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Consol i dated Specification 2-AM NOBENZOYL DERI VATI VES
FIELD OF THE I NVENTION 5 The present invention relates
to novel 2-ani nobenzoyl “dérivatives, pharmaceuti cal
formul ati ons conta and use of the conpounds
i n the manufactur emﬂM@ﬂM@m\ﬂm s for treating or
preventing various ACKGROUND OF THE

| NVENTI ON 10 The pres@éftit*invention rel ates generally

to novel conpounds, their use in therapy, %
phar maceutical fornulations containi ng t Onsor] ds%lec‘ﬁcat'on

acid tryptophan,i b through t he
"kynureni ne 15 OBk %‘1/ bﬁh A tchell, H
K., and Nyc, J. F., Proc. Nat. Acad. SC 33, 155
4 Hei del berger, Mary E c&ul | ber g,
Flké‘i) @:an ﬁ})r gan and Samuel Lepkovsky TRYPTOPHAN
I\/ETAB(lI SM |. CONCERN NG THE I\/ECHANI SM OF THE

LI AN CONV RSl NUR NI NE l
KYN R Nal orN\el ) WF IR Bzoy Crlél INES, P, rmacéutlca
fofnhPatBhs doﬁ&]rﬂ:@he:ﬂﬁﬁbl use@f ére cBDpOMmUs mfthaah:imuﬂac&l’rmfynedlcaments

i s netaholized to kynurenines (WIf, H -
fo@f%ﬁ?%@ pé‘?wve{’t}'lg Vf’%%%gj}feasﬁset abolismin man. Scand J Cin
Lab I nvest 136(suppl.): 1-186, 1974). In peripheral

e liver, the indole ring of

B%#gm% %w&w&helther tryptophan

di oxygen_ase or indol eam ne 2, 3-di oxygenase, which

Kyn L%P]re%?gt litngﬁ?llgll,%r?r éetstg%rl;l:ra(?llyé%ncafl co%ﬁure Lelrelise in therapy, and
phioiadsulticyl forfraiatings dootalidgytinmr.eni ne, which is the 25 key

conpound in the kynurenine pathway (W Eugene Knox and

Alan H Mehler THE CONVERSI ON OF TRYPTOPHAN TO

KYNURERsh ez adid\triptyfiin islconVEHE] GQURKLHD thibERIRROMsiANenine

Pl (ORI C- (o Teih ot SpAo, Py W AP & 155
(1pr8gssenCharles Heidelboga evbnydt Goh&rg,mghéﬁd:ay 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 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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bl ood, the brain and in peripheral organs and it can
easily cross the bl ood-brain barrier through 30 the
| arge neutral amino acid carrier. L-kynurenine is
nmet abol i zed by three different enzynes in 11100l |
FEEEr e e e 11l *@o00oaz* 2 Consol i dat ed
Specification mammlian tissues: Kkynurenine
3- hydr oxyl ase whi ch form 3-hydroxy-kynureni ne (3-HK);
kynur eni nase which fornms anthranilic acid and
kynur eni ne am notransferase (KAT) which csay
fornatlon of kynurenlc aci‘d. 3-HK is met@Bh
ame KAT t nt C
magtval R ATty Fyrrentiee g Reaiatof *FidonZemusyine Gy

kykiytenlfiaze W &8 €ortn® agthnaeilib adid Sr&i Kyourdnihy g inxtyasfefasaiAT) evhich

cafir e PR R, U Baeep et g Ty viel
xafiptiire@lk kel e lﬂﬂzilﬂllmg)Sr&hQi‘de bﬁtﬁiyd:ttolf&lﬁﬁbﬁtﬁwaﬁ @r byykyabdhingse to give

tid ds
s S PR B B T g RRavERA ErR Rl asdcginaty.
qulﬁyshm etid & rmabdllze’a-bhyqdmoh&yé(guw&e’sphbﬂbcapﬂamﬂarmj yleﬂdlﬁg nicotinic
LI

o Esinfi Rt SRR n RPN € 3 b e napr

radi cal generator, which has been shown to cause

i ndyct f tenti at

e Roirans cieidy P BRIk L PGy ] TR, Fridegnal aptiyactive
intehinfd A%E $f thitdaakéic dafcacﬂtrrathlyd:roky]thmymnmeldﬁﬁv rerd&hb@neradox Wthh
hdh§eases a?d neur$ ! Cyt g fc acid n
DR Y DIGASBAF ¢A1U8 “(“N 5’°p|‘°€t§e|8{’ GPH gAY ST Oﬁ%?“"'?fr é%ara"t
forneatibiG aleuigadperiastive disaases, asokspieduniatic d‘]@u'r) CO&useirological diseases and

t t t . . 15 strok

S PSS ASRA B PTG R R

frepeadlcvdttgherhyrp@xd as suméaulr ot mllmgxouiadoxwdy Seadegeagrative diseases,

%%tgd E%e)(;lﬁcatlon

strPke Ora\fmatﬁ%b%\n lrécgp%pqusyacirajl'rla n%qgrﬁogerlna&hg)fpoxm ne%rovnrologlcal

Fvation t
dmexses ot me(urcnnﬂaynrmmdn n&do gnows qnntcymicmrdu mght lead to NMDA receptor
SIO|0 i cal ando£% t.hol ogi c

e t
ac P10y bcymo,%&cnlg AR ep?o Al urotcguctl ?Cfi??l%% !& physmqoglcal and
patihelsbgmalcﬁrbcbeses khan aie emddiagest, bykKyMilZe recept@c Mnédg\ihﬂ\)hr&aseuroactlve
kyﬁld grﬁggsayyﬁrg%ﬁgl ag %d(glvtﬂg\r) st ecenttla ?%te lltvgcp tha Iﬁ1|0rst qatter(%iueo%ci:"lrskt) %escrlbed
as K Nkproathitifogh compxmnhy@mo Idexgdcsahgo KUNAendt r nigh, Ondhphgsuﬂoglcal

