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The present invention relatgs, to the field of 2420-300723/042
bi oorgani ¢ chemi stry and concerns novel conmpounds,
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as a process nove nown
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‘anti - hypoxi c agents, as well as agents possessing
anti - depr essan MRQSITPQN(AN%HSEWEE t and
ability to potent| ate effect of other anal getics.
PFheopreaerit ifihentioubelateat toathe dield b€ bicvrganinathemiatry and concerns novel
application WO 97/ 23202 di scl oses phenyl - N-acyl

compdlgds, iitehyeS-a0§1 detivageesddf legeaicdamines a3iwall (aXd) pr¥cese forsynthesis of
whi ch, anong the others, covers

novel §nc( I%nJWﬁJ ESRPRARRBYsE- 'tﬂér@&' iAMYddiaheny b&EﬁW&Jl %Hll?@hc %mﬂ-ﬁ’nﬂammatory,
hydr oxyphenyl )-propl onyl tyram ne and 3-phenyl propi onyl

spasman\?g ne{nﬁt Qthl p Ie | acg\%mlg§ %9 d %ﬁh L pégf:nt O%Eﬁgﬁgs grllitg ﬁ%ﬂ' ssant, anti-
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subtypes useful for treating chronic pain, mgraine
headache as wel| as anest HZi9I@E. However, the
i ndi cated publication does not disclose or
chig pehlisatiore of ghecintérpatinnalsepplicatiore 3Y© &IR32E2 isciases phenyl-N-acyl
compounds X and Xl of the present invention and any
derivaded¢sofamppsrdfigageralformelal(AVad activity are m ssed, and
conmpound | X as an internedi ate conmpound and synt hesis
thereof are disclosed in the process for preparation
of other am nes derivatives only. npounds | X, X and
Xl of the instant invention @i scl osed in
earlier publicatiofsXnrEkibec general |y avail abl e
to t he public before the priorit9 date of the

D BRRPh Bl 20 YO REA BT T TR i, .-
hydro>|()!p|hler|1yl§ i)rlolpllonly{t;/rlalrnutw! énld 3! pllle!nlyllprl)éllnlxyl*p%;gqug}zl;lamme (compounds IX, X,
XI of the present invention, respectively). This publication discloses synthesis of compounds of
general formula (XV) and use thereof as selective ligands of NMDA receptors subtypes useful
for treating chronic pain, migraine headache as well as anesthetics. However, the indicated
publication does not disclose or characterize specific structures corresponding to compounds X
and XI of the present invention and any data supporting the declared activity are missed, and
compound IX as an intermediate compound and synthesis thereof are disclosed in the process for
preparation of other amines derivatives only.

Compouﬁds IX, X and XI of the instant invention are al;so disclosed in earlier

publications which became generally available to the public before the priority date of the

International application WO 97/23202 indicated above, to be used for a different purpose.
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2 3-(p- hydroxyphenyl) - propi onyl phenyl ethylam ne (1X)
is disclosed in Jacobson K A2, Kirk K L. New
hi gh- per f or mance I|qU|d chromat ogr aphi ¢ procedure for
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SRS SR R I B ) s e fghson K4,

Kirk F)leﬁg“’é.% p&é@&ganc%éfi@? cyi?f@'\hng{o%r Bopl on%( lyre yr%:ﬁr{he detection and
hi osyn Si.S . kal i ds. i n

quant A of Prhindetngomice. Wnﬁ%é?mstﬁgw% 19850 41¥: ¥ 12428) 3-0-
20. P. 7105- 7118 and 3-phenyl propi onyl

hydroxyphggyl-prapienyl neyranxing (X) dssdiselosed iin Ry dbmbatb A.EKattah. The
Her nandez E., Ortega A. Am des, counarine and ot her

biosynthesist off Sehetiini aliaioSlsnigi Scelecimmwhvslmtihum/L.FBgltl:Ddh@ﬂtrahedron. 1990.
1992. P.1413-1414. The publication of the

V.46. 16 e70nap.7 0057 1 1@pphd Gaphedil PEd Ry gy RHyRenih& §XI) is disclosed in
possibility to use conpounds of general fornula (XV)

Malddn@do B, 8¥Y&Rirdes ES WRe galE.CA fiides Kédistariab aﬁé"o{he? B&fbtiARnts from Simsia
m grai ne headache, chronic paln as well as use
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as selective Ilgands of NVDA receptor

S WD.97/ 23202
?}Bf‘pﬁaﬁﬁwﬁaort e e bl abriparign SYO BAB3Yed B0 v gossibiit to use
npounds and thus, the pOSS|b|I|ty to use such
compwﬁﬁ gligensral dormuke X Kiifos Rreventing ynacsnsrifis &inds ofi pain_sugh as migraine
vivo ani mal nodels and hence, concl usi ons about
headaghes chivingc phir ancellosd csed thfréafcfos anesthesia alde ercisuthie vablity of said
on the assertion that all the conmpounds disclosed in
compdunds itmdcicad sddedtive digaads oNNMBRApletendi ubtyges. Helvewdrj WO 97/23202
I i gands of NVDA receptor subtypes. The publication of
lacks ﬁﬁbedhtﬁtsﬁgﬁﬁﬂhgml@é déPptd GalivigN oM\PeSthis2S808 o@'c@&lp@ﬁﬁﬁ #hd thus, the

process synt hesi s of

possiblity Ro BYéj&ﬁméBHﬁ)BMﬁ@s Bf f?ﬁ'lﬁ’&lyz{tecppﬁr?xéee&h Arﬁ&llﬁﬁn(\r]le@ animal models
using 1- hydroxybenzotriazole in the presence of

and hé\}\c’ér ?ﬁchYSQ&fghm ?Q%:lg dhmdzﬁ: (%u re]:f It@a?& %ﬁ?edf 8{clu51vely on the

and purl yi ng ‘sal

assert18H|§ %@qge? ﬁ(an% ggﬁ@?yﬂncﬁﬁfw@gggﬂﬁgﬁee@g ”ﬁ%%@};@?a\ygﬁ are selective

i |cIe Jackson K A, Kirk K L. New high-perfornmance
hg”mﬁPEUPHDéHF%Wﬁ¥65W¥Bﬁrc procedure for the detection.
and quantification of O-phenylethylamne.// J.
Chho publisgtian oy the Irgenatianal appliqation AV Q2%7/83202| disdeses eprocess for
synthesis of 3-(p-hydroxyphenyl) - propionyl
synthepBsenyédfet hyd(phiydioxyphéhyDgproygosyl nodibehetthylamine  (IX)  using  1-
N-oxysucci ni m de ester of 3-(p-hydroxyphenyl) 3
hydroRytRRE AN LA the JréRféd ONNIN -gidydlbiRstyRufboimidReDURY W Brocess for

nmet hanol - | M Na2HPO4, pH 8 (1:1), using
isolating and purifying said compound is not disclosed; among the physical-chemical constants,
only melting point and 'H-NMR spectroscopy are given.
Article Jackson K.A., Kirk K.L. New high-performance liquid chromatographic
procedure for the detection.and quantification of B-phenylethylamine.// J. Chromatography.

1987. V.415. P.124-128 discloses the synthesis of 3-(p-hydroxyphenyl)-propionyl

phenylethylamine (IX) using a modified N-oxysuccinimide ester of 3-(p-hydroxyphenyl)-



sul f osucci ni m dyl - 3- (p- hydr oxyphenyl ) - propi onate (the
sul fated Bol ton-Hunte reageng). The prepared product
i's characterized by the nelting point only. In
{ -
P TRciyt - ro st BRI Rt M Nt £ 0.0, g
rna

d d
sulfosacc;(l g{l(i){l-aﬁﬁ) QXJ %thgrtw sgrogr&ng (tﬁxgt ?ug%?e " 'B% t{)p %?e reagent). The
prepafid MGt b aF 8 e Hethe TEIETE Pt @ik TR afsor st with this aricle, 3-(p-

bi osynt hesi s of Scel etium al kal oids in Scel etium
hydroxyphgnyl-iprapieny! mbenylsthylamies psenatrdois, usedoas aw. m@makkﬁtandard in an
20. P.7105-7118 di scl oses the use of 3-(p-
electrémhemdoal mlletatolr )in pquapiiatiyé deterraimatien (oX)in@ms@&nphenylethylamine level in
internmediate in the synthesis of Scel etium

body Suiay Lisihg tHerARI. G alettidds as wel | as a process for
synthesi s thereof using the DCC nethod. A shortcom ng

okrﬁ&@ HeR@R1B. Pf(Qﬁzﬁlsﬁ B.ST Heﬁﬁo%%ﬁ'&fﬁc@fetﬁﬁ' zﬂﬂalonds in Sceletium

col um chronatograp y for purifying the targ

subvltFIiLI glg];?EB%Y‘flg y} &Itr hedr oﬁgbt{ %P ngn eng‘M %?Féjdlgéllgs@s ‘the use of 3-(p-
couna i ne and her constityuents from
hydro YRR BT | SRRt fBTered s 14 Abh w?@ﬁlas%% Sceletium
i sol ation of 3- Phenyl propi onyl phenyl et hyl am ne (Xl)
subvintingm alkalgidsrasawell féird petcess fegi sané\eaﬁqgws@ﬁ psipg dhg HChdnethod. A
mass spectronetry, 'H NVR spectroscopy data as well as
shortcpméngaf] the¢ imgtapbpnatesaisthp necessityeaf. usig cobinm dybmatography for purifying
activity data are presented. Synthesis of the conmpound
the tangbt pisdutgy watheosvaerasdtivelydgentield (about 48%).
4- (4, 6-di met hoxy-1.3.5-triasin-
27N arcl BN UMb IO P RO HEYBarkdel OF |, ABrtédaVA: Mvhides, coumarme and other
di scl osed in Kumishima M, Kawachi C., Hioki K. et

constlﬁjents"_fﬁfn'i@'iﬁlgg cgnqﬁﬁﬁf)?%ﬂf?tg&%mbx 99‘2 rFeFAIBCf”S]qed?sct%s'ep ﬁolatlon of 3-

carboxyli1c acids and amnes 1n al coho using a

pheny%pmppﬁén?z T a%#@% gkl)sf?%bl & . rch p?s\%ngS%%?an tcronquzstn plants and

P.1551- 15 rawback of, the gi S eS|s met hod

mass fpgctfr%rpﬁtg,lag%N@pg pecgyﬁﬁoga le@{a %g IX l}% ting Hj’é‘?tr?ée presented No
preparative thin- Iayer chromat ography to purify the

b‘°l°gt‘°cﬁ aetvity slachie presemed. conpl i cates the process and nust
inevitably lead to lowering yields. In spite of this,
aSynthgsisyofethel compodmsl XF osinga coddnsingkdgant W,@-@%lq’:tboxy-l .3.5-triasin-
i ndi cat ed. Conpound Xl was synthesized to study

2-yl)-&prethytabiphbline ofilotile (DMWBMMPisidissloded agdnimibhiiraMM., Kawachi C.,
Synt hesi s of tyrosine and phenyl al ani ne am no acid

Hioki ®E&i MAEdRS 08 UE barBSxadTid R by direct condensation of carboxylic acids and amines
hydr oxyphenyl ) - proplonyltyr05|ne

in alaﬁlﬁenyr aol&l\f@ﬁ]%{) I Qﬁ \Qgter-ghl?cﬂ Bé"lhé X%&'%'Iﬂl@ﬂ -MM. // Tetrahedron.

ropi onyl a anlne an rop tyr05|ne

2001. 'VEEJFVNO %Si’el qclgg]? oK ndcriawggck ofXV hé glven 'synthesis method is formation of a

byproduct and the need in using preparative thin-layer chromatography to purify the target
product that complicates the process and must inevitably lead to lowering yields. In spite of this,
a high yield of the product (XI) making up 99% is indicated. Compound XI was synthesized to

study applicability of the novel condensing agent DMT-MM.



XVII1 and XXl of the present invention, respectively)
and the study of their inhibjting effect on the TAN
neuron identified in the ganglion of Achatina fulica
f c e
Hg?ﬁ{fi?cs?s; oozﬂ ?yij\o(ﬂﬂé @eé@eﬂgﬁgﬂr@eﬁﬁﬁn Z&E}é;l/ UG afi e Uath as 3-(p-
r opi rosine and its erivatives on
nydroR{pRb A F iy R danc | INCRYPERRAVIOER, on ofbhenylacetyltyrosine
Achatina fulica feruyssac./ npar ati ve bi ochem str .
phenymﬁaplawglamnsgpg PéeHWRﬁiana‘tyrvémﬁwsﬁtbadceéteééspmmés XIv, XV, XV,
V. 72. 2.P. 225-229 and Y. Ariyoshi, H Takeuchi.
XVIIIgnd@@thgthgmrq:sg:m vertjog respestively) and me;study of their inhibiting effect on
- phenyl propi onyl - L-tyrosine and its derivatives on
the TANaeurohni ideritifed inftheagangtiemot Hekdrina falianfarnae emailodre disclosed in the
African giant snail. // Br. J. Pharmacol. 1982. V.77.

articleB. BakubRIH.,| Ariybshiant,i EFfectY. ofAN- U@éli)hengjﬂ %59k)ﬁyllcbityrosme and its
Structure- act|V|ty rel ati onshi ps of phenyl

dernvaﬂ%bobiqr{m: “ekaitabi l‘i’@'&ear{"n@en’tmﬁblg ihMBhdUYES o‘PrlAé}ﬁﬁna fulica ferussac.//

Inhibitiron of an“identifiable giant neuron of

Compér Eg%ggﬁgén?g{r{[ 2nd 8a¥51410%ﬁ nCI q(éoem ﬁivréfﬁclﬁmaco (%%y 19% 7\772 No 2.P.

XV, XVI 1| andXX the )
225255 SV, Ko w%lgeefe*er RITHEtHiG-acHY ity & gjlﬁrm%@pagf S8 Rhmpropionsy
derivative tyrosine methyl ester with subsequent
L-tyrogiag and ftp deriyasiyey prethednphibition of anqjsisnt fablxgiant peproncyf an African giant
XVI11) is described, but physicochem cal constants
snail. #Br.ah Bhagindeol f @98%an7cBrﬁ3(bt6395 Imtke moiclegiYvehriyoshi, H. Takeuchi.
Furt hernore, synthesis of phenyl acetyltyrosine (XV)
Structwdetdatigityireftionsalpd ¢fOMYP-pheniyligopionylyldtyassineandtits dsdlatives on the
and et hyl - 3( 3-di net hyl am no) pr opyl car bodi i m de usi ng

inhibién 6t ah ddREifial1e TFHd HdarohYs oM AGri@hihnt@sh@r // @A), Pharmacol. 1982.
phenyl propi oni ¢ acid w th subsequent saponification of

V.77. ?té@l'|639e§ttﬁflcdl§ecﬂhﬁl% BP%tﬂééirs?gt&lﬂgéﬁidaa}ég' . XVL XVIll and XX1

Pendhar kar”’S. M, Kohn J egradati on of

by thetrXJtR &eacg%tea’ Bd {&%{ié/c?@r b&gfz Q2 efs USII(]]%?S aansasmi(r)ig danvatw;z }yrosine methyl

er Iral's. npoun
naterlals V. 23. P. 2371 7 NNR :
ester %t@cfwgway San%r"ﬁ%qtioflnﬁ*ebe&?b (i campofiis ¥ eckV. XVE Sevim s
Synt hesi s of phenyl propi onyl phenyl alanine (XVill) by

descrlbﬁﬁ*e buk | by HeerbyarGali congedd and rin yiskdsplos seifk sompoydsy arg not given.
di sclosed in Lustig N., Spiegelstain-Klarfeld H

Furthegphesi cynthesis 6f phenyiacshydtyedsieN (X ewithaz chigh yield (94%) using 1-
phenyl propi onyl am no acids. Their inhibitory effect

hydrmqrbengittiztsam ard s ythyhe(3adimeatydarhine)propydcarsddiintide t @sing as starting
acylase. 1.// Israel Journal of Chem stry. 1974. V.12.

compd\ﬂ‘ﬁd&yr&ﬂ@&hﬂ@ter Med phenglppspistic add »@iiﬁiﬁ%ﬁ@q@knt@ﬁ?&ﬂﬁéa‘iion of ethyl

are presented. Synthesis has been carried out

ester |§td11‘s%YosE<§] %‘F{l#&%ﬂ&(ﬂﬂ% ?Encﬂialj{a?@ 0e. 1BYiH ??ﬁ%@ﬂctd%gradation of

nmpound enylpioplon yrosine ne

tyrosuie%r?ved polm:"ar%onates aic ass ofe new b 1%%1ta ?ialssgli? ?4S?iudy of model compounds.

// Biomaterials. 2000. V. 21. No 23. P. 2371-2378. '"H-NMR spectroscopy and melting point are
.presented.
Synthesis of phenylpropionyl phenylalanine (XVIII) by the chloroanhydride method in

the presence of KOH is disclosed in Lustig N., Spiegelstain-Klarfeld H., Scheider E.,



(Exanple 4), wherein synthesis thereof is inplenented
by the nethod of activated Ns oxysuccinim de esters.
Synt hesi s of phenyl acet hyl phenyl al anine (XIX) simlar

Lichtcpehl 8% PV RS L, ha THRPHRGor g Al el B efet on
Ch MS.,. H L JL
g'“tamngnﬁ%ﬁbﬁma%?&%%ir SR B BBl .12

: HL- 60 cell? Chlnese Pharnaceutlcal Journal . 2001
No 3.).7154-763,Mglting point apgd glemgntal ﬁﬂ%?‘% aeHuesentsd. Synthesis has been carried
" characteristics of the target conpound (nelting point,
out to'siydyimhibising degee pbglutapynosinthetass svithsgompopnd X))  ar e
present ed. Phenyl acet hyl phenyl al ani ne (Xl X) has been
eBhaylprepienlyltydodime atethyil ndtee (XX Ipfis @edntivhel in the JP patent 57193437
di fferentiation. 3-(p-Hydroxyphenyl)-propionyltyrosine
(Exam’ﬁé hyl vafekdh dyfitfesisStHERDT | BNRADIEMehtB® byPWRe ih@hb®bfOhctivated N-
the I'nternational application 97/ 23202, however,
SHRN and physi cochem cal characteristics t her eof
Oxyml%elng€é%?ésented Conmpound (XX) is syntheS|zed |n

%fﬁ'éegse %F@%aocféwﬁoﬂ‘sn@"‘mfa@@ PR 43RS of compound

natur d i.sol ated fraomthe synblotlc bacterlum
X VI gshise YHBH%PBBP&WY etic apd iy fisclated ai(hiendivh, Hsu M.S., Huang
(XX mas synt hesi zed by t he chl or oanhydri de net hod

LJ., el efr o€ DNephenyincpty! dhgminooadidsion athe dhifferentiation ofyHL-60 cells./
13CG-NVMR- and | R-spectroscopy, maess- spectroscopy,

Chinesee| Rhangaqeotical Journhle 2OMI. i ¥a33. oNoof3. t Rd ST+16@r riBlied ghgbicochemical
application WD 01/49656. In vitro anti-tunor activity

charadbdris€iod1B O e ta¥gdt | dontpasind €mBItingVesiht, GHLUMIR - anf REEREEbscopy, mass-
formul a of the conpounds disclosed in the publication

spectr@Jcof;%earE Hr&deRRA] P%ylac@ﬂ@iﬂh@ﬁ}tlhlgﬂmy\@xwf ﬁgsﬁﬁgencps\(zﬁﬁ@hed to be an

| so 't he ot her conpdunds of t’he instant” invention:

ductBY 8 QKYRPE Gliyh.L yram ne,
"1ucp-ﬁ?%?oxypﬁ%%éﬁbéetylphenylethylan1ne and
N S e
: . publicatjon does .not disclose neith rticul ar
publicgion, o, bF  fIBEFAARAl o PPHEATION n Y Dat LeP-L0Ap ol ehorsynthesis and
synthesi s thereof, nor physicochem cal constants, nor
physw@rslaﬂrmgﬁllcﬁ]arac&asm thereghtage npheryeied frempaundr@Xnis synthesized in
(XI'l) is nentioned in the article Takeuchi Hiroshi,
order Tanser ¥ as kb mohkamerTfoe thé prpamtion ofiiboovepiadatdeipotynars domparable with
derivatives on the excitability of an identifiable
tissuegi ant
A natural compound isolated from the symbiotic bacterium Xenorhabdus nematophilus,
phenylacetylethylamin (XXIII) was synthesized by the chloroanhydride method and
characterized by physicochemical data of 'H-NMR-, '*C-NMR- and IR-spectroscopy, mass-
spectroscopy, melting point in the publication of the International application WO 01/49656. In
vitro anti-tumor activity of compound XXIII has been investigated. .

