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1 Consol i dated Specification 2-AM NOBENZOYL

DERI VATI VES FI ELD OF THE | NVENTI ON 5 The present

i nvention relates to novel 2-am nobenzoyl

phar maceuti cal formul ati ons containing themWMMWMMMﬁmmm

of the conpounds in the manufacture of nmedi camenfge

for treating or preventing various di seases.

BACKGROUND OF THE | NVENTION 10 The present invention

rel ates generally to novel conpounds, their use in

t herapy, and pharnaceuthal fornulat|OQ§

them The am no acid tryptophan i's conver

bi ol ogi cal |y thro athmay

(Beadle, G W, . {),EBOT §,)J. F., Proc.

Nat. Acad. SC., 33, 155 (1948); see Charl es

i d , E. Qull berg, Agnes Fay Morgan, and

Féﬁﬁh@#qﬁﬁ%ﬁﬁ%@@iB%%RYPTOPHAN METABOLI SM |. CONCERNI NG

THE MECHANI SM OF THE MAMVALI AN CONVERSI ON OF

R TR YOS NG fNEE o008 S0
foﬁ)mﬂxuoaoccﬁnfa%mg therh) andiugt efthe comp@indp mahe manufiretuadofl mai@dments
to kynurenines (Wlf. H - Studies on tryptophan
fOHE?aéﬁ%Prngﬁe“‘h“gn‘%”"“s B5H6% din Lab | nvest
136(suppl .): 1-186, 1974). In peripheral tissues, in

T T A A

|ndolean1ne 2, 3-di oxygenase, which results in the

tion of er  Kynur e nur eni ne, f.or
{ ey breaf pverhU s M bR ol SRR ndiClsl #8Sy, and
pharmka¢auticgirfomeatiohd @htaingngtthean. 25 key conpound in the
kynur eni ne pat hway (W Eugene Knox and Alan H. Mehler
THE CONVERSI ON OF TRYPTOPHAN TO KYNURENI NE | N LI VER.

) ‘IIhIEa:ﬁIHoJIQbEDyptEFﬂYPTﬁEMePER@gicDASEm@ﬂ BASENS¥SIEM
pam%l%é: %ﬁwﬁfﬁﬂgl\g s and I\éycl P IF Pg?:emt }gca%sgé 3138753
(1eemcea Chates Blaglelbergérn®larytd. éhltll;)erg I'rgnbsr}éwyM(Hgdl amd Samuel
L%ﬁ%vggyhgiégm%%gﬂﬁ\gﬁﬂﬁbhs‘fvﬁrf. EEREEMNRN O TRENECHANISM OF

THE MAMMALIAN CONVERSION OF TRYPTOPHAN INTO KYNURENINE,

KYNURENIC ACID, AND NICOTINIC ACID. J. Biol. Chem. (1949) 179: 143-150). Over

ncs:o ldated gpec?ﬂcatlon

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

RN
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30 the large neutral amno acid carrier. L-kynurenine
is nmetabolized by three different enzynes in 2
Consol i dat ed Specification mammalian tissues:
kynur eni ne 3-hydroxyl ase which form
3- hydr oxy- kynureni ne (3-HK); kynureni nase which forns
anthranilic acid and kynureni ne am notransferase (KAT)
whi ch causes the formati on of kynurenic acid. 3-HK is
nmet abol i zed by the sanme KAT to yield xanthurenic
acid, a netabolically inert side product. of th
pat hway, or by kynureninage to give 5 ri Qs lgmmj&mcmcmmn
3-h droxyan hr ani lic Cld i.ch is_ev ntu
MR ey ﬁsy'aﬁ?% Sy s ien ey P?ﬂygr F%"wr- ¢-HK);
kyﬂ@ﬂeﬁjinils‘é »\lliﬁihb &&ﬂ{siaﬁtﬁﬂifnbﬁt aéjd hﬁtlelnGrleﬁmaEmﬁotransferase (KAT) which
ori hosyl transfer i el di ni coti ni cid
Caﬁi‘}ﬁgﬁ[ﬁl B éygwa"%%@%%?%m%%@[}%zi&ef srTpr gé‘[ljg‘? yeld
xahmﬁllemdlaag 4 heatinicklrigsiicde PN of K¢ patheay, Gr B)Ck}dmrenmase to give

ni N ngd .qui nol i nic aci.d are
risg éfzﬁ/ g&@?’%@éﬂrai C PFIEOR P SYenwalt copysied &Oa%%&mce“d Finally,
queRRRRAEd isSmablieoay\Rinb BRIt A&d piosphofib@§ltiamdires) yielding nicotinic
gener at [ shown to. cause i nduction of

whi ch. has be
acadpfamoa ??“dwldéH'Pﬁe%H%‘ib‘?g@gat@R@r‘idB‘EtBBE‘F‘BiﬁJ‘P%theG&‘r BfPdyet NAD
formati on, neurodegeneratlve di seases, stroke,
traymati c inj ¥ gﬁ neur ovi r al ogi dlseases and

neufSNMHETg y r@('p{kp{[l)lfrquwec aagaam‘\(gmgn acid are all neuroactive

md&rﬁeatakeslof Briaapablickdaal NV drok A ANt Mhe BAGRE $ddidNgEnerdaiof8vhich
dlcak gener at or, ,and ag such it can ca

e . .
aé Pt SRR &9 £guse RICHRE §E ARIRIES Sy @OlPAtiqy e‘g , XLy gataract

fotrﬁﬁ@ﬁa{ehﬁbd@g'eﬁérﬁh\ﬂeQildéﬁs)és s@fltel @Rfvatic %ﬁ@bﬁemovﬁalb@l&él&hseases and
peri nhatal hypoxi.a, urOV|roIog|caI

S es and
neprofi3maref okjpic ae SRty Rr %ﬁeﬂfﬁa%(@ﬁﬁ% )Jesepighpgonist and

frde&ragicd QehYEWr, 286 @PIsdh it A6 cMBE leRditotoRicPy, OfBREcegenerative diseases,
oL citotoxicity and neuroto Clt | eadi n
s rﬁ%?

