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Lekarstvenn)i,ﬂﬁoir @gstva (Medi canents)/ Moscow, the Novaya Vol na publi shers,
2005, p. 285]. AT - hi st ani ne drugs of the first generation pass through
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drugs. Anti - am ne econ enerat1on have attal ned a
use i n capdbde gbimigeiag|H1-picaptor bbckadece thheynthd \nervons agstemselle fliae chsses ningr ent

to the first neratjon drugs. Ln particular, the second generation drugs
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| ong-lasting anti- histam ne action.” Claritine (Loratadiney, Zirtec
(Ceti rifsrguent, deeslopment( Bbatchymdiylayg] osftect oort hibe S rmiamésstedatbyondisordered

anti - hi st am ne dr,ugs. ver he .conducted, clinical trials have reveal ed
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cytochrone. Thus, potentially sedative (Cetirisine, Loratadine) and

pot ent | SENERLiQH A s(tiﬁ)ldxspé egpretalbam s viwationst Wean & sery((Esdeaiment effpetds meeded,
for example in anaphylaxis. Dimedrol (diphenhydramine), suprastine (chloropyramine), tavegil
(clemastine) and phencarol (chyphenadine) belong to the first generation anti-histamine drugs.
Anti-histamine drugs of the second generation have attained a wide use in allergological
practice since they have no adverse 'effects inherent to the first generation drugs. In particular,
the second generation drugs do not pass through the blood-brain barrier, they do not exert
sedative and hypnotic effects. These drugs are characterized by a fast and long-lasting anti-
histamine action. Claritine (Loratadine), Zirtec (Cetirisine), Kestine (Ebastine) belong to the
second generation anti-histamine drugs. However, the conducted clinical trials have revealed
side effects of these drugs caused by interaction thereof with other medicaments or by
interruption of its metabolism induced by P450 cytochrome. Thus, potentially sedative

(Cetirisine, Loratadine) and potentially cardiotoxic (Terphenadine, Asthemisol (Ebastine) effects
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**000002 * 2 have been detected in the second generation anti-histam ne
agents. In sone cases, for exanple in bronchial asthnma, glucocorticoids
exerting a potent anti- allergic acti oh are used. However, use thereof is
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modi fication thereo nmbranous structures of parenchymal organs.
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depend .t he diat given tQ ex Lmental  ani S de A, Harred W [/
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decr easi nr?(bfl uidity thereof that in turn, results in functional state
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cholesterol (LDLC) and very low density lipoprotein cholesterol (VLDLC) which are called
“atherogenic” lipoproteins with simultaneous decrease in the amount of “anti-atherogenic”
lipoproteins is recognized as one of the leading disorders in the instant disease. .

_ Change in plasma lipid content and ratio was shown to reflect modification thereof in
membranous structures of parenchymal organs. Composition of cellular membranes, for example
macrosomal, is directly depends on the diet given to experimental animals [Wade A., Harred W.
// Feder. Proct. 1976, vol. 55. pp. 2475-2479]. Administration of cholestero] to animals induces
cholesterol accumulation in cellular membranes decreasing fluidity thereof that in turn, results in
functional state modification of enzymes [Buters J.T.M., Zysset T., Reichen J.//Biochem.

Pharmacol. 1993. vol. 46. Iss 6. pp. 983-991].

Hypolipidemic agents lowering blood level of cholesterol and triglycerids may be used



+3 for treating and preventing di seases associated with |lipid netabolism
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animal species and administration rates are used. The results obtained show that in mast cells of
animals a significant lowering histamine level and antigen-stimulated secretion thereof occurs
under the effect of y-glutamyl histamine. Decrease in bronchial spasm value more than by 50%
as compared to the control was shown in the test of glutaryl histamine effect on manifestation
degree of antigen-induced bronchial spasm. The instant effect was manifested in both oral and
intratracheal route of administration at a low dose of 50 pug/kg. Glutaryl histamine is capable of
lowering manifestations of passive cutaneous anaphylaxis. In WO 99/01103 administration to
animals of glutaryl histamine at doses 50 and 500 pg/kg was shown to significantly lower

intensity of delayed type hypersensitivity. Furthermore, glutaryl histamine at doses 50 and 500

ug/kg also possessed some anti-cholesterolemic activity lowering total cholesterol by 5 to 7% as



~conpared to animals with atherogenic |oading. Drawback of glutaryl

hi stam ne is a conparatively high cost and a poor availability of the
starting material for preparation t herkof i.e. histanmine. Furthernore, the
i ndi cated substance is insufficiently effective in the tests nentioned
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agent. the e ST HEpetRisutie & Skl Beh PR AE Rbofr bty Sube o
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applicati on publication WO 99/01103 but particularly not described, not
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characteristics are presented: data of 'H-NVR, rmass spectronetry, HPLC. In
t he IntIBPenﬁ%&“iOBﬁlalapabﬁtioéatﬂuéhcaé@m iWEX | OHOTAD24 3 possesing tthe dsisign pellular
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i m dasol e or succin histidine I's ndi'cated to accel er reaction
bet vveerdlmsnd,sandemalpdysicdhoﬂcmwhmmne.ar@ymtmtessmsdof succi nyl histidine

and physical schepical co nt are nat. presented. Structu r f
Slccrmyl - pryoBhafio cPEBREHS ehuaiv) HOTiEELS: BEBRTid, o In ZBpaTe s - ¢ ne
i ndi Catt@ﬁmﬁ&l%&t‘h?ﬁ éstdt [G]ﬁH'is*@@Me'a‘)(X il the Afs 8%9'69Y|as tahMHérﬁ{éB?a&eudéﬁrm the
physi cal - chem cal constants aré not presented. In the journal "Byuleten’

exper i regnthasis dythdipeptods Gli-HisebiptSeiryt-Gly-488; Argdro 3315 poNoL5s. Fyrthebnares 41y
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and antdstey gRXi) Gs Aesciosed and payabilichéial BRIRANIGS QredplesdRé®datd bf HEINMR,
nyocardi al ischem a. |n Justus |iebigs annal en der chem e, 1966, Band 691.

P. 159-m&4 spechogiety, BEEEi nyl 5 tryptophane is disclosed.
In the International application publication WO 93/04690, the compound succinyl

histidine is mentioned. In this publication, addition of free imidasole or succinyl histidine is
indicated to accelerate the reaction between carnosine and dihydroxyacetone. Synthesis of
succinyl histidine and physical-chemical constants are not presented.

Structural formula of succinyl pryptophane is mentioned in the US application
2005079515. In the indicated publication, neither synthesis of succinyl tryptophane nor physical-
chemical constants are not presented.

In the journal “Byuleten’ experimental’noy biologii i meditsiny”, 1998, vol.125, No 5,
pp.544-547, dipotassium salt of N-succinyl-d,l-tryptophane possessing anti-arrhythmic and anti-
fibrillation activity is disclosed, which provides antiishemic and antihypoxic action and stabilizes
hemodynamic parameters in acute myocardial ischemia.

In Justus liebigs annalen der chemie, 1966, Band 691. P. 159-164, racemic succinyl



~In Tetrahedron, 2005, v.61, N24, P.919-926, physical-chem cal
characteristics of succinyl-L- trypt ophane and succinyl - D-tryptophane are
presented. Any information about bioldgical activity thereof is I|acking.
In the article Joseph R Votano et al. Inhibition of deoxyhenoglobin S
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presence of mai ntai ni ng a weak al kal I ne Free histi di ne
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literature. Pr. inventiogn is novel, eff.ec
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synt he acyl derivatives
Dumka publishers, 1992, p.360 a process for acylauon of amino acids in aqueous-organic,

strongly alkaline medium is disclosed. _

In the publication of Sorm F., Pravda Z. Proteins and amino acids. X. Synthesis of two
peptide analogs.//Chemicke Listy pro Vedu a Prumysl. 1951. V.45. P.423-425, a synthesis
process of succinyl tyrosine ethyl ester in a mixture of water and ethyl acetate at 1:1 ratio is
disclosed originating from tyrosine ethyl ester chlorohydrate and glutaric anhydride in the
presence of NaHCOj3; for maintaining a weakly alkaline pH.

Free histidine acylation with .carboxylic acid anhydrides is not disclosed in the literature.

Object of the instant invention is providing novel effective N-acyl derivatives of amino
acids and pharmaceutically acceptable salts thereof possessing anti-allergic, anti-inflammatory

and hypolipidemic action at low doses and not showing side effects, pharmaceutical



~acids. The inventors have devel oped a sinple and efficient process of

synt hesi s of conpounds of general fornmula '|I consisting in that glutaric
or succinic anhydride in the form of ®Psolidis added to an aqueous
solution of an amno acid in the absence of inorganic and organic base with
obt ai ni ¢rgnpdssions based qir ihdme usenfheteof as afoké effegtivieyantiiajllargié, ednti-iofladatary @040
The invrtlant iO)lrsehane ecrl1 vel 3'Feﬁld one fore s nt esitgl SgrOﬁ?\E_s Ef conﬁoun s af
gener al YRR Plr‘flufné 5" e 140 gaﬁ\l[’%‘éeylpr%%f‘ VAt iSvedeBy Ohi 55X iqfféw% 'S Of amino
trypt opdadye whi ch process is the reaction in a biphasic systemconsisting
of an aqueous hjstidine solution or tryptophane salt and an acyl ating
agent sol ut i bif inyenfors have deeelepegamsimpliorndesfiicieat proresg af santhesis at Fergperidat
excess. he t The .t 1NV ' el at t o .noval.

N acyt ol Yorluld RohMER it ftalO T A0LCihP SRR, nEt@'eBin o? AR
HOOC- ( Cldap¢h +aCn MjtkeGlrk COMRSH (flan anGhi2 aciflin thetubsaice ofi incsgahi®and3orgainid bese with
represents or %NH H, F\’2:,I-‘é - . Cﬁl_g‘g and Ehar maceuti cal |y acceptabl e
sal ts tFRUaIBEe oleszel pradyciakih a syifigienily highntisld ohp? R¥ory  and

hypol i pi dem i I i av J t r
preparing Ng%eiﬁdgg@{svgﬁvgés\%g@grgd%o&mgc? St c#so P%O(rélr:rslj%lglsIC&g @gﬁﬁgﬁﬁﬁea?eof
conpr i sforguladdndluoding d-aqyll dervativeoof wstotinaamd taygiypirane evhich proeess finthmredctian
solid t.o an. queous am no. aci dfsol ution of general. formula I: NH2- CH COOH
CH2 anmmpiw HC RYSFRLFUSERRE OfMn fgyequs gh*& Blﬁtﬁog‘f{bﬂnl O E¥RoBPAnengt frgd an
target RyRAHELgdddkOluBoS R 4 suitdBle@PEanicliMvdn il &g thBueNhii adeHt &kess. r el at es
to a process for preparing N-acyl derivatives o am no acids and salts

t her eof whi cﬁwpmc)eggtl@dnmnthms reacting in a biphasic systemof glutaric
or succinic ’ﬁg}g%@ﬁﬁggﬂhgn FE1aRIUE OGP (N-%)"l OftrRbi bl Tl %gi'dg ocff gecr’l%rna?r al

formula NH2-

formula I
HOOC-(CHz)n-CO-NH-(EH-COORz @
%
R;

wherein n is 2 or 3; and

R, represents

E_/O > N| NH
N X
H

and pharmaceutically acceptable salts thereof possessing anti-allergic, anti-inflammatory

, Ro=H, -CH3, -C;Hs

and hypolipidemic action.