corrlceegg% orECta'r_“ g(}e]lgrs]tegcﬁgg:q%t%?){ngtlng) 8%"{0%%% %Lt%rtnate leceptors High
co@a'ehl_ra‘t'@nS/LdeWPamﬂe pnosdnd@sadx el | pavidpretdleht @rotection against
exgi%?cl)xri]csltnjury. 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
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excitotoxic injury. At nuch |ower concentrations, KYNA
acts as a conpetitive blocker of the glycine
coagoni st site of the NVDA receptor and as a
nonconpetitive inhibitor of the ".7 25 nicotinic
acetylcholine receptor. The fact that the affinity of
KYNA to these two Ca2+- perneable receptors is in the
range of KYNA |l evels in the human brain and reasonably
close to the (lower) KYNA content of the rodent brain
suggests a physiol ogical function in ter
and cholinergic neurotran§n155|on Di rec(m§ 5%?nggme"
. SuC ha i ded
g Bplat SRR RS IRERe &8 PEPFIEE B AHe AN Bt brfenings: et
tar’géfMehrewzﬂleﬁfecIB@atﬁhdtlameleﬁapmtdnnes.dmhhnntayolﬂi&p dher. 2002 : 303:1-10).
excitotoxic insult and, conversely, nodest el evations
of KYNA 3 Consolidated Specification inhibit
o] usamnakﬁtumireaSeIe(bSahmgesmdmp pietipate obtamily iR the pathophysiology
Mani pul ation of brain
of MRUie BB Peri P Bt st o T o 6 so ey e 0 e mumber of
eti%gfcﬁi@(:(ﬁt/erﬁ)CENSTmﬁbses Zﬂ@ﬂnporﬁﬁﬂo trod)te thSlrlﬁ@ﬁtatlon We propose that
nur e |ne n su ted to rtici
PSR S S BE Re EorupopBl PR ot vetul for
suetnitleragdudtlihencthSor. Seggsstechutchahsm of @tign @yildeber Bt é&s Honlidited to, by

inl!ti?i{ilgg e{q%p%%?[i%glge {(intulr (r)lljllcjl a%/,h%nqi/o\{feror Elé{]% 6ntern\?\§1at%ecoh1pounds
zmnbomhﬁemQMatmdkhbb&manmnobenzoyl derivatives

(kynureni ne-li ke conpounds) described here will be

useful for such therapeutic intervention. Suggested
StMyheRY ©OF DHEANVENTIONul d be, but is not limted to,

by inhibiting enzymes in the kynurenine pat hway,

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

i nhiThé tnivergioh reeesrta dons@iundsdraniag the formSEUNMWARY OF THE

I NVENTI ON The invention relates to conpounds havi ng

the formula (I): R RIH TQ Il 11X "NH
R NH
AN T2
Al X
F H ST Y
@

and stereoisomers and pharmaceutically acceptable salts thereof, wherein:

A is C s 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,.salkylene, >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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Il O 15 (1) and stereoisoners and pharmaceutically

acceptable salts thereof, wherein: Ais Cl.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, alkynyl, arylal kyl,

aryl al kenyl, aryl al kynyl, 20 hydroxyal kyl, nitro,

am no, cyano, cyanam do, guani di ne, am di no,

acyl am do, hydroxy, thiol, acyl oxy, a2|do alkoxy,

car boxy, carbonyl am do, S—alkyl or aIkyI

>C, 6al kyl ene, >C=0 or >é;S or a S|ngle ‘ﬁﬂae%ﬁﬁm¢kmm"

i.s hydrogen, hal o, hal oal k a, het c
an@rilooﬁ%ano C ar|11aéq %q, (53? megfua 0, gciy?kv?/do gm{gml 18 lpm}la’zndo, alkoxy,
cadbyy, adaytnylamids| atyk@nyhich aﬁw at kmfgydubsuhydr @yquﬂ ke four substituents

. nitro, 4 nso) i dat ed CIfI a m no

'“%vawgﬁbaﬁg%gﬁ #?%I%%mg HﬁﬂbQ1Lc3PQW?€ a”ﬁyﬂ 8%9”5dw group, a

hetehia%ll ,grclﬁlﬁyil?dyalkcﬁh?/l dmyr\;\ﬁ deoliikyl, a@aiﬂlbﬁ)xlyarylalkynyl hydrocj(yalkyl nitro,
car bonyl anmi da iC titute

o, RIS R S diTh B tarac, iy Sion Hal stk Gt alkoxy,

S-@ArRpNgkIydsiageocoQhahere hialhgadoky G, s sikydy, arﬁmheth@fog(ﬁyglellk)ﬂammo di-

c QB S e PRy iyt LA N

cofbbunds wﬁerarsﬁnﬂﬂkaneﬁys’ﬂﬁﬁ is EQ-aDaTistogthyd ua i3 CHLOEL,, Ril?.”lSdhétboxy, R, is H

"@%yﬁ%‘é Rijp %?@ﬁﬁ% FO"%f{z"“g%dfe? 8%&@" ?é&%(;%ﬁlgi-%f%gﬁ}gmcoo)-

NI &OXGH (haloalkyd)-CHUDOQ)- m{g,ﬁanal(kylhamompourds -where_€imultaneously X is a

si%&e;l?/ol_n% _gggqyl}ﬁgg%lysL(gﬁj(ﬁgFHg@ﬁiu@l gﬁ% Phagg R is 4-halo where the

mEEPOVNIR,)WMIEIXEY $d dBdintAdee irsthy 1 KosiSorn e, deiciesd berabdtyting.
Ais CH2CH2, Ris 5-nmethoxy, R, is H or fornyl and R2
is H (b) the conpounds where the noiety -A(R2)-NH XY

is Wﬂo@'ﬂ(rme t&@lel‘é‘dﬁerﬂi’ty ofGhk h@h@ahd@}df)hel(ﬁlrl(smvehiﬁd&, a sub-group
he co aneous .S
or gren1s Pt SSmPndy i iy B e red BBt st R iifrogen. methyl o
malikyRR, &y Rydrbgzh cbr Rom%/l AR hal lqdvdgerr @r bhﬁoxym)iaetﬂ R, is hydrogen halo,
-Y LS eerre to nt
oo (B bR &7y PG Ao el A et vt
arjgﬁla@iy&| aryIylkedylt h}&ir@@ﬁlﬁ@lumﬁiﬁ) Qiﬁnnﬁd‘la:yﬁ)rr(es:@liﬁan”hdv{@nhmdme, amidino,
rou erred coppounds ,
aCXa]?'B\‘dﬁU grqx% thlog a&%?{)yngﬂ lk¥ﬂp cgr %)iysceir?]ogé/[r%@ésg-alkyl or alkylyhiol,

anthytdfeoig@ners aref ghytmaogutically acceptable salts thereof.