o . : :
LBPYL; ‘&'S‘I“ HY: HEPHoFY r&‘aﬂ’ bﬁ‘%@‘é’é’?g&%i‘?(ﬂ?éla’ gyugovirological
diseeds ahe® deuddinfMNviutior CERIoBESus MTRI@ict o1 Mmlizh€Rad to NMDA receptor
neuroact|ve kynur eni nes, kynurenlc aiﬁgp KYNA

achgatignt [y IR vXGRIREC D SPd AR ERTNIGH t ©d é%&sr“iﬁ%@' and

patHd|cafeaPpro€ided |tml|ﬂ R th&ide CHMEIMDN chE\S!ord e@ﬂd@thé@l&ee neuroactlve
KYNA, at hi gh, nonph SIO|O i cal centrations

kyB IS HAess Ut %nmﬁcai*n( 8t regen gigiF Bﬁ e AR girst deseribed

as’ @ CRREMMHSbitohf GBmpeMAC et ldadadenag®f KKKMA ar Righ, nonphysmloglcal
antlconvulsaq¥%ﬁég?:rOV|de excellent rotectl

coa@egfrﬁtg)tns Sy uwnfﬂ?g}pmsmo nifgiro Bméptamate receptors. High
coﬁ&ﬁiﬁﬂlﬁnﬁ adfi GIYNA K andiednSulednt 2andOpioeide t éxcelledl Pedtedtionf against
he glycing c(ﬁqonlst site of HH@ﬁNNDA receptorlﬁ?g fh
ex&’é"t%“hﬁ'ﬁ%rﬁfé?‘f QT ICAPFEHTAIERS B Whecthd 2BMRrbte;dieger of the
glAGRt aEsHMt isRE of GRENMDIA rebéiforf Mdtasth@dncbhigetiald inititsr of the «7
KYNA to these two Ca2+
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 nergi ¢ neurotransm ssion. Direct support for such

a role has been provided, for exanple, by in vivo

studies in the rat striatumwhere a reduction in KYNA

| evel s 30 enhances vulnerability to an excitotoxic

insult and, conversely, dest elevatio

Consol i dated Specification inhibit glupg lgﬁ?gsgmﬁkmmn
ml&ﬁﬁ éy\’ga#aﬁee@easg?k%w%%tzg{, Pgﬁcc‘a’hgu%'ﬁ‘gﬁt"la oq_rxllfoq {am %énudﬁnmes glial
tar(gbtls rnemahalceﬁflﬂmSr hmlmlceboppdmﬁh&s.n‘a’tbaﬂmam;Exbfﬁbcr 2(@R0203:1-10).

303:1-10). Since kynureni nes have been suggested to

participate not only in the pathophysiology 5 of

neuBbdeggnmmambvemamdxsgg@uﬂeoamﬁdpdemstmmwm1h¢sﬂhmmyﬁobgy

ay a rol e

ofdrlaeu%dfsz%engﬁge and selz re s%réijenpen t%]écr)ttgt Ila?fI o%lgarll yltarée number of

etlbhbglcal yf mvmawmsms,pr e pnmtatlthatnodltlhte tf@;réwnmo@e Neeayrbpose that
the 5 a‘mr%%enzg)% dg%fyaf%%s%ﬁgﬂa?eﬁkneiﬁ&e %QHPO%HELS* ﬁéscgl?e%q{e}eq’?ﬂ bg%ge?ul for

erapeutic’interven
suSu@g@smdlntnemam §nggg$tedalotqh@msrc ofdctioeouldhst butss rmhtlmlted to, by

inhi b{!hé\ng}&s P kﬂﬁ;@kn@ Bihf0Z YIRS mbﬁn‘g A&&%agai Difpgunds,

Iting I 1erne I 'at e tonpounds
and/@dirmrbltlnlglfrebratdlcngfomaelen radi cal formati on. SUMVARY OF
THE | NVENTI ON The invention relates to conpounds
having the formula (1): R RNH R2I A NHIX 0 15
SUMMARY OETHEIYVENHON and pharnaceutical ly acceptable
salts thereof, wherein: Ais Cl_6 alkylene; R R and
R2 are independently hydrogen, hal o, hal oal kyl, aryl,
a hdiemyeytoh irglates to compounds having the formula (I):

R,

R "

@

and stereoisomers and pharmaceutically acceptable salts thereof, wherein:

A is Ci¢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,



20

group, a heteroaryl group, alkyl, alkenyl, alkynyl,
aryl al kyl, aryl al kenyl, arylal kynyl, 20 hydroxyal kyl
nitro, am no, cyano, cyanam do, guani di ne, am dino,
acyl am do, hydroxy, thiol, acyloxy, azido, alkoxy,

car boxy, carbonylam do, S-alkyl or alkylyhiol; Xis
>C, 6 al kylene, >C=0 or >C=S or a single bond; and Y
i s hydrogen, hal o, haloal kyl, aryl, a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, alkynyl,

aryl al kyl, aryl al kenyl, aryl al kynyl, hy
nitro, 4 Consolidated Speé?fication anﬁ%ﬁBM%hwxgmmmcmm"

a Ci c?g?z{n%gcg%f]%aéanglg%ll%lgé agqu(rbox f}C)’lanélg | a(ﬁrr]ogyp thl&élacy?oxy, azido, alkoxy,
cadﬁkj&OEWb@Madmjo skyryly Whishi @by rhayrlr@substmtgeds blpsop ttautfedr kybstituents
m(ltiltf?ond%nm lec% rE)rHt %’In?or}ltgﬁlgidlrogglsplraﬁ]od%n qamy aﬁyg,t eq'leterocplcmc group, a

rocC
hegpraamyd , graup, hlkylealbatyyIallgnyjupyla&lykyll'ylallwlnklealryla,lkyajflkmdmyalkyl nitro,

amﬁrrl lcazlml(gycyanamlw) aglugnelcm{e amff‘cfllyo %Ug%ﬂ% ’hg@r%%y %gla!icﬁl}/ogw azido, alkoxy,
S- alkyll, allk}’ldh)pl (h‘y-dﬂ@(yvheltelﬁ (sl hydvasy,l(bxylkmag prlmo, @mbeX5y.s alkylammo di-
Ci; A %%lkwrfoa%drélxy}émmool Ci tﬂlk%i(rlxo\':?)gianlglhg_,,l-%lfql}y%ﬁigéybut &cluging (a) the

coaipkmyﬂdamhnl@ sinmytanaorsty Enis RGOLY is&lﬂl@ih)ﬂmmﬂﬁﬁz& is 5-methoxy, R, is H

o AT k08, (8 W oo

NH‘Z DIS—@-}QlﬁldﬁlkleCiPECGQthoanﬂ (cR,the| ®ntdourgls wigraryimubmaolRYy X is a

N (b)..the c ou r h ety 3 x -Y
sitele Staty 2y eRBTR R B B PRUF) (R il Ve e
maipty -CO)ARDENB- O oudrdmedvvarean thie hrposiorecfulsd depited bergzene ring.
single bond, Y is arylalkyl, Ais CH2CHCH2, both R
and R2 are Hand Ris 4-halo where the nviety
- COWA(HRRY prijifixe ty thesgederelifi df the coyepdunds dfghelpresortiinyeptongf sub-group
' | t
o A M TR DB E LU P en, methy o
methaxyb Rgris hpdroges ijfOpmé,sBmSI hydereeh o rcerémedmrﬁodu fdsis hydrogen, halo,

ha&%ﬁ(&%&gﬂ ly lﬂeti{éﬁ}gﬁ'g ingE:g,t Eg};(egleﬁ]& 1%2%;@% o b1, alkynyl, arylalkyl,

arflalkenyl,, armlkygylhyyﬂ‘r@g/@wyb rnite@ravoRg; | cyasmn (cyRBmiidp, guanidine, amidino,
g a) I S i€ .