A general formula of the compounds disclosed in the publication of the International

application WO 01/49656 covers also the other compounds of the instant invention: p-



neuron of an African giant snail (Achatina fulica
ferussac). H British Journal gof Pharmacol ogy. 1980.
V. 69. No 1. P.29-34, but wi thout disclosure of

hydmé?’?ﬁ*t*%?%?%‘é’?ﬁﬁ@ffeo? " RRFERPAR AT PR RENERRE ©°  and
P K. R
pheny Ry Pyaminss (i 1 A0 Aot e vblath o, respectively)

Letters. 2002. V.43, No 23. p, 4161-4165
Howeystie sidn PBRIicaHion psloeyios) ‘HFﬁ‘?F@ ﬁ@fh?waé%%%r etmtwl dornudae of the
process for synthesis thereof using the condensing
indicatgd epampounds oros - syneheglis nibeteoky ndr, phgsicachermicak CoDvMLs,i nor biological
the presence of N nethyl norpholine are disclosed.
activitldasaver , nei t her physi cochem cal characteristics of
said conpound, nor activity data are presented. Only

NPeng BréffiodyIedninBaXihhe mesioned mna&%&sscmq%kéml Hiroshi, Tamura
fol | owi ng advantages: a one-step synthesis and

Hirokd. sme%tffeé’@ o?fclrotn?;h?lcgimgé‘ &did ka}fn{;’aftﬁ@é Bh H?étéx@ga Ct#lh)f aWe%lﬁable giant

results 1n a ormtographlc ure
P
neuroergan éfrnca&x ol%rtlt saﬁl Igéﬁléatmg%ulrg a%]éu&Paé:) /4 rlglsﬁ,lJ?lghgl (gl };harmacology

1980. g{e (@C Hoc i B :gg V) ‘i)lwto?ygt aé’;%%nqy?g eg rsgr%gem%l }}égqtogélgcg Iphysncochemlcal

synt hesi s of phenylacetyltyr05|ne nmet hyl ester (XXI1)
characggsistips andrmapase gherenf. peptide synthesis by condensation
of phenylacetic acid with tyrosi ne nethyl ester
t Inr the gintidle IGaeteit 0. Eqf Jiargy A s diratad i€, Pépc (puNew pbsayvations on peptide
compound XXl I, the use of columm chromatography is
bond @érniagioh Otiging OBMT.NG PetkdNedrohHLMMERs SRO0Z.1 VSN PNo a3l p,4161-4165
el enental anal ysis data are presented.

phenyﬁhﬁ?%lﬁ%ﬁyﬁﬂnmeﬂé’thﬂl ARk gﬁXWF td a Bx%%@srs f&?@ﬂﬁhekl@ thereof using the

accordance with Votano J. t man
conder?s‘?r'igte nz‘iéeﬁ 3R1005.4 %' (ﬂfr&{m&% K| j‘?{fﬁ%ﬂ% i?eme afrl:s}éﬁg’e of N-
erapeutlc 7 "~ agents e tre sickl e

methy ecl)rlg}é : gnfﬁ:ggrzeedls l/o§ ee?vigg,gé? eéspn}}'fskzlag%;}‘te?qr}g% ﬁ%g%:ien}/stics of said
- No..10.  P. 3190 3194 synt hesi.zed by the nethod

compoyfid iy o 356 Rt FinBnGHSe b BiVan A Lp SRR Afocess has the
purification by colum chromat ogr aphy

followmg, advaptagesriac efe-vem syrthesis angd lsggman chﬁb@@ﬁUjUQ‘r By mgcipitating with
presented. In this article, conpound XXV is an

water tenml@rin@mhatrmtbgraglycﬁllyasirspwﬂuuoviﬁwhigh)ﬁi@lﬁ oh?Q%h. i s
bei ng investigated as a candi date agent for treating
sAgiclecPerizl M.,V aeeksB., Petict AchDiagoac&opiinbneh dsaeagents for a mild and
enzymatic synthesis of conpound XXV is known

selectil Mcﬁ@ﬁtof hi$ alﬁmodé?bé‘elm AcB-Ghimsdasd1bRARE 9896. V-.43. No 2. P.163-173

Jakubke H. D Penicillin acyl ase- catalyzed

disclo%? %&/ﬁﬁ)&l? bf ?S}gnglﬁﬁé'tf’l?‘ﬁg;lhé) rllne%yl aéyt&] o()@h?)u Qr‘cl‘ ifiRrfiediate for peptide

si'ng approac enzynat

synthesis by condensation of phenylacetic acid with tyrosine methyl ester through formation of

diasoketone. For purifying compound XXII, the use of column chromatography is obligatory.

Melting point, 'H-NMR-spectroscopy and elemental analysis data are presented.
Phenmylacethylphenylalanine methyl ester (XXV) in accordance with Votano J.R.,

Altman J., Wilchek M., Potential use of biaromatic L-phenylalanyl derivatives as therapeutic



pepti de synthesis.// FEBS Letters. 1991. V.287. No
1-2. P.31-33]. Patent US 2003199566 (Bok S., Lee S.,
Jeong T., Phenolic acid derivatives and conposition

agents iAthdfr&X@BAH JTSiRIe delIQRIA T //ProQd dinPbelthk WetonsieA@HEMy of Sciences
di seases conpri sing the sane) I sCl oses a synthesis

d
of the Z_Lnél%% _@ E)%Eycﬁ;@?é(x@ﬁ.e ?P/éél) VI§ O CfYY IPp{lg 35'1911 g{&g Hfmﬁé}ge? )r%)lllthe method

oxyphenyl’) - pr opi onyl phenyl ne ne

ester, (X 11).is.using |:hydroxybenzat.ri asgl and .
of act3fel N-aRiehipi gk Ro - W RS PRaLF Bt onlimn chromatography.
_hygrophloride in the presence of triethylamne. For °
Physicgeasmicalepnstapts fog s serppragiare BRtapesshied phethin attielf Gpenpound XXV
_ (XVI'1) saponification of conpound (XII11) was further
is an guermiedidteoin symithasisydletainpsfund EIX avhiedt ispbeing) dnvesi@gatedray a candidate
the both conpounds, data of 'H NVR- and
agent fos GebliAg Sgldetelbdicapy. are presented. Conpounds XVII1 and
XI'll are proposed to be used for preventing and
t F@@etmibredi £ emeMdd a$s0ChARAiM s hthBi®06F | @Kloufd XXV is known
l'ipids. The International appli cation publication WO

i RIS Bror el oasT oy JeBls P Svedes ViRgpitin seyase
| ting.point .. data.of “H NVR-_ and . : .
catay 4 Drpfi B0 ) 95RO of S RL BHEES 2> AP TS Rprpisty in enzymaic
.J s k i npl ' d ith
peptidg Sy tassis( Lﬁﬁgﬁ&hggn@ﬁ?&ezdgﬂ;&ﬁgﬁﬁ’;% lalgngi nhi b i ng

cycl ooxi genase enzyne in the arachidonic acid cascade
[I?{ﬁgﬁkbwsﬂgmlﬁmq_éﬁgk st-vdigay®. sheens t g Phenolic acid derivatives and
(Medi canents).// Mscow. Novaya vol na publishers.
compaajp. foP pted@nting d6ttatingdrleodtipult leeelanhtegedisensesacuanprising the same)
non-steroid anti-inflammtory agents possess the nost
discloseniaf eghtbesianad ge{p-By@bi@ten ANPRPiddiepHEnyIgRnineWEKMID and 3-(p-
synt hesi s of al gogenes. Non-narcotic anal getics are

hydroWér%ﬂFﬁio@ﬂ)n?Lbh_@?lhl_ﬁﬁi_h@tnﬁé‘ih)(l astel (X11)). is R¥MB2hRfF6xybenzotriasol and
er am nd

i vatives opirin, analgin) a
1-[3-( ety RRiR L3 : raber g d
[ (anfiyinfla or@eaggaﬁghggﬁ%%g}$gg?ﬁ@g?%ye§{ofhe presence  of
triethy@ib%ﬁo‘g {?pgplg gl(-: d ?igog(lygne&%},?%%r%pi??%lﬁ@?%ulgnir?ecbgé.II) saponification

anti-i ammatory agents along.with analgetic effect

of corfihund (RULSTRS Fitibs FfErd Py WD VIShof 39 BESSC PEuFOR%%. For the both
[ Kukushkin M L., Khitrov N. K Gbshchaya patol ogiya

compayafls, detaete HaNMRatand | N MBsppsirassony ave pessontedvdhinepsunds XVII and
publ i shers. 2004. 142 pages]. U cerogeneity is the

XIII arggpropased ¢o bé¢ fisesht for pfevergimgsandrtodating diseases h$sapiatetl ovish blood level of
agents. A pro-spasnodic side effect is often observed
lipids.in analgetics with different mechani sm of action
[ Mashkovsky PPM Lekar stvennye sredstva
The International application publication WO 9952962 . discloses  3-(p-
hydroxyphenyl)propionyl-tyrosine benzyl ester (XXXIV). Melting point, data of 'H-NMR- and
13 C-NMR-spectroscopy are presented.
Analgetic effect is known to be implemented in accordance with different mechanisms, in

particular by inhibiting cyclooxigenase enzyme in the arachidonic acid cascade [Mashkovsky

PPM Lekarstvennye sredstva (Medicaments).// Moscow. Novaya volna publishers. 2005. P.163-



(Medi canents).// Mscow. Novaya vol na publishers.
2005. P.154]. Anti-Parkinsongstic properties of
non-steroid anti-inflammtory drugs sodium salicilate,
164]|ndonetha0|ne and pyroxycam are known [M G Kadi eva,
E. T. Oganesyan, S.Kh. Matsueva. Nejrotoxiny I
;ﬁgg—%%yc%tlgl%%l eﬁ%@ﬁ%@n s‘?%rgﬁin 'an Parflf Irrrl]r%gtr(])% agerllts possess the most
.dof eskuyu sj-st hburotOX|nes ent
manitigad FlGfy 5'13 etk GUE Lieine h eSﬁg@ﬁe& - Non-narcotic
nmedi ated effect on the dopam nergic systen). Kh|n1ko- '
analgeélﬁglafpa@gmgwgﬁbsw i;alngﬂ@pps]éqsplr@mayrazplcgg dqq(yatl\rles (amidopirin, analgin)
S.3-11]. Such activity is supposed to be partially
and paalaindregphbel ndparectitahel)l tTo onghstproddt agl-arfldmmsatory  agents  belong
effecting the dopam nergic system Anti-serotonine

derivablves0SH salieylR), aeetic) prupidn@ SedrtranylRO&didd. Worehdrestic £@lgefiss and non-
dopam ne systemin Parkinson's di sease pronoting

steroncp'aﬂﬁull‘?i‘ﬂan‘ilﬁﬁt%i;}I Q%J éntd Qal&%p@sr@hnﬁla%@g&ﬂc? s¢eM Gnti-inflammatory and

Kadi eva, anesyan S. Mat suev Nej r ot oxi ny

Sy e %ﬂ%fé@aefaﬁf 30t conertptoloy
o i) 39550 @%df?g‘ﬁ%p%?s%‘%ﬁ X 1SR, I B3R i s e

of action of antl-Parklnsonlstlc drugs [ Mashkovsky
of noppigrqid lantisin{lammpatory raggaisy A Q’Rﬂséf?aé@ﬁém gifle /effegbéc @ffen observed in
Novaya vol na publishers. 2005. P.138]. 9 Depending
analgetins rweitth alifferamtomegbaniom, ofaatticde pPylesdkamsky BPM duiehalistvienime sredstva
into several groups, in particular nonoam ne oxydase
(Meditdnheénios)l/ovascobw. iINvwayd olanputdishetarno®s. Bhsgker s of
hi stam ne, serotonin, chol ecystokinin

aARGIPENGRRARAE (E’F&)eht‘@m%%oﬂapdwtl'—ﬁlﬂaihﬂa\/&sl ¥&gs sodium sahc1late

sredstva (Medicanents).// Mscow. Novaya vol na

indomBthRLihS RRE HyrdQam e XA8hn [®A. @CEKJdlf@auﬁel" o(f)% nr%?yalﬁn@% Matsueva.

antldepressants and structurally related c ounds 1's

Nejrot@gﬂggﬁaﬁ&ﬁ%ab% UIE %hgrll‘ignsﬁgl#% SPg‘rlk %gﬁffﬁft md&&%” 0 C?]re:dovanno

nov cien aV|ng B
on is tua use .of the ounds of
vijaugEhiyE e S AR R FSREF e S NRIOH A Al agents for  treating
depreSS|ve condltlons was, unknown F%ﬁOXIa_IS observed =
Parkinsen’s, dissrssudl pAesiss oy medistedrettect ar 1thai Horpringrgicasistemys Khimiko-
the brain functions. Antioxidants inprove utilization
pharmadevticheskil) zhumal. 3085y diB3 o INot He SBatih]. Sudhaartivity is supposed to be partially
resi stance of the body to oxygen deficit. Drugs having
realizedlibeinganédiatad greughgirostagividinseffecivag tHealophmtineRit system.
Lekar st vennye sredstva (Medicanents).// Mscow. Novaya

Vﬁ)htﬁ‘-@er@%ide&ﬂ@gssare aBORRowi'td/ @&l a PR edifstSor tRE bHNTHe system in
those controlling activity of the CNS additionally
ParkinB§P$ @isease promoting binding receptors to dopamine antagonists [M.G. Kadieva, E.T.
Oganesyan, S.Kh. Matsueva. Nejrotoxiny 1 sredstva dlya lechenija bolezni Parkinsona
(Neurotoxines and agents for treating Parkinson’s disease) Khimiko-pharmacevticheskij zhurnal.
2005. T.39. No 11. S.3-11]. There are also other mechanisms of action of anti-Parkinsonistic

drugs [Mashkovsky PPM Lekarstvennye sredstva (Medicaments).// Moscow. Novaya volna

publishers. 2005. P.138].



anti - hypoxi c properties enhancing efficacy of their
action. For the group of conmpounds of the present
i nvention, anti-hypoxic effect had not been earlier

S?ﬁ[ﬁg]lgﬁl%don %c&%s‘ﬁ?%f Qétiﬁ]ggtﬁc%'ﬁﬁeﬁ%%nﬁ %ﬁ%ﬂf){li?ﬁeg ir)lltlo several groups,

esI's a use or nov eny

in pa i%{lliava%ci)ﬁ/oea%ir?é ot%i ?;?s%n}n iéllo.rsne?icarm: arrlrti.ned%ﬁi df?locaksers of histamine
P non-fOX| C, nore I Cl en aﬂaﬁ g%(f‘l Cg é% %’I - ’

i nfl tory. agents wthout side effects, in
| Ser°t°’b‘£rt‘ﬂ@%ﬁﬂ%ﬂ“&br%@i’ﬁé‘i’rﬁﬁ%‘?ﬁ b}ﬂaﬁ@ﬁﬁ%d’fWa&Pmﬁyemw sredstva

which al so possess anti-hypoxic, antidepressant and
(Mediggment Pt Mosroon iNovaya welna peblisheraed005aR. 10apabi ity to

potentiate effect of other analgetics. Summary of the

i SimentthonsThd theebmown iantidepiressants edndt stsuctwalhy\related compounds is

phenyl - N-acyl derivatives of am nes of general

accomp@iisdllbg lumdrdus &toGktsidONfteClst HeR search (fb) noVe? s 2 effGient drugs
- RS JCH wherein R is or , where R5 is hydrogen or

havind MRh@éMon & LR, THe bst IDAHE e&ﬁcﬁ%l?{&s_&?hﬂﬁ%r%% Fhvention gor dneventing

opti1onally substituted wth ere mi

and tr%éngg%ggﬁs@ c;},m{tjgngo \fNai‘X rggen, - COCH, - COOR6, wher ein

erein R7 is hydrogen or
droxy.group, .R4 i s hydrogen or hydrox .oup,. W th .
MG i< A Rierein BRI POROIGEIval Seeh SRotaia Kisobdeof the brain
_phenyl acetyltyramine, ) i )

functiens( AnipgidantspHeprgy pridizatingy (of Héreylatingyoxigemeby the body enhancing

3- (p- hydr oxyphenyl ) propi onyl t yram ne,
resistageeppdnthepbodyi daydxizgemydeficity | Rivigmehaving such action are not numerous
[Mashkovsky PPM Lekarstvennye sredstva (Medicaments).// Moscow. Novaya volna publishers.
2005. P.729]. Many drugs including those controlling activity of the CNS additionally possess
anti-hypoxic properties enhancing efficacy of their action. For the group of compounds of the
present invention, anti-hypoxic effect had not been earlier disclosed.

An object of the present invention is synthesis and use of novel and known phenyl-N-acyl
derivatives of biogenic amines and amine acids as non-toxic, more efficient analgetics and anti-
inflammatory agents without side effects, in particular ulcerogeneity and pro-spasmodic action,
which also possess anti-hypoxic, antidepressant and anti-Parkinsonistic action as well as
capability to potentiate effect of other analgetics.

Summary of the invention

The present invention relates to novel phenyl-N-acyl derivatives of amines of general

Ry -
Rl-(;H-CONH-gH-CHz@ m
R, R;

formula I:



3- phenyl propi onyl tyram ne,

3- (p- hydroxyphenyl ) propi onyl ghenyl al ani ne net hyl

ester, 3-(p-hydroxyphenyl) propi onyl tyrosine,

3- phenyl progi onyltyrosi ne, Fhen | acetyl tyrosine,

3- (p- hydr oxyphg pr.opi ony ﬁ?- al ani ne,

3- phenyl pr opi Of enyRal ani nQ

phaexinaRetiy| pheryFal ani ney ", where Rs is hydrogen or hydroxy

3- (p- hydr oxyphenyl ) propi onyl tyrosi ne net hyl ester, 3
gmup;-phenyl prop ionyltyros i ne nethyl ester,

phenyl acetyl tyrosi ne nethyl ester, phenyl acetyl phenyl

k0 AR g TR BE BRI RIS RS AGEELR , whee s

3- (p- hydr oxyphenyl ) pr opi onyl -tyrosi ne benzyl ester; or
phar maceutical ly acceptabl e salts thereof posseR7

cycl ooxygenase-inhibiting activity, anti-i-GH,aqms y
.@and, anal get t] spasnmol i t.i nti - hypoxi c, )
to 4; ‘gﬁf .hz%gg h‘;ég?gt' ¢@6Réh§ﬁ%{ﬁ't"i I%Pe‘ﬁ&éé@aailfyl Qiti on as wel | »Wherein
. .as capabhé&ty to potentiate effect of other
Ry is hyqeesh or BYdroXngrodpesent i nvention al so relates to the
use of conpounds of general formula I: R4
R+ sthydogen or-hyaexy gropp; R2 R3 R5 - R5 - CH2 wherein R
is or , where R5 is hydrogen or hydroxy group; R2 is
hwith pgevisocthatahg con ppund pf gpderafaimhyla $isasitti tuted wit h
CH3(CH2) nCO-, where mis 0 RY
phenylacetyltyramine,
3-(p-hydroxyphenyl)propionylphenylethylamine,
3-(p-hydroxyphenyl)propionyltyramine,
“3-phenylpropionylphenylethylamine,
3-phenylpropionyltyramine,
. 3-(p-hydroxyphenyl)propionylphenylalanine methyl ester,
3-(p-hydroxyphenyl)propionyltyrosine,
3-phenylpropionyltyrosine,
phenylacetyltyrosine,
3-(p-hydroxyphenyl)propionylphenylalanine,
3-phenylpropionylphenylalanine,
phenylacetylphenylalanine,
3-(p-hydroxyphenyl)propionyltyrosine methyl ester,
3-phenylpropionyltyrosine methyl ester,
phenylacetyltyrosine methyl ester,

phenylacetylphenylethylamine,

3-phenylpropionylphenylalanine methyl ester,



-CH2 -0 to 4; R3 is hydrogen, -000H, -COOR6, where R6
is Cl-C6 alkyl or , wherein g7 is hydrogen or hydroxy
group, R4 is hydrogen or hydroxy group or

EalbhE&niAc reblablig sal ts thereof as
g@%ﬁg%xyggn@e-mﬁ?@l P{ﬁs, anal getic and

i i nf |l apmatory. . spasnmol i tic, anti-hypoxic, anti-
Ptk PR it B e el Bbent S as vl |- s

agents capable to potentiate effect of other . o
a‘?falp&)‘é'i"i‘"é’gl.‘“ Vt ﬁ%‘%’tagl}e S%%S ffeol RASPRSSIBR  FYAloRxygenase-inhibiting
. .a pharnmaceutical conposition or an agent possessin )
activityy antpintlageraien- andnanslgatia cpctien, spasgoliaat anti-pfpoxienantiPprkinsonistic
and anal getic action, as well as antidepressant,
and angidegrasshnttaction antwveH hy papabidity @rdterPata«ffesoofl gbéranalgetian,
containing an effective anount of the conpound of

f Diigpregent indentidnedlsoReRsit6 Be yse BE EERPARIAS oF périetal tfbraii 2R f:
and optionally a pharmaceutically acceptable carrier.

Anot her subject-nmatter of the inventgon is a nethod
for treating pa R p¥BYHLAETIRS f erent J)genesi s as
wel | as di seases jpeconpapi e S ammt(l on, spasirs,

hypoxi a, depressidn 12 ahd parki nsoni sm si gns,
conprising adm nistration of an effective anount of
t he conpoundsQ ral f dks or a
phar maceuti ca . ereof optionally in
conbi nation w Ot het anal gg 3. The present
i Whereini Bnisal so Telates t @ novel proce¥ders Rojs hydrogen or hydroxy
preparing conpounds of general fornmula |I. Detailed
group;di scl osure of the invention Preferable conpound of
formula | are conmpounds wherein R3 is -000H, - COOCHS.
NRy/8hypifogke babihocgromoptibnally sasstitlted with(GHPCHSR A0 Owhere m is 0
in Table 1. Table 1 Conpound No of RR R2 R3 R4
conmpound HO 1--\ CH2-CONH-CHCHZ- OH Il H - =—QHR,
&OH C OH p- hydr oxyphenyl acetyltyrosine O CH,

to 4; R3 is hydrogen, -COOH, -COORg, where Rg is C;-Cg alkyl or , wherein

R7 is hydrogen or hydroxy group,

R4 is hydrogen or hydroxy group or pharmaceutically acceptable salts thereof as
cyclooxygenase-inhibitors, analgetic and .anti-inﬂammatory, spasmolitic, anti-hypoxic, anti-
Parkinsonistic and antidepressant agents as well as agents capable to potentiate effect of other
analgetics.

