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application WO 97/ 23202 di scl oses phenyl - N-acyl
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Park“lﬁé’émf%"écfeéb?" 11& [@BPIYEALF PR ASOBEr MpIsticecept or
subtypes useful for treating chronic pain, mgraine
headache as wel | as anest Horeg. However, the
i ndi cated publication does not disclose or
chise patileaiiae of frecintdroatRinaluagplicattorc WO @I(33202 rlgsclades phenyl-N-acyl
compounds X and XI of the present invention and any
derivafl8dsa faHIRAIof ighgkralTerfi@a (Rved activity are m ssed, and
conmpound | X as an internediate conpound and synthe3|s
thereof are disclosed in the process for preparation
of other am nes derivatives only. ¥Yonpounds | X, X and
Xl of the instant invention alkQ gdisclosed in
earlier publicati dfsXitrEHw)dec géneral ly avail abl e
to t he public before the priority date of the

nati on Ilcatlon 97/ 23202 i ndi cat ed above,
}llﬁé tﬁgpﬁlg Sl FPYEET SHP- g‘qoggb@lgnyl) propionyl phenylethylamine, 3-(p-

hydroxyphenyl)-propionyltyramine and 3-phenylpropionyl phenylethylamine (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.

Compounds 1X, X aﬁd XI of the instant invention are also 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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lacks Srt}editﬁtsﬁFﬁﬁ{th'ﬂ%l dRREd Q@t‘i\hwaMCthszg’l%gg o@'cﬁmpgﬁr?cg aﬁ1d thus, the

process synt hesi s of

possxb?ilt? Ro h%@&ﬁﬁ%ggﬁg%r{d)s 6f t(PlQ'u?d’i%qtecP El?x?ééee ar?gﬂlar g vx\)'g animal models

enzotrilazo sen
d||n1de

and i 3??%5 eb.&ﬁ}» PPy apélaﬁnaaceé%&aﬁﬁﬁA 78 pesed Siclusively on the

di scl anong .t he physi cal -chem cal constants,
assertigp |“§Pt ﬁ@l the crympaynds diselasedyinNhrindjsated lgtsEsignalappliFajien are selective
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synthepiRenydfet hyl(suiy a8 x{phéhy )prdtGorsyl m)dphfehﬁ@th lamine 2 (IX) using 1-

N- oxysucci ni m de ester of 3-(p-hydroxyphenyl)
hydroxybenzotriazole in the presence of N,N’-dicyclohexylcarbodiimide (DCC). A process for
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)-



propionic acid. Reaction is carried out in the mxture
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biological gctivitaditeareopresentady pr oduct and the need in using
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in alcoggl u‘é% 'avn%%v gly%l-aa%d:%va(tgr-soluble condensing agent: DMT-MM. // Tetrahedron.

2001. V.57. No 8. P.1551-1558. A drawback of the given 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.
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P.631-639. In the article Y. Ariyoshi, H Takeuchi.

Compagtivg: bigrkermistry ond physitlagy. SHi<Frmaargfve pharmacology. 1982. V.72. No 2.P.
N- O- phenyl propi onyl -L-tyrosine and its derivatives on
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. ethyl ester is disclosed in Tangpasuthadol V.,
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describédy rait ephiysitechemddal donst&itsldiyid odn ryizdil fdromixbutﬁbounds/ are not given.
Bi omaterials. 2000. V. 21. No 23. P. 2371-2378. 'H NWR
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tyrosine-derived polycarbonates, a class of new biomaterials. Part I: Study of model compounds.
// Biomaterials. 2000. V. 21. No 23. P. 2371-2378. 'H-NMR s;;ectroscopy 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.,



No 3. P.757-763. Melting point and el enental analysis
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meyrhesie of pheryjacethy h«mnlalaamd(xl?{g tshailam teb Fhec snthesisogf compound
the International application WO 97/23202, however,
XVllisysmghetdoreamdrydridp by phantdretic eatl i< Hiaclasddeini Ghancld. Mhélse M.S., Huang
are not presented. Conpound (XX) is synthesized in
L.J., @rsleEffeet Uf N-pherdfacatyldnaimio helds bAethpr dpefeatiat@h 6f HL-60 cells.//
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general fornula of the conpounds disclosed in the
patipitbalrgxyphety D-prepioay Bynesing o methyl aspiet c@fXbniswanentioned in  the
01/.49656 covers al so the other conmpounds of the

publidatien anf thevdntermationg Gapphyationx yWen97/28202y | thgwavdrnesynthesis and
p- hydr oxyphenyl acet yl phenyl et hyl am ne, and

physiqoitBeénicalc eliayddta{stos BieerddFo4rP Qioh Geeshhttd. Wbinbo@itd (XK) @ synthesized in
the instant invention, respectively). However, said

order R/Rkd Gtadsi DMoABREr RRthelipp&laPiRn T Bib&grfMblel St @Ers comparable with
structural fornulae of 'the
tissues.

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-



i ndi cat ed conpounds nor synthesis thereof, nor
physi cochem cal constants, ngr biological activity
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and physi cochem cal characteristics and purpose
indicated egaamifountls, non esyathesis | therenf, r eart plrysitocherigalg constants, aseadbiological
K, Pepic O New observations on peptide bond
mnwnydMHation using CDMI. // Tetrahedron Letters. 2002.
V.43, No 23. p,4161-4165 phenyl propi onyl phenyl al ani ne
ey lprapid ity fafathd/ ) X ds andHtRGES Sn R afdd MAREhi Hiroshi, Tamura
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charactegistigstandipymese Heseht ogr aphi cal |y pure product with a
high yield of 90% Article Peric M, Vercek B., Petric
An the2Dide Gavett @EeﬂmngasPrasadg‘é,nl’epld or. Newriobstremidns on peptide
sel ective protection of an am no group. // Acta
bond €rimatica Slimy @D, /L9P&Arahddréd. Ligerd. 2602168-48/3No 23. p,4161-4165
di scl oses synthesis of phenyl acetyltyrosine nethyl
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condensati on of phenylacetic acid wth tyrosine nethyl
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Potential use of biaromatic L-phenyl al anyl derivatives
following adyantages @i enezstepagyainesisi and jselatipp f (ther prastuck by: foresipitating with
cell disease. // Proceedings of the National Acadeny
water rgful8dn @sbromategraphiea! lympiureeproducttvath ohighiyiaid 0£90%984.
V.8 1. No 10. P.3190-3194 was synt hesized by the
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presented. In this article, conpound

discloses synthesis of phenylacetyltyrosine methyl ester (XXII) an intermediate for peptide

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, lH-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
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peptldw)rrrthwsé/ Bﬁésﬁ@rSt t99ﬂseV@§éde>dr2 PBv3Ht i ng and

treating di seases associated wth blood | evel of
| Rapend SUS TRRO3I1 89 #onéBolorsal Lapps.| davng M. pPhénddiat acid IWdlvatives and
9952962 di scl oses 3-(p-

compoBitidh sty pﬂ@%ﬁﬂ@éﬁﬁé@iﬂ?'b‘l&dﬂ N%'d”l@vé]&@lébé’d B5daSds dofirpfsMg the same)
Melting point, data o

dlscloswcaNt/ﬁtﬁ&esct5foszzepuydas,€ypm&%ﬁ?9to%¢o g?rr]@hg%ta?ﬁeef&%b and 3-(p-

known to be inpl ement'ed i'n” accor th
hydroxdiph ReHA ) L
SRR RS s o
hkovs k n a .
LB'O{'%@‘P’@&“&%@@” ;\4 %% CBW! b NBU%y aﬁvgtoﬁ@oﬁ‘ﬂﬁl i herthe presence  of
163 hbn nar gcoti ¢, anal geti cs and
riethy GG FoF STSPaing S I ERADY -RAgeRRK PRty idaning HEV Hpgaponification
mani f est ed anal etrc_effect_anpng the drugs | owering
of comppyngh €X11) was ﬁlfg@’géfmsd opMowithaieldtof ¢he target getduck786eFor the both
represented by salicilates (aspirin), pyrazol one
compogeds, vatai of - MR- Chnpll}G-NMRﬂaécgrdsﬁopyand presented. Compounds XVII and
par a- am nophenol (paracetanmol). To non-steroid
XIII aergrbpdsed kabarasedr fior p@osithghRdar@ting diseases associated with blood level of
lipids.

The International application publication WO 9952962  discloses  3-(p-
hydroxyphenyl)propionyl-tyrosine benzyl ester (XXXIV). Melting point, data of 'H-NMR- and
i3 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-



derivatives of salicylic, acetic, propionic and
antranylic acids. Non-narcotgc anal getics and non-
steroid anti-inflamatory agents along with anal getic

164]. ef fect possess anti-inflammtory and antipyretic
action [ Kukushkin ML., Khitrov N K Cbshchaya

@gﬁﬂn%bé{@ angllgletu%egﬂc? r@aﬁ&%%&ﬁtﬂnﬂa mﬁ )a ents no%l(s?% ss the most

tsina pu ers pages Y éFggens

e effect on- st eroi

menifigfe SRS D AP oageiE <l TP OeSESts of Beouescon-narcotic
is often observed in analgetlcs with different

analgehigy: A feRiss e byi BHCaless (RRpEk PYPIERI e KdgFiy atinen {graidopirin, analgin)
sredstva (Medicanents).// Mscow. Novaya vol na

and paodhinglephenol 2 (RBaceRmAN] . ToAman-Rerokd navhinflainmatory agents belong
properties of non-steroid anti-inflammuatory drugs

derivativai afrsaB@ylice adedit epropionitoanat dmd@hylec uidh. Plohmeycdidaahigetics and non-
known [M G Kadieva, E.T. Oganesyan, S.Kh. WMatsueva.

steroid\@hti-Hifmtoly AE&GHS b¥hgdhiA ARERERI R PPEEN anti-inflammatory and

Par ki nsona. I'll. Sredstva, oposredovanno
| f [ i St e
iy IR B, RIS, AL BBl b Conea uhoony

ofpalnﬂaé\i?aCﬂer%{esngg%% Ssh%t#h%ﬁeﬁift e lﬁjaf&%%segﬁl@éme main side effect
zhurn 2005. T.39. No 11. S 3- 11] Such activity is

of “%Eﬂﬁf%@é‘&“tla yRmaiory jagents. Ar pEO-PRASRIOBIS| Hige PEgFtatseaiten observed in
t hrough prostagl andins effecting the dopanm nergic

analge@ysst%lt% drfrrents mephamiinn eofdaaiipn Byleshkbuskyk RBMWh Licbarstvenrye sredstva
a positive effect on the dopanmi ne systemin

(Medi¢aarchis)g/dviosodi. Neasyn arloapibilisherki 2005 Ry 154cept ors to
dopam ne antagonists [MG Kadieva, E T. Qganesyan,
SAMhPa:MiHSSH@M@prd}i@j’tfe@t&moﬂ}’stdroﬁrﬁﬂsﬁlﬂ&n%aﬁﬁy ldegdRedligh salicilate,
bol ezni Parki nsona ( Neurotoxines and agents for

indométh@@hd Ad PRFddyBSRMrS KAbRRIMEG. Kadieva, E.T. O S.Kh. Mat
Khi m ko- pﬁgrngcevtlchesklﬁ Zhur nal . > 2005. 5T, 35.” Ro atsueva.

Nejrotgr%my St %réld]s]'va Egﬁr (Fec"ﬁéﬁygl 58eAk h%kﬁg&&anh? n‘gf\ﬁ%fstvgc opgsredovanno

anti - Par ki nsoni stic” drugs

vlljauslhgl-:n( aé SEQ’ en o rié?égﬁ?gbgf i;,sqiég]ne %u)qﬁ%g?l\églq% Wélﬁel\rl?ts ¥or treating

nlsn1 ﬁ ction, antidepressants are subdivi ded

Pafkmﬁ‘m % ?8%/3& ggﬁﬂﬁw'ﬂﬁ megigted diseapn i donamHaergicyysiem). Khimiko-
inhibitors, tricyclic antioxidants, blockers of

pharmpﬁeg{lg]ﬁs]ﬁbzhurg@r nilr39. Mool 195335{ ldk&m'hmctivity is supposed to be partially
a- adrenoreceptors [ Mashkovsky PPM Lekar st vennye

realized bethgtrvediat¢dvidlo wghrerodtagladdinddffcting th¥alopyaineedic system.
publ i shers. 2005. P.109]. Since the use of the known
amiti-skrproaiRAME 26 6ls6 khowh W éleltya pltple@efe 6L A8fantifie system in

acconpani ed by nunerous serious side effects, then
ParkinS&2§ AReds@ proA¥Ghg BAlifeAREeREE 116 B PAm e Wtigonists [M.G. Kadieva, E.T.
Oganesyan, S.Kh. Matsueva. Nejrotoxiny | 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].



having such action is actual. The use of the conpounds
of the present invention forgpreventing and treating
depressive conditions mas unanomn Hypoxia is observed

Ner,ous t hol o i ncl udi n i sprders
 ReP e o Benon Bt Sdiop, o e GOpS R 5 arseSipel erous
of circulating ox t he body, enhancin
in Pa’?‘é&'@%t“&?ﬁ"é‘"’d‘f‘egt%égﬁﬁd %/béto&%(y'g'éﬁdéfefawé‘?’f‘da ub@cﬁ%lq{ghlstamlne
- such action are not numerous [Mashkovsky PPM
serotopigk atholacy stakiains reddregere¢apiars c AMeshkoysky/ c hekamsiygmiyg  sredstva
“vol na publishers. 2005. P.729]. Many- drugs i ncl udi ng
(Medi¢dnoses) doviosov. Noyagcvalua pyblshers O0GNS 1880di t i onal |y
possess anti-hypoxic properties enhancing efficacy of
tSiate thetus®rvf fher kidven GnAddpredsamo randuseisct@hily helated compounds is
present invention, anti-hypoxic effect had not been

accomPaibd ? ;ﬂl'nfe%&ss%%uﬁ@ldgmff%e{s g'fengéﬁrcﬂrfglsﬁ el'sgf" eifd Hficient drugs

