1 2420-300723/042 PHENYL-N-ACYL DERIVATIVES OF AMINES AND
AMINO ACIDS, A PROCESS FOR THE PREPARATION THEREOF, A
PHARMACEUTICAL COMPOSITION AND USE THEREOF The present
invention relates to the field of bioorganic chemistry and concerns novel
compounds, phenyl-N-acyl derivatives of biogenic amines as well as a

process for synthesis of novel and knbwn compounds, use thereafdmn-300723/042
medicine as potential analgetic, anti-inflammatory, spasmolitic and

anti-hypdXigragants; 46 Ve D AR Bga ity BEs9EssMENnti AR PraddaNE atiDs, A
Parkinsonistic effect and ability to potentiate effect of other analgetics.
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general fofrmula (XV) and use thereof as selective ligands of NMDA

nJﬁ@%Mﬁ@%&b%ﬁ%Mﬁﬁﬂ{ sdardreatingnehranicapdiicinigraing deagachmasmatory,
well as anesthetics. However, the indicated publication does not disclose

spasieblatactadizenspegificistieiuseacowaspendirg tto pesponndami-dands¥nt, anti-
of the present invention and any data supporting the declared activity are

Panhissed sandfoo amdabiidy X astantintarisedidtehcommpimgics and synthesis
thereof are disclosed in the process for preparation of other amines
derivatives only. Compounds IX, X dAt3abf the instant invention are also

disclosed in earlier publications which h lable to
oUDIL P HE DAL JAEETSFIHE TRLRIEE S bhneator W gt oo

|nd|ga£ed f%mqveeg (t)g %%elﬂgﬁefgnfor a Q{Wrent purpose. 2

eéw(% h SG‘?oxyp enylj-propiony p ethylamine (IX) is disclosed in
Jacobson K.A., Kirk K.L. New high- performance liquid chromatographic
procedure for the detection and :
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which, among the others, covers 3—(p~hydroxyphenyl)-propionyl phenylethylamine, 3-(p-
hydroxyphenyl)-propionyltyramine and 3-phenylpropionyl phenylethylamine (compounds IX, X,
X1 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 és well as anesthetics. However, the indicated
publication does not disclose or characterize spgciﬁc 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 IX, X aﬁd X1 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.



guantification of 0-phenylethylamine.// J. Chromatography. 1987. V. 415.
P. 124-128); 3-(p- hydroxyphenyl)-propionyl tyramine (X) is disclosed in
R.B. Herbert, A.E.Kattah. The biosynthesis of Seeletium alkaloids in
Sceletium subvelutinum L. Bolus. // Tetrahedron. 1990. V.46. No 20.
P.7105-7118 and 3-phenyl propionyl phgnylethylamine (XI) is disclosed in

Maldgpadp E., Hernandez E., Ortega A, ides maripe and.other

consti O%hﬁ%%r%xr%p é‘fn r;}i 2 cl)?]ndltljigpcif.?/y B@%c Helzém?%gﬁ. S.?L%i%‘-ﬂl%ffmbson KA
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possibility to use” compounds of general formula (XV) for preventing some
cReGifickinds of-prinysushiasimeigr ainerbeadachpychsnicpain sspvellas:s); 3-(p-
use thereof for anesthesia due to is the ability of said compounds to act as -
1selegtiyieligndspiddyM BAanece plED) subtipelosédovie VRIB W23 20E . Kattah. The
lacks any data supporting the declared activity of the this group of
teosynpbenidsiafus ttius) thielpidssibifitylts ussuhyehidompbuBgtifor/tHgtrahedron. 1990.
indicated purpose on particular in vivo animal models and hence, = ,
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on the assertion that all the compounds disclosed in the indicated .
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Shbypes, Hhe publicaten of ap.Ipigrational appiication WO 97/23202
15¢j0%e¢a process for “synthesis of 3-(p-hydroxyphenyl)-propionyl

phenyjethylaming, (159 sisingeln iy xybrosRiiazolenbeRise ReepBEsibility to use
N,N'-dicyclohexylcarbodiimide (DCC). A process for isolating and purifying

cRIdremrauRt-iainehtiseloseramenatie shvsigatehanigabepRstaris as migraine
only melting point and 'H-NMR spectroscopy are given. Article Jackson

Héabacliir kelednidN esinhighwadirfer sn ceetapdidoc hiossatograjphico prodedabdity of said
for the detection and quantification of fl-phenylethylamine.// J.

Chomeiotrachys O8TvY dgmdp adMD8 diselise subiersynithespyaf WO 97/23202
3-(p-hydroxyphenyl)-propionyl phenylethylamine (IX) using a modified

Inglexgro0 GathimRROESE St dERBIRY ASRBhehiAg hipdighi! semPpEdfan thus the
IS carried out in tt].3 mixtu’regrniatht%nol&.II\/It IélaZHPO4, pH 815 :1?111 USiQ%n‘ﬁla} models
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melting point only. In accordance with this article, 3-(p-

LydievnbenybpreripavRheryisthylamingirapaisd isHses asamiriemabelective

standard in an
ligands of NMDA receptor subtypes.

The publication of the International application WO 97/23202 discloses a process for
synthesis  of  3-(p-hydroxyphenyl)-propionyl  phenylethylamine = (IX)  using ’ 1-
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)-



electrochemical detector in quantitative determination of intrinsic
phenylethylamine level in body fluids using the FIPLC method. Article

Herbert R.B.. Kattah A.E. The biosynthesis of Sceletium alkaloids in

Sceletium subvlutinum L. Bolus.// Tetrar}?edron. 1990. V.46. No 20.

P.7105-7118 discloses the use of 3-(p- Hydroxyphenyl)-propionyl tyramine

X).as. an intermediate | thesi letiurn. , suhvluti I ids., i’
A B S A MR TR, v
sﬁﬁeﬁeemmgiﬁtit}%&@%ﬁﬁtyeﬁ@ﬁﬁw'gptﬂaﬁa&emiw&tb@irzﬁ)ﬁ&kummte reagent). The
chromatography for purifying the target product with a comparatively low i
pyipld@pRudtd8Yahatitearial o yMal donaaopointiarmandezddafetegd fis article, 3-(p-
Amides, coumarine and other constituents from Simsia cronquistii. //
hipfrptogtheny])190BioRyl 418}y ischo spepsoldtionueé B asphenyiqouapismyard in an
phenylethylamine (XI) from an overland part of Simsia cronquistii plants
elpstrophemicabdeteeirietry IIMINNIFE ststcmbropy datelrarsiwatharytpiBylamine level in
melting point are %esented. No biological activity data are presented.
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(DMT- is osed’in Kumishima wachi
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amines in alcohols using a new alcohol- and water-soluble condensing
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drawback e given synthesis method is formation of a byproduct and

stheineatrinusiogpeepatitive thipolayerehrwmeaiagraphy taupugfynthedargatthod. A
.product that complicates the process and must inevitably lead to lowering
shietdsmingsyitbeohtiis; paohéghiyibioneédarepeddsiot (6N makingmao@@physfor purifying
indicated. Compound Xl was synthesized to study applicability of the novel

thoaersh srogusg Bifh B IPTORARAL MelBirhaeid @PoyEdSite: and phenylalanine
amino_acid derivatives such as 3-(p hf){droxyphenyl)r-@:o ionyltyrosine,,

phenyiBfoBbFHFBERRE B hEny REBRIS obind SREYIpMON Ry ISR &rtd other
Ssnorienviyrosie ety esier (campounse X, Xy XL a0 .

e presen n, respectlive n e stu elr inhibiting

pﬁ&%ﬁtﬁapmﬁﬁh&wﬁm}q%wgﬁsqﬂaﬂ% Qéé?%iﬁnﬁ%ft%?@%ﬁé Bf8uistii plants and
farussae snail are disclosed in the articles Takeuchi H., Ariyoshi Y.,

nieifechs @foNdestatnhend ppepiRByldy-Hasipevamddtie melting point are presented. No
biological activity data are presented.

Synthesis of the compound XI using a condensing agent 4-(4,6-dimethoxy-1.3.5-triasin~
2-yl)-4-methylmorpholine chloride (DMT-MM) is disclosed in Kumishima M., Kawachj C.,
Hioki K. et al. Formation of carboxamides by direct condensation of carboxylic acids and amines
in alcohols using a new alcohol- and water-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.



derivatives on the excitability of an identifiable giant neuron of Achatina
fulica ferussac.// Comparative biochemistry and physiology. C:
Comparative pharmacology. 1982. V.72. No 2.P. 225-229 and Y. Ariyoshi,
H. Takeuchi. Structure-activity relationships of N-f3-phenylpropionyl-
L-tyrosine and its derivatives on the inhibition of an identifiable giant

neuro Rgh%gsp‘f&ea{}rgm %Hé‘”p«eﬁﬁ;la‘?arﬁ)&arm(ﬁgl' gc?§zde¥i\zgt_iv_es such  as 3-(p-
P.631-639. In the article Y. Ariyoshi,'H. Takeuchi, Structure-activity

HRIRHPRARS-BfNiédsRenwiropionyiteriyasiienangrésderivativesatidb&ytyrosine,
_inhibition of an identifiable giant neuron of an African giant snail. // Br. J.
pRbapapnylA8RindVadd .pRe6BO8OnAttypital teehnl gserofcsyihesis XV, XV, XVI,
compounds XIV, XV, XVI, XVIIl and XXI by the method of activated
AN Bkysdcehimidbegstesesiusivigtias ansaminelteendtivestydosinehemattijbiting effect on
ester with subsequent saponification thereof (for compounds XIV, XV, XVI,
thaAiNseyeaeifisatiliptiiphipstepehemnt drberutdits ardargiandd for diardosed in the
compounds are not given. Furthermore, synthesis of phenylacetyltyrosine

ARG WIRARE i Vel (82%%) dsinbTE Ky droXyBRRANHS P QRipny-L-tyrosine and its
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dtyrosmese?ﬁy Sster and eny?proplonlc acid with su Oseauen '
é&ﬁ&ﬁé@ﬁ@tﬁ&ﬂ&ﬁm}% é’rﬁtﬁl&%ﬂi§$P@%%}%999@?H5%9941¥%y. 1982. V.72. No 2.P.
Pendharkar S.M., Kohn J. Hydrolytic degradation of tyrosine-derived
opslysarbpnates, @ alass. afmenki G maierals: Rartdlagbidy of sedglphenyipropionyl-
compounds. // Biomaterials. 2000. V. 21. No 23. P. 2371-2378. 'H-NMR
Ispecitnsenpiandivaglitagpoiaimisitprestatedbnbiatiegisnoheuron of an African giant
phenylpropionyl phenylalanine (XVIII) by the ehioroanhydride method in
sthd.pfeBenteRibK@pbis theelo¥el i’ 1edstipN. 'S phegatstrinyK larfeddhid . H. Takeuchi.
Scheider E., 5 Lichtenstein N. Phenylacetyl and phenylpropionyl amino
ShietererEiY i hBiRE PP B O V- GrabsmiipecsiaitHickatecsng aidirFesietiyatees on the
.to acylase. L// Israel Journal of Chemjstry. 1974. \.12. No 3. P.757-763.

lﬁ\%éatﬂ?é‘ S6ifR Al "eﬁt&‘i‘ta‘ﬁ%\]lﬂ%ﬁs"éf@ ot géﬂtg&ném-ezi?hés Pragppacol. 1982.
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compoun enyeipro onyltyrosine methyf ester
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implemented by the method of activated N- oxysuccinimide esters.
- cSiynthesissabehemlacpthyirasnylalrrioe (X} sipiande thevsyrthesiy of XV is

compound

described, but physicochemical constants and an yields for said compounds are not given.
Furthermore, synthesis of phenylacetyltyrosine (XV) with a high yield (94%) using 1-
hydroxybenzotriasol and ethyl-3(3-dimethylamino)propylcarbodiimide using as staﬁing
compounds tyrosine ethyl ester and phenylpropionic acid with subsequent saponification of ethyl
ester is disclosed in Tangpasuthadol V., Pendharkar S.M., Kohn J. Hydrolytic degradation of
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 spectroscopy and melting point are
presented. .

Synthesis of phenylpropionyl phenylalanine (XVIII) by the chloroanhydride method in

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



XVIII using chloroanhydride of phenylacetic acid is disclosed in Chen H.M.,

Hsu M.S., Huang L.J., et at. Effect of N-phenylacetyl L-amino acids on the
differentiation of HL-60 cells.// Chinese Pharmaceutical Journal. 2001.

V.53. No 3. P.157-167. The physicochemical characteristics of the target
compound (melting point, 'H-NMR- and I??-spectroscopy, mass-
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the publication of the International application WO 97/23202, however,
Nynthesis.age vbysicashrmisal shafartRusits o eeahtle Nheseieleen carried

Compound (XX) is synthesized in order to use it as a monomer for the
dureparationtobibiedegiad ablgynolyneassitormparithleowitbutis3DESL. A natural
compound isolated from the symbiotic bacterium Xenorhandus

nemaktthehjlips; pishehytagetytetbiphesinr(CN]) wameytitheskiethpyRheatent 57193437
chloroanhydride method and characterized by physicochemical data of
(Faqmir- 4BCYRVR- AYIIRISpéereSdepiipazaeh ditrdiegpgihifelfhgetivated N-
point in the publication of the International application WO 01/49656. In

Yy HHAR 65 Stivity of compound XXIII has been investigated. A

generg, IinuIa oIS, LaTpaUnds dlsciosed I NG RUDIEARN OIS, of compound

Interna)(lona appiicatro coversalso the other compoun

oG ie.nant el PS A RURDSOMIACERYAMINBhen .M., Hsu M.S., Huang
p-hydroxyphenylacetylphenylethylamine, and phenylacetyltyramine

1(gonapungdgad| oV M-srchMh@ishe. instiapt dede ndionhd espREiROn of HL-60 cells./
However, said publication does not disclose neither particular structural

datmesda@ipftihe cindidatetheampzids Viés sythekis Rhieredf,7nofhe  physicochemical
physicochemical constants, nor biological activit}/ data.
cRimertyhinopiofythyrtameiiecOXPP i entione i dinth eHttit |8 -Taike R HPpHIEOSHIPY, mass-
Tamura Hiroko. The effects of aromatic amino acid derivatives on the

SEREHALIRY GFarPTeReRifabl gAY BRS AV HHOA RN Jiznbeghafstablished to be an

(Achatina fulica fer ssa%c . /| British Journal of Pharmacology. 1980. V. 69.
iRyefor ey SRRNIH Wisclosure of synthesis thereof and

physI%Q&)Dﬁ%Po%yﬁ%%%qﬁ%g%%%‘?l%pgsBlérpl%%%}be%%%ﬁ‘ (XX) is mentioned in the
publication of the International application WO 97/23202, however, synthesis and
physicochemical characteristics thereof are not presented. Compound (XX) is synthesized in
order to use it as a monomer for the preparation of biodegradable polymers comparable with
tissues.

A natural compound isolated from the symbiotic bacterium Xenorhabdus nematophilus,
phenylacetylethylamin (XXII[) 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 imvention: p-



In the article Garrett C.E., Jiang X., Prasad K, Pepic O. New observations

on peptide bond formation using CDMT. // Tetrahedron Letters. 2002.

V.43, No 23. p,4161-4165 phenylpropionylphenylalanine methyl ester

(XXIV) and a process for synthesis thereof using the condensing agent
2-ch|oro-4,6-dimethoxy-1,3,5-triasine(CIIf|\/IT) in the presence of N-
methylmorpholine are disclosed. Howeyer, neither physicochemical

e R S o, o SR e A e Re n
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one-step synthesis and isolation of the product by precipitating with water
W&“@r!ns@i@hﬁﬁﬁl‘i@«ﬁﬂgfﬁﬂh&awtpﬂf@l@E@dﬁ&ﬂﬂitiﬁﬁtmﬂl@ryi@}dcﬁfrgo%rmulae of the
Article Peric M., Vercek B., Petrie A. w-Diazoacetophenones as reagents

itali e tadll ¢ @msbusele citv espnadiedtiothaéen suninbygrawheibadtad@kimicanor biological
5lovenica. 1996. V.43. No 2. P.163-173 discloses synthesis of
ghienyldaetyltyrosine methyl ester (XXII) an intermediate for peptide

synthesis by condensation of phenylacetic acid with tyrosine methyl ester
throudthfaY e EEdRsk &t I B piRRSAnE: cbfpBist Sekercieligshis Tamura
column chrgmatography is obligatory., Melting Point, . . .
ok RS SEETRECAIRRHE aéi%‘r%ie?ﬁt FSHERLE REDSRECHRELLY i identifiable giant
Phenmylacethylphenylalani ethyl ester {XXV).in agcordance wi
TG A R VLt oo SRR Aot £ BTN Pharmacolosy.

i‘gﬁh any @‘aﬂxl ﬂ%i%@@zﬁ%ﬁﬁ%@%%%&@%@ﬂé@? feaprent Bflysicochemical

sickle cell disease. // Proceedings of the National Academy of Sciences of

dhaddnitest Siatesglofersiess. 1984. V.81. No 10. P.3190-3194 was
synthesized by the method of activated N-oxysuccinimide esters with

subsenutat4piclticasioettby. Eoldimme chromatdgka fepic RhySioociemigadns on peptide
constants for said compound are not presented. In this article, compound

boXY firmatientenviegli&tBMilsyfithEsitshstivombeitae X00WhicH3s Dleingg- p.4161-4165
investigated as a candidate agent for treating sickle cell disease.

phspHEifRisTY BhFRtpaRMe M ARy Hthb 1 Bieestisdbnty sihayisghereof using the

known [Didziapetris R., Drabpig B., Schellenber Jakubke H.D.,

TR ST LT KA 3ed rota B ke Dot fafeence of N
I%Q?EBE!HYI%K—%’HB%Q%% PEMISING gpRgach H&i%%@?gﬁo%igﬁ SIRGSIRes of said
FEBS Letters. 1991. V.287. No 1-2. P.31-33]. Patent US 2003199566 (Bok
RmpEES noleRBYid- dRhenolifcasid deshiatives andsCompasiomhinht process has the

preventing or treating blood lipid level-related diseases comprising the
BAGVEhg advantages: a one-step synthesis and isolation of the product by precipitating with
water results in a chromatographically pure produet with a high yield of 90%.