NO,
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met hoxy, R, is hydrogen or fonnyl, R is hydrogen or
carboxyl, and R3 is hydrogen, halo, haloal kyl, aryl,

a heterocyclic group, a heteroaryl group, alkyl,

al kenyl , al kynyl, arylal kyl, aryl al kenyl,

aryl al kynyl , hydroxyal kyl, nitro, am no, cyano,

cyanam do, guani dine, am dino, acylam do, hydroxy,
thiol, acyloxy, azido, alkoxy, carboxy, carbonyl am do,
S-al kyl or al kylyhiol, 20 and stereoi soners and
pharmaceutically acceptabl e salts thereg R% g%

RZNOZ 002NNH R (I} 5 Oonsolldat nsolidated Specification

[ cat ] ther su th resen
oo Bouhauh grtua el Ry Fruthans Sefnsd By BETRE bgindieformuta

Y (151)2 fifryl, 2-@ihydistityl, 2tettalipebtat/Liby (2-R2COEL Ip&WdrmﬁlLﬂfy\lvhlGh‘ may be

2-R- enyl n i C b S ti.tu
solsfistig p0e7 PEMetssBPYef b Fr oA g Ao O it oY iydrogen or
stydylkeoxyh isQlihg-subdtivaed by ub’ th whydmsﬁgnenns fodepalﬁwlyl selsbiied Hrom among

S Ii S ed b to t S nts
raloR oA S BB ot PUtE AR Gl e @ alkoxy, and
steadoleyingrs @Gnd phasthdcenticallyOdceptibler salts herydf, ar yl - C _4 al kyl,

or aryl-C, _4 al koxy, and stereoisoners and

pharmaceutically acceptable salts thereof. "Aryl" in
tmylprrasep}teseﬁp@ediﬁéaﬁaﬁ arairtlzmnsimedna ia ion bExddNSradical derived

f nonoval ent r adi % derlveﬂﬁyfronkan ar o tic gongf
'Y %H‘B'ﬁl}fcrf@mgo‘ﬁ@ Y SRR g R EhA PR &R B P RUHIE By
10 The present invention includes wthin its scope
so t he harnac tical. conp05|t| containin n
T Prate iRe R an ik f Bin SO RRES 15 Bf Pantrou el iolie RS a
cof@ifiguR an &dtive fubktante ahefdpkutizalpeffoaversanttdf @ ablhp/ound of
foing.geh@t (%glp arm%lcgutlgaql?/rag%];ta % ngte tlhc!erec?fs as ?Nn a z?r)%'%osmb?e 1somer,
or mixture of isomers, covered by the formula (1) in association with one or more
pharmaceutically acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants,
excipients and catriers 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 incontinence, and
inducing anesthesia, as well as enhancing cognition, and preventing opiate tolerance and

withdrawal symptoms.



10

15

20

25

or m xture of isonmers, covered by the fornmula (1) in
association wth one or nore 15 pharmaceutically
acceptabl e diluents, preservatives, solubilizers,

emul sifiers, adjuvants, excipients and carriers are

t hose conventionally used in pharmaceutical and
veterinary fornulations. The present pharnmaceutica
formul ati ons may be adapted for administration to
humans and/or animals. 20 The conpounds of fornmula (1)

are useful for treating and/or preventi d L
mi ni ni zi ng neuronal |oss dssociated mﬁtqgg?ﬁgﬁéggm”ﬁk“m"

i schem a, tra . .hypogl ycem a and Sur ge CNS

it oy QL of st By Bo Stabar o Bugie R ot f i paggency
coAkﬁbﬁkﬂﬂhy%ede@m&eoneammowy@mhh@nmam&ﬁah;ﬁ@kﬂk@&b@mdssmm

n |n on s di sease, ,.Par ki di se se and

cobYtroEocs FRETRG GFBAE0 RGN GRUE GEneron pievening
blednzegilane e&tnaf]ﬂztdneatm,eﬁeusdpnmyl dirérobioizichlieasédSdisorders, e.g., jet

exci t t or tric sor
o ey ShraRra e ST o O DEhco R Dk g pdbtems, and

seﬁbﬁa])-rrdﬂéds dis@tets,atgy 5ed@&§&thﬂf@t1Vd d:iscdd'is Q&AB)S enqll:&ylﬁth odicstjons, e.g.,
n ar ct dene

cotltéaﬁzgwtgg Saf]g nQerathu%rS??ﬁlouWer % tplrerw nstrua‘ ﬂ/rndrr? l”noyperprdl?actmemla
antl Ngrowth heftwe &ﬁﬁmnqndmmphgmaﬂB&EhESM$MH@Se@ehhm&szmd other

pr@ﬁh%&]\%‘ c{]%a%eé Ipltglggﬁ%%u?n%gp rétgt\é%rr]ct@l/otﬁ)goq] IHﬁatsg%iérr(l)ld%(r)r%ers including
AIBse eoiditiont iassdcialy V\MhyseﬁéscéME t (hjhfh_aEﬂo&tigltraBtilsmeso fcluster headache,
mlggiﬁ{eaﬁ;mt g?)%&t?({pa glgeées éﬁgﬁz%'}gﬁ a?J;w%it'glét R esc%v (,egtm obesity), and
asaflgidnd stimaltbredingf e .4 hegyatios eﬁfertﬂm]pﬁhmgi,Spelagel cdior.

condi tions include inpotence; cardiovascul ar di sorders

i ncl udi ng hypertension, preventing blood coagul ation,
anti-inflammation, neuropathy, chronobiol ogical-based

[.sqr ' di an sl eep di sorders
-Dﬂk%ﬂﬂ§§b§§F§§§5"§$g&gﬁgé ygﬁ%ﬁﬁghlft wor k probl ens,
and seasonal-related di sorders, e.g. seasona
aff i ve di

cont 8&){3“’%1 lcgn% ene%ah?vl g?fd grclorrr]leoulng og?ﬁ e %resept mvgntfon in

pre oCI oUs
adpmemsﬁtr-gmhpssymddw menudnycpebcpnephrmdte'r rsﬂm';raup oﬁpubsgmlgovmrdrferred

cogﬁa ggfnsf hg ?}%V %ctg i’?hlo otrrlm(l:la ‘Hasﬁa? ) 41 ?I‘é!tl%dhengl %ratgp Ais

&rativa \di seades
CH lajlmbrcml OSICIGH gidRtahg Y ard@abinkydspeh.em di sorders

i'ncludi ng

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. Hlustrative 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

X is-CH,-and Y is 2-tetrahydrofuryl; or
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10 AIDS, conditions associated with senescence,
opht hal nol ogi cal di seases, cluster headache,

m grai ne, skin-protection, diabetes stabilization and
wei ght gain disorders (leptin, obesity), and as an
aid to animal breeding, e.g., regulation of fertility,
puberty, pelage color. 15 DETAI LED DESCRI PTI ON OF THE
I NVENTI ON Wt hout prejudice to the generality of the
conmpounds of the present invention, in addition to
sub- groups al ready nentlo ed above, anot er sub-
of presently preferred npounds i s defiHe By

fac%; d@' rnqla l &r is a 2,4-dinitrophenyl
gro |a§‘ (] éﬁ"ﬁ’ﬁp SY" 8o CcHOOOH and R and Y are

eaclx rh)@t’r)-cngen’. is Aatitydrox gy girGuipd ibfd rdxyein panes ey .