s R L, s a1kl oo Sy, RERTHRRAR Selfyt or alkytyvol
angd sigteglskmérs andaphpimedckuiaglly, aceapiablel sksribydreofhy dr oxyal kyl

nitro, am no, cyano, cyanam do, guanidi ne, am dino,

acyl am do, hydroxy, thiol, acyloxy, azido, alkoxy,

car boxy, carbonyl am do, S-al kyl or aIknyhloF% 20 and

st er eoi soneérs and pharnaceutlcally acc e salts

t hereof. R3 NH

an



20

25

30

NH RZ NO2 O 02N NH R (Il) 5 Consolidated

Specification Another sub-group of the present

conmpounds is defined by the facts that in the fornula

(1) Yis 2-furyl, 2-dihydrofuryl, 2-tetrahydrofuryl or

(2-R-COO ) phenyl, any of which may be substituted by

1-2 substituents selected fromCl 4 alkyl, C 4

al koxy, OH, nitro, or Y is hydrogen or styryl whi ch

is ring-substituted by up to two substituents

i ndependently sel ected fram anong 5 ha

al kyl , C 4 alkoxy OH n%tro aryl, ary n&”m ed?%mﬁmmm"

pha?ﬁ‘é grué[ub &aqup 09)% éeﬁf 61)%})0%%% i 2 frge%fj é%&eqa%r t)l/]Ft"m ithﬁ formula (I)
Y tihe- fpfyﬂasbﬂihyd?p@wlf Emh;@mfanyu oc I('&RFFﬁQ@B:IhSny:h any of which may be

sugtmu(%é/aab ens subatdl‘Hen? se%cteé % m C, ?h“e aorxg,rmt i nétrcg %PQ a Sydrogen or

stkafl W’lmeh p)sr esgntbsmtmtvemyluprtmtwolsud@@enastlmependtrslyssr@ped from among

ha?og%l e S?,Il har ﬁégﬁiuiﬁl C%h ur{i) g?c'r?'ltl 2#‘] acflp Ioplaﬂ a‘?koxy, and

rapé Ve anmdunt”’
m&ﬂmwomndnébmnmwmnmhﬂyém&mdﬂeahpMQmmhceut|calIy
acceptable salt thereof as well as any possible
isomer, or mxture of isonmers, covered by the formula
(¢ IP)rle” n ths sms:dnameciﬁcanion hAndodkeme memsraenolnﬁvalent radical derived

BB BFRULLE ol AIERRLAN Ruflobb Bk SonPhESEIAL RS,
carrlers are those conventlonally used in

pﬂle res L1Jt\/|f:r(1:tfa0|n lr?crl]l?dey\%ttl?f\ Iltggcro?é %lgoot%gblllla%é thcal I;thepo%tl?ns
pre en ar maceu IC& ormur atlt ons rray
copthiming astan attive nulistancehhmmestlcahﬁﬁfcﬁﬂctlmmhmf azomifdmed of

for og?grgrdasphgf chutM‘y%cép/pzab% skt {‘lln%r%f)i%s »\teﬂ Srl{ycef)%g% tn?lsomer

reve
OraSBUCs caftlsedtew stdvetsd bothe formsbhbm @soc@tlsn twnthgmaor more

pHINRQG M@uc@%ﬁ%geed.@w@gwewW%ﬁ%m%@ énmﬁéry%}agams

Aeur od I'séases suc
exdupgetased carriers are those conventionally used in pharmaceutlcal and vetermary

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.
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anyotrophic | ateral sclerosis, Huntington's di sease,
Par ki nson' s di sease and Down's syndrone, treating or
preventing the adverse consequences of the over
stinmulation of the 25 excitatory am no acids,

psychi atric disorders, e.g., sleep disorders, epilepsy
and other convul sive disorders, anxiety, psychiatric
di seases, psychosis, senile denmentia, nulti-infarct
denmentia, chronic pain (anal gesia), glaucona cw
retinitis, urinary incontinence, and qg&g&ﬂgt

i d Specificati
anesthesia, as well as enhancing cognl tion, ang Pooneaen
IOr e %gto:q)g]%r CHZ))I at € Bréic(ig algrgg X3 %nﬁltlorbolF c:onc1"£'t1c1Lnsf ur{Fﬁ't is “presently

coetemlptawdtnnayrbemmembm tan@itment bzyfadmonmatwrmfshamcacht dotnppwgds, such
cogdl?lgnesnltn{:MdC(i)lgélo eﬁ? ta%]a? 'mlraéés{lleagtedl%g&%aﬁll @d&gsh%ﬁrwﬁﬂgrntprg%nting
blewinctiagulaivg, ambinﬂdematrquohemmthycdtrdwbwmc:al-lmsedjﬂiswdﬂeresg jet
la%ﬂ%%c%j gle?%g{escr)rtdg ns:}%% as Bgl?%e%ngléeﬁgsgnprj :Igng:j%h(ﬁ? g&ﬂ! gxolb%gﬁ’s and
seghosdfreleted diserdgrs, €. g etasénal aquctlm disaxdérd BAB); eaef;lpcdns odgeti@s, e.g.,
cong%ceptéogaaggﬁ%gl%gg rteecgéloaynlgbr gé’ pre enstfrl}a'[ g{%‘% ;F}Q)l ﬁ)?aactmemla
andf gmn Vlﬁ)rldtbrEO defesien¢y5AD)oplastivd @l@basnsa mthdilr@telgo n&ncee. gnd, other
prgll rﬁeve (? P e?‘undralgcrirﬁe ero}% Iplrolsttaxa rgowtﬁg 9rﬁljlelﬁ1l%a yRE‘xR tOMi’ers mﬁqudmg
AT, rconrbtlcdsfasmcmmdwitmmnpdcast,l ophthiabedegiel |dr$cdsaﬂ;i|cmgtee hendache,
m{%?‘arl]rg:eegklan% e(c); lon ﬁlab% Oskalb S%ﬁ%%}e{@\s‘]g%?té%ﬁaﬁ o‘ﬁ%r“ gpn %Bglty) and
asian@idud amgrallt@eadlr@&' g cr@gdﬂtm@ﬁ@%rtdsssaﬂub%e@lw télor.

senescence, ophthal nol ogi cal di seases, cluster

headache, m graine, skin-protection, diabetes
stabilization and meight gain disorders (leptin,

breedi ng, e.g.,
D?Eéu |on ; Fert?ﬁty, Eerty, pel age color. 15
DETAI LED DESCRI PTI ON OF THE | NVENTI ON W t hout

Pr €]yt io%f Rﬁvegungc%em q&@ggr@ A dgy?pthetéaﬁ]p&ggg%w ks g.raze]nt h& sion, in

presen ion to gr oup rea
addiziot i torselot gabpsy @lyeady otehémed abovgr ensthepfsulpegge rof pyesently preferred

Ir. .
coplpBERE Bl IOy e 4F TR (YRS 3 BEmReoRRAY b 4
CHI4;H bk Clé)CHTH) @HAGDR] any d”; ea@mblydvomne each hydrogen.