Further, the present invention relates to a pharmaceutical composition or an agent
possessing cyclooxygenase-inhibiting activity, anti-inflammatory and analgetic action, as well as
antidepressant, spasmolitic, anti-hypoxic, anti-Parkinsonistic action, containing an effective
amount of the compound of formula I or pharmaceutically acceptable salts thereof and optionally
a pharmaceutically acceptable carrier.

Another subject-matter of the invention is a method for treating pain syndromes of

different genesis as well as diseases accompanied by inflammation, spasms, hypoxia, depression



HO j--\ CH2-CO NH-CH CH2- 11l OH H -COOH H COON (
p- hydr oxyphenyl acet yl phenyl ajmani ne HO ~ ~ CH2- CO- NH
COCHCH2- ~ ~ OHIV COH H -COOCH3 -CH OCH3

and p&kmgﬁl%ysfg_'}%nX&rﬂﬁﬁ&)&&&ﬁﬂﬁétﬁ%o%ﬁﬁ}{lef§§ttl€er anfoliht P&t mpound of

__.-.._

generf] (IAALEVANE Bg&@g@%cﬂw&gﬁs@g 48 B b g i i

~ H H~ ~
other%?h%@r OXypheny' aCft yl Eyiaane VIIT ~\ HH

p- hydroxyphenyl acet yl phenyl et hyI amne 13 XXVI HO -OH
HEhTpeesabinyantipp alsp relaes t4nayel pYessey fopprgraring compounds of general
p- hydr oxyphenyl acetyl t yrosi ne benzyl ester XXVII

formul{I/~H 0 H HO -~ CHz- CO-NH- CH CHz- OH _e 000Bzl O CHz
p- hydr oxyphenyl acet yl phenyl al ani ne benzyl ester HH
CHRtdiled litcfdsu £ o MNite GiiVention- ~ XXVI I -CHz -~ OH

Preferable compound of formula I are compounds wherein R3 is -COOH, -COOCH;.

Novel preferable compound of formula I are presented in Table 1.

Table 1
Compound No of R, R, R; Ry
compound
HO@CHZ-CO-NH-(;H-CHZ-OOH I oH H -COOH -OH
COOH
p-hydroxyphenylacetyltyrosine
Oz [ ™[O | " | |
HO CH,-CO-NH- CH -CH;- OH
COooH
p-hydroxyphenylacetylphenylalanine
H -COOCH; -OH

v
HO@CHZ-CO-NH-CH -CHy- @
COOCH,

p-hydroxyphenylacetyltyrosine methyl ester

v
HO-@CHZ-CO-NH -CH-CH;- @
COOCH,;

p-hydroxyphenylacetylphenylalanine methyl

-COOCH; H
OH

J 9

ester

HO—O-CHZ-CO-NH-CHZ-CHZ

p-hydroxyphenylacetyltyramine

HO—@-CHZ-CO-NH-CHZ-CHZ

p-hydroxyphenylacetylphenylethylamine

VIl
OH

.
.

VIII H H H

a3




CH3C

z OH acetyl tyrosyl phenyl et hyl am ne

“NH H - OH

CH3- CO-NH- CH CO- NH- CHz-CH~ H XXI X -CHz OH CH -COL1 3
2 OH acetyltyrosyltyramne 0 - O—|

- CH, - CONFF Sz O X&& T Cffiz G Lml—@—eﬁf OH
emyiowa}mcm asi|ne benzyl H XXX H ¢ 6 =CH
CHZ- CO- NH ©90¥ O cooBzl |lc==0O \ OCHz ~ |~ ocuz@
£henyl acetyl tyrosine benzyl esfer -~ CHzf OHH |Q 0 H
p-hy WW“@@ MPEYQIteChiz XXXI | | COOBzI O-[CHz /
m/I ) prg pionvl ph i n_e_b_enﬂll
R WA e R T R | H] i Hoogszf - H
O CHz:00Bz yl pr opi onyl phen I ni ne be nzkaZQ
ester
p-hydroxyphenylacetylphenylalanine benzyi
ester
XXVII cH ok (l)I H H
CH;-CO-NH-(EH-CO—NH-CHZ-CH 2 CH;-C-NH
CH,
OH
acetyltyrosylphenylethylamine
CH;3-CO-NH-CH-CO-NH-CH,-CH ~OH XXIX —CH OH i) H -OH
HR S 2 CH;-C-NH
CH,
OH
acetyltyrosyltyramine
XXX H g -OH
@CHZ CH,-CO-NH-CH- CH;@OH -CH;, &
C00Bzl \O'CHZQ
3-phenylpropionyltyrosine benzyl ester
@ @ XXXI H 0 =OH
CH,-CO-NH-CH-CH,- OH -7
phenylacetyltyrosine benzyl ester
XXXII H J H
HO@CHZ-CHZ-CO -NH-CH- CHZO -CHy oH <
COoOBzI ‘o-CHZQ
3-(p-hydroxyphenyl)-
propionylphenylalanine benzyl ester
@CH; CHy-CO-NH-CH- cm@ XXXII CH H & H
¢00Bzl 2 “0-CH, @
phenylpropionylphenylalanine benzyl ester

The known preferable compounds of formula I are presented in Table 2.




The known preferable compounds of formula I
presented in Table 2. 14 Compound No of RI
corrpound CH2-CO- NH-CH2-CH2 \ OH VI

HH-OH

are
R2

R3 R4

PhENY T agRyiouRd am ne HO 7 TV Vbl CHR2= CORNFF CRIZ GF2 TR
“CHZ OH H I—FIJOH 3- (p-hydro yphenl ) ! 2 3 R4
pr opi onyl phenyl et hyl am ne [\ OH2- CH2- CO(NH-[CH2- CH2
HX-CHZ OHHH-H CEQPO“""C
3-(bp h\/r~|r nvunhan\ll A nr nnl '\n\ll tvramne /X HIH E -CHZ :
Qﬁ;{&om %gyl efhyl Vhm i neC.@ H H -OH
[ HXI t H -|OH
3- phenyl pr opi onyI tyram ne[~ X Il -CH2 H -Co0CHY H HO
MWTE# COPCH3  3- (p- hydr oxyphenyl ) -
prop| on§ eny [ani ne mef hyI est er HO /\
amane EH—oH—cHA
3 pi )nyIWosma OH ht H H
/- XY CHZ H - =0OH |COQH
3-p opi yrosi ne|15 CH2-[CO NH CH ¢H2-|-~ OH
XV ﬁﬁ‘l@{%ﬁﬂ%ﬁ%ﬂ
propionylphenylethylamine
HO@—CHZ—CHZ—CO—NH—CHZ—CHZO-OH X cuz@ou H H -OH
3-(p-hydroxyphenyl)-propionyltyramine
@—CHZ—CHZ—CO—NH—CHZ—CHZ—O Xl CH, @ H H H
. 3-phenylpropionylphenylethylamine
@-CHZ-CHz-CO-NH-CHZ-CHr@-OH XII .an@ H H -OH
3-phenylpropionyltyramine
HO@CHZ-CHZ-CO-NH-(IZH-CHZQ X1l -CHz@ H | -COOCH; H
COOCH;
3-(p-hydroxyphenyl)-
propionylphenylalanine methyl ester
O c < >o X1V H -COOH |[-OH
HO Hp-CHCO-NH-CH-CH, H
’ toon 'CHZQ
3-(p-hydroxyphenyl)-propionyltyrosine
OmncomggeCon | X [l [F] 0 [
3-phenylpropionyltyrosine




phenyacet yl t yr osi ne
-CH2cOH H
propi onyl phenyl al ani ne

XVI

HO~CHZ- CHZ- CO NH &OHZ- 0 XVI |
-COOH H H 3-(p-hydr oxyphenyl ) -
H -COOH H (2

AN N e VN Sa H| -COOH [-OH
g@%ﬁ‘%ﬁfﬁmnyl al anine X1 X H it
CHZ-CO- NH CH CH2--~ \ / CPON pheny| ace phenylfal ani ne
HO ~pherfyhlet o N\HCHCHZ ~-~ O XX -CHZ OH Hl
Sp=hydroxyphenyt =proprpny{tyrosine ethyt;este
i Y OGOBCHEcHTH “orp- Ok d T8 ARy | H
3- phehyl propi 91 ¥¥r osi ng net hyl |ester ~-~|CH3- CO
NH CH CH2 ~-~ OH XXIl H -L00CH3 -QH COOCH3
pherdy(paleysirgxypperid)-ne met hyl ester XXI 11 H H|H
CHZ- CO- NH CHZ- CHI O pheny| acet yl phenyl et hyl am ne 16 -
propionylphenylalanine
@cnz-CHz-co-NH-gH.CHZO XVII -CH, @ H -COOH H
COOH
3-phenylpropionylphenylalanine
@ CHy-CONH-CH-CH; @ XIX @ H -COOH H
COOH
phenylacetylphenylalanine
HO@CHZ-CHZ-CGNH-QH-CHZOOH XX -CHzQOH H| -COOCH; |-OH
COOCH;
3-(p-hydroxyphenyl)-propionyltyrosine
methyl ester
QCHZ_CHZCO_NH_?H_CHZ @on XXI Ch @ H | -COOCH; |-OH
COOCH;
3-phenylpropionyltyrosine methyl ester
@ CHy-CONH.CH-CHy QOH XXII @ H | -COOCH; |-OH
COOCH,
phenylacetyltyrosine methyl ester
XXII1 H H H

@CHZ-CO-NH-CHZ-CH2©

phenylacetylphenylethylamine

O




)

-~ -CH2 H -COOCH3 H CHZ-CHZ- CO- NH CH CHZ XXI'V COOCH3
3- phenyl propi onyl phenyl al aniyge nethyl ester
CHZ- CO- NH- CH CHz- XXV H -COOCH3 H -~ COCL H3

Nyl et hytphenytal—=i ey MB Ry ester A o
@Q-dNHc@NH(dHZ:m@(XX\/ \-3 HQ ;CHL@C(I%F cSERGE | H
nyl met hyl phieogha i ne| benzyl ester N~ HD -4 CHZ

CHZCONH-CH—CHZ OH XXXV CHZ OHH CO0 _ {OH| CooBzl
} @:& Y| ) - propi gnyl t yrosi ne RQenzyl
pﬁe@? éo@pé)}%rq g@%gg formul g | are preparjed by

activation of a car boxyl proup of |p-
hydr oxyph ﬂy’i acetic acid pr phenyllacetic acijd Qy

reacting with diphenylphosphorvl azide (DPPA) and
t hyl ar nE (T n| or¥XNi c sol, priéfler@@OLH; | H
@ %W @ ef hyl acetate at_£oolfi ng
et erabl y aFOPFIE perafure ranging from{25|to O,

foIIovved by reacting with an am no derivative.

pheri3iaéthyhéyylalagine vathiydstaf | car boxy |group i s i nplienment ed
using 1-1.2 equivalents pf DPPA and TEA. Ag an am no

deFryative, {yrospAq and pngmswl gni n telgy [may be o
u@} CMO-W-@}&QH{r’{onpounds Il and@ as a| <
start i ng ani HPBder~vative| tyrosine a phenyl|al %ﬁﬁ'l@

benzyl esters are used respectivelly, foll owed by the
pheriydimethglphefylblaniay betgybegerby catal yiti ¢ hydrogengl ysi s.
Unli ke the earlier used synthesis [methods of the known

cprpounds of Tor I AL ol o Ol
HOi pEHyFHIRONIRGEN: met hod al ||oft, to™decr ¢age th
st E3%7 @ S, )

per of to del etg the step|of
i solating an acti vat ed deri vative |[of carboxyli ¢

3-(pelyduoxyphenyl)-propionyltyrosine

benzyl ester .

Compounds of general formula I are prepared by activation of a carboxyl group of p-
hydroxyphenylacetic acid or phenylacetic acid by reacting with diphenylphosphorylazide
(DPPA) and triethylamine (TEA) in an organic solvent, preferably N,N-dimethylformamide,
ethylacetate at cooling preferably at the temperature ranging from -25° to 0° followed by
reacting with an amino derivative. Preferably, activation of carboxy group is implemented using
1-1.2 equivalents of DPPA and TEA. As an amino derivative, tyrosine and phenylalanine esters
may be used. For preparing compounds II and IIl, as a starting amino derivative, tyrosine and
phenylalanine benzyl esters are used respectively, followed by the removal of benzyl group by
catalytic hydrogenolysis. Unlike the earlier used synthesis methods of the known compounds of
formula I, the use if the diphenylphosphorylazide method allowed to decrease the number of
steps, namely to delete the step of isolating an activated derivative of carboxylic component, to
be restricted by extraction for isolating target substances and to increase yields (>90%).

A general scheme of synthesis by the diphenylphosphorylase method is presented in



be restricted by extraction for isolating target
substances and to increase yjelds (>90% . A general
schene of synthesis by the di phenyl phosphoryl ase
Schend®t hod is presented in 17 Scheme 1. Scheme | RI1-R
-COON + NHZ-CHCHZ R4 . DPPA, TEA - Rr-R
-CONHCHCHZ~ z R3t=-1 'chzmeRiB Novel conpounds |1,
[, v, Vv, vil, VIl inclgunﬁ—rrg*those conpri si ng
hydroxy substituent in phenyl groups, can be al so
preparat ed using the Kodeek, Tect i vat ed
N distied Wi Qeter o) aaVaRT abe RofHaRNEH Qs
avai ability ofRer eagents, water-sol ubf | ty df rel eased
N- hydroxysucci ni m de, fast running of both reaction
oNoyxl epmpowgls NI, dly B ViV Heinebtdergsthose commpyrisatg ydroxy substituent
agents and reaction of am de bond fornmation, and the
in pheRgIs@Eblps, tarybeoils@pipardtedistrigihe metHRIAAT a6 vateENL Xy @Ricinimide esters,
products (70-80% 1n spite of the presence of hydroxy
advan@BOS It UGKIEn | s PRGAMbilitg" _Q)‘fp-rei%_n%?C%a@é%ﬁlbwdtghe%fP:rrelseased N-

proposed process, synthesis of oxysucci nim

at i ts 4 eal j.zed conventin
hydroRspediia A9, RGNS ot BofCRabAd oPYrGRRNE v iglipepipimde esters of
activated N oxysuccinimde ester.using the . . . .
acylatQEnFecits ) ARG ORI HoRM dBrPRoRo Y HacPosHlifs g achieving high
. with a high yield gabout 90% _and subsequent formation.
yields of therjapast BeEadycts 7 9-88« iin apitenedt the @ressncs af hydedxyi subgiituent in phenyl
esters and an am no derivative, also with high yields
group.( 0-ag@sxglarfcor with thé cpropasedreprpdes®, Syothesds afidN-akysuoeinimide esters of
usi ng chromat ographi c purification of the target
acylatinggents is Aalizelnbyaconvertihgr p-igiroxpheh ylacsic reidadrdphenylacetic acid into
phenyl al ani ne esters may be used. Simlarly, the known

activa@@ R Sisccthimife, esféd usifly | the MW’ -dMdioheXyKarbd&imi#! ethod (DCC-
XXI'Tl, XXIV can be prepared, synthesis of which using

methogj“@‘vitﬂei H%‘ﬂ WAE1daabbt 2084 MdO6SfCht oG0P S §ffde BorldOby reaction |

Isclosed in the prior art. A general synthesis

e ARSI A ARTROULA ¥ B0RE e LALELL L L .07 o
short t%]ﬂg iﬁ@gﬁiﬁggn%&%%% @ngs&qgrggtoérapﬁc_pcul;;-ﬁcc):gt(l)oq (';Rhlg lflarget product. As
an amino derivative, tyrosine and phenylalanine esters may be used. Similarly, the known
compounds X, XI, XII, XIII, XV, XVII, XIX, XX, XXII, XXIII, XXIV can be prepared,
synthesis of which using the method of activated N-oxysuccinimide esters is not disclosed in the
prior art.

A general synthesis scheme of compounds of general formula I using the method of

activated N-oxysuccinimide esters is presented in Scheme 2.

Scheme 2

R-CH-coon _HONSu _ Ry-CH-COONSu
hz DCC R,

R4 R4
R;-CH-COONSu + NHZ-(FH-CHr@ - . RI-QH-CO-NH-QH-CHZQ
R, R; R, R;



- R4 Ra R -CHCOONSu + NHz-CRH-CHz \ /
Ri-CHCONHCHCHz \ / 2 3 218R3 18 Synthesis of
hydr oxyphenyl propi onyltyrosine (XI'V) may be al so
| SR RARNS L Sl pHedyisropRoh PRftoShe 2RIVVALEHY impl i
h?%&ysucci i#?%@ %35@?@? 8%%?0t%?¥ed’<>fe?ﬁ?ﬁé plemented using the
Y508k i | bl eq | er 1o decrease the ,
methop JPRAIGRE X B ROTRIARUL RS b AT EAAECHERTR b possibly
: rol onge exposure to alkali, which would .
uwsed BLSHEORF SerrRaBpamtte: & B8Poor DT BN Rt iy axqide prolonged
‘ that could have been unfavorably reflected on optic
exposyygrtptafkadk, wiigh weuldebe aespseaindoy sspepidigatioreof tyrpsing eethyl ester that
/'l Peptidy (Peptides). / Mdscow. "Mr" publishers.
could h@é& be¢h unfavomably @flested ©n, optivepwithafffthe target corPpuinddiBchreder E.,
Gsnovni ye netody obrazovanija peptidnoj svyaz
Liibke( Rept irdptidy WRéptides)0r Mefobcow. MeNIirO dsublifhap& P1967e 098Rnes; Gross E.,
Moscow. "M r" publishers. 1983. p. 422]. The probl em
Meienfbffer@].! @ \BepRaH Dol Hiye mtBBY WbREbeshifaYpRSiLRS VaBOtiptides. Main

organi c solvents and " water 1s solved by transition

formaé@ﬁh%?‘%ﬁg p% &%p?ldg %loH l/eMﬁgc%W E[Nﬁ?’l ﬁubﬁ%%y% 121'9?3\05 rﬁgj The problem of

Yyrosi ne suspensi on 1n

i.val f ol .sol ytion.th r i n

a tow Sl Bect Yobrelreae AL R BT arEgH ST A WESE I olved by ransition
Reacti on between thus obtained solution of the am no

thereofj e @ gpluble spdium p@lb;@ygllg@g ifsomyadditions tor tyfosyte suspension in DMF of two
3- (p- hydr oxyphenyl ) propionic acid occurs practically

equivalemyp b1 B Na@Hdsodutionkthgt (epwted2in dhsenved completeodiissgution of the amino
i solation by extraction w thout application of

acid. Réuctombegveaphhes ¢ghtdinéd seltitiom of thei athitho aferiviévet with &N-oxysuccinimide
product (XlV) made up about 63% Conpounds of genera

ester 6@3%”h§dﬂox9ﬁl’én?§px@bﬁﬂiqoﬁﬁ@&fc@ﬁirsg}}aétf&ﬁllfl QbfpRitely and quickly (for 2
pharmaceutically acceptable addition salts with

| n G QG f WABG CoBfd |8 e
o P o o Rt ppRon T R ndgnic puriication,

. ' [ ki, h bases such as sodi um
”em‘ﬁﬁg&%&%ﬁg&hﬁgé?§g§?ﬁ§$E@é&%ﬁﬁ%é? sodi um car bonat e and
: the like. ounds o eneral, formul g 1 possess .
By ahaebeT v Lats plop BYehared i BE TEEBE phargaceuticall
treating pain syndrones of different genesis, . . L
acceptable |addition saljs uifh nostpsisAsidssych av flvaticaadidsangleisaagide succinic acid,
of joints and connective tissue as well as the
acetic giid] eitrid aqd,atdrie aogq/ andthe likgi anflspldwith ibases sueh as sodium hydroxide,
acconpani ed by inflammtion, spasns, hypoxia, to
potasspmi Bydrogitle, sotiiver cabalagedndake liks wel | as di sorders
caused by depression and Parkinson's disease. . In

P@6thp&HIdaTof EMERPUBHRUINN poiBeRR BRRIDKyMIQN iHHBItiARYCRALy and are
used for treating postoperative
useful for treating pain syndromes of different genesis, inflammatory and inflammatory-
degenerative diseases of joints and connective tissue as well as the skeletal-muscular system,
different diseases accompanied by inflammation, spasms, hypoxia, to potentiate other analgetics
as well as disorders caused by depression and Parkinson’s disease. .