The instant invention also relates to a process for preparing N-acyl derivatives of amino
acids of formula I and salts thereof comprising addition of glutaric or succinic anhydride in the
form of a solid to an aqueous amino acid solution of general formula I:

NH2-$H-COOH

CHy
R,

wherein R, represents

N+  _NH

N4



«R1 wherein Rl represents or NrJO NNHH in a water inmscible organic
sol vent and optionally converting the target product into a salt thereof.
The instant invention relates also to lise of conmpounds of general formula |
and pharmaceutically acceptable salts thereof as anti-allergic,
anti -i nf | ammad@ptiosally doppatingitkaniget pradestiisto aRalt theeeaf. t he i nst'ant i nvention
relates to arnmaceutical. ¢ ositions and an agent 0Ssessi o
ot ol or gy HE GRGRE SNERHGT SRIE relaffs o) PTG BreRRBeny oH praives of
acti on anGiRHREIS ahd Aty BELBCHVhiE ;ﬁ‘é@%’d@&orﬁ?ritﬁe@%&ﬁﬁ?%ﬂ%iﬂi‘asiﬁ QpEibthf|gl&thrié
pharmaceutical |y acceptable salt thereof as well as if needed a
phar mac¥§ueRiF laphyeisle prithaneaqugeys setutiomeé themreine bfid of goderalfermueention is a
nmet hod for t t ergi c diseases including bronchial asthma, allergic
rhinitis, poﬁ?ﬁﬁ%@ggﬁbgeasonal rhinitis, round-year rhinitis, atopic
dermatitis, psorGHBsis, urticaria, allergic (including anaphylactic(
reactions to insgct stings and nedicanents, cold allergy, allergic
conjunctivitis, chronic obstructive pul nonary di seases, nanely chronic
obstructive j t] hysema, obliterating bronchitis, nucoviscedosis,
as well as »grlgegégrsﬁégéirg?eg‘ggd to lipid netabolismdisorders:
at heroscl erosis, obesity, ischemc heart and cerebral disease, nyocardi al
i nfarction, ke whi ch L hod conprises admnistering to a subject an
effective a eogonpound of general fornmula |I or a pharmaceutically
acceptabl e sa gof . De agLE%Idisclosure of the invention Preferable
compounds of ggheral formula | are presented in Table 1. 8 Table |
Conmpound Conpound Ri R2 n  nunber Na-succinyl-L-tryptophane Il rNNCH2 H
(1 nc71) HI\lg- g:\lﬂﬁﬁﬂrﬁlﬂﬁrﬁ#ﬁi&%ﬁgpﬁ% dodent nd H3 Na-glutaryl-L-histidine IV

and optionally converting the target product into a salt thereof.

\J

The instant invention relates also to use of compounds of general formula I and
pharmaceutically acceptable salts thereof as anti-allergic, anti-inflammatory and hypolipidemic
agents. '

Further, the instant invention relates to pharmaceutical compositions and an agent
possessing anti-allergic, anti-anaphylactic, anti-inflammatory and hypolipidemic action
comprising an effective amount of the compound of formula I or a pharmaceutically acceptable
salt thereof as well as if needed a pharmaceutically acceptable carrier.

One more object of the invention is a method for treating allergic diseases including
bronchial asthma, allergic rhinitis, pollinoses, seasonal rhinitis, round-year rhinitis, atopic
dermatitis, psoriasis, urticaria, allergic (including anaphylactic( reactions to insect stings and
medicaments, cold allergy, allergic conjunctivitis, chronic obstructive pulmonary diseases,
namely chronic obstructive bronchitis, emphysema,.obliter-ating bronchitis, mucoviscedosis, as
well as diseases related to lipid metabolism disorders: atherosclerosis, obesity, ischemic heart
and cerebral disease, myocardial infarction, stroke, which method comprises administering to a
subject an effective amount of the compound of general formula I or a pharmaceutically
acceptable salt thereof.

Detailed disclosure of the invention

Preferable compounds of general formula I are presented in Table 1.



» Na-succinyl -L-histidine VImH 2 Na-succinyl-L-histidine nethyl VI Im-CH3
2 ester Na-succinyl-L-histidine ethyl VIl Im-C2H5 2 ester

Na- succi nyl -L-tryptophane VIII Ind - cHs 2 et hyl ester

Na- gl utaryl -L-tryptophane ethyl I X Ind -C2H5 3 ester

Na- gl ut aryI L-histidine ethyl x Im-C2H5 3 ester Na-succinyl-L- trW@bhane

Xl Ind FEsteT i strdrme netihy—XH—1+M—=CH3—3
ester I\la gI ut ar&fj hg"{rypt ophan[«-e%;?lﬁq%hﬁa - CH3 3R, net hyl est g, Synt hegi s | of
conpounds of general formul a || cajuntder acconpl i shed by two processgs. The
first processconsists in a gradual addipngto-an aqueous solutiontof an
ani no aci d¥ ofucganekdryptapbangil al 9 NH2- CH CpOH_eAs pherein R,
represents ~ 7 N, NH glutaric| or succinjc de in{the form pf S\ solid
wi th subsequent isolation of the target| prog sing [on change

chr omat|ogr aphy, preferably by jpassing reactiBn mxt(h%?

N®-glutaryl-L-tryptophane 111 Ind H 3
N®glutaryl-L-histidine v
H 3
Na _NH
N®-succinyl-L-histidine \' Im H 2
N®succinyl-L-histidine methyl VI
Im -CH; 2
ester
N%-succinyl-L-histidine ethyl vl
Im -C2H5 2
ester
N®succinyl-L-tryptophane VIII
Ind -C,Hs 2
ethyl ester
N®-glutaryl-L-tryptophane ethyl X
Ind -C2H5 3
ester
N®-glutaryl-L-histidine ethyl X
Im -C2H5 3
ester
N"-succinyl-L-tryptophane XI
Ind -CH; 2
methyl ester
N®-glutaryl-L-histidine methyl X1
Im -CH3; 3
ester
N®-glutaryl-L-tryptophane X111
Ind -CH3 3

methyl ester

Synthesis of compounds of general formula I can be accomplished by two processes. The
first process consists in a gradual adding to an aqueous solution of an amino acid of general

formula



+through a colum with cationite and subsequent crystallization from aqueous
solution. The crystals of the target gproduct obtained are washed with a
sui tabl e solvent, preferably nmethanol.” The mai n advantage of the cl ai nmed
process cons'm_%s gﬁé@ absence of alkali in the amno acid aqueous
solution tha FEVE rominactivation of dicarboxylic acid anhydride
resulting from (@Mdrolysis. Furthernore, imdazol residue in the amno acid
nol ecul e can effgct acidic-basic autocatalysis of acylation reaction of
the amino group of amino acid. Rather high yields (55- 60% in using the

cl ai med pr 0Cess agg achi e\{ed in particular due to a gradual adding

di csar boxyl i €4 RV ET e taken in the excess, and to vigorous stirring
reacti on masg. Conpounds of general formula | can be al so prepared using an
alternative 3rﬁ&ss in a biphasic system which process conprises addi ng
glutaric or cNH ¢ anhydride in a water inmm scible solvent to an aqueous
solution of th& amno acid of general fornula: NH2-CH COOH CH2 . Rl wherein
R, represent gu@kic MNHuckinithhydsdait tHer RERSSE &lsbRdvayithosubs€quehe isSldtids Sofathe an
acyl ating agent, achieve the conplete acylation of a-am no group of the
am no deiggt pretugt alswgofont W@h@@egétrowmm%yopre&@@w TO@ASYIRE RACHAR migture

mai ntaif_requjr H,_ .in f I ani J i ¢ .has

oyr i a8 ooty withGh R 3haNiuldaBE B SRR trch SoRoE g The
known teryhigls @dtkd ysget producy bisthined) areUsashgd withr a siitubleaddlvans, proferablyp nditagol.
contam nation of the final product by ingrganic salts which together with
the reathq BaInYANEEe PE e Hamedagoesst sonsayie i thepbsence of &Hﬁ#ldaéﬁ%emmq it or

si npl i fydélggus &?ﬂﬁfnatthhf)@xie%ntg @%nf ﬂ{a?t?\tati% %qliﬁéargc&g'm ey %ﬁ??ﬁ%re@ﬁm}ﬂ rfl'dgﬁ’

and respective amno acid an Isolating the target pro a si
cr yst al hydzalysionFuri@rmPree fimidabbleresidti@lin itharhmoiobhad ongenile csokeffectt &idic-basic

but anol, ethylacetate and chloroform . Preferabl e solyv s, useful . for
cr yot al FRSHHTRE SRR AT GF AER G7oU SONBIO AL st Mgh yield¥ (55-
parti cubck) iH‘@Es‘ﬁ{%' ehhained \brdcsks 48T Achadvedem PhrtidfilaP URCHH asfRA0M Alding

invention (VI-XII1) can be prepared by the action of respective internal
anhydr i desartufxyllt ecidBokydride takseinds therexaesis nandftp eregonduststigiirgereagtiontmasst ophane

coL T i GBI g CE RO I B S ol B0 e

sol ventiiplusicaBgtem hibly | prockaicomprisesciddiigd fotutific GorspodinidSanbiyddén e al water
formula | can also be prepared in the formof pharnmaceutically acceptable
sal ts byrpiseibleiselyenblio -akagdspes salytionaf dhe aming dehaf generalfos@diaum hydr oxi de,

NH,-CH-COOH
o
Ry

wherein R, represents

I or I T I
th@ Ny NH
H

The instant process allows to use the excess of an acylating agent, achieve the complete
acylation of a-amino group of the amino acid and yield of the target product of about 70%. In
order to maintain required pH, instead of an inorganic alkali, the organic base pyridine is used
which does not hydrolyze anhydride and in addition is known to be catalyst of acylation. Using
pyridine allows for avoiding contamination of the final product by inorganic salts which together
with the reaction product remain in aqueous layer. The used approaéhes allow for simplifying
separation of the target product from non-reacted anhydride and respective amino acid and

isolating the target product by a simple crystallization.