I's synfhesis and use of novel nown p eny -N-acy

havm%cqjﬁfc'hva% bﬁ/ f> ac%al b'l'l??ggsré! St er:n ccr)]r(;"ls’ofrfl rEicsi o?'% ngrege?ﬂt mventcion for preventing

Pcient. anargett s "an
nnator ents w t hout S|de effects, in
and tr‘?ilEPg ﬁﬁQfF%?l‘veLﬂOB {8 WAt BRKNONA- pr o- spasnodi ¢ act i on,
whi ch al so possess anti-hypoxic, antidepressant and
2y P i Phssoredsin rumgronso Rathglogical states inelbding| disayders of the brain
potentiate effect of other analgetics. Summary of the
functionsv eimtiogidafitse improse nitilizaem taf ocirquddtimgeexygennoy ehe body enhancing
phenyl - N-acyl derivatives of am nes of genera

resistaheer rafl thel body R4 oRbefHd4HaN+ OhigEHRaving stkh ackdnRé&elfot numerous
RS - RS a CH2- wherein R is\ / or , where R5 is

[MashRy €9 PPV PEKAIMTERNY sredEQH @Me&%aﬂn@n% m@%oﬁo@é};‘a%lna publishers.
group optionally Substituted with , Where

2005. l?“.7'255].Q\/Iarllz§7drugs including those controlling activity of the CNS additionally possess

ar;ti-hypoxic properties enhancing efficacy of their actic;r;. 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

R4 .
Rl-gH-CONH-cl:H-CHz@ @
R, R;

formula I:



-CH2 to 4; R3 is hydrogen, -COOH, -COOR6, wherein R6
is C1-C6 al kyl or , whereingR7 is hydrogen or hydroxy
group, R4 is hydrogen or hydroxy group; with proviso
that the co ound of generq{ fornula I is not

phenyl acet yI t°
3-(p- hydroxyp plonyl et hyl am ne,
&Nﬁ&t—:xﬁiﬂi[ axyphen pr opi gpy! t am ne, whgrepﬁ§r‘§’hydrogen or hydroxy
propi onyl phenyl et hyl am i ne,
.3- phenyl propi onyl tyram ne,

3 (p hydr oxyphenyl') propi onyl phenyl al ani ne net hyl

RN 1B BB gV BR PRLerhk SRy e BHBGLr HelmCO-, where m is 0

3 (p hydroxyphenyl)propionylphenylalanlne 3- phenyl
pr opi onyl phenyl al ani ne, phenylacetylphenylalani e\ Ry
3-(p- hydr oxyphenyl) propi onyl tyrosi ne methyl CH§
he ro yi ne net hyl ester,

o 4; Ry S OF s oOReep P ndta By Lo alkyl or
phenyl acet yl phenyl et hyl am ne, 3-phenyl prop

Ry is hiyéwgzplpﬁre reXagioHe net hyl ester, 11
phenyl acetyl phenyl al ani ne net hyl ester,
R ip-hygmhgex yplpeingty) goami onyl -t yr osi ne benzyl ester; or
phar maceutical ly acceptable salts thereof possessing
oyith pXvjsgaRaske ¢omtpdant ofgencpdl ttbidly | isaddt i - i nf | ammat ory
and anal getic action, spasnolitic, anti-hypoxic,

HehylBadtfkigAMest i ¢ and antidepressant action as well
as capablllty to potentiate effect of other

aﬁ&l-g)e&rb)?ﬁjhenyl)proplonylphenylethylamme,

group;

, Wherein

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,



The present invention also relates to the use of
conmpounds of general formulgjl: R4 R -CH CONH CH CH2
\' / (1) R RBRs - R - J CH wherein R is or , where

roup; R2 is hydrogen or
F%Z‘ag%‘%%g p?%ﬂgh%h%é te Cuted with CLB(GHR) MO,

hyd - COOH,
“‘%@bﬁé@‘)m&esﬂ%ow%yag%Hsprylgéte Y ohoden: RS

dr pgen or up,. R4 is hydrogen or hydroxy
g¥ &nga?acsw c acheptale q yalit cBpreabl ROSSRFNG f-hfé?(&yge%@e-mhlbltmg
cycl ooxygenase- |nh|b|tors anal getic and
actmtan@mn- ama ey odng @d@élﬁoﬂcmn,cSpaamplltlhymlxlilxpoxamanh -Parkinsonistic
Par ki.nsoni stic and anti depressant agents as well as
and angidepressantgotibh es tvell potapabiliay  mitéreiate effecodbfather analgetics.
anal getics. Further, the present invention relates to

aTIRFHESERE RIVEA G als“cpmmnb klRuselof 836mAGEHYs of PEESAFSiInt\da I:
cycl ooxygenase-i nhi biting act|V|ty, antl-lnflannatory

and analgetlc action, as well ang,i depressant,
spasnolitic, tkﬁhﬁ%@%i@ﬂ(ﬁﬁt a |nsonggt|c action,
contai ning an e ctlve ' anoun t he conpound of

formula | or pharﬁhceutl%élly accept abl e salts thereof
and optionally a pharmaceutically acceptable carrier.
Anot her subjRe ".tter of tRe imwention is a nethod
for treating p Bdsomes q ferent genesis as
wel |l as di seasw n%anled 3 fif | ammati on, spasns,
Hvbﬁwmd{l@épre33|on 12 &hd parkinsonMéeresRgshydrogen or hydroxy
conprising adm nistration of an effective anount of

groupt he compound of general fornmula | or a
pharmaceutically acceptable salt thereof optionally in
cCRy1Rihydidgen onainkho @blEbptéshallgetibstisuted with CH3(CH;),CO-, where m is 0

. . R7
to 4; R3 is hydrogen, -COOH, -COORg, where R is C-C¢ alkyl or

R; is hydrogen or hydroxy group,

, Wherein

Rs 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



The present invention also relates to novel processes
for preparing conmpounds of general fornula I
Det ai | ed disclosure of the invention Preferable

d ;mama&um g faf sthel adHhiRisHRATRPBPES HB&IVR! din iy 0 th
mep So0¢ rquilI\Slovgle:il plr:asferable cgn'pound of ftgr Frue %?mpound of

generWl A%?%Q&npou bl Rt CoctendAB)s &W‘P@H%ﬂ\ﬁ 8mihation with |

othe - -C~ COOH OH p- hydroxyphenyl acetyl tyrosi ne
r 4nafeey H COOH H HO ~-~ CH2-CO-NH coCH CH2- 0 OH

p-.hydr ox phenyl acetyl phenyl al anl ne HO

CH= BesauHineen egmpalsagates topopeL merasses forprepmie-epugounds of general

- hydr oxyphenyl acetyl tyrosi ne nethyl ester -~ OHH
formuﬁdoa}ls H Ho -\/\ CH2- CO-NH CH CH2- V COOCH3

p- hydr oxyphenyl acet yl phenyl al ani ne nmethyl ester H/

Hl etafled\tiisCloRu retdT the Mvienfibh H H - OH

p- hydr oxyphenyl acetyltyramne ViIIl HHH H

SR feedBI NG thpdm P2 G mutRhde comﬁounds wherein Rj is -COOH, -COOCH3.
p- hydr oxyphenyl acet yl phenyl et hyl am ne

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

Table 1
Compound No of R, R, R; R4
compound
HO@CHZ-CO-NH-QH-CHZ-QOH I OH H -COOH -OH
COOH
p-hydroxyphenylacetyltyrosine
H -COOH H

OH

111
HO@CHZ-CO-NH-QH-CHZ-Q
COOH

p-hydroxyphenylacetylphenylalanine

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

p-hydroxyphenylacetyltyrosine methyl ester

v
HO@CHZ-CO-NH-QH-CHZ-Q
CoOCH,;

p-hydroxyphenylacetylphenylalanine methyl

-COOCH; -OH
OH

H -COOCH; H
OH

Q9 9 9

ester

Vil
H 2-CO-NH-CH,-CH, H

p-hydroxyphenylacetyltyramine

VIII H H H
H H,-CO-NH-CH,-CH; @on

p-hydroxyphenylacetylphenylethylamine

Q

ooy
T
o
o
%




13 XXV
& OCHZ 0 CooBzl

HO-OH HO-\ CHZ-CONHCHCHZ--~ CH <l)> OH
p- hydr oxpygphenyl acet yl t yr osi ne

benzyl ester XXVII HO H HO F-\~CH, - CO NH CH CHz- \
C COOB~——0OCH=-Z0 XXVI H 0
@Tz@ﬁﬂii@éﬁw- pHphenyl al ani -@-' Hzy|l esten
- CO- NH CPPRZONH- CHZ{ CH ~- ~ XXV -CHZ \ C]—|O‘P=IC'H'®
CH3--NH CHzZ CH acetyl tyrosyl phenyl et hyl am ne
| Phydepgehenplapgtyligigsivchengd &2 { CH \  OH| XXI X CHZ |(7> OH
tvl tvr nc\/l tyr am ne
: I
Hog‘@a?; SRR TRz O X H | 02/ 0N o, 00082 -\ |- @iz
3- phtesy i onyl tyrosineYhénzyl| ester XX%(I:HZ@
0 =0H CHZ-CO NH-CH CH|j- OH -Cj, CO0Bzl |~0-CHz
p-hydRRDANYREBIpAL Ay MRisd REzypenzyl ester XXXI1 |H 0 H
ester
XXVIII oH o ) H
CH;-CO-NH-(l?H-CO-N]i-CHZ-CHZ—Q 2 CH,-C-NH
CH,
OH
acetyltyrosylphenylethylamine
CH;-CO-NH-CH-CO-NH-CH,-CH OH XXIX CH OH 9 H
S St O ’@ CH;-C-NH
CH,
OH
acetyltyrosy]fyramine
XXX H 0
@CHZ'CHZ'CO'NH'QH'CHZQOH 'CHZ 'C 4
COOBz ‘o-cm@
3-phenylpropionyltyrosine benzyl ester
XXXI H 0
@CHZ-CO-NH-QH-CHr@oH i
COOBzl ‘o-Cﬂz@
phenylacetyltyrosine benzyl ester
XXXII H 0
HO@CHZ-CHZ-CO-NH-(IJH-CHZQ -CHz@OH &
COOBzI ‘o-CHz@
3-(p-hydroxyphenyl)-
propionylphenylalanine benzyl ester
XXXIII H A
CHy-CH-CO-NH-CH.CH, -CH, @ -
COOBz O-CH, @
phenylpropionylphenylalanine benzyl ester

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




HO ~\ CHZ-CHZ-CO NH-CH CHZ y-\1 -CHZ \ } OH _C~ COOBzl
"O-CHZ 0 3-(p-hydroxyphenyl) propionyl phenyl al ani ne

benzyl esterCHZCHZCONH— CHZ \ XXXI'lI -CH HCO
COMR=1 lnrant nnvl nhr\n\ll al no
\./Ill— PII\/II IP PI UII)IPII .AI mre
benzyl @P@““q"he known prief Noi e | comdbunds forMAa |Re
| are presented in Table|2. 14 Conpound No|of |[RlL R2
R3 R4 conpound fCFZ-wwHO@HZ”@{Z Q\ OHV| H|H -CH
phenyl acetvl tvram' ne HO J \\ HZ-CHZ- CO NH-CH, - CHZ ~_ ~
dr oMiphenyl ) H H -OH
%HWBﬁBh HO ~- ~ -
- CHZ- CO- NH- CHZJ- HX-CHL c H H - OH
r oX enyl ) - proplonyltyram'ne (-\\
Bﬁ&? Kﬁ&aﬂé‘é XI'-0 HH H -CHZ
3- phenyl propi anyl nhpnvl pt hyl am ne
HO c@QcMHQtﬂL XII -CHX H H_C-,,g@)&l H H H
3=ghenyl propi onyl tyr ~ -CHY H - 3 H HO -~
CHZ- CHzZ- CO- NH- CH- CHzZ Xl I I 000CH 34(p- hydr oxyphenyl ) -
3-(p-hydroxyphenyl)-
propionylphenylethylamine
HO-@CHZ—CHZ—CO—NH—CHZ—CHZ—O—OH X -CHZOOH H H -OH
3-(p-hydroxyphenyl)-propionyltyramine
@—CHZ—CHZ—CO—NH—CHz—CHz© Al -CH2® H H H
3-phenylpropionylphenylethylamine
@-CHZ-CHZ-CO-NH-CHZ-CHZQ—OH XIt -CH2® H H -OH
3-phenylpropionyltyramine :
HO@CHZ-CHZ-CO-NH-QH-CHZQ Kl _CH,Q H| -COOCH; | H
COOCH, -
3-(p-hydroxyphenyl)-
propionylphenylalanine methyl ester
XIv H -COOH |-OH
HO-< >—CHZ—CH2—C0—NH—CH—CH-< >—OH
LooH 'CHZQ
3-(p-hydroxyphenyl)-propionyltyrosine
CHy-CO-NH-CH-CH, XV H -COOH |-OH
@cuz CH,-CO-NH ggoc: OOH -CH, @
3-phenylpropionyltyrosine




propi onyl phenyl al ani ne net hyl ester HO //\
HZ- CHZ-CO-NH-CH CHZ \ H XIV{k -000H -OH OOH -CHzZ \ /
3 (p hydroxyphenyl) proplonyltyr03|ne