In particular, compounds of the present invention may be used for treating postoperative

pain, posttraumatic pain as well as pain syndromes of gynecological, neurological, cancerous,



pai n, posttraumatic pain as well as pain syndrones of
gynecol ogi cal, neurol ogi cal ,1cancerous, 19 dental
origin, rheumatoid arthritis, arthropathy, Bekhterev's
dentaldl S8GRE, rAQMARAC! frtifritisS PAUMAYJaRRY ¢ NEdihiePev’ 9O Wisease, non-specific
arthiritis, osteoarthrosis, extraarticular rheumatic
and ro | ebjti er _di .
spondy USRS bl TR i s SRS S RTRAER,, heurag fover and
s /. di.sorders. caused by Parkinson: s disease, .
throm pichifin | o16ér, GBS Grdbnmapisiy MnR o SphEe Aypoxia as well as
. dnvention are admnistered in an effective anount
disordgpsi capsed hyRarkiasonf pilisepse emestopalt yiepayietati ¢ resul t.
Compounds of fornula (1) can be adm nistered orally,
t Gpmpatndg, ofptheepresmalihyentiby ar¢ rbmiizistersd sinaard effectival amount which
in the formof unit dosage forns conprising non-toxic
provideb forrdesieatie thatdpyuticaesdpt abl e carriers. "Parenteral
adm ni stration” as used herein nmeans subcut aneous,

| QbmPY@RRUSE folniMiIA &6k BY a@MikiStefe@PBFally ORGALally, parenterally, by
injections or infusions. Conpounds of the present

oo BUEDA RO B L0558 160 A B i

doses 0.5.t0 5 [ kg.once of nore.tinmes daily. At the
sccep@ifanfece “PRpRelb AN Ha s o P et Qe A A LS Sntravenous,
. for every individuyal patient will depend on nany
intrampuseylayof INtFRPEipNRR] inlgetiams o) idBsionsyi ven conpound used,

age, body weight, sex, general health condition of

paempennds o thei presgat inventiom qap deradministdreddol@ pafient at doses from 0.1 to

adm nistering a nedicanent, elimnation rate, a
10 mgfay bhddy Wedght daitni preferably arfdosmsdi. £ enfemiggkgused oasiovetithesadaily.

severety of disease being treated. Pharnmaceutica

cafpesiht €f, ACRANdbogoted thdh @ pRitRERPHodeM LAY Ihdividual patient will

conprise a conmpound according to the present

depend BWERANYOactdps fEl IR Rdtivityf G4 bNen (cBmPEIEEURIIRSd, RRY Sveight, sex,
result "and they may be adminrstered as unit dosage
gener{| q{egﬁ? (oREiBY .ad'fpé]a?iehp afid $§ 'ngt'rifti%ﬁ r?eéi?r&:lnl gnc{) foldk Qiministering a
or ns conpri si’ng conpounds 0 he“present 1 nvention
.as -an active ingredient in a.mxture with carrier
medicgertyeffinaiitn Ll casr i sg CribinPlin SF Rl BEGLYel os severety
) o%g#h subli$gual, i nhal ation and intrarectal
of disegstpein& i'F448d-on. Active ingredi ent may be included into

the conposition togester with usually used non-toxic
piPharmaceatical coomppsisione pecardiag dathe piesens intealipe comprise a compound
preparing solutions, tablets, pellets, capsules,
accordimgtyethe megepbsiventionain anameudnsfecs us peadiiersdesirable result and they
oi ntnments, gels and any other dosage fornms. 20
may be administered as unit dosage forms (for example in a solid, semi-solid or liquid forms)
comprising compounds of the present invention as an active ingredient in a mixture with a carrier
or excipient suitable for intramuscular, intravenous, oral, sublingual, inhalation and intrarectal
administration. Active ingredient may be included into the composition togester with usually
used non-toxic pharmaceutically acceptable carriers suitable for preparing solutions, tablets,

pellets, capsules, dragee, suppositoria, emulsions, suspensions, ointments, gels and any other

dosage forms.



As excipients, different substances may be used such
as saccharides, e.g. glucosep | actose or sucrose
mannitol or sorbitol, cellulose derivatives and/or

CAS Qkéiweﬂﬁoﬁm%?&bsﬁnges ﬁ%ﬂ;ﬁ@b%ﬂ% h 5’41945 {4€s, Q" 2 glucose, lactose

aci di ¢ cal ci um phosphat e; e us

or sucx:"ollég,gn%gﬁﬁ) gr 9&?1&?12 ﬁeallu%ﬁ%rd;énvath%sgﬁd/og c:?cwﬁloﬁl{bspﬂ\éqes e.g. tricalcium
s34 B SO0 U] SRRy bl ey SO

When necessary, d|S|ntegrants may be used such as the
paste, aifofre $RIAL | OHIER sTHEC hestatnd Staredy bdelatiss hyagecanbh, methylcellulose,
cross-1linked polyvinylpyrrolidone, agar or alginic
hydroxyprepbybmethykallulosdhesodofm  culdxyastigdetl luinsal giddat eolyvinylpyrrolidone.
Optional additives such as agents regulating fluidity

Whenanetessaby, | digintegrantc ings bei Lidedasibhoxs dfie abogt Cmestiched | §tarches and
acid and salts thereof such as magnesi um stearate or

cmboxﬁﬁ‘le@ﬂﬁméﬁ L&odd-Eni@adpd? mﬂb?ﬂ&lll(ﬁﬁ%gbéfa(i Qr JlEM\x/c\AES‘mH‘ 2L salt thereof

dragee core is usually coated by a | ayer

such aE?(?‘dlﬁl%aJEm&té’ action of gastric juice. For this
concentrated sol utions of saccharides nay be

p@P W\Nﬂ?ﬂs&} %ng%%%gg%%%)@?t% Q‘H&g}’ 3%%1“%%%1}%?% s Silica dioxide,

titani um di oxi de and sui table organic solvents or
talc, stgarie goid angd csaligfthergafl surdy as \;@agnegprab;;tpqr'g@r Qr calcium stearate and/or
t hi ckeners, dyes and flavors may be al so used. As an
~ propyleneglynshmats be aisedc ar bohydrat e oi nt ment bases such as
white and yell ow Vaseline (Vaselinum al bum Vaselinum
f Aalvage} cordds edualle codted bpalayefivehich Wassidtamit actithi df @astriéljuice. For
yellow ointnment (Unguentum al bum Unguentum flavum,

this plﬁﬁ&ea&rﬂéﬂl‘aﬁéd@ﬁuﬂdﬁ% off BRRAArided ntay B @&ed WHiRfmby optionally comprise
consi stence additives such as hard paraffin and wax

gum AFRic QQICU? Vﬁﬁf%%dn\é\/p&&&h?ﬁﬂé%yM§ﬁ§o§Hﬁnluﬁ§dloxlde and suitable

hydrophi aseél |ne asel 1 humhydr ophyl I cum
gggg col dcrene (Unguentum | eni ens)
OQQn&Q&géhpggé ol nent bases washabl e by water such as

R e o SRR RE R Bacater Shorpe 'gis“@s gey be

pol yet hyl enegl ycol . oi nt nrent (Unguentum G ycol i
POF PR OARAMERS gasebeawe}mdfaée PHEmEnhptes sigheds Wi @ed ygHew Vaseline
As a base for gels, t hyl cel | ul ose,
(Vaseligwim aloyre Mage lnaim ﬂaw@ @@ﬁlmog,@{ment ¢Qleum Vaselini), white and yellow
oxypropyl cel | ul ose, pol yethyl enegl ycol or polyethyl ene
ointmemX | (Wagueaaurh ogdblmmdjnghentume flavids), sandasse adlditives for imparting a more
suppositoria, bases insolvable in water such as cocoa

compabtiédristence additives such as hard paraffin and wax may be used; absorptive ointment
bases such as hydrophilic Vaseline (Vaselinum hydrophylicum), lanoline (Lanolinum),
coldcreme (Unguentum leniens) may be used; ointment bases washable by water such as
hydrophilic ointment (Unguentum hydrophylicum) may be used; water-soluble ointment bases
such as polyethyleneglycol ointment (Unguentum Glycolis Polyethyleni), bentonite bases and

other may be used.

As a base for gels, methylcellulose, carboxymethylcellulose sodium salt,



bases soluble in water or m xable with water such as
gel atin-glycerol or polyethyliene oxide; conbine
bases, e.g. saponaceous-glycerinic bases may be used.

Sy 1 SRR 8ot ehifGer oHiRb i "o
O ok e R0 o IRERAG oI BB My usea
CRrCri var. ependi n tecipient being.treated,
Y N R A g R T
for ex le, in usin ounds of the present :
| bRoen oo Bblei iR waler P RIaRe B piten suc %frgqlw}réskymﬁk or polyethylene
__content of the active agent therein is 0.01-5% As '
oxide;giombingr basesp e gosapearcamiscelly epriniebasgpmay bewseddi st i | | ed
wat er, novocai ne solution for injections, Ringer
shnl mtanofactugingc @ swnit dosdgeoform, sgme anfount adidadtive eimgfedient used in a
di ssolution may be used. In adm nistering conpounds of

combihf®onPWRE @tarridr My:BMNdrP depeidingt dierebipibat ibBingReated! Eng@lfticular mode of
tabl ets and suppositoria, their amunt is 5.0-500 ny

adminR&rindh méditdmdesage form Dosage fornms of the present
“Invention are manufactured according to standard

gflg%{]f]‘og??agnn?lg l)i?lrhs . C rr%oPR%s?&et%g %?caslgnt lWVél{tl?)% in the form of solutions

f'ormati on "o agee, ssol ution and

. freeze drying, 1t should be no at c. ou of . .
for injef{iorsrcodisht OF HaiitiE REARAAISTRa S DO b1yt s Taus: 0 sogium chioride
_doses _which are by two-three orders | ower as conpared
solutiqng distidled yater. @py@@mgsgautfm fquﬁjgat‘i@@o Ringegtsolution, glucose solution,
practically simlar efficacy, and for them no
specificeaglitives for diissefutiestrmayhdecusbdein ndmensteningandmpounds of the present
contraindication for use thereof have not been found.
inventAin ihfoeths Body initheforinrofablety bnd)suppssitiriay thefr anf@APRWIES00 mg per an
of the present invention at an oral dose of 1000 g/kg,
unit détegd for@f experinental animals has not been recorded.
A detail ed description of conpounds of the present :
| DYGBL ks JPiRPGFERNt %eﬁthﬁ(a?@fnaﬁﬁ‘éctu?éﬂad&%gigge shdard techniques
t hei r pharmacol ogi cal activity are presente elow I n
| - . ' to, il lustra .
such s 0, pBes G S SR Bis SR T B f ol M Bhfign pnd freewe arving
the s e thereof. Exanpl of synthesis of .conpounds . ..
oF Sole BF tigh 155 Pt R of M PG B By D pRKaksctivity a
conpounds was checked using TLC nethod on the plates
doses which.agg l@é@@g}hr@(pr‘igg jpwqr-a%p@kargd @thﬁéqq”vnidﬁugswéed for comparison,
fpllomﬁn? system of sol vents: chloroform- nethanol
at pragically similastafieasyoand forrthemanelnegativetside effedtaihavesbeen3revealed and
(2), chloroform- nethanol - ammonia 6:3:0.5 (3).
contraifidication égraashesesfehastenet bgeadfound. MAtcthe aame ttiadd, i Btadying toxicity of
reagent, ninhydrin, iodine and by
compounds of the present invention at an oral dose of 1000 pg/kg, death of experimental animals

has not been recorded.

A detailed description of compounds of the present invention, preparation thereof and
examination of their pharmacological activity are presented below in the following examples
designed to illustrate preferred variants of the invention and not limiting the scope thereof.

Examples of synthesis of compounds of the present invention

Individuality of the prepared compounds was checked using TLC method on the plates



| um nescence in W light. '"H NVR was recorded on the
apparatus "AMX-400 Bruker" (®ermany). |R-Fourier
spectra were taken in KBr tablets on the apparatus

“Kiese %@a&??’o"“l\ﬁgruk’cCﬂ?&iﬁ'anypﬁf‘\)the I}@l(MlHQ ?Qélﬂtéf W%nts chloroform -
term ned on thé apparatus "Boetius Germany). Hi gh

methaf 8139' u({l')oé}llgr%%%’msperﬁétﬁ ofEr gyp%)caelte{fﬁ% lo_ﬂé?h cglor?form methanol -

tT e mass spec FOITE

aé{é)é%@fer desorption ionization using as a matrix

ammoR1 oben20| c acid on the apparatus REFLEXTM |1 |
(Bruker, Gernmany Anal ytical reverse phase HPLC was
CcQRFOMAOLANS BYPTe Heveéwérmtwb@m-mhdﬁs CAEGaRiBBYd R iodine and by
"Breeze", the detector "Waters" (USA), detection at

lumin%tdnqer'mLE\nglhton rate 1 ml/mn under the follow ng
conditions (1): the colum Symetry 300 C18, 3.9 x 150
ME-NMR Wasebddrdaonht Appardids A4NB0460 Brukerd (Germany).
acetonitrile gradient of from0%to 60%for 18

MRbEFer spedthEweRtr QREH QQKBP RablQY Dham Spadatué “mgkmm” (“Nicolet”
USA) , elutlon rate 0.25 /mn, detection at 220 nm

USA)under the follow ng condltl ons (2): the colum
"Phenonenex” (USA) Cl18, 2 x 250 mm 5 m elution vvith

0 uegus TFA with % TFA qgr.adi ent, n 100%

¢ MetirBRors Siop detpBhingd v ipearaut PeEhy SR Lph

"Breeze", the detector "Waters" (USA), .det ectl on at

ohlighy resglution Magh spectip evare qblajRed qingl FRNSihame anass wperirometer by the

conditions (3): the colum Symmetry 300 C18, 4.6 x 250
methodraf maixrtpser-desorption ignization wSing @p avwhathixg, &d;le'dtobgnzmc acid on the

0.09% TFA .in the m xture 60:40acetonitrile- water of

apparétﬁ@REB%XSMmQB’nLﬂ(ef, Gepmamy)ut es. 23 Exanple 1
p- Hydr oxyphenyl acetyltyram ne (VI1) Technique A To a

S Akl tiod) réferdd. [A'anegHPQC Gvhis mleﬁ)ouﬂf)n the apparatuses:
p- hydr oxyphenyl acetic acid in-3.5 i DW 0.35 g (2.63

We%dmoﬁgﬂ?%l‘@@ié”eth%td'e{eﬂop gWaTé??’ %@Abt HQBctWSat 214 nm, elution

cool ed down to -10C and

e TSRS 4l A0 59 150
5 pm,]; %étiérb g\’d{llll /%%Lgeo%ssq:F%n 1tL1 acetomtrll% graélent (}fs frgr%ué‘% to &)% for 18

minutes;

- the chromatograph “System Gold” (:Beckman”, USA), elution rate 0.25 ml/min,
detection at 220 nm under the following conditions (2): the column “Phenomenex” (USA) Csg, 2
X 250 mm, 5 pum, elution with 0.1% aqueous TFA with 0.08% TFA gradient in 100% MeCN
from 0% to 100% fo 50 minutes.

- the chromatograph “Breeze”, the detector “Waters” (USA), detection at 214 nm, elution
rate 1 ml/min under the following conditions (3): the column Symmetry 300 C;3, 4.6 x 250 mm,
20 pm, elution with 0.1% TFA with gradient of 0.09% TFA in the mixture 60:40acetonitrile-

water of from 0% to 100% for 15 minutes.



m water were added and extracted with 20 n

et hyl acetate. Ethylacetate Izyer was washed with 10
m 5% Na2CO3 sol ution, water up to pH 7,with 10 M 5%
HCl solution, water up togpli,dleq Ethyl acetate layer
was dried over Na2SO4, Na2SO4 was filtered off,

et hyl acetate wag_ |y residue

was triturated é\n}hﬁ f‘gh nﬁg‘%g (le&?h&%({wq(c‘eﬂ)l: 1). The

f d white precipltate was filtered off and dried

ui@-‘gﬂ‘égéum over CaC12 Y| eI d 0. 68 g (95% Rf o 7

(1). Tm = 147- 149, ; ppm
>Tgn se{utlog.ofo,qi) g @l_ﬁ @ngl@ of,g;hydgo)ggh@yj@epﬁ]acmlpp 3.5 ml DMF 0.35
(3-CH2- TA, CH2-(OHPhAc)), 6.63-6.75 (m 4H,

g (2.63-npHoke) o\ms)agid@l_ obilg s(b@ingnﬂ'hmspluﬁ@maapmfed _down to -10°C and 0.68 ml
| R-Fourier, cm1l: 3276 (val. OH); 3108 (val., =CH,

(3.16 ﬁmﬁmt))dlplieﬁic@h()qmb@&azhde antigR44 ma (0. teminiolé) tﬂl5th51aﬁﬂﬁé)mere added. The

-C-C); 1226 (val., -CO phenolic). Found, % C

solutnc?rpwﬁg stirfddoftBvo N)Lﬁs 210 1 650 b/ TGt 20‘@1‘0?‘!'5%561@ To/"chec;eactlon mass 35
.83; H6.32; N5.16. HPLC under the conditions :

ml w ec‘k&g 'aéfdeg'“Bb%ﬁierﬁ@&e With&Y hf&g&tyg&éé( %&é%&%ﬁ%}jﬂ 6¥as washed with

nlque a so utron o
t in.17 .m h t at 0.53
10 migsp{R504 '|e234 R5tub B bllch P e SHETEHT e th to pi 7.
stirr , solutlon was. cool ed down tg OC and 0. 95
Ethylageloly lgpohes Qo rer NHaS et Wiy ot Watird ofbiainy Bertpie,as removed

added. The 24 solution was stirred for two hours at
under (yacuuigt Py tresidues\rs situradhwith sstePhexanpimiztuge OF: 1N Tife-formed white
di cycl ohexylurea (DCU) was filtered off. Solvent was
precipiteteovas dilierederff sratdrienh undet yacnemi veeCa@ls. Yietd @.68 gi(2ibo).
wi th hexane. The fornmed white solid precipitate was
frRo.2pd of f, washed with hexane and dried under
vacuum over CaCl2. Yield was 1.08 g (94.6%9. R f 0.58
(£), = 149-@@9sol ution of 0.30g (1.2 nmole)
N-oxysucm nim de ester of p-hedroxyphenylacetic acid
g 1.g\: N-di met hyl f or mam de (DMF) 0.16 g (1.2 nmol e)
t(/M m ne was added while stirring. The reaction

o NAR, S50B. bypi 285 7 st Ot 5%313{% (. an, pecny

TA, CB!SZ@?IP?%E- QLY et e S SORAiA a0 (e P aP-CHrpere).

IR Founerscorr.;Q 3276 (val. OH); 3108 (val., =C-H, arom.); 1612 (amide I); 1591 (amide
IT); 1515 (arom. —C-C-); 1226 (val., -C-O, phenolic).

Found, %: C 70.57; H 6.43; N 5.50 C;sH7NOs.

Calculated, %: C 70.83; H 6.32; N 5.16.

HPLC under the conditions (1): an individual peak, retention time 8.71 minutes.

Technique B

To a solution of 0.70 g (4.60 mmole) of p-hydroxyphenylacetic acid in 17 ml ethylacetate

0.53 g (4.60 mmole) N-hydroxysuccinimide was added while stirring, the solution was cooled

down to 0°C and 0.95 g (4.60 mmole) N,N’-dicyclohexylcarbodiimide (DCC) was added. The



Rf 0.68 (1). Tm = 146-148. [MtH + 272.3. Found, % C
71.05; H 6.10; N 5.25 C16H17A4¥O3. Calculated, % C
70.83; H6.32; N5.16. Exanple 2 _
solutidh ¢ rsﬁﬁ'}.{cpg Wl@fﬁgﬁﬁél 4 m@gyir%t @ftl AMdge Vid h))uriyp;e@ﬁ‘)?thl% of N,N’-

was carried out I n accordance Mﬂth techni que

dlcyclgﬁ ?U(% &)élfﬁnwgg gggr%g%ffv F vgntz\g%s xngYMcB%/g&tgjg\q %ll?f residue was

CH2:- PEA)

_ trlturaggdqﬁh é tT@ %’Smf‘% W%QP-I s[)ll@_lgre(:@_}_aygh\ﬂg 'f')'llzézrejJ gé tvasrﬂej with hexane

Hz, 2H mCH-arom OH PhAc) , 00 (d, J=4
and dripd@under vaenumaveh@eSl,. Yiehlwas 12@8 grﬁ?4 6%4). Rar%?ﬁ (1)CH- PEA) ,
8.0 (br. s, 1H, NHPEA), 9.20 (s, 1 H OH(O+PhAc)).
| R Rosodutem, Oﬁ:OcBQg (R33ﬁm@i£aIN-o@f9ucciﬁﬂﬁiﬂe (estek .of p=ladirhxyphenylacetic
arom); 1626 (amde |); 1558 (amde |[1); 1515 (arom

acid in @ & N,NI1AARtHyWatmamide-(OMPHON6I ¢ €).2 mBolelapashindavaiadded while
75. 57; H6.80; N 5.77 CL6HL7NO2. Cal culated, % C

st1rrmg SFie/readtich: er‘]xturQI v'v:’asAs%rred LG o RSIRS af f@’CC Wbtt4°@nl§r 08 hours. DMF

an 1 ndividual peak, retention time 11.1I7 m nutes.

was. VB Shier FFesLT O Yl MR GRLATAE Sl BT Bifiea whie

resen or conp

= 68-70. 5 d, % C 75.
PfeC‘PEEai‘F“ﬁsé"'.‘Szf,d off sl ivoietot el 26.£ 4826 @ % C 75. 27
H6 71: N5.49. Exanple 3

R Wdf oxyphenyl ) - propi onyl tyramine (X) Synthesis
was carried out in accordance wth techni que A

pFesdd6dd8t.or conpound VI I.
[M+H]" 272.3.
Found, %: C 71.05; H 6.10; N 5.25 C6H,7NOs. Calculated, %: C 70.83; H 6.32; N 5.16.
| Example 2 |
p-Hydroxyphenylacetylbhenylethylamine (VIII)
Synthesis was carried out in accordance with technique A presented for compound VII.
Yield 0.57 g (90.5%).
R 0.82 (1).
Tm = 69-70°.
[M]"255.5.
'NMR DMSO-dg, §, ppm: 2.68 (t, J=8Hz, 2H, B-CH;,-PEA), 3.22-3.26 (m, a-CH,-PEA),
3.36 (s, 2H, CH,-(OH-PhACc)), 6.66 (d, J=4 Hz, 2H, m-CH-arom. OH-PhAc), 7.00 (d, J=4 Hz,
2H, m-CH-arom. OH-PhAc), 7.14-7.28 (m, 5H, arom. —-CH-PEA), 8.0 (br. s, lH, NH-PEA), 9.20
(s, IH, OH-(OH-PhAc)).
IR-Fourier, cm™: 3332 (val. OH); 3087 (val., =C-H, arom.); 1626 (amide I); 1558 (amide

II); 1515 (arom. —C-C-); 1249 (val., -C-O, phenolic).