conpounds is defined by the facts that in formula (1),

R, is hydrogen and at | east one of the follow ng

cona‘hé ip@ﬂ’smtaippdniiexs alsnanﬂh@es Withirs ifs- safe;tmphaymaceaumdl dormAslations

coﬁamrn§ afﬁ P%?czrrvgﬁﬂbstanﬁe éégothrc(%W% efZencgvci TrPoLlllg : aatcoglrgoun% of formula
(I)Qmmtphmatabms.alkyfacéépabté syt tlrereobﬁm\@ﬂhatsanpfpoisrb& iseonweNdri roikiure of
1sdDart Ivz%wcsreaé bxuﬁhmqgrnbulja §(I_)l_!§ éisr elattrhe fi one or gnore pharma&(a-trcally

I'S
ac&‘ptaelei‘cﬂlhyrd:f (pfdsldfryzittve:{)r‘solubﬂlz@s eﬁh'lsﬂiersaﬁ‘djuv\dnus Sexcipients and carriers,

tetr drof uryl ; 7 Consol i dat ed ificatio
PaF&“‘a%ba“%ﬁ&O'Vei"i"“ﬁ”’éé‘%ﬁ‘t"o%y‘gﬁ%%ﬁ‘f“cglr ’§ "'““@5 © ‘ga‘\?"s The
pr¢sSnt3ph4rrﬁHcB@tdﬁl0f0)frﬁﬁlyﬂiqnls ndy B ddagiel yfdr addyiaisnamao | xians and/or
present invention also includes within its scope
Bﬁgrnaceutlcal formul ations 5 containing as an active
substance a therapeutically effective amount of a

co und of fo phar maceut i.cal ,

- oo Bt BiarBecehi xRt asorgle FORE PRGOS Brefifapty characterized
twhsamebneMhmmbumwngﬁmﬁumrsoners covered by the fornul a

giz: él?)?agi ?so%da?%!é n r oral}brr%:saé,r nlte\rggg;ﬁargg urg?%?r%ulr%gnary (e.g. by
inmmmbshﬁmem@mnaﬂwumamwamnex0|plents and carrlers

Sﬁ;:( I}.}ggleu{s %3’"“&%3 e tmé/r%'frllcna{]rnﬂ%f) % ot rrsmﬁ an anﬂﬂunt stald at least
onprweeeatwrphalrersrmﬁmtthe:xahga‘aﬂomﬂtrai 00@rmsg, may be adapted for

adm.ni stration tq, hu L :
¢! 15 it is a contrcﬂled r&’é‘Qé fgpmd\{lé%rron, wherein said at least one member is

released at a predetermined controlled rate.

?{)]eg%ation

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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ani mal s. The pharmaceutical fornulation according to
the invention is preferably characterized by at |east
one of the following features: 15 (i) it is adapted
for oral, rectal, parenteral, transbuccal,
i ntrapul nonary (e.g. by inhalation) or transdernal
admnistration; (ii) it is in unit dosage form each
unit dosage conprising an anount of said at |east one
menber which [ies within the range of 0.0025 1000 ny;
(iii) 1t is a controlled rel ease formnul
said at | east one nenber i's 20 rel ease
predeterm ned controlled rate. For ora
adm ni stration, the pharmaceutical fornulations may be
ut i The eghafsaceutal tfabiluetisns ne@palsb ebs eiliddsia®Nsuppositories  with
sol ut i s _or spen3|o S: PO ..Par ent er .
cofggmtaneC R SR, Diroref of RToR oo mayer B G Blgmately. the
forafoicheBay bH‘mﬁxIef‘@ﬁNmbE:en asie]mn&pen&;hnclﬂmll l@kahsuttlnew&ﬂvd‘)formulation
enul sjons, 25 in ueous..or oi
s§{TL behEPy et B ah et MO G b §F R ientin
ma3fbe @i ndseerd dotigausmg Cransbticoal intragulih ey @ftrabddernsad dellvietyi sytems.
or otherwi se of the active conpounds, in the vehicles
that are used in particul ar enbodi nents. The
f or midoadohbitatiomyof abkd cérmminadsl of oemilail ras veellgas their salts with other

R e A e I I ——
anglpgaick, Qiﬂhpdﬁlﬁnso&’sgirugs r(diﬁﬁﬁ;neigﬁ)i andn®n-@bpapésdrgs drigk)eor the like, fall
ctive m xed with 30 conventi ona

wi %Q&F%Bﬁggﬁ?p%ﬁﬂﬁ@Y¥V?%g exci pi ents. 8 Consol i dat ed

Speci fication The pharmaceutical formulations may
al sg. be utili p as suppositories ﬁ@ conventi

nal :
sup %F?%P?mﬁ%gegwéﬂEﬁ ?V%@8B£“bﬂ$ PE%T%€F&°rpmV“m“&
anqbymeﬁmde@neAbﬁ&Mﬁ&h%MﬂhyiwthanméommuhQICNBSammyhpﬁgbmmnm

made avail able in
angéltr'g%\/(fql%é ﬁlﬂ(l)rg?rlf glﬁflaldlgg gFUd eﬁer\eﬁl ly%(ilseg%eaﬁuchoz\/ éﬁz‘%glmer S%lSCﬁSﬁ
anfybeophid aatrad stl'emeis,pemndﬁgtori%brcﬁmer Pafrlh&oﬁ’@ﬂ'ﬁ@mdSanﬂf Down’s
t [ ti b t d i . .
yePERETRUH O PHOPUBE RORA o EPAREHeP e EFDEpgon of the
ex&;&ﬁdxﬁrmmno /hlcﬁi@, ﬁgﬁhatﬁat dl|§m<$er9fe g helee;ormmtﬂad;s epflepsy and other

coTl\HlésH d?écmieés agglﬁtgtpsar: |§/tr1c6tdhsease \th)SlSptSCnﬂ% demer(l:t'iaI multl infarct
deinbnytiaD | cghicC gain aandlgekin), | glaicoha, a@MV Irétin@iss urinary incontinence, and

ontso Igated gpemf@atlon

inducing anesthesia, as well as enhancing cognition, and preventing opiate tolerance and

withdrawal symptoms.