Article Peric M., Vercek B., Petric A. w-Diazoacetophenones as reagents for a mild and
selective protection of an amino group. // Acta Chimica Slovenica. 1996. V.43. No 2. P.163-173
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, 'H-NMR-spectroscopy and elemental analysis data are presented.

Phenmylacethylphenylalanine methyl ester (XXV) in accordance with Votano J.R,,

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



discloses a synthesis of 3-(p-hydroxyphenyl)-propionylphenylalanine (XVII)

and 3-(p- hydroxyphenyl)-propionylphenylalanine methyl ester (XIlI) is

using I-hydroxybenzotriasol. and

1-[3-(dimethylamino)propyl]-3-ethylcarbadiimide hydrochloride in the

presence of triethylamine. For preparin
3-(p-hydroxyphenyl)-propionylphenylalanine (XVII ification o .
o R P e TR R A of sences
of BoURAEIRE.RRr £AMRAUAGS: data Qfd irNMIRs RS was synthesized by the method
13C-NMR-spectroscopy are presented. Compounds XVIl and XIII are )
BrpesRd 1058 LRt iRiRreMentingraad Eealing israsses Besoniatedhtthatography.
blood level of lipids. The International application publication WO 9952962 :
PiigitoseanBefh-ctrydaoyfoh syl oropiony kty rasine deandy e sier XX Mmpound XXV
Melting point, data of 1H-NMR- and 13C-NMR-spectroscopy are
iprasemtedediatalgeticndffeist 8 knoneied BeXmphichanteeing mvesiddptasitisandidate
different mechanisms, in_particular by inhibiting cyclooxigenase enzyme in
ageatdpacrribgieiddireddissgeeMashkovsky PPM Lekarstvennye sredstva

(Medicaments).// Moscow. Nqvaya volna publishers. 2005. P.l 63 s ]-.

Non- QT 5o TR . S8 Andk e Gtor AGEHIE posbals Fnovwn
ias “Qoest'ﬁs”iréf‘gﬁ%%g palgalic, siiect aryong he drigs 1oWelind\ sYRIResis: acyiase-
of azllgggenes. on-narcotic anaflgetfgcs aré represented by salicilates

CQ%Q%H);;WJ&@%% qgﬁ%%l%ﬁﬁ m}g%iré%@geggig)pﬁ%ing approach in enzymatic

para-aminophenol (paracetamol). To non-steroid anti-inflammatory agents
PRBIRIB Gy Ala sk arvEsDef satisylicoacetigsprepionicrad antranylic acids.

Non-narcotic analgetics and non- steroid anti-inflammatory agents along

with anadgeticSe?e0s prssessBukti-tnfldueematolyoagd Tanfpyeliic adtioderivatives and
[Kukushkin M.L., Khitrov N.K. Obshchaya patologiya boli (General
cpmproitigy fof pirngntivostdrating dieiddipidbieshirslapgdodiscpags sag@sping the same)
Ulcerogeneity is the main side effect of non-steroid anti-inflammator

i \&}i}h and 3-(p-

digglaies. & pRenéiralmatic e tretnicarimoBErabeR fetics

AT AN T BB, RSV AT s DU IOHLIG 200, PGS oertctissl and
e A Rt preseneeof
HANBNRINE - FoO0ane s (oMUY ropionylphenylalanine (XVII) saponification
of compound (XIII) was further carried out with yield of the target product 78%. For the both
compounds, data of 'H-NMR- and 13C-NI\/IR—spectrOSCOpy are presented. Compounds XVII and
XIII are proposed to be used for preventing and treating 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
13C-NMR-spec‘croscopy 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-



Nejrotoxiny | sredstva dlya lecheniya bolezni Parkinsona. Ill. Sredstva,
oposredovanno Vvlijaushchiye na dofaminergicheskuyu sistemu,
(Neurotoxines and agents for treating Parkinson's disease. Ill. Agents with
mediated effect on the dopaminergic sys%\e‘m). Khimiko-
pharmacevticheskij zhurnal. 2005. T.39. No 11. S.3-11 ]. Such activity is
posed to be partially realized being mediated through prostaglandins

effecting the dopaminergic system. Anti-serotonine drugs are also known
to exexlsa-pasiive sffectiep thel depRAmiReISYSERIMm Rarkinsosdiseasss the most
promoting binding receptors to dopamine antagonists [M.G. Kadieva, E.T.
gafaesyamalpdii. difatsuaveng\hp atognydvereaistventiydsledhanigebele Auin-narcotic
Parkinsona (Neurotoxines and agents for treating Parkinson's disease)
daRigatke-pleanpreseveidh by kil idiaresalas P00, Y30 INee HeriB@ivdy . (Thidapiaie analgin)
also other mechanisms of action of anti-Parkinsonistic drugs [Mashkovsky
PP \VPRSRATSI0BRTIRG sterRtTRMORdidem AT NitbsasivinjavaHapImeents  belong

ublishers. 2005. P.138]. 9 Depending on mechanism of action, .
SEFRIAR 7o SESHIEY Mo SBAIENRA T R OBFAT o6 SaretRle mnleetes and non-

g e(r)or}?aarytiﬂle Qxydase inhibitars, ievgl aaﬂgipgdagtﬁ Qlogkers of DISAMINE vy and
serotonin, ¢ ofecys?cr))f(in‘io’n a-a reﬁoreceptor f as vgﬂy%blvp

zl'n% ?Féﬁ\é%@ﬁb!&o[gﬁgﬁ%é}n WE@'R@%@@M’ M%ﬁﬁf?é(yfa I}JQ{X%&@&?(General pathology
Y e

ublishers. 2005. P.109]. Since the use of the known antidepressants and

Stpactyralyscelaied-aAmnRQUIMSHS s ARTAMPRIPEELLY DIBISLOMSS &S iR sntid ide effect
effects, then search for novel safe and efficient drugs having such action

¢$ actJgbrdideansdmifaheaompands af the-presenticnvidatieifetoriprefrentingerved in
and treating depressive conditions was unknown. Hypoxia is observed in
mateeiiousvphtioftsyionl mestesimelvfingtidisdideskkof shie Bitlih Fokastioasnye sredstva
Antioxidants improve utilization of circulating oxygen by the body

SAHFRRSHIS dSMdpsFRE: STy bEA) A8 Ry B a&é it DHtlgs having such

action are not numerous [Mashkaqvsky PPM Lekarsfvennye sredstva .. .
Mo A TG AP b G SRSk 0T G983 Sy slclate
drugs including those controllin \Y! t NS itionall S

13%'{)'_ e}t/%&lllce: Sgg pp r%)é{ %HL%%C%Q e fig%é%f' o?%%‘faéc%%.@ %%re%(ﬁg% r%?%%o]%/latsueva'
1GeRRALNAS of thenRresent iyeRyan LarHhyPaXie SHectadsRRiREe N posredovanno

earlier disclosed. An object of the present invention is synthesis and use of
V1ovehang knevnipfaaiytrdicheytuyu sistemu. (Neurotoxines and agents for treating
Parkinson’s disease. III. Agents with mediated effect on the dopaminergic system). Khimiko-
pharmacevticheskij zhurnal. 2005. T.39. No 11. S.3-11]. Such activity is supposed to be partially
realized being mediated through prostaglandins effecting the dopaminergic system.
Anti-serotonine drugs are also known to exert a positive effect on the dopamine system in
Parkinson’s disease promoting binding receptors to dopamine antagonists [M.G. Kadieva, ET
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. $.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].



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 agtion as well as capability to
potentiate effect of other analgeties. Summary of the invention The present

inventigpJeiatesdadenslRheidNoacyhaervatives of Amiaes RiasRe eral groups,
formula 1: R4 Ri-CH-CONI-1-CFI-CH2 (Ij RZR3 10 RS \-/ CHr Rs.

iwhereinlRi is@ocahire Ry dadaydingeorgr figgetixy afiokidai? i81byidiegen histamine,
ar amino group optionally substituted with CH3(CH2)m,CO-, where m is 0
SROI@HY tohdleRBtigkinydrogedrerO@RR=C QRBswklerePPR6 iseRisTmiivy| sredstva
or , wherein R7 is hydrogen or hydrox?{ roup, R4 is hydrogen or hydroxy
Qediprosats ol VRS AN al\E o rABBuE Hgﬁén%}%é-fgr}ﬁﬂ]a lis not phenyl a

cety Ityramine, 3-(p-hydroxyphenyl)propionylphenylethylamine, ,
3-(p-hy/AFBXYIS BTy IFpraE ok PR P PSSR UGk e R Ethyompounds s

lamine, .3-phenylpropionyltyramine -
R o Pe oropionpH ey L e epove! safe nd efficent drus

}%%BMWM%%Q%QWQ PRI SRR, cﬁ%&%ﬁMJWPH{Q B}@%m§m%ntion for preventing

-and treating depressive conditions was unknown.

Hypoxia is observed in numerous pathological states including disorders of the brain
functions. Antioxidants improve utilization of circulating oxygen by the body enhancing
resistance of the body to oxygen deficit. Drugs having such action are not numerous
[Mashkovsky PPM Lekarstvennye sredstva (Medicaments).// Moscow. Novaya volna publishers.
2005. P.729]. Many drugs including those controlling activity of the CNS additionally possess
ax;tiwhypoxic properties enhancing efficacy of their actior;._ 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 .
RI-QH-CONH-gH-Cﬂz@ )
R, R3

formula I



phenylacetyltyrosine, 3-(p-hydroxyphenyl)propionylphenylalanine,
3-phenylpropionylphenylalanine, phenylacetylphenylalanine, 3
(p-hydroxyphenyl)propionyltyrosine methyl ester,
3-phenylpropionyltyrosine methyl ester, Bhenylacetyltyrosme methyl ester,
phenylaeetylphenylethylamine, 3- pheny]lproplonylphenylalanlne methyl
ester, 11 phenylacgtylphenylalanine rqgthyl ester,
3-(p-hydroxyphenyl)prop I-aglrosme be ester; or pharmaceutically
acceptable salts thereN 3 essﬁ19 eye] apxygénase -inhibiting activity,
anti-iffgtifaRor and analgetic acti8h, spasmolitic; AATRyRokiydrogen or hydroxy
anti-Parkinsonistic and antidepressant action as well as capability to
gﬁ%‘f@ntlate effect of other analgetics. The present |nvent|on also relates to

the u ounds of eneral fonnu

0 ¢ e R SR R e L ﬁh%‘z%e mis0
group; Rc is hydrogen or amino group optlonally substltuted with
CHs(CH2)mCO-, where mis 0 R7 -CHZ to 4; R3 is hydrog
-COORS, where R6 is CI-C6 alkyl or , wherein R7 is hydroger?o gyoxy
teyfodip, IRIMs%yafo@@%r ﬁ@%@@b@@ﬁi&%pﬁgnrﬁ’a@wﬁ@any acceptable
salts thereof as cyclooxygenase-inhibitors, analgetic and

RertindiosnmatomrTenugibitic, anti-hypoxic, anti-
R4 is hydrogen or hydroxy group;

, wherein

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-phenylipropionyltyrosine,

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,



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-iqfllammatory and analgetic action,
as well as antidepressant, spasmolitic, anti-hypoxic, anti-Parkinsonistic

actio%&gg@%ﬁgﬁgﬁgfﬁg\é%&@p%&g the compound of formula I or

pharmaceutically acceptable salts thereof and optionally a
pharmagerficalyaeseniabiesariesshetieyisspigct-matter of the

invention is a method for treating pain syndromes of different genesis as

well asrdisieasescadcainpanieptddyeinfdmmiationt gpasmsnfypolimxygenase-inhibiting
depression 12 and parkinsonism signs, comprising administration of an -
agffeictivensintdiamrodithe esinpwlentobcgenepaifoehitita fgr-Aypoxic, anti-Parkinsonistic
pharmaceutically acceptable salt thereof optionally in combination with
BHthuiidaprefsticecing Praet 6 FApehtion iaiseivatiate siischalelsioeaestssior
preparing compounds of general formula I. Detailed disclgsure of the

invertoh PrETrABYE CBFDSURESE f5ruIE S B0 AUSSHTB TR
-COOH, -COOC113. Novel preferable compound pof formula | are

presented in Table 1. Tﬁbéﬁﬂc&\ﬂﬁn@ﬁ!&g R, R,,B{n compound

X0 /\ CH,-co-NH-cH-cu_- £ \ off llokf H _CONH @H coo
p-hydroxyphenylacetyltyrosine Il H-COON H lie /\ CHi-CO-NH-CH-CHz-

/\ OH COOH p-hygrsox henylacetylpl?{%nylglanine IV H-COOCH3 -OH

CHr \ /

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

group;

R; is hydrogen or amino group optionally substituted with CH3(CH2)nCO-, where m is 0

Ry
to 4; Rj is hydrogen, -COOH, -COORg, where Ry is C;-Cg alkyl or

R7 is hydrogen or hydroxy group,

, wWherein

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

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

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

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



HO CIh.CO-NH-CH-0H,- OH i 'DOH OH &0CH,;
p-hydroxyphenylacetyltyrosine methyl ester V H i -COOCH3 H 110/
CH2-CO-NH-CH-CH1- / 5V \ / OH p-hydroxyphenylacetylphenylalanine
methyl ester VIl HH -OH H( 112-CO-NH;CHi-CH, <7> 11 -\:7/OH |
p-hydroxyphenyl acetyltyramine [---\VIII'J\IHH HI12CO-NH-CHy-C112

an IJk1kLOBlmdsr Ky p&%@ﬁ %mﬂ&&%x'@ﬁﬁﬂ%f*@c?%\éh{dlﬂt %heccompound of
F~CHs-CO-i }{ “CH \\ DH Oil COOBzl - O-CH, 0

@Mf@ﬁﬁi@tﬂ%ﬂy@(@mm&@ﬂp%ﬁc@ﬁﬁﬁﬂ%éﬁmtﬁérb&f 'ﬁﬁir&ﬁaﬂy in combination with
"}CHz-CO-NHCH-CHz- r~ OH ~.~ CI O-C .

ofrdrydioxstdsenytaeetylphenylalanine benzyl ester
CHI-CO-NH-CH-CO-NH-CHz-CH- XXVIII -CH, /OH 0 HH CHs-C-NHI

CH2 The present invention also relates to novel processes for preparing compounds of general
formula L.
Detailed disclosure of the invention
Preferable compound of formula [ are compounds wherein R3 is -COOH, -COOCH;.

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

Table 1
Compound No of R, R, R; Ry
compound
HO@CHZ-CO-NH-QH-CHZ-QO}I I ol H -COOH -OH
COOH
p-hydroxyphenylacetyltyrosine
I H -COOH H
HO@CHZ-CO-NH-QH-CHZ-© @OH
COOH
p-hydroxyphenylacetylphenylalanine
v H -COOCH; -OH
Ho<;>c1{2 -CO-NH-CH-CHy- @ @oﬂ
COOCH;
p-hydroxyphenylacetyltyrosine methyl ester
\Y H -COOCH;, H
HO@CHZ-CO-NH -CH-CHy- @ @on
COOCH;

p-hydroxyphenylacetylphenylalanine methyl

ester

HO—@CHZ-CO-NH-CHZ-CHZ

p-hydroxyphenylacetyltyramine

HO—@—CHZ-CO-NH—CHQ-CHZ

p-hydroxyphenylacetyiphenylethylamine

VIl

E

o

o
jus
s
o
I

Vil
OH

g
@ |




Il OH acetyltyrosylphenylethylamine XXIX 0 H -OH
CH,-00-NH-CH-CO-NH-CH2-CH, \ OH -Cl{p O{ CHs-C-NH CH, O 111
dH acetyltyrosyltyramine XXX H O -OH CH,-0H,-CO-NH-CH-CHz of C*
CH2 COOBz1 O-CH, O 3-phenylpropiq yltyrosine benzyl ester 0 -- =OH |

Il ~~ XXXI H CHCO-NH-CH-CHi-( SOH C~

phenylacetyltyrosine benzyl

estet-fi-—xo-CH—=CH-CONH-CHecH e =CH SO HH\FCO0=5 Ol
mga@owmm%' ﬁy})henylalani@yl ester XXXH{H 0
QCH=EH -CO-Mi-E19%¢HT COOBz{l CHc | c 0.Cnz / '2
p-hydroxyphenylacetyltyrosine benzyl ester
. XXV == H 0 H
HO@CHZ—CO-NH-QH-CHZ-Q L )on <
COOBzl o-cnz@
p-hydroxyphenylacetylphenylalanine benzyl
ester
XXVIIL - on ) H H
CH3-CO-NH-CIH-CO-N}LCHZ-CHZ ~CHy CH,-C-NH
CH,
OH
acetyltyrosylphenylethylamine
CH;-CO-NH-CH-CO-NH-CH,-CH. OH XXIX CH oH I H -OH
A s CH,-C-NH
CH,
OH
acetyltyrosyltyramine
XXX H 0 -OH
@CHZ-CHZ-CO-NH-9H~CH2®OH -CH, &
COOBz! \O-CHr@
3-phenylpropionyltyrosine benzyl ester
XXXI H By =0OH
@C}ITCO«NH-QHCHT@OH <
COOBzl \O'CHT@
phenylacetyltyrosine benzyl ester
XXXI1 H 0 H
HO-@CH;—CHZ-CO-NH-QH»CHZQ -CHy OH el
COOBz \o.c}{z«@
3-(p-hydroxyphenyl)-
propionylphenylalanine benzyl ester
O
QCHZ-CHz.co-NH-g:H-CHZQ XXX CH, @ H Nz _ H
COOBzl .
o Cﬂz@
phenylpropionylphenylalanine benzyl ester

