ca2+ concentration and used within 6-8h for

obt ai ning i sol ated neurons. Throughout the entire

S R T -
mM): ?l:jgzg:ﬁgrl 'r:g[éqlﬁ{jga{@l SSEF I RDOLIBRAIrSHRES | JifGaMREN'-2-ethansul fonic  acid

(Hepes); 0.1Mm TTX, 10Mm glycine, 300Mm I-aspartate; pH was adjusted with NaOH to 7.4.
The contents of the intracellular solution were as follows (in mM): 110CSF, 20Tris-
HCI (ph=7.2). L-aspartate and glycine solutions were prepared on the day of experiment.
The tested substance 2-(2-aminobenzoyl)-N-(2,4-dinitrophenyl)ethylamine was

'dissolved in DMSO.

Current recording and data analysis: The drug-containing solutions were applied by
the fast “concentration clamp” method using “jumping table” set-up (Pharma Robot, Kiev).
The currents were recorded with patch clamp technique in the whole-cell configuration.

Recording of the currents was performed using EPC-7 L/M patch-clamp amplifier.




extracel lul ar sol ution cont a| ning (mMJ): 150 Nadl; 5
KCl; 2 CaCl2; 10 N-2- -

hydr oxyet hyl pi perazi ne-N - 2- et hanesul phoni ¢ aci d
(Hepes); pH adjusted with NaOHto 7.4. Single cells
were isolated from CA andi1£A3 zones of hi ppocanpal
slices by vibrodissociation nethod. They had di aneter

1&@)@%@[},' o uz{?'el%gsn%ﬁguﬁg@% évegegﬁa r?cfi afjﬁa?{ qule% fpolie active Bessel

filter) dizpitaliglismgpledrat the2tate Sab(imnaﬁerqmiintcme NMBIASactiT/BQd currents NMDA-
ontents of the extracel lul ar, solution was as fallo
1nduceg tﬁanswﬂn rapg FUKESBSS wggﬂeasg@gdlzt e prgsence of 10 mM glycme and 300

mM L%s%aﬁ%{tgrlﬁxﬁh@t &ﬂl‘trﬁl Bﬁfi qgétr%%lthﬁong ¢hd Qgﬁgllltg QRLe l%&l)rHed at holding
Hepes) ; OMm gl yci ne, 1-aspartat
5 POtenttal-l-masVadJ ust ed vvlth NaCH to 7.4. 20 The contents of
the intracellular solution were as follows (in mV):
110CSF, 20Tris- HCl(ph=7.2). L-aspartate and gl ycine

SOuMlafibss: THE EnibRRAOE duRéhtlah &ifiadht @bn @RS I¥E T the IiMtance was
t est ed subst ance

averaged pbleastiforghetiisolhg effect of mbgiance wapmerspredeastihe menmeatinddo where
2 t t .
L vas SRR tndcf ilon oF SHERER e B8 GBEAP B Bppigh conditons.
10 S.D. rdpyesenthetaﬁdartl detmtmxent ration cI arrp nmet hod usi ng
"junping table" set-up (Pharma Robot, Kiev). The
currents were recorded with patch clanp technique in
IR YARKESC £ IMIEOODL AHBbHRBy1)-nREEQ h!gfam -
currents (\)/vas per f o{ madmus% ngy I)EEC% WMJI%I %lﬁt ine on NMDA
activatedrpiuirdriter . 14 NVDA-activated currents: The currents
were filtered at 3kHz (three-pole active Bessel
filter) digitally sanpled at the rate 6000ns per point

for NVDA aciivat ed urreanlledﬁlL%eqﬂ
tran urre"tTrW?—, reastred—n PEeSEnNge
2-(2-gpimp CWB%-E?%-G anfi'300 1 L-aspirtatd m‘étﬁe 0SD
dmltl@gﬁ@,{ygtgthg%lt,@st solutions] The currents| were rlecorded
at holding 5 potenfial -7p nW. | cul at] ons: J{he
I