Anot her sub-group of the present conpounds is defined
by the facts that in fornmula (1),

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

X is -CH,-and Y is 2-tetrahydrofuryl; or
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R2 is hydrogen and at | east one of the follow ng
conditions applies, nanely: Ris 5-nethoxy; and/or A
is CH2CH, or CH2CHCOOH, and wi thin these sub-groups,
R, is preferably also 25 hydrogen. Illustrative

conbi nations of X and Y in conpounds of the invention,
particularly where R =H, are the following: X is -CO
and Y is 2-furyl; or Xis -CO and Y is
2-tetrahydrofuryl; or Xis -CH 2- and Y is

2-tetrahydrof aryl; or 7 Consolidated Specifjica
is -CO and Y |s 2 acet ox%henyl or X Qg %teék C\F'c)i'on

i's h yr 4 dlhydroxyC|nnanDonxy
Thegﬁa‘ise(ge@ %‘gl 0\ o’épléfingo i ncludes within its scope

p haXnie. @+ and & mﬁﬂFdil\;Adaixmml or3,dedigdaonycinganayloapn. acti ve
substance a therapeutically effective anount of a

compound of forrmula (1) or a pharmaceutically
acc@pt a:lnésamtsuai/etntlbrheatseorhcla@svwdtﬂm as sppe plmmad@h@cal formulations

cotltrabnmg a5 a Eictlr\ne )s(t tdfaficed tp?{apegp%{lf Effe09¥ee ;grﬁcgmp g L8 %po@qdwlfg}'mula

assocratron w rmaceu
(I)acrrcaqﬁhmtnlcwtldalIymcﬁpmblepsalesereaﬂas wdsas 3319 Ipustslbllq B@ne, or mixture of

|soemnf}fI Scov @Jf%ym%rllzg {) %ngs&clql Swﬂlng F bt pharmaceutically
par arly ose conventiona i

acpdpaabrcabhacm padserantvesy @dlebilireay, ymﬁbtﬁml atjinvants, extipentk@ind carriers,
papt Isérq?/ SE}t] X gar M%{?éﬁtaLﬁ% ed %r%l@}ck&% myvek?e%ia%g%%lﬂat oR. The

t /or ani mal
prp;har praceastutall fmoulmnnatma'ynbeae@otedl fng adroin tstigion nte énvimiagh and/or
an# {)referably characterized by at |east one of the

ol owi ng features: 15 (i) it is adapted for oral,

rectal, parenteral, transbuccal, intrapul monary (e.qg.

: >S/ iﬁ1 E‘ar{%%cggp gal Por?{llglﬁg‘&sﬂg&ﬁﬁg I’t1(l§ &’%@5@%{5‘6‘% Igr%_gerrzlabqs)% t:;]l)élralg%erlzed
byawt@amomt)@fthqadeO\am famsts: one nenber which lies within

the élzggglf lsorida?teg Q&Sor;pqgctaquarc(nltérﬂ) g{mts‘)dc%alam?rg l|¥19 rfl‘lbe ?e g. by

rel or mufati on, wherein sai east one ne
lnh%htlomrn@h@mdjammlatré}:oloe,det erm ned controlled rate.

For .gral it %qmjrﬂ é&s%%tf*al?rp ’eacth ltggﬁgggo%ﬁ#%t\g 2{1 gmount of said at least

for mul at'i ons may I'1ze
one member which lies within the range of 0.0025-1000 mg;

(iii) 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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capsul es, emul sions, solutions, syrups or suspensions.

For parenteral adm nistration, the fornulations may

be utilized as anpoul es, or otherw se as suspensi ons,

solutions or emulsions 25 in aqueous or oily vehicles.

The need for suspending, stabilizing and/or dispersing

agents wll of course take account of the fact of the

solubility or otherwi se of the active conmpounds, in

the vehicles that are used in particul ar enbodi nents.

The formul ati ons may additj onal |y ContauﬂnmﬁmgwdSpmjﬁmnmn

physi ol ogi cally conpati bl e preservatives a

antioxidants. In the formulations for topica

application, e.g. creans, |lotions or pastes, the

act iThe phagneduteat fomnpldtiensrimeyd alsot he lizabrasemipposi@ties with

oIe I.fyi C i
co ven gl}a.li](gllfl%io%{r? % e l&ﬁraﬁg:gcg&ét llgdgt]grle Qrt §th?nﬁl§%n§<% A(Ft%gt%ely, the
foamlsailobemay b¢ mz@javaéabimlp paispdtcfcvme\shlvh whl l@bwehﬂ aconcaformulatlon

0 a r

slo (Ejnet‘r?ul: é&{g 0\%?? gi?ensgté?tsde F’f?‘l S?rﬁo(a M?%E)#E’l th onﬁ({s of Bhe invention
nizrydcateldalvast¢rabl|>)eusnng tamdmp@t irfteputmpimere br tvanbdermféldelase/ tybtems.

active formulation 5 slowy in the body, over a

pre-selected tinme period. Mreover, the conpounds of

t he Alspvenmtbiationsesf the caumunq'isspfefoerdulby agszthlgas their salts with other
acéiﬁ?%&%{m egg&gaﬁolgbéﬁhg? F%{ﬁ%eﬂ fcs 2 Eﬁpcgﬁ ﬁ'&ggﬂ(‘)‘*"y’ IEr)(nqunllzers,
anhlgetros) atiparkigsons druas(dcnmemrrergcamtd@wmdphamtlhelp dnggsy ¢rvtke like, fall

i ' ot her neurol eptics,
w%ﬁ@ﬁ%?éﬁ?%ﬁ@e8%%%?%?%?%%5 tranquilizers, 10

anal getics, antiparkinson's drugs (dopam nergic and

non rgi r i f it hi -

scopde SPMpATaSoE o el Btehidf dd 6 B bearbl'afhBy pSenine,
angfoe gmmizingwentondriosapodisied with fionkey isehamiangNEn@nos, hypoglycemia
anB’; Er t(lllqg dlsor@ﬂg/rgrud[ﬁgmk Q&rﬁn@yﬁg&%s sln91sa% Alzheimer’s disease,

ass ated Wwth stro I scC en1a
anwpgm«yclemah scm@sand{@ungj@n y, dl@u& dPagbn@erSS diseast udidndPown’s

hOIRGRRE R N En e SRESED SerfkZ B LB veftimul f th

Sygﬁﬁgegse gryo plrrop?{q] (ﬁat erer% ég]r %'@%:s Hunt v|ent'mu atlon of fhe
exgitasessi samin@zackisn oyshiatridi disardass, aﬁsl Disan' @sor@?ymonpdmy and other
coh&tﬁﬁsé Hgorggls p‘{ngl\é@ tpé}‘eglattrllaedls%Qs\é§rp§§chSQ§]ss€|qu&%ﬁtlé) Jlthﬁlfarct