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




phenylpropionylphenylalanine benzyl ester The known preferable
compounds of formula | are presented in Table 2. 14 Compound No of Ri
R2 R3 R4 compound ~ CH2-CO-NH-CH;,-CHz{’ OHVIHH -OH -~ /r~
phenylacetyltyramine _ CHz-CHz-CO-NH-CHz-CHz / IX cH- off HH H

HO-( \\ 3-(p-hydroxyphenyl)- propionyi phenylethylamine HO /\

H—=Q

CHCHIFCON G RIgaCHZ T\ R X=Cliggitr T ] R R R,
3-(p-hydroxyphenyl)-propionyltyramine / \rCH2- SH-CO-NH-CHZZ-CHZ- XIH
H 11 -CgZ 3-phenylpropionylpheny|eibyaaae X1l HH OH| H
caz-co-xH-cerz-cH, \/ a CH\ 3-phenylpropionyjtyramine HO -</|\
Cl1JZ7C 2-CO-I§IHI1-|-CHC-§Z (Il XIITH-COQCH3 H - COBQq7r, 3H -OH
-(p- )?f/{ﬁiﬁ%n yﬂ{f’pré BHenylalanine methy 1100-f |v
Cl(2-CHrCO-NH-CH-CHa-/ x XIV H COON OH
phenylacetyltyramine
HO@—CHZ—CHZ—CO—NH—CHZ—CHZQ IX cu,@om H H H
3-(p-hydroxyphenyl)-
propionylphenylethylamine
HO@—CHZ—CHQ—CO—N}L—CHZ—CHZOOH X .cm@on H H -OH
3-(p-hydroxyphenyl)-propionyltyramine
@CHZ-CHZ-CO—NH—CHZ—CHZQ X1 CH, @ H H H
3-phenyllpropionylphenylethylamine
@CHZ-CHZ-CO-NH-CHZ-CHZ@OH Xl -CHz@ H H -OH
3-phenylpropionyltyramine :
Ho@cnz-CHZ-CO-NH-ICH-CHZQ X CH, @ H | -COOCH; H
COOCH;
3-(p-hydroxyphenyl)-
propionylphenylalanine methyl ester
X1V - 1 |-
HO@—CHZ—CHT—CO~NH—CéXSZ)C;H2©—OH cH, @ H COOH OH
3-(p-hydroxyphenyl)-propionyltyrosine
XV H -COOH |-OH
3-phenylpropionyltyrosine




COON -CH2 3-(p-hydroxyphenyl)-propionyltyrosine F\
cru-012-co-NIr-cH-cH,{/ Oa XV CH2 A H -000H -OH COOP L
3-phenylpropionyltyrosine 15 CHz- O NH-cH-CHx'~~OH XVI H -COOH

-OH COON\_-/ phenyacetyltyrosine H

H COQH H 3-(p- hydroxyphenyl) propi ony Iphenylalanine

P W Wl B |

\ cH,-cH,-co-NH-cx-Cx, XVn off

\}\VIII H

@CHZ-CO-N}LCHZ-CHZ@

phenyiacetylphenylethyi amine

S

EHz=Ct u )é(l)‘IN kEI‘I HL, -C H+Too CHENTT _coon -0
3-phen p onylghan nine kI /\-/\VXIX H -CO@N
-OU-NFI-CH-CH z COON phenylacetylphenylalanine Y ol{ X"X CH, Oil 11
CQOCHBPl@HaPﬁ@IG’NQSEWh CO- NN -CH-CF{x ¢DOCn3 .
-(p-hydrox methyl ester XX1 H COOCHy -OH
F\C a@@-wﬂﬂ@ \ OH|-CHYEoocH i yon | H | -COOH | H
3-pheny plonyltyro§ﬂ‘?é yl ester
3-(p-hydroxyphenyl)-
propionylphenylalanine
. @cnz.criz.co-NH-gﬂ-cHz 7\ XV o @ H -COOH H
COOH \==
3-phenylpropionylphenylalanine
@ CHy-CONH-CH-CHy- @ XIX @ H -COOH H
COOH
phenylacetylphenylalanine
XX H | -COOCH; |-OH
HO CHy-CH,-CO-NH-CH-CH. oH -CHy oH
{Domamcomapand ) 9
3-(p-hydroxyphenyl)-propionyltyrosine
methyl ester
@ ' @ XX1 @ H -COOCH; |[-OH
CHy-CH,-CO-NH-CH-CH, OH -CHy
COOCH;
3-phenylpropionyltyrosine methyl ester
@CHZ_CO_ NH.CH.CH,- </:\>0H XXII @ H | -COOCH; |-OH
COOCH; \=
phenylacetyltyrosine methyl ester
XX1II H H H




XXIl 1-1 -COOCHS3 -OH Il //----\ CH,-CO-NH-CH-CHz- F \~-OH COOCH3
A phenylacetyltyrosine methyl ester XXIIl H NI | CH,-CO-NH. CFI2-CHz Q
\'/ 02 phenylacetylphenylethylamine 16 XXIV At' -COOCI13 H
C~cx2-cry,-co-Nx-cx-cH2 -CHr COOCKI; - 3-phenylpropionylphenylalanine
methyl ester XXV H -COOCH3 H /\CI-"IS-CONH-CH-CHC- ~ [ 600cH30

tenymethytphenytatanine methyt ester i A XXXV =H 0| -COOCH, | H
CHI%-@HC&XIZH-EEECI@I - |ICx=1 phenyH henylalaninc
benzytester / \ XXXIVEXH G HO4 CHi-CHi-CO-NH-CH-GH_ DA

COOBzi - O-CH CJJJ 3-(p-hydroxyphenyl)-propionyltyrosing -
3-phenylpropionylphenylalanine methyl

A) %4

ester

XXV H | -COOCH; H
QCHZ-CO-NH-C;H-CHZ-Q @
COOCH,

phenyimethylphenylalanine methyl ester

XXXV = H| 0 H
QCHTCO-NH-QH-CHTQ P e —
CO0Bzl O‘CHZ@

phenylmethylphenylalanine benzyl ester

XXXIV H 0 -OH
Ho@CHZ-CHZ-CO-NH-gH-CHZQoH CH oH I
¢ooBzi o-CHZQ

3-(p-hydroxyphenyl)-propionyltyrosine

benzyl ester

Compounds of general formula I are prepared by activation of a carboxyl group of p-
hydroxyphenylacetic acid or phenylacetic acid by reacting with diphenylphosphorylazide
(DPPA) and triethylamine (TEA) in an organic solvent, preferably N,N-dimethylformamide,
ethylacetate at cooling preferably at the temperature ranging from -25° to 0°, followed by
reacting with an amino derivative. Preferably, activation of carboxy group is implemented using
1-1.2 equivalents of DPPA and TEA. As an amino derivative, tyrosine and phenylalanine esters
may be used. For preparing compounds II and 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%s).

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



benzyl ester Compounds of general formula | are prepared by activation of
a carboxyl group of p- hydroxyphenyl acetic 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 rahbing from -25 to O, followed by
g&aec:tieng with an amino derivative, Preferably, activation of carboxy group is
|mpIITéménted using 1-1.2 equivalents of DPPA and TEA. As an amino
derivative, tyrosine and phenylalaning.gsters may be used. For preparing
compounds 11 and 111, as a starting amino derivative, tyrosine and

phenylalanine benzyl esters are.used r tively, followed by the owal
of benzy]-grauptby nathtytiﬁzenD §E’er% like-the @aiHiet-
synthesis#nethods of the kno ompotinds of forrfula 1, the use e
diphenylphosphorylazide method allowed to decrease the number of .

steps Noashedyrigodedeté, the Biel.of isofatinuchdiagtirete dodumisini/kydfoxy substituent
_carboxylic component, to be restricted by extraction for isolating target '

i phsRAhEws RGN BHARERAIGE Ya06dhs. MeoratbrSbréhSuPayiriadride esters,
by the diphenylphosphorylase method is presented in 17 eme

QLIS | B4 DBBA, TEAD ,’?@ﬂ&yl|-660£e$%?ﬁ%acﬂ?1€1f9?“%%y o released -
R,-Cll-CO:NH:-CH-CH2 R..R3 t--10' R R, Novel compounds;l, | oYL £
LR e I e T

L4150 RIERaraigdasing bemeihed-af Rativatad MOWNSYESIMIAS EX8ISiing high

advantage of which is availability of reagents, water-solubility of released

}M:‘Icﬂygr ysuesinigides fast somninggitdeteenetianObPreRatRGubstituent in phenyl
N-oxysuccinimide esters of acylating agents and reaction of amide bond
doipatiomcanddhe pessibiitypodmshie piogekighyyiedsis of thedgygetinimide esters of
products (70-80%) in spite of the presence of hydroxy substituent in phenyl
agpiipgl ngauordmAiecdvith eheverorb By Procebendyertiegpidogr phenylacetic acid into
N-oxysuccinimide esters of acylating agents is realized by converting

B YR HERSBERI S e S BithyRicalid A8 Rl XuRlimide method (DCC-
TGO i & high Sieid (HB0LR 905 aht BYESRAR HRRERGR P S B by reaction
between N-oxysuccinimide esters and an amino derivative, also with high yields (70-80%) for a
short time (1-2 hours) and without using chromatographic purification of the target product. As
an amino derivative, tyrosine and phenylalanine esters may be used. Similarly, the known
compounds X, XI, XII, XIII, XV, XVII, XIX, XX, XXII, XXIII, XXIV can be prepared,
synthesis of which using the method of activated N-oxysuccinimide esters is not disclosed in the
prior art.

A general synthesis scheme of compounds of general formula I using the method of
activated N-oxysuccinimide esters is presented in Scheme 2.

Scheme 2

R,:CH-COOH _HONSu _ R-CH-COONSu
1'{2 DCC R,

Ry — Ry
~
Ry -CIIH-COONSU + NHT(‘:H—CHz@ B R}—(I:H-CO-NH-?H-CHQ
R, ky R, Ry



method) with a high yield (about 90%) and subsequent formation of amide

bond by reaction between N-oxysuccinimide esters and an amino

derivative, also with high yields (70-80%) for a short time (1-2 hours) and

without using chromatographic purification of the target product. As an

amino derivative, tyrosine and phenylalalr%ine esters may be used.

Similarly, the knawn compounds X Xl X V., XVII, XIX,. X .
XXIll, %R?Sésa‘r’?%‘édﬁf’é%%}r‘% VIRopS h>§s"% Whﬁ%& S t %ér%%t‘ﬁg’?f%%%d using the
rﬁ‘&ﬂX@ﬁfj AOXFURE %ﬁg&ﬁ%ﬁé dsidot ﬁ*ﬁ?%@&%ﬁ'@%@nm@&ﬁ%ie& being possibly
general synthesis scheme of compounds of general formula | using the

nethed rf-activiatrd N-oxy susGHIBIdg-psiars RepiRseNEd WISehamed2a prolonged
Scheme 2 R1=CH-000Il HONSu RI-CH-COONSu DCC R, RRaR

dRPokurE-60 QRNIS whidN Hb IH EHAk ee Rir € FH-COpDHIFCHI@HRARNE 8nethy! ester that
Synthesis of hydroxyphenylpropionyltyrosine (X1V) may be also
dooplementedrusiray thebinetftsdtest avtivetieddMioxpsubeitiraitiewspepsd [Schreder E.,
unprotected C-terminal tyrosine being possibly used in order to decrease
IelekauknbérRspEtap & mtidearmostal alldivs auvblisssrol8hhet WXFBELir&iross E-»
to alkali, which would be necessagﬁfor sagonificatj.on of tt]yrosine me

.. .
Metetilr dofiid AR bESIUHRSVBIEBY ¢ [EEh el Bﬁ‘flcéﬁ?friﬁ\/'ygfz fgeptides. Main
R BOBTENEIe 1 T o0 rats B RN ooy ot of

voltimes; Gross E., Meienhofter 1. /. eptidy.

Y& l{R.RERHANAM A% (RaRtHE S MAIG solved by transiti
a%?%%}éi%l%ﬁr}]@;ﬁ@g}érg?m bond) / ﬁﬂ%w. "Mir" publishaers. 15%?? p.y ansiHon

#2brThe prohlsmsefiadow sebunitity Bfnpioiestedtiysosineuindioitn in DMF of two
organic solvents and water is solved by transition thereof into a soluble

spiurhsadt res Whagfromtacdditio rdobyrosindsuspt nsiopldre DivsPlgfdveo! the amino
equivalents of IN NaOH solution that resulted in observed complete o
dissRetivobthecaming elirinfeattiim séthe aminusobietive dveb|Dtiprysfccinimide

the amino derivative with N-oxysuccinimide . ,
ester of 3-(p-hydroxyphenyl)propionic acid occurs practically completely and quickly (for 2

hours). Following isolation by extraction without application of chromatographic purification,
yield of the target product (XIV) made up about 63%.

‘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,



ester of 3-(p-hydroxyphenyl)propionic acid occurs practically completely

and quickly (for 2 hours). Following isolation by extraction without

application of chromatographic purification, yield of the target product

(XiV) made up about 63%. Compounds of general formula | can be also

prepared in the form of pharmaceuticalI§9acceptable addition salts with

non-toxic acids such as fumaric acid, maleic acid, inic acid,. tic .
ety citfie Beid IEHAHE Acid %%&%e ﬁE(l-:}rg %hgalts}%%%% s ae E%Eé non-specific
ssegaumﬂ%fgﬁ%'dgoﬂotaﬁﬁm,hy%%%gag;uremrmaﬁa_e apgihgdike fever and
P:oranoun s of géneral formula | possess cyclooxygenase inhibiting activity
tRRthBsEnesRiul dafcirealing Pat spsRIN®S Ghtlifferantgeqasiss, hypoxia as well as
inflammatory and inflammatory- degenerative diseases of joints and
Gannestvessissyeasinell agitesskeletabmiuseulantaystem, different

diseases accompanied by inflammation, spasms, hypoxia, to potentiate

other @nalgetids @Stvebascdisordetvtausadhinistareseicm sgctive amount which
Parkinson's disease. In particular, compounds of the present invention may
ryevisise dofoteieahiinthpertsperatife pain, posttraumatic pain as well as pain
syndromes of%ynecological, neurolqgical, cancerqus, h% denta

origin,
rheunt®RPWrrifSs, SHAPGHAIhy B eRRtSFIY UREL Y2 n%??el%ellkllé’ Prenterally, by
.spondylloarthritis, gout arthtritis, osteoarthrasis, extraarticular rheymat] ca
1@%}%{1‘%3% I8¢ e%l(? ind aggrm %f uncljtt ARl R comémsl non-??é rr{%?ltclf_:ma,c:eutl y

p ItiS, other diseases accompaniedy In ation,

a%@é‘ Stgl])i% haX’PxQéi.a‘?ﬁé/x?&a?ﬁdgliﬁ?{%ﬁneaag%ﬁgd%étlgﬂlr%@aﬁ%rgﬁ@iﬁ%%%s, intravenous,

emotional-stress states. Compounds of the present invention are

iAdministees nap&iferiverpmastovhishidovides for desirable

therapeutic result. Compounds of formula (I) can be administered orally,
topicatiynpatanieraihe, fysdnhialatidns amcheactallyisrethbtdorprofngaitdoses from 0.1 to
dosage forms comprising non-toxic pharmaceutically acceptable carriers.
1Panghgdralyadeighistadiopre fesabled fresesin. riedrms gibentaneaipse times daily.
intravenous, intramuscular or intraperitoneal injections or infusions.

CompbtidsataiemprisaYimbeRfts tih R4 Lterdor &y s pifarid g patient will

doses from 0.1 fo 10 mg/kg body weight daily, preferably at doses.0.5 to 5

JFR5AS S G L DA AL trd b R S e Bord Tl s

%%rtxja%%rafgl?.sc% f8{t'%Xeé I%%Iélﬁglé%hpﬁ .eﬂ“tmkléndﬁe%ﬁﬂgao&ﬁnWéatﬁi%@ninistering a
el ing act|V|t1§/ ofa glvé)n compound used, age, body weight, sex,

medicament, elimination rate, a particular combination of medicaments used as well as severety

of disease being treated.