—CO 1M CHZ—OHXV COPH—CH—COCH,TCHZ
3 R §}’IC° prgai @ Tyrosi ne g\/ICHZ- Q@ G- SQPH  [-OH
H COOH -OH COCH phenyacetyl tlyroside HO fi J
ﬁﬁ% S LCHZ XVIT -CH, OHjH - COOH H| COOH
3- (p éro ﬁeny - propi onyl phenyl al ani ne{ XylI1l -H
H-— ;AZ CH7 COo-NH—EH ”TZACVM. CHA—+
3{0 «@» GH;-CHY C@BI-CH-Ol @ enyl] al m ne | XX @opif f  =COOH H
€0 NH CH CPL 6 / QOON phenyl acetyl phenyljal ani ne
HO OCHZ- CHZ-CO NH-CH CHZ |/ -~ OH XX -CHZ OH H - COOCH3
- OH3-(@dar yBhdnylhydr oxyphenyl ) - priopi onyl t yr osijne
nmet hyl ester ~
propionylphenylalanine
@CH;-CHZ-CO-NH-ICH-CHZ @ XVIII . @ H -COOH H
COOH -
3-phenylpropionylphenylalanine
@ CHy-CONH.CH.CHy- @ XIX _@ H -COOH H
COOH
phenylacetylphenylalanine
XX H | -COOCH; |-OH
HO CH,-CH,-CO-NH- CH CH, O -CH, OH
{emameomguand_on \
3-(p-hydroxyphenyl)-propionyltyrosine
methyl ester
' XXI H | -COOCH; [-OH
< >—CH2-CH2-CO-NH-(|2H-CHZ< >OH CH )
COOCH,
3-phenylpropionyltyrosine methy! ester
@CHZ_CO_NH_CIH_CHT @ou XXI1 @ H | -COOCH; |-OH
COOCH;
phenylacetyltyrosine methyl ester
Oomana | =[O | " |
CH,-CO-NH-CH,-CH;
phenylacetylphenylethylamine




Hz- CHZ- CO- NH-CH CHZ OH XXI -CHZ H - COOCH3 -OH COQOCH3
3-phenyl prop ionyltyrosine pgethyl ester |
CHZ-CO NH-CH CHzZ- OH XXIl H -COOCH3 -OH \ / COOCH3

N/ 1 I I |

nytacetyttyrosrmegethyt gt XX H

CIQ-AMHCONH-CBH-T, I a:etg?gﬁenm r'_lléI 16C00CH: | H
- CHZ- CO- NH-(Oe XIV|-CH2 H - CcoacH3

3- phenyl pr opi onyl phenyl al ani ne nmethyl ester] VH

E 2 phenyl met hy| phenyl al gni ne
SRt o e L

phenyl net h)éﬁphenyl al ani ne|benzyl ester cO-QH [HO
1-\_O CcHz® CONHCHCHZ ~-~ OH XXXIV -CHZ \ -~ of f H
COBzl Q. CH 13- (p-hydroxyphenyl ) -praopi onyl tyrasli ne

fenxy| est er XXV H | -COOCH; | H
CHZ CO- NH CH CHo-@
COOCH;
phenylmethylphenylalanine methyl ester
CoemgzD | ™ | O | |2
CH,-CO-NH-CH-CHj- o
COOBzI O-Cﬁz@
phenylmethylphenylalanine benzyl ester

XXXV H 0 -OH
Ho<_=—>cn2 -CH-CO-NH-CH- CHZOOH -CHy OH <7
¢o0Bzl ocn,-@

3-(p-hydroxyphenyl)-propionyltyrosine

benzyl ester

Compounds of general formula I .are prepared by activation of a carboxyl group of p-
hydroxyphenyiacetic 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 Il and III, 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
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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
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R, DCC R,
Ry
R;- CH COONSu + NH7 CH CHZ —— > Ry- CH CO-NH- CH CH2—®
Ry R,
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'Compounds of general formula I can be also prepared in the form of pharmaceutically
acceptable addition salts with non-toxic acids such as fumaric acid, maleic acid, succinic acid,
acetic acid, citric acid, tartaric acid and the like and salts with bases such as sodium hydroxide,
potassium hydroxide, sodium carbonate and the like.

Compounds of general formula I possess cyclooxygenase inhibiting activity and are
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,
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rom0.1 to P d
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.
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acid or a salt thereof such as sodium al gi nate. )
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resistant to action of gastric juice. For

compact consistence 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,
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contraindication for use thereof have not been found. At the same time, in studying toxicity of
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
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. carried out on the apparatuses: - the chromatograph
minutespr eeze", the detector "Waters" (USA), detection at
214 nm elution
- the chromatograph “System Gold” (:Beckman”, USA), elution rate 0.25 ml/min,

USA)

detection at 220 nm under the following conditions (2): the column “Phenomenex” (USA) Cys, 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 | 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.
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f+rl t_elr4gd14§f,f and dri ed under vacuum over CaCl2. Yield
0.88 g (95%. Rf 0.7 (1). Tm= 147-149. [M+ 271.6.
1 oD, 6, ppm 2.65 (t, J=7 Hz, 2H, a-CH2-TA),
ﬁgg"\@l (m 4H R CHo-

'H-NMR, CD;0D, §, ppm: 2.65 (t, J=7 Hz, 2H, a-CH,-TA), 3.29-3.32 (m, 4H, B-CH,-
TA, CHz-(OH-PhACc)), 6.63-6.75 (m, 4H, o-CH-arom.), 6.90-7.06 (m, 4H, m-CH-arom.).

IR-Fourier, cm™: 3276 (val. OH); 3108 (val., =C-H, arom.); 1612 (amide I); 1591 (amide
II); 1515 (arom. —C-C-); 1226 (val., -C-O, phenolic).

Found, %: C 70.57; H 6.43; N 5.50 C¢H;7NO;.

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

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

Téchnigue 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



TA, CH2-(OHPhAc)), 6.63-6.75 (m 4H, o-CHarom),
6. 90-7. 06 (m 4H, mCH aromy. |RFourier, cm1l: 3276
(val. OH); 3108 (val., =CH, arom); 1612 (am de |);

solutlo%ﬁ\g%soﬁﬁr‘%dj?or':(% ng&ﬁ @a(;giﬁgfegﬁ?a"gslgog%%Sﬂ%L Preéigitge of N,N’-
dlcycl%ﬁﬁgure'\@ﬂ{)ﬁvavelasc edec{e Pighgol(ir}t weg ﬁnﬂg'eceelaéglva%lélgk %ﬂy residue was

teption t -8.71 te Techni que_B To
trituratgg pﬁ{ llam(age | fgrr;éed( g(lng%sqﬁsﬁp@):lpgpte \Sas ﬁltered off washed with hexane
p- hydr oxyphenyl acetic acid in 17 m ethylacetate 0.53

and drigd undg o agyin eyenEatld Noridsvasch-08 el Hed X ReQfdd)-whi | e
stirring, the solution was cooled down to OC and 0. 95
ol'q 4.6lutonudfe).30¢ N.2 dirayle) dMhrexyducaninade iesterl of (pEKEGoxy@Benylacetic
added. The 24 solution was stirred for two hours at

acid i€ BN Nafifethl1fénmdnide 2OMPU0S6 P(ET inthbR) gylﬁfnn% Was added while
di cycl ohexylurea (DCUJ) was filtered off. | vent was

stlrrm%'M y h%&d&ﬂ%&t%@%gmm& WG S&i{ff“%t C, lek :stqﬁétf?vg 20 hours. DMF

hexane rmed preci p| tate

was r{/ﬂg%%e?%%%c\i/e&iél Upi,, r@%}( rFs& hgvb(%ngrét ‘ga?{jdg?(&lg’o elgn 5gormed white
(D). T 0.30 1.2
precip t%))‘(‘%ﬁgg’ieap ' ngt%%‘fh Y.*f?teg %&@r%%oﬁ%d@ acetic acid

|n 8 mM N, Ndi rrethylforrramde (DVF) 0.16 g (1.2 mol e)
e was added while stirring. The reaction
mxture was stirred for two hours at 20C, left at 4C

flar=2686H48%ts. DMF was renoved under vacuum GO ly
residue was triturated with water. The forned white
qveePizzase was filtered off, washed with water. Yield
0.26 g (80% . Rf 0.68 (1). Tm = 146-148. [MH +

Fotnd, vFounts: Ye. (o, N 505 cltHQN& c&icéaz%é ‘%1@%753% 6.32; N 5.16.
Cal cul ated, % .C 70. 83; H®6 Exanmple 2 .

p- Hydr oxyphenyl acetyl pheg‘w g{e‘h ham ne (VI I1) Synthesis
was carried out in accordance wth techni que A

presented f or (Prngy[lilheny}élcetylplYtI:neylleqh)Qlal%ng(\gﬂﬂ 5% .

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-ds, 8, ppm: 2.68 (t, J=8Hz, 2H, B-CH2-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), 7.14-7.2‘8 (m, 5H, arom. -CH-PEA), 8.0 (br. s, 1H, NH-PEA), 9.20
(s, 1H, OH-(OH-PhACc)).

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).



Rf 0.82 (1). Tm= 69-70. [M+ 255.5. 1NVR DVSO- d6,
S, ppm 2.68 (t, J=MHz, 2H, 563-Cl2-PEA), 3.22-3.26 (m
a- CH2- PEA), 3.36 (s, 2H, CH2- (OH PhAc)), 6.66 (d, J=4

: r ( Q9 ~fto ) ) :
Frths E R AR M 100 dshylg e g ns o
Sufil Shasite At 0 Aot SR LA,
arom); 1626 (amde |);- 1558 (amde 1I1); 1515 (arom
-Synghepis Was pgrriedzgut in accordangsiwiilp fackiqueB presguted forgonpound VIL
75. 57; H6.80; N5.77 C16H 17N®2. Calculated, % C
THieRlN).5Hg§7F4%)N 5. 49. HPLC under the conditions (1):
an individual peak, retention tine 11.17 m nutes.

Bred@s was carried out in accordance with technique
B presented for conpound VII. Yield 0.50 g (79.4%.
RF O¢8F5061). Tm= 68-70. [M+ 255.7. Found, % C 75.
17° H 6.87; N 5.75 CI6HI7NCR. Calculated, % C 75.27;

g +43; 2N 5.49. Exanple 3
- (‘p- Hydr oxyphenyl ) - propi onyl t yram ne (X) Synthesis

S Gayrj t, . i.n.acc n i t ehn'g.eié ) )
DR rAct ol Pa BG4 G Q- i 505274 6713 N 540,
0.38 (1). Tm= 174-176. 1NVR DMSO-d6, 6, ppm 2.26 (t,
J=8Hz, 2H, a-CH2- (HO PhPExpmpled3 (t, J=6 Hz, 2H, f3-
CH2- Tyra), 2.67 (t, J=8 Hz, 2H, (3-CH2-(HO PhPr)).
3.16 (t, J=63Hp;HedtoxzpBHBd)fgrapionytydamink (X)J=7 Hz,
2H, m CH Bzl -Tyra), 6.65 (d, J=7 Hz,
S y@theBia|was ldarfed i} jn acGoidande. With (edhnigtt AprédenteBFor chyipbund VII.
and o-CH Bzl - (HO-PhPr)), 7.79 (s, | H NHTyra), 9.09
(‘Preld 341 glbs%y+ Tyra and O+

R 0.38 (1).

Tm=174-176°.

"NMR DMSO-dg, &, 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-Bzl-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-Bzl-(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,
C7H9NOs.

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).



(HO-PhPr)). IR-Fourier, cm1: 3249 (val. OH); 1621
(amde |); 1515 (arom); 154, (amde Il). Found, % C
71 56; H6.78; N 4.97 C16HL7NC2. Calculated, % C

6&72|—17§' 71; N 4.91, C17H19NG3. HPLC under the
coﬂd ions (2) an individual peak, retention tine
2 nutes. Synthesis was carried out in
@%ﬁz"d‘gln”ce with technique B presented for conpound
VIl. Yield 0.37 g (85%. Rf 0.35 (1). 26 Tm=
172-174. [M+ 285.3. Exan%mzc,mlatle4
3- Phenyl propi onyl phenyl et hyl am ne (XI') Synthesis was
carri ed out i n3-Rheoylpaogienylphenylethishingiue (Xpr esent ed
for conpound VII. Yield 0.26 g (97%. Rf 0.78 (1).
TRYmhéds W cahidF oo ddedanSe withéchdiqaéd A pr,eselﬁe%il'fbr cathbound VII.
a-CH2- (HO-PhPr)), 2.66 (t, J=6 Hz, 2H, t3- CH2-PEA),
2Y7e9d6t2 Gohiz, 2H, [|-CH2 PhPro)) 3.24 (t, J=6 Hz

H, -PEA), 7.25-7.30 (m | OH, CHarom), 7.89

(BO g H, NH-PEA) | R-Fourier, cm1l: 1637 (am de

I 516)'(am' de Il). Found, % C 80.24; H 7.61; N
5..54. ,culated, % C 80.60; H 7.56; N 5.53,
clwAr ©  HPLC under the conditi ons (2) an
i pdi vidual peak, retention time

MSQule dc BRI 244 fud=3Hz, 3&%@r‘é‘dn@é0vﬁhﬂﬁ))t%ém» {iefeHz, 2H, B-
B presented for conpound VII. Yield 0.20 g (77%9. Rf
CH>-RE/AR0272)t, IR tiad?HIB-CELBRNP3E)), H24 (15876 Mz 2F8(-CH2-PEA), 7.25-7.30 (m,
Cal cul ated, % C 80.60; H 7.56; N 5.53, C17HLI9NGCS.
10H, EXaarphe, B89 (br. s, 1H, NH-PEA).

IR-Fourier, cm™: 1637 (amide I); 1546 (amide II).