-F

Yield 0.41 g (95%. Rf 0.38 (1). Tm= 174-176. 1NMR
DVSO-d6, 6, ppm 2.26 (t, J=BHz, 2H, a-CH2- (HO PhPr)),
2.53 (t, J=6 Hz, 2H, [i- CH2-Tyra), 2.67 (t, J=8 Hz,

2 9527, 5% RS0 N 5.3 % - JH 6.71;
a- CHp- Tyr azi, 'S? 6253%%}\1 Silﬁﬁ—ﬁ(zlmgg&rln ate%z'df)'- ;?a7j H 671N 5.49.
6 (d, . J=7 Hz,. .m CH Bzl.- (. PhPr))... 6.92-6. .
AP e BE SRR T BB g A HeR iR g s 199 Pinungs.

H Tyra), 9.09 (br. s, 2H, O+ Tyra and O+ :
(%%Fg‘)’ﬁ}s). carrFde%SW geordapgee with ﬁbstﬁ. presgyited fgpompound VII.
(amde 1); 1515 (arom); 1541 (amde Il). Found, % C -
7Yiedb0.5012g79.8%)IN 4. 97 C16HI7ND2. Cal cul ated, % C

71.56; H6.71; N 4.91, C 17H 19NG3. HPLC under the

cBr@BE (ns (2): an individual peak, retention tine

25.62 mnutes. Synthesis was carried out in

atgerggarece wWith techni que B presented for conpound

VIT. Yield 0.37 g (85%. Rf 0.35 M 26 Tm= 172-174.

[ M+ 2383, 3. Exanple 4
3- Phenyl pr opi onyl phenyl et hyl am ne (Xl) Synthesis was

PRLS: O, 1. BSAPE PRSI LINOS LMY R 9881 88715 N 5.9,

for conmpound W y

Tm = 94-96. 1NVR DMSO d6, 6&3% 2.34 (t, J=8Hz, 2H,

a- CH2- (HO- PhPr)), 2.66 (tl?a , 2H, (3- CH2- PEA),

2.79 (t, J=8 Hz, 2H, [3-CH2-PhPro)), 3.24 (t, J=6 Hz,

2H, a- CH2- PERy(p-Hydmxyphenylpropioxyltyraming Ghh ), 7. 89

(br. s, 1 H NHPEA). IR Fourier, cm1: 1637 (amn de

| $yntheszovgsanaiTeke dutt n adcordanice With €cBaigaelA presen@d forompound VII.
5.54. Calculated, % C 80.60; H 7.56; N 5.53,

CY il OMIOZ.(95%).

Rf0.38 (1).

Tm=174-176°.

'NMR DMSO-ds, 8, ppm: 2.26 (t, J=8Hz, 2H, a-CH,-(HO-PhPr)), 2.53 (t, J=6 Hz, 2H, B-
CH,-Tyra), 2.67 (t, J=8 Hz, 2H, B-CH,-(HO-PhPr)). 3.16 (t, J=6 Hz, 2H, a-CH,-Tyra), 6.62 (d,
J=7 Hz, 2H, m-CH-le;Tyra), 6.65 (d, J=7 Hz, m-CH-Bzl-(HO-PhPr)), 6.92-6.96 (m, 4H, o-CH-
Bzl-Tyra and o-CH-BzI-(HO-PhPr)), 7.79 (s, 1H, NH-Tyra), 9.09 (br. s, 2H, OH-Tyra and OH-
(HO-PhPr)).

IR-Fourier, cm™: 3249 (val. OH); 1621 (amide I); 1515 (arom.); 1541 (amide II).

Found, %: C 71.56; H 6.78; N 4.97 C|¢H7NO,. Calculated, %: C 71.56; H 6.71; N 4.91,
C17H 9NO:;.

HPLC under the conditions (2): an individual peak, retention time 25.62 minutes.

Synthesis was carried out in accordance with technique B presented for compound VII.

Yield 0.37 g (85%).

R¢0.35 (1).



HPLC under the conditions (2): an individual peak,
retention tine 37.86 mnutepg Synthesis was carried
out in accordance with technique B presented for
cpnr;rpqqggji»])({l. Yield 0.20 g (77% . Rf 0.80 (1). Found,
% C 80.39; H7.53; Nb5.30. Calculated, % C 80.60; H
7[.1\)?@; N,5. 53, C17HIINGS. Exanpl e 5
3 2Iz-;ly&r oxyphenyl ) - propi onyl phenyl et hyl am ne (1 X)
Synthesis was carried out_in aiccordance wi th technique
A presented for conpound KXampledi e d 0.20 g (90%. Rf
(1) 0.4. Tm= 102-104. Cast. [84] 102-104. [M+
269. 6. ' NVR CEcRbenydpropienylphawylethylamigefXD)2H,
a-CH2- (HO-PhPr)), 2.73 (m 2H, [3-CH2 27 PEA), 2.86
($ynthesis wis, catiéd quBirCidRodaaeRnieh Jechniguel8 fresenfdl for compound VII.
a- CH2- PEA), 6.75 (m 2H, mCH arom HO PhPr), 7.03
(VielRbR6g@blay.om HO PhPr), 7.09 (m 2H, o-CH arom
PEA), 7.3 (m 3H, mp-CHarom PEA). IR Fourier,
%6.78@553 (val. OH); 1618 (amde |); 1537 (amde I1).
Found, % C 75.57; H 6.93; N 5.09. CL7H19NQ2.

| ¢ d % C 75.81; H7.11; N 5.20. HPLC under
tcﬁ'% clgg?odﬁti ons (3): an individual peak, retention tine

o8 RS k1 i A i B8 e 2t T Q8PP PRRO6 (& J-6 Hz, 28, -

%nt hesis was carried out in accordance with techni que
CH2-PEAY; 228 i &eb Har2bbdhi b)), 3-24(d8 He, 24, g-GHiobEA),R-25-7.30 (m,
0.56(2). [M+ 329.85. [a]p 5+12.22 (C 0.36; MeOH).
10H, CilyeRmDMSBUGr. S| Hppid-PRAY.8 (dd, | H, CH2-Tyr), 2.9
(dd, I H CH2-Tyr), 3.25-3.45 (m 2H, CH2-HOPhAC),
AR3Fdurier,(dim ' :116B17 (@niGEH)TY 636 (ahibe (I3, 3H, OCH3 Tyr),
6.55-7.1 (m 8H, arom
Found, %: C 80.24; H 7.61; N 5.54. Calculated, %: C 80.60; H 7.56; N 5.53, C;7HoNO;.
HPLC under the conditions (2): an individual peak, retention time 37.86 minutes.
Synthesis was carried out in accordance with technique B presented for compound VII.
Yield 0.20 g (77%).
R¢0.80 (1).

Found, %: C 80.39; H 7.53; N 5.30. Calculated, %: C 80.60; H 7.56; N 5.53, C;7H;oNO;.
Example 5
3-(p-Hydroxyphenyl)-propionylphenylethylamine (IX)

Synthesis was carried out in accordance with technique A presented for compound VII.
Yield 0.20 g (90%).

R¢ (1) 0.4.

Tm = 102-104°. Cast. [84] 102-104°.

[M]* 269.6.

'NMR CDCl;, 8, ppm: 2.39 (t, J=7Hz, 2H, o-CH,-(HO-PhPr)), 2.73 (m, 2H, B-CH,-



H, 825 (d, 1 H NHTyr). IR Fourier, .S, cm1l: 1649
(amde I); 1515 (amde 11); 2263 (amde |I11). Found,
% C 65 75 H5.75 N 4.23. Calculated, % C 65.64; H
i 1P Ayl [ 161 PE A e th
PEA),2.86 (t, NAH252H, $IOHG- (st PBPF)ﬂ%.&OQ:_E’, Z%H?nﬁgblgz S%QA)E)@(ggp(fné 2H, m-CH

i ndi vi dual peak, retention’tine

arom. g/%ﬂ.gg)d%%%% %Wlaft‘i?-ta}’clgf.r}ﬁ{r}yﬂh%?fz'ggbﬁ%ng"iﬁ,{c'ﬁcfgérﬁ[rﬂ. %}?@), 7.3 (m,

iswas’Carried o accdo Wi
“ A present or compound VI1. Yield 0.40 g (39%,
3H, meﬂ'e. “om. gg (2). [M+ 313.83. [a] D20+35.05 (C 0. 19;

et héllgacet a_t,ej??r. 28 ' NVR DWVSO- d6, 6, '?pm. 2.9 (dd, |1
HR-Epprigonem ' 33634vqlg@H);11648 (mpizlep)idy37 amide 3D4 (m  2H,

CH2- HOPhAc), 3.6 (s, 3H, OCH3 Phe), 4.4-4.5 (m | H,
aF@idPhe C 763551 6.995N (5r89. CirH 1N O CaldulateRivAc) 75 B11H7.13; N 5.20.
(m 5H, arom H Phe), 8.3 (d, 1 H NHPhe), 9.2 (s, 1
HA1PDE-ubdeHOPbAitions| (B): A tirdi gidual ealk, Feténtickbdde ( 2177 Geinutes.

[); 1515 (amide I1); 1263 (amde I1l). Found, % C

69.08; H 6.05; N 4.45. Ce]i;%l?]ggd, % C 68.99; H 6.11,

N 4.47. HPLC under the conditions (3): an individual

peak, retenti ' 7 Jrkout es. | e
Phenyl acet y‘t’ t}&hé%‘@e?'%ce@}mjﬁg% '%'eéxgg%%rrg?%d out in
n i hni A presented for co nd
URhGSG e P tefeond i apscisipee FReh 5eBBa ot preseRiEA g8t dagapound VI
[ M+@%+ 256, 2. ~NVR DVBO- dé, 8, ppm 2.6 (t, 2H,
aYBIp0+FAg B¥%> (g, 2H, (3-CH2-TA), 3.4 (s, 2H,
CH2- PhAc), 6.6-7.0 (m 4H, arom H TA), 7.15-7.3 (m
S5kt 096Gh H PhAc), 8.0 (t, 1 H NHTA), 9.1 (s, 1 H,
OHTA). IR Fourier, 8 cml: 1646 (anmide |); 1516
(i deol8b) ; 1264 (amide 111).

[a]p?>+12.22° (C 0.36; MeOH).

'NMR DMSO0-d6, 8, ppm: 2.78 (dd, 1H, CH,-Tyr), 2.9 (dd, 1H, CH;-Tyr), 3.25-3.45 (m,
2H, CH,-HOPhACc), 4.3-4.4 (m, 1H, a-CH-Tyr), 3.6 (s, 3H, OCHj3; Tyr), 6.55-7.1 (m, 8H, arom.
H), 8.25 (d, 1H, NH-Tyr).

IR-Fourier, 5, cm™: 1649 (amide 1); 1515 (amide I1); 1263 (amide III).

Found, %: C 65.75; H 5.75; N 4.23. Calculated, %: C 65.64; H 5.81; N 4.25.

HPLC under the conditions (3): an individual peak, retention time 7.25 minutes.

Example 7
p-Hydroxyphenylacetylphenylalanine methyl ester (V)

Synthesis was carried out in accordance with technique A presented for compound VII.

Yield 0.40 g (39%), oil.

R¢ 0.70.(2).

[M]* 313.83.

[a]p?%+35.05° (C 0.19; ethyl acetate).



Found, % C 75.37; H 6.69; N 5.45. Calculated, % C
75.27; H6.71; N 5.49. HPLQgnder the conditions (3):
an individual peak, retention tinme 8.06 m nutes.

EXa0R! BMSO- ?16(%;)'@4?@09( ?HW‘)HZWH%E’ oY gogﬁou Y b@izf’}me?% 25-3.4 (m,

met hyl ester ( esi's Was carri

o, COEROPRRIS 0 L SOLENS. CuBreagty 199%?% . 41t arom.
025-6. 95

HHOBRARD - i?%m ?H %%@Eﬁﬁ%ﬁée)(% L Pk HOPhAG).
HOPhPr ) H, CH2- Phe g
dPerr@r Ssme' (§63 @mndebmsm@;mdmlm 13¢ z:,(eqmde m)H
a-CH Phe), 6.6-6.95 (m 4H, arom H HOPhPr), 7.15-7.3
(FourgiHyo: @r@h@&ﬂ-ﬂ €068) N 4845223a(0d]atddl;|%:|’(ll-68?ﬁ%)l-,l 69.1IN 447. |
H O+ Ar HOPhAc). IR-Fourier, 6, cm1l: 1651 (amde I);
18PEC(wndecke bonditiddq8): @anmdieidLallpeak, rEtehitisch titke 8 37aRinGiks.
H6.49; N 4.29. Calculated, % C 69.71; H6.47; N
4.28. HPLC under the corigi,;at u@@g (3): an individual
peak, retention tine 8.9 mn Exanpl e 10

p- Hydr oxyphenyl acet n ster (XII1)

Synt hesi s was carrlg‘a&éﬁ%%mfyrg%o%%zav@e wi th techni que
sented for, ¢ ound, VI | ld 0.59 .79

A‘%xm RS Yeores) o ?n;{)msirﬁaacw%h FeFpigipcerestalsd fo nsngund VI

| R-Fourier, 6, cm'l: 1649 (amide |); 1515

(‘érﬁl Q35 p)37.6%37 (val C=O ester). Found, % C 71.05:

H 5.70; N 3.43. Calculated, % C 71.10; H5.72; N

3Rn8.85 (E)(arrpl e 11 p-Hydr oxyphenyl acetyltyrosine (I1)

To solution of 0.59 g (1.47 nole)
pFhyos-088phenyl acet yl t yrosi ne benzyl ester in 10 ni

[M+]] 256.2.
1NMR DMSO-d6, 6, ppm: 2.6 (t, 2H, a-CH,-TA), 3.2 (q, 2H, B-CH,-TA), 3.4 (s, 2H,
CH;-PhAc), 6.6-7.0 (m, 4H, arom. H TA), 7.15-7.3 (m, 5H, arom. H PhAc), 8.0 (t, IH, NH-TA),
9.1 (s, 1H, OH-TA).

IR-Fourier, 5, cm™: 1646 (amide I); 1516 (amide 1I); 1264 (amide III).

Fouﬁd, %: C 75.37; H 6.69; N 5.45. Calculated, %: C 75.27; H 6.71; N 5.49.

HPLC under the conditions (3): an individual peak, retention time 8.06 minutes.
Example 9
3-(p-Hydroxyphenyl)-propionylphenylalanine methyl ester (XIII)

Synthesis was carried out in accordance with technique A presented for compound VII.
Yield 0.37 g (38%), oil.

R¢ 0.73 (2).

[M+1]7 328.21.

[a]p?°-6.95° (C 0.46; MeOH).



met hanol 0.20 g 10% pal | adi um on coal were added and
under vigorous stirring hydrstion was carried out in
hydrogen flow for 1.5 hours. The catalyst was filtered

Of}ﬁMR%m%fff :hl3 (tadig, 1026 HEPRMED &9, YRGYTOPHPY), 2.85

Oly re triturated wth an eSter-hexane

o Fi) 5 P A, 508, B 8T, 0,

66 65%.?]5 o apmy 11 FORRRE, 575 o s birons | Prdy §22 oty NHi-phe), 9.

MR DVBO-d6, 6,7 ppm 2.75 (dd, 1 H CH2-Tyr), 2.9
(s, lH(@bI ArHQPhélqz Tyr), 3.2-3.4 (m 2H, CH2-HOPhAC),
4.3-4.4 (m 1H, a-CHTyr), 6.55-7.1 (m 8H, arom),
8IR3boyrikr, a,}dm"NHiéS‘y(a)nide DRI Hdéujamide [15,1266r(amidd H1Y
(amde |); 1516 (amde 11); 1254 (amde I11). Found,
%Wounrdf%: 6€369.61;H 6.49; W4L93CalcGlbidd] VNTH69. T I1E 8l4at K, 2870
C 64.75; H5.43; N 4.44. HPLC under the conditions

(I]I)’Lc%déﬂﬂé ¥6rm¥t%nsf{§ﬁién 1r¥cﬁ%@ﬁ$l'p@5k trbt@ﬁn(ﬁr e @19%';119{%5
Exanpl e 12 p- Hydr oxyphenyl acet vyl pheny al ani ne benzyl

ester (XXVII) Synt hesi s ed out in accordance
wi th technique A present gg; iler{d

e conpound VI . Yield
0.76 g (74

0
[ a] n20- 19. @Hzf@fwr@ M@Qslfﬁpw ey F?‘%?XUR 1:
1649 (am de |); 1515 (am de II?\ 1737 (val C=0 ester).
FokEsisyyasccamediont in-pasomiancenwish tehnigye Aureseatgd fop compound VII.
74.02; H5.95; N 3.60. Exanple 13
pYHWO.éSlg;iﬁéﬁ%)a!ibtyl phenyl al anine (I11) To solution
of 0.65 g (1.67 nole)
pPROYIT@yphenyl acet yl phenyl al ani ne benzyl ester in 10
m  met hanol 0.30 g 10% pal | adi um on coal were added
aM+th360VI gorous stirring hydration was carried out
in hydrogen flow for 1.5 hours. The catal yst was

fio%088° af b.2050le0)! Vas
IR-Fourier, 8, cm™: 1649 (amide I); 1515 (amide II); 1737 (val C=0 ester).
Found, %: C 71.05; H 5.70; N 3.43. Calculated, %: C 71.10; H 5.72; N 3.45.
Example 11
p-Hydroxyphenylacetyltyrosine (II)

To solution of 0.59 g (1.47 mole) p-hydroxyphenylacetyltyrosine benzyl ester in 10 ml
methanol 0.20 g 10% palladium on coal were added and under vigorous stirring hydration was
carried out in hydrogen flow for 1.5 hours. The catalyst was filtered off. Solvent from filtrate
was removed under vacuum. Oily residue was triturated with an ester-hexane mixture (1:1). The
formed white precipitate was filtered off and dried under vacuum over CaCl; and P,0s. 0.32 g
were obtained (68%).

Yield 37%.

R 0.28 (3).



L

removed fromfiltrate under vacuum G ly residue was

triturated with an ester-hexsne mxture (1:1). The

forrred white precipitate was filtered off and dried
g{]*wagleym over CaCl2 and P2G6. 0.27 g (53% were
tained. Yield 39.2% Rf 0.42 (3). 31 [M1]+

Eaﬁyﬁ%%@?"égiff%&%cpﬁeim 31, I %Opﬂis >
Bl@mgﬂég]ﬁ%é Preys (g:((]s JJQ‘H ‘ghﬁ‘y‘ilr Mﬂc H, GHy-Fyry 3.2-3.4 (m, |

5H, arom H Phe 8.15 & e)
2H, CHRHORRAQr 4,384 g W, ax €y yr rﬁ%ﬁs71)(m,§§12r0(m)ﬁ8d¥§ (d4 JH, NH-Tyr).
Found, % C68 30; H568 N 4.65. Calculated, % C
GR-fQurléil &.cap': lﬂlﬂ(ﬁﬁide l-)PIlﬂdJ(mdnde Hhd26éamnide bl ( 3) :
an individual peak, retention tine 7.59 m nutes.

Ereundl, ©o: TA6436 211 8l PNCI3 0 Gy 1H YN OS; Qe ged Vo: €S4ens; H 5.43; N 4.44.
(XXX) Synthesis was carried out in accordance with

t BPD0 FHdEr the Eé&ﬁﬁ@ﬂset‘if grmd;o;@'asatﬁagk \{Lt'ennonYm%Lc% 3@ r%u&s
(709 . Rf 0.72 (1) M + 03 5.

MeOH). Found, % C 74.22; ?)g%fz N357 Cal cuI ated
% C 74.42; H 6. 25: N 5 Jplin dipi e 15

Acetyl tyros et h t hesj
carriyedyoul’ﬂﬁ}a{ e&é{ﬁ‘é‘ét%ﬁq}eﬂg'% iiﬁfb%' eﬁF’e@ﬁ%

for corrpound VII. _.Yield 0.36 g 509. Rf 0.57 (1).

[ Rynthesisowap carréﬁdpoutgl aesordane: wisk qgg(gqye A presented for compound VIL.

Yield 0.76 g (74%).

Re 0.87 (2).

[M+1]"390.1.

[a]p*’-19.47° (C 0.19; MeOH). |

IR-Fourier, §, cm™: 1649 (amide I); 1515 (amide IT); 1737 (val C=0 ester).

Found, %: C 74.12; H 5.92; N 3.57. Calculated, %: C 74.02; H 5.95; N 3.60.

Example 13
p-Hydroxyphenylacetylphenylalanine (I1I)

To solution of 0.65 g (1.67 mole) p-hydroxyphenylacetylphenylalanine benzyl ester in 10
ml methanol 0.30 g 10% palladium on coal were added and under vigorous stirring hydration
was carried out in hydrogen flow for 1.5 hours. The catalyst was filtered off. Solvent was
removed from filtrate under vacuum. Oily residue was triturated with an ester-hexane mixture
(1:1). The formed white precipitate was filtered off and dried under vacuum over CaCl, and
P,0s. 0.27 g (53%) were obtained.

Yield 39.2%.