Pharmaceutical compositions according to the present invention comprise a compound
according to the present invention in an amount effective to achieve desirable result and they
may be administered as unit dosage forms (for example in a solid, semi-solid or liguid forms)
comprising compounds of the present invention as an active ingredient in a mixture with a carrier
or excipient suitable for intramuscular, intravenous, oral, sublingual, inhalation and intrarectal
administration. Active ingredient may be included into the composition togester with usually
used non-toxic pharmaceutically acceptable carriers suitable for preparing solutions, tablets,
pellets, capsules, dragee, suppositoria, emulsions, suspensions, ointments, gels and any other

dosage forms.



general health condition of patient and his nutrition regimen and mode of
administering a medicament, elimination ratc, a particular combination of
medicaments used as well as severety of disease being treated.
Pharmaceutical compositions accordlngzlbo the present invention comprise
a compound according to the present invention in an amount effective to

achiexs SesyaRle sl ANdNEK YA A% AUDISIeIed AR UL A0SA U Rucose, acose

forms (for example in a solid, semi-solid or liquid forms) comprising

oS QMRAUNGS R 19 PEEAAIL IBYRRHANRS AR RS R AN AR IRRIMIXEIE,. tricalcium
with a carrier or exeipient suitable for intramuscular, intravenous, oral,

piuklingial dolialadinnangliotiarectal administiatipbe Astivetigetieniceaay a starch
be included into the composition togester with usually used non-toxic

pp¥larmageuticatly awbegttabtes@arm@tst@ummén‘orgnie‘parlng@ahmonsmethylcelluiose
tablets, pellets, capsules, dragee, suppositoria, emulsions, suspensions,

h@ﬁﬁﬂ’@éﬁ?@,‘/@éﬂ@aﬁélb’f}ﬂﬁ@tﬁéﬂd1@@88@@‘?&?‘1%@112@614@@?0m’lé/ﬁfs ngitfesyspyrrolidone.

substances may be used such as saccharides, e.g. glucose, lactose or

"gl}%‘io%ceﬁ%%{ﬁnﬂF‘cS‘f‘%?BﬁfolméélIB?oé’éedeﬁ\‘féh\f’és‘Qﬁd?BP‘é"alH?ﬁ?ﬁ‘oned starches and
Er%g? g‘tgfjgé%@épgub%(ép 8’ Spét/rro dlc Calgl[ugp th%?p ggitc? or a s%lt thereof

BEUsd SR 'staren s5aste €'g. com,

E&easp%tc%gnsg%ggregelatm tragacant, methylcellulose,

ydroxypropylmethylcellulose, sodium carboxymethylcellulose and/or

polyvinyiRyHQlidenRs WHeRn ResassaVafin e iadMaybaMseehSHAIRS dioxide,

the above mentioned starches and carboxymethylstarch, cross-linked

1§00 ysthayip woiadlidansaigahaealigine agidmpresalththereak sucthRusoditiate and/or
alginate. Optional additives such as agents regulating fluidity and

plobricasgty stlohaadsilizal dioxide, talc, stearic acid and salts thereof such
as magnesium stearate or calcium stearate and/or propyleneglycol may
be usedirResragfeassHRliy cRutafy xadtert byhichayapsitantfoiaciiodi sfagnstec juice. For
action of gastric juice %?r this purpaose, concentrated solutions of

3 PRGSO P B (1S b‘%ﬂi‘c?f FRES BRI AR B%Hfﬁ?.g@lahmax%ﬁf% comprise

Ol){&%&i 1|<p¥r Ohd hg% rrol lgn%egéfc Lafgag tlt mu /or QXIde d10x1de and suitable
Sduitable St

brga c S or mixtu greot dditives. stabilizers,

olgigke s ndisSnd:layrrsgnay be also used.

As additives, stabilizers, fhickeners, dyes and flavors may be also used.

As an ointment base, carbohydrate ointment bases such as white and yellow Vaseline
(Vaselinum album, Vaselinum flavum), Vaseline ointment (Oleum Vaselini), white and yellow
ointment (Unguentum album, Unguentum flavum), and as additives for imparting a more
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,



As an ointment base, carbohydrate ointment bases such as white and

yellow Vaseline (Vaselinum album, Vaselinum flavum), Vaseline ointment

(Oleum Vaselini), white and yellow ointment (Unguentum album,

Unguentum flavum), and as additives fo%gmparting a. more compact

consistence additives such as hard paraftin and wax may be used;

&Wt@l@!&%ﬁ?&&éﬁ%ﬂ%é%@l%ﬁ&%@%ﬂ@ Hagelne oY asaliD ¥ bsed.

hydrophylicum), lanoline (Lanolinum), coldcreme (Unguentum leniens)

may besusesk aintoppotinasesuashaiiatly wateressieh aschydroptitic

ointment (Unguentum hydrophylicum).may be used; water-soluble

ointmexebhaskdlsucivaspolysthybénedgly cghtointuk it (kg giymrd lycotilyethylene

Polyethyleni), bentonite bases and other may be used. As a base for gels,

OFiBthheeigrascodBosdprivfpitelliesinisduitpmmaitbe ased.

oxypropylcellulose, polyethyleneglycol or polyethylene oxide, carbopol may

be usBd TREYBHEE for' stPPoLBES, BaBesth<oNaBleGh dritet dpgRdignt used in a

Locoa butter.;[ bases.soluble in water or mixable with water such as .
DRAIGH QATOF SRS SRy 1Y SSRadmE RSP IFA5 85 g feated, a particular mode of

aﬁ@ﬁﬁ@t@ﬁﬁ@%%@&%ﬂ@&? bases may he used. In manufacturing a unit

osage form, an amount of active ingredient used in a combination with a

carrief Yoy R4 dsRENAIRG ORFBEIIRN beiNgFaRIRdn R RATICH AL MR Polutions
administering a medicament. Thus for example, in using compounds of the

feragenidnyestiontiofthe ermeafsatutions foninjestions, dantentoodihedium chloride
active agent therein is 0.01-5%. As dilators, 0.9% sodium chloride
sslltitiondidisiEHed atratery iovoecasnbisotufionifpcinectBingeRingeiosoltitiorse solution,
glucose solution, specific additives for dissolution may be used. In
serfifiniatditig cdvn pbtrbigion thasplesaprdinverdibinisitsechoapundhefl the present
form of tablets and ,suPpositoria, their amount is 5.0-500 mg per an_ unit

YSEHGR HERTO B4 S RO RO BT R ARASHG Y ARE AR &t 8 00 me per an

u%ﬁ%%rsdirégfgo standard techniques such as e.g. processes of mixing,
granufiﬁlonf%rmation of dragee, dissolution and freeze drying. It should

be ”%qagé%ﬁﬂ@&qﬂé‘9&&%@1{?@5‘%‘3%Fé%Yﬁ[ﬁ??&d?&%U@é‘dQ{Q'{%gé&ﬂhaﬁd techniques

activity at doses which are by two-three orders lower as compared to the

sKOOWR drogsdisecfohcarppatisan ot Rracticallyreimiay efficaniordid fR¥eze drying.
them, no negative side effects have been revealed and

It should be noted that compounds of the present invention manifest biological activity at
doses which are by two-three orders lower as compared to the known drugs used for comparison,
at practically similar efficacy, and for them, no negative side effects have been revealed and
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



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 tg/kg, death of experimental animals has not been recorded. A
detailed description of compounds of th%oresent invention, preparation
thereof and examination of their pharmacological activity are presented

<Relowy in ghefollowing examples, dssigned i&fﬂwﬁg&m&f%f%%mﬁ@%ﬁomm _

the invention“and not limiting the s¢ope thereof. Examples of synthesis o
nsQRROUBAS Of tha Rrgsentinvemties dividualitiofdhe pteparstoform — methanol —
compounds was checked using TLC method on the plates 22 "Kiesegel 60
a2 MMearek(3Germany) in the following system of solvents: chloroform -
methanol 9:1 (1), chloroform - methanol - ethyl acetate 6:1:3 (2),
chlordéibromatoethenabreadanebmied 6:310 G1BY-Chdom ategratmsivieden, iodine and by
developed with chloro-tolidine reagent, ninhydrin, iodine and by
InmviersseeniaddN Uishtight. 1H-NMR was recorded on the apparatus
"AMX-400 Bruker" (Germany). IR-Fourier sgectra were taken in KBr tablets

on thetipPARatFS *Fiaigia 750" PRAESRS VSR RIING Joitsanas
determginedon e apparatus Boetiis: (GRimany). HIgh IESARHONMASS coicorer
spectra were obtained on a transit-time mass specﬁir efierﬁoy metho

atrix laser-desorption ionization using as a matrix 2,5-dihydrobenzoic
acid on the apparatus REFLEX TM llI (Bruker, Germany). Analytical

reversgRRsH ik IWasWes GRiiad Pt theapaasaivsessthgany).
chromatograph "Breeze", the detector "Waters" (USA), detection at 214

nm, elitipnesaigibmiasinspacer ihecfobadad conditinsist(thy theceopurmimeter by the
Symmetry 300 Cis, 3.9 x 150 mm, 5 m, elution with 0.1% aqueous TFA
myeitiv dodtoritild gradisntpiomomiBtco 608¢ foralBamindteditthdrobenzoic acid on the
chromatograph ;sttem Gold" (:Beckman", USA), elution rate 0.25 ml/min,
agptEcHoREZ20 niilURddreth&%818Wihg conditions (2): the column

"Phenomenex" (USA) Cis, 2 x 250 mm, 5 m, elution with 0.1% aqueous
TFA \ﬁﬂq]ﬁﬁ%}’é"ﬁfﬁ 5}93_ fﬂﬂ«ﬁ f@é%th on the apparatuses:

- the chromatograph “Breeze”, the detector “Waters” (USA), detection at 214 nm, elution
rate 1 ml/min under the following conditions (1): the column Symmetry 300 Cjz, 3.9 x 150 mm,
5 um, elution with 0.1% aqueous TFA with acetonitrile gradient of from 0% to 60% for 18
minutes;

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

- the chromatograph “Breeze”, the detector “Waters” (USA), detection at 214 nm, elution
rate 1 ml/min under the following conditions (3): the column Symmetry 300 C;3, 4.6 x 250 mm,
20 um, 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.



from 0% to 100% fo 50 minutes. - the chromatograph "Breeze", the
detector "Waters" (USA), detection at 214 nm, elution rate | m1/min under
the following conditions (3): the column Symmetry 300 Cis, 4.6 x 250 mm,
20 m, 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. 23 Example 1
p-llydroxyphenylacetyltyramine (VII)E'}I('%%?igque A To a solution of 0.40 g
(2.63 mmole) of p-hydroxyphenylacetic acid in 3.5 ml DMF 0,35 g (2.63

mmole) was added whilg. gijigingy il Ppaldian wasikoelag down to -10C
and 0.68 ml (3.16 mmole) diphenylphosphorylazide and%.44 ml (3.16

mmolg}dngthlamine were added. The solution was stirred for two hours
at -10C and left at 20C for 15 hours. To the reaction mass 35 ml water
were dddedlafchextfetad(Nith RO o) ethylacbtate Hetyjdegetated ay@swaPMF 0.35
washed with 10 ml 5% Na2CO3 solution, water up to pH 7,with 10 ml 5%
HeP3anmivn) Wetaddps twlpla irmmgylheaeltbioayepseeslgdidgwyay -10°C and 0.68 ml
Na2S04, Na2S04 was filtered off e(ili\wﬂylacetate was removed under

t

(SaEunme D ifrstaBaTRIS B dtaa i datér- e el ehivairelpniny g added. The

LT g8 BP0 D o T b1 0. Uo7 B e mess 33
RARP. 8 RARY1 2:0P d7ddRgutsh 8I%Myl%gta§e?gf§y?ﬁ%e€me @ger%& Rshed with
TA, CH2-(OH-PhAC)), 6.63-6.75 (m, 411, o-Cl-l-arom.); 6.90-7.06 (m, 4H,

mEHRRMI0]RohRirew£8" b 82718 tuataOld)mB 508 iival sohfadd, RE@Mup 1o pH 7.
1612 (amide 1); 1591 (amide II); 1515 (arom. -C-C-); 1226 (val., -C-O,

Mhanalisk 1heunhs%tied 1o MNHBDAINNND S04 1B lNGD3 ctiiadcettatedas removed
%: C 70.83; H 6.32; N 5.16. HPLC under the conditions (1): an individual

ypdeky zetemti¢hilimesi8uE Iwmnutesited ogtinigtee-Bexane mixture (1:1). The formed white
precipitate was filtered off and dried under vacuum over CaCl,. Yield 0.68 g (95%).

R 0.7 (1).

Tm= 14'7-149“.

[M]"271.6.

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

IR-Fourier, em’: 3276 (val. OH); 3108 (val., =C-H, arom.); 1612 (amide I}; 1591 (amide
1D; 1515 (arom. ~C-C-); 1226 (val., -C-O, phenolic).

Found, %: C 70.57; H 6.43; N 5.50 C;sH7NO;.

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

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

Technique B

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

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

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



To a solution of 0.70 g (4.60 mmole) of p-hydroxyphenylacetie acid in 17
ml ethylacetate 0.53 g (4.60 mmole) N-hydroxysuccinimide was added
while stirring, the solution was cooled down to OC and 0.95 g (4.60
mmole) N,N'-dieyclohexylearbodiimide @LCC) was added- The 24 solution
was stirred for two hours at OC and left at 4C for 20 hours. Precipitate of

Dl sAicyclanexy e a Pl wasditered off. .S abve Rt Was HEMOVBEL LR of N,N’-

vacuum. Oily residue was triturated with hexane. The formed white solid

dqeaitaigwagbiterpdaftiwashad sitbchexapenotdiieguidauvaciynesidue was
over CaCl2. Yield was 1.08 g (94.6%). Rf0.58 (1). To a solution of 0.30g

tfhZateineit) Ndxanystbeifvmicdbvaste saf pphadpoxygphentilacetioffacigshe B with hexane
N,N-dimethylformamide (DMF) 0.16 g (1.2 mmole) tyramine was added -
apdhideied ity Y e meaeti 68 Fhixtliekd was 5HfadXbp o8 @i-20C, left at

4C for 20 hours. DMF was removed under vacuum. Oily residue was

triturafedawithiRiet! PRSI MetIMRe NoPERBRE A Fitdreb Riftciiasrmbgnylacetic

A LR TR L S T

errflsr%%z Thle Ef*'e%?t‘ior'% %”18!@ %a? §M¥Q{ Y Rbg 'ﬂﬁlﬁg %:%yﬂat@ﬂﬂ? QMW&%M I}lDursw DMF
yn df

esis was carried out in accordance with tec nique A presented for

&Mﬁ%@dvundél%é&éﬁ gdﬁ -%’{Q%Bf@% ‘L@T)ll‘a-{ﬁd’ %}V@Q'z\gtek[wgf’ﬁ)gned white
INMR DMSO-d6, 6, ppm: 2.68 (t, J=8Hz, 2H, (3-CH2-PEA), 3.22-3.26 (m,

FeGibl2 FAY 111508 (35, AHsHettz{OkEhAe))d 6.86 {dso¥mr Hz, 2H,
m-CH-arom. OH-PhAc), 7.00 (d, J=4 Hz, 2H, m-CH-arom. OH-PhACc),

7.14-R2848%(15H, arom. -CH-PEA), 8.0 (br. s, 1H, NH-PEA), 9.20 (s, IH,
OH-(OH-PhAC)). IR-Fourier; em-1: 3332 (val. OH); 3087 (val., =C-H,
arom. Y628 (&M8ide 1); 1558 (amide

[M+H]" 272.3.
Found, %: C 71.05; H 6.10; N 5.25 C14H;7NO;. Calculated, %: C 70.83; H 6.32; N 5.16.
| Example 2 b
p-Hydroxyphenylacetylphenylethylamine (VIII)

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

Yield 0.57 g (90.5%).

Rr0.82 (1).

Tm=69-70°

[M]"255.5.

'NMR DMSO-ds, 8, ppm: 2.68 (t, J=8Hz, 2H, p-CH,-PEA), 3.22-3.26 (m, a-CH,-PEA),
3.36 (s, 2H, CH,~(OH-PhAc)), 6.66 (d, J=4 Hz, 2H, m-CH-arom. OH-PhAc), 7.00 (d, J=4 Hz,
2H, m-CH-arom. OH-PhAc), 7.14-7.28 (m, 5H, arom. —CH-PEA), 8.0 (br. s, 1H, NH-PEA), 9.20
(s, 1H, OH-(OH-PhAc)).

IR-Fourier, cm™’: 3332 (val. OH); 3087 (val., =C-H, arom.); 1626 (amide I); 1558 (amide

1I); 1515 (arom. —C-C-); 1249 (val., -C-O, phenolic).



11); 1515 (arom. -C-C-); 1249 (val., -C-O, phenolic). 25 Found, %: C
75.57:1-16.80;N 5.77 C16H17NO2. Calculated, %: C 75.27; H 6.71; N
5.49. HPLC under the conditions (1): an individual peak, retention time
11.17 minutes. Synthesis was carried gijt in accordance with technique B
presented for compound VII. Yield 0.50g (79.4%). Rf0.85 (1). Tm =

68'701:0{1'}{'(4; %ﬁ%@;ﬁ#@%%@ Q{97 ché}'{" R/ &1%&%5{%@.“@7%\.@72,-}1 6.71; N 5.49.

Calculate "H6.71; N'5.48. Example

3-(p-HydrexyRbem araRiaRY Ty amine (. Speathesisn@sireriad Phfiiftes.
accordance with technique A presented for compound VII. Yield 0.41 g

(95%% yr#0s38ak)cak e d-oli? fir hdorddND RADINEDENidDe B ppgentedl 26 ompound VIL.
.1=8Hz, 2H, a-CH,-(HO-PhPr)), 2.53 (t, J=6 Hz, 2H, (J- CH,-Tyra), 2.67 (t,

J=8 | WieRH), R-CH24PHD-PhPr)). 3.16 (t, J=6 Hz, 21-1, a-CHz-Tyra), 6.62

(d, J=7 Hz, 2H, m-CH-Bzl-Tyra), 6.65 (d. J=7 | Iz, m-CH-Bzl-(HO-PhPr)),
6.92-8.96%i!411; 0o-CH Bzl-Tyra and 0-CH-BzI-(L10-PIPr)), 7.79 (s, IH,
NH-Tyra), 9.09 (br. s, 2H. OH-Tyra and OH- (HO-PhPr)). IR-Fourier, cm'i:

3249 fwal BHY 1621 (amide 1); 1515 (arom.); 1541 (amide 11). Found, %:

C 71.?@'% 78; N 4.97 C16H17NO2. Calculated, %: C 71.56; H 6.71; N
491" i %KIO& HPLC under the conditions (2): an individual peak,

e A i SOk e i o
(2). 26 Example 3
3-(p-Hydroxyphenyl)-propionyltyramine (X)

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

Yield 0.41 g (95%).