over st i nul at’i on of excitatory amno acids,
demeyiidh i cranicc pain s(@mi&qsg} glaygoma,s CMBp refingtisy deinary 'efﬁnltl panseg and
ind@[3th s C4rfa&hesiaC A0 \hi SisVénnaHcSHRr A Sion, AIRST SEWntiRS YGhtk Ablkiafice and
ln%? gases eSElsyc 03|§ seﬁ?% eng%tla Fﬁnumt”fg;-sl‘%farc 20 ™"
W@hﬂﬁwﬂﬁwmm@hﬂonlc pai n (anal gesi a), glaucoma, CW

retinitis, urinary incontinence, and inducing

anest hesia, as well as enhancing cognition, and

pr evBnwvingf dpithet elaberagenaac explangtion 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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wi t hdrawal synmptons. By way of further el aboration or
expl anation of conditions which it is presently 25
contenpl ated may be anenable to treatnment by
adm ni stration of the present conpounds, such
condi tions include inpotence; cardiovascul ar di sorders
i ncl udi ng hypertension, preventing blood coagul ati on,
anti-inflammatory, neuropathy, chronobi ol ogi cal - based
di sorders, e.g. jet lag, circadian sleep disorders
such as del ayed sl eep syndyomne, shift- vwgmmg Qh%&%kamn
and seasonal-related dlsorders e g. season
anaf f eC %m(lj | Soﬁgfecleng %oglafet {seases mcrlluqilmcgat Igonsa cer a%d’ other
racep ionh and’in Yy, precocicous” pu
prpilfenaawsdlfeaals (leyind raod‘r‘enmohypeﬂalprgodvab); immewegsystém dlsorders mcludmg
Pscgr:1 etﬁognéeagsrc])é 2 6 Ia“fét %%%s&:)gnecgsc)epgtk%héqwlﬁdaahglseas%s cluster headache

migrathep$Kire proteptiayl, HibiaﬂtatStabélzailos@adswslgl(tlgeml@Qrcandlepmmmbesnty) and

T T O

ophthalnnlog|cal di seases; cluster headache,
A [ I
\NEI gﬂb ﬂgfgrllt‘r;]biﬁ c}lﬂgg)r 3@%&&% B thq f@lkpo%{)ﬁi E)?atn)?pk?és 4l"l;de"j‘FogS’\plngré:gamples
ar@ifetstoodrtp rbalillustretedi andy, anel @e notriggudedttp dimitothe fepe iof itheypresent
- Vi age color. The invention will be
'“?ﬁpﬁg@ﬁg gﬁ*by the foll owi ng Exanples. The foll ow ng
exanples are understood to be illustrative only and

B 5is10% B AR NI i e fRiafhet 1 present

2-(2- anlnobenzoyl) N—(% 4- Q/‘ ophenyl)ethylanine. N
/1 02 \O 02N NEJ U@ 2HBr (125 ng) is

di ss¢@l ved ¢ absol panol in a 50 cc

flas ol ut\ on of 2, 4- obenzene, 71 ny
in EtOHA cc isothen adged (a clear yellow 15 sol ution

0N
is formed) "nAfter five M nutes, 2 cc of a 10% NaHCCB
solution are introduced drop- wise in the flask. The
r eadtyngmaming .JH31t( 12t mg)oedistobrep ar atanfabohee ethabt in aTiec flask. A

SOTU?I!)A %Wﬂltgdimr%ﬁllld?(goenzene, 71 mg in EtOH 5 cc is then added (a clear yellow
solution is formed). After five minutes, 2 cc of a 10% NaHCO, solution are introduced drop-

wise in the flask. The reaction is left at room temperature overnight. The following moming
the formed light yellow precipitate is filtered, washed with water and ethanol and dried in

UHYV obtaining 80 mg of product (approx. yield 63%).

Example 2: 3-(2-aminobenzoyl)-2-(2,4-dinitroanilino)propanoic acid.
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the formed light yellow precipitate is filtered,

washed with water and ethanol and dried in UHV

obtai ning 80 ng of product (approx. yield 63%. 20

Exanpl e 2:

3- (2-am nobenzoyl )-2- (2, 4-dinitroanilino)propanoic

acid. 10 Consolidated Specification NOL NFJ 02N O

NH FO\ O L-Kynurenine (125 ng) is dissolved in 5 cc

of absolute ethanol in a 50 cc flask. A solution of

2,4-dinitrofluorobenzene, 71 ng in EtCH

added (a clear yellow sol'ltion is forne °"“¢P?3$§$x¢§mm"

ninutes 2 cc of a 10% Na solution are introduced

\s in the flask. reaction is left at room
&ﬁnlght ke follomnng norning the

' dried in U-1V obtalnlng
80 ny of pKoduct (apo.om_ yield 71 %9 . The invention

i ncl udes §/so phar mageutically acceptable salts of the
conpoundsg'of 10fonmula (1), as well as the possible

i soners covered/by the formula (1) both separately and

in adm xt@eBl OLOG CAL TESTI NG OF COMPOUNDS OF THE

I NVENTI ON 15 Experinment 1: Evaluation of the

anti - Par ki nsoni an activity using MPTP-treated m ce

Wt hLKdubaiie @25 mgpishdigsihed th slesef afsoluteDaREoARI 4180 8¢ flask. A

o e EBTTBUNG 20 Zr PVECLY 18 Tentfal of §lear ellow

solfign ¥ f@ﬁpéﬂﬁﬁﬁ’(e@'ﬁz@\ﬁﬁﬂ]te@m aceil 4 1Bt NaBCOOEo iR areRkSducEd drop-
a roomw: t controlled tenperature (211C), and a

wigosthaifteskl Thhteaetion s séae shonete(npratyre Qeynight. ithe deHowing morning
tht!: 'fcgh‘l%é hgﬁ)[nyehg\tvviﬁ@cqb ak- 1991@:@8’ @éh&pwnﬁ %x)ater E@@th%(l: QR dried in

wat er was mai ntai ned roug out
UHV obtammg 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 (T) 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£19C), 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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They were housed in groups of 12 animals and tested
only during the hours of |ight 11 Consoli dated
Specification (08.00-15.00 hrs). Al testing was
performed in a normally lighted room Each test
chanber (i.e. activity test cage) was placed in a
soundpr oof ed wooden box with 12 cmthick walls and
front panels and had dimed |ighting. 5 Behaviora
measur enents and apparatus: An aut onat ed devi ce,

consi sting of macrolon raqdent test cage
15 cm each placed wthi nq?vvo series of |%r? rggg&eg%emfcanon