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,
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10 anal getics, antiparkinson's drugs (dopam nergic and
‘'non-dopam nergi c drugs) or the like, fall wthin the
scope of the present invention. The conpounds of the
present invention are useful for treating and/or
preventing, and/or mnimzing neuronal |oss
associated wth stroke, ischema, CNS trauma
hypogl ycemia 15 and surgery, CNS disorders including
neur odegenerati ve di seases such as Al zhei nmer's
di sease, anyotrophic |ateral sclerosis, Huntin
di sease, Parkinson's disease and Down’ s(ﬁ§ @?%%gmm'mmm"
reatin reventing the adverse c uences of
anf EPb SareP o ERhihenoBf Rt {EERG TR iagRgginctt and other
prcps“gfa:dmeaiusream djieﬁl@fl ded smoepigstate gtevalp); thrswredestan depndlerep.&yudmg

Alg)gs 8%nd lons ags(c))glvtgds stltYleseQesg%[:e gor %thalam)l(oglcayfilts‘%s ?t%{ Lez'aﬁache

mugnememknaprotehmnnd1a:be|tra|s|ab|(|aamah gesweikht ggihaisonies, (leﬁllh‘k/obesny), and
t.onltl L
o ARt Py ey 6T AR Ry BOgmrRkE it

preventing opiate tol erance and w thdrawal synptons.

congﬁ%/f"g%“sffoaﬁrw‘;'c%e 'lfllls?%&{p?yeslfgn? Orw"?g)z( ’I‘a?"g’nets ﬁ'pel g[ g ngrgyAmPles
ardoendarsmodbd dc tltustratzatomyndnd e a@tnhuamd;:ti natimitnthotcdphef the present
lmgngslﬂ%nco ounds, such conditions include inpotence;
scul'ar di sorders including hypertension,
preventlng bl ood coagulation anti-inflammatory,
Eanr?lBulE:qp??{]Xrglngg]errl(z)ng% (&d?g‘é‘}“ heny@etcﬂgrglzlgggle;;edeslgeejpet
syndrone, shift-work proble and seasonal -rel ated
ve di sorder (SAD);
2 ontraception and
i nfe py\ecoci ous pujse /7 prewenst rual
' ia, 9 Consolidated
SpeC|f|cat|Q@ and growth hornone defi ci ency;
neopl asti ¢ diseases including e.g. cancer and ot her
pr oKiyfiesraine \EBl(EXasg)ss dikelvedin Bechfabyvbite @liznstiateo cc flask. A

SO@Q%\QTF té)lncls n?@u%&c?béu gg]\,\,. 't%g;geéégeg%éqg't%g adAeladDaf. clear yellow

sol@ﬁdﬂt h&bmhpmf@ahvﬁmsﬁas es¢c dflaugteNaiead@nhien are introduced drop-
m gr ai ne; skin-protection, diabetes stabilization and
wiggeingh fleski Fhegieacsipe v lsft @t e Amptusi avgmighride fdloganggporning
theafo‘P'mEcPl@rﬁ' )JJHJ)W *?;Fe%f?;%t@gs fiflerfd, wasRQAUv it kNQt'%r and ERirol bhid ¥ried in
puberty e color. The i'nvention w
Pﬁsmmﬁﬁédl pradacti@prawrield 6B%anpl es. The fO||0MAng
exanples

£5

Example 2: 3-(2-aminobenzoyl)-2-(2,4-dinitroanilino)propanoic acid.
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are understood to be illustrative only and are not
intended to limt the scope of the present invention
in any way. 10 Exanple 1:
2- (2-am nobenzoyl )-N- (2, 4-dinitrophenyl)ethylam ne. N
ZZ7ZL~ NOz O 2N NFJ Kynuramine .2HBr (125 ng) is
di ssolved 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
solution is forned). After five ninutes,cf cc. ,of lg%x
NaHCO8 sol ution are introdiced drop wise 'OHSQF'ﬂ%edffpég' ication
The reaction is left at r09§%tenperature over ni ght .

\i ng norning the rmed |ight yell ow
o iLsnii | tered—(washed with water and ethano
\g 80 ng of product (approx.

£ di nitroanilino)propanoic
Specification NOz NFJ OZ N O
dhni ne (125 ng) is dissolved in 5 cc
nol in a 50 cc flask. A solution of
2,4-dinitr robenzene, 71 ng in EtOH 5 cc is then
added (a clear Vel l ow solution is formed). After five

m nutes, 2 cc of°a 10% NaHCO3 sol ution are introduced

dr op-Kynutesie i(MR5t Mg) fsldaslvedTines ecatibsoltei hahéif ih a0 coEk. A

soltuggﬁ)%{; %E49Jir$itrco) ueorrcmegzr%é, ;I;hrerlgfiglétSW 9%0 nl?rtlpelnna%ded (a clear yellow

solution is formed). After five minutes, 2 cc of a 10% NaHCO, solution are introduced drop-

acid. 10 Q)
NH HD\ & L-Kyoy
of absolute et

wise in the flask. The reaction is left at room temperature overnight. The following morning
the formed light yellow 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 (1), as well as the possible isomers covered by the formula (I) both separately and in

admixture.

BIOLOGICAL TESTING OF COMPOUNDS OF THE INVENTION

Experiment |:

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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the formed light yellow precipitate is filtered,
washed with water and ethanol and dried in UHV

obtai ning 80 nmg of product (approx. yield 71 % . The
i nvention includes al so pharmaceutically acceptable
salts of the conpounds of 10 forrmula (1), as well as
the possible isonmers covered by the fornmula (1) both
separately and in adm xture. Bl OLOd CAL TESTI NG OF
COMPOUNDS OF THE | NVENTION 15 Experinent 1:

VPTP- L1 eat ed i oo w th wi i E:ogf 02: St hr Loyt deeigpedon
BL/ '
G PR I8 i o0 P G 25 e s chamber

(i.4. heiighex a:Ig@)’ yas (ilived M £ eoundyreofed vovded bbowitl ¢2 icmehick evalls and
roomwith controlled tenperature

fkwnge§am§§§cgﬁ%gh@¥5ﬂg | i ght-dark schedule (12 hr

on/12 hr off, lights on betmeen 06. 00 and 18.00 hrs).

Fre ccess to food and wat s, maj ntai.ned . .

thr BERBUE e HeP e A ps 4 AU GBI SR Sopsigingamgcrolon
rodendteti@agad4Orl2y xdl&rdnngsaquﬂad’ed withinofwol sie@htof]nﬂa-red beams (at two
diffcgcgr}? i?]'ﬁljégt\%gen% lg ea%%j ];?éfg ﬁltgh,oga g r%aglcr)es%ﬁsctl\cl) o)eotgﬁnsurggg tgi)f the
sab@ist, |ahaddep), waf bised to medshiei spyntinesds and/geammmupddaa@d dcrivity of

oundpr fed bhox with 12 cmt

MBS S SRR ek, Rl a2 T P T TN was
meﬂaﬁsdlb)eﬂieﬂktvs gad df mfrpad dtdns: Cédmtsawérem@smﬂedjﬁﬂy @den the mouse in

i By e R S D et Re R v B gia® honghou
thél&ﬁmhc(nait letelwsbnféﬁilglﬁ feeéle)eztn; :ﬁez?mﬁpte@he th@Wnﬂd&d?mentzreglstered
wepinEppou gl i okt ch agpyenhireits JTAE AQHTHE VA Feired by o

serspOat ;ﬁﬂemsmamdb Qrgrdﬁclpgerientéudlle,dnmted ronaclevey ivtith aofounterweight)
: and control mce. The fol ar.anet e were., .