Rf0.38 (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-
CHy-Tyra), 2.67 (t, J=8 Hz, 2H, B-CH,-(HO-PhPr)). 3.16 (t, J=6 Hz, 2H, a-CH-Tyra), 6.62 @,
J=7 Hz, 2H, m-CH-Bzl-Tyra), 6.65 (d, =7 Hz, m-CH-Bzl-(HO-PhPr)), 6.92-6.96 (m, 4H, 0-CH-
Bzl-Tyra and 0-CH-Bzl-(HO-PhPr)), 7.79 (s, 1H, NH-Tyra), 9.09 (br. s, 2H, OH-Tyra and OH-
(HO-PhPr)).

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

Found, %: C 71.56; H 6.78; N 4.97 C,¢H;7NO,. Calculated, %: C 71.56; H 6.71;, N 4.91,
C17H9NO;.

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).



Tm=172-174. [M]+ 285.3. Example 4 3-Phenylpropionylphenylethylamine
(XI) Synthesis was carried out in accordance with technique A presented
for compound VI1. Yield 0.26 g (97%). Rr0.78 (1). Tm = 94-96. 'NMR
DMSO-d6, 6, ppm: 2.34 (t, J=8Hz, 2H, %g:H -(HO-PhPr)), 2.66 (t, J=6 Hz,
2H, G- CH7-PEA), 2.79 (t, J=8 Hz, 2H, f3-CHI PhPro)), 3.24 (t, J=6 Hz, 2H,
a- CH%PE{\) A2p-730 (m, | OH, CH- arom) 7.89 (br. s, lli, NH-PEA).
IR-Fourier, em'l; 1637 (amide 1); 1546 (amide II). Found, %: C 80.24; H
7.61; Nf245Galculated, %: C 80.60; H 7.56; N 5.53, C17H19NO3. HPLC
under the conditions (2): an individual peak, retention time 37.86 minutes.
Synthesis was carried out in accordd@eewith technique B presented for
compound VII. Yield 0.20 g (77%). Rr0.80 (1). Found, %: C 80.39:117.53;
N 5.30. Calculated. %3&’8ggprppivmdphesybshdamisedND3. Example 5

3-(p- oxyphenyl)-propionylphenylethylamine (IX) Synthesis was carried

out in %eﬁb‘?%léﬂ@é %Yt?ﬁ@é&ﬁﬁ%%dyb%%@ﬁfé@%?(l%%éiﬁﬁﬁlw foyrapgpound VIL
0.20 g (90%). ((9 4. T.=102-104. Cast. [84] 102-104. [M] 269.6.
INMR'ENAEES 608 2.39 (t, J=71-12. 2H, a-CHz-(HO-PhPT)), 2.73 (m,

211, f5 QJ—% PEA) 2.86 (t, J=7 Hz, 2H, (3 -CHs-(1-10-PhPr)), 3.48 (m,
2H,a% é ), 6.75 (m, 211, m-CH- arom. HO-PhPr), 7.03 (m, 2H
o-CH»gnrloggAl-é@;'PhPr) 7.09 (m, 2H, o-CH-arom. PEA), 7.3 (m,

'NMR DMSO-dg, 8, ppm: 2.34 (t, J=8Hz, 2H, 0-CH,-(HO-PhPr)), 2.66 (t, J=6 Hz, 2H, B-
CH,-PEA), 2.79 (t, J=8 Hz, 2H, B-CH,-PhPro)), 3.24 (t, J=6 Hz, 2H, 0-CH,-PEA), 7.25-7.30 (m,
10H, CH-arom.), 7.89 (br. s, 1H, NH-PEA).

IR-Fourier, cm™: 1637 (amide I); 1546 (amide 1I).

Found, %: C 80.24; H 7.61; N 5.54. Calculated, %: C 80.60; H 7.56; N 5.53, C17HoNO3.

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

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

Yield 0.20 g (77%).

R 0.80 (1).

Found, %: C 80.39; H 7.53; N 5.30. Calculated, %: C 80.60; H 7.56; N 5.53, C17HoNOs.
Example 5
3-(p-Hydroxyphenyl)-propionylphenylethylamine (IX)

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

Yield 0.20 g (90%).

Re(11) 0.4.

T = 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, B-CHy-



3H, m,p-CH-arom. PEA). IR-Fourier, cm 1: 3263 (val. OH); 1618 (amide 1);
1537 (amide Il). Found, %: C 75.57; H 6.93;3\15.09. C17H19NO2.
Calculated, %: C 75.81; 117.11; N 5.20. HPLC under the conditions (3):
an individual peak, retention time 14.77 minutes. Example 6
p-Hydroxyphenylacetyltyrosine methyl ester (IV) Synthesis was carried out

i el igue Avpresented for compound Ve Xi m-CH-
A e LR Bl R M R . e

AAS Qesi61Br) PPOY: @n! Br{cel. it rdat Bt YRR, O7(06! (M 2E8HE- N rom. PEA), 7.3 (m,
3.25-3.45 (m, 2H, CHz-HOPhAC), 4.3-4.4 (rn, IH, a-CH-Tyr), 3.6 (s, 3H,

DCi 3-Tyhar6tbREAY.(m, 8H, arom. H), 8.25 (d, IH, NH-Tyr). IR-Fourier, 6,

em-1: 1649 (amide 1); 1515 (amide Il); 1263 (amide IIlI). Found, %: C

65.751 BN 23260 (caltdh; 961 C(68i6L-1538 425, HPLC

under the conditions (3): an individual peak, retention time 7.25 minutes.
ExampfiE. peHydroxdipheryidderfibhenyidErirearneisd estdr (w1 H 7.11; N 5.20.
Synthesis was carried out in accordance with technique A presented for

compblitty VYRGB AT 30547 O v A642)reiiferst BBt mipfges:
-330.05 (C 0.19; ethyl acetate). 28 %NMRIPV%SO-%, 8, ppm: 2.9 (dd, IH,
CH,-Phe), 3.05 (dd, 1H, CH2-Phe), 3.25- 4%m, 2H, CH2-HOPhAC), 3.6 (s,

HOPRAG) 7173 T B e B A M B B2 1,
OH-ARYHABRAGAs carried out in accordance with technique A presented for compound VII.

Yield 0.17 g (39%).

Ry 0.56(2).

IM]" 329.85.

[a]p?+12.22° (C 0.36; MeOH).

INMR. DMSO-d6, 8, ppm: 2.78 (dd, 1H, CH,-Tyr), 2.9 (dd, lﬁ, CH»-Tyr), 3.25-3.45 (m,
2H, CH,-HOPhACc), 4.3-4.4 (m, 1H, a-CH-Tyr), 3.6 (s, 3H, OCH; Tyr), 6.55-7.1 (m, 8H, arom.
H), 8.25 (d, 1H, NH-Tyr).

IR-Fourier, §, cm™': 1649 (amide I); 1515 (amide 1I); 1263 (amide IIT).

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

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

Example 7
p-Hydroxyphenylacetylphenylalanine methyl ester (V)

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

Yield 0.40 g (39%), oil.

Rr 0.70 (2).

[M]" 313.83.

[aJDZOHSQOS(’ (C 0.19; ethyl acetate).



IR-Fourier, 8, cm'1l: 1663 (amide 1); 1515 (amide Il); 1263 (amide 111).
Found, %: C 69.08; H 6.05; N 4.45. Calculated, %: C 68.99; H 6.11; N
4.47. FIPLC under the conditions (3): an individual peak, retention time
8.57 minutes. Example 8 Phenylacetyllyéréamine (VI) Synthesis was carried
out in accordance with technique A presented for compound VII. Yield

0.35¢g 69 85 (2)... -A08-~ [M#£:1]1+256.2, . I0-d6;5 3.
6, ppm}:@%% é‘%ﬁ}é)%i%# A-)Er%% ﬁ?&%u—%%ﬁ? %j(}l ?SM%QWQ%5 34,
HSH2IRMAEPRE; 5.8 (NaAHbaraPhé), 1AM 5-4R: 113, (TERPheROB5-6195 (m, 4H, arom.
PhAc), 8.0 (t, lli, NH-TA), 9.1 (s, | H, OH-TA). IR-Fourier, 6, cm is 1646

anuee Aoy, 1516 {amide | ok2 64rRmisle (8)1HEoundn; €215, 37, HI6.S0HNPhAC).
5.45. Calculated, %: C 75.27; H 6.71; N 5.49. HPLC under the conditions -

(3): anHABbvidrad peak, refdtionitibel 810Gaminaids. 126 apid o).
3-(p-llydroxyphenyl)-propionyiphenylalanine methyl ester (XlIll) Synthesis

was chntied dutGroae8ottaAeeNvith e avpied AVpre sent@dér ]c]oéi gotind

VIII. Yield 0.37 g (38%), oil. Rf 0.73 (2).. [M+1]- 328.21%}?02'-6.95 (C

0.0 RO IO RBRIS 60 8 BpHb Pt P (TR OPhPH

(t, 2H, 2-CH2 HOPhP), 2.85 (dd, IH,.CH,-Phg), 3.0 (dd, 111, CH2-Phe),

3.6 (s, 3H, OCH3 Phe), 4.4-4.5 (m, IE4i815%he), 6.6-6.95 (m, 4H, arom.

14, O AT HOPAC). IR FoUhLR B St LMITEAVAD 1), 1516 (amide 1)
1266 Wikl Was carried out in accordance with technique A presented for compound VIL

Yield 0.35 g (37.6%).

Rs 0.85 (2).

Tm 105-108°.

[M+177256.2.

'*NMR DMSO-d6, 8,.ppm: 2.6 (t, 2H, 0-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, 9, 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 methyi ester (XILI)

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

Yield 0.37 g (38%), oil.

R 0.73 (2).

[M+1]"328.21.

[o]p>-6.95° (C 0.46; MeOH).



Found, %: C 69.61; 1-16.49; N 4.29. Calculated, %: C 69.71; H 6,47; N
4.28. HPLC under the conditions (3): an individual peak, retention time 8.9
minutes. Example 10 p-Hydroxyphenylacetyltyrosinc benzyl ester (JVIII)
Synthesis was carried out in accordanc?é/vith technique A presented for
compound VII. Yield 0.59 g (55.7%), oil.'R1 0.57 (2). [M+1 ] 406.0.

[3102“1%13'13 8% s Qb IRsRousier -@}?r@{bﬂi%% _%@E'G?%Of&;\lzlgéggliompr), 2.85

(amide 11); 1737 (val'C=0 ester). Found, %: C 71.0

&alenlated. v C3 1LdQ; HSO2-Phe,4bs Examme Ll Phe), 4.4-4.5 (m, 1H, a-CH-Phe),
p-Hydroxyphenylacetyltyrosine (11) To solution of 0.59 g (1.47 mole)

e feyaly axy phe nytacety opsing, baszybastesin dml Hriti)afal020 g, IiePhe), 9.1
palladium on coal were added and under vigorous stirring hydration was
(caeOdutiflBYdrogen flow for 1.5 hours. The catalyst was filtered off.

Solvent from filtrate yvas removed under vacuum. Oily residue was

trituralBd owitis iR e8ter Hokdadidsikiuté 1@ camidhl)fb2atddnfstd precipitate

was filtered off and dried under vacuum over CaC12 and P205.}Q}3422%

T B T S Y e i 80 R
alo25+28.03 (C 0.31: MeOH)...NMR DM -do, 5 m: 2.75 1H.
B G BT MR BB SR B S e

(in, IH, a-CH-Tyr), 6.55-7.1 (m. 8H, gram %85 (d, 1H, NH-Tyr).
IR-Fourier, S, cm-1: 1614 (amide 1); 1516 (amide Il); 1254 (amide IlI).

Found, %: C 64.65: 1, 3y phddTa el TiieENOBeGalculatesifly C 64.75;
H 5.43; N 4.44. HPLC under the conditions (1): an individual peak,
retentfamttiesies a3 4niadi@s.in accordance with technique A presented for compound VII.

Yield 0.59 g (55.7%), oil.

Rr 0.57 (2).

[M+11" 406.0.

[]p?°-9.18° (C 0.20; MeOH).

IR-Fourier, 8, cm™: 1649 (amide I); 1515 (amide II); 1737 (val C=0 ester).

Found, %: C 71.05; H5.70; N 3.43. Calculated, %: C 71.10; H 5.72; N 3.45.

Example 11
p-Hydroxyphenylacetyltyrosine (II)

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

Yield 37%.

Rs 0.28 (3).



Example 12 p-Hydroxyphenylaeetylphenylalanine benzyl ester (XXVII)
Synthesis was carried out in accordance with technique A presented for
compound VII. Yield 0.76 g (74%). Rf 0.87 (2). [M+l ]+ 390.1. [a]ll20-19.47
(C 0.19; MeOH). IR-Fourier, 6, em-r: 16%5) (amide 1); 1515 (amide Il); 1737
(val C=0 ester). Found, %: C 74.12; H5.92; N 3.57. Calculated, %: C
74.02;H 9§ Ny3.60. Example 13 p-Hydroxyphenylacetylphenylalanine
(111) LI'o solution of 0.65 g (1.67 mole)

p-hydrepyrhemgacetynhemndaianine benzyl ester in 10 ml methanol 0.30
g 10% palladium on coal were added and under vigorous stirring hydration

was carngd omdo-gdiogemflovisfodd . Srhatids-Thing 2stdidst Ma<Hliered, 6f2-3.4 (m,
-Solvent was removed from filtrate under vacuum. Oily residue was

Arit rEred QA ain eStérkt KaxaHe kit ) ( $:1): TTheobFhadophitd - préeigithttH-Tyr).

was filtered off and d[led under vacuum over CaCl2 and P20 . 0.27 g

(53%) RwBrerisbainat. Yl Gops: kel 6 @i 1B Wﬁiﬁm@@é‘bg [alo

5+18.57 (C 0.44; MeOH O-d

Chz BRI (i 1 QR PRy g 5 aras i ORI O RAL): H A 95N 444
1 he), 6.5 6 95 nH H HOPh

gpom E!IE?F;E (%% &? . Cﬁf - he lnI %@g%lr eera k6rectr6rr1%(1§n176tglri6(§r3h§?]g EL

1512 (amide II) Found, %: C 68.30gk,L5,fR: N 4.65. Calculated, %: C
68.21; H 5.72; N 4.68. HPLC under the conditions (3): an individual peak,

retention time 7.5Q1mipri@pphlerABRtRIGIR enylalanine benzyl ester (XXVII)

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

Yield 0.76 g (74%).

Rr 0.87 (2).

[M+1]"390.1.

[a]p**~19.47° (C 0.19; MeOH).

IR-Fourier, &, cm™: 1649 (amide I); 1515 (amide 1I); 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 (III)

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%.

Rr 0.42 (3).



3-Phenylpropionyltyrosine benzyl ester (XXX) Synthesis was carried out in
accordance with technigue A presented for compound VII. Yield 0,94 g

(70%). Rf 0.72(1). [M]+ 403.5. [a]n20-11.93 (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 (XX ﬂ) Synthesis was carried out in

accor qg«%t(g]()t@_chnique A presented for compound VII. Yield 0.36 g

(50%). Rf 0.57 (1). [M]T 326.9. [a]o20-9.06 (C 0.30; McOH). IR-Fourier, 6.

cm'r: 1epT(agmded)o. 16161éamide 11). Found, %: C 69.22; H 6.52; N 8.27.
C24H23N04; Calculated. %: C 69.92; H 6.79" N 8,58. 32 Example 16
AcetylyiMByiNamide 6X ) Syathksistyasiedintodioutdd, debattiaibe)Wsth-3.35 (m,
technique A presented for compound VII. Yield 0.77 g (65%). Rf 0.41 (1).

TN €84 PGP RoeINg, o4: 0186 05, ¢4BIEheaN 68.356 624m 133 NOM. Ealidldtéd), 7.1-7.3
%: C 66.65; H 6.48; N 8.18. Biological activity tests Example 17 Study of
Qﬁé?ﬁa@ﬁ?@éﬁ@@?bfgcb?ﬁm}b%%eral formula | on 114CJarachidonic

il el <ok 5 haeite L MO S ¢ .
mice WhQ WEIS: ¢ 68.21; H 5.72; N 4.68.
HPLC under the conditions (3): an individual peak, retention time 7.59 minutes.
Example 14
3-Phenylpropionyltyrosine benzyl ester (XXX)
Synthesis was carried out in accordance with technique A presented for compound VIIL
Yield 0.94 g (70%).
Ry 0.72 (1).
[M}* 403.5.
[0]p2"-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 carried out in accordance with technique A presented for compound VIL
Yield 0.36 g (50%).
Ry 0.57 (1).
[M]" 326.9.
[]p2°-9.06° (C 0.30; MeOH).
IR-Fourier, §, cm™: 1651 (amide I); 1616 (amide II).