differe ht s n an
(Ogsgﬂ’?mgﬂghd%v\gte&tmg wag pre}fo:rtrrllege f}’noh%agl‘)}'g g&'\ﬁxevr%od]} fl%clg tes% chamber
(1 é haetiviyawdl dsde) wbs pjaned @ep youni@sofed wdodeo bmeavithirl@ cm thick walls and
ont ne r 1g- i nduced notor activity of
P d‘?Had mm é){r%h% The foll ow ng paranmeters were

neasured LOCONDTION was 10 neasured by the low grid

of i ared beans.  Coun [, [ re n

t he wn%%véoéaldmeas'frﬁmenﬁso‘fngzég Cfryéyﬁs' %fnaaﬁgm%%ﬁguﬁat’ C%%lsgéhgﬁrw d crolon
roddne tetmgeso(age 25 RE]&RInNCéaWaslawdgvishﬁret\@dsetltsrqf ulg,ﬂuamﬂ bednise(at two

east, on )
dléfer:{?gtrhre{%g{;e%ne low andtoHe %}%Eh_gél?cll gf %C Cr)%(ﬁ%gllérl@gﬁb e the éurface of the
sapdwpdrdni deeq), thas) utddeo arwure sporftartepuseandfoe dltug{irshmdmotor activity of
AL . ACTI VI TY asured b X
M%-'IHE;1ar1c‘j51 co? oY mlc? arm Ocr)]»ém% é)a{jirrpéteﬁs nggr%?rgg suor%cﬁaﬁ;)é&é@lON was
mesisirbd By thaum/ grnd/cef giﬁiabed Dbeam. Chunthivele redigertdenly a\dngte theagouse in
the Bgr‘?ztogtgaPll nes amr glgtténagsgr%unfipg% TS tﬂcsag{ X Cabz&/% reglrs] ereﬁ%ﬁ)rg§ghout
th¢ thoe eh@r o dkastede bigh fevbiybehro sanbitdaruptednd. theatrm@g owum kdgistered
was &%ongolrﬁéllqg ’rtrlggaréng)npt o%’tl{n%cr%'i Fthm%g o) I%L?ég?ﬁrgg‘g vas n{easurﬁd by a
seB®t (a/pithhip sihilel toe giaygphaftet reqedle,zl@omﬁFbm qlerws tWithrascqupteweight)
0O m , i ) t 1 C- r . .
Wl?hn]vgl!é% E‘% t?s.tc‘%a e ’\Aia%@%'nl_g{agt{l}nﬁ]%&\(t%t The s@t%omeg@teygﬁ aff types of vibration
received (ftmentinoyalst) capk, (SQchéhs dhasé prodyshe heth prddepiatiinraad ¢Gurigg asiwell as
0% DMSO, 1% CMC) and

w%ﬂﬁﬁgng Q%m&ﬁ"é Ogm‘n%aced in the activity test

chanbers and thelr nmotor  behavi our were nonitored for

60 Rﬂavtora [ﬁgasgr%mgr]ﬂ (Iocto % eggarre lraZIg et llec?]ctnt@%) W[‘\tfvgve days after
Meﬂiambemloamdl adf img/kgy smaéé dnr arrermalys thmmrmamcemﬁcmd Iav Wi 2-(2-

f.urt 1,0 .
IR M ARSI 9001 Lo
19%€AMCY anll straadiitald thebesaftert plamad )in Krecastiotyi ©st, chembars aed e motor
be%?\tl(?ur @eCFn!oPMotréﬁ Pg@ f&ewﬁg Er)m]i rtﬁ@ Z\%E\fsn__?e&ga r\&Q?!h 5mg/kg L-

m nistered el t am no
Dopa (s c) and then replaced in the test chamber and act1v1ty measurements maintained for a

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

Table 1 presents the mean () 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).



(2, 4-dinitrophenyl)ethyl am ne or vehicle adm ni stered
with a subthreshold dose of L-Dopa. 1% 30 |evel of
significance is represented by an asterisk (Tukey HSD
test). 12 Consolidated Specification TREATMENT
LOCOMOTI O REARI NG TOTAL N ACTIVITY Vehicle 1000145
920181 109372812 MPTP+vehicle 20090 22572 4530937
MPTP+0. 3ng/ kg 2-(2- 27364 29073 51601093

am nobenzoyl )-N-(2,4 dinitrohen | eth | am ne

MPTP+l ng/ kg 2-(2- 473108* 1?82145* 625062

am nobenzoyl )-N-(2,4 dinitfo hen 1 eth |
MPTP+3nmg/ kg 2-(2- 510107* 731110* 6563781 * am

i nobenzoyl )-N- (2,4 dinitro hen | eth | am ne MPTP+I

%onﬁ)lldated Specification

O1d/ kg ZREATMEST 10* GLOCOMOBR3()62BEARING TOTAL
5" (3ot nobehzoyi ) -N-(2. 4 AE rophenypy oyt arACTRIEY
no el at—any—dose t:“.elomi“4§ 60 "9, fiyoj Sﬁ ‘Trizkllz
- DTy aiiele o oq ¢ thzbbﬁp-tre A i of o A2 U037
MVN§P+%§_ntg§(_g’75(2- 273564 7 L 5160£T093

ani nahesbapll) NN—Z(42 4-dinit rophenyl ) et hyl ami ne|i nproved
wh

Si cn| fic ntI I thr ge behavi our aI ar anet er en

nd _Aac af
U CL LILA>A LA'LLY kIUL III C *JUD v
L- Ex%% EW@H‘Ez nobenzoy‘r])’sg'l\@(z 4- dﬁﬁﬁwﬁgphe 1y|§250i625*
et hyhawsbaezo¢l-N-@,dor 10 ng/ kg) inproved significantly
fvgséhmt.rqp%ﬁryﬁa)le&yh En%arlgng and tot al EEtIM\f,ITt y”21ﬂli

p—U)

+ ~l o
ar Clm PTRigmgrke 2-(2- as—COMBLRftstothes MR TH " T6563+781*
aminobenzoyl)-N-(2,4- :
dinitrophenyl)ethylamine
MPTP+10mg/kg 2-(2- 470+110* 619+102* 6250+625*

aminobenzoyl)-N-(2,4- i I

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-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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2- (2-am nobenzoyl )-N- (2, 4-di ni trophenyl ) et hyl am ne
adm ni stered to vehicle control animals had no
effects in any variable. Experinment 2: 15

El ectrophysi ol ogi cal characterisation of

NMDA- activated currents in freshly isol ated

hi ppocanpal neurones of rat. 13 Consoli dated
Specification |Isolation of hippocanpal neurons:
Wstar rats (12-14 days) were decapitated w thout

anaest hesi a and t he hi ppocgnpus was reno
manual Iy cut into slices ﬁg O 4nn) |n%%"“dem¥§mecmmn

Conts%llartlllﬁrrzl %é%jp Caféaloﬁgﬂi’\%%g WIS?D rag;ﬁ {Jlé Oé eda}'>%l eogéc tated without
anpésehe$is hlrbﬁheﬁilppdtaMbIlsSNas odmttved it ¥orma30allyi dut @to sthO:fsl’(ﬂ 2 0 4mm), in