S B8 5 BB eRE N 10 ot PEROTGE TR Fl ey g ibraten

lec@fved fiomahetstragdysuch @o thotesprosirced balybg toesredtionrahy reakiggas well as

nouse | orlzontal pl ane, anbul ati ng around
*?%%%FSEWS gammnﬁﬁﬂ% W&s registered throughout the
time when at | east one high | evel beam was

| nt %r);alili%rc% ea!surements ﬁocomo oenr re%frmgr%lr’zlg o%alraechifigz}:efvggve days after
MPTP injections (2 x 40 mg/kg, s.c., 24 hr interval), the mice were injected i.p with 2-(2-
aminobenzoy!)-N-(2,4-dinitrophenyl)ethylamine (0.3, 1, 3,10 mg/kg) or vehicle (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 5Smg/kg L-
Dopa (s.c) and then replaced in the test chamber and activity measﬁrements maintained for a

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

Table | presents the mean (T 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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was proportiona

to the anount of tine spent

TOTAL ACTIVITY was neasured by a

simlar to a granmophon

e needl e,

sensor (a pi

rearing.

ck-up

mounted on a | ever

with a counterweight) 15 with which the test cage was

constantly in contact.
of vibration

The sensor registered al
received fromthe test cage,

types

such as

t hose produced both by | oconotion and rearing as wel |

as shaking, trenors, scratching and groom ng.
Behavi oral neasurenents (HQCOHDtIOﬂ reard n%u%ﬂd cmi
activity): Twelve days aftér 20 MPTP inj 8t g % on
40 ng/ kg, s.c., 24 hr interval), the mce were
injected i.p with 2- (2-
am|/nobeMRBATMEN{TZ, 4- di hOCOMDENY || ) eRAXRANGNE ( TOTAL
3,10 ng/ kg) or vehicle (10%EDNBO 1% CMC) and ACTIVITY
1 Al a2t ol +thaoraoaagftar a ant 1 vi 4y +
ARl Y T T rotlor AT ST A1® BRI Y| nlseagio
60 P?i_xghl QO i i" t'r" jb@ wetie lvzgd%zgt'i"d "W’LLEII 0937
SHIK@ﬁT)O35§6§ @ﬁen replaceg 43t he| t 01093
chdnbembandﬂabm0w+ty neasurenents nalntalned for a 25
f Each
S?[;hymm%mw®g$wag1?3v dose mas*?iyarati; bgcila ;ays
*

ﬁljl\}[ %HQJ, ﬁé&r(g devi gt oﬂgﬁ)l ocornot |Sg%1 4$eart ng 2§%625
totahmmﬁathDNwzgounts of MPTP-treat ed and cohtro
nice.ad %I%red elther 2-(2- anlnobenzoyl) N
(2, jilﬂ,l]t;r ﬁn‘y 3 Xlﬂg}!n)eetl A ;1:'?) yehi-cl % A 6 q}.g ¥
wi 1| MBI +aB’lgﬁ(lggs(ﬁol d daos JP ]I_7Dopc 194 | elel Sg?i ]
S|cmhmkﬁaﬁﬁﬁ)qumepresented by an|asterisk (Tukey HSD
t est 1 ansol i dat ed Speci fication TREATNEHT
L OCE DRt} lr'\imm?grn N I\CT! Vl T ‘é":‘"‘ui el e—10001 Ag R
92( 152 \PTR+veHPE 18 20000 655H92° 45309@ 625
NPWmeuBagb%gN32@2 27364 29073 5|1601093 am
Ilvgc E“qzo %')’éth%““ﬁ gl”ﬂlofar0522242*922552?5”6 %

aninobenzoyl) N-(2,4

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-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.
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dinitro henyl ethylam ne MPTP+3ng/ kg 2-(2- 510107*
731110* 6563781 * ami nobenzoyl)-N (2,4 dinitro hen

| eth |Iam ne MPTP+l Org/ kg 2-(2- 470110* 619102*

6250625* am nobenzoyl )-N-(2,4 dinitro henyl

et hyl am ne

2- (2-am nobenzoyl )-N- (2, 4-di nitrophenyl)ethyl am ne had

no effect at any dose the first 60-m n period before

L- Dopa, as conpared to the MPTP-treated vehicle mce.
However, 2-(2- 5 . P
aninobenzoyl) N- (2, 4- di ni P ophenyl ) et hyl &AM9EdatH3R5¢ Seption

|can all three behavi our ters when
ad n’(sﬁI"g?’é }HZIE%@'@?‘H SFUAE S)U'éta%ﬁ‘bgt@% SR P50 Wtsedecqpiated without
anzLesdE)@@eaanthe(lﬁppoammb@mmlvéd IN-v(az én GHIIRict in@REEY (0. 2 0 4mm), in
et hyl am n I mpr oved sk?nlf can

a sEHBOn sEtaTTe R 1SR g Rl 2 P0G i e 26 Natico,
ZOI\Q? Bsd rSﬂ@Jse\germpFe%lcu@a%edermé gﬂtl&pf&@@ Mo T r&ﬁ'nhlt&lllp%rature. The

group.
enynfac érmtmewmﬁczcgwe)i -iNthezame golpiianr wighlemgt $edhepneariraiéon (0.5mm)
com mng'@trﬁ% pto%ayeemrﬁhge@mg oRzae. &R m@&baué;}aﬁt tMenzyme solution

ts | vari ab eri ment
PFCEF@@drabpﬁ‘stWd ogilcain. cﬂﬁla‘i’SaWFrerl‘ieB%lﬁquU@ﬁly in enzyme-free solution

coﬁ?ﬁfﬁg%ﬁr{ﬁ{ %a@g cSWeBt?:ﬂl%ﬁ ah@ ugerdeﬁlm Y 6|8ﬁ%ragtﬁgnmg isolated neurons.

canmpal neurones o nsol | dat e
Th8pelaut thezniimprockduwé &nelsolntl@fs \Wrep@omawpsaly samﬁalued) mith a 95% O, and

Jstar rats (12-14 da% were decapitated w thout
7R ess HEs L taﬁam@%p*ﬁ 6p5@§ﬁ%d§sw o BRBNSE s fransigged into the

extrace u%r soFulfll?rrlT:V?gn aj_%lbgl ¢ I%P(CI aET) 25 lﬂ% %3% H’%I 0?0 N-2-
hy@i@@exhylpzpewaem %ah&h@%m adid (gkmpw adphste@OSIthVRIGOH to 7.4.

rei ncubated in thi tion f 30 m n r oo L
sifilgsll B e SR 99 e S HPRET PR e QA gy dpsocidon
meltod. S“&msheﬁbthumbtem 1M1 M ml amdlepredeaidd o ondlepirt af demritic tree. After

isoqact)ibém were usually suitable for recording for 1-2h.