10MMhibition of curreht at different concentratidns of
t he substance was P2et7ageld74dts | e@9517f or|83,36¢l 1]8,28The
15 ef fect of substance was neasured as the nmean rati o
/1o where | was the current under the action of
stibs experémentdrevealedh shat ha-(Z-aminobenzopl) 162, Aelinitrophenyl) ethylamine

has a b‘focﬂﬂ{gta{cﬁvﬁy on M/IE‘A recep‘%‘(prrs.es’ent s standard deviation.
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The action of 10 WM
2(2- am nobenzoyl ) -n- 2, 4-di ni t rophenyl et hyl am ne on
NMDA- activated currents: | ND VIDUAL CELLS: /1o
2-(2-am nobenzoyl )-N-(2,4- 1 2 3 MEAN * SD
di ni trophenyl)ethyl am ne 1§ MM 92,77 77,15 80, 17 83, 36
8,28 15 This experinent reveal ed that
CLAI#S 2- am nobenzoyl ) - N- (2, 4-di ni trophenyl) ethyl am ne
as a blocking activity on NVDA receptors. 15 CLAIM
1. A conpound haV|ng the formula (1): R 1 NHA X
d stereoi soners and pharmaceutically
L. a‘é&@ﬁ’?ﬁmcbh%’é‘]‘&@e& WafD): wherein: Ais C6 alkylene;
R, R and R2 are Rndependently hydrogen, hal o,

hafoalkyl aryl, a' ‘heterocyclic group, a heteroaryl
gRoup, alkyl 'alk nyl, al kynyl, aryl al kyl,

ar y A aryl al kynyl , hydroxyal kyl, nitro,
am no, e '; 'uyanan169 guanldlne am di no,

acyloxy, azi do, al koxy,
or al kylyhiol; Xis

@)

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, 4 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,,
alkoxyamino or aryl-C, ,-alkoxyamino, but excluding (a) the compounds where simultaneously
X is >C=0, Y is methyl, A ié CH,CH,, R is 5-methoxy, R, is H or formyl and R, is H, and (b)
the compounds where the moiety -A(R,)-NH-X-Y is -CH,CH(COQ)-NH, or —CH(haloalkyl)-
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>Cl_6 al kyl ene, >C=0 or >C=S or a single bond; and Y
i s hydrogen, halo, haloalkyl, aryl, a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, alkynyl,
aryl al kyl, aryl al kenyl, arylal kynyl, hydroxyal kyl,
nitro, am no, cyano, cyanagi do, guanidi ne, am dino,
acyl am do, 15 hydroxy, thiol, acyloxy, azido al koxy,

CH(C@%W andC bfl’l@y!: &@dy\yﬁe)% sYi‘Hﬁl?;Re 15'2{]%1%3(1 bomd, Y is

sti ute up t our su stltuen Y Hdepen
arylaligg)] £64 eﬂzcnm;la@mgzliaw ROSRM aftBRGs 4- hBRJ @ﬁérlsyﬁe marew -CO-A(Ry)-
a heterocycllc roup, . a heteroaryl group, alkyl,
NH-X5Y isedppmed 3o ke iy fhe lw;t@mwf lthe de@rcwhlpqnéww ring.
aryl al kynyl , hydroxyalkyl nitro, am no, cyano,
cyanam do, guanidine, anidino, acyl am do, hydroxy,
2. tAicompoanddwrsdingw daim Blhsoxy folimdh Ky, al kyl yhi ol or
-C0Q where . Qis 20 hydrox-r Cl-6 alkoxy,.an1no nono-
Cl_6:al kyl ami no, di- Cl1_6 alkylanlno hydr-oxyl am no,
Cl-4: al*koxyamino or aryl-Cl-4- alkoxyaWIm% but
exc%?dlng (a) the conpounds where simljaneously Xis
Y 5<met hoxy, Rl is

gl d, Y'ls
"R and R2 are H and R

; AUQ) NH X-Y.is deened
; p03|t|on of the deplcted benzene ring.

(;if:lf)"':' 3 ““R NHR R Nf 12 2z o 02N NH R (n )

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.