) mag>n“esi um car bonate, |ithium hydroxide, cal cium carbonate using routine
processes widely disclosed in the litgrature. Conpounds of general fornula
| have anti-allergic, anti-i nflarmatory and hypolipi demic activity and

h b
those - accotgarieels Byt FRhLRI it s8voBF RERARR P ERFROIGPHENGE, o

In particul FrefefdPRINEIS WefulllTor gy QaRRing AY eRgdtProdiry akewarsealcblwl rhixeats, ng
the following allergic diseases: bronchial asthma, allergic rhinitis,

pol I i ndsgarticslenywatertethaiohi tis, round-year rhinitis, atopic dermatitis,
psor! asi s, YbLAAd R, n@és'&*eghﬁ (dcfie byt oaRBY | @th@ dafaf! b@@a%ea% I peect
stings and medreanents’ col Plergy ergic conjunctivitis hront

obst r ucktive qiutespsaivy inckirsd asdydridesref ydicdrbanilic adids ramcanmm freortustidines or

enphysensg, obI iterating bronchitis, nucovi. sced Si S, gf‘gV@ as _di sea tﬁ
rel at ed!YPEPRNRRS ESIFEY dBof? sHFRHIS 0P dFaeraQrEpnig sme ‘Hf“ne?‘i? pRlp olsi ErepapRs;thy

| schemig 18E LR GbhalicS §7tem FHRE WatlirAimhREBIL bigaRicafslvéid ®nol,
Corrpoun gﬁggﬁéshgqg(r esent hverllt i @ are Iglgzmanlrstmeredl in agr? Iecffeétl ve a#gunt
whi ch qﬂl}danedmsarfcba’hl@roﬂnfei rabl e ther apeutl c result. For treating allergic

di seases includin nchl ast ergic rhinitis,. pollinoses
seasonal rhi (§‘%d ﬁﬂn‘v aﬁ"”PHmB‘H ls%g’g;?feé’a’(?grl 4‘? tf?%1 tgg?wgfuuca”y
urticargegep t@dlé edalth Cbyt Ixesdtwgl RSt eRABPBY WAt k6diume AGUIoRRE, {PdtasBiRat thydtdxids
and nedlcanents cold allergy, allergic conjunctivitis, chronic

obstr ucmagnempm mrhamaye diithists dydraxidee | oplciin ierkonglss using rowiinepprogesses mddely
errphysgdmc,o ﬁ e"i’ftar%ur bronchitis, mucoviscedosis, as well as di seases
rel ate (BS'Ie (51 WEA85Ti sm di sorders such as: at herosclerosis, obesity,
i schem c hea@dmpcﬂﬁhd@ of girieed] foinatas Ravenanoicalleggia) antifhfamiriacory and hypdlrpdﬂemic

conpounds of general forrmula | may be adm nistered perorally, t gllcal

par ent excVity andndiey| ¢ap, beyused iy atfqaang Alergiet aqlqpyylaﬁ% riliteadfss Hgwid

conpri C | riers. As usedlnthe
et ancchtupfified R TRERN PR hofd REARRLAMEEAL L B0 s

subcut aneous[n pamduiar;aamnmundmbf ﬂmmmahamvmtanrrm)abe vsaddfioe aikating the folbaveingr

i nfusions. ounds of  the prese I nvent.i on e adnm ni st ered to
e g AR S [ T e R R
at  dosesiritiQ BdPiO&eringtifs, PorkdisO HER M4, alleFgle Elhéf&&nﬁdﬁaﬂh‘ylacﬁ&) x’éﬁkﬁlo‘ﬂé‘ltﬁ?mbtdfre
it should be noted that a particul ar dose for eac articular patient wll
depend stngimang medieasnents, mldjailﬂ@ya@iler\giq §OmIRNGIIVifisy CRIQNifEB IS tie I magfEy
body wej.ght, sex e o] a ti

ot} entisihes, *HimelySCARORF AFRCEOTbACHAR, “UihoRilla ' ABfifeffind® brdicHie

t her eof midavisctdishody , wall pag t disetses netmmj nat ilipid Oﬁlembdlumrrémblslersusach ass:
well as on severity of disease to be treated in the given_indivi gual

Phar macdRrpsiarosis moesi issheric hepi ang g¢rghpal ihﬁfeﬁéﬁtmwaedsﬂﬂvﬁagf@ome s&MSound
of general Fonmylas!of {Befp}e&m)w nfbh ea?&% aMﬁm’h? RANneHE efredRR! ARbur: Rkich
and can be admnistered 1nm unit ofosage Srme (for exanple 1n a solid,
sem sol prdvides fdrqmedrd’odnrmaapemmlesw ng corrpounds of the instant invention

as an active_ingredi erH dm xt.urle tgl rri eXCII%l nent ?UI tabl e
for For treating a erglc 1seases including ronchla ast ma allerg1c initis, pollinoses,

seasonal rhinitis, round-year rhinitis, atopic dermatitis, psoriasis, urticaria, allergic (including
anaphylactic) reactions to insect stings and medicaments, cold allergy, allergic conjunctivitis,
chronic obstructive pulmonary diseases, namely chronic obstructive bronchitis, emphysema,
obliterating bronchitis, mucoviscedosis, as well as diseases related to lipid metabolism disorders
such as: atherosclerosis, obesity, ischemic heart and cerebral disease, myocardial infarction and
stroke, compounds of general formula I may be administered perorally, topically, parenterally,
nasally, by inhalation or rectally in unit dosage forms comprising non-toxic pharmaceutically
acceptable carriers. As used in the instant disclosure, the term “parenteral administration” means
subcutaneous, intravenous, intramuscular or intraperitoneal injections or infusions.

Compounds of the present invention can be administered to a patient at doses from 0.01



h

» i ntrianuscul ar, intravenous, peroral, sublingual, inhalation, intranasal and
intrathecal admnistration. Active ingredient can be included into a '

conposition toget her with conventionally used non-toxic pharnaceutically

accept a[g| e x% rd?l ﬁé‘f%ﬁtaﬁllguégfergmg% 464y rff'(ﬁ’rg 0.03° d“j 'nﬁ%ﬁé OB@Q bEhre times

pel l ets, cap positories, emul sions, nsi ons,
oi nt mendasly. gel s and any ot her dosage forms As excipients, different

subst ances such as saccharides for ex e co Iactose Or. sucros
mannitol or AbEiSEHF Hmeelt| ShP't‘Jg e d‘é’ﬁd\}S l&'g ‘fﬁ’ﬁ © £of @F R RRTIGBIEp R f”élrl
exanpl edegEﬁd 6a! [ﬁérfjn?a%f@ Qllaﬂltdﬁlgoéct@'ﬁ}' PG SRbE ompRlRsRRaL & e”%dp‘ivéi?tgd sexand

as a bin 1 ng conp nent such materials as starch paste OI’ exarrp corn,
wheat , gensm) hpa;itlatamdgtoaramu nugrshcat iegienent ofathe paent, timethg Irewt lofiledministering a

hydr oxypr I | cel |l ul ose |un1c oxynet.hyl cel | .ul ose and/ or

ol yvi HPPORAPET Homeston P BT L RS Boar BYUTRA S R S50 BeRsHPr e
star Che@sealasiwenfag BRXEBH A disdadd ©'be tFdaRASn kidWiesh in@lviadany! pyrrol i done, agar
or alginic acid or a salt thereof such as sodium al ginate can be used.

Opt i onal addl?harme@uggdwoamoagemoﬁ theoimstant invagficnl erneprisg thédompendcaingeneslch
as sili -OH‘H%llgall glr%r{ g ﬁ{]}} e(:C)f{ec(t"lvéj 6%)/?[11%% Sdeg Pe({ FC(S)II IS Qag%e%ﬁﬁ'{e‘%ﬁ ﬁ{ G ate

or calc enegfycol can 5 @nd S8f bedutinitery usua I

coat ed dsage fo’:lmgr(fdﬁ/féb(ﬁﬂﬁplesmraeﬁillﬂt admhiséli shequae forams) @bm@esing iconipousd. offthe
this, concentrated solutions of saccharides can be used which sol utjon

opt | onallﬂﬁt?mc'é‘f‘fﬁﬁl%‘eas Huastine dpgredieptincadmigfure Wity a ﬁ?f‘F‘Pb OF G8¢iBINePOIYPlsy Oéne
gl ycol 1?19%121%(:&1 ddl tapj o d,0xi é@oraﬁn%ubﬁﬁ%{?ﬁbl 1?1h295 Qnr?é?mlayeﬁnéa%fiormf&tﬁtéﬁi €s

t her eof tives, stabilizers eners, ‘orants an | avours can
be al scadnsieidtravisn. arcaivet imenddidasean cbe bimbipdedt mtam at rempoditeestogetbbr awith

white and yello | Vasel | bum Vasel fl Vasel i.
or1 (ot SPiRSaly KFg Pafs’ BRRFHHY SfSRPIE R g CUHEcH g cctring

Unguent iifdndV tibletS 3R1108, BaRbtes adg@sS saypéshbﬁs‘ss dnfillsibR%) FubpenSions, 1 ntnfBL
conpact consistencé, hard paraffin and wax, absorbtive ointnent bases such

as hydrgephand any Qtlmdbsage f()I\MseI i num hydr ophyl [ cun') | anol i ne (Lanol i num,

col dcream (Upguentum | eni ens).:. oitnment base r S
hydr ophi |i ¢ A7 FEAHRIES( %ﬁ%&%‘fﬁfﬂ?ﬁ‘?ﬂ?&% Sphy Uiy e s %’r exaV‘é’[ﬁ %'\‘A‘/g‘%s%t }f%ﬁ’t%tg of
bases, $idfdie amaiioy &drhydrbilel, PeliGobe Qerllarbit z(ddnguemlum hyspbhtes for example
Pol yaet hyl eni ), bentonite bases and others can be used. As a base for gel s,

met hy| cECplgIugs hosphats syasidia griciI phesphats JurY e $¢d. and Ay Paﬁy}gc%qmmrﬁgb
pol yet hyl. ﬁr?ﬁatgjiéf{ o) stgfchpg%a%etf&yelxgﬁl le fﬂrgewﬁ&g G ﬁe AR st?ﬂ%ﬂ Ml%eq"ag&%n@

base for suppositories i nsofubl'e bases such as cocoa utter wat er
sol ubl emethyicetulese, rﬁhsdnolxlypropylsememlytclalluissegelsadmm gt@rb@rynhetmrlcquﬂlqset raptone

Form G YBURITORIR. 0GP A EIEERE GGt o s D, AP DPLRS and

carri er Ay yhing eral) Hrog-12Red@ pbBS IR Mol abi, 8Gheer hIRidiOEidMdt a Jalt thereof
particul ar gdm ni stration

such as sodium alginate can be used.

Optional additives such as agents controlling fluidity and lubricants such as silica, talc,
stearic acid and salts thereof such as magnesium stearate or calcium stearate and/or
propyleneglycol can be used.

A core is usually coated by a layer which is resistant to the action of gastric juice. For
this, concentrated solutions of saccharides can be used which solutions may optionally comprise
gum Arabic, talc, polyvinyl pyrrolidone, polyethylene glycol and/or titanium dioxide, and
suitable organic solvents or mixtures thereof.

As additives, stabilizers, thickeners, colorants and flavours can be also used.

As an ointment base, carbohydrate ointment bases such as white and yellow vaseline
(Vaselinum album, Vaselinum flavum), Vaseline oil (Oleum Vaselini), white and liquid

ointment (Unguentum album, Unguentum flavum) can be used, and as additives for imparting a



» routse of a nmedi canent. Thus, in using conpounds of the instant invention in
the formof solutions for injections, content of an active ingredient
therein is 0.01 to 5% As diluents, 0.%% sodium chloride solution,
distilled water, novocai ne solution for injections, R nger solution,
gl ucosemers] apmpaat condistepes; ihhiidcparaffidiani we, flsprbdive ooitmentdrasesasuches hydrdphilia

adm ni st erq n onpounds .of .the instant invention into the body in the form
of 't abr oGP EERRNT I gRink M Ta R g, (TR, g Loy sk
uni t dosiagentftasen whxgBRew tRrwaerofuchhl hydsdphilic bivigéit @hgaéumBiydesHyl S
~according to the standard techniques such as for exanple processes of .
mi xi ng, Vfeasaluble emtmeryy hassy stichgete polyedwinngt glyep! @ﬁanérrﬁe(égr@umtymngﬂqus
shoul d . i nt invention show bi ol ogi cal
activi tgﬁg{wﬁ)ggtg;é?gétﬁgggg%gyg@ (1&&%[15? ?ggﬁ%egl ds | ower than those of the
known drugs Ased f basecofgpargednn, methylaellyosct icagdokymsihyldeRulosd f isodiaw, edig

for them no adyerse sjd ffect have been detected, and contraindication
for t he‘i”?ypﬁfg’é?‘}’?ﬁv@ﬁ?r@PlﬁgHEF“FéngOFAEOIMBﬂE%ﬁ@"@? el carbpRok &a bR g9t oxi ci ty
of conmpoundgs a¢aQ fir WppRitdMS, WAk bW 1L Qkhdls RcOPEEed; F9Qr E‘Eﬁfnglg or

orally, death of experinental animals has not been recorded. Detal
descr i pwviten nofcibleebasesipocinds gaddorgliyogyol or tivdyapinderenbxidavadt combined (soap-
pr epar at,i on the{)eof and the study of pharnmacol ogical activity is presented

in the §lErT R Y eXdftpl es  intended for illustration of preferable _
enbodi ment s mfpréﬁs@ingrawgmtdqmg@mnnm abiiitlof A6 abih@ RERARNt hRAMLAlcombuftiBESi S
exanmpl es. of N-acyl derivatives of general fornmula | "I ndividuality of the

pr epar eVitk 8 gpaichmayvas dapendiag ee Reecipisnhwbirctedite thesapyo A patiisulap pdmindstration