Found, %: C 80.24; H 7.61; N 5.54. Calculated, %: C 80.60; H 7.56; N 5.53, C7HsNOs.

HPLC under the conditions (2): an individual p.eak, retentioﬁ time 37.86 minutes. ‘

Synthesis was carried out in accordance with fechnique 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¢NOs.

Example §

3-(p-Hydroxyphenyl)-propionylphenylethylamine (IX)

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

Yield 0.20 g (90%).

Rs(11) 0.4.

Tm = 102-104°. Cast. [84] 102-104°.

[M]" 269.6.

'NMR CDCls, 8, ppm: 2.39 (t, J=7Hz, 2H, a-CH,-(HO-PhPr)), 2.73 (m, 2H, p-CHp-



3- (p- Hydr oxyphenyl ) - pr opi onyl phenyl et hyl am ne (1 X)
Synthesis was carried out imp7yaccordance with techni que
A presented for conpound VII. Yield 0.20 g (90%. Rf

PEA), Z’ 146 %01 ?@@M@%} éx% Pl%ﬁ)tz é%qﬁ 2%P%7§§§‘ Pgﬁ[)'\’!s %5 (m, 2H, m-CH-
arom. ?{&%Px‘)%? Iz (93-%87:@' Mé}’ﬁgﬁb 7%?2%% o- -arom QEA) 7.3 (m,

6 75 (m 2H, mCH arom HOPhPr) 7.03
3H’m 2"FP brom HO- PhPr), 7.09 (m 2H, o-CH arom
PEA), 7. 3 m p-CHarom PEA). |R-Fourier,

clR- fourizzaan [n\ﬂaﬂ (‘@H)OHLGLﬁEkS (2middé); I1)537 @@8de [Ruri de 11) *
Found, % C 75.57; H 6.93; N 5.09. C17H19NO2.

C&iundj %t €d5.9% HH.95.18 5,;09HC HLINON Calciitated, PIRLEC7 8180 7.11; N 5.20.
the conditions (3): an individual peak, retention tine

I4PIIC uAlierth@Sonditlofd [B): 8n $hdividual peak, retention time 14.77 minutes.
p- Hydr oxyphenyl acetyl t yr osi ne met hyI ester (1V)

Synt hesis was carri ed outlvi Fnﬂggor dance with technique
A presented for conpound Yield 0.17 g (39%. Rf
0. 56(2)

INVR DVBO- O%Nhygszg 5'"32{"‘61 ‘&5"5“‘f ’P(ﬁtgéﬁﬁ&‘%ﬂq%

d, I.H CH2:-Tyr 25-3. 45

(gyglthfsg V(amcalir]_qd ogl mc?%d)ance\gw@lg Eeghmgpp Amnw:}g} ¢ompound VII.
6.55-7.1 (m 8H, arom H), 8.25 (d, 1 H, NH Tyr).

| Rekb® 17 8139%). cm 1: 1649 (anide |); 1515 (anide I1);

1263 (amde I11). Found, % C 65.75; H5.75; N 4.23.

Qa4 eub@ed, % C 65.64; H 5.81; N 4.25. HPLC under
the conditions (3): an individual peak, retention tine

7M2P 30p188t es. Exanple 7

[a]D25+12 22° (C 0.36; MeOH).

1NMR DMSO0-d6, 6, 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 I); 1515 (amide II); 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-Hydroxyphenylacetylphenylalan.ine methyl ester (V)

Synthesis was carried out in accordance with technique A presented for compound VII.
Yield 0.40 g (39%), oil.

Rr 0.70 (2).

[M]" 313.83.

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



p- Hydr oxyphenyl acet yl phenyl al ani ne nethyl ester (V)
Synthesis was carried out imnpgaccordance with techni que
A presented for conmpound VII1. Yield 0.40 g (39%

R i B i AL S B g0

By & et S B el B o

H HO%%E'? L3 6 W, by e B bl iHHNPszqah%; O Arﬁo?hAC)

H,_ OH Ar HCthAc) " IR-Fourier, 6, cml1l: 1663 (am de

| R-Fawiss, §am dd663 emidobal {idntaede i), ) 26 FGaride 19y C

69.08; H 6.05; N 4.45. Calculated, % C 68.99; H 6.11;

NFalndy%: CHAL@; ihéles; NhelSchldutamdn% C368.99H 61dj Midumal

peak, retention tine 8.57 mnutes. Exanple 8

RIRDE |unaert tié Eodon3&3 ) Wh IndDyiahid19ehis rvvesidnAihé 84 70hhuled)

accordance with techni que A presented for conpound

VII. Yield 0.35 g (37. 6?@“@{ §85(2) Tm 105- 108.

[ MF1] + 256.2. 'NMR DMSO-db, 5, ppm 2.6 (t, 2H,

a-CH2-TA), 3.2 (q, gH, .J3- - TA 4 (s, 2H,

CH2- PhAC), 6.6-7.0 “yfﬂﬁ%ﬁv’}'ﬁéﬂi 7 15 7 3 (m
arom NH- TA

éjzn’r&ss‘s Was. Crﬂmﬁﬁ %«4 in 'f@cor@ﬁwff W%zﬁsh@a?ﬁ éepr?anteﬂ s‘%compound VIL

(amde I1); 1264(amde|||) Found, % C 75.37; H

6Yetd 0858 (356%%al cul ated, % C 75.27; H 6.71; N 5. 49.

HPLC under the conditions (3): an individual peak,

rit 8:86i(dn tinme 8.06 mnutes. Exanple 9

3- (p- Hydr oxyphenyl ) - propi onyl phenyl al ani ne net hyl

€B €05-108° | )

[M+1]" 256.2.

'NMR DMSO-d6, 8, 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, 1H, NH-TA),

9.1 (s, 1H, OH-TA).

IR-Fourier, 8, cm™: 1646 (amide I); 1516 (amide II); 1264 (amide III).

Found, %: 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.

Rr 0.73 (2).

[M+1]" 328.21.

[a]p>>-6.95° (C 0.46; MeOH).



Synthesis was carried out in accordance with techni que
A presented for compound VIhg Yield 0.37 g (38%,
oil. Rf 0.73 (2). [M+l]+ 328.21. [a] D25-6.95 (C 0. 46;

S 80 U REPYE B Pt B s B woran, 2.5
o 53D QR P ol T, v e,

ar om I 5H, arom H Phe% -

6.6- 69(50(’m 1. amprﬂg%OPgPri 7. §-7 31(nH Styarom. Hdthehc8-22 (4, lH NH Phe), 9.1
| R-Fourier, 6, cml: 1651(amde|) 1516 (amde I1);

(s, IH ﬁéﬁ‘\r(fé@PbI/éC)l [1). Found, % C 69.61; H 6.49; N 4.209.
Calculated, % C 69.71; H 6.47; N 4.28. HPLC under
tIReFaneiat]ist tmﬂsmﬁ)(-amam: Ty;nihi16i(auide IPeak66 aatidntii)on ti me
8.9 mnutes. Exanple 10 p-Hyd roxyph enylacety Ity

IFhd)®% DE 82Y 1 ; B154.89; N Xbb! CalSinleD o & 64281 ; §R6 47,90 40t
in accordance with techni que A presented for conpound

\A#Lc Mde itk it P fon( *
i Sy g s s bl

cml. 1649 (amde I); 5 e Il); 1737 (val C=0O

ester). Found, % C 715%% "'Pllnsl 0; N 3. 43

Calculated,%C7110 H5.72; N 3.45. le 11

p- Hydr oxy pPdixdrexyeRanylacstyitygosing henpyl s&svru&XI of 0.59

%9’(11 47 nol e) p-hydroxyphenyl acetyl tyrosi ne benzyl

thesis hva;_@amﬁed oneintrgpertage Mithytecinve wah Ipacsientad &t conwbund VI
wer e added and under vigorous stirring hydration was

Aaeldieth g (i5.7%),loyidr ogen flow for 1.5 hours. The

catalyst was filtered off. Solvent fromfiltrate was

ren@ye@)under vacuum G ly residue was triturated with

an ester-hexane mxture (1:1). The

[M+1]" 406.0.

[a]p*°-9.18° (C 0.20; MeOH).

IR-Fourier, 5, 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,0;s. 0.32 g
. were obtained (68%).

Yield 37%.

R 0.28 (3).



formed white precipitate was filtered off and dried
under vacuum over CaCl2 and3;g2Cb. 0.32 g were
obtained (68%. Yield 37% Rf 0.28 (3). 30 |[Mtl]+
g[pm+ﬂ73l7é3.} D25+28. 03 (C 0.31; MeOH). 1NWVR DMSO d6, 6,
(dd, I H CH2-Tyr), 2.9 (dd, 1 H CH2-Tyr),

23, H, HCPhAc) 4.3-4.4 (m 1H,
gﬁ“éH*Fé @W%O%é 8H ar om) 8. 05 (d | H,
NH- T [:3 | R- Fou 4 (am de ; 1516
(AN WS-, 75.pops A Hald T, GEboen): 58 (@560 68Ty, 3234 (m,
5.41; N 4.37. C1l7H17NCb; Calculated, % C 64.75; H
2H, CH>-HOPhH e}, 49%44.4 (RRLE, grcdrTyrh 6. Sendi(mi 8k sarpm)); 846 (d, 1H, NH-Tyr).
i ndi vi dual peak, retention tinme 6.33 mnutes. Exanple
1IR-Pouriedrioxmphedid @asdey/Dpheisymideiiye2 beamite B er
(XXVI'1) Synthesis was carried out in accordance with

t fLar Y/ 7 3;
(%' =3 Gg @5791?%“ wfﬁlcf?@ggﬁ‘ta)@ugat%iéofg ab @4 @5 }6 5313; N 4.4,

(TG MR SR Pl i eakliﬁﬁwﬁr%ﬂg s %ﬁf@
H 5.92; N 3.57. Calculatgd % G 74.02; H5.95 N

3.60. Exanple 13 p- Hydr acet yl phenyl al ani ne
(1'11) To solution of

. 67 nol e)

b- hydr oxy m&grwmpmswﬁxaewml%wwl ST o

m et hanol 0.30 g 10% pal | adi um on coal were added

aywnthesigevas wprgied ous insacicpidangs Wighiteahnigre Avpesented forepmpound VII.

in hydrogen flow for 1.5 hours. The catal yst was

fYietde0.@6lg §74%). Sol vent was renoved fromfiltrate under

vacuum Qly residue was triturated with an

ert @87 mxane mxture (1:1). The fornmed white

precipitate was filtered off and dried under vacuum

oyer1€86¢2 and

[a]p>’-19.47° (C 0.19; MeOH).

IR-Fourier, 8, cm™: 1649 (amide I); 1515 (amide II); 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 (I1D)

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). .



P2G5. 0.27 g (53% were obtained. Yield 39.2% R
0.42 (3). 31 [M1 ]+ 300.09%; [a] D25+18.57 (C 0. 44;
MeOH). ' NVR DMSO-d6, 6, ppm 2.85 (dd, |IH CH2-Phe),
3vi+{ddooloH. CH2-Phe), 3.2-3.35 (m 2H, CH2- HOPhAc),
[ -4F5(m 1H, aCH-Phe) 6.55-6.95 (m 4H, arom H

5H, arom H Phe), 8.15 (d, 1H,
28'5%@%‘{}% 5 cm1: 1611 (am de S 1612

d, o 8.
ciﬁ?ﬂé& pMsp-6o e %354 4l 5Hogha) Gpt (i B Gtachhed s2-3.35 (m,
condi'ti ons (32 an i ndi vi dual a retention tine
2H, CHOSOMMN 8945 GRarkt 6-CH-PReRIEIH B5 dph Ghy lram 0B HEPhAG), 7.1.7.3

benzyl ester (XXX) Synthesis was carried out in
(m, SEhacan ddPhe), Bi li5SH(ds HEWHeRhe).A presented for conpound
VIl. Yield 0.94 g (70%. Rf 0.72 (1). [M+ 403.5.

[ B)-BR@kick 15, 3o T6 01 dBiiddBHOH 12 G@aNddl). Houkd, 4 €33. 3bl H5 68; N 4.65.
6.92; N 3.57. Calculated, % C 74.42; H 6.25, N 3

E@ﬁ@ﬂ%ﬁ%dl‘% c@%ezlymwsmhmenyl et hyl am ne (XXVI | I)

Synthesis was carried out In accordance W th techni que

’Aliggéstl%ggretqf kfr{dl@(ﬂgqu gd a\qb\élgu@ (q'ﬁglat? 9 tgm%/é %ﬁ%mmRIes.

| R-Fourier, S, cml: 16513"&%?3? [); 1616 (amde I1).

3-Phenylpropionyltyrosine benzyl ester (XXX)

Synthesis was carried out in accordance with technique A presented for compound VII.
Yield 0.94 g (70%).

R¢ 0.72 (1).

[1\/'1]+ 403.5.

[a]p?’-11.93° (C 0.18; MeOH).

Found, %: C 74.22; H 6.92; N 3.57. Calculated, %: C 74.42; H 6.25; N 3.47.

Example 15
Acetyltyrosylphenylethylamine (XXVIII)

Synthesis was cafried out in accordance with technique A presented for compound VII.
Yield 0.36.g (50%).

Rf 0.57 (1).

[M]* 326.9.

[2]p*°-9.06° (C 0.30; MeOH).

IR-Fourier, 3, cm™: 1651 (amide I); 1616 (amide 11).

Found, %: C 69.22; H 6.52; N 8.27. C23H;NOy; Calculated, %: C 69.92; H 6.79; N 8.58.