R¢ 0.42 (3).
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| R-Fourier, S, cm1: 1651 (amde |I); 1616 (amde I1).
Found, % C 69.22; H 6.52; N8.27. C24H23NO4;

Cal cul ated, % C 69.92; H6.79; N 8.58. 32 Exanple 16
Am;ylhtm@@gyl tyramne (XXl X) Synthesis was carried out
i h accordance with technique A presented for conpound

Heli+ 18, 27-4cd, %’ﬂe(ﬂ@g(’@,g 8% ‘é’zm[s“N”oZi 427
Cﬁ\"% BlRtues%s Epira @i BichieBnet el gy fh PRLafer g2-335 (m,

onpounds of general fornula I on [14%arach| doni c
2H, CH@#&WWMMH &y hHa aleil1Phe), ded 16 A dem 4He agim.nid H@RhAC), 7.1-7.3
pul monary tissue Studies of arachidonic acid
(m, SHyerathdl iPhe), RS (darHid-Rig). on fenml es CBA nice who
where fed a standard vivarium fodder. Animals (m ce)

WIR-Bowrae] §,fcirc'ed611 @ingse DRt Sl 20ai@CI R Found) 960U EB3BEH 5.03; N 4.65.
a gl ass honogeni zer manufactured by the firm "Weaton"

(EHIaRl, %Cclgg 2]10H y0).0gRpgof 0.05 M Tris-HCL buffer.
Al'i quots’ (0. of supernatant were incubated in 0.5

%ﬁg'ra#ée%éles ﬁt@%i?? frﬂﬁtuﬁ %ﬁ%“% AR ERE 39 Bipes
for 30 m nutes. Non-neta oI| C14] AA and products
of nmetabolismthereof we cted in 20 vol unes of
chl or of orm and net hanol m xt u.re (1:1) in extraction

ef fi cacy not3-PBenylprepipnydtwpsing bensyd ester (¥XX)
[C14%-PGF2a. [ C14] - AA and netabolites thereof were
sEpihesisevasaartied; aiit it ackcpeddneeswitly teThiiique Agredeated Jor compound VII.
Ki esel gel 60 of the"Merck"” firm Germany) using as an
oY phh0.84 g[fdtse, the system of solvents (ethyl acetate,
I sooct ane, acetic acid, water - 110:50:20:100) and
Impehgglﬁt andards. Densitonetry of

aut or adi ochr onogr ans obt ai ned on the X-ray film X- Omat
A['R«]?'hlﬂ@.@?k"’ USA) and HS Il ("ORWD', Germany), was
performed on the densiscan KS 3 ("Kipp and Zonnen",

}-’]Qlilzarﬂg)no @nﬁ'l{d@bh\fe anal ysi s of individual
e

osanoi ds” was’ carrred out using radionetry of

HEBROG Aokt 1 e Vel Caf et TR S Gy 313,

Fr ance; the col um ZORBAX C8 of the "Du Pont" firm
USA) and Example 15

Acetyltyrosylphenylethylamine (XXVIII)
Synthesis was carried out in accordance with technique A presented for compound VII.
Yield 0.36 g (50%).
R¢ 0.57 (1).
[M]" 326.9.
[]p°%-9.06° (C 0.30; MeOH).
IR-Fourier, 5, cm™: 1651 (amide I); 1616 (amide II).

Found, %: C 69.22; H 6.52; N 8.27. C33H3NO4; Calculated, %: C 69.92; H 6.79; N 8.58.



33 Dby elution of spots on TLC-plates. The tested
conpounds were adm ni stered 3 concentration 104M
The data obtained are presented in Table 3. Table 3

In vitro effect of conpo { jgeneral formula | on
[ 14C] ar achi doni c aci d HEFH%§F?SH1IH acell-free

Par2a TXE2 E&?Aﬁ%@!ﬁ%ﬁrﬁmm?% i Periaix 30

: éylntfwffgs wgsica;{rgezi oujdn aggpfcgnaezwnthfecha%%e Ep?rewfe I %r@éund VIIL
+22 -40 VIl -45 -33 +40 -40 PG - prostaglandlns X

- Yield 87B&{85%)- AA - arachi donic acid The data on

ei cosanoid profile obtained denonstrate the capability
oR¢ Odt{dunds of general fornmula |I to inhibit

cycl ooxygenase by 22=44% and suggest that they are

pMJfis2Ifg as potential anal getic and
anti-inflannatory agents. Exanple 18 Anal getic and

rid, 94 t%ﬁmt @ ¥ 38ciigvist ¥, 0, Neﬁr@ﬂaﬁﬁe@f%g@%%@l H648; N 8.18.

fornufa (1) Study of analgetlc activity on the nbd
"acetic contortions” conduct ed on nales

of white nongrel m cgﬂ\;/\]gglcﬁls}&wﬁ ! is grans. The

speci fic pain response ("coggﬁ % ons") were elicited

by intraperitoneal adni nESpmple to mce of 0.75%

acetic acid solution. The follow ng signs were taken

Stuly pf thegniitre efestod :comeunem%sensral%armsl@ Tam le Clarachidonic acid

contractions of abdom nal nuscl es acconpani ed by

st r et otetahplistainia ¢ell-freerhemogenate of murine pulmonary tissue

Studies of arachidonic acid metabolism was carried out on females CBA mice who where
fed a standard vivarium fodder. Animals (mice) were sacrificed, lungs were extracted,
homogeni'zed in a glass homogenizer manufactured by the firm “'Wheaton” (USA) at 4°C in 10
volumes of 0.05 M Tris-HCI buffer. Aliquots (0.5 ml) of supernatant were incubated in 0.5 pCi
[1-C'*)-arachidonic acid [C'*]-AA, “Amersham”, England; specific activity 50-60 pCi/mmole) at
37°C for 30 minutes. Non-metabolized [C'*]-AA and products of metabolism thereof were
extracted in 20 volumes of chloroform and methanol mixture (1:1) in extraction efficacy not less
than 90% assessed using [C”]-PGqu. [C*]-AA and metabolites thereof were separated and
identified using TLC (the plates Kieselgel 60 of the”Merck” firm, Germany) using as an organic
phase, the system of solvents (ethylacetate, isooctane, acetic acid, water — 110:50:20:100) and
lebeled standards. Densitometry of autoradiochromograms obtained on the X-ray film X-Omat
AR (“Kodak”, USA) and HS 11 (“ORWO”, Germany), was performed on the densiscan KS 3
(“Kipp and Zonnen”, Holland). Quantitative analysis of individual eicosanoids was carried out
using radiometry of fractions obtained by high-performance liquid chromatography (the HPLC-

system of the “Gilson” form, France; the column ZORBAX C8 of the “Du Pont” firm, USA) and



saggi ng the back. Analgetic effect was assessed by
decrease in the nunber of cggortions in animals in
percent to the control for 15 m nutes post
by ellﬁ‘fém JH spbtsadd Qﬂ@ﬁla@g e e tedfell TomPaBndLGERI AfinisRired Qleconcentratlon
tests is disclosed in Koster R, Anderson M, de
10°mB- // Fed. Proc. 1959. V.18. P. 412 Cbnpounds under
testing were administered intraperitoneally (using a

p ose 10 tgl.k m nutes prior to
iiﬁ%g%?8hm5?9?ﬁ@”5?W %‘ q@?@ﬁ%nac (10 ng/ kg) was used

as a reference drug. Analgetic effect was cal cul ated
according to the formula: Ck - Co x 100.0(% Co Table 3
wherein Ck is the nunber of contortions in the contro

gioviro effeot afsontpeundsmif@enaal foontledond '€ ]arachidmni¢ a5d metabolism in
group. The data obtained are presented in Table 4.

Tabl e 4 AnalgHifree hdaiogendty oDinutihepiilarined tissepounds of

general formula | at a dose 10 ng/kg in the "acetic

NEONT Or T igQRito-t €FT pGRE, NUNMDefx®f cpnt PGE ong TOAALS | Prostanoid
m nutles) Conpound N %%er of n1%e C gbtc t he rostanoics
olfﬁﬂalgeilc effectf (% 11|10 24.21.[9* 75.2
°°m'§°?tm§ 9|43.3* 60.|2 39.9 Coptrol 1 19 32.21.6
1nn I\I 1n ')n Q1_0~k 779 22 1 \ 10 16292 R* Rﬂ 7
1293 |cont?®1 2|10 23. 7079 ) - V1138 16|04 %743 5 33
56 51 Control318 36.83 H 100 11X B 11.82 9132 68
Xontrlol 498 36/83.95100| 35-4X 8 [L1. 0384* 46. 0rX4 22
Diclafenac 10 tao/kg 8 12.92.13* 5D0.8 49.2
X1V 24 24 -49 -54 +84 -35
XII 42 -47 +42 -44
VII -45 =32 +22 -40
VIII -45 33 +40 -40

PG - prostaglandins

TX - thrombbxane

AA — arachidonic acid

The data on eicosanoid profile obtained demonstrate the capability of compounds of
general formula I to inhibit cyclooxygenase by 22+44% and suggest that they are promising as
potential analgetic and anti-inflammatory agents.

Example 18
Analgetic and anti-inflammatory activity of compounds of general formula (I)
Study of analgetic activity on the model “acetic contortions”

The tests were conducted on males of white mongrel mice weighing 22-24 grams. The

specific pain response (“contortions”) were elicited by intraperitoneal administration to mice of

0.75% acetic acid solution. The following signs were taken into consideration: the number of



Control5 8 25.42.4 100 0 XI 10 21.22.5** 61.8 38.2
XII 10 20.12.1 ** 58.6 41.4 fdontrol 6 9 34.33.0 100 -
8 21.11.8* 74.5 25.5 XIII 8 14.61.8** 51.6 48.4

o 5 * . 5 ? . .
seicury Lo GAEIIE AT Eofind 5355 ge b W‘c@%ﬂ%w fimbs. end
**
saggxr%éthé1 t%ék GAC%g%]tE o'gﬁfecé Vgazs%gg%sied %&@Gcreawl ﬁhF rgml é’f cgmtortions in
7.9 42.1 ﬁ(XIX 1? 15.71,9* 57.1 42.9 FControI 10
ammag?nngrcsntlt@d € cantie QordSGBm\yglsgagl afiﬁwémétéﬁtqncﬂ aﬁ?tﬁlﬁf’d *Thptechmque
< 0.01 versus the control group The conpounds
of thedesty isshispheed dn KostehR..gbrrerson ¥edamBesr B. éhitad. Proct h859. V.18. P.412.
"contortion” analgetic activity which is close to
Compbtuads wnilert testingel e @adménistened SntBipetitvheal he(uaing a\fobbaraen dose 10 pg/kg
(see Table 4), analgetic effect of a majority of the
60 mifGEPPHOR iARiciien bf €Y &/ IDickEHad§10 meAm) | wasliBed A8 a reference drug.
effect of conpounds of general fornmula T on analgetic
Analg8d &Rddt Yas Id18iTRkd ﬁ%rcﬁﬂéltcgih@ f&hulg:ne model "acetic
contortions” The studieS were carried out in
organce with the techni que presented in Exanple 18.
T%—%%xlmhe(%)ffect of conpounds of general fornula I
at &odose 10 ng/ kg on anal getic action of Tramal (10
myhéegin Ck is the number of contortions in the control group,

Co is the number of contortions in the test group.
The data obtained are presented in Table 4.
Table 4
Aﬁalgetic activity of the tested compounds of general formula I at a dose 10 mg/kg in the “agetic

contortion” test (the number of contortions for 15 minutes)

Compound Number of mice Ctm C, % to the control | Analgetic effect
(%)
11 10 24.2+1.9* 75.2 24.8
11 8 19.4£3.3* 60.2 39.9
Control 1 19 32.2+1.6 100 -
IV 10 20.8+1.9* 71.9 22.1
\Y 10 16.2+£2.6* 60.7 39.3
Control 2 10 26.7+0.79 100 -
VIII 8 16.0+£4.5 43.5 56.5
Control 3 8 36.8+3.5 100 -
IX 8 11.8£2.9 32 68
Control 4 8 36.8+£3.5 100 -




Nunmber of m ce Nunber of contortions for

15 mn

utes n=

10 Control I X Tramal | X + Trzzral NMm 36.23.8 24. 03. 4*
17.52.3* 6.42.0*"" Analgetic 33.6 53 82 effect, % *
- Syatistrcal ty sggmifi apfoj\_[fﬁsstﬂe tTogroup;
p<0.05 2~ st at IBStI calll y Si gnl fli cant versus Tranal, >4
e AL Aok A ey A~ 4 b o Tabl o Anal ~ +|
. . AL UTUTTTY U 11T aoT T allu.l Y
D‘°"*J?‘?*‘§E‘P Ftﬁykg ne conbi nat i cnioq‘lze‘lc}rrpound ﬁ? Wi th [Tr amal492
is-significantly more patent than the effect of
Comelinds 1K and §ramal |aPdd&24(q. 42. 0 M8rsus 24.03. 40
and 17.52. 3| respectively). Table |6 The effect |of
con¥bunds of genefal for@Ul2£2I15*4t| a do$¢.810 ny/lkg on 38.2
anal getic aftion of Anallgin (50 (nmg/kg) In the |"acetic
corXiortion"|test fgunber |@h.|Nanmer] of caggigortions Tor 414
15 mnutes mce n = 10 Control | X Anal gi n I X +|Anal gin
kel 62- 9 8- 83-¢ ~ 20. /é4gi301¢ 624 Angigetic
43."3°37.5 6.9 e fect, - stcltlstlcaPIy
H .—.:-C:AAJ- tar crre + bho 2 FAWAN
ol \J T cantTVverSst CITC—( *ul uup, .uu o1
st gY‘ stically signhifi cantilklejfls% Tr armlv4 p<0. 0§ 25.5
Compound 1 Xl al so enhances_anal qptl c action of Analgin
(T&Mle 6). frhus, Bormpould4i6%X1&F*q dose516 ng/kd in 434
Intraventripcular admnigtration gignificantly
VokarhmBeesganpl geti 8 acti onl5%8+2l6*arml and55ot entijat es 44.5
anal getic effect of Anallgin. Exanple 20 Study af
Poatrge? 1 c activity on the2gmdels Ta hot jpbat e” -
Anal getic artion of thejconpoundg corresponding to
gepeyal forpula Tgwas StTUg BS geiing Uiy ot plate™ 55
m)del accor ding to the techni que present ed in \Wolfe
A 1/ Tk Al Nt o~
lJUIIaI A DL 1 e I on UI Lllc atg LI AL
i okt hi di B hyd] ey e ( Den8ral). /1 326
Pharmacol- ¥ Ther
‘Control § 9 29.8+2.3 100 -
XXX 8 11.941.7** 63.9 36.1
Control 9 8 18.6+1.4 100 -
XXVIII 9 15.9+2.4* 57.9 42.1
XXIX 10 15.7+1.9* 57.1 429
Control 10 9 27.44+2.6 100 -
* P <0.05 versus the control group
** P <0.01 versus the control group
The compounds corresponding to the general formula I show in the “contortion”

analgetic activity which is close to that of the reference drugs Diclofenac and Voltaren (see

Table 4), analgetic effect of a majority of the compounds being from 38 to 68%



1944. V.80. P. 300-307. The tests were conducted on
mal es of white nongrel m ce3geighing 22- 24 granms. The
animals were individually placed on a hot plate

(manuf actured by the firgy. asile”), a
tenperature of which rerraﬁlk?llggi)ecyr?st ant and was equal

0 . 55C. The follow ng.first, manifestatj.ons_aof I n .

The effges F SymPOEnes S BEPRD 0P Rl elifp b §rasfil hd pnatgin on
to-adm nistration of a substance (background
paramet ers) and 0.tBe mpdeb®acstig contartions’s post
adm ni stration of a  substance. Substances were
abhf siidjeseverg cpivied Duk it accendprge) With theitephinigup prgsenyted jm Example 18.
wei ghed anmount of a substance was thoroughly m xed in
0.1 mM Tween 80 until a solution was obtained, then Table S
normal saline was added up to a volune of 0.5 m.

The efféet GFa8nipaligditofigei@aloformi@la il aERHbRN 0t hig/RE Ba lafal gét¥TActiVA S Tramal
calculated in every group. The results obtained were
expressed in percent of then kground val ues.

Anal getic effect (in % was calcCul ated according to
1o £ ] /N WaYaYaVi AV e o A bhanlcoer oAl
1IC ~1 Ul TTUT dAd. A= 1UU70 — VITC | U - T o ~A URN WA LNLY]

Num%éérogﬁgfeer; X is anal ge]ﬂ"@‘f’%rf(’ffégf’toﬁf%s%r P |mtes | e
0.5 to 4thours—post—admnistration x—1009%

BEdRgr ouhd tG9BYEE refer encXdrugs,| Anaffil (150 X+ Tramal

ng/ kg) aracetanol (200 ng/kqg), Ketorol (10 ng/lka).

Werre usef. The2dh8a obt aiHelild® priesehl.&.3h Tabl &.4282.0*™
38 Table| 7 Conparatiye assessnent |of anal geti c.
Andlgétizn of conpounds of gene33d fornula | 53t a dgse 1082
ng/ kg and the referen¢te drugs Anal gin and Paracdt anol ,
effétttdpe "pot plate” test in mce by|the value of
| atent t] ne of nociception thresholjd (NT seconds)

i ey agneys veRuTE SR Al B85 backar ound)
Ll Mn3.40.3 6..00. 6* . 8% 7.30.6** Latent
c Bty sl yeto Rl p %% 0y Anal gesia 76,5

.4 114, 7
7l?ccord]ing to the data of Table 5, analgetic effect of the combination of compound IX

with Tramal is significantly more potent than the effect of corﬁpounds IX and Tramal alone
(6.4%+2.0 versus 24.0+3.4 and 17.5%2.3 respectively).

Table 6
The effect of compounds of general formula I at a dose 10 mg/kg on analgetic action of Analgin

(50 mg/kg) In the “acetic contortion” test

Number of Number of contortions for 15 minutes
micen= 10 Control IX Analgin IX + Analgin
M+m 33.1+2.9 18.8+3.1* 20.7£2.3* 12.6+2.4*™M
Analgetic ' 433 37.5 ' 61.9
effect, %

* - statistically significant versus the control group, p<0.05



(%9 Compound |11 Mn 3.70.3 6.70.9* 5.90.8* 7.00.6**
Latent tine 100 181.0 159.5 389.2 of NT (% Anal gesia
81.0 59.5 89.2 (% Conpound IV Mn 5.030.16 5.240. 88

5/\/54 104.2 110.1 117.9
S P I 1042 0 L 17
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Example 20
Study of analgetic activity on the model “a hot plate”

Analgetic action of the compounds corresponding to general formula I was studies using
the “hot plate” model according to the technique presented in Woolfe G., McDonald A.D. // The
evaluation of the analgetic action of pethidine hydrochloride (Demerol). // Pharmacol. Exp. Ther.
1944. V.80. P. 300-307. The tests were conducted on males of white mongrel mice weighing 22-
24 grams. The animals were individually placed on a hot plate (manufactured by the firm “Ugo
Basile”), a temperature of which remained constant and was equal to 55°C. The following first
manifestations of pain reaction were recorded: licking paws, jumping up prior to administration
of a substance (backgr-ound parameters) and 0.5, 1, 2, 3 and 4 hours post a(iministration of a
substance. Substances were administered intraventricularly (using a probe). A weighed amount
of a substance was thoroughly mixed in 0.1 ml Tween 80 until a solution was obtained, then
normal saline was added up to a volume of 0.5 ml. Average latent time of nociception threshold
(NT) was calculated in every group. The results obtained were expressed in percent of the
background values. Analgetic effect (in %) was calculated according to the formula:

A-100% = X, wherein A is a background parameter; X is analgetic effect (in %)

A is (time 0.5 to 4 hours post administration x 100%) : background time

As reference drugs, Analgin (150 mg/kg), Paracetamol (200 mg/kg), Ketorol (10 mg/kg),

were used.