Found, %: C 69.22; H 6.52; N 8.27. C24H»NOy; Calculated, %: C 69.92; H 6.79; N 8.38.



fed a standard vivarium fodder. Animals (mice) were sacrificed, lungs were
extracted, homogenized in a glass homogenizer manufactured by the firm
"Wheaton" (USA) at 4C in 10 volumes of 0.05 M Tris-HCI buffer. Aliquots
(0.5 m]) of supernatant were incubated i 0.5 pCi [] -C"A]-arachidonic acid
[C14]-AA, "Amersham"”, England; specifiC activity 50-60 RCi/mmoie) at
37C for 30 minutes. Non-metaboliz%qz[%g,fd &A and products of
metabolism thereof were extracted in 20 volumes of chloroform and
methanol mixture (1:1) in exgastiorosiiicasimietesixthan 90% assessed
using [C14]-PGF2, [C14] -AA and metabolites thereof were separated and
identifiesthesingyFlariidicoptatestteiaatgel o efiiqiMarskeséina) Gecmeapnind VII.
using as an organic phase, the system of solvents (ethylacetate,
isoochéinkl Giéétd&dia; water - 110:50:20:100) and lebeied standards.
Densitometry of autoradiochromograms obtained on the X-ray film X-Omat
AR ("Roldk'(1WSA) and HS I | ("ORWO", Germany), was performed on the
densiscan KS 3 ("Kipp and Zonnen". Holland). Quantitative analysis of
individtfal &f¢osanoids was carried, out using radiometry of fractions

Obt"’,‘,'gegn%w!%‘é%;f ?E&%?ﬁd'ﬁ'%q 8“%%’&%50%?@{ “%Q.?O)‘j Fé'-@.o%ﬁf}%’?ié?f}q 8.18.
the ﬁSOﬂ orm, France; the column A § of the "Du Pont Irm,
USA_) gnd by elution of spots OB hbSicAle R P}gsggs_ted compounds were
administered at concentration 104M. The dafa obtained are presented in
Table 3. Table 3 In vitro effect of cerppaprdy of general formula lon
[14C]arachidonic acid metabolism in a cell-free homogenate of murine
PSHNBNE thiiss et @B dbtomPGindsToX @ RGH 2R ras{ii@idachidonic acid
compound PGFla IX -30 -27 -40 -38 +47 -33 X -9 -15 -42 -38 727 -22
XIV -24 - 2thetidoligmsBYja-g81-KHe-UomaFenai? of mnufine4Hrlg@nar® tisgde Vi
-45 -33 +40 -40 )

Studies of arachidonic acid metabolism was carried out on females CBA mice who where
fed a standard vivarium fodder. Animals (mice) were sacrificed, lungs were extracted,
homogenized in a glass homogenizer manufactured by the firm “Wheaton” (USA) at 4°C in 10
volumes of 0.05 M Tris-HCI buffer. Aliquots (0.5 ml) of supernatant were incubated in 0.5 pCi
[1-C'*-arachidonic acid [C'*]-AA, “Amersham”, England; specific activity 50-60 pCi/mmole) at
37°C for 30 minutes. Non-metabolized [C'*]-AA and products of metabolism thereof were
extracted in 20 volumes of chloroform and methanol mixture (1:1) in extraction efficacy not less
than 90% assessed using [CM}—PGFM. [CM}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



PG - prostaglandin TX - thromboxane AA - arachidonic acid The data on
eicosanoid profile obtained demonstrate the capability of compounds of
general formula | to inhibit cyclooxygenase by 22--44% and suggest that
they are promising as potential analgetic and anti-inflammatory agents.
Example 18 Analgetic and anti- mflammglz’ory activity of compounds of

eral formul tudy of a t ctivi ode] :
g For(flong & (Yé}s@gv 39?Séonéguc%g§ Comng ﬁes o?e&’ é%lt%&r%%gg}%é?rﬁfc%mcemmmn
1W&ighing 22-24 grams. The specific pain response ("contortions”) were
elicited by intraperitoneal administration to mice of 0.75% acetic acid
solutigie The fplandngrsignsawedanalsr mto consideration: the number of
34 seizure contractions of abdominal muscles accompanied by stretching
the hind limbs and sagging the hack. Analgetic effect was assessed by ~ Table 3
decrease in the number of contortions in _animals in percent to the control '
for 15Imirtexipastiadminisaisscortt siematid oTHe umpliia ofqdanetabolism in
tests is disclosed in Koster R.. Anderson M., de Beer B. // Fed. Proc. 1959.
V.18. P.412. CompaiHdSeanampasasiic irerEnsarHimetaragssue
_m_u:apenj;gngall\/ (using-a nrnha) at-a-dose-10 g kg 60-minutes “%HCI’ to -
m@i‘,’u% of th& 58?8’ D|clofgﬁ§&“ (20 mg}i@ was usgg; g% a refereﬁs‘ce dr Pé(.)StanmdS
Anal Wgﬁen =ffe(§dx¥as calculated acgording to the formula: Ck-Co-x100.0(%)
EoWhETein ck s tie number of cohtortions in the control group, Cois the
lluu} r-oficontogfjors i thegestgroup:_jie data ohhned are presented in3;3
Table 4. Table 4 Analgetic activity|of the tested compounds of general
formytaara dase 10 Mg/Kg i the "acelig contortiang test (thesngmbeér of .22
contortions for 15 minutes) Compound Number of mice Cm C, % to the

confnal Analgetie £ffect -24 -49 -54 +84 -35
X1l 42 -47 +42 -44
VII 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



NO Il 10 24.21.9* 75.2 24.8 1l 8 19.43.3* 60.2 - 39.9 Control 1 19 32.21.6
100 IV 10 20.81.9* 77.9 22.1 V 10 16.22.6* 60.7 39.3 Control 2 10
126.7-0.79 100 VIII 8 16.0=4.5 43.5 56.5 Cantrol3 8 36.83.5100 ~I -~ Ix 8
11.819 32 68 Control 4 8 36.83.5 100 3 % X 8 11.02,4* 46.0 54 Diclofenac
10 g/kg 8 12.92.13* 50.8 49.2 Controls 8 25.4x2.4 100 0 X| 10 21.22.5**

sgi%lﬁesgo%tr%géig‘t% 20(} ]a% *;1§1§r6m41]scilesc&ggx@/bgn§e%' Osljrgtgh%l ]ﬂlelﬁircld I5imbs and

74.525.5 VI XIIl 8 14.6-- 1.8** . 51.6 48.4 Voltaren 8 g/kg 8 15.82.6* 55.

A moCROBAUR 83R188i0 dRELXWMI Bl dedrédseX i it he@bkl off @hebrtions in
32.6 Control 8 9 29.82.3 100 XXX 8 11.91.7** 63.9 36.1 Control9 8

ah&ifak. 4 MAftent to the control for 15 minutes post administration of acetic acid. The technique
of the tests is disclosed in Koster R., Anderson Mv., de Beer B. // Fed. Proc. 1959. V.18. P.412.
Compounds under testing were administered intraperitoneally (using a probe) at a dose 10 pg/kg
60 minutes prior to injection of the acid. Diclofenac (10 mg/kg) was used as a reference drug.
Analgetic effect was calculated according to the formula:

Ck -Co

%100.0(%)

wherein Ck is the number of contortions in the control group,
Co is the number of contortions in the test group.
The data obtained are presented in Table 4.
Table 4
Analgetic activity of the tested compounds of gjeneral formula I at a dose 10 mg/kg in the “acetic

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

Compound Number of mice Cam C, % to the control | Analgetic effect

(%)

I 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

\Y 10 16.2+2.6* 60.7 393
Control 2 10 26.7+£0.79 100 -

VIII 8 16.0£4.5 43.5 56.5
- Control 3 8 36.8+3.5 100 -
IX 8 11.8£2.9 32 68
Control 4 8 36.8£3.5 100 -




XXVIII 9 15.92.4* 57.9 42.1 XXIX 10 15.71.9* 57.1 42.9 Control 10 9
27.42.6 100 * P < 0.05 versus the control group ** P < 0.01 versus the
control group The compounds corresponding to the general formula | show

in the "contortion" analgetic activity wh
drugs Diclofenac and Voltaren (see Ta

e

is close to that of the reference
4), analgetic effect of a majority

of-the-compounds-being-frpm-38-tq qq‘é)i%gt*Exampic 3 %Thc effectof
compounds of general formula | on analgétic action o?ﬁ‘ramal and Analgin
PRl TenHIaws] 'ﬁc% tic COMMQrtions™ T gElsIiEs were Tagrisd outt 492
accordance ngth he technique presented in Example 18. Tablel5 The
effecrgheorgpounds of gegeral formukykata dose T01mo/kg on janalgetia
action of Tramal (L0 mg/kg) Number of mice Number of contortions for 15
minutesya= 10 Control IX Teamal IXZlrz2ma+Mm 36.281824.03.4* 17.52382
6.42.0*" Analgetic 33.6 53 82 effect. % * - statistically significant versus
the conikdl group, p<0.05 1AR - statiticaly stgnificantdéefsus Tramal, 41.4
p<0.05 According to the data of Table 5, analgetic effect of the
combinatiohbof compound9X with [Tréh#aPig significantB more pptent than
the effect of compounds IX and Tramal alone [(6.42.0 versus 24:03.4 and
17.52.3 Yéspectively), fablé 6 The |effe¢tbfEompoundé-6f general formdfad
| . e . n H
contorti%H‘I test 8 14.61.8%* 51. 48.4
Voltaren 8 pg/kg 8 15.8+£2.6* 55.5 44.5
Control 7 8 28.4+2.5 100 -
XXVI 8 22.442.0* 73 27
KXV 9 20.141.7* 67.4 32.6
Control 8 9 29.8+2.3 100 -
XXX 8 11.941.7%* 63.9 36.1
Control 9 § 18.6+1.4 100 -
XXVIII 9 15.942.4% 57.9 42.1
XXIX 10 15.7+1.9% 57.1 42.9
Control 10 9 27.442.6 100 -

* P < (.05 versus the control group

** P < (.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%



Number of Number of contortions for 15 minutes mice n = 10 Control IX
Analgin IX + Anaigin M=m 33.12.9 18.83.1 * 20.72.3* 12.62 4*AA
Analgetic 43-3 37.5 61.9 effect, % * - statistically significant versus the
control group, p<0.05 37 AA - statlstlcagg significant versus
Tramal,'p<0.05 Compound IX also enhances analgetic action of Analgin
(Table 6). Thus, compound IX at a @9&%}% g/kg in intraventricular
administration significantly enhances analgetic action of Tramal and
Pientisies angleatiacifechel AalgimaEraplasa Sitkynaffanalgeliend Analgin on
activity on the model "a hat plate" Analgetic action of the compounds
corresponding to general faimuladel/asdiodvgarsings’the "hot plate"model
according to the technique presented in Woolfe G., McDonald A.D. // The
evaludtientoditsevarsataeive aetivriesopiadeiviipeieemsigepense gl fyrmple 13.
Pharmacol. Exp. Ther. 1944. V.80. P. 300-307. The tests were conducted
on males of white mongrel mice weighing 22. 24 grams The animals were

indivi placed A hot plat fact red frrm "Ugo

a l?gﬁ? Cr%nB’fo\% &R r%?ﬁé%i%?efe consfan gjﬁsdewas 5&%0@%&“% jon Of Tramal
foIIowrng first manifestations of pai f@%’f’ yg were recorded. licking paws,
jumping up prior to administration o a substance (background

R AR ST i 0-5, 1,2, 3 and i POsH AR HR R AU QR Al s

substance. Suljstances were administered intraventricularly (using a
probg)=Agweighed amgupg] of a substange was thoroughhimmixed in 3 Al ramal
Tween 80 until g solution was obtained, then normal saline was added up

to a waluime of 0.5 mdsAveimge latenttimss @fnociceptionsttreshold  (Nb13=2.0*M
was calculated |in every group. The results obtained were expressed in
pereentgefithe background values. Andgetic effect (in %93was calculated?2
according to the formula: A-100%= X, wherein A |s a background
par&ffrste?® Xis analgetic effect (jn %) A is (time 0.5 to 4 hours post

administration x 100%) ; background time As reference drugs,-Anaigin

(150 rmgAtdjssabcieatfisipoonsis g ket srerpLa T ikg),

- statistically significant versus Tramal, p<0.05

Table 5

According to the data of Table 5, analgetic effect of the combination of compound IX
with Tramal is sig‘niﬁcantly 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 IX -+ Analgin
M:=m 33.1£2.9 18.8+3.1% 20.7£2.3% 12.6£2.4%M
Analgetic ‘ 433 37.5 61.9
effect, %

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



were used. The data obtained are presented in Table 7. 38 Table 7
Comparative assessment of analgetic action of compounds of general
formula | at a dose 10 mg/kg and the reference drugs Analgin and
Paracetamaol, in the "hot plate" test in mjce by the value of latent time of
nociception threshold (NT seconds) Number of Time post administration of

a con};;xoun(fS ar”J nr‘ﬁlcgl%{begsqlb%gngp % )080 240 (background)
Compound [ Mm 3.410.3 6.00.6* 6.10.8% 7.30.6** Latent time 100 176.5

179423 g0l N ARAGeSRIZ8i5 #9¢h bEAT (6} BemBouNd 11l Mm
3.703 6.70.9* 5.90.8* 7.00.6** Latent time 100 181.0 159.5 189.2

ofNT (¥hué\nalgpsiaB1x0:59. 988. 20 GerRpat ﬁﬁiﬂMé‘vﬂmcﬁlﬁ'Bﬂiﬂ:ﬁlﬁﬂﬁmB81gn1ﬁcam1y
5.540.32 5.930.59 Latent time 100 104.2 110.1 117.9 of NT (%) 111 ". 1,1
cAhalgesisalp@id Ocli ch7o® Caonap authpb\¢iate SaRigeL df@@OQﬁ@”ﬂ@Q@-.Sl* ]
6.580.72* ~~
Example 20
Study of analgetic activity on the model “a hot plate”

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

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

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

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

were used.

The data obtained are presented in Table 7.



Latent time 100 129.7 157.8 1759 of NT (%) 39 Analgesia 29.7 57.8 75.9

(ON Compound VI M=m 5.90.4 7.80.8* 8.31.0* 6.870.5 Latent time 1 00

132.2 140.7 115.3. of NT (%) Analgesia 32.2 40.7 15.3 (%) Compound Vli
8.210.94** Mtn 5.10.49 6.90.72 Latent 'gwe 100 134.5 158.9 of NT (%)
Analgesia 34.5 58.9 (%) Compound VIITai Mm 5.10.49 8.50.27**

6.571.16 Latent time 100 159.6 123.3 of NT (%) Analgesia 59.6 23.3 Table 7
Compound IX Mm 4.140.25 8.4=1.23** 7.361.04** 9.832.52** 7.724.24**

LateRiptrme d Q0 02 tlof futh @3 Qck 3B 5f @NJdlhls of gdndral formula I at a dose 10

mg/kg and the reference drugs Analgin and Paracetamol, in the “hot plate” test in mice by the

value of latent time of nociception threshold (NT seconds)

Number of Time post administration of a compound, minutes

mice n=10
0 30 60 120 180 240

{background)
Compound II
M:Em 3.440.3 6.0+0.6* 6.1£0.8* 7.3£0.6%*
Latent - time 100 176.5 179.4 2147
of NT (%)
Analgesia 76.5 79.4 114.7
(%)
Compound HI
M+m 3.7+0.3 6.7+0.9% 5.9+0.8* 7.020.6%*
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 5.9340.59
Latent time 100 104.2 110.1 117.9
of NT (%)
Analgesia 4.2 10.1 17.9
(%)
Compound V
Mim 3.74+0.16 4.8520.39* 5.9£0.81* '6.58:t0.72*
Latent time 100 1297 157.8 175.9

of NT (%)




Analgesia 102.9 77.8 137.0 86.5 (Ye) Compound X NEW 4-30.25
7.540.78** 5.750.83 8501.03** 8-840.925** Latent time 100 175.3 133.7
197.7 200.6 o of NT (/c 40 Analgesia 75.3 33.8 97.7 100.6 (%)

Compound XI Mm 3:730.19 5.350.98 6.431.1 ** 1.2111,11 4.070.26

Latent time 100 143.4 174.0 141.3 135.