"Ki esel 4" " Merck™ (Germany) in the systenms: methanol (1),
chl or of%rﬁ{r%o?% IE%OZ%%%%F- ammoni a (4:3:1) (2). Chronmatograns were devel oped

by a chl or ot Dhusdinneingeageptiundofhy diistaie inveadom e dhy forln 61 sidsw@RE6r infectibhs,
light. Optic {ot ation ag\%l es. were neasured on the polaroneter "Perkin_ El mer
341" ( SRBHEAD!T an aqvRiRrERiEntthereinde 8 0d o Ot Asshlienis &9 %omostivap chlpridg eqlution,
(Ger manye; i ' - ] r ! i us" :

27 o B, WA ASH LR WnkS MR B BB i
(" Beck residitjvetJBX) dissoditiomi can beatsed Oln2finmhistering cdeipeundsoof the iBtaht mmmentide intd he
fol | ow condi ti ons: l.ymm | t rasphere ODS "Becknan", _2x2 5 gm

e ut | ori DRy 6t R o AE ana sURENBOBas: e 4opty 15 ToBi 5.Dr 0P Lt ipe per

m / m n,ungedssdd oAmat 220 nm col um Luna-5 "Phenonenex”, C18, 250x4.6 nm

el ution 25% acetonitryl in 0.05 M phosphate buffer (pH 3.0) (2). Exanple 1
Na- gl ut aryl _Qoqqggtfpansq@f(qhv)mstant invention are manufactures according to the standard

techniques such as for example processes of mixing, granulation, forming dragee, dissolution
and freeze-drying.

It should be noted that compounds of the instant invention show biological activity at
doses that are by two-three folds lower than those of the known drugs used for comparison, in a
practically similar efficacy, and for them, no adverse side effect have been detected, and
contraindication for their use have not been found. At the same time, in examining toxicity of
compounds according to the instant invention at a dose 3,000 mg/kg orally, death of
experimental animals has not been recorded.

Detailed description of the compounds according to the present invention, preparation
thereof and the study of pharmacological activity is presented in the following examples
intended for illustration of preferable embodiments of the invention and not limiting the scope
thereof.

Synthesis examples of N-acyl derivatives of general formula I

Individuality of the prepared compounds has. been checked using TLC method on the

plates “Kieselgel 60 Fs4” “Merck” (Germany) in the systems: methanol (1), chloroform-



+ Teclhmi que A To solution of 103.4 g (0.67 mol) histidine in 400 mM water
83.7 g (0.73 nol) glutaric anhydride were added. Suspension was stirred
for 1 hour, the formed solution was bold ed down to the volume 150 m, |eft
in a refrlgerator for 16 hours. Precipitate was filtered off, washed with
150 m eethandtanandnid(4:éd) (Puri fication was carrl ed out by ion exchange
chromat ogr ap resin Puro i m el utin
Frotone. couteTBidaimn et Maxplofrd fce ol Qi st Bulbitndioladins by
preci pi uadih@Bedreguvanght] eft for 16 hours at 4C. PreC| pitate was filtered
of f, washed wi th 200 met hanol and dried to a constant wei hg,. Yield 98.8

g (55% . Rf OptiGmtgton angles weromeaspradpn-tho polapster Reppn Eimerg (' (Swedsn).

vvater M+ 3 1. 80 (m 2H,
pon ) ) o Rty ESGTR R4 Gkl

(3- CH2- Hi s), Méltap- p@nﬁ@va(smiyeteﬂ:l-ﬂmedoﬁ:lt-hd—h@)muﬁ “Boef(iss” (Germ4hy) 4- In) 8.50 (s
1H, CH 2-1I Found, 9% C 49.1 1 N 15. Cl

% C 49. 07, “%'Y%C?lqﬁ (Qiésvaéfamf’ c%‘noad BPPPtSatE%g %ﬁ@]{\? 83%1“63'@ 1@
mol ) hélﬁﬁd)rg'rgﬁc UQSSHH}mM’at&feCH&?j@ﬁ Y| OUnPUshdst 1the | BHoR: cgndl(lg’0586cdmmh)
glutaric anhydride dissolved in 2.5 nl ethylacetate 1s added

sus pensmesme Q@S r'iBedkhar’, 22><l26QmBm pHuna slutiop usited. 1% TFAu t:lhtlplyrratdl M5 and
stirred

0 Et hy] acet at nd agueou wer e
epar at BY PR ezl il Bt AL 2GR B LungS hefSEreiaio
di schar gstskd. oMEEEIuBA 25 HR¥@HithyN i @05 81 p%s%ﬁét@'bhﬁf&e(pﬁoﬁdﬁsm ved in a
m ni mum anount of water and et hanol was added prior to begi nning

sedimentation of a white precipitatixampéd at +4C for 20 hours.

Precipitate was filtered off, “eg’&GL\i’?cu‘g ld 0.36 g (70%. Rf 0.56
(1), 0.85 (2). Tmp.=219-221 C yicipe 0.56, water). [MH +
270.1. 14 rbanw@,@pgctrum(mo) S, md. 1 40 .55 (m 2H, (3-CH2-dt),
1.90-2.0 (m _4H, y- CH2- %2730 (3CHZH|S)420430(m
1H, a- CH Hi sJo S@ug@l 9% 1031448 (ﬁ ma) higidye 1(15400 mivater 8347 19W40.73mpb) glwdee

¢ ‘2o opitphiiguelerlaed, ARbob iRtk 6F) BBk fopfiB iy WeB paitgbHogn
15. 61. tﬁxaﬂmlemz 15Nianls le€icin rayrbfrlgefut@tfbdimBOL(rS/)Préiprlesuas fivasedcdf, mashkedowith i n
acior g, el Bprsasaied Loy comeune, Ly DAl G
\(ABC}4(235)2 rgﬁlgl'\ﬂu"i‘olggﬁ_lg Hﬁ%%uﬁﬂg%ﬂiﬁ‘ma@pm&cu&s Bfprisife Y &gl frbBiuct vere

combmed boiled down untll prec1p1tat10n begun and left for 16 hours at 4°C. Precipitate was
filtered off, washed with 200 ml methanol and dried to a constant weight. Yield 98.8 g (55%). R¢
0.55 (1), 0.37 (2). Twp=222-224°C. [0]p?*+15.95° (C 0.53, water). [M+H]" 270.1. '"H-NMR
spectrum (D,0), 8, m.d.: 1.60-1.80 (m, 2H, B-CH,-Glt), 2.10-2.25 (m, 4H, o, y-CH,-Glt), 2.90-
3.25 (m, 2H, B-CH,-His), 4.40-4.50 (m, 1H, a-CH-His), 7.15 (s, 1H, CH-4-Im), 8.50 (s, 1H, CH-
2-Im). Found, %: C 49.18; H 5.91; N 15.42. C,;H;sN30s. Calculated, %: C 49.07; H 5.62; N
15.61.

Technique B

To suspension of 0.3 g (1.93 mmol) histidine in 5 ml water under vigorous stirring 0.44 g
(3.86 mmol) glutaric anhydride dissolved in 2.5 ml ethylacetate is added. The suspension was
stirred for 2 hours, pH was adjusted to 7 with pyridine and stirred for another 1 hour.
Ethylacetate and aqueous layers were separated. Aqueous layer was twice washed with ester,
ester layer was discharged. Water was removed in vacuo, precipitate was dissolved in a
minimum amount of water and ethanol was added prior to beginning sedimentation of a white
precipitate, left at +4°C for 20 hours. Precipitate was filtered off, dried in vacuo. Yield 0.36 g
(70%). R¢ 0.56 (1), 0.35 (2).'Tm_p_=219—221°C. [o]p%=+15.71° (C 0.56, water). [M+H]* 270.1.



+CH2-Hi s), 4.25 (br.s, 1 H a-CHHs), 6.95 (s, 1H 4-CHJm, 8.25 (s, 1 H,
2-CHJnm). Found, % C 47.09; H5.04; N 16.40. ClOH13N305. Calculated, % C
47.06; H 5.13; N 16.46 Synthesis was rried out according to the
technique B carried out for compound IV. Yield 0.101 r (67%. Rf 0.45 (1),
0. 27 (25H-NMmspectm(@50)08 ni.d} D20=1-39 (18, 2H, §-GH,-Ghat bP9-2.0HPn.CHidndey-Chhe

a7 15; it 2774 ot b Bk Snhen-o BFEUE RO, 685 ot 436 ocsae

Exanpl €113 MNeergEnm. aFIF‘LCtJrMQF Q'R:h@(m?ht{dnkl 21)T0u§H§8€d}Sﬂe‘aﬂ Rientiof! tgne( 44 SsRl)

tryptophane in 7 m water NaOH sol ution (4 mol ) was added

dr op- wi BeindT%: ﬂ?@@ré{)éﬁéd\lﬂﬁlﬁt CQHlsP@@slﬁ:al@ﬂa@ﬁ B. 6619¢7¢ B D62nMOI13.6¢) ut ari c
al dehyde in 3 nl ethylacetate were ;Ir:ided eaction mxture was stirred for
3 hours at room tenperature under darkness and left for 16 hours
at +4C. Sol vent was renoved frnmu&nﬁymgﬁghugﬁ(vature in vacuo. The oily
resi due obtai ned was dissolved in 30 M water while stirring, cooled down
to 0C, and 1Syothsis wasscarded@ut in aagprdanceppith shes tecimigup Aopssenteshor coxpored ed
W th etﬁyl acetate (3x25 nml). The conbi ned ethyl acetate extract was cool ed
dowmn to '0C, washed with water (4 x 25 m) to ajust pHto 7, washed wth 5%
HC (5 m) avidid@eReds74).15 with water (4 x 25 nml) adjust pH to 7.0, dried
over anhydrous Na2SO4 for 1 hour. Residue of Na2SO4 was filtered off |
washed with Bthit 6oe?-a? £)- t he sol vent was renoved in vacuo. Grayish solid
precipitate Pas_ g@t%ﬂaéd whi ch was dried in vacuo. Yield 1.0 g (70% .
Rf0.54 (1). 0-152C. [a] D20=+8.20 (C 0.5, nethanol). 1H NWR

spectrum(Cqé@P++§)71m(¢05@.ﬂa'§er§L 84 (m 2H, (3-CH2-At), 2.15-2.30 (m 4H,
a,y-CH2-dt), 30 .40 (m 2H, P-CH2-Trp), 3.80-3.90 (m 1H, a-CH Trp),
6.97 (t, J—7[M-]z 532 CH6-1nd), 7.06 (t, J=7 Hz, 1H, CH7-Ind), 7.15 (d,

b o, i SRR i TR S i S Tl S BB

tCal cu?a?lgél ml&u‘t & (()brFomda & }%)6@9933 1I1:i|§>5?a@rrlgdnN @25@ égégfd?\{gjl}%?t rypt ophane

(1) Found, %: C 47.09; H 5.04; N 16.40. CoH;3N30s. Calculated %: C 47.06; H 5.13; N
16.46 |

Synthesis was carried out according to the technique B carried out for compound IV.