Salines and chemicals: The contents of the extracellular solution was as follows (in
mM): 130 NaCl, 5KCI, 2CaCl,, 20 N-2-hydroxyethylpiperazine-N'-2-ethansulfonic acid
(Hepes); 0.1Mm TTX, 10Mm glycine, 300Mm l-aspartate; pH was adjusted with NaOH to 7.4.

The contents of the intracellular solution were as follows (in mM): 110CSF, 20Tris-
HClI (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.
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containing 0.4 ng/m protease fromaspergillus oryzae.
The incubation in the enzyne solution proceeded at
32C within 10 min. Slices were kept subsequently in
enzyne-free solution containing normal Ca2+
concentration and used within 6-8h for obtaining

i sol ated neurons. Throughout the entire procedure the
sol utions were continuously saturated with a 95% 0,
and 10 5% CO2 gas m xture to maintain pH 7.4. For cel

di ssoci ation the slice \Naﬁ jJransferred i%tgoqt“geds ficati
extracel | ul ar soI uti on cont'aining (nMV: fgd Sngcitication

hydM@f{afﬂWﬁﬁ’ Hé’Feé’?r ke Ryrrents ayereisEid AT @hragspefe active Bessel
fillehlefgia)ly szﬂirblétﬂjitulsd et 6U0dMs WldtdormMDA ﬁitlngbcEcm‘&hisSNMDA-
. ﬁgng i sol aé CA and nes of hi 1 QQBaL 4 300
INQLTL BYSPGTYBT B‘erg 0 ﬁr%d‘ﬁe%sr‘fre n%t*heo%f >Rt a’B Aret &t
mNIOE-k&miarial oy eqmoV asd &sssabtdonpallie afrredignddre trécorded @€ .holding

After i solation they were usually suitable for
poF@@%FHpﬂg'for 1-2h. Salines and chem cals: The

contents of the extracellular solution was as foll ows

in ;. 130 NaQl.. 5 , 2Ca , 20 .
N 2 gy oLt PP R RTRan e S el SR of g stpstance was
avérieaes Jeast Gor WNNIST THe effQMN sgbsydita@as nsdb\lvka ds-t%rﬁ&fntrﬁtcﬁlﬂo where

H was adj uste W th to 20 The contents
I'a3dhs HtrieRtE9eT PC%OBHEB%W“&%?'@A‘]&{SW“F&" BRE ‘Pr?o‘?ﬂx%' °°'Id‘“°“5
S.1b GeEseniR QihRdasd ddvi@tiof.ph=7. 2) . L-aspartate and gl yci ne
sol utions were prepared on the day of experinent. The
tested substance
2- ( Zhaattvagnaoyiy 2(3-drdndbeslion)) hrDphiamppial bl RnfindConEMDA-
di ssol ved in DVMSO 25 Current recording and data
actiyptnd carrents: The drug- containi ng sol utions were applied
by the fast concentratl on clanmp" net hod u5| ng

"ji ||n1p| ng + ahl r\ or\f |n LDlnr-\rrvn Rabhat

The
Tt e

currents were recordad_\mtr D} CEERS Ig@hn||mm i
2@emamberezoglRN-(2clonf i glr at i jﬁ. Relcor di nfMEAN & SD
rfornmed using EPC-{7 L/ M pat ch-¢l anp
d?nq&{p%FéyZ)FW%Tpn nsol | dat ed |Speci f|i cati op
IMMM activated currepts: The currlents were filltered |at
3kHz (three-pol e act|9g7Begsels fi|B0.€T) (8386t all§.98
sanpl ed at the rate 6000ms per point for NVDA

activated currents. NVDA- i nduced t ane .

cur PRSPt il T IR B st R arG o) thvlamine
hagh ylotkieg andin3GONMDV deecpsypart ate in the control and

test solutions. The currents were recorded at hol di ng
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5 potential -70 nV. Cal cul ations: The inhibition of

current at different concentrations of the substance

was averaged at least for 4 cells. The effect of

substance was neasured as the nean ratio I/lo where |

was the current under the action of substance and To

was the current in control conditions. 10 S. D

represents standard deviation. The action of 10 MMV

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

NMDA- acti vat ed currents:l%NDIVIDUAL CELLS: }j%st ificati

2-(2-ami nobenzoyl ) - N-(2, 4-°1 2 3 MEAN csbyOnifilifated Specification
Céﬁé@ghenyl)ethylan1ine 10 MM 92,77 77,15 80,17 83, 36

; 15 Thi s experinent reveal ed that

2-(2-am nobenzoyl )-N- (2, 4-di ni trophenyl) ethylam ne
I hasAa bloqﬁig%naﬁki&%%a(gn NVDA receptors. 15
'Cons&opagfed' p%0| icaticoh CLAIMS 1. A conpound

having the formulaR(1l): R RIHR2 I A f "NHY O

5 (1)

'Tz
= H NN
o
@

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,,
alkoxyamino or aryl-C,_,-alkoxyamino, but excluding (a) the compounds where simultaneously
X is >C=0, Y is methyl, A is 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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and stereoi sonmers and pharmaceutically acceptabl e
salts thereof, wherein: Ais Cl.6 alkylene; R Rl and
R2 are independently hydrogen, hal o, hal oal kyl, aryl,
a heterocyclic group, a heteroaryl group, alkyl,

al kenyl , al kynyl, arylal kyl, aryl al kenyl, 10
aryl al kynyl , hydroxyal kyl, nitro, am no, cyano,
cyanani do, guani di ne, am di no, acyl am do, hydroxy,
thiol, acyloxy, azido, alkoxy; carboxy, carbonyl am do,

S-al kyl or al kylyhiol; >C1. 6 al kyl
>C=S or a single bond; ande i s hydr ogen%[g’ﬂ%’ll'gatedosi’ec‘ﬁca“on

%gbﬁﬁ!ﬁlakgagyg‘ek%ﬁﬁgdg{‘g eg/:s{n?u '§ﬂ%§ )7? lsh%t sengg b%md Y is
aqaguyyhaA ket IoH,C B! ¥R RKMHAN, arenY SHaX Yaldayd whend hE %OIe@nc@A(Rz)
ano, cyanam do, 3uan|d|ne am di no, acyl am do,

¥ dsqeemedhiodie in e ypgsilion of shelspictsd Pﬁ%ﬁ"e ¥ boxy,

carbonylan1do styryl which may be r|ng substituted by
up to four substituents |ndependen sel ected from

2. anoAgoryenggeserdirgloglaim fgiayine ggrmulagH 3//I a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, al kynyl ,
aryl al kyl, aryl al kenyl , arylalkynyl hydr oxyal kyl ,
nitro, am no, cyano, cyanam do, guan|d| 8, am di no,
acyl am.do, hydroxy, thiol, zi do, al koxy,