Found, % C 69.22; H 6.52; N 8.27. C24H23NO4;
Cal cul ated, % C 69.92; H 6349; N 8.58. 32 Exanple 16
Acetyltyrosylty ram ne (XXI X) Synthesis was carried
out in accordance with tgchnl g% A presented for
conpound VII. Yield 0.7 ]f% Rf 0.41 (1). [M+
342.7. Found, % &66 25; E' 5. C24H23NX4,
Cal cul ated, % Ry T sy, tyﬁ%m“ﬁ 43 Bi ol ogi cal
act|V|ty tests Exanple 17 Study of the in vitro effect
NAsarTise %éﬁ’eﬂca‘l’fdﬁ'éﬁeﬁmté@h@ﬁuf Axcysenigd Hprkompound VIL
acid netabolismin a cell-free honbgenate of nurine
plieldoh@? g (63%3»ue Studi es of arachi donic acid
met abol i smwas carried out on fermal es CBA m ce who
weo.d1 (fled a standard vivariumfodder. Animals (mce)
mere sacrificed, lungs were extracted, honngenized in
P§s§7hom)gen| zer manufactured by the firm "Weat on”
A) at 4Cin 10 volunmes of 0.05 M Tris-HCL buffer.

(
f € 9
Gy B N BB LLBh A IR Bl Bt 1.
Engl and; specific ac \{I téHSO 60 G/ mmol e) at 37C for
30 minutes. Non-netabtf a[cﬂ"ﬂf]“’s“’AA and products of
nmet abol i smthereof were _extracted in 20 vol unes of
chl or of orm and net hanol Examplel7 1:1) in extraction
ef ficacy not |less than 90% assessed using
Stu@yCofithe pERitno effect 4T covapewmidseft geberal fergnuladoadf ‘Glerashidonic acid
separated and identified using TLC (the plates
Ki eseingelbofi®mdh atdeR-fhérdmogdenatg ofGALARE pulmendty tRSuéen
organi ¢ phase, the system of solvents (ethyl acetate,

| StOdied eNBactidddid £cidfiethbolth SVas-cardkied: oaP ot &inddIE) CBAUnice who where
| ebel ed standards. Densitonetry of

€ 1 Cri t extracie
fed awarggﬁga\gﬁ@{mug%@gﬁ ﬁ?&@isn%& Wae 2& mxecf' IJ%;»%% tracted,

homoggg{ F@ ﬁx{?%l% {ﬂgg a?%é\?glf‘jaglﬁ C@Fd;’ b (thé<h§1‘? ‘@@1 \Z %mz%gA) at 4°C in 10
volumtfsr (gfo @ 6%%%%%1”%%& lﬁcil.%ﬁs g)éj %gll'qgr;gt%re incubated in 0.5 pCi

schromat agr aphy,(the HPLC- stemof the "G |lson" .fo
[1-C! ]:ixrgﬁltlgomg ﬁ@g({é Sn‘ﬁ.ﬁ a(% Englapd s-pwﬁpgﬁwntyfﬁor@ﬂ pCl/mmole) at

USA) and
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'*]-PGFa.. [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



33 Dby elution of spots on TLC-plates. The tested
conpounds were adm ni stered3gt concentration | 0'M
The data obtained are presented in Table 3. Table 3

. i f r f ] .
by el B S R o et PR ok ARG Ap et e ot & Loncentraton
104Mhormgenate of murine pul nonary tissue No of 6-keto-

PGF2a TXB2 PCGE2 AA Prostanoids conpound PGFia | X -30

é‘Z‘E -40 -38 +47 -33- X_-_? -15 -42 -38 427 -22 XV -24

e dagapbtaed, g pregenteqijn Tablo 3. 47 +42 -44 w1 -45 -32

+22 -40 M1 -45 -33°+40 -40 PG - prostagl andins TX '

- thronboxane AA - arachidonic acid The data on Table 3

ei cosanoid profile obtained denonstrate the capability

ol \imopffen @$ cahpowels of génefa fomiwda I of §'*Clirichidonic acid metabolism in

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

prom sing ag celplee RbindherAftad fAfirirte ;ﬁﬂﬁonar?' tissue
anti-inflamuatory agents. Exanple 18 Analgetic and

NS T {1 N h@RIat T Yo @FL T VITY TXB,COMPOUPEE. Of TOETIEX al tanol
formil a z(l St udy of anal getBl’zc act|€|6t§/ on the rmde}I)rOS anoids
com "oagéeti Cp tortions" The tests were conducted on | es
RS t & mohgrlel mice wei ghing 22-24 grans| The
cneciifiec nainlr {"contortilons™) w LCli
Ur.lvvlj_fv AT L) %p'g'ns-ei R TOoTTre T <. T e vy
Xy intrapdtitoneal-2&dmi hi stk ior to ABce pf §/75%  -33
acetilc acid scajll‘ ution. The followling signs were taken
Xnto|consPderati onl5t he| nuner of| 34 -38 +27 -22
X1V 24 24 -49 -54 +84 35
XII -42 -47 +42 -44
VI -45 -32 +22 -40
VIII -45 -33 +40 -40

PG — prostaglandins

TX — thromboxane

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



sei zure contractions of abdom nal nuscles acconpani ed
by stretching the hind |inbsgg4and saggi ng the back.
Anal getic effect was assessed by decrease in the

sexzur@%@pﬁﬁct ¥]S cﬁ?n{iﬂo}rﬁﬁﬂsmh&lesagécg%lp%nfe rsﬁgfghﬁgothtehfﬁnd limbs and

contro 15 m nutes post ni S I on of “acet

ol BREAMRR B8 o ARSAER) Bl S35 g grorins
. 1@? nE gs under testing

amma‘admpﬁ*icgretéf’ Gy %él RIS P95t(“9§’|“H§"aéloﬂrQ§Bé‘j“°a%C’da The technique
dose 10 tg/kg 60 m nutes prior to injection of the

of the fgstsis dDickqsé(i gnkesten B., miyrderspnds dadiedr Bs//FedePraceh®®. V.18. P.412.
drug. Analgetic effect was cal cul ated according to

Compourels fupdentesiingGkere adioinistdr@d ififdpritoGenl Wh@siap a golbe) at & dese 10 pg/kg
nunmber of contortions in the control group, Co is the

60 mimuedpriorab iaRBlieH bf MRSacid) Ulbl@fén@§zl(gfr@q{g) wiaseusé@hd a reference drug.
obtal ned are presented in Table Table 4 Analgetic

Analg&ﬁ‘téff@c{xxfasoéaléﬁﬁe&Q&B?ﬂngmglfm 1£f general fornula |

dose kg Int acetic contortion" test
( urrber of contortions for 15 m nutes) Conpound

f)fO(n(D(%) CmC %to the control Analgetic effect

WCol 10 24.21.9* 75.2 24.8 111 8 19.43.3* 60.2 39.9
Cuhrreip|Cklis tige @it of cdroortionVinlthe 20nt84 gédup77.9 22.1 V
10 16.22.6* 60.7 39.3 Control 2 10 26.70.79 100 VI
8C4 &.tBendmB&. df cbbtofiionSdmtheats? ﬁ)uﬁﬁ 83.5 100 - IX 8
11.82.9 32 68 Control4 8 36.83.5 100 35

The data obtained are presented in Table 4.
Table 4
Analgetic activity of the tested compounds of general formula I at a dose 10 mg/kg in the “acetic

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

Compound Number of mice C+m C, % to the control | Analgetic effect
(%)
11 10 24.2+1.9* 75.2 24.8
I 8 19.4+3.3* 60.2 39.9
~ Control 1 19 32.2+1.6 100 -
v 10 20.8+1.9* 77.9 22.1
A 10 16.2+2.6* 60.7 39.3
Control 2 10 26.7+0.79 100 -
VIl 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 -




X 8 11.02,4* 46.0 54 Diclofenac 1.0 g/ kg 8 12.92. 13*
50.8 49.2 Control 5 8 25.4354 100 0O X 10 21.22.5**
61.8 38.2 XI 10 20.12.1 ** 58.6 41.4 Control 6 9

34330100821 11-8* 245125541
M.LW*M@4.4WH§$§QK98%%2W55554
44 5 Coptiol2 8 2842 5 100 - XXV 8 22 42 0x173 27
Diclofenes 10 y2kg.|11. 7+ 8%7. 4 3p1%59EHh8T

rol 8 9998 82 3/100 -49-2
XXX 8 11 .91 7** 63.9 36/1 Contrbl 9 8 18.61.4/100 -

&oavrall5 9 15. 92. 4*8 57. 9 U2A4+HKI X 10 130F1. 9* %7.1 0
42:9 Contrqgl 10 9 27.42/6 100 - ¥ P < 0.05 versus the

coMirol grqup * 10P < O} pl2v¥Essus the éndtrol ¢group 38.2
The conpounds corresponding to the general forqula I

SNy I N Thg "CoNj@rtion ;o @ @efiC ackg ity Wi ch a4
cI ose to tl’at of the reference df ugs Di cl ofena(: and

\| II\‘CC I =) c—eff _
6‘?l|6t:y off the onpoundsﬁijel ng From 35 Qo 68% 36
l:v::rml 19 ' The effect o compountds of general-flormila

I §ﬂ anal getic adion of 2Fl&d™ and AnZ‘fﬁl n on| the 253
nodel "acetlic contortions" The studies were cainried
ouXlll n accqrdance with  kb6+b8Kh{ que pbbéented|in  48.4

Exanpl e 18.
Voltaren 8 pg/kg 8 15.8+£2.6* 55.5 44.5
Control 7 8 28.4+2.5 100 -
XXVI 8 22.4+2.0* 73 27
XXVII 9 20.1£1.7* 67.4 32.6
Control 8 9 29.8+2.3 _ 100 -
XXX 8 11.9£1.7** 63.9 36.1
Control 9 8 . 18.61.4 . 100 -
. XXVIII 9 15.9+£2.4* ' .57.9 42.1
XXIX 10 15.7+1.9* 57.1 42.9
Control 10 . 9 27.4+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%




Table 5 The effect of conpounds of general fornula I
at a dose 10 ng/ kg on anal gegjg c action of Tramal (10
ng/ kg) Nunber of mce Nunmber of contortions for 15

m nutes n= 10 Control | X 1 ﬂ'@! X + Tranal Mm
36.23.8 24.03.4* 17. 52 SEE b*"" Anal getic 33.6 53

*
el b B A R i o
versus Tranal <0, 05 ﬁeﬁ rd| ng to the data of -Table
5, anal getic effect!‘eé‘fo AEHSSPRTHERS"of conmpound | X
wth Tramal is significantly nore potent than the
et heettudigy wersRagiadout inacsprgameenyyith the techmiquegresengd in Example 18.
versus 24.03.4 and 17.52.3 respectively). Table 6 The
effect of conmpounds of general fornula | at a dose 10 Table5
nmg/ kg on anal getic action of Analgin (50 ng/kg) In
The dffeet sfapaipoandstfigehérabdrmbRItat RdERLI0 & g/kgowﬁ%ﬁlg@ﬁc action of Tramal

contortions for 15 m'nutes mce n = ntr ol
Anal gin I X + Anal gin 18 83.1* 20.72.3*
12.62. 4*~"  Anal getlc 43 3 3 61 effect %* -

Lal 1 DI IIIIIL III.
N“mBérSD‘f*d%%%- A stati stEERF ?f csom_m ?S?‘éh SRindie
b<0-05 f‘nrmnunrl I Xalso nnha_n_g_@g_a_n_a_]_g_e
ﬁc?]l bn’ of g@“ﬁ (Talhl e 6) [XThus, lconpdedmall X a 6{X+Trama1
dose 10 mg/kg in intraventricular adm nistration
Mmi fi cant | y6.2ehBances admPHbet c dcti di.58R.3Tr anhl GA2.0* ™
potenti ates anal getic |effect of Anal gin. Exanpl e| 20
Analgetic 33.6 53 82

~I

T

effect, %

* _ statistically significant versus the control group, p<0.05
A - statistically significant versus Tramal, p<0.05
According to the data of Table 5, analgetic effect of the combination of compound IX
with Tramal is sighiﬂcantly more potent than the effect of compounds 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
mice n= 10 Control IX Analgin [X + Analgin
Mzm 33.1£2.9 18.8+3.1* 20.7+£2.3* i2.6:h2.4*""
Analgetic ‘ 43.3 37.5 61.9
effect, %

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



Study of analgetic activity on the nodel "a hot plate"
Anal getic action of the conggunds correspondi ng to
general formula | was studies using the "hot plate"

m@tataﬁ@arﬁlgggﬁé&tba@ugmmal%o@r esented in Wol fe

, McDonal d The evaluation of the analgetic
SR OB A WG b

ts wer e ucted o s.of white
ughf?{apw °'§§afg~? e TR 8 PetTan g iy significanty
on a hot_plate é}nanufactured by the firm"Ugo
e“har‘@éﬁ‘?‘é@t)c actjop éﬁi‘;@lﬂlﬁ aprépeientigiescanalestapiied of dmalgimt and
was equal to 55C. The following first nmanifestations
of pain reaction were reEzampte2d i cki ng paws, junping
up prior to admnistration of a substance (background
par amet er Srudy6lf shdlgetic, activity ofiltHe hodel*Sh@sihte”
adm ni stration of a substance. Substances were

aﬂﬁﬁl%&!tﬁtaﬁﬁ&‘ij of ﬂie&%\’r%hﬁdls%&rﬁ%ﬂ)%d(ﬂgsﬂo%n@rapf‘d?ﬁ’ﬁ)a I @as studles using

wei ghed anount of subst ance was t horoughly m xed

the “h& onlatg’1 m-g edQc&'gl éiaee% l]l%éto f)rgglan mqm)@'f%éd ’Mnill)qgrﬁld A.D.// The

I ne VO

IR AR équéf"%t!a@ﬁfe' b ide (DRBRrRAl Adtraghecd Exp. Ther

ressed_in_percent of the background val ues.
1944. Yl Bodte3¢s ngefeSt% WersongistdAmuFise 6 waie BI0aEivhmits weighing 22-
the formula: A-100% = X, wherein A is a background
24 gramgr Bhearimalsywvers indiuidyally plaeddi eca hot plate) (maaufastuped byethe firm “Ugo
0.5 to 4 hours post administration x 100%
Basilet)aa kgnparadret ofiwhidh rembiaed oosstat ugs wabreghgitd 564G.0The following first
nmy/ kg), Paracetanol (200 ng/kg), Ketorol (10 ng/kg),

manifedRikiend|6Lphin TdaetisiaharoRtardB@dickiy PivesS AthSifg up pFidPteadministration
38 Table 7 Conparative assessnment of anal getic action.

of a sEHstmEEPRMREDURA paRARIAL) {rar 8! & 3 Ahn@ 40Q58s HOst am%}ﬁgtratlon of a
and the re erence dr ugs Anal gin and Paracetanol, In

substaﬁcﬂ:e SubincB! Hefe acfn?‘?ﬁst r es € dxh%’msrlglg}é é (%? p&fbn%% ey ghed amount

I me of noc:|ce tion t

of a subs% %O %6 S&rrgggcg %Oqf%ggﬁvéggg%ﬁg?n’m rapsrcwutlon was (():btamed‘ 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 referenge drugs, Analgin (150 mg/kg), Paracetamol (200 mg/kg), Ketorol (10 mg/kg),
were used.