Yield 0.101 r (67%).

R¢ 0.45 (1), 0.27 (2).

Tmp=178-180°C.

[a]p*°=+30.8° (C 0.57, water).

HPLC under the conditions (1) — individual peak, retention time 7.54 MuH.

Found %: C 47.15; H 5.2; N 16.50. CoH3N30s. Calculated %: C 47.06; H 5.13; N 16.46.

Example 3
N®Glutaryl tryptophane (III)

To suspension of 1.0 g (4.9 mmol) tryptophane in 7 ml water 1 N NaOH solution (4.9
mmol) was added drop-wise. To the prepared solution, solution of 0.56 g (4.9 mmol) glutaric
aldehyde in 3 ml ethylacetate were added. Reaction mixture was stirred for 3 hours at room
temperature under argon in darkness and left for 16 hours at +4°C. Solvent was removed from
the reaction mixture in vacuo. The oily residue obtained was dissolved in 30 ml water while
stirring, cooled down to 0°C, and 1 N HCl was added to adjust pH to 4. The product was

extracted with ethylacetate (3x25 ml). The combined ethylacetate extract was cooled down to

0°C, washed with water (4 x 25 ml) to ajust pH to 7, washed with 5% HCl (5 ml) and washed



. Syntihesis was carried out in accordance with the techni que presented for
the compound 11Il. Yield 100.5 ng (67%_. Rf0.63 M [a] D20=+21.05 (C 0. 6,
water). 'H NMR spectrum (DVSO d6), S, d.: 2.33-2.41 (d, 4H,

a, (3-CH2-Suc), 2.93-3.01 (d, 1H, (3-CH2-Trp), 3.10-3.16 (m 1H,

(3- CH2- W'rtp)water (39% 25 4m) (adjustlpﬂ ta-7@k-dhied )ove 6 ag B diouB N 464 fOH] hokk. Repidund)f,
7 11 (d 7.44-

1 oS o ey iy oo e abipfeegs e MRS erBRLed apeic. Gryish

Indlv' dmldfa itatd RhEHthiABA Whith WasRielliAVE&QD:. Found, % C 59.07; H 5.65; N
9.35. C15HI6N205 Calculated, % C 59.21; H5.3; N9.21. Exanple 5

Na- gl ut ar yl - Yietd 0igdi’8%)nonosodi um salt (1V) To a solution of 1.0 g (3.7
mmol ) of N - ﬁ@%@wl-bhi stidine in 15 mM water, a solution of 0.15 g (3.7
mol ) NaCOH i wat er was added while stirring and cooling dowmn to +5C
The sol uti orrrwgsmj_lgzbed for 30 mn, the solvent was renoved in vacuo. To
an oily resi duej benzene was added in portions, the solvent was renoved in
vacuo. A sol fodpTes8.200(GS, methenbl).over granul at ed alkali. Yield 1.07 g

AL é%ﬁ R Fpesrunt (GRORE R dielbhmydtlp Skl 4 g0 o,

14. 38. i Byl was
carried i nltgc3c%é?a§'egfe}1 \?\AMt RIQPE ?{d%d%g(?a[?ee g?ggfémﬂéﬁalt% (6£7 &ut (er]?? 1%[

hi sti di @H- (mmt)SDdtB (tm£761|{i 1(H, OH-0Exayypl1s (8) I=7ML&! 161, CH8-Igd), 933Q%1—7[1a:} H,
20=+40. 21, (C 0. 48 Found, 9% C 43.25 H 4.51: N 15.52.

C10H13N8 Do e Lk z, Yl GBIy 1 4.71; N 15.10. Exanple 7

R T e B B L L
monosodi um sEdund( %oVC §EXRAHS.653N 8. M. €l¢H ENXs G;plaglﬂ&em%) C 60.37; H5.7; N 8.8.
Example 4
N® Succinyl-L-tryptophane (II)

Synthesis was carried out in accordance with the technique presented for the compound
L

Yield 100.5 mg (67%).

Rf0.63 (1). '

[a]p’=+21.05° (C 0.6, water).

'H-NMR spectrum (DMSO-dg), 8, m.d.: 2.33-2.41 (d, 4H, o,B-CH,-Suc), 2.93-3.01 (d,
1H, B-CH,-Trp), 3.10-3.16 (m, 1H, B-CH,-Trp), 4.39-4.47 (m, 1H, a-CH-Trp), 6.93-7.06 (m,
2H, CH-6,7-Ind), 7.11 (d, J=2.2 Hz, 1H, CH-2-Ind), 7.30-7.32 (m, 1H, CH-5-Ind), 7.44-7.47 (m,
1H, CH-8-Ind). [M]* 304.3.

HPLC under the conditions: (2) - individual peal, retention time 6.35 minutes.

Found, %: C 59.07; H 5.65; N 9.35. C;5HsN,Os Calculated, %: C 59.21; H 5.3; N 9.21.

Example 5
N®-glutaryl-L-histidine monosodium salt (IV)

To a solution of 1.0 g (3.7 mmol) of N*-glutaryl-L-histidine in 15 ml water, a solution of
0.15 g (3.7 mmol) NaOH in 20 ml water was added while stirring and cooling down to +5°C.
The solution was stirred for 30 min, the solvent was removed in vacuo. To an oily residue,
benzene was added in portions, the solvent was removed in vacuo. A solid residue was dried
over granulated alkali.

Yield 1.07 g (99.7%).



+ Tm p. =147-150C. [a]Jo 0=+22.02 (C 0.39, water). Found, % C 55.25; H 4.51,;
N 8.32. C15H1I6N20BNa. Cal cul ated, % C 55.05; H 4.93; N 8.56. HPLC under
the conditions: (2) - individual peal, tetention tinme 6.56 m nutes.

Exanpl e 8 Na- gl ut ar trypt ophane rmnosodl umsalt (I11) Synthesis was
carried out Trnpa%(lﬁo%/miﬁce with the technique presented for Na-glutaryl -

hi sti di d le 5). Yield 0.11 g (99. 09
T p, <16 13005 -t 50COSBAUE 0 34, bt hanol ). Found, % C 56.15; H
5.21; N 8. 225 b ENE B A sGalk NJi@S?ftulf’(?sNgoéﬁa Wculhey, 32 cws 28; Als. 1 R C

under the conditi ons: (2)" - "individual peal, retention time 6.96 mnutes.
Exanpl el®3Na- gl ut aryl - L- hi sti di ne nonosodi umsalt (1V) To a soI ution of 1.0
g (3.7 mmol) Na-glutaryl-L-histidi nekzln g]5 m water a solution of 0.3 17 ¢
(7.44 mol) NaOH in 15 nl water was €®hi | e stirring and cooling down

to +5C. The sol ution Wa§"-giccinyR4.-hiSfidia€ nidndsodilifh s gt was renoved in
vacuo. To an oily residue, benzene was added in portions, the solvent was

removed in vwikesisawaorarded ewl i ascardancerid theviehnigyepeseated fomNEglutarykiel d

13 52 WA R R AT Biret s 1T 51 4 B0l N 1.3, Exarple 10
Na- succi nyl - Yidhd $:06¢i(@R0di)sodi umsalt (V) Synthesis was carried out in

accordance w th,the techni &Je presented for Na-glutaryl-L- histidine
di sodi um sal e FH4QEAR$8.9%ater¥i el d 1.16 g (99.0% . Tm P.=124- 128C.

317,520 OBk, 8.5y 8 SEUE, i oSl o LA P
15.10.
Example 7
N“-succinyl-L-tryptophane monosodium salt (II)
Synthesis was carried out in accordance with the technique presented for N*-glutaryl-L-
histidine monosodium salt (IV) (Example 5).
Yield 0.21 g (98.0%).
T p=147-150°C.
[0]p"°=+22.02° (C 0.39, water).
Found, %: C 55.25; H 4.51; N 8.32. C;5H,N>OsNa. Calculated, %: C 55.05; H 4.93; N
8.56.
HPLC under the conditions: (2) - individual peal, retention time 6.56 minutes.
Example 8
N®-glutaryl-L-tryptophane monosodium salt (III)
Synthesis was carried out in accordance with the technique presented for N*-glutaryl-L-
histidine monosodium salt (IV) (Example 5).
Yield 0.11 g (99.0%).
Twp=128-130°C.
[a]p™°=+22.06° (C 0.34, methanol).
Found, %: C 56.15; H 5.21; N 8.22. C,sHsN>OsNa. Calculated, %: C 56.30; H 5.32; N
8.21. |
HPLC under the conditions: (2) - individual peal, retention time 6.96 minutes.
Example 9
N®-glutaryl-L-histidine monosodium salt (IV)

To a solution of 1.0 g (3.7 mmol) N%glutaryl-L-histidine in 15 ml water a solution of 0.3



. Na- succi nyl -L-tryptophane di sodiumsalt (l11) Synthesis was carried out in
accordance with the techni que presente for Na- gl utaryl -L- histidine

di sodiumsalt (1V) (Exanple 9). Yield g (97.7% . Found, % C 51.35; H
4.31; N 8.22. C 15H 16N20O5Na2. Calculated % C 51.43; H4.60; N 8.0.
Exanpl eg (p44 man@lv NaSH in. L5 mlywateryivanedder sule stirdiag and foqlingSipvmiest X Cadde

carried e e

st ai o B RREIRYSF nlly e ehERuteRReR i 3Eb” o ol et Bebent,

52. 55; Haﬂadded N pordidns, Gh6 HbBNAOMES ZFemCatd i ahath. Absold 3@sidhe wds4dridd; over
7.69. Exanple 13 Na-succinyl-L-histidine nethyl ester To a solution of 1.0
g (4. 13gr|3rﬂ\5‘P‘)edﬁlk§‘{‘| dine nethyl ester in 5 m of NN dinethylformanide 5 n
wat er and a gg:ll(yqllg% 96 09)41 g (4.13 mmol) succinic anhydrife in 2.5 n 18
et hyl acetate were a c} |n vigorous stirring. The m xture was stirred for 2
hour s at room]DzL"enble%?t(m(eﬂ Et/dngﬂ)acet ate and wat er | ayer were separ at ed.

Wat er | ayer was washed ester, ester |ayer was di scarded WAt er

was renmoved Fopndadaié 4]az$éil4édeNV\}e§352t rqltfllﬁ%{t%% Gaculpredy %: Febdate H 480; N
residuejywgs filtered off and dried in vacuo. Yield 0.70 g (67%. RfO.38
(1). Tmp =171-173C. 1H NWR spectrum (DVSO-d6), S, md.: 2.26-2.37 (m
4H, a, (3-CH2-Suc), 2.70 (s, 3H O Exdmpll¥6-2.87 (m 2H, (3-CH2-H s),

4.33-4.45 (m 1H, a-CH2-H_.s), 6. S...H, 7.93 (s, 1H

2-CH 1n), 8.25 (d, J=THz, PH%?EH%%“'&““‘FH]"&&’“HTSQ ‘M 0.57, water).