3. Compounds according to claim 1, where in formula (I), 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 C,, alkyl, C,, alkoxy, OH, nitro, or Y is hydrogen or styryl which is ring-

substituted by up to two substituents independently selected from among halogen, C,, alkyl,
C,, alkoxy, OH, nitro, aryl, aryl-C , alkyl, or aryl-C,, alkoxy, and stereoisomers and

pharmaceutically acceptable salts thereof.
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wherein R is hydrogen, nethyl or nethoxy, Rl is
hydrogen or fornyl, R2-is hydrogen or carboxyl, and
R3 is hydrogen, halo, haloal kyl, aryl, a heterocyclic
group, a heteroaryl group, 10 alkyl, alkenyl,

al kynyl , aryl al kyl, aryl aljgkenyl, aryl al kynyl,

hydr oxyal kyl , nitro, am no, cyano, cyanam do,

4, gégﬂﬂggﬁﬂﬁ'ac?@dﬂig@kﬁ%@y amagﬁereg%%géyafnd )ﬂ]xagn%ceutlcally acceptable

XY, oxy, arbon

salts theredfk wherringbiiyhly K)OR, isdhydroptR GEO bSRAR lohe df ¢he followmg conditions
phar maceutically acceptable salts thereof. 15

appliegaapslbids according to claim 1, where in fornul a (1),
di hydrofuryl, 2- tetrahydrofuryl or
(5‘%?6%%@?%%8‘%? any of whi ch may be substituted by
1A3s ew@s&bwn@ms@w%w&rfrom Cl-4 alkyl, Cl_4
al koxy, nitro, or Yis hydr ogen or styryl which is

r Rnig-hydropsi;iandioed by up to two substituents

i ndependently sel ected from anong hal ogen, C, _4 al kyl,
X igla singlexbond @rtl Ynis2ybdinitrophenydrgydupCl4 al kyl , or

aryl -Cl.4 al koxy, and stereoi soners and 20
pharmaceutically acceptable salts thereof. 17 4.

5. Cosmpoiids aa6t@indi tBL1dif £ MdNdtdreoiddifers gl %‘aﬁﬁ’&%ﬁﬁcaﬂg dicceptable

phar maceutical |y accept able salts thereof, wher
salts tlfeémfuwher(: iry formuly @), Bahdoyere sirdtedtin cembinatioreasfollvtve:

s applies, nanely: R is 5-nethoxy;
%or 5 g :géﬁﬁgﬂh or CH2CHOOOH; and/or R, is
thsf{[CIe-rhndaYitiHZ)-tetﬁéhy@roﬂlrﬁli Bgl e bond and Y is
Qup. Compounds according to

@ nitro henylt&g{
H;a%% ig2de Y§6ﬁ@®%‘5nd phar maceuti cal Iy
hereof, where in fornula (I) X

ce 10.salts
ngis %@raé‘%sséllse%?%o’f LE‘B’rlﬁo‘i’rnatl on as follows: Xis

- X8 -@0hny Y § 3?4de k
2-tetrahydrof uryl ; }bodrox}'@{}’r% orS 4'@95'd1‘3§5$;n¥1dn§0yloxy

2- tetrahydrofuryl or Xis -CO and Y is
6. 2C(?rﬁ§5u%)é¥ ngnr 1n’g ' 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.

7. A compound according to claim 1, which is 3-(2-aminobenzoyl)-2-(2,4-

dinitroanilino)propanoic acid, and stereoisomers and pharmaceutically acceptable salts thereof.

8. A compound according to claim 1, which is 2-(2-aminobenzoyl)-N-(2,4-

dinitrophenyl)ethylamine, and pharmaceutically acceptable salts thereof.

9. A pharmaceutical formulation containing a therapeutically effective amount of at least
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15 Xis -CO and Y is 3,4-di hydroxystyryl or
3, 4- di hydr oxyci nnanoyl oxy. 6. Conpounds according to
claimb5, wherein at |east one of the follow ng
conditions applies, nanely: R is 5-nethoxy; and/or 20
Ais CHZCHz or CH2CHCOOH; 1gnd/or R is hydrogen. 7. A
conpound according to claim1, which i $ . .
one cgmi)gurﬁ‘f“ay%ﬁﬁg@xh)c'l%n{% 4a dﬂk R0k ﬁoreﬁgtogr%]%h&nnaceutically
acl d, and stereol sonmers an arnaceu ically
acceptab,lc epgractblem shicted frdve ddodnts, p%eﬁzatn@esc solplilines amdsifiersgadjuvants,
q 1 whi ch is 2-(2-am nobenzoyl)-N(2,4-
"XCIP‘S‘? ﬁf’"?cf ﬁyl ) et hyl ami ne, and pharnaceutically
acceptable salts thereof. 9. A pharnmaceutica
formul ation containing a therapeutically effective
10 afvphiarmaseutigal fasamdativg acemding dorpleim @, whichid$ further chmracterized by at