The data obtained are presented in Table 7.



of NT (% Analgesia 34.5 58.9 (9% Conmpound VIII Mn

5.10.49 8.50.27** 6.51.16 Isent tine 100 159.6 123.3

of NT (% Analgesia 59.6 23.3 (% Conpound I X Mn

4.140.25 8.41.23** 7.361.04** 9.832.52** 7.720.24** Table 7
Latent tinme 100 202.9 177.8 237.0 186.5 of NT (% -

oAb et B PP s e
oo A0 B et Std Rt B

3.730.19 5.350,98 6.491. 1** 6.270.33 4.070.26 Latent
time 100 Yalue af latent ime of nocigeption thrgsholdr(NBgecapds)gesi a
43.4 74.0 41.3 35.9 (9% Conpound X1

Number of Time post administration of a compound, minutes

mice n=10

0 30 60 120 180 240

(background)

Compound II

Mz=m 3.4203 6.0£0.6* 6.1%0.8* 7.3£0.6%*
Latent time 100 176.5 179.4 214.7
of NT (%)

Analgesia 76.5 794 114.7
(%)

Compound III

Mztm 3.74£0.3 6.7+0.9* 5.9+0.8* 7.0+£0.6**
Latent time 100 181.0 159.5 189.2
of NT (%)

Analgesia . 81.0 59.5 89.2
(%)

Compound 1V

M£m 5.03+0.16 5.24+0.88 5.54+0.32 5.93+0.59
Latent time 100 104.2 110.1 117.9
of NT (%)

Analgesia 42 10.1 17.9
(%)

Compound V

M=m 3.74+0.16 4.85+0.39* 5.9:t0:81* 6.58+0.72*
Latent time 100 129.7 157.8 175.9

of NT (%)




Mn 5.50.4 5.90.3 6.70.7 6.80.3*

121. 8

123.6

Latent tinme 100 107.3

of NT (% Analgssia 7.3 21.8 23.6

(9

Conpound XI'V Mn 3.720.42 5.591.12 4.70.51 7.31.09**

Analgasial 80] D04* ™ LgUentg 1 Mgl 10G7 450 B 12893 1962 18273
of NT{(% Analdesia 50.3 26.3 96.pP 82.3 (9% Conpound
(%) XXVI Mn 5.70.68.30.9* 10.21.2* 7{10.4* Latent tins
100 143.1 176.4 124.1 of NT (% Analgesial|43.1 76.4
Comppupd¥1 (99 Conpound XXVII Mn 5.30.5 8.50.9* 10.71.1 **
9 11 3* latent time 100 160 0 201.9 171 7 of NI (%
Mima1  Anal y&¥ita eto.b&f@i.g 78341.0% (o C%’H*Béund XXV [Mm
4-80 9 21 g* g 133 Qx 62 _G* atent e 1001917
Latenty sBMe [ 41109 “off NTE9y A A | §8di a b1. i 8] 1a1.7
of NT (%)
Analgesia 322 40.7 15.3
(%)
Compound VII
Mim 5.1£0.49 6.9+0.72 8.24+0.94**
Latent time 100 134.5 158.9
of NT (%)
Analgesia 34.5 58.9
(%)
Compound VIII
Mtm 5.1+0.49 8.5+0.27*+ 6.5£1.16
Latent time 100 159.6 123.3
of NT (%)
Analgesia 59.6 233
(%)
Compound 1X
M=tm 4.14+0.25 8.4£1.23** 7.3641.04** 9.8342.52** 7.724£0.24**
Latent time 100 202.9 177.8 237.0 186.5
of NT (%)
Analgesia 102.9 77.8 137.0 86.5
(%)
Compound X
M=tm 4.3+0.25 7.54+0.78** 5.75+0.83 8.50+£1.03** 8.84+0.925**
Latent time 100 175.3 133.7 197.7 200.6
of NT (%)




(99 Conmpound XXI X Mm 3.20.2 6.31.2* 7.20.8* 8.01.0*
Latent tine 100 196.9 225 25@ of NT (% Anal gesia

196.9 125 150 (% Conmpound XXX Mm 4.10.3 6.90. 8*
Analgiad0. P* 9. I1. 4™ 45 ent| (1 Bxg L00] 16873 21P-8 2219 100.6
of NT| (% Anal gesia 68.3 113.8 121.9 (% Analgin, 150
(%) nmg/ kgl Mm 4. 85044 7.441.122** 7.290.71* 6.250.75
5.350138 Latemt tinme 100 153.4 1550.3 128.9 110.3 of
Compppd X09 Anal gesia 53.4 50.3 28.9 10.3 (% Paracetanol,
200 ng/kg Mm 3 950 21 9 441 3** G 240 82** 7 61 15%*
Mim| gt enp 7381900 5380981886493.18° |of NT (94 [ 4927£033 [ 4.07x026
Aral-gpst 8 13895809210 (04 = P<Q. Qb 1 *x* 0.0
Latent, BBGE " 2l gr olind 1B3%F andt er ¥%%he ldat a obt a| ned*show| 1359
of NT(Qpt ponpounds|of genergl formula | in thef "hot plate”
test | denonstrate a significant activity cpnsiderably
Analgia€Va[ 1 Ng NOCI Ceptizan tNreshapd d. [AT the sa 413 359
(%)
Compound XIII
M+m 5.5+0.4 5.9+0.3 6.7£0.7 6.8+0.3*
Latent time 100 107.3 121.8 123.6
of NT (%)
Analgesia 7.3 21.8 23.6
(%)
Compound XIV
Mtm 3.72+0.42 5.59+1.12 4.7£0.51 7.3£1.09** 6.78+0.504**
Latent time 100 150.3 126.3 196.2 182.3
of NT (%)
Analgesia 50.3 26.3 96.2 823
(%)
Compound XXVI
Mz=m 5.7£0.6 8.3£0.9* 10.2+1.2* 7.1£0.4*
Latent time 100 143.1 176.4 124.1
of NT (%)
Analgesia 43.1 76.4 24.1
(%)
Compound XXVII
Mzm 5.3+0.5 8.5+0.9* 10.7+1.1%* 9.1x1.3*
Latent time 100 160.0 201.9 171.7
of NT (%)
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Compogd XXd€enan edenma of rat

paw The tests were conducted

CompupgdXXXmredi at el y fol | ow

anan adm ni ct rnfl

on-males of outbreed white rats weighing 250-270
MEmor ans T%@ﬂlnndeIG%HZEarrab@@ﬁan edéﬁﬁ?%bs used whi ¢h
wr\nlnl 1o Aeoceorilbhad 1+ o )A Nt JoX-X- N V|
Lateniy"bige, 1y 5 189 VWIIoJé%%y . A 2% udiles 0the nedi at or $

ofNng acte inflammatory response induced inirats in
[ fe’ent site$ by carrageenan and turpent|ne.// J.
Analgedtar mpcol . 1971, Vod®4. K. 159279. U. I niso L% farr ageenan
solut{on (SERVA) was subplantarly injected|into a
(%) right| paw of ats. The |ani mal s re placed into
i ndi vidual cha %l ai s applied on the

and 2

||rm

ng and at

DPaw vn

AV.V aXad

hours post

nepasured
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caryr ﬁ"‘a
T
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Mam (gl a %ﬁg?lsnoﬁ%?g (L@é”%% |Ie) %t ilﬁt‘hours post

Latent“ahrhéj‘ﬂcc”be aum TTI 8*3 all UTT. 213SIICI aptc 1I9b C I Cbt Uf he
oi nt nent was assessed by the 1 nhilbition degree of

of NTI(f | apmat ory feaction gs conpared to an ipntact |eff
paw of the giveén ani mal [and to a |paw react]jon of a

Analgestnt r pl 43  (untret3ed) [groupsof |rat&l1.91 nhj bition of
inflajmmatory reaction eXpressed i|ln percent| was

(*) cal culated ac¢ording t¢o the fornula: Difference x 100
Volume gain = left paw volunme Edemainhibition =100

‘“m@Wbpﬁﬁﬁmgaln(lest) X 100

M£m 4.85+0.44 | 7.44x1.22%* | 7.29+0.71* 6.25+0.75 5.35+0.38

Latent time 100 153.4 150.3 128.9 110.3

of NT (%)

Analgesia 53.4 50.3 289 10.3

(%)

Paracetamol, 200 mg/kg

M:Em 3.95:0.21 9.44x£1.3%* | 6.24:0.82** | 7.6x1.15%*

Latent time 100 238.9 158 192.0

of NT (%)




- Vol une gain(control) The data obtai ned are presented
in Table 8. Table 8 The effsgct of conpounds of
general formula I (1 %intnment) on the devel opnment of
Analgesd T ageenan  egeng3ph 1t pagg M NOTgggr of rats m T
Paw vplume gain (% Edenma inhibitjon (%9 Control 70.
(%) - Conpound I X (1% ointnmgnt) 32,9 53.1 | ndpnethacin
(10% ointment ) [45.0 50.0 The results presented in
TabPe085d &fe Bt nat s dagkgonodpaeshaesi - i nf | amat ory
activity of conpounds of fornula | conparable with
aThé \dhiayokhinéd ehdve ftRitestipotintlg of rgeRRrhn fora Pifithd!Phot plate” test’
i ndonmet hacin, effective dose of the conpound bei ng by
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ime, e SO HEPIE I P A P T pine coses .
tested, were adni pi stered once, i ntyagastrall t a qose
t0 10 sgikee aniageushh | i b ke B i b BB 0o ordbe v i the dose of

to the test. Aninmals in the control group were )
the refgeenrh iBdtagasetamol ppysessinganalgetic and prtipysates agtipmyrihe data presented in
24 hours the animals were sacrificed and stomachs were
Table @xetlscaghtomdthatianal getip teffestt afnrmotponads 61 gdnechl Wrintul®Vaverages from 50 to
formalin solution and it was placed into a beaker with
maxiniui M80%enthat3NayTheé vdBideke &ra ploldhged on@aditviels peRARd for a long time
al ong the great curvature, expanded on a 44 slide,

that ind Ri&he? BFc 8BS RGFordkHidA BlSHidurd. €d water. Using the
magni fying glass MBS-9 (8-fold magnification) |ength

g’?feillzlisgv:c%.h 0 dg\%?%&éég?lcfgﬁgﬁléa %ﬁfhﬁ?{/e?g:}é’gﬁ aglfl@?tﬁge gﬁec?qge comparable
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the refefepge mn-BRICYi Rlg8HESTENt al (pre-clinical) Study of
Novel

™ op

Example 21
Study of the effect of compounds of general formula I on carrageenan edema of rat paw

The tests were conducted on males of outbreed white rats weighing 250-270 grams. The
model of carrageenan edema was used which model is described in Winter et al. In: DeRosa M.,
Giroud J.P. Willoughby D.A. Studies of the mediators of acute inflammatory response induced
in rats in different sites by carrageenan and turpentine.// J. Pharmacol. 1971. V.104.P.15-29.

0.1 ml 1% carrageenan solution (SERVA) was subplantarly injected into a right paw of
rats. The animals were placed into individual chambers. 1% ointment was applied on the paw
immediately following and at 1 and 2 hours post carrageenan administration. Paw volume was
measured using a pletismometer (Ugo Besile) at 4 hours post carrageenan administration.
Therapeutic effect of the ointment was assessed by the inhibition degree of inflammatory

reaction as compared to an intact left paw of the given animal and to a paw reaction of a control



Phar macol ogi cal Substances). / Mscow. "Renedi uni
publ i shers. 2000, 398pages. 4fhe data obtai ned are
presented in Table 9. Table 9 A conparative study of
(untreEt}ag) &Bﬁﬁ 6f ra@éc IHI5HEN Bﬁ&fﬁ&r&ﬁ&g r@zlctlt)ﬂ% &ebi 1rﬁﬂgcent v\]gas calculated

I ndofret haci n at a dose g on gastrl C nucosa
er of rats, n =5 Area of ulcerous

accor#‘@éfootﬁmm%mwgnt rol O Corrpound I X 0 Indonethacin

7.31.75 The dat a obta| ned show that in intra-gastric

ad’mumesé[{,,aug epence §é0%onpound of general fornula |

at a dose 3Qdfgpdgvelumer ous | esion of gastric nucosa
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J gl980] was created on

fEM ﬁ%g@ﬁ@\gé@;&egge@l&gggﬁ ng 300-350 grans. A

prepared snooth nuscle preparation (SMP) was pl aced

into a therno- regul ated chanber (+37C) containing

e} rode sol ut with ovver d.gcal cium content in order
The efisetpteoapou PR Wi Gerimentyen thyideyelgpmenpeot carrageenan

snmoot h muscl e preparation. Contraction of the uterine

horn was recorded usidamatoficatpadMamot ron 6M x 2B

connected to the polygraph KPS-4; initial |load to the

ANambebprts mas 0. 510. 7 Pasrlufiopiinghur e af EdeemaShhibition (%)

was i nduced by introduction into incubation nmedi um of

0.1 ntont®Erotonin (Signma) at ggncentratron[I0-5 ™M _

30- 60 seconds post|adm nistration of the madiator, a

d dQ afrprrruag ot € urerrne rjorim was
C°"ﬁ’2’?§??gv’@ﬁp¥‘%ﬂﬂd | X was int r3% uced into t he cha5 'elr
R Al L UuUtT Ul bUIII. I.I oS—oOft roet

lndoglgﬁlbalcﬂgﬁg’odﬁmi)eﬁpu pati on (w tﬂ?p t he same range 01500

ct Iof r‘nnmmmri

Table 8

I R 5 B ke L, s nametory sty of
compounds of formula I comparable with activity of the reference drug from the NSAID group,
indomethacin, effective dose of the compound being by one order lower than in the reference
drug.

Example 22
Study of ulcerogenic effect of compound of general formula I
The tests were carried out on females of outbreed rats weighing 300-320 grams. The
compounds tested were administered once intragastrally at a dose 30 mg/kg to rats deprived of
feed for 24 hours prior to the test. Animals in the control group were administered distilled water
in the same volume. At 24 hours the animals were sacrificed and stomachs were extracted. An
empty stomach was filled with 2% formalin solution and it was placed into a beaker with

formalin. 30 minutes later, the stomach was opened along the great curvature, expanded on a



The results are presented in Table 10. Table 10 The
ef fect of conpounds of genergd fornula | on
serotoni n-i nduced contracture of rat uterine horn's

slide, MRIRRAE vHsh&P Wift2 Qi tios \S’Jtelt r@m S%thé rlhéé?ﬁfy%@ ﬁﬁgsr MBS-9 (8-fold

contractions of uterine horn' during
t 9 2
magnif S Snd il of %ﬁtﬁgéﬁ A8 e§%n%%aSHﬁdlaﬂd§{ea in mm? was
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was agsgrsst B tearonsuleian dentafasiiic aniggoss n%com!leg ithhetgeharique presented in
SMP, slowing rate of contractions (during 5 mnutes)
Rukowsfdstvhe r @b ut expereméntaliriomus mooidbklmislsdskompy epdreatheniju =~ novykh
occurred from9 contractions in the control down to 5
pharmaosib giakdskikhsSvesiche® (tRSiGuideen Bxgleritehfd) .(pe&linidatheStudy of Novel
pre-incubation conditions of conpound I X, slowing rate

Phamﬁf:olﬁgi@&lrﬁfb*sﬂaﬁ&%) 1/ Mds%wo‘ﬂ‘éé?néd?urﬁebﬁ’él%ér@ 2’@% @Siaﬁges
observed contractions during 5 m nutes)

S l. of the SMP contracture

ﬁ*?%?fﬂy?Eﬁame%%@r@%e@ten@aﬁﬁ‘éﬁ‘?% under in vitro

condltlons shows an spasnolitic action (at the peak

serotoni n-induced SMP contraction) and inhibits the

deve| opment of SMP contracture in Preventive ]
A comparatiye study of die effeetofnompounds ofggnesel tormpladyagd indomethacin at a dose

action of conpounds of general fornmula | In order to

imtate acute 8Rywpéke omeastrid miessapf rate(Mymdxi a nodel

with hypercapnia in a hernetic vol une was used

(Luk' WNanmbeadf dXs, n €t sura V. V], Past aslaeiflutrérdus Vesion, mm?

Met odi cheski ye

Table 9

Control 0
Compound IX 0
Indomethacin 7.3x£1.75

The data obtained show that in intra-gastric administration of the compound of general

formula I at a dose 30 mg/kg ulcerous lesion of gastric mucosa is absent.
Example 23
Study of spasmolitic action of compounds of general formula I

The model of serotonin-induced soft muscular contracture of an uterine horn [Blattner
H.G., Dehnert H. et al. Experiments on isolated smooth muscle preparation. Ed. J.M. Barnden
and R. Colson, 1980] was created on females of Wistar rats weighing 300-350 grams. A
prepared smooth muscle preparation (SMP) was placed into a thermo-regulated chamber (+37°C)
containing Tirode s.olution with lowered calcium content in order to p.revent spontaneous
contractive activity of the smooth muscle preparation. Contraction of the uterine horn was

recorded using the mechanotron 6M x 2B connected to the polygraph KPS-4; initial load to the



reconmendat sii po experinmental ' nonmu izucheniju
prepar at ov, predl agaj enykh ddyya klini cheskogo
i suchenija v kachestve anti hypoxi cheski kh sredsyv

object WRI(19@01 ggical recommendations on experinental study
of preparations proposed for clinical exam nation as

a&%htrﬂ%.prg)&f Qhéj‘g%g& mdlh{pesdC mtljo%ggnorf rn?‘(i ﬂl‘n%]lb;}t%%l edium of 0.1 ml

rats wel ghin grans re 1 ndividua

Semtoé‘f"o@é%i“% é{'c{)ﬂ% gﬁﬁ%?@?%@ ch were herne

sess)(%é}?st :«Ilc{nénmstraty ion of the mediator, a
concentration in the vessel lowers that results’
peak ‘d’é‘ﬁ?ﬁl%lfamﬂéu‘%?nﬁ’frfﬁF gteripg fhenswawes?rd%ecqme@nﬂr{vaammggduced into
was recorded. The data obtained are presented in
the chamiberatithe pdakbdneplitade Theontraétéwts avfundemgpaditidss of ingebaioal (within the
formula | on life span of mce in the nodel of hypoxic
same fayiposf énekritiatioyHEoe Bpmirdutdsunber of m ce Duration of
hypoxi a, m nutes n=10 Control Conpound | X Conpound I X
1@h&Bfkd oPLorfipdutd IXMei%t%g’te@ Qra a?s@ss%@b a%%mﬁ)%r Bf cofftractions and by

change fromthe 0 +27 contr ol
1 53, I Y gnlflcant di ff erence versus the
ower g ér%f'b gra{inéupal ynpound | X at a dose 50 ny/kg
signi f i cant n | i span of m ce under the
Rt ER P TRE R IRAIE: 375y 57 3u6 “The
experinmental results suggest that conpound | X shows
anti-hypoxi c action. Exanple 25 Study of Table 10
anti - depressi ve action of conpounds of general formula
Thejeffegt ofirempounrdsaf gengral fgggplaﬂ.o‘n sgr@gqmrq-gfdug@t camtracture of rat uterine
i mrobi |'i zati on duration) The "behavi oral despair" test
according to Porsolt [R MhorPoSMHt, A Benin and M

Jalfre. in mce: A primary Screening Test for
Anti depr essants. Redte of dntrattivils GREHRAYN | | Inhibition of<Bntractions of
p. 327-336] is a predictive test for driigs wth
anti depressant acli @@rinchéB&SMPALAREH M AR rsme&ty H¥%n’s SMP,
27-30 granms) is ipduced by forced swnmming. Aninals
are minutes %
Control (serotonin-induced 9 0
contracture)
Compound IX at the peak 5 44.4
serotonin-induced
contracture
Pre-incubation of compound 4 55.6
IX (with subsequent blockade)

In adding compound IX at the peak serotonin-induced contracture of the uterine horn’s
SMP, slowing rate of contractions (during 5 minutes) of the rat uterine horn’s smooth muscle

preparation occurred from 9 contractions in the control down to 5 contractions in the test (see

Table 10).



pl aced into a cylinder (height 25 cm dianmeter 10 cn
filled to 1/3 with water at 4eenperature 21- 23C. The
ani mal s cannot escape fromthe cylinder by thensel ves.

Fglnh V"Bfégm@ub%hB an'd fof @&BFNJJHD If(hglo%hQ%t% of contractions in
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carried ouf i - days. first day, animal s are
complgfehl tifh?{)thf’ E@’iﬁé\?ﬁqtﬁﬂéf‘a G‘T%ﬁﬁ@)m nutes (pre-test).

After renoval fromwater, the animals are dried and

pf Bysacampoysl I}{q@e@ertles\tltrﬁgoatleomtrhomsgneﬂ@anome aofion (at the peak

hours, the preparations are adm nistered again and one
serotohipeindligte SMPh eostmctiah)l aad einpibits ettie | detvelopiment ©f | $M@econtracture in

for 6 mnutes. During first two mnutes the aninmals
preverdive@ adffinivtedtionsW nmi ng; during the subsequent four

m nut es, behavi oral depressi on devel ops mani f ested by

i mobi | i zation (hoveri nghk Wyiesuyis fixed for 4

m nutes and is neasure in seconds. Cbnpound | X and the

ref er egeyathfl p%§§caﬂ:‘lo of Sorpb e ({llke lra?f rmula I
re ora sk Goat a

adm ni s osée
t ai,ned are resented i.n hle 1 Tab
e?"f oder o %ﬁ%%&eﬁﬁaﬁ"@ ‘fJS‘S‘Fé(tt%ﬁ hammflm%%’ﬂ wygthyaf—fcapma in a

tinme in the "behavi oral despair" test Duration of )
hermefig yohime wag wigd d5ulcyaneval-o tﬁutadVM Pastushenkoy L.¥oMetodicheskiye
ng/ kg 50 ng/ kg Mm 195.010.3 154.011. 7* 131. 016.5** %
recomehdatsiiepd experiniestal’admu3duchemijit preparatovPpi@di@gajemykh dlya klinicheskogo
P<0.01 - statistically significant difference versus
isuchehlj@ ¢ okdchestvegrantipypoxidheskikib edradsyor @Metedqlogical te@dmmendations on
conpound | X as well as the antidepressant Fl uoxetin

experifRMEE Gtudy SIfprbSdratfons | prosdsedifbr Eleital SR&MIMAALAGs anti-hypoxic agents)
i Mmobilization time in mce. Thus, in the action

Mosccﬁpe%bulmlolb] CORROMRN WL Ehing thﬁf é‘?ﬁﬁt@l\%é ?rﬁilvnﬁﬁe{lﬁﬁ%laéaslnto 260 ml
been found (shortenlng imobilTzation time in

glass Ja%e\bﬁl\é{‘l Q\;e% ?ﬂl[ clI)?eﬁt qge%rﬁtn?ﬂ c%gsfng)a{ 8)?}?%)1 1ts concentratlon in

ar ac er|s Ic O rep ara i ons
nti depressants.: Eﬁﬁ NL T. DOSA
the vessel Efowers tRat results in’ deat I\/Fl'he ammafJ tlfe span G't:’tllm:e mice in minutes was

recorded.
The data obtained are presented in Table 11.
Table 11
The effect of compounds of general formula I on life span of mice in the model of hypoxic

hypoxia with hypercapnia

Number of mice Duration of hypoxia, minutes
n=10 Control Compound IX Compound IX
10 mg/kg 50 mg/kg
M+m 25.6£0.6 25.3+£0.8 32.6+£2.6*
% change from the 0 +27




Exanple 26 A. Tablet formA tablet formis

manuf actured using the ingredi ents presented below. A
compound corresponding to general formula (1) 5-100 ng
P%ﬁ{rQ\ St arcn 20-50 g _vEgNgsSi um stearate 3
Aerosy Lactose up to 300nmg The conponents are

i Apressedto—form tablets—wetghtng-300—+g

s S 55[58@( pigpifigan Alfseaces \fersaes&rpcaéﬁgpl BPPBm
ositjop: A compound cortespondi ng ener a

f@gﬁmpd( X . 31%8%0 Mp/kgsienHinntly @.xteaﬁs Tt 5PN AE arjges under the
to manufacture a suppositorium |f needed,

conditipmefthypexicihlipoxie by 39 3% agi nal and urethral
suppositoria is possible with respective excipients.
CThéxpenerntal fesalnpduggestt than campdundiiX showp asti-thiypoxic Action.
conpound corresponding to general formula (1) 0.05-0.5
g Petrolatumlog O ntngxhfpdé 25 Manuf actured
according to a generally known technology. D. Cels

st.{i%,amgin.g} Gfpidsditd ?&ﬁﬁ%kygguhd%ggaw% grarﬁﬁnggdmgvioran
al COh0| 20 I;sgspalr’ht)ést (al‘fccqr})?ll lmmo lﬁgatlovl\laéuratlog) to log

The “behavioral despair” test according to Porsolt [R.D. Porsolt, A. Bertin and M. Jalfre.