According t osgithesisewad YHERbut ACRBOAMRR: wik theteMfliq &gﬁ@&%&%@ﬁw ORNEFyAL-
formula | presented in Table 2 were al so prepared. bl e Structure and

char act kistiding disodpmcelpbOr&zamplegbneral fornmula | Conpound R, R2 n

Physi cal - che istics No 1H NWR spectrum (DVBO-d6), S, md,:
1.12 (t, ge%‘?hzg 3956&3143 2.15-2.27 (m 4H, a, (3-

Tmp=124-128°C.
[0p>°=+20.06° (C 0.67, water).
Found, %: C 39.55; H4.31; N 13.52. CoH3N30sNa,. Calculated, %: C 39.88; H 4.35; N
13.95.
Example 11
N%succinyl-L-tryptophane disodium salt (IT)
Synthesis was carried out in accordance with the technique presented for N*-glutaryl-L-
histidine disodium salt (IV) (Example 9).
Yield 0.56 g (97.7%).
Found, %: C 51.35; H 4.31; N 8.22. C,5HsN,0sNa,. Calculated, %: C 51.43; H 4.60; N
8.0.
Example 12
N%glutaryl-L-tryptophane disodium salt (III)
Synthesis was carried out in accordance with the technique presented for N glutaryl-L-
histidine disodium salt (IV) (Example 9).
Yield 0.56 g (98.5%).
Found, %: C 52.55; H4.71; N 7.52. C;H,sN,OsNa,. Calculated, %: C 52.75; H 4.98; N
7.69.
Example 13
N%succinyl-L-histidine methyl ester
To a solution of 1.0 g (4.13 mmol) histidine methyl ester in 5 ml of N,N-

dimethylformamide 5 ml water and a solution of 0.41 g (4.13 mmol) succinic arihydrife in 2.5 ml



.CH2- Suc), 2.37 (s, 5H, -O C2H5), 2.70-2.85 (m VII Im-CH5 2 2H,

(3-C|—|2-His), 3.57 (g, J=6.7 Hz, 2H, -0: OH2-), 4.27 (br.s, 1H (x-CHHs),
.97 (s, 1H  4-CHJIm, 8 35 (s, IH, Z%ZH-Jr’r) {M 283.3 'H NWR spectrum

(DI\/SOdG S, md.: 1.11 (t, J=6.7 Hz, 3H, -CH3), 2.35-2.45 (m 4H,

a, ( 3- cHethilagstateweys. aiigd ipnyizgmus gringrAhey wixtueg wes stired f@q 2/ ppurs at room

((313034_2”% ratu% Eﬁlé/Ga‘&?taﬂe %37w% la%'%? Hgg Qagr()%eﬁl d?’s’%g%ﬁ?'élr?gvyg %Jaitgeﬂl( awll&’: with

Hz, 1H, et Sst¢mdyer wag .dd0arde@2WVater widtentived il vatho, aredidlug wAs trftovatediwith 10 ml

CH-8-1n + 304. 3 + 3324 Found, % C 61.51; H6.10; N 8. 52.
CllHlSl\lg%f%nLE'%\I“?:s %t@d%&ed@%iﬂ%‘iﬂed PVECYP7: N 8.43 IX Ind -C Hs 3 ' H NWVR
spectrum (DVMpQ186)70 eS6799)d. :  1.12 (t, J=6.7 Hz, 3H -CH3), 1.78-1.85 (m
19 2H, (3-CH2-Glt), 2.15-2.30 (m 4H, a,y- CH2-Gt), 3.27-3.35 (m 2H,
(3-CH2-Trp), RfQ381?1)(q J=6.7 Hz 2H, -O-CH2-), 3.81-3.93 (m 1H,
a-CHTrp), 6,95_ &11%&@ , CH 6-1nd), 7.07 (t, J=7 Hz, 1H, CH 7-1Ind),
7.17 (d. 3=7"mp=11k 2In 7.35 (d, J=7 Hz, 1H, CH5-1nd), 7.57 (d,

J=7 Hz, LH, 'ICheMR Sgb@étrurﬁ Msziﬂﬁ 84511% l\wmm wn(qaab@zdﬁ)c) $70 @3, 34, -
1.11 (t, J=6.7 H, (m (3-CH2-Qdt), 2.10-2.25 (m
4H, a, yO-CHR, @i76)2.8 (19028, Q@Hmﬁhsm 333464, I-lile)a -CH-His), 6785 s 3118, £TH-fm),

J=6.7 H,. . - - ), 40- 4 ¢ H 1H,
CH- 4- | ﬁ?-%%.l&%@ﬁf@,&%&ﬁh ‘WL-’%&HH‘}%/J 1@5 (Czp-jssf}g‘&ate&- 15. 42.
C11HI5SN305. @A@é&Hindt ®dsimilar typical techniques, the novel compounds of general formula I
presented in Table 2 were also prepared.
Table 2

Structure and characteristics of compounds of general formula I

Compound

N R, R, n Physical-chemical characteristics
0

'H-NMR spectrum (DMSO-dg), §, m,d,: 1.12
(t,J=6.7 Hz, 3H, -CH3), 2.15-2.27 (m, 4H, o, p-
CHy-Suc), 2.37 (s, 5H, -O-C,Hs), 2.70-2.85 (m,
2H, B-CH,-His), 3.57 (q, J=6.7 Hz, 2H, -O-
CHy), 4.27 (brss, 1H, a-CH-His), 6.97 (s, 1H,
4-CH-Jm), 8.35 (s, 1H, 2-CH-Jm). [M]" 283.3
'H- NMR spectrum (DMSO-d¢), 8, m.d.:
1.11 (t, J=6.7 Hz, 3H, -CH3), 2.35-2.45 (m,
4H, o,B-CH,-Suc), 2.93-3.01 (m, 1H, B-
CH,-Trp), 3.10-3.16 (m, 1H, B-CH,-Trp),
3.55 (q, J=6.7 Hz, 2H, -O-CH,-), 4.39-4.47
VI E;@ Gl , | (m, 1H, o-CH-Trp), 6.93-7.06 (m, 2H, CH-
H  (Ind) 6,7-Ind), 7.11 (d, J=2.2 Hz, 1H, CH-2-Ind),
7.30-7.32 (m, 1H, CH-5-Ind), 7.44-7.47 (m,
1H, CH-8-Ind). [M]* 304.3

[M]* 332.4. Found, %: C 61.51; H 6.10; N
8.52. C,;H,sN;Q,. Calculated, %: C 61.44;
H6.07; N 8.43

'H- NMR spectrum (DMSO-d¢), 8, m.d.:
1.12 (t, J=6.7 Hz, 3H, -CH3), 1.78-1.85 (m,

vl Im -C,H;s 2

X Ind -C,H; 3




% C 49.07; H5.62; N 15.61, [M+ 297.3 Tests for biological activity
Exanpl e 14 Effect of conpounds of general fornula | on imedi ate type
allergic reactions (in vitro test of al bumn (QA)-induced bl ood basophi |
degranulation of imminized guipea pig) leykocytes fromguinea pig bloo
were isplated acdording to thelFreenel|'s mt%oﬁ-?ﬂw@ho?—é@?éﬁe@ki% RBt ©
under edition of |G Frinel/Msgow. , "Neditgi®ia';publ, p
the inventor's ngdification]. {duinea pigs cfd}%o(t“ﬁ ge@?% gﬁ rﬁg%()o
to 800 g were usgd to conduct fhe test|. Thd 35é7r(|qnh46s7 e 128, dbr@é{ﬁ),rﬁr&hﬁﬁéj
with a m xture off 10 g oval bum n and 300 ng n d

ani mal @ccording [to Andersson | Andersqn P. ﬂgéﬁ%gﬂﬁ é@g dnc ZICirﬂle
anaphyljaxis in adtively sensit|zed gui|nea- pl@kﬁﬂﬂdNT@’/r 0yJ=7180H, QHW Ind5
P.63-71]. Under gster anesthes|{a, 15 m bld r W f ;
heart. PDoubl e prlecipitation of cells |usi ngoidEllg\?@ ?_ hg c%l’t Fgltraeﬂlgﬂozf% ng
precipifating liduid was used {o isoldte hdsogh Ilﬁ iChl-$-brad),| ‘88K 66 IR HZ
suspensj on. Bl ood was m xed wi th 5% EDTANaZ Fe ?]Q& olution at 9:1
ratio and in 30 |minutes it wag subjeqted tol%ir?]%gdglﬁk f%SZ‘t. on (for 12
m nut es| at 80 g).| Supernatant Wwas coll|l ect gdHarNMR espedrsfiu@dSO@), B5 midn{it es

at 500 g. To the |remaining cells, a ciftratg-can e | iquid
(3) was| added at |20 proportion 3:10 (|it was' ﬁh@?nﬁgg’g{% 33'11.10&5%5?0 1)

m nutes). A superlnatant fractipn enridhed QyH, I&@H@Gﬁbes 1M35cmtan{fuged
for 7 mnutes at {100 g. To | eukocyte precipgitate, 0.85% NaCl | ution ywas
added and cel | ul gr concentratipn was Hr ougHtCHxSBoR-%5%3) (m’P?Ht &Il 1p): { he

in vitrp basophil| degramnul atioh test [|SpsavoLdingl j48o ki, i2ni, cheskiym 40-4.50
| abor at pbr nym net ddam i ssl edovahi ya (A |referlence book on clinical -] aborafory

exaninafi on netHods)/Edited by E. A Cdst/M<Boh el i7da (s gl Grstilms,

1975, p, 130]. Fgr the test, ajcentrifluge tiWss &31H, @gg_l,ggrpog,ﬂpm aapi e
was fill]ed with 300 | cellular| suspersion, sol ution of a tested

t he n sal
conpound (or a sdlt solution ih the cdntrol| &9 lsblof'ﬁ%?néb%ﬂ‘éﬁ)é} sy gt

degranu] ati on) wgs added and pre-inculat ed |af: G407 o1 5.5 NSt TM], 291 Hen
into each tube 300 gl 1 % OA solutionlwas added (in the contro

spont aneous degranul ation a salt solution in the same amount was added)
and once nore pre-incubated atTestsAoriglogigalactiyit¥s. Functional |eukocyte
concentration was 104/1. Sanpl es (1%% {nb%\f taken off from each tube
into separate tubes to assess a co asophl degranul ation, and to
the r erTEﬂ’eelef(l:eid[munds Obgdnedalst'ai'muhol otf immediate typd allegic ndactinho(ip aitho tesbe)

to arrest nul ation . reaction, the es were centrifuged {aqr
min at 10008 aﬁwa"w(%)ﬁpwe& Ige bapbdespmiion of immunised giensid

pr epar ed. ThEed%@ m‘é@r[ﬁ fH1¥RH waRd isdladd 8o 216l Ithd Fr@nidl8 mehbed
of Seder et al. der R A % Mouse spl enic and bone marrow cel |

popul at ilmnymplmchgsdpycegéetody under edition of G. Frimel/Moscow., “Meditsina” publishers,

1987, p.222 in the inventor’s modification].

dy
in

—l

Guinea pigs of both sexes weighing from 600 to 800 g were used to conduct the test. The
animals were once immunized with a mixture of 10 pg ovalbumin and 100 mg aluminum
hydroxide per one animal according to Andersson [Anderson P. Antigen-induced bronchial
anaphylaxis in actively sensitized guinea-pigs.//Allergy. 1980. Vol. 35. P.63-71].

Under ester anesthesia, 15 ml blood were drawn from guinea 'pig heart. Double
precipitation of cells using EDTA and a citrate-containing precipitating liquid was used to isolate
basophils in the leukocyte suspension.

Blood was mixed with 5% EDTA-Na, 2H,O (“Sigma”) solution at 9:1 ratio and in 30
minutes it was subjected to mild centrifugation (for 12 minutes at 80 g). Supernatant was
collected and centrifuged for 15 minutes at 500 g.