+ RORELBLSES: (e SRR T3k b B3I SRt R o,

20( QumShc&oQEr@'ﬂ?élmﬁbegeo"'mnmfsrgohﬂﬁ@tf@raﬁ)emfnr AMoom temperature The
aspergillus oryzae. The incubation in the enzy

engygnajici LesAtmepy preessdrsldin dte IMe spiution with dover §a2*spcrne@§ram @.5mm)
cokﬁpﬁngls(}‘pﬁlg%%tea\ée fr@m%%ﬁsf&}eﬁe 9k l|H(:|.ll§)<1nion Gome @rﬁz@r‘n@ Qolution
nor e + concentration and used within 6-8h f
prefsedsdrtig G st 81 mivublisps WereTkaph Seftiefentbhid &Ry e- éree solution
coRfafERAMRall B2 +SQhhirRbR M8 BedCRMMih BLERUR| Yb@ilngliddIReH neurons.
witha 95% 02 and 10 5% CO2 gas m xture to maintain pH
Tlfroughomlne endird pragedure degsolugpnst e antigeougly sattiated 3fidra Bde O, and

5°/iN§t82 gasgn Kt‘i'l?é( ttorzn?agﬁ!é %h %‘_% lld‘lasgoc?a io 6}lier;iicpegva(sn’l\e{%s:fer:rl'ca%qnto the
e | 2- gfph ul pheei.c »c -
R g RO I 2ty
hydRix@ethdpipahamtk- Iﬂ'r-l)éthﬁéslﬂgﬂidnﬁ/hﬁldz(mﬁs) qu Iadjpspﬂta/n‘pa*laOH to 7.4.
slic by vi brodi s t ter. .
Sli%je %%m%enlaol%t?gg%r? n% é/&){] nes o 1pp0famd)e dlrces?bly Vllfrngi%S.OClatlon

a sma
md&hdde rTheyl had $lmlnate'r le lﬁhmy and pe:s&nsﬂalai lsyals part alf |[dendrivic tree. After

isol%tlotn deltyn USP?]IF- su1t blesf%r Te': ﬁ or lcﬁem cals: The

Tr4ce solutlon was as foll ows
(in mM®: 130 NaCI 5KCl, 2CaC12 20

N 2.Sh>1[ders %Xéie ny pﬁ1r th Ih?e e?(tr og v% follows (in
(Hep es 6% £ as ar

mpPHl IaG r@aﬂlu§Ke:ai Q\Cdd’lz,l\mﬁl 2-<byd?0)4§/ethglﬂjlp'El‘aelne-N}tZem‘aﬂ;sud'ﬁmc acid
the intracellul ar solution were as foll ows

[ c
(e, | Vi 111X JOVR QIO 4Spaiiira PHIATAS SRRUEGHLAGRI t0 7.4

sol UYthk QBrteME bELhRiRRABEIRN: QRulitewdd¥s aIloR% RRIhPENE10CSRE20Tris-
t est ed substance

HEL (pb="a0i hretneriate j1d glyginesoltionsiiyare pyprestyan)tes day ohsHPREM s

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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di ssolved in DVSO. 25 Current recording and data

anal ysis: The drug-containing solutions were applied

by the fast "concentration clanp” nethod using

"junping table" set-up (Pharma Robot, Kiev). The
currents were recorded with patch clanp technique in

t he whol e-cell configuration. Recording of the

currents was performed using EPC-7 L/ M patch-clanmp
anplifier. 14 Consolidated Specification

NMDA- acti vated currents: The currents wef filte

3kHz (three poIe actlve Begsel f||ter) dfgn§mF?ﬂI§mC§cmmn

acm@‘é actgatre z;{?et ?s % ﬂmen S av rd aart1 g%% ﬂé@ee-%ole active Bessel

ﬁl&tprd’@m@ siepled areds tate6D00ms ﬂ)hepmrndsrehiM@PoﬁctliﬁledTMrrents. NMDA-
L- as i nd

el B Be G i PRt A P B (M 8P g 200

mM8 pasm@nbtcah the omid]l afthltasubettiomnsTheTherennhivdye trecordedfat holding

(&ug eﬂ@ t different concentrations of the substance

P @ aged at least for 4 cells. The effect of

substance was neasured as the nean ratio | /1o where |
CI E:ula?zons mngl 101 of 31% en congen% %on%%ﬁ%e subsPance was
s “CHECUPE ent "I'REOA con {5 1

avr:reg)erdes &ngtSorst @hd él"hdefdaewfaubm.ce Wh@la@urﬁdm thf md rivid 1/Io where

G AP GREEN iy ST ORI LR PP condiions
S.P-ie@resemissmbéand dopiayiolN- (2, 4- 1 2 3 MEAN =SD
di ni trophenyl )et hylam ne 10 MM 92,77 77,15 80, 17 83, 36
8,28 15 This experinent reveal ed that
2- ( ZhanattivabenBoyM 2(3-{ndnebeationl)inF pHiinobhenglethylasauirienan NMDA-
Eﬁ% a bl cklng activity on NVMDA receptors. 15
aciRd ST e fed Specification CLAI M5

INDIVIDUAL CELLS: Il
2-(2-aminobenzoyl)-N-(2,4- 1 2 3 MEAN | ZSD

dinitrophenyl)ethylamine
10 MM

92,77 77,15 80,17 83,36 8,28

This experiment revealed that 2-(2-aminobenzoyl)-N-(2,4-dinitrophenyl) ethylamine
has a blocking activity on NMDA receptors.
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1. A conpound having the fornmula (1): R R NHR2
A NH Il 0 5 (1) and stereoisoners and
pharmaceutically acceptable salts thereof, wherein: A
is C1_6 alkylene; RR R and R2 are independently
hydr ogen, hal o, hal oal kyl, aryl, a heterocyclic
group, a heteroaryl group, alkyl, alkenyl, alkynyl,
aryl al kyl, aryl al kenyl, 10 aryl al kynyl, hydroxyal kyl
nitro, am no, cyano, cyanam do, guanidi ne, am dino,
acyl am do, hydroxy, thiol, .acyl oxy, azid
car boxy, carbonyl am do, S—glkyl or alkylgﬁ"Shhmﬁymmcmcmm"
C>Cﬂ“€ al kyl ene, >C=0 or >C=S or a single bond; and Y
14 drogen, hal o, haloal kyl, aryl, a heterocyclic
group, a heteroaryl group, al kyl, al kenyl, al kynyl,
aryIaIk r IaIk n aryIaIkynyI hydr oxyal kyl ,
‘ni t A @éﬂ‘?'ﬁ@’ all g%é’gfa@am do, guani di ne, am di no,
acylanldo 15 hydrExy, thiol, acyloxy, azido, alkoxy,
carboxy, carbonyl ami do styryl whi ch may be ring-
sub tuted by up n@ four substituents independently