//" in mice: A primary Screening Test for Antidepressants. Arch. Int. Pharmacodyn., 1977, 229,
p- 327-336] is a predictive test for drugs with antidepressant action.

Stress state in mice (weighing 27-30 grams) is induced by forced swimming. Animals are
placed into a cylinder (height 25 cm, diameter 10 cm) filled to 1/3 with water at temperature 21-
23°C. The animals cannot escape from the cylinder by themselves. Following a short time of
activity the animals develop a so called “behavioral depression” characterized by hovering of
animals, immobilization duration of which can be fixed. The experiment is carried out in two
days. One a first day, animals are placed into the cylinder for 15 minutes (pre-test). After
removal from water, the animals are dried and preparations under testing are administered. At 24
hours, the preparations are administered again and one hour later the animals are placed into the
cylinder for 6 minutes. During first two minutes the animals are actively swimming; during the
subsequent four minutes, behavioral depression develops manifested by immobilization
(hovering) which is fixed for 4 minutes and is measure in seconds. Compound IX and the
reference antidepressant drug Fluoxetin were administered orally at a dose 50 mg/kg.

The data obtained are presented in Table 12.

Table 12

The effect of compound IX and Fluoxetin on immobilization time in the “behavioral despair”



Thus, the present invention relates to novel conmpounds
of general formula |, to sinMge and preparative

nmet hods for synthesis of novel and known conpounds and
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agents cyclooxygenase inhibltors posseSS|ng
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R5 j|CH2 wherein RL i$ Cor R5 is hydrogen or
hy8roxy groyp; R2 is hydroge1 or am no group '
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giotls, “brlaaviierah deppaige test, scomporasg yXgasowpH agrthe antidepressant Fluoxetin
pharmaceutically acceptable salts thereof, with

causeda siaiiis;icalﬂhsigniﬁ‘lhmtsbmp@ﬁmgdinuﬁolgjh'zm'roaltinﬂeamnnﬂce. | is not
phenyl acetyl tyrami ne,
3Thys; by theaxsyiph epectrapr ofdoxipoupd @Xy h hiy az6loBRal effect has been found
3- (p- hydr oxyphenyl ) pr opi onyl t yram ne,

(shortening immobilization time in the “behavioral despair” test according to Porsolt)

characteristic of preparations belonging to the group of antidepressants.
EXAMPLES OF UNIT DOSAGE FORMS
Example 26
A. Tablet form

A tablet form is manufactured using the ingredients presented below:

A compound corresponding to general formula (1) 5-100 mg
Potato starch 20-50 mg
Magnesium stearate 3 mg
Aerosyl 1 mg
Lactose up to 300mg

The components are mixed and compressed to form tablets weighing 300 mg each.

B. Suppositoria

Example of a suppositorium composition:

A compound corresponding to general formula (I) 5-100 mg



3- phenyl propionyl phenyl et hyl am i ne,
3- phenyl propi onyl tyram ne, 49
3- (p- hydr oxyphenyl ) propi onyl phenyl al ani ne net hyl
CociBuier  3- (p- hydroxyphenyl ) propi onyj tatf st Meeded to manufacture a
3- phenyl propi onyl t yr osi ne, phenyl acetyl tyrosi ne,
3-(p- hydroxyphenyl)prop|onylphenylghgghﬂﬁumIS pheny
prop ionyl phenyl al anine, 51 '

nyl.acet | al anj
S BBy R BRERY S ol o g Hethyek pgpeosirip i possible with
3 henylprop|onyltyr03|ne nmet hyl ester,
“Sp“ﬁﬁéﬁ§@8@@§yltyr05|ne met hyl ester,
phenyl acetyl phenyl et hyl am ne,
3C opi onyl phenyl al ani ne net hyl ester,
phenyl acet yl phenyl al ani ne net hyl ester,
3Ekampiy of ax yiplmentIcppipogitiomy| t yr osi ne benzyl ester. 2.
A compound according to claim1, wherein R3 is -COOH,
A compblifd EbrrespondthgCteBRAAMOAGGRI(BI N 8059 95 m 1, sel ected
from p-hydroxyphenyl acetyltyrosine,
Petrdbatidr oxyphenyl acet yl phenyl al ani ney g
p- ydroxyphenylacetyltyr05|ne met hyl “ester,

p dr ox he ani ne et hyl ester,

Ogﬁ'@ﬁwéf SRS alierie B g Brreguanbvn €EHndlogy.
d oxyphenylacetyltyr05|ne benzyl ester,

p oxyphenyl acet yl phenyl al ani ne benzyl ester,

N—acetyltyrosyl phenyl ethy lami ne,

NExaerl of § gel<opmpppitiani ne,

p- hydr oxyphenyl acet yl t yram ne,

A compound corresponding to general formula (I) 100 mg
Carbopol 200 mg
Benzyl alcohol' 20 mg
Ethyl alcohol 300 mg
Water ' upto10g

Thus, the present invention relates to novel compounds ofgeneral formula I, to simple and
preparative methods for synthesis of novel and known compounds and to use thereof as non-
steriod anti-inflammatory agents, cyclooxygenase inhibitors, possessing anti-inflammatory and
advantageous analgetic action and showing no adverse ulcerogenic effect.

Th results of the pharmacological studies suggest that the claimed compounds possess an
unique capability to exert a therapeutic effect in exposure to the following extreme factors:
emotional stress, pain syndrome, hypoxia, inflammation, spasms, as well as to cope disorders

caused by Parkinson’s disease, as well as to potentiate other analgetics.



»

p- hydr oxyphenyl acet yl phenyl et hyl am ne, or

phar maceutically acceptable sults thereof. 4. A
compound according to any one of clainms 1 to 3
possessing cycl ooxygenase cri\fypgi ti ng activity. 5. A
compound according to claim4 possessing anal geti c,
ant gL Df . S itic, anti-h X1 Cp. 1.
TSP ARTR e MR e een P Bl 15, 6
A conpound according to claim4 capahle to potentiate

effect of other analgetics, in /P8 iful ar Tramal and
Anal gin. 7. ARqr(CiddS@NHe@Ht(thi on @ conpounds
of gener al forrmﬂ{?l: 'IIKRA' R1 CONH-CHCH2 \ / (1)

R R3 R5 R5 CH2* Cwhereéin R is or , where R5 is
hydrogen or a hydroxy group; R2 is hydrogen or am no

group opti ddalfesubst it utRed misth CH3(CH2) R, CO-, where
inis O to 4 cH2 R3 | drogen, -COOH, - COORG,
where R6 is C al kyl or e R7 is hydrogen or

aWh?GFb&ylsgroup, R4 i s Rydrogen, ahydroxy group;

conprising activation of a carboxyl group of a

cBsrsdydbgeh ogbydrosy gfoopyrul a  R1- CH COOH  R2 by

reacting wi th di phenyl phosphoryl azi de and

t Rb &t hdrapieh oe amfindgroQp 9phivrally Gubitited@ivith CH3(CH,)mCO-, where m is 0

R7
Rj3 is hydrogen, -COOH, -COORg, where Rg is C;-Cg alkyl or

R is hydrogen or a hydroxy group, R4 is hydrogen, a hydroxy group;

to 4;

, Where

or pharmaceutically acceptable salts thereof,

with proviso that the compound of general formula I is not
phenylacetyltyramine,
3-(p-hydroxyphenyl)propionylphenylethylamine,
3-(p-hydroxyphenyl)propionyltyramine,
3-phenylpropionylphenylethylamine,
3-phenylpropionyltyramine,
3-(p-hydroxyphenyl)propionylphenylalanine methyl ester,
3-(p-hydroxyphenyl)propionyltyrosine,
3-phenylpropionyltyrosine,

phenylacetyltyrosine,
3-(p-hydroxyphenyl)propionylphenylalanine,

3-phenylpropionylphenylalanine,



cooling, followed by reacting with an am no conpound
of general formula Ra NH2-G4+CH2 i R3 wherein R-R4
are as defined for conpounds of general fornmula I. 8.

ThenPlea§HRe@nghiding to claim6, wherein 1-1.2
equi val ehts of di phenyl phosphoryl azi de and

LS L h O R0 B BoASroSne TR PEQGESS, accor ding t 0

erern-as amno-derrvatives tyrosine or

5 henyl al ani ne esters are used. 10. The process
a@?B&Hﬁﬂép?Bﬁgﬁ9mﬁﬁgwﬁ9f8$§?ns 6-9, wherein as an
organj c solvent N, N- di nethylformam de or ethylacetate
aptienylegetyltyresingmethyl 6@ s according to any one of
claims 6-9, which is conducted at the tenperature

r ehegiylagety ipbenyl@bgaminedC. 12. The process for the
preparati on of conmpounds according to claim1 or

pPhphemdmupioadphshydalatind mbibgl esadrl S t her eof conpri si ng
conversi on p- hydroxyphenyl acetic acid, phenylacetic

P R 1°\ oxysucc ni mi de. est er
Kitﬂg ﬁ%ﬁ’%"%ﬁ%‘%’ 3?@:‘?&%@2&5&%&?8} o) e by
s TN R T

R??. A compound according to claim 1, selected from

p-hydroxyphenylacetyltyrosine,

p-hydroxyphenylacetylphenylalanine,

p-hydroxyphenylacetyltyrosine methyl ester,

p-hydroxyphenylacetylphenylalanine mc;.thyl ester,

3-phenylpropionyltyrosine benzyl ester,

p-hydroxyphenylacetyltyrosine benzyl ester,

p-hydroxyphenylacetylphenylalanine benzyl ester,

N-acetyltyrosylphenylethylamine,

N-acetyltyrosyltyramine,

p-hydroxyphenylacetyltyramine,

p-hydroxyphenylacetylphenylethylamine,

or pharmaceutically acceptable salts thereof.

4. A compound according to any one of claims 1 to 3 posseséing cyclooxygenase

inhibiting activity.
5. A compound according to claim 4 possessing analgetic, anti-inflammatory,

spasmolitic, anti-hypoxic, antidepressant and anti-Parkinsonistic effect.



wherein R1-R4 are as defined for conpounds of genera
formula | in claim1. 13. Th& process according to
claim 12, wherein as am no derivatives tyrosine or

PBERYdoA RUhDBcERUIRE S0 RIEm U Efhablkho el BR]VLE Sfkr analgetics, in
conposition conmpriSing as an active agent an e fective

pni Pk WRGRETPO) ™ BT L

i LS or |, ere R5 is hydrogen, or. hydro 4 group;
B A Brden G5 FrPa S P ORI O R SUE i ¢t o
Wwth CH3(CH2) nCO-, where mis 0 to 4;, R7 -CH2 R3is
hydrogen, -COO. H, -COOR6, whereim=R6Rs C1-C6 al kyl or
wherein R7 i s RyOHQUERHOCHaCHY.A group, (fgd i s
hydr ogen, a hy r?xy group;, or a ay maceutical ly
acceptabl e salt thereof @ahd a pharmaceutically
acceptable carrier. 15. The pharmaceutical conposition
accordi ng t ®s¢laR 14 poss@ssihg-capability to

i nhibit cycl og acti vi/l ]nal geti c,
ant i - hypoxi c,

anti-inflammatygry,/spasnoliti
awhemapRessant anti - &1ar ki rsoni st,iwhegoe Bas hydregasor a hydroxy
wel |l as capability to potentiate effect of other
groupfinal getics. 16. An agent possessing anal geti c,
anti-inflanmatory, spasnolitic, anti.-hypoxic,
aR% iR RFSERA R i 2R0p opfiataily k8 68iekd ilh CRFCH, L RS where m is 0
well as capability to potentiate effect of othér
t04;'analgetics conprising the conpound of general fornula

Il - R4

R7
R3 is hydrogen, -COOH, -COORg, where Rg is C|-Cg alkyl or

R7 is hydrogen or a hydroxy group,

, where

R4 is hydrogen, a hydroxy group;
comprising activation of a carboxyl group of a compound of general formula

R}-CH-COOH
R,

by reacting with diphenylphosphorylazide and triethylamine in an organic solvent at

cooling, followed by reacting with an amino compound of general formula

R4
NH2-§H-CH2~@
R3

wherein R -R4 are as defined for compounds of general formula I.
8. The process according to claim 6, wherein 1-1.2 equivalents of
diphenylphosphorylazide and triethylamine are used.

9. The process according to claim 6 or 7, wherein as amino derivatives tyrosine or



RI-CHCONHCHCH2 \ / (1) R RBR5 - RS - KJ CH2
wherein R, is or , where R5 53 hydrogen or hydroxy
group; R2 is hydrogen or am no group optionally

phenyﬁi{'gﬁxtlé dstr€Greistd) CH3(CH2) nCO-, where mis 0 R7 -CH2
to 4; R3 is hydrogen, CCEH - COOR6, where R6 is

C1O.C°\16ne é@ss Qco % gn)RZ e bfsclgmré) ge{\]/hglremaash%d&gé}‘lc solvent N,N-
dd 1}] or a

group, dr oxy

ceut e aIt thereof. 55- 17. Use
dimetf] %ﬁgme%'cﬁwﬁcafa%g@ﬁ@f Stormula & -
HCHCH /| (I) R2 RBR5 -

R1-

RILj gh%rproc%é}cgorﬂgmgi o Wdr%‘{}’el‘?f d}lalﬁydﬁ-@xywhlgb olgpconptgcted at the

i s hydrogen or am no group optionally substituted with
tempeGHBE CHE)mgXom 266w 0¥Cis 0 to 4, R7 -CH2 R3 is

hydr ogen, -COOH, -COOR6, where R6 is Cl-C6 al kyl or

WIZr €he Rprdcasshyfdf oghen pespastiby dbOXgongFouuds adddrdirss to claim 1 or

hydrogen, a hydroxy group; or a pharmaceutically

phamﬁ@&ﬁn@ﬁlﬂbla@ceﬁf’albte Q" ®6feof chx’h priSiRP ¥bAGdribh rkghf’droxyphenylacetnc acid,
medi canent possessi ng cycl ooxygehase inhibitin
pheny?a%tli éctl(}/ or N-sabstituted tyrosine of general formula

R,-CH-COOH
Rz

into activated N-oxysuccinimide ester of general formula

Rl-(lfH-COONSu
R,

using the N,N’-dicyclohexylcarbodiimide process, followed by reacting activated N-

oxysuccinimide ester with an amino derivative of general formula

R4
NHZ-CliH-CHr@
R3

wherein R;-R4 are as defined for compounds of general formula I in claim 1.

13. The process according to claim 12, wherein as amino derivatives tyrosine or
phenylalanine esters are used.

14. A pharmaceutical composition comprising as an active agent an effective amount of

the compound of general formula I

Ry
R,-C|H-C0NH-§H-CH2@ @
R, Rs
Rs Rs
O "

wherein R, is or , where Rs is hydrogen or hydroxy



18. Use of conpounds according to claim16 as

anal getic, anti-inflammatorys4 spasnolitic,

anti - hypoxi c, antidepressant and anti - Parki nsoni stic
groupddents as wel | as agents possessing capability to

potentiate effect of other analgetics. 19. A nethod

B RRTISA PPCATERO s BLIRE S GG g whremiso

of joints and connective tlssue as well as
> skel etal -nuscul ar system ot her diseases acconpanled
by i nflammation, spasns, depression, hypoxia as well
as signs of Parkinsonismconprising adm nistration t R7
a nannal of an effective anmount of the conpound -OH,
ner fornu (.1 R2
1 is hyduogen, H; dl@%%&%%n Rryisi §1 66 alk rein RS .
|s hydrogen or hydroxy group; R2 is hydrogen or am no
whereggy Ruls hygrogemear 3 hydsoxsgiount ed with CH3(CH2) n, CO-, where
inis 0O to 4, RfT -CH2 R3 is hydrogen, -COCH, -COOR6,
wReliehRbogen, Ga‘lh)(dﬁqui gxoupppr a pﬂaanmceuﬁl?alliysachypiabigesaltcthereof and a
a hydroxy group, R4 is hydrogen, a hydroxy group; or a
pharmpteutioElOeadcemable Yargiee.ept abl e salt thereof. 20. The
met hod according to claim19 of treating postoperative

P8 NThe BRArTaRLNTRAI eohabﬁnora%cef&hlh 3% DFiny 1&yg§§9§§ﬁ% eafpablmy to

gynecol ogi cal , neurol ogi cal , canc rous, dent

inhibif h@g[&&%eqlase ra{ctt}(/ltif etna%e{lgI & oar%[;h ?&) ersga\{strﬁc’olltlc anti-hypoxic,

ase;®non- speci ond

to 4;

antidepr&s/sé'lp{ g}ﬁioanitlhgaéﬁxﬂg(%ﬁﬁrt%Hr&?selgtsfesaéxwzéﬁaqsacggéb? tlyat(r) pgggggg eh‘ect of other

enoti onal -stress
analgetics.

16. An agent possessing analgetic, anti-inflammatory, spasmolitic, anti-hypoxic,
antidepressant and anti-Parkinsonistic properties as well as capability to potentiate effect of other

analgetics comprising the compound of general formula I

_ R,
R,-eH-CONH-eH-CHz@ @
R, Rj;
Rs | Rs

wherein R; is or , where Rs is hydrogen or hydroxy

group;

R; is hydrogen or amino group optionally substituted with CH3(CH,),,CO-, where m is 0

R7
. -CHZG
to 4; R3 is hydrogen, -COOH, -COORg, where Rg is C-Cg alky! or

is hydrogen or a hydroxy group,

, where R,

R4 is hydrogen, a hydroxy group; or a pharmaceutically acceptable salt thereof.



states and di sorders caused by spasns, hypoxia and
acconpanyi ng Par ki nson's di sgase. 21. The net hod
according to claim19 or 20 wherein a conpound of

98P aTQ oftRE EBthgbunli bof gbreraAdBiniigi€red in a conbination
wi th ot her anal geti csS.

R4
Rl-gH-CONH-gH-CPb@ @
R, R3 . '
Rs Rs

wherein R; is or , where Rs is hydrogen or hydroxy
group;
R; is hydrogen or amino group optionally substituted with CH3(CH3)n,CO-, where m is 0

t0 4;

R7
Rj is hydrogen, -COOH, -COORg, where R¢ is C,-Cg alkyl or

, where
R is hydrogen or a hydroxy group,

R4 is hydrogen, a hydroxy group; or a pharmaceutically acceptable salt thereof, for
manufacturing a medicament possessing cyclooxygenase inhibiting activity.

18. Use of compounds according to claim 16 as analgetic, anti-inflammatory, spasmolitic,
anti-hypoxic, antidepressant and anti-Parkihsonistic agents as well as agents possessing
capability to potentiate effect of other analgetics.

19. A method for treating pain syndromes of different genesis, inflammatory and
inflammaroty-degenerative diseases of joints and connective tissue as well as skeletal-muscular
system, other diseases accompanied by inflammation, spasms, depression, hypoxia as well as
signs of Parkinsonism comprising administration to a mammal of an effective amount of the

compound of general formula I

R4
Rl—ClH-CONH-(IZH-CHr@. @
R, R3



R

Rs Rs

wherein R, is or , wherein Rs is hydrogen or hydroxy

group;

R, is hydrogen or amino group optionally substituted with CH3(CH;),,CO-, where m is 0

R7
R3 is hydrogen, -COOH, -COORg, where Rg is C-Cg alkyl or

Ry is hydrogen or a hydroxy group,

to 4;

, Where

R4 is hydrogen, a hydroxy group; or a pharmaceutically acceptable salt thereof.

20. The method according to claim 19 of treating postoperative pain, posttraumatic pain
as well as pain syndromes of gynecological, neurological, cancerous, dental origin, rheumatoid
arthritis, arthropathy, Bekhterev’s disease, non-specific spondylloarthritis, gout arthtritis,
osteoarthrosis, extra-articular rheumatic fever and thrombophlebitis, as well as emotional-stress
states and disorders caused by spasms, hypoxia and accompanying Parkinson’s disease.

21. The method according to claim 19 or 20 wherein.a compound of general formula (I)

is administered in a combination with other analgetics.