To the remaining cells, a citrate-containing precipitating liquid (3) was added at



.high - affinity FCE receptors and produce interleukin-4 are highly enriched
I n basophils.// Proc.Natl.Acad. USA, 91, V.88, P.2835-2839]. In order to

detect a specific basophil granulatio the dye 0.5% al cyanic blue (pH 1.0)
was used, nuclei were additionally stained wth safranin (0.1% solution in

1% ac etpr@p%paﬁ 101(itewasthermasttadon S 7 e Fr I0smidutes)- A supsEnagant dtagion enriched by

cab cul at P aReoT gt At Bephdof ¢ R 84064 o IRGAE APebiy 518G
wher ei nsolftiomxwas adﬁ@ﬁraimdiub} c@fﬁxm-rat%l()i/asdﬂgmgimtd 30ed’* pasophi |'s at the

maxi mum degrg % of de(tzjranul at ed banghl s In
Acghug - Sgsanylan SPsayPeRly Pan i RicRgskim

basophi llaEO(faﬁ)lnllﬁW rﬂao@amq%yé@ovm U@ fr@@;eﬁée %Hp%hn@hmcﬁ%s&%w erIfmrﬁltlon

conpl ete basophi| degranul ation Sarrp es selected follow ng basophi|

degr anuiethpds)/Hdeted byﬁwGosmmomémdpsma”ephblmh@s ENbeps M0i.h the dye (0.5%

al cyane blu tainin arri 0

t enper at ur ee'?%rtwﬁietsg)lae%egtrf Hg?'l?%bﬁ (#ﬁH eSRehie %H épw'ﬁ §ﬂs\£k”ét l(l'ill %{llg@r

usi ng tdepdrRiks thdrosansbRitios eMBatsted RBIMPbEAPT0Oh Sl 96MmMLiSH Gn bméQRJﬂtrbl of

degranulatlon (ICD) was cal culated according to the formula: | % =1-[(M

m (c) -sponign¢auspad maximumpdegranglation\yvag gdday pns preomeulgied atj 37°€ for muetﬁ;s

mean (b e o] n [ aneous has

door anfgt 1BE° BB RIE oGP o 4FGop, Had MaRER PSRt 3 Ribpsancony

t he maxdgguanuddtion gesud sothiutsdin mas;amhldmdimgmstakiaéd)oam& @k, mdfan [(reXIﬁlleat):d -at

mean (b three sanpl es) basophil nunber in the basophil degranul ation test

fol | ow g Ci 198 URamimieswifbpctional tegkpcyie copRsatinén T’ébIlQ /gl. JapRies: (190; WhivsTe i on

of OA-i f
Compounge T GOREral iss e Spl P ©/asiis A Bnide Bl BPeBhofar to
degr an Ltlhairerrmn(ét mhhssa cmgechsulﬂ slwsnbesadded 6 ml afto 'emhttube)ho harestateg(a@bla}ipn (%9

0,
(% Conrterrlc(%lon th(e

tu 0s Were centrifuged for 7 min at 100 g, and from precipitate, preparations
for microscopy were prepared. The preparations were fixed and stained according to the method
of Seder et al.[Seder R.A. et al. Mouse splenic and bone marrow cell populations that express
high — affinity Fce receptors and produce interleukin-4 are highly enriched in basophils.//
Proc.Natl.Acad.USA, 1991, V.88, P.2835-2839].

In order to detect a specific basophil granulation, the dye 0.5% alcyanic blue (pH 1.0)
was used, nuclei were additionally stained with safranin (0.1% solution in 1% acetic acid). The
preparations were used to assess a total degranulation inhibition.

Atotal degranulation inhibition (DI) (%) was calculated according to the formula:

DI = (max — experimental)

x 100(%), wherein
(max — spontaneous)

max - % of degranulated basophils at the maximum degranulation (OA)
spontaneous - % of degranulated basophils in spontaneous degranulation (control)
experimental - % of degranulated basophils following exposure to the tested compound.

Assessment of a complete basophil degranulation

Samples selected following basophil degranulation test (100 pul each) were poured into
tubes with the dye (0.5% alcyane blue, pH 1.0) at ratio 1:1. Staining was carried out at room
temperature for not less than 50 min. Stained basophils were calculated using the Fooks-
Rosenthal chamber. Inhibition of a complete basophil degranulation (ICD) was calculated
according to the formula:

ICD(%)=1-[(M m (c) — M m (exper.)] / [M m (c) - M m (OA)] x 100, wherein



»1. 100 O degranul ation) Oval bumn 1% (max 2. 0 35.20.8 degranul ation)
Conmpound IV 3. 99.211.2 2.62.6* (103 Conmpound |V 4. 99.512.0 2.91. 6*

4 M Compound IV 5. 113.52.7 0 (105 M Conpound IV 6. 90.01.8 3.90.6

6 M Oonpgund IV 7. 76.71.5 9.10.8 (10-7 M Qutaryl histamne 8.

5.5 31. 66M3m (¢n6-meqy) (by ghrge ysamiplest pasapdilonumpberjin thepspoginggus pasgphil)

d ut ary&eﬁaﬁl%{%ggsiéo. 0 29.86.73 (10-5 M 11. Control 2 100 O '-i 22

(10-
(10-
9.3
Oval bum 0 38.98.43 degranul ation) Conpound V 13. 10.67.6
35. 37. 29 M=+m (OA) - mean (by three samples) basophil number in the maximum antigen-induced
basophil degranulation test;

M=m (exper.) — mean (by three samples) basophil number in the basophil degranulation
test following incubation with the tested compound.

Table 3

In vitro inhibition of OA-induced basophil degranulation of guinea pig blood as effected by

compounds of general formula I

Complete
Number of completely
Order No degranulation
Groups degranulated basophils,
of test inhibition (CDI),
(%)
(%)
. Control 1 (spontaneous 100 0
' degranulation)
) Ovalbumin 1% (max 0 35.940.8
. degranulation) T
Compound IV
3. 3 99.2+11.2 2.612.6*
(107" M)
Compound IV
4. . 99.5+12.0 2.9%1.6*
(10" M)
Compound IV
5. 5 113.5+2.7 0
(10° M)
Compound IV
6. 6 90.0%1.8 3.9+0.6
(10° M)
Compound IV :
7. ; 76.7£1.5 9.110.8
(10°' M)
Glutaryl histamine
8. 3 9.3+5.5 31.6+6.33
(10" M)
Glutaryl histamine
9. 4 24.1%1.1 25.3+3.38
(10" M)
Glutaryl histamine
10. s 0 29.8+6.73
(10" M)
11. Control 2 100 0
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The data of Table 3 show that as compared to glutaryl histamine, the compound (IV)
exerts a pronounced anti-anaphylactic action manifested by a practically 100% degranulation
inhibition in the test of a complete OA-induced degranulation of blood basophils collected in
immunized guinea pigs (in vitro anaphylaxis reaction in a calcium free medium). A significant
anti-anaphylactic effect of compound IV is also manifested by decrease in the number of
degranulated cells, especially pronounced at concentration 10> M (absence of degranulated
cells).

Example 15
Study of the effect of compounds of general formula I on systemic anaphylaxis in vivo

A bronchial spasm model in conscious guinea pigs actively sensitized by exposure to
aerosol ovalbumin as an antigen was used [Kovaleva V.L. “Metodicheskiye ukazaniya po
I po
experimental’nomy (doklinicheskomu) izucheniyu novykh pharmacologicheskikh veshchestv,

Moscow. 2000. pp.242-250].

izucheniyu bronkholiticheskikh protivovospalitel’nykh  sredstv.// Rukovodstvo

Guinea pigs were sensitized by ovalbumin according to the method of Andersson
[Anderson P. Antigen-induced bronchial anaphylaxis in actively sensitized guinea-pigs.//Allergy.
1980. Vol. 35. P. 63-71] and in 1-2 months following sensitization, bronchial spasm was
induced by aerosol administration of albumin booster dose (3 mg/kg in 1 ml normal saline).

In test groups, guinea pigs were for three days administered with tested compounds at



s testied conpounds at dose 50 gg/kg (in 1 m normal saline) were adm nistered
nasally (using a nebulizer) also once daily for three days. The control
group was adm ni stered with normnal sal#he. ~One hour post the | ast
adm ni stration of substances, oval bum n was adm ni stered by inhal ation

usi ng aderebulivabie, SAnd/kienercthsdq pekadusing aprabe. Ini the Sthes g offexpeimens alhe
spasm r i i e nhi bl ti ]
anaphy! B shebldill B 50 MR TR Horml Rl e el liph R R RYThSHR &
conpounfiebulizér) aldo oacedhilgFoKhrddutags.iThe cohtralgisdbep whasdminiwred with nofmalublimcut e
G oups seconds phase, seconds Control 1 (norrmal saline) 1806 65034 .
Conpountn hour pest s lagfoaday nisationplesubstanges; %Yaﬂ‘?%“dYassiﬁ’)é‘i‘é‘rﬁeéeda%HW}a&B{‘i c
reacti op; ' h@fudidich Bhd BEARDE if SBCUAAY) stlibhdidal SARPRABELA X Aimigses
10 and %51 %gﬂgﬁ%ﬁggéﬁét?%n&g?ﬁagu't(le Sp asgj, G oups 'Is‘gtal?gf reactll 02{311 rPlglrgre
secondswasassesseds Control 2 (normal saline) 296.7104.6 628.380.6 Conpound
|V 68.054. 7 428.075.0 10 gg/kg Conpound IV 72.042.1 * 337.078. 5* %Q]Xf?g

g9/ kg -P<0.001 Experinental results presented in Tables 4 and 5 sh hat
conpound th¥ividbd sttsy QSRR dilaphyl &4 rBActibh 3F F@iﬂe@f)igﬁi s &fmihfR g blafhdaddh sind at
dose 50 gg/ kg by inhal ati on ‘exhi bited anti- anaphylactic activity.

Admi ni stering the substance atormpaedd¥ agdosedOme/kdhal ati on bl ocked t he
devel opjrent of —the—acute ﬁhaac ofr fronchoconstrictot reactionwhich by
nduci g SuT T ocat igg. s 1 5 a causd dPARTHE) BHebatT. | nOPRPRGLSRFFate
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Compound IV

50 pg/kg

0 40025

Table 5
Inhibition of systemic anaphylactic reaction of guinea pigs in intragastric administering

compound IV at doses 10 and 150 pg/kg (M+m)

Duration of acute phase,
Groups Total reaction time, seconds
seconds
Control 2 (normal saline) 296.7+104.6 628.3180.6
Compound IV
68.0154.7* 428.0+£75.0
10 pgrkg
Compound IV
72.0+42.1* 337.0+78.5*
150 pg/kg

* - P<0.001

Experimental results presented in Tables 4 and 5 show that compound IV in intragastric
administration at doses 10 and 150 pg/kg and at dose 50 pg/kg by inhalation exhibited anti-
anaphylactic activity. Administering the substance at dose 50 pg/kg by inhalation blocked the
development of the acute phase of bronchoconstrictory reaction which by inducing suffocation,
is a cause of animals’ death. In intragastric administration of compound IV at doses 10 and 150
pg/kg, a significant protective effect with regard to antigen-induced bronchial spasm was
detected.