The data obtained are presented in Table 7.



Compound Il M 3.40.3 6.00.6* 6.10.8* 7.30.6** Latent
time 100 176.5 179.4 214.7 33 NT (% Analgesia 76.5

79.4 114.7 (% Conpound Il Mn 3.70.3 6.70.9* 5.90. 8*
7.00.6 * * Latent tinme 100 181.0 159.5 189.2 of NT Table 7
(%9 Analgesia 81.0 59.5 89.2 (% Conpound IV Mn -

cotgbed ot g Sl APl

m/kg gy Beepen e APl Prigeminphn g’%%t Blateesgin mice by the

(% 39 Analgesia 29.7 57.8 75.9 (% ound VI Mn
5.90. 4 7. wdugef lgtenttime O‘éms@ca&tlon&tréibplq seFguds)32. 2
140. 7 115.3

Number of Time post administration of a compound, minutes
mice n=10
0 30 60 120 180 240

(background)
Compound II
M+m 3.4+0.3 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 79.4 114.7
(%)
Compound I1I
M+m 3.7+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 IV
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 4.2 10.1 17.9
(%)
Compound V
M:i:m 3.74+0.16 4.85+0.39* 5.9+0.81* .6.58:t0.72*
Latent time 100 129.7 157.8 175.9
of NT (%)




of NT (% Analgesia 32.2 40.7 15.3

(%9 Compound VI

Mm 5. 10.49 6.90.72 8.20.94*%9 Latent tinme 100 134.5

158.9 of N]'n(% AnalngssLEa 34'_543 5§ 9 (9 Corrpound
Analge%fsalgl 6IV212§. éluorvl\l?g % Anal gezgll 59. Z%cm “(:’}; o0
(%) Conpound | X Mm 4. 140. 25|8. 41. 23** 7. 361. 04 *
9.832. 52** 7.720.24** latent tine 100 202, 9 177.8
‘| Comp@B8FVD 186.5 of NT (9% Analgesia 102.9 77.8 137.0 86.5
(% mpound X Mn 4. 30.25 7, 540, 78** 5. 750. 83
Mim g 501f. 039£0.8. 840.7F268* | La&Edt0*tijme 68605 175. 3 133.7
197.7 2006 of NT (9% 40 Analgesia 75 3 33 8 97 7
Latent 1 (ffneg ( off0 132.2 140.7 115.3
of NT (%)
Analgesia 322 40.7 15.3
(%)
Compound VII
Mtm 5.1£0.49 6.9+0.72 8.2:+£0.94**
Latent time 100 134.5 158.9
of NT (%)
Analgesia 34.5 58.9
(%)
Compound VIII
| Mm 5.1£0.49 8.5+0.27%* 6.5£1.16
Latent time 100 159.6 123.3
of NT (%)
Analgesia 59.6 23.3
(%)
Compound IX
M:tm 4.14£0.25 8.4£1.23** | 7.36x1.04** | 9.83:2.52** 7.72+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
Mim 4.3+0.25 7.54£0.78** | 5.75£0.83 | 8.50%1.03** 8.8420.925%*
Latent time 100 175.3 133.7 197.7 200.6
of NT (%)




Compound XI  Mm 3330.19 5.350.98 6.491.1** 6.270. 33
4.070.26 Latent tinme 100 143.4 174.0 141.3 135.9 of
NT (% Anal gesia 43.4 74.0 41. 3 35. 9 (% Corrpound
Anl \,-i i i IVIII 5 SO 4 '_ 9}?33 G _I’O _gér.; 8C O 97’.(11 C Il lI e J.?IG 100.6
8587 4 1218 128, 6 NT (% Anallgesia 7.3] 21.8 23.6
%) (%9 Gonpound XV Mn3 720.42 5.591.12 4.70][ 51
7.31.109** 6.78D.504** latent tinme 100 150, 3 126. 3
Compd®6XP - 182. 3 of NT (% Analgesia 50.3 26.3 96.2 82.3
(%9 Conpound XXVI Mn 5.70.6 8.30.9* 10.21.2* 7.10.4*

Mim | ot ent 373¢0-He [LO03SEA38 1| 166%4.1124. 1 of NI| (647%033 | 4.070.26
Anal sia 43 11764 24 1 (%9 Conpound XXM | Mnb5 30 5
Latentg t5gs lo* 180 71. 1** 141, 3+ W&Pent| time 100 16646 20]. 9 1359

ofNTg"Z)l' 7 of NT (P9

Analgesia 434 74.0 413 359
(%)

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 73 21.8 23.6

(%)

Compound XIV

Mtm " 3.7240.42 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

Mxm 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

M+m 5.3+0.5 8.5+0.9* 10.7£1.1** 9.1+1.3*

Latent time 100 160.0 201.9 171.7

of NT (%)




41 Analgesia 60.0 101.9 71.7

4.80.7 9.21.8*

8.11. 0*

11. 6315*

(99 Compound XXVI |

Mm

Latent tinme 100 191.7

168.8 241.7 of NT (% Analge3|a 91.7 68.8 141.7 (9
Analg@MPOUNT XX X MM 3540 2]6- JeLgT 120707 0L o*
Latent tinme 100 196.9 225 250 NT (9% al gesi a
%) 196.9 125 150 | (% Conpound xxx 4.10.3 6. 90. 8*
9.00.19** 9.11.4* Latent tine 100 168.3 213.8 221.9
Compaypd XFVIIDY Analgesia 68.3 113.8 121.9 (% Analgin, 150
rng/lx Mn 4, 850 44 7 441 22** 7 290 71 6.25850 75
M:tm 5. 350, 38354t ept °2FhE 100 811530*4 15016*2%8.19 110.3 pf-
ARral-gesta %;.4 50- 2980 03 g@@ P -
menzdwh g/ kg 1.7 T 168 241.
of NT (%)
Analgesia 91.7 68.8 141.7
(%)
Compound XXIX
Mz£m 3.2+0.2 6.3+1.2*% 7.2+0.8* 8.0+1.0*
Latent time 100 196.9 225 250
of NT (%)
Analgesia 196.9 125 150
(%)
Compound XXX
Mztm 4.1+0.3 '6.9+0.8* 9.0+0.9** 9.1+£1.4*
Latent time 100 168.3 213.8 221.9
of NT (%)
Analgesia 68.3 113.8 121.9
(%)
Analgin, 150 mg/kg
M+m 4.85+0.44 7.44+1.22%* 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 28.9 10.3
(%)
Paracetamol, 200 mg/kg
M£m 3.95+0.21 9.44+]1 3%* 6.24+0.82** 7.6£1.15%*
Latent time 100 238.9 158 192.0
of NT (%)




Mm 3. 950. 21 9.441. 3** 6.240.82** 7.61. 15** Latent
time 100 238.9 158 192.0 of#2NT (% 42 Anal gesia
138.9 58.0 92.0 (9% * - P<0.05; * * - 0.01 versus

Analgd3@CKJround par pie gy e Uk @ ofgtail geg show tiat
conpaunds of general fofmula | in the "hot| plate" test
(%) denonstrate a significant activitly considerably
el evdting nociception threshold. [At the sanme tine,
analPgk03;c*ef 0.6t vesonpmkglolued patametesat of t he reference
drugs is achieved in using doses 0.1 to 10 ng/ kg,
arheaddta @®euirsddy sHowt thal QoRpoUHG Eéhedd] EfobMul@anBirt Y& “hot plate” test
orders | ower than the dose of the reference drug

demon5iR4t8GE S i@AMica Oﬁi%ﬁ?d%gsi@&%l)g'etelie%tmgdn@cﬁ%kﬂgﬁ Qﬁlie\%l%l%a{\t the same

action. "The data presented rn Tabl'e 7 al'so sho

. el f .co unds o eneral .formulg.l .

time, SBeACL1E: SoBEboR ilR RPN 18n R A iy Ao in using doses 0.1
consi dered as a prolonged one as it it is preserved

to 10 mgRe AqVgRESUHY 1OrA MEfkea RGR B D Inecaoeudre IpyFaihan the dose of
than four hours. Thus, conpounds of general fornula I

the referpneerdrug Rarasetampl posagsgiagianalgeticoand antipyrstiapeticm Toe dafatpresented in
t he known non-narcotic anal getics (Analgin,

Table Palsacbowrtbit)anakgatic bifed wf @bmpounds afrgeherel foemukdf F &tages from 50 to
they exceed the reference drugs, their acting doses

maximprOY3094 thiad niy Heyconsidered &k al grofingédiate ashit itlibPrdseved FHCLlong time
non-narcoti c anal getics. Exanple 21 Study of the

that in 8 nufiber & caSQTP RIRIhaR o FeiaGHal formula | on
carrageenan edema of rat paw The tests were conducted

' t i.ghi - 27,
ThSelsphaoth B R AL 1181 VL oF 8B TR  omparte
nodel is descr{bed in. W e[.et al. In

with R SoBRaRiplt GUEJEiF IS A S R esEtagFol). (B e of analgetic

f acute |[nflammatory response ,induced in rats in .
effect, ﬁr%f’éf%eﬁttl‘%retf%rgnwofeé% theyjercHng dasea PEQIRRetet herky, 91y order lower than in
Pharmacol . 1971. V.104.P.15-29. 0.1 nml 1% carrageenan
the refergnetnogmarestiRgnglegiées: subpl antarly injected into a
right paw of rats. The aninmals were placed into
i ndi vi dual chanbers. 1% Bxamplel was applied on the
paw imediately followng and at | and 2 hours post
Studyufith@effaurbf estiipaiinds' ofigeferal Finil2 1 WARay¥EEeenan 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
immediétely 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



measured using a pletisnmoneter (Ugo Besile) at 4 hours
post carrageenan adm ni stratgszon. Therapeutic effect
of the ointnment was assessed by the inhibition degree

(untrefi@?)’ é?f)tgﬁmtso nhibiliGRGE 1'nﬂ9mﬁ1§t&2 Qpa%flglg e%ﬁes%gd l e@getnt was calculated

e gl ven ani nma aw react1 on
(untreated) group of rats I nhi bition of
accorda?ﬁ thng(trgllyff reacti on expressed in percent was
cal cul at ed accordln? to the fornula: Volume gain =
' Hgrence 190 paw vol ume Edena i nhibition =
100 Volune dafingdwesslymx 100 - Vol une gain(control)
The data obtained are presented in Table 8. Table 8

The effect of conp9wnds of gen @I formula I (1
%g%gbmﬁyghwgn_nhﬁ_d%ﬂgﬁéﬁﬁﬁﬂt_zg_carrageenan edenma of
rat pa (Mm Nunber &bluratgim,,z,8 Paw vol ume gain (%

Ederma i nhibition (%9 Control 70.2 - Conmpound I X (1%
' n acin (10% ointnment) 45.0

gg&%ﬂﬁﬂéﬁ?éﬁﬁ??ﬁﬁg%gggﬁ?ggﬂ%%’Table 8 denonstrate a
pronounced anti-inflammtory activity of conpounds of
formula | conparable with activity of the reference
g%ug fromthe NSAID % oup, Jdonet hacin, effective

The effgetof spmppends ogengsal Ty ! 5%9%!1@?%% the sigislopment of garrageenan
the reference drug. Exanple 22 Study of ul cerogenic
ef fect of conpound ofedgmaef wdt padMm)a | The tests were
carried out on fenmales of outbreed rats wei ghi ng
Bathbd26f gtsans 8 The| compawndsurhegiied@yer e ddrEdehttighieion (%)
once intragastrally at a dose 30 ng/kg to rjats
depricigopf T1€ed [or Z4 hourggprior to thg test.
Animals in the control group were adm nisteéred