least oﬁhgf e Yor1d \Um %?a?&ljegt ion with at |east one

nace acceptabl e i ngredient selected from

@) dnt lisl adépsed rfmeseﬂ V fekciay,eparergeral) DrdrisB@icsl, 1@%&&1&1‘1&& Sor transdermal
adj yuvants, excipients and carriers. 5 10.
admmk?ﬁérr“?ﬁaceutl cal fornul ation according to cl al m 9, whi ch

(ii) 1% 1§C g &h?ﬁ?ﬁg@rf@ﬁﬁ eeralzﬁ Gt %s%‘e ggk@?l%@go&earﬁéuqtt he said at least one

[ ow ng tures [ for ora
compcruadt»\dlhqh l;rfarveithmtlwl rangerﬁ’rﬁs(hﬂ%emop mglt r apul nonary or
nistrati i), it is in unit dgosage

G 155 RO el HBBABHOG ORFFS Y S deashioRsormRo g terqased o a

predetér@dfdd r@olld@r£Qmpound which lies within the range of
0. 0025-1000 ny; |||f it is acontrolled rel ease

(iv) flbpwnpmqsmddltwne ¥ah egstl(Ulealmomahtrammlcaldmpctumdmg&dlem selected
ned cont,rol | ed rat.e;

from ﬁeehrgl@ t?cs %%)HH?IFB E)%gfa{nge;{o 1Y, oAU FErsy, €siCs, égnd antlparklnson S

conpr seS

drugs.t herapeutically active ingredient selected from
neurol eptics, thynoleptics, anxiolitics,
tranquilizers, anal gesics, and anti parkinson's

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,
enhancing cognition, and preventing opiate tolerance and withdrawal symptoms, impotence,
cardiovascular disorders including hypertension, preventing blood coagulation, neuropathy,
anti-inflammatory, chronobiological-related disorders, seasonal-related disorders, endocrine
indications, contraception and infertility, precocious puberty, premenstrual syndrome,
hyperprolactinemia, and growth hormone deficiency, neoplastic disease, other proliferative
diseases (benign and tumor prostate growth), immune system disorders, conditions associated

with senescence, ophthalmological diseases, cluster headache, migraine, skin-protection,



15 drugs. 11. Use of at |east one conpound as defined
in any one of clains 18, or a pharmaceutica

formul ation as defined in claim9 or claim10, for the
manuf acture of a medi canent for treatnment or
prevention of a physiol oghgal condition selected from
stroke, ischema, CNS 20 traunma, hypoglycem a and

d1abet§§“§t§;o€fﬁ¥a’tlog’§§d %e? cflt %J 6ﬁléor elréJ dhg %%rnugg :1:110 %g&(z—)lpgrrea%%g

es overst
aci ds, psychlatrlc dlsorders, epi | epsy and ot her
convulsive di sorders, anxiety, psychosis, senile
dementia, nmulti-infarct dementia, chronic pain
(anal gesi a), glaucoma, CW retinitis, urinary
i nconti nence, and for inducing anesthesia, enhancing
cognition, and preventing opiate tol erance and
wi t hdrawal synptons, inpotence, 25 cardi ovascul ar
di sorders including hypertension, preventing bl ood
coagul ation, neuropathy, anti-inflammuatory,
chronobi ol ogi cal -rel ated di sorders, seasonal -rel ated
di sorders, endocrine indications, contraception and
infertility, precocious puberty, prenenstrua
syndrone, hyperprol actinem a, and growth hornone
deficiency, neoplastic disease, other proliferative
di seases (benign and tunor prostate growh), imune
system di sorders, conditions associated 30 with
senescence, ophthal nol ogi cal di seases, cluster
headache; m grai ne, skin-protection, 19 diabetes
stabilization and wei ght gain disorders, and for use
i n ani mal breeding.