S-al kyl , 20 hydr oxy,
Cl1_6 al Cl 6 3 no, di Cl.6

al kyl am Cl 4\ al ko is! or

aryl - oxyamino, b@h excLadi (a) thezconpounds

where sinultaneously X is 8¢g£0 Y is methyl, Ais
CH2CH2, R is 5-Ntethoxy, Rl is H or fornyl and R, is H
and (b) the cdnpounds where the nmoiety -A(R )-NH X-Y
is -CH CH(COQ +NH2 or -CH(hal oal kyl) 16 Consol i dated
Speci fication Fh}KCII) NH2. and (c) the conpounds where
simul taneously X is a single bond, Y is arylalkyl, A
i s @2cH2cH2, "both R and R2 are H and Ris 4-haio

wheiBereleR FB@byen; GEhA(IRRkthoRdIRXisYyl®gehed Terehyl, ® I%G]ykifd)gen or
the 1-position of the depicted benzene ring 5 2.

catboxyploand R ae bdrogenghale heloalkyh aryl, hahstterﬁgyfﬂ@rmupaa (nPtIBr)oarngrour),
alk@l talkenyl alEznyl\Kz)irylalkyl 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

1-4

pharmaceutically acceptable salts thereof.



10

20

25

OO02N NH R (I'l) wherein R is hydrogen, nethyl or

nmet hoxy, RI is hydrogen or fornyl, R2 is hydrogen or

carboxyl, and R3 is hydrogen, halo, haloalkyl, aryl, a

het erocyclic group, a heteroaryl group, 10 al kyl,

al kenyl , al kynyl, arylal kyl, aryl al kenyl, arylal kynyl,

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

guani di ne, am di no, acyl am do, hydroxy, thiol,

acyl oxy, azido, al koxy, carboxy, carbonylam do,

S-al kyl or al kylyhiol, and.stereoi soners and.. .

phar maceutical Iy acceptabﬁg salts thereégﬁﬁTgmg!&mcmcmm“

Conpounds ,accordi n o ¢laiml .where in formula (1),
T DSBS FeeOls g sl P Sere o P Gy eteptable
saltsZthéfe &80 grp iEMYthula ANYR, & hydhgehadiBay 1426 onblBS thi: tfdltoRGhgbdbnditions

1-2 substituents selected fromC 4 alkyl, Cl_4
appliegorelyOH, nitro, or Y is hydrogen or styryl which is

ri ng-is $WRaLLY k&g by up to two substituents
i ndependent|y sel ected from anong hal ogen, Cl4 al kyl,

Cl_4 iaCKex,or OH.CHEPPY; andfojl | aryl -C1. 4 al kyl, or
aryka% 4 alko§ , and stereoisoners and 20
phafn gﬂ?$?a?15“acceptable salts thereof. 17

Conxal b dagiedonalfad ivf ik 8aldifiophényl GRAPOUNds according to
claim1l, and stereoi soners and pharnmaceutically

acceptable salts thereof, where in formula (1), R 1is
hyd : -one, of [ .ow LApd
P s R AL B R P DR
salgsrtha@epfOMEBIOH; foramudly (b X apd Yiase seledicd geqombimtignoas fdlaws: a
si ngl.e_hond, and, ¥, 8.2 4-di ni trophenyl group. 5.
Compounds accoréin 'to claim1, and stereoisoners and
phaXnadeditand ¥l ik ¥-teiabedsefatyl:or 10 salts thereof, where

in gthamkh)Szxﬂﬁmgmgﬁgﬁgnselected i n conbi nation as
fol [ows: * ’

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.

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.

5. A pharmaceutical formulation containing a therapeutically effective amount of at least
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Xis -CO and Y is 2-furyl; or Xis -CO and Y is
2-tetrahydrofuryl; or Xis -CH - and Y is
2-tetrahydrofuryl; or Xis -CO and Y is
2-acet oxyphenyl; or 15 Xis -CO and Y is
3, 4-di hydroxystyryl or 3, 4-di hydroxyci nnanoyl oxy. 6.
Conpounds according to claim5, wherein at |east one
of the followi ng conditions applies, nanely: Ris
5-met hoxy; and/or 20 A is CH2CH2 or CH, CHCOOH; and/ or
R, is hydrogen. 7. A conpqynd according to cl.ai e
which is 3-(2-ani nobenzoqu 2-(2, 4- Consolllgatgg él'peCIﬁcatlon
di ni trognilino)propanoi ¢ .acid, . and stereoi soners and .
onG HFAPANEE LTS e%l"rs@ i CEHPt bl S¥SIPAY Py Bolfast 0pg Rharmgceutically
acEPAPIR lifble dieh€ ol ddted GrobrOdifile@th, (Prdservattvie; Roluilizers, emulsifiers, adjuvants,
2-82-a ] nobenzoyl )-N-(2,4- dinitrophenyl)ethylam ne,
YR DAYF FHE Ut i cal |y acceptable salts thereof. 9. A
phar maceutical formulation containing a
therapeutically effective amount. of at least 1 .
10coneaR e futhf e G E g s Bl BEhe sy o
lea€d die 1B the followagSoairad:i on with at | east one
.pharmaceutical | accept abl e ingredi ent se|lected fro
G+ BonaLEP Sy BE ol B e Bure T PERE R "G tranadermal
addjiskdadit S, excipients and carriers. 5 10. A
pharnaceutical fornulation according to cIain1P,.mhich
(i)' s fdF Pt OReee {eTe FRL e ilPsape copRute Yhangpt phgid at least one
coi‘r@d)dn@}ﬂlﬁl@l lfeSalithlih@l&Zral(gl)ofb.BOjSSIOlﬁd&_@t ed folr oral,
.rectal, renteral, transbuccal,. intrapul nonary, or
(i i e iROFS relcitn et ShEe g i o fef B SPRRId  selgd at o
prddefermin@bchtrolidiratiosage conpri sing an ampbunt of said at
(ivgeggtfgr_%ggsge% 'tg:o?la }9 gtqgas\tl\@rlleclpnolwln%Eerggegtlgcla”y taCI}ﬁ/e rir?lgrr]egd?en(t:)];electe:d

from neuroleptics, thymoleptics, anxiolitics, tranquilizers, analgesics, and antiparkinson’s

drugs.




(ii1) it is a controlled release fornmul ati on, wherein
said at | east one conpound is released at a
predeterm ned controlled rate; (iv) it conprises
additionally at |east one known therapeutically active
i ngredi ent selected from neuroleptics, thynoleptics,
anxiolitics, tranquilizers, anal gesics, and

anti parkinson's 15 drugs. H Use of at |east one
eanpaund as defined in any anme of elains 1 8, or ft

phafffifteeut 20 , - , ante inf "
ehronablaleglettl relatedlélsorders Seag@ﬁn}gygi%fgchmn

. “benlon ano_funnr

eandlflans asseelated 30 , 19 Cbnsolldated
Specification diabetes stabilization and weight gain
di garders, and for use in anifnal breed*..,