41 225 Q

nal 11

[ \W, =N

A~ .O0

of NT (%) Analgesia 43.4 74.0

Lo B adiliay X & Wi 20 Al &

0O Compnor
/U} VU"'PUL

C. A
J.IY,

A%k bl ok
U. 57 TEalcl

%.... 2 REXHE VI G O it
| 18857 3 121.8 123.6| of NT (%) Analgesia 7.3 21.8 23.6 | (%) Compgdund
Xt Mm 3.720.42 5.591.12 4.70.51 7.31.09** §.780.504** |Latent time|100
150.3.126.3.196 2 18213 of NT-(96) Analgesial50.-3-26-3 299 9
. -Com}')ou-ﬁ-(.i_\/ll ******** AL S A ALl e dhaib A Al U9
MEm 5.9+£0.4 7.8+0.8* 8.3£1.0%* 6.8+0.5
Latent time 100 132.2 140.7 1153
of NT (%)
Analgesia 322 40.7 153
(%)
Compound VII
Mzm 5.1+0.49 6.9+0.72 8.2:40.94**
Latent time 100 134.5 158.9
of NT (%)
Analgesia 34.5 58.9
(*0)
Compound VIII
| M£m 5.120.49 8.5+0.27%* 6.5+1.16
Latent time 100 159.6 1233
of NT (%)
| Analgesia 59.6 233
(%)
Compound IX
MEm 4.14+0.25 8.4£1.23%% 7.36+1.04%* 9.83+2.52%* 7.7240.24**
Latent time 100 202.9 177.8 237.0 186.5
of NT (%)
Analgesia 102.9 77.8 137.0 86.5
(%)
Compound X
Mztm 4.3+0.25 7.54+0.78%* 5.75+0.83 8.50+1.03** | 8.8440.925%%
Latent time 100 175.3 133.7 197.7 200.6
of NT (%)




(%) Compound XXVI Mcm 5.70.6 8.30.9* 10.21.2* 7.10.4' Latent time 100
143.1 176.4 124.1 of NT (%) Analgesia 43.1 76.4 24.1 Compound XXVII
Mm 5.30.5 8.50.9* 10.71.19.113* Latent time 100 160.0 201.9 171.7 of
NT (%) li ~ 41 Analgesia 60.0 101.9 71.% (%) pound XXVIII Mm 4.80.7

9.21.8* 8.11.0* 11,62.5* Latent time 100

A nalaacia-O

2 AO0LNL

191.7 168.8 241.7 of NT (%)

o049

1.7 60 0. 141
o L. T 00.0 IHF1L./7

26-:312*

AREEst 494 Compognd XXX Myp3:20 1006
7:2320.8% 6 ,01.0* Latent time 100 [196.9 225 250 ofNT(%) Analgesia

©96.9 125 150 (%) Compound XX} - --- ----- Mm 4.10.3 6.90.8* 9.00.9**
%a%%aﬁd' atent-time-100-168-3-213.8-221:9

M+m 3.7340.19 5.35+0.98 6.4941,1%* 6.27+0.33 4.07+0.26
Latent time 100 143.4 174.0 141.3 135.9
of NT (%)

Analgesia 434 74.0 413 359
(o)

Compound XIII

Mitm 5.5+0.4 5.9+0.3 6.7+0.7 6.8+0.3*

Latent time 100 107.3 121.8 123.6

of NT (%)

Analgesia 7.3 21.8 23.6

(o)

Compound XIV

Mz£m 3.72+0.42 5.59+1.12 4,7+0.51 7.3+1.09%* 6.78+0.504%*
Latent time 100 150.3 126.3 196.2 182.3
of NT (%)

Analgesia 50.3 26.3 96.2 82.3
(%)

Compound XXVI

M+m 5.7+0.6 §.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 5.320.5 8.5+0.9% 10.7%1.1%* 9.1£1.3%

Latent time 100 160.0 201.9 171.7

of NT (%)




of NT (%) Analgesia 68.3 113.8 121.9 | Analgin, 150 mg/kg Mm 4.850.44
7.441.22** 7.290.71* 6250.75 5.350.38 Latent time 100 153.4 150.3 128.9
1103 of N7' (%) Analgesia 53.4 50.3 28.9 10.3 (%) Paracetamol, 200

mg/kg Mm 3.950.21 9.441.3** 6.240. 82*
238.915892.01 ofNT(%) 42 Analge5|a

*7.61.15** 1 Latent time 100
138.958.0 9~ (6/1 ~~ - P<0.05:

Xh‘éﬂgelﬁ?'c‘“ 5s-backgrotnd-pagggreters Thg datapbtaijgd-shpw that
compounds of general{formula | injthe "hot plate" test demonstrate a
@@nlflcant activity considerably eleyvating nociception threshold. At the
fal ) i affoct compa Aahlaaanth that nftho.raforcaneca A

III\/ vrﬂlulu\/ub LAwA v UUIII'J I(J.IJIC it amaToTrarec TeTeT CeTIVT UIUQD ID

IFﬁ’eve In using doses 0.1 to 10 mg/kg, advantageously 1 to 10 mg/kg
wlam:h are by onee-two arders:lower|than-ther dose lofethe reference drug -
Paracetampol possessing j i i i Che data

' 191 168.8 " 2 241.7

b#E%ent8d n TaBle 7 diso Sholw that andidetic|effett'of compounds of
geaer) formula | averages from 50 to maximum 150% that may be
considered as a prolonged one as|it it is preserved for a long time _that in a
AOHEBEY of cases is more thalfour houf€:3Thus, cotpbunds of general
(c)or)mula | by the degree of analgetic effect are comparable| with the known
non-narcotjc analgetics (Analgin, Raracetamol), and by duration of
&rrabgeticCeiect, they exceed the reference drugs, their acting doses

vinato bo by an . avdaor lewaar than in
RESYIEGO-pERY gt orger o a0 e 8.0+1.0%
Latent time 100 196.9 225 250
of NT (%)
Analgesia 196.9 125 150
(%)
Compound XXX
M:tm 4.1£03 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:tm 4.85+0.44 | 7.44x1.22%*% | 7.29x0.71* 6.25+0.75 5351038
Latent time 100 153.4 150.3 1289 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£13%% | 6.24+0.82%*% | 7.6+1.15%*
Latent time 100 2389 158 192.0
of NT (%)




the reference non-narcotic analgetics. Example 21 Study of the effect of
compounds of general formula | on carrageenan edema of rat paw The
tests were conducted on males of outbreed white rats weighing 250-270
grams. The model of carrageenan ede%a was used which model is
described in Winter et al. In: DeRosa M.,” Giroud J.P. Willoughby D.A.
§5y1§é§§ of-the-medtators uf@kgtc illﬂallSIg‘l(gtUI respeigse rduaced—inrats-in
different sites by carrageenan and turpentine./{ J. Pharmacol. 1971.
V404.P.15429. 0.1 ml 1% cairageenan solution |(SERVA) was subplantarly

miactad.into-a ricaht noww. of - rata
TR P05 ¥ 0T versus background parameters | . .
chambers 85 ointirant WAk appiied o the Paw Tmmediately following and

at | ang,2 Ji‘a%_‘r&&?&é&@ﬁ%@?ﬁﬁ%8958%?%@;&%%59‘%%{9&’5“? i@ “hot plate” test

measured using a pletismometer (Ugo Besile) at 4 hours post carrageenan
ReMivisikationsniharpeuls e fech ef i URMERE WasR@586SSBELMBINCA: the same
inhibition degree of inflammatory reaction as compared to an intact left
1RV hihaigbrentanimalasd tath pavefeactignala eantel ddiduntraalad) doses 0.1
group of rats. Inhibition of inflammatory reaction expressed in percent was
tcdlzulateg adeenkgimgily thefobrmglag Diffehemedx 06-tVolndvesdaivethafthe dose of
paw volume Edema inhibition =100 - Volume gam(,.,) x 100 Volume
thrain{aonsrcliupiadertroptaiprsesspe pralsehtandrmabiests arable Bherdaga presented in
effect of compounds of general formula | (I %0ointment) on the development

Tapleafratgeshn teeidmacsttaaf5a (NTHeGHIgE ORPAESh DB Ba,AsihRse from 50 to
r%%g%lggl) Ea‘%)qt(gﬁt:%%“blgg%ggg e(r'\é%ng%l r%?)h%l%%gg%ogsng il’%s(%%)sgrl\pgén Yor 9 long time

cin o olIntme

Tha animale vwora nlacoad into-imndinadiial
O AT TACTUITITO T IUTvIau T

that in a number of cases is more than four hours.

Thus, compounds of general formula I by the degree of analgetic effect are comparable
with the known non-narcotic analgetics (Analgin, Paracetamol), and by duration of analgetic
effect, they exceed the reference drugs, their acting doses proving to be by an order lower than in
the reference non-narcotic analgetics.

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

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

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



The results presented in Table 8 demonstrate a pronounced
anti-inflammatory activity of compounds of formula | comparable with
activity of the reference drug from the NSAID group, indomethacin,
effective dose of the compound being by pne order lower than in the
reference drug. Example 22 Study of ulcerogenic effect of compound of
(gmf 3 ARetasIRWese iﬁﬁﬁm@ﬁ/ %Jﬁgﬁaéfﬁ‘ré%g&yg? Eﬁ%r{%s calculated
weighing 300-320 grams. The compounds tested were administered once
dnisagagiathe adrmolase 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 §?‘ne volumeDiffe2dhbroxir8the animals were sacrificed and stomachs
were extracted. An 1mphmstemach was filled with 2% formalin solution
and it was placed into a beaker with formalin. 30 minutes later, the
stomach was opened along thggreal£urvaigte, expanded on a 44 slide,
fixed &demyashiédiquith Iditi st magnifying glass MBS-9
(8-fold magnification) length af nﬁigﬂ%n@f"g‘ﬁstric mucosa defects was
measured and area. in turn 2 was Qalculgted (1 division of the magnifying
glass FHetAAGHAREH 315 REFSEEAIR ARl fof a substance was assessed by
ulcerous lesion area of gastric mucosa according to the technique
presented in Rukovodstvo po experimental’'nomu (doklinicheskomu)
‘F}‘récé}?&'d‘dﬂ%‘@{mxﬁ@ @f’g@%‘i’é@ﬂ!ﬁﬂ@ﬁﬁ'%h%&ﬁﬂﬁ&%%%{&%@%l@&&% of carrageenan
Experimental (pre-clinical) Study of Novel Pharmacological Substances). /
Moscow. "Remedium” publishegge 2000398 pagas. The data obtained are
presented in Table 9. Table 9 A comparative study of the effect of
compauitists of generad formula | arghindsimethacinas a dose BOemgikgiation (%)
gastric mucosa of rats (M-m) Number of rats, n = 5 Area of ulcerous lesion,
mm ContrébBir@ompound IX 0 Indomethdtih 7.31.75 The data obtained

show that in intra-gastric administration of the compound of general
Compound IX (1% ointment) 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



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

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. S.M. Barnden and R. Colson, 1980] was created
andemalgs.ah Wistaralsiveighing 300350 958M8e Anddid gd%ﬁpms -9 (8-fold
muscle preparation (SMP) was placed into a thermo- regulate amber

i GYase)Ringmg ahidodidisdaianwithiawe Re:calenmmeasiaat isddarderitonm? was
prevent spontaneous contractive activity of the smooth muscle
qleparxationiiGontrat iomeith &y ntegiaes ndim wa$ mecpided esing tifect of a substance
mechanotron 6M x 2B connected to the polygraph KPS-4; initial load to the

WE 5pRatadvPa Uy 87 Igfiamarea ohetttgra efofseaSINPiNga ifiddedeipye presented in
introduction into incubation medium of 0.1 nil serotonin (Sigma) at

Rigioeemtiifion 95 M EXEE0 CRGII post GO RFSIRIAST thdZ3faibr, a novykh

cak contiaction amplitude,of e yicrine o was. recprded. Compaunl ¢ oy
W fcedinto i b STt o8 peaR Ampi f et ct| S

BLHALSHS C%?&‘i' %%?aﬁié@WPf?&é@MW r@eﬁ]ﬁ Sap*&\ﬁlEﬁQg%@ 0,.398pages.

concentrations) for 15 minutes. The effect o compound IX béing ested

was apgeashd byif-numbaefc@Rniramtions and by lowering the amplitude

value. The results are presented in Table 10. Table 10 The effect of

compounds of general formula | on serotonin-induced contracture of rat Table 9
uterine horn's SNIP Rate of contractions of the rat Inhibition of

Aentnaatioivs ghdytefithe et sfSMibaduringtgthershfarterné dndrhigdoBkiRicin at a dose
minutes % Control (serotonin-induced 9 0 contracture) Compound IX at

the peak 5 44.4 30 mg/kg on gastric mucosa of rats (Mzm)
Number of rats, n =5 Area of ulcerous lesion, mm?*
Control 0
Compound IX 0
Indomethacin 7.3%£1.75

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

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

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



serotonin-induced contracture Pre-incubation of compound 4 55.6 X |
(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 raé uterine horn's smooth muscle
preparation occurred from 9 contractions’in the control down to 5

K oenttracti{%@ 'r}t@g Lest (see Table 10). 46 Under pre-incubation

Cl, was U. . . . .
conditions of ¢o pound IX, slowing rate of contractions in response to

serotQRipwas:alsPRbsRved 44 cARTASHORE SHERGH MY NHLESAWH Inedium of 0.1 ml
subsequent complete blockade of the SMP contracture (Table 10). Thus,
SERIRRRUINIghaY RO iR Mt SO tMINS (SO WS A SPRS mptiticsaation dpih@ediator, a
peak serotonin-induced SMP contraction) and inhibits the development of -

S Rortmattaotarepiitugdeenfehéi weeankniios trati oecoEdkaimpden gdusdudyvofs introduced into
anti-hypoxic action of compounds of general formula I In order to imitate

the dherobarce rihin sedki deméjudeco R yprssaetionsdel woikkr g pditemp mibingupation (within the
hermetic volume was used (Luk'yanovaL.D., Gatsura V.V., Pastushenkov

SpYe TG FoRfi SRR PBDIRIdRdRIH o experimental'nomu izueheniju

preparatov, predlagajem %ﬂl a klinicheskogo isuchenija v kachestve . '
Bty 5 MR RO AR AP RSE ARG GO tons and by
l‘g‘)’(ﬁu?ﬁr‘mﬁg“t‘al %H%)é legggparations proposed for clinical examination as

pOX|cm§gents). Moscow. 1960. P.1-19j. Male rats weighing 27-29

gramspjyete jndividyally nlaced.into; 860 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 miceTabie 10
in minutes was recorded. The data obtained are presented in Table 11.
Tahdeffdct Pheoeffeohdf cogppoeindsmofgemnesaldomuladhon kfesgamrodinmceterine
in the model of hypoxic

horn’s SMP
Rate of contractions of the rat | Inhibition of contractions of
uterine horn’s SMP during 5 the rat uterine horr;’s SMP,
minutes %
Control (serotonin-induced 9 0
contracture)
Compound IX at the peak 5 44.4
serotonin-induced
contracture
Pre-incubation of compound 4 55.6
IX (with subsequent blockade)

In adding compound IX at the peak serotonin-induced contracture of the uterine horn’s
SMP, slowing rate of contractions (during 5 minutes) of the rat uterine horn’s smooth muscle
preparation occurred from 9 contractions in the control down to 5 contractions in the test (see

Table 10).



hypoxia with hypercapnia Number of mice Duration of hypoxia, minutes

n=10 Control Compound IX Compound IX ii 10 mg/kg 50 rng/kg M = m

25.60.6 25.30.8 32.E_2.6* % change from the 0 27 47 control P<0.05;
statistically significant difference versus 4tg1e control group Compound IX at

a dose 50 mg/kg significantly extends life span of mice under the condition

of hyﬁ%grh &Q?S&B%%Z -%‘Xﬁdﬂ&ﬁs%?%ml_:&%ﬁ‘h r?i“'%%o%&ﬁggex%%h@% contractions in
compound IX shows anti-hypoxic action. Example 25 Study of
réiplirdente ssiye astinas of somneHrds ofganarabiormuwia:| indheutRshaniotabsequent
despair" test (effect on immobilization duration) The "behavioral despair"
clesplaccarding 4@ Rbs SN Robrfonsglfable Béxtin and M. Jalfre. in mice: A.
primary Screening Test for Antidepressants. Arch. Int. Phannacodyn..

1977, 1228, cpmaaTad 3] indepradictiveotalitfor drays witkpasmdijrestant(at the peak
action. Stress state in mice (weighing 27-30 grams) is induced by forced ‘
sgiiAmRRRuaHinBYS arenpBReEer it aleirid et endryistorsenh, dfiabite pagracture in
cm) filled to 1/3 with water at temperature 21- 23C. The animals cannot
PERERHE RS &Uider by themselves. Following a short time of  activity

the animals develop a so called "b az}/ILg)r%I éj‘@pression" characterized by
hovering of animals, immobilization durdhion of which can be fixed. The

experiment ig carriod AU IR Y5 PaSAIESHIRY waNIMRIS s ipIRced

into the cylinder Tor 15 minutes (pre-test). After removal from water, the

animals aerdiashang RrepVAlBASHNERIGRSING AIBAGMINSeresh. badapnia in a

hours, the preparations are administered again and one hour later the
hattireid s elenel ace disada Tthe yeylndeDioGatmnia Mes., Damtimddirisd hvizovimiiettelicheskiye
the animals are actively swimming; during the subsequent four minutes,
rishzvidral i depresgiorsrielvetopsimelmidstert yatenptsidizatiomykh dlya klinicheskogo
isuchenija v kachestve antihypoxicheskikh sredsyv (Methodological recommendations on
experimental study of preparations proposed for clinical examination as anti-hypoxic agents).
Moscow. 1960. P.1-19]. 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 IX Compound IX
10 mg/kg 50 mg/kg
M=m 25.6£0.6 25.3£0.8 32.642.6%
% change from the 0 +27




(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 conlgound IX and Fluoxetin on
immobilization time in the "behavioral despair" 48 test Duration of
hypOAICa rtrljinutcs Controt-Compound-bXtuoxetin—50-mglkg-50-mgrkg—Mm
195.0182% 954.011.7* 131.016.5** % change from the -21 -33| control "-

P<0:05. 5 RSt A S e ERTRIRE R A, controf
group In the "behavioral despair" test, compound 1X as well as the

antidepsgpsant fluoxetinogaysed Astatistinaiisignilicant ShQPaNEmice under the
immobilization time in mice. Thus, in the action spectrum of compound IX,
carphigsmedolpgicateibect hya27en found (shortening immobilization time

in the "behavioral despair” test according to Porsolt) characteristic of
prepafatcnsebeiontgines tbthesgeeiipabtempideprESshnres EXANOKE S GR.

UNIT DOSAGE FORMS Example 26 A. Tablet form A tablet form is
manufactured using the ingredientsipie@@iféd below: A compound
corresponding to general formula (1) 5-10Q0 mg Potato starch 20-50 m .
|v|aséﬁgéﬂfrﬁ“&'é’ﬁﬂfé%vﬁ@%@r‘bfsiﬂ"iwqfé’ BT {6 atRly i “Pehavioral

components are mii(ed andtgsqme%ec%sed to for tatpggtg wei%%ng 300 mg

espalr on IMmopiilza urat
each.

The “behavioral despair” test according to Porsolt [R.D. Porsolt, A. Bertin and M. Jalfre.
// in mice: A primary Screening Test for Antidepressants. Arch. Int. Pharmacodyn., 1977, 229,
p. 327-336] is a predictive test for drugs with antidepressant action.