sel ect hg hygrogen, halo, haloal kyl, aryl,
a hetero roup, het eroaryl group, aIkyI,

al kenyl , , aryl IkyI aryl al kenyl,

aryl al ky , X , am no, cyano,
cyanani do, Wuani di e, an1HHno cyl am do, hydroxy,

thiol, acyloxy, az{||do, al koxy, S-alkyl, alkylyhiol or
-CO0Q where Qis 20 hydroxy, C,_6 al koxy, am no, nono-
ClL 6 alkylam no, di- Cl 6 al kyl am no, hydroxyl am no,
Cl. 4 alkoxyanino(gr aryl -Cl_, - al koxyam no, but
excluding (a) the conmpounds where sinultaneously X is
>C=0, Yis nethyl, Ais CH2ZCH21 Ris 5-nethoxy, Rl is

b oy 00 L B R

A -iCHL hadlloddnky 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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16 Consolidated Specification CH(COQ -NH2.and (c) the
conpounds where sinultaneously X is a single bond, Y
is arylalkyl, Ais CHR2CH2CH2. both R, and R, are H
and Ris 4-halo where the noiety -COA(R2)- NHX-Y is
deenmed to be in the 1-position of the depicted benzene
ring. 5 2. A conpound according to claim1, having
formula (11): R3 R NH R N0O2 OO2N NH R (I1)
wherein R is hydrogen, nethyl or nethoxy, Rl

s
hydrogen or fornyl, R2 is hydrogen or carboxyl nd.. .
R3 is hydrogen hal o, hal d§i kyl, aryl, a%% ‘@ﬁ%%§§ﬁ°m°“m“

rb&@jang {/Q%I é@ﬁ%{ﬂ?&é (}qugls%vﬁépeouﬁglgdgﬂa? lk)an\d Y is

arﬂblk 10A @d‘mﬂﬁ{ LCAY BHA R, afdi8ARN kR4 R SURIRHIFN RGe th@mo@kﬁ@o -A(R2)-
N%ﬁ¥ am do, hydroxy, thiol, acyloxy, azido, alkoxy,

Hd%#eme%%l}ﬁdﬁﬁ‘l‘*érﬁoﬁﬂo“‘gﬂéﬁ |cted bengensinghi ol , and
st ereoi somers and pharmaceutically acceptabl e salts
thereof. 15 3. Conpounds according to claim1l1, where

2in PAdgomppandacyording foclamgl hayjng fi %r"tﬂ'? Yofrof uryl, 2-

tetrahydrofuryl or (2-R-COO)phenyl, any of whi ch may
be substituted by 1-2 substituents selected fromCl_4
al kyl, Cl1.4 alkoxy, OH nitro, or Yis dr ogen or
styryl which is ring- substlguteg/~v

pm anong
nitro aryl,

I Cakty accepfable
salts thereof\ 17 C8nsol i daDgdl Specification 4.
Compounds accoriiing to claim1l, and stereoi soners and
phar maceut i cal I/\/ accept abl e

Ry
oy
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 [-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.
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salts thereof, where in fornula (1), R is hydrogen
and at | east one of the following conditions applies,
nanely: R is 5-methoxy; and/or 5 Ais CH CH2 or
CH2CHCOOH;, and/or R, is hydrogen; and/or X is a
single bond and Y is 2,4-dinitrophenyl group. 5.
Conpounds according to claim1, and stereoisoners and
pharmaceutically acceptable 10 salts thereof, where
in formula (1), X and Y are selected in conbination as
follows: Xis -CO and Y is 2-furyl; or an
Y |s 2-tetrahydrofuryl; or§ X IS Y - 8 hdﬁgﬁsmeEan
t rahydr of ur

acarE% ﬁgﬁ:ﬂdyngotpo%gnﬁ f"éd ste(:fﬁlsogl 65 wd p‘?larmaceutlcally acceptable

saﬁs tﬁet@bmybﬁér@w&hﬁﬁly kD), is3hydirddied el 2 X346t dne aﬂmy|f@)()yvlng600ndltlons

Conmpounds according to claimb5, wherein at |east one

appliest tpgehyol | owi ng conditions applies, namely: Ris

5 wggpgxMﬁMQQQEQBrZO Ais CH CH2 or CH7CHCOOH, and/or
R, IC%Iro gen. 7. A compound according to claim1,
whi éhls @H(OZCMHGQQHzaWC)r 2-(2, 4-
dlnkwﬁganlllnq? r opanoi c acid, and stereoisonmers and
pha éﬂ?gﬁb?‘@Jacceptable salts thereof 25 8. A
Con@@lQQangﬁ%Qﬁﬂnﬁg’ i@ 4Cclnmr5'ﬂhlmyl‘§’fy his

- (2-am nobenzoyl) - dinit rophenyl)ethylan1ne
and pharmaceutical ly acceptable salts thereof. 9. A

pha't%ﬁag&%h gazlordfn%r t'gu:llﬁrtl'lo B £ Q&L dRieRTard pharmaceutlcally acceptable
t herapeut i cal fective amount of at |east 18

saltptheredfi Where i foB@é‘i ), Xeantl drare gnipsted fhgsbinatiensasdeliqwied in

6.

cl aiyms lgol Hd88R0%LAL PN Wi th at | east one
pharmaceutical 'y acceptabl e ingredient selected from

di | deintGO- gnddsie Rveitahydssfurdqirubi |'i zers, erul sifiers,
ad] Wi@%ﬁ;— and Y is 2-tetrahydrofuryl; or

X is -CO- and Y is 2-acetoxyphenyl; or
X is -CO- and Y is 3,4-dihydroxystyryl or 3,4-dihydroxycinnamoyloxy.

Compounds according to claim 5, wherein at least one of the following conditions

applies, namely:

7.

R is 5-methoxy; and/or
A is CH,CH, or CH,CHCOOH; and/or

R, is hydrogen.

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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excipients and carriers. 5 10. A pharnmaceutica
formul ati on according to claim9, which is further
characterized by at |east one of the follow ng
features: (i) it is adapted for oral, rectal,
parenteral, transbuccal, intrapul nonary or transder nal
admnistration; (ii) it is in unit dosage form each
unit dosage conprising an anount of said at |east one
10 conpound which lies within the range of 0.0025-1000
nmg; (iii) it is a controlled release fornul ation L
wherein said at |east onelgonpound i's reR%gg%&ma{&gcﬁcan
predeterm ned.controlled rate; .(iv) it c rise .

OrBCRTPPBHaF] S0 B ofre bR P it R v yPhagpseppgially

actdpgibedh@Bdier etietddeftbm Hiluents NeeseohidRt,i sombilikdry, RBluB(tersC sdjuvants,
anxiolitics, tranquilizers, analgesics, and

XGRIEPIAPLTIDSH' s 15 drugs.

10. A pharmaceutical formulation according to claim 9, which is further characterized by at
least one of the following features:

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

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

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

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

drugs.