Confouhd 13X TF%% Wticent) 32,9 53.1

Table 8

Indomethacin (10% ointment) 45.0 - 50.0

The results presented in Table 8 demonstrate a pronounced anti-inflammatory activity 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



in the sane volune. At 24 hours the animals were
sacrificed and stomachs werggqextracted. An enpty
stomach was filled with 2% fornmalin solution and it

slide, }Pﬁ?d pinacﬁgshie?t Ritht 5} gtzﬁlfe%r v\)%etrhUs r %l | gm?fgmg Elg}seﬁllBS 9 (8-fold

mach was opened al ng t

pan ed.on a 44 sl flxed and, washed .
magmﬁﬁ“ﬁahfé Bty 4V R BF 228l Aor el siRinPe Firg Gradal pis o mm® was
8-fold . ma nlflcatlon) l ength and width of- gastric
calculaighbdHvigion«d the Magnifidag aleesdrulaia G eun)- Visarosenigseffect of a substance
calculated (1 division of the magnifying glass ruler =
was asgessedrhy ulcerosie desiamanea of gasttic ofucasasasoetding® thadechnique presented in
assessed by ul cerous | esion area of gastric nmucosa
Rukovadstes di ngo t 0 é)l';ﬁrihﬁﬁfam’inqme pr éssklin@theskomuRUK O vAREENM novykh
po experinental' nonmu (doklinicheskonmu) izucheniju

pharmé&Ydﬂtheslﬂmrmleﬁg'(‘ﬂ{be@ﬁld@hoﬁ{ %{B@pﬁéﬁt‘él (ﬂr@-‘%h@éhﬁ%tg@y of Novel

Experi mental (pre-clinical) Study

e RS 5, IS : A

d Table 9. T A conparative study of

?ﬁ&0@?%@3&%1“%4afeaﬁifswﬁaénaﬁ?ﬁagnera| formila | and
I ndonet hacin at a dose 30 ng/kg on gastric nucosa of
rats (My) Nunber of rats, n = 5 Area of ul cerous Table 9
l esion, mMmm Control O Conpound I X 0 [|ndonethacin

A compagtivy study ef e eHedistfaompdundsofigetrszl formulad apd fwlomethacin at a dose
adm ni stration of the conmpound of general fornula I
at a dose 30 n¥p ng/ky aregasuiz rhwsDof afs &ahy i ¢ mucosa
is absent. Exanple 23 Study of spasnolitic action of
CONMPONiHBerdf rat§NEL3l Tormul al T The ARASF uRErous lesion, mm’
ser ot oni n- |nduced soft nuscul ar contracture of an
uterT e E L F)I attmer—H -G Detmert—H—et—7-
Expertnents on |solated snoot h nmuscl e preparation. Ed.
F—M—Batnden R—Cot-son; 198\.}1 \lﬁ%ﬁ?@ﬂﬁ@é—eﬁ*
f enal es 8P”VV@¥§F rats wei ghj ng 300-350 granmb. A

- prepared snooth muscle prepajration (SMP) was placed
into a (AAMRSHASEYUl at ed chanber (+37C)  cdmidifi ng

Tirode solution with loweredl calciumcontent in order

to prevent spont aneous
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] wa§ created on females of Wistar rats weighing 300-350 grams. A
prepared smooth muscle preparation (SMP) was placed into a thermo-régulated chamber (+37°C)
containing Tirode solution' with lowered calcium content in order to prevent '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



contractive activity of the snooth nuscle preparation.

Contraction of the uterine

rn was

recorded using

t he nmechanotron 6M x 2B connected to the pol ygraph

|oad to the 45

obj ect was 0.5-0.7

nitial
obw°t§P§ﬂ§4)Z§ﬁ¥?acture of the SMP was i nduced by
roduct|€n into i ncubati on nmedi um of 0.1

BREHHO

seconds post adn1n|strat|on of the nedi ator,
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a peak -

serotorip S igaa) Rbepnsemtrationdd ovL. BOr60seennds postodminiagation of the mediator, a

recorded. Conpound | X was introduced into

t he chanber

peak caitrackion pmakitudeplf itheuderind haraviasaetdrdeds Cotnpondé X was introduced into

condi ti ons of

i ncubation (within the

same range of

the ch£ifths QP tHeadedak raﬁyghme oFR0ofirdtHo8S or hhder %Bﬁ&ﬁbns%f POMBAAYA Gwithin the
e

| X bei ng test

results are presente

e[f. ee%ecto(];f c%o
ser Ot ont n-1 n

loweri%ﬁxﬁ Iagga?'-r%{qga

uteri ne horn's SMP,

m nutes % Contro

was assessed by a nunber of

same rmtJf%Sﬁéeﬂ%lcﬂﬁyf&MSJhﬁ% Iaglget 28 a'nglb: teugg VET_lhge'

%P%Bﬁ\ng ﬁ\gas ?SS$53?A %( grnpwger (#d:roHtr%ctlons and by

tractlons of the rat
uterine horn's SMP during 5 the rat

The

I nhi biti on of

(Kherrenudisiare prasenteddn Jable 1@ont r act ure) Conpound | X at

the peak 5 44.4

Pre-incubati on of conpound 4 55.6
In addi ng conmpound | X at the peak

bl ockade)

ser ot oni n-i nduced contracture
I X (wi th subsequent Table 10

The 86 o® BoMpoUHdY 6 € fereed) 6 ARIAIT 6n SdrofoRfh-ihd8Eddt®ntt@dtire D rat uterine

SWP,

of the rat uterine horn' g,
contractions in the control

occurred from9

S|OMAng rate of contractions (during 5 m nutes)
nmuscl e

preparation
down to 5

contractirons—n—ti

+ + L
ate 0T cohttactions of the rat

uterine horn’s SMP during 5

Inhibition of contractions of

the rat uterine horn’s SMP,

IX

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

(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).



Tablello). 46 Under pre-incubation conditions of
compound | X, slow ng rate ofggontractions in response
to serotonin was al so observed (4 contractions during

5. m,nutes) wth subsequent. conple bl ockade of t.he . .
SRS (IR 05t <SRABUSE, Do SRS ol aby Sonpactions in
vitro conditions shows an spasnolitic action (at the
responsg iR S%@PB%W%@\SM%&%@%W@ OBHBTHOEE | BRNS ah ARSIVt subsequent
t he devel opment of SMP contracture in preventive
complgterhlogkade a? the SMEgenippcared able th). of anti - hypoxi ¢
action of conpounds of general formula | In order to
i Thustcompound: X6 xmdanini vigo fcbhditienc yhawsearh ygsmiotiticadi®dn (at the peak
with hypercapnia in a hernetic volunme was used

serotofulaidU@AOBMP [Rontréctiba) faad VinHibitsPaet deR&SPsat Lof VSMP contracture in
Met odi cheski ye reconendatsii po experinental' nonu

preve,i,tmqag{;hijsgatmnepar atov, predl agaj enykh dlya
klini cheskogo isuchenija v kachestve

ant i hypoxi cheski kh sreds t hpdol ogi ca
‘recommendati ons on expe ’ﬁ&%ﬁgﬁgstudy of preparations

proposed for,  cljinical exam nation as anti-hypoxic
agent s,?!“ W antighyppgispction pf cgmpopadvot gangraldormulad
27-29 granms, were individually placed into 260 m o
glmagsler tr Bnifgte acntuexeeendnshsfirieasy thediypgeid. madel g hypercapnia in a
ani mal s consume oxygen, its concentration in the

hermetie s®bimé¢ paensedt(hak’yapovwaliB., iGatoeavhV oPasthshenkonhIVs Metodicheskiye
Life span of the mce in mnutes was recorded. The

recom@Ad AsiDPd ak eeichentaA’ npmaseushesji Pre}aﬂakcﬁg piedlafafehfy kh Hlyalklthicheskogo
ef fect of conpounds of genera ormula | on |life span

isuche@ifja My CRacdhBsti 1 CanfR s xi HesIXR Ok Gsyv N R0 Bo LR recommendations on
hyper capni a Nunber of m ce Duration of hypoxi a,

B FOREQl PRSI Bt PR

Moscéwh.elé%o-r%.?l-lﬂ. Male rats weighing. 27-29 grams were individually placed into 260 ml
glass jars which were hermetically closed. As the animals consume oxygen, its concentration in
the vessel lowers that results in death of the animals. Life span of the 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 lX‘ Compound IX
10 mg/kg 50 mg/kg
M+m 25.6+0.6 25.3+£0.8 32.6x2.6*
% change from the _ 0 +27




47 control "- P<0.05; statistically significant
di fference versus the contrgl group Conpound I X at a
dose 50 ng/kg S|gn|f|cantly extends life span of mce

UIIUCI llIIC LUIIUIII UII UI II_leU I La II_leUI\I Cl U_y 2!. 3(\/{) Tlde
experlnental resul ts suggest|that conpound | X shows
anti _hunavia acti nn Exvamml 28 St ||r|\/ of

ant P<eHpy atistical lyavignifpans ditfeserss YRERYS 81 cqaHRkSIPUR or nul a
-1 in the "behavioral despair” test (effect on
i GeropoundzBf iabra deseatl meykerpignifisantiy icsteads tiéss ppdnr of mdeg under the
according to Porsolt [R D. Porsolt, A 'Bertin and M
conditibalof hgpoxi¢ hypaxiatbx 27.3%. pri mary Scr eeni ng Test for
Anti depressants. Arch. Int. Pharmacodyn., 1977, 229,
PTheX4 perdmbhtal @s@tsiHusdse tHay €orhFsiind TR sheivy!s Gﬁtl ‘Wpdkic action.
anti depressant action. Stress state in mce (weighing
27-30 grans) is induced gx L swi mm ng. Aninal s
are placed into a cylinder P erght 25 cm dianeter 10
fill gt ur - .23 .
seidflot api-AdreRiv ateioh.of sh@bphnf of BGH Hhtfiiag i o ehavioral
t hensel ves. FO||0MAH% a short tine of activity the
ani mal s dev8fpi etfeqt o immobilization dyapipBksi on”
characterized by hovering of aninmals, imobilization
dlheaibicbayioml despain” teshacserdingdecPorstie[ReRpBetseisrA. Bestin and M. Jalfre.
carried out in two days. One a first day, animals are
/1 in mpiceccA ¢grinrdrp Scteening| Tesdfor Armvidefirfessahtsuesh. (qtr Bhdramtgdyn., 1977, 229,
After renoval fromwater, the animals are dried and
p. 327{336PRIaredibEvelasEor dragé WitH anfidppéiRatiastic. ed. At 24
hours, the preparations are adm nistered again and one

Qs Lt@kqn rﬁxb@(»@a?i %§7 Q&x@qg%du@écpb)t hﬁcedcs)(w [Prﬁﬁé Animals are

or 6 mnutes first two mnutes the ani nma

f
placedqm% aatétlfn}ﬂg %a% %T}:Hgdlag)lé{elr N8 chl}Sille ?39 é%qngﬁm\watet?lﬁ[ telgnferature 21-

depreSS|on eve

2. R ERnRl el 1Pl 1 sl Yoot Piichane e ime o

eren ress dru Fluoxet|n wer
actlw%d ﬁIFelg‘iaESr |59 c ]? cg laaggglo% w%on’%?{@r%rged by hovering of
. Obtained are presented in Table 12. Table 12 The
animalsy f@epblbﬁatm@aaw pikwhith qan hexéxadn Tha experybentiis gemried out in two
time in the "behavioral despair" 48
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”
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supposi tori um conposi tion:

amount needed to manufacture a
caused a statistically significant shortening immobilization time in mice.

Thus, in the action spectrum of compound IX, a pharmacological effect has been found

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

characteristic of preparations belonging to the group of antidepressants.

A. Tablet form

EXAMPLES OF UNIT DOSAGE FORMS

Example 26

A conpound corresponding to
glanthe abeliaviorall despaiy” fest, GO mpyudd® [XCacwell asitthe antidepressant Fluoxetin

A tablet form is manufactured using the ingredients presented below:

A compound corresponding to general formula (I)

Potato starch
Magnesium stearate
Aerosyl

Lactose

5-100 mg
20-50 mg
3 mg
1 mg

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




suppositorium |If needed, manufacturing rectal,
vagi nal and urethral supposifgpria is possible with
respective excipients. C. Qntnments Exanple of an

Qi.ntnent conposition: A conmpound corresponding to
CO“@&W&P&I formula (1) 0.05-0.5 g Pe??&?ﬁﬁﬂhfﬁﬁgﬁ to manufacture a
O ntnents are manufactured according tq a, generally
known technol ogy. D. Gels Exanpl eStPPogtqjpymn.
conposi tion: A conpeound corresponding to general .
f Br agaded,( manufaotupigs reptabopaging crdngretiBeh syppositerihds mesible with
nmg Ethyl alcohol 300-ngy Water up to |og Thus, the :
respectivesegipientsventi on rel ates to novel conpounds of gener al
formula I, to sinple and preparative nmethods for
sgnOhgmemsof novel and known conpounds and to use
thereof as non- steriod anti-inflamatory agents,

CEQA:Q@&)SQ%P@&%MQBHBBQE%: possessi ng _ .
anti-inflammatory an advant ageous anal getic action

' Vv eni c f . Th results
A cof BBy R i ERGR MR C L B0 hat The
| ai med conpounds possess an unique. capability to
Pﬂ“&ﬁ@?t a therapeutic effect in exposlBe to the
follow ng extrene factors: enotional stress, pain
sQHUMeHS arepassaciured aeqoading {9 & Aenesgllydiowndechnelagyas t o
cope disorders caused by Parkinson's di sease, as well
~ aB-Gelspotenti ate other analgetics. 50 CLAIM 1.
Phenyl - N-acyl derivatives of biogenic am nes of
gExanplk of @ gellompbsition: Ra R1-CH CONH-CH-CH2 \ / (1)

A compound corresponding to general formula (I) 100 mg
Carbopol 200 mg
Be;lzyl alcohol | | 20 mg
Ethyl alcohol 300 mg
Water | ' uptol0g

. 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:
emot}onal stress, pain syndrome, hypoxia, inflammation, spasms, as well as to cope disorders

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



to 4,

R2 R3 R5 R5 wherein RLis CCH2 or a R5 is hydrogen
or hydroxy group; R2 is hydgggen or am no group
optionally substituted with CH3(CH2) nCO-, where mis O
to 4, - R~ -CH2 ~ ~ R3 i gen, -COOH, - COORG6,
where R6 is Cl-C6 al kyl déLgxgkgre R7 i s hydrogen or

o DAY B8Ry s b DU ey Ui "

provi so that the conmpound of general fornula | is not
phenyl acetyl tyramine, 3 -(p-hyd Renyl ) prop
i onyl phenyl et Ry.JHROONI-CH-CH, @D

3- (p- hydr oxyphenryl ) propilonyl tyr ,
3-pheny|propionyzphenylébhylanine,
3- phenyl propi onyl tyram ne,
' | phenyl al ani ne net hyl
9

3- (p- hydr oxryphenyl ) propi oRyl phe

ester, 3-(p/t mxﬁghenyl§o' nyl tyrosi ne,

3- phenyl propi Yyr'o%i ne, N acetyl tyrosine,
3vkepeihRdrioxyphrenyl ) pr operonyl ptrenyl gl ani ne,

3- phenyl pr opi onyl phenyl al ani ne, 51

REn ) @ gén/ditiarsyadrady; ne, _

3- (p- hydr oxyphenyl ) propi onyl t yrosi ne net hyl ester,

R A0 EDAoRERBE ARMOIAERSSRBOIRY BYbstiBRELWith CH3(CH,)mCO-, where m is 0

Ry
Rj is hydrogen, -COOH, -COORg, where Rg¢ is C;-C¢ alkyl or

, Where

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

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,



phenyl acetyl tyrosi ne nethyl ester,

phenyl acet yl phenyl et hyl am ne

3- phenyl pr opi onyl phenyl al ani'ne net hyl ester,

phenyl| acet yl nyl al ani ne net hyl ester,

Sléllteﬁl‘?f??}?f&?%ﬂglﬁ%‘lnf’pr opi onyl tyrosi ne benzyl ester. 2.