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

The data obtained are presented in Table 12,

Table 12

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




B. Suppositoria Example of a suppositorium composition: A compound
corresponding to general formula (1) 5-100 mg 49 Cocoa butter an

amount needed to manufacture a suppositorium. If needed, manufacturing
rectal, vaginal and urethral suppositoriazis possible with respective
excipients. C. Ointments Example of an ointment composition: A

compound corresponding to general fon[rer%yla (1) 0.05-0.5 g Petrolatum 10

g Ointments are manufactured according to a generally known technology.
D GetsExampteoffagel Composition.ﬁihﬁ%}pm&gg%ﬂ%ging 1o
general formula (1){100 mg Carbopol 200 mg Benzyl alcohol 20 mg Ethyl
alcohol 300 mg Water up tode@sl Thus, The praseps Ry extion felateSfoxetin
novel compounds ofgencral formula I, to|simple and preparative methods
for synthesis of novel and known compounds asd #eise thergof as B0mg/kg
steriod anti-inflammatory agents, cyclooxygenase inhibitors, ppssessing
anti-inflsiaamatory and adi&ntadedus analgetid dctioh dfd shawing Ho0=:16.5%*
adverse ulcerogenic effect. Th results of the pharmacological studies
stggestgthierhthelaimed compounds possess an #iique capability to eXxért
a therapeutic effect(in exposure to the following extreme factofs: emotional
stress,cﬁ’é‘i‘f‘i’lsyndrome, hypoxia, inflammation, spasms, as well as to cope

mmgrs_caused—bg—pa;kt%en—gdtsea&g_aswe_u_as to-poten i%te gthei'
(3 < k¥ P ) = . S ) A= < :
analg efl”c%. ‘?v?ésu_ 0.01 - statistically significant difference versus the control group

In the “behavioral despair” test, compound IX as well as the antidepressant Fluoxetin

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.

EXAMPLES OF UNIT DOSAGE FORMS
Example 26
A. Tablet form

A tablet form is manufactured using the ingredients presented below:

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

The components are mixed and compressed to form tablets weighing 300 mg each.
B. Suppesitoria
Example of a suppositorium composition:

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



50 CLAIMS 1, Phenyl-N-acyl derivatives of biogenie amines of general
formula 1: _ R4 RI-CH-CONH-CH-CH2/ (I) R2 R; RS RS CH2 wherein
R1is or R5 is hydrogen or hydroxy group; R2 is hydrogen or amino group
optionally substituted with CH3CO-; R7 ,-CH2 R3 is hydrogen, -COOH,
-COORG6, where R6 is C1-C6 alkyl or, wﬁere R7 is hydrogen or a hydroxy

CL(‘I)Q’bRﬂZeI§ hydrogen a hydroxy group or pharg}la%%tﬁ%@lb[egc?&fe%amglufacture a

salts thereof with proviso that the compound of general formula | is not

phenylacetyltyramine, 3-(p-hydroxyphenyl)propigiipfienyigthylamine,
3-(p-hydroxyphenyl)propionyltyramine,

3-phenylpxapionylphenylethylassine , va-phe nylpropiiony yiposines is posmble with
3-(p-hydroxyphenyl)propionylphenylalanine methyl ester,

rSspehiyelesxippdnényl)propionyltyrosine, 3-phenylpropionyltyrosine,
phenylacetyltyrosine, 3-(p-hydroxyphenyl)propionylphenylalanine,

3-phefypirdpiaryIphenylalanine, MCSLLP

Example of an ointment composition:

A compound corresponding to general formula (I) 0.05-05¢

Petrolatum 10 g
Ointments are manufactured according to a generally known technology.
D. Gels

Example of a gel composition:

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

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

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

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



51 phenylacetylphenylalanine, 3-(p-hydroxyphenyl)propionyltyrosine

methyl ester, 3-phenylpropionyltyrosine methyl ester,

phenylacetyltyrosine methyl ester, phenylacetylphenylethylamine, MCSLLP
3-phenylpropionylphenylalanine methyl gster, phenylacetylphenylalanine

methyl ester, 3-(p-hydroxyphenyl)propionyltyrosine benzyl ester,
3-phenylpropionyltyrosine benzyl esief; Al ylacetyltyrosine benzyl ester,
phenylpropionyltyrosine methyl ester, tyrosil-tyrosine, phenyltyrosine. 2. A

comppusiAL AGEQIANBJGGlalme Lo MINSISIE Rtk s G HRQAGHS. 3- A

compound according to claim 1, selected from
p-hydroxyphenylacetyltyrosine, p-hydroxyphen Iacqixlphenylalanine,
-

p-hydroxyphenylacetylt I | ester
p-hydroxyphenylac fé]ﬁgm@ﬁ% D
p-hydroxyphenylacetyltﬁﬁbsine ber&yl ester,
p-hydroxyphenylacetylphenylalanine benzyl ester.

N-aeetyltyrosylphery pamine, N-agetylhwosyltyramine,
{ @H?_-hydro 0 laeetylphenylethylamine,
Able salts therepf. MCSLLP 52

p-hydroxyphenylacety
wherein Ry is or

or pharmaceutically ag

Rs is hydrogen or hydroxy group;

R; is hydrogen or amino group optionally substituted with CH;CO-;

Ry
R; is hydrogen, -COOH, -COORg, where R is C;-Cs alkyl or

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

, where

or pharmaceutically acceptable salts thereof,

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

phenylacetyltyrosine,
3-(p-hydroxyphenyl)propionylphenylalanine,

3-phenylpropionylphenylalanine,



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 effect without ulcerogeneity, MCSLLP
spasmolitic, anti-hypoxic, antidepressargland anti-Parkinsonistic effect. 6.

A compound according to claim 4 capable to potentiate effect of other

analgetics, in particular Tramal and Analgin. 7. A process for the

prepf#ﬂ&?ﬁa% mggﬁggﬁigg general formula | according to claim | or

pharmaceutically acceptable salts thereof comprising activation of a

carbo%g{%@@@&@mmgmgtﬂgg%%ég{m@L@erﬁI-CH-COOH R2 by

reacting with diphenylphosphorylazide and triethylamine in an organic
solventsiegaptisidodgligvesthbineeadiingivith an amino compound of
general formula Ra NH2-CH-CH2 h3 wherein R1-R4 are as defined for
compplgigsaot tybperanéonethid 4st@. The process according to claim 7,
wherein 1-1.2 equivalents of diphenylpliosphorylazide and triethylamine
are u@@ﬁﬁ?%ﬁlﬁrﬁﬁéé@ﬂééﬁfﬁmg to claim 7 or 8, wherein the amino
compound is tyrosine or phenylalanine esters. 10. The process according
to any SHEBRIARRLYIPEENRIARIR A ) 4N solvent is N,N-

dimethylfor a\r}\n}il'%ﬁ or 1eEhl){lacet %e.l %s. The process according to any one

of claf&™7-& WhRTEN the procesy'is triducted at a temperature ranging

o SIS R s o conpuns
compg’%ﬁg‘&%gﬂﬁgﬁ}gggﬂg%%ygggﬂylacetic acid, MCSLLP 53
phenylacetyltyrosine benzyl ester,
phenylpropionyltyrosine methyl ester,
tyrosil-tyrosine,
phenyltyrosine.
2. A compound according to claim 1, wherein R3 is -COOH, -COOCH;.
3. A compound according to claim I, selected from
p-hydroxyphenylacetyltyrosine,
p-hydroxyphenylacetylphenylalanine,
p-hydroxyphenylacetyltyrosine methyl ester,
p-hydroxyphenylacetylphenylalanine methyl ester,
p-hydroxyphenylacetyltyrosine benzyl ester,
p-hydroxyphenylacetylphenylalanine benzyl ester,
N-acetyltyrosylphenylethylamine,
N-acetyltyrosyltyramine,
p-hydroxyphenylacetyltyramine,
p-hydroxyphenylacetylphenylethylamine,

or pharmaceutically acceptable salts thereof.



phenylacetic acid or N-sabstituted tyrosine of general formula _
Ra-CH-COOH R2 into activated N-oxysuccinimide ester of general MCSLLP
formula Ri-CH-COONSu R2 using the N,N'-dicyclohexylcarbodiimide

process, followed by reacting activated N- oxysuccinimide ester with an

amino derivative of general formula R4 "N112-CH-CII2 R3 wherein R1-R4

are aa.dgﬁ@&%é!%&omwg of ggperal igruiad i famdd 36T 0%y clooxygenase

process according to claim 12, whefein the amino derivative Is tyrosine or

ifhenyalrping esters. 14. A pharmaceutical composition possessing
capabillity to inhibit cyclooxygenase activity, analgetic, anti-inflammatory

propesties YiHioind GRIL\ENE Y, SRASMONbse My RMRRSIC, AHARRIASEAMry effect
and anti-Parkinsonistic properties as well as capability to potentiate effect

wifhothel Rralgetics, spasmpilisingas-eypaciyentigepssaefiadtive anmbimboafstic effect.
the compound of general formula | according to claim | or
pharntadeutiopbyracoaptaile saltleithereafhdta pokamim@ogiiticalyother analgetics, in
acceptable carrier. 15. The pharmaceutical composition possessing
pedisabitiframahitit/oydlioxygenase activity, anti-inflammatory properties
without ulcerogeneity, spasmolitic, anti-hypoxic, antidepressant and
anti-ParkiREsestie plspRitrssaten s Ireraapab ity eacrotirimae bfrsergne to claim 1
other analgetics, comprising as an active agent an effective amount of the
opBhApBRATHtSAJR AR %ﬁﬁ%%t‘m@fsup 54 R4 R,-CH-CONH-CH-012

\/ (1)

comprising activation of a carboxyl group of a compound of general formula

Rl-ClH-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-ICH~CH2@
R3

wherein Ri-Ry are as defined for compounds of general formula I.

8. The process according to claim 7, wherein 1-1.2 equivalents of
diphenylphosphorylazide and triethylamine are used.

9. The process according to claim 7 or 8, wherein the amino compound is tyrosine or
phenylalanine esters.

10. The process according to any one of claims 7-9, wherein the organic solvent is N,N-
dimethylformamide or ethylacetate.

11. The process according to any one of claims 7-9, wherein the process is conducted at a
temperature ranging from -25°C to 0°C.

12. The process for the preparation of compounds according to claim 1 or

pharmaceutically acceptable salts thereof comprising conversion of p-hydroxyphenylacetic acid,



KZ R3 Rs CHZ_ RS wherein R, is or , where R5 is hydrogen or hydroxy
group; R2 is hydrogen or amino group optionally substituted with
CH3(CH2),,,CO-, where inis 0 to 4; -- R7 -CH? R3 is hydrogen, -COOH,
-COORG6, where R6 is C,-Co alkyl or wfpjere R7 is hydrogen or a hydroxy
group, R4 is hydrogen, a hydroxy group; or pharmaceutically acceptable

phalherest aota-Alarmacsrisaly accepable.aarrier. 16.A
medicament possessing analgetic, anti-inflammatory properties without
ulcerogeneity, spasmolitic, anti-hyR?)@q{_@@ig@pressant and
anti-Parkinsonistic properties and capable of potentiating effect of other
analgetics comprising the compound of general formula | according to
claim | or pharmaceutically acceptable salts thereof and an additional
substifeactvated Nepiysifeintpidessssinbeantiahfimtiatory properties
without ulcerogeneity, spasmolitic, anti-hypoxic, antidepressant and
anti-Parkinsonistic properties an éﬂé &Nﬁ@tentiating effect of other
analgetics comprising the compoundief general formula | Rt
RI-CH-CONH-CH-CHz \/ (7 R2 K_, R5 R5 wherein R, is or , where R5 is
hydroggRoOthBYINi g eldReMearbddtindide R dSchy dfOIBR AT BMHAGtHOUBtivated N-
optionally substituted with CH,3(ClI2),,,CO-, where inis 0 to 4;

oxysuccinimide ester with an amino derivative of general formula

Ry
NHZ-(IZH-CHz@
R3

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

MCSLLP

13. The process according to claim 12, wherein the amino derivative is tyrosine or
phenylalanine esters.

14. A pharmaceutical composition possessing capability to inhibit cyclooxygenase
activity, analgetic, anti-inflammatory properties without ulcerogeneity, spasmolitic, anti-
hypoxic, antidepressant and anti-Parkinsonistic properties as well as capability to potentiate
effect of other analgetics, comprising as an active agent an effective amount of the compound of
general formula 1 according to claim 1 or pharmaceutically acceptable salts thereof and a
pharmaceutically acceptable carrier.

15. The pharmaceutical composition possessing capability to inhibit cyclooxygenase
activity, anti-inflammatory properties without ulcerogeneity, spasmolitic, anti-hypoxic,
antidepressant and anti-Parkinsonistic properties as well as capability to potentiate effect of
other analgetics, comprising as an active agent an effective amount of the compound of general

formula 1



R7 -CHz R3is hydrogen, -COOH, -COORS, where R6 is Ci -Cc, alkyl or ,
where R7 is hydrogen or a hydroxy group, R4 is hydrogen, a hydroxy MCSLLP
group; or a pharmaceutically acceptable salt thereof, and an additional
substance. 18. Use of a compound of general formula | R4
Rt-CH-CONH-CH-CH2 _ (1) K2 K3 R; Zé CHz wherein R, is or , where
Rs is hydrogen or hydroxy group; R2 is hydrogen or, amino group
optionally substltuted with CH3§C qgﬁ,,co ¢ NTis 0 to 4; R7 -CHZ
R3 is hydrogen, Neles) C6 alkyl® , where R7
is hydrogen or a hydrox&zgroup, RRjS hydrogenr;-a hydroxy group; or a
pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for inhhiting clooxygena}gse acti |ty 19. Use of compounds
according to claim 18 /whergin the medlc L a anti- inflammatory

R poxic, antidepressant and

anti- Pdrkisisdhidtic agentsor an agemt possessing capaiilif)sto pplerdtater hydroxy
effect of other analgetics. 20. Use of the compound of general formula |

getvrding to claim 1 or pharmaceutically MCSLLP 56 acceptable salts

thereof in the manufacture of a medjcament for treating pain S){ndromes of
R, is hydrogen or amino group optionally substituted with CH3(CH,),CO-, where m is 0

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

R7 is hydrogen or a hydroxy group,

to 4,

, where

R4 is hydrogen, a hydroxy group;

or pharmaceutically acceptable salts thereof and a pharmaceutically acceptable carrier.

16. A medicament possessing analgetic, anti-inflammatory properties without
ulcerogeneity, spasmolitic, anti-hypoxic, antidepressant and anti-Parkinsonistic properties and
capable of potentiating effect of other analgetics comprising the compound of general formula
I according to claim 1 or pharmaceutically acceptable salts thereof and an additional substance.

17. A medicament possessing anti-inflammatory properties without ulcerogeneity,
spasmolitic, anti-hypoxic, antidepressant and anti-Parkinsonistic properties and capable of

potentiating effect of other analgetics comprising the compound of general formula |

R4
Rl-g:H-CONH-g:H-CHz@ )
R, Rj3
Rs Rs

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

group;



different genesis, inflammatory and inflammatory-degenerative diseases of

joints and connective tissue as well as skeletal-muscular system, other

diseases accompanied by inflammation, spasms, depression, hypoxia or MCSLLP

signs of Parkinsonism. 21. Use of a co gound of general formula | R4

Rt-CIlI-CONII-CH-Cllz _ () R, R3 R5 R5"C>CH2- ~~~ wherein R, is or,

where,R5 is hydrogen or hydroxy group: R2 is.hydro iNo grpu .

option il LU R e o o e RO S TR O Bhere mis 0
«J38 is hydrogen, -COON, -COORS, where Rc, is Ci-C6 alkyl or , where R?

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

pharmaceutically acceptable salt thereof, in the manufacture of a R,

medicament for treating rheumatoid arthritis, arthropathy, Bekhteye

disease, non-specific spondylloarthritis, gout arthtritis, osteoartr ros

extra-Rartiduidiogseu@iHevePaRd thromBoptietiticllad well as , where

emotional-stress states and disorders caused by spasms, hypoxia and
Radebydpasyipgemafkmci @ Bisease. 22. The use according to claim 18 or

19, wherein the medicament further comprises other analgetics.
R4 is hydrogen, a hydroxy group;

or a pharmaceutically acceptable salt thereof, and an additional substance.

18. Use of a compound of general formula I

Ry
RI-QH-CONH-QH-CHz@ @
Ry R3
Rs Ry

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 O

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

Rj7 is hydrogen or a hydroxy group,

to 4;

, where

R, is hydrogen, a hydroxy group; or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for inhibiting cyclooxygenase activity.

19. Use of compounds according to claim 18, wherein the medicament is a anti-
inflammatory agent without ulcerogeneity, spasmolitic, anti-hypoxic, antidepressant and anti-
Parkinsonistic agents or an agent possessing capability to potentiate effect of other analgetics.

20. Use of the compound of general formula I according to claim 1 or pharmaceutically



MCSLLP
56
acceptable salts thereof in the manufacture of a medicament for treating pain syndromes of
different genesis, inflammatory and inflammatory-degenerative diseases of joints and
connective tissue as well as skeletal-muscular system, other diseases accompanied by

inflammation, spasms, depression, hypoxia or signs of Parkinsonism.

21. Use of a compound of general formula [

R4
Rl-(lZH-CONH-ICH-CHz@ M
R, R,
Rs Rs

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

group;

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

R;
lor

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

to 4;

Rj; is hydrogen, -COOH, -COORg, where Rg is C;-Cg alky , where

R is hydrogen or a hydroxy group,

in the manufacture of a medicament for treating rheumatoid arthritis, arthropathy,
Bekhterev’s disease, non-specific spondylloarthritis, gout arthtritis, osteoarthrosis, extra-
articular rheumatic fever and thrombophlebitis, as well as emotional-stress states and disorders

caused by spasms, hypoxia and accompanying Parkinson’s disease.

22. The use according to claim 18 or 19, wherein the medicament further comprises

other analgetics.