A conpound according to claiml1, wherein R3 is - COOH,
m&oxwem)%ﬁwmhﬁroae@areé!mgstsb claim1, selected

-from p-hydroxyphenyl acetyl tyrosine,
p3phenybieypioanlyyrasiae pleptybesterl ani ne,

p--hydr oxyphenyl acetyl t yrosi ne net hyl ester,
pphepglacetyivyresint ametyf estbenyl al ani ne et hyl ester,

3- phenyl pr opi onyl t yrosi ne benzyl ester,

Ppitndaeetyphenéacainyid yr osi ne benzyl ester,
p- hydr oxyphenyl acet yl phenyl al ani ne benzyl ester,

- - - L ne,
N R AT Btk P Bl
p-,hydr oxyphenyl.acet yl ami ne,
@%%‘&{%ﬁ%ﬁ%‘}}i;?%@g? %eﬁﬁiﬁ%@t hyl ani ne, or .
phar eutical |y acceptable salts thereof. 4. A
cg-%g?ﬁfraxwwlawﬁalwltﬁﬁyn%h%f e¥¢aims 1 to 3
possessi ng cycl ooxygenase inhibiting activity. 5. A
cdribeemppund seeatiding to claim di whérepoB siss€OQH,a00Q@H ;. c,
anti-inflammatory, spasnolitic, anti-hypoxic,
ahtA ceppesdantording tanlaimRasdieasbdfiomt i ¢ effect. 52 6.
A conpound according to claim4 capable to potentiate
ep-hedrox@hefylBedtyleyrasiggt i cs, in particular Tramal and
Anafdgf)nﬁthA p)rl%rc}ess for the preparati on of conpounds

Of-hPB0LY fHeny 196 b Redylalain&?

p-hydroxyphenylacetyltyrosine methyl ester,

p-hydroxyphenylacetylphenylalanine methyl ester,
3-phenylpropionyltyrosine benzyl ester,
' p-hydroxyphénylacetyltyrosine benzyl ester,
p-hydroxyphenylacetylphenylalanine benzyl ester,
N-acetyltyrosylphenylethylamine,
N-acetyltyrosyltyramine,
p-hydrbxyphenylacetyltyramine,
p-hydroxyphenylacetylphenylethylamine,
or pharmaceutically acceptable salts thereof.
4. A compound according to any one of claims 1‘ to 3 possessing cyclooxygenase
inhibiting activity. .
5. A compound according to claim 4 possessing analgetic, anti-inflammatory,

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



RI-CHCONHCHCH / (I) R RB R5 C-Cl-12- wherein R5
RL is or , where R5 is hydrogen or a hydroxy group;
R2 is hydrogen or ami no group optionally substituted

\Ilq\gs/td'g ggg&%ﬁ%éﬁglp%%?m%cei ébl%éoitpgtegti?gefg{cfw 0 C)hrer i’ar‘?’algetics, in

. e 7 ] drogen or a hydroxy group, R4 is
pamc%ﬁ%‘é’ﬁ?ndagﬂgéﬂnwy group; conprising activation of a
car pboxyl- group of a compound of general fornula

Rl --Acpr or the PeRparatigatof ggmppyns of general formula I:

di phenyl phosphoryl azide and triethylamne in an -
organi c solvent at cooling, foltewe®Rypy reacting with

an am no conpg%r]f,l_@oggn@ﬁ_aédlg Ra NR-CH CH2 \

/ R3 wherein LR4 are B&s A\ yor co unds of
general formula 12 8. Th%3proces according to claim
6, wherein 1-1.2 equival ents of

di phenyl phogpha azide ang,trl
The process agecor i

ng.to clapf
am no deri vat ﬁq’&'i ne ol phenyl al ani ne esters

awhertineRl; is10. Yhe’ procesg: accore¥ ng twheddRs A9 By&bgen or a hydroxy
clainms 6-9, wherein as an organic solvent N N

group;

et hyl am ne are used. 9.
or 7, wherein as

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

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

R is hydrogen or a hydroxy group,

to 4;

, where

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

Rl-(le-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
NHz-(liH-CHz@
Rj3

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



di met hyl f ormam de or ethyl acetate are used. 11. The
process according to any oneg3of clains 6-9, which is
conducted at the tenperature ranging from-25C to OC

phenylla?amrygj\%te?{&l%% for the preparati on of conpounds
accor ng to claim1 or pharmaceutically acceptable

o i S1RY, GOV gLs . .
?dntlg'n Xyp e%ﬁf C{TP {o analg r}v(i:)?]lmr?;ﬁl%c‘g??rglnaaéia& Qfganic solvent N,N-
abstl utea‘gﬁ TOSI ne of general formula R1-CH COOH -
dimethy OfHRgidsArie %Btaﬁaé?(%eﬁicm ni ni de ester of general
~formula R1-CH COONSu R2 using the

N IN The ayeseshagsardimebtodienyri ane pf sdaimss, 600] Wivak ds bgnnducted at the

reacting activated N- oxysuccinimde ester with an
tempemnire cangénrg frarhi-2¥Cab 06@neral fornmula R4 NH2-CH CH2 /

R3 wherein R1-R4 are as defined for conpounds of

OENemat bycedsl dof the flepardtidn 8. colPpuREPCARSSding to claim 1 or
according to claim12, wherein as am no derivatives

phamﬁé/eruﬂéélﬂe a@egtaPi&eMtg Qhél'@bin @orﬁgﬂﬁﬁg cBhéerdisf h};ltﬂ‘ox)@henylacetlc acid,

p armaceut | conposition c Sl ng as &an ‘act

t | unt t ound of general
e BRI P P A e o "R R R
;R5 a jCH2 wherein RL is or where R5 is hydrogen or
hydr oxy 54 Rl'ﬂ:H'COOH
R;

into activated N-oxysuccinimide ester of general formula

Rl-(‘:H-COONSu
R,

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

oxysuccinimide ester with an amino derivative of general formula

: Ry
NHZ-ICH-CHz@
R3 ’

wherein R-Ry 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 |

R4
Rl-(‘?H-CONH-(lZH-CHz-@ @
R, R3
Rs Rs

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



group; R2 is hydrogen or am no group optionally
substituted with CHB(CHQ)n(I§¢ where mis 0 to 4; R7
-CH2 R3 is hydrogen, -000H, ~COOR6, wherein R6 is
Cl1-C6 al kyl or wherein R7 is hydrogen or a hydroxy
Pyroup, R4 is hydrogen, a hydroxy group; or a
phar maceutical |l y acceptable salt thereof and a )
pRaisnhydergen o5 rmynogroup eatherallysupstitpted pith GHe(CH2)mCO-, where m is 0
phar maceuti cal conposition according to claim 14
to4; possessing capability to inhibit cycl ooxygenase
activity, analgetic, anti-inflanmtory, spasnolitic,
anti - hypoxic, antidepressant and anti-Parki nsoni stic R,

properties as well as capability to potentiate ef&ﬁct
of other analgetics. 16. An agent possessing 2
aRalig dydwgemniGOOHS [-aOMR0 mherespaRgTizl Ci-Cg, alkyl or ,

anti - hypoxic, antidepressant and anti-Parki nsoni stic

wherefif Rpi§ hyi@ge@sr 1BydroRpgioapabi | ity to potentiate effect
' of other anal getics conprising the conpound of

QR%E‘\?J ?&d}{é@éﬂ}lélc%drﬁy Eﬁzug%f @b ,e%ag!jéacjﬁgﬁt%%le & Rreof and a

grou

wher el Rl is or

- roxy_ group; R2 is hydrogen or am no
Phamg?%ﬁlggﬁﬁ%°?%%t§?“?ﬁg'é%b-stitut ed with GH3(CH2) n0O-, where

is.0 7 - CH2 to 4;. R3 is hydrogen, -000H, . .
"lecHls, PhfErESHs! SoOBEOBHOL RRHIIBE o G o Rpospsing capability o
._...hydrogen or a hydroxy group, .. "
inhibit “cyclooxygenase activity, “analgetic, anti-inflammatory, spasmolitic, anti-hypoxic,
antidepressant and anti-Parkinsonistic properties as well as capability to potentiate effect of other
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

R4
RI-C|H-CONH-ICH-CH2@ @
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),,CO-, where m is 0

Ry
. : -CH2@
to 4; Rz is hydrogen, -COOH, -COORg, where R is C;-Cg alkyl or

is hydrogen or a hydroxy group,

, where R

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



R4 i s hydrogen, a hydroxy group; or a pharmaceutically
acceptable salt thereof. 555517. Use of the conpound
of general fornula | R4 RI-CHCONHHCHCH2 \ / (j) Rz
Ff% Oe Sttt & Jﬁ ol &ge\{i@a{ﬁ'ﬂgﬁ% Is or , where RS is
hydrogen or 9 droxy © group; i s hydrogen or am no
group optionally substituted with (CH2),,, CO,
where mis 0 to 4; R7 -CH2 R3/Ts)aydrogen, - COOH,

- COORS6, mhereRREPI€Cmﬂ4€B+al {'Hlib where@) R7 is
hydrogen or a h%groxy gqgup R)\' / ydrogen, a hydroxy
group; or a pharnaceutically acceptable salt thereof,
for manufacturing a nedi cament possessing
cycl ooxygenBse/+nNi bi ti ng aot 18. Use of
conpounds accg y-¢19,-cl ai m anal geti c,
ant i -i nf | ammate SpaSﬁD|ItI\ .ntl-hypOX|c
aerdedtiei$sant and anti - ®ar ki nsoni st+ Whergehy i hysirogsn| or hydroxy
as agents possessing capability to potentiate effect

group;of ot her analgetics. 19. A nethod for treating pain
syndrones of different genesis, inflamatory and
iRafik Apdragat yr deigeesdd optivnall g satsetutal witRiOH;8CH)ECO-, where m is 0
connective tissue as well as skel etal -muscul ar

to4; system other diseases acconpani ed by inflanmmation,
spasns, depression, hypoxia as well as signs of
Par ki nsoni sm conpri sing adnm nistration to a nmanmal of

an effective amount of the conpound of general Ry
formulal - R& R-CHCONH-CHCH2 \ / (1) -CH;

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

, where
R7 is hydrogen or a hydroxy group,

R4 is hydrogen, a hydroxy group; or a phar_maceutically 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-Parkinsonistic' 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
RI-C‘JH-CONH-('JH-CHT@ @
R, R;



R2 R3r 56 R5 R5 j-CH2- wherein RL is - or a, wherein

R5 i s hydrogen or hydroxy goup; R2 i s hydrogen or

am no group optionally substituted wth CH3(CH2) nCO-,

where inis 0 to 4, R7 -CH2 R3 is hydrogen, -COCH,

- CooR6, wheRen@\s CI-C6 Bk ar , where R7 is

hydr ogen or >CGHgr oup, @ hydr ogen, a hydr oxy

u ar maceutically pt a I e

qﬁﬁ)er$ﬁe thod accordi ngorto claim 19% o F}}{ lgrhgdm%e" or hydroxy
post operative pain, posttraumatic pain as vveII as

8r0UPspai n syndrones of gynecol ogi cal , neurol ogi cal ,
cancerous, dental origin, rheumatoid arthritis, )
a1 isrhygeaghy or gaidersrper optieiially sulkstityteth Wathelehl (CE2)mCO-, where m is 0
spondyl l oarthritis, gout arthtritis, osteoarthrosis,

to4; extra-articular rheumatic fever and thronbophlebitis,
as well as enotional -stress 'states and di sorders
caused by spasns, hypoxia and acconpanying Parki nsan

R
di sease. 21. The method according to claim 12114” 7

wherein a conpound of general formula (I)
aRlyrisrhydtoper,d GOOH, <COORgawhaa Ryiis 0, -@ishatkylanal get i

R is hydrogen or a hydroxy group,

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
anhritis, 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.