Thus, compound IV exhibits a significant protective effect with regard to systemic



+ 24 -anaphyl actic reaction in vivo. Exanple 16 Anti-allergic action of
conpounds of general formula | on the 7 del of allergic rhinitis in guinea
pi gs The nodel of allergic rhinitis irnfguinea pigs was used. Quinea pigs

wer e i nmuni zed according to the certain schene for 1.5-2 nonths (Hutson

P. A, @haplaqucieacsionan Viveggg): the animals were first inmunized by

intraperitoneal admnistration of )@ﬁ@}énkn at dose 10 ny/ kg at 7-day

interval (twice), then oval bumin solutidon was inhaled to the guinea pigs

usi ng t hentRalergieitionzafrconipounds efigénegalformelat Ir at thermdded iofi allergic fhimitis Gn 1%

and reaching 1% at 4-day intervals befween inhalations. The | ast oval bumn

dose was adninistered into the nas&8""4P¥¥ges using a micropipette. 24

hours post the hagd opg@grgg%mitisqqr%_,megbfggt\,j,ﬁrﬂmé@_sal washi ng was col | ected

(through a system of special tubes) and changes in nasal nucosa was

assessed usi@ginea pigaesx iromuhized etwudioglto thecceaypinoicbene &br hétZnmdrths tHatson

conpou teste % sol ut jan) re.dajly adm nistered iin the for f
i nhal a'[ﬁgnsﬁgfcﬁ‘gwﬁébfﬁ iaLi :lng%e\}}qeea'}l@? 56&'§5@$r5tatlmm'z§do¥’ y "Mhtrapéritorical
adm ni sfdndhis@itionedt dvatun{ifPA dsseall rggmg ahAgaP aité@aInerlice), Nasmadvalwastin 0blitivas
obt ai ned 24 hours post chal | enge. Tabl'e 6 he effect of compound IV an

cyt osi sw{sainbaledtte thegpiara pigscusingstherPari ngbuligeraatriaerghsing spnesniratiqpbrginning

77 oy RS pasting T95H" Al A GEBRARn baflbdy The I3 HYARAMIRRRS £, ©
cont r ol sdminis@rdd BiItEMEE nhdad Passhgesniniey a raftropipefd. @Q8; hdurs p&sthd1ast *ovalbumin

-.P<0.001). Table 7 The effect of conmpound IV on citogr@m Earan&tﬁrs % of
a nasaladfHaRUeHn psaypeae pagsoll AUEh ¢ Sestem Pl ISREGRY RS RO ICh ARG I

(rhini t4.8)1 fflcdsa”eO el )usirfg”%pQ(HH%l@ki&nhi@tﬁﬁ)f%Y aﬁﬁ7?t%§}gﬁphﬁ%dgl"fﬁé- 64
12.7*1.57 14.6*1. 27 Lynphocytes 4./70.88 6.11.42 5.71.54 utrophils
0. 30. 2Icomn®uads8 Gseds(0: 172 . s8hutidh) were daily administered in the form of inhalations using

nebulizing device for 6 days; at day 6 of administration, antigen (OA) challenge was performed.

Nasal wash-off was obtained 24 hours post challenge.

Table 6

The effect of compound IV on cytosis (absolute number of cells in 1 pl) in a nasal wash-off

Model + challenge Compound IV
Group Intact control .
(rhinitis) (0.1% solution)
N 6 7 7
Cytosis 18.0+£2.10 67.2+6.47** 43.7+6.65°*
* _ difference from the intact control; © - difference from the model
(° - P<0.05; * - P<0.01; ** - P<0.001)
Table 7

The effect of compound IV on citogram parameters (%) of a nasal wash-off of guinea pigs

Compound IV
Group Intact control Model (rhinitis) )
(0.1% solution)
Subpopulation n=6 n=7
n=7
Macrophags 21.8+1.64 12.7*%+1.57 14.6*%+1.27
Lymphocytes 4.710.88 6.1+£1.42 5.7+1.54
Neutrophils 0.310.21 3.3*10.80 7.8%*%°+1.35




« Eosi-nophils 7.02.45 47.9***5,37 6.90001. 32 Epitheliocytes 66.23.09

27.1***5.01 63.63.02 * - difference fisi)mthe intact control; O -
difference fromthe nodel (0 - P<O0.05; - P<0.01; ***, - P<0.001)
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di f f er enee pkp@m +-heel pkaot; mn?@olpd)o()lyh fference fromthe nodel (* -
P<0. 05; ** P<0.01; *** -P<0.001) It follows form Tables 5-7 that under
the conditions of nodeli ng allergic rhinitis, conmpound IV significantly
suppresses eosinophilic inflammation. This is supported by |oweri n@a glgwn
to the norm absolute and rel ative nunber of eosinophils, as well tb
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adm ni sTer egy he formof | IR 1T ONS | USI buli|zi ng for
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Tabl e 9 nfphbeges of (compogngold on cy
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0.0310.021
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t05| 5,1é<gp$gl ut ¢ nunbey2eadsycel | s
2.110.67
26.5%**+4 47

11.3+2.10

3.1£1.02

Eosinophils 3.2°°10.97

11.8%1.4 26.3**°°14.31

Epitheliocytes

Note: * - difference from the intact control; ° - difference from the model

(* - P<0.05; **,°° - P<0.01; *** -P<0.001)

It follows form Tables 5-7 that under the conditions of modeling allergic rhinitis,
compound IV significantly suppresses eosinophilic inflammation. This is supported by lowering
down to the norm absolute and relative number of eosinophils, as well as by a significant
lowering cytosis in nasal wash-off.

Example 17
Anti-allergic activity of compounds of general formula I in the model of allergic
pneumonitis in guinea pigs

The model of allergic pneumonitis in guinea pigs was used.

Immunization of the animals was similar to that described in Example 7.

. 24 hours post the last ovalbumin administration broncho-alveolar wash-off was collected
(through a cannula inserted into the trachea), and changes in bronchial mucosa was assessed
using a complex of histological and cytological methods.

The compounds tested (0.1% solution) were daily administered in the form of inhalations
using a nebulizing device for 6 days; at day 6 of administration, antigen (OA) challenge was

performed.



- wash-of f Model + challenge Conpound IV Goup Intact control (rhinitis)
(0.1%solution) N6 5 7 Cytosis 726.882.4 1849.4287.3* 1331.3277.4 *
P<0.01 - difference fromthe intact c rol Table 10 The effect of
conmpound 1V on absol ute nunber of cellular subpopul ations in

broncho-al veol ar wash-off of guinea pigs (in 1 1) Goup Intact cohtfleP

Model Do)
640. 157. Qr%%%cr%{fp 0@3%?@?%% %@'ﬁsq?&“{g@}'%ﬂ’&%ﬁe@qﬁ3398@%8&?@ Par
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nodel ([*, 0 P<0.05;**-Px0.01) It follpws fromthe datla of Tables 9 and 10
that cgmpound IN under {he conditions|of all%®rgic preunonitis? rmdel

Si gn| f | cantd \1 FHahi-bits—i nfl amrator \I n’nr\ncc that 1 o ani-fested by ase
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by a shay <OE§W3fffepeqlf§? H@lgnﬁt%lmgi{t%l as welt—as by decrease in Iynphocyte

nunber . I nfl ammat ory action of conpounds of
gener al fornula I on the nDdeI of pneunonitis induced in rats by sephadex

Table 10

~—~ N

he

v

The effect of compound I'V on absolute number of cellular subpopulations in broncho-alveolar

wash-off of guinea pigs (in 1 pl)

Group Intact control Model Compound IV
Subpopulation (0.1% solution)
502.6160.31 680.3+105.0 640.1+£57.98
Macrophags
(n=6) (n=5) (n=6)
101.4£24.3 328.3**%+49.18 233.0*+45.77
Lymphocytes :
(n=6) (n=5) (n=7)
0 56.8£17.08 16.9°+4.22
Neutrophils
(n=6) (n=5) (n=7)
37.01£9.04 773.0**x171.7 487.4**198.70
Eosinophils
(n=5) (n=5) (n=6)
16.916.09 0 2.48*+1.84
Epitheliocytes
(n=6) (n=5) (n=7)

* _ difference from the intact control; © - difference from the model

(*, °-P<0.05; ** - P<0.01)

It follows from the data of Tables 9 and 10 that compound IV under the conditions of
allergic pheumonitis model significantly inhibits inflammatory process that is manifested by
decrease in cytosis, lowering the level of the key inflammatory cells eosinophils, by a sharp

lowering neutrophil level as well as by decrease in lymphocyte number.



. The snodel of sephadex-induced (6-day) pneunonitis in rats Mile Wstar rats

wei ghing 270-300 g were used in the tesfs. Inflanmation in the |ungs was
i nduced by a single inhalation of sephddex A-25 (hydrophilic powder with
particle sizes from20 to 80 gm at_dose 5 ng/ kg using a dosing device
which is a laboratory anal og of theExample}8 “Cyclohaler” (the
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Sephadex by inhalation. The results of therapeutic action of
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203] . Morphonetric exam nation of . pul nonary, | oid tissue was al so
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TBON f¥iach oS d ERAMLL EAKDOS: piAdex MMifiBafignsi ty of alveolitis and

enphysena was et ermned using e pol nt cal cul ati on nethod. Cytol ogi cal
net hods Methods used in the study

Histological method

Histological examinations of the lungs stained by hematoxyline and eosine.

Morphometric methods

4-5 pm thick histological lung slices were prepared wherein neutrophil number was
calculated as well as volume density of alveolitis and emphysema was assessed using the
Avtandilov’s mesh [Avtandilov G.G., Vvedeniye v kolichestvennuyu pathologicheskuyu
morphologiyu.// Moscow. “Meditsina” publishers. 1980. p. 203]. Morphometric examination of
pulmonary lymphoid tissue was also carried out. To this end, micro preparations of the lungs
were fixed according to the method of Beinenstock et al [Bienenstock J., Johnson N., Perey
D.Y.E. Bronchial lymphoid tissue 1. Morphologic characteristics//Lab. Invest. 1973. v.28 p.693-
698.] The lungs with trachea were removed from the thoracic cavity, and the micro preparation
was placed into 2% water acetic acid solution. 18-24 hours later, the trachea, the main and

lobular bronchi were dissected, and morphometric assessment of volume density of the lymphoid



. Broncho-al veol ar wash-off was obtained in rats and gui nea pi gs under
hexenal anesthesia by double washing ihe |ungs through the trachea with 10
m normal saline. Viability of cells S determ' ned in the test with
tryptane blue. Absolute nunmber of cells in | (cytosis) was det erm ned
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G 1., Romanoya L.K. et al. Endopul' nonal'naya cytogramma.// Sov Med.
1982. No 7. éﬁ—m me study results were processed using variation
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wash-of f cytosis parameters of Wstar rats follow ng aerosol exposure to
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Broncho-al veol ar wash-off cytosis paranmeters of Wstar rats follow ng
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significantly as conpared to t group of animals; enphysena
was not practically : Table 11

Broncho-alveolar wash-off cytosis parameters of Wistar rats following aerosol exposure to

Sephadex A-25 and treatment with pharmacological agents (Mtm)

Cytosis
Absolute number of cells in 1 pl BAW
Sephadex
Intact control Compound IV
Criterion (model)
n=5 n=6
n=6
Cytosis 160.4+20.65 259.2*%+32.42 178.6*+20.4
P 0.05 0.05

Note: * - difference from the intact control

Table 12
Broncho-alveolar wash-off cytosis parameters of Wistar rats following aerosol exposure to

Sephadex A-25 and treatment with pharmacological agents (Mtm)

Cytosis
Absolute number of cells in 1 pl BAW
Model
Subpopulation Intact control Compound IV
(Sephadex)
N 4 5 6

Macrophags 124.8+16.35 226.1*£30.83 152.4+18.5
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olive oil (Acorsa, Spain) — 5 ml/kg weigh of animals;

cholesterol (Sigma, USA) — 1 g/kg weight;

sodium cholate (Sigma, USA) — 100 mg/ kg weight.

As a reference preparation, the preparation from the group of statines *“Mevacor”

(Lovastatine) manufactured by the firm Merck Sharp & Dohn was used at dose 40 mg/kg.

Cholesterol suspension was administered daily in the morning for 10 days. The compounds

tested (at dose 500 pg/kg) and the reference preparation (at dose 40 mg/kg) were administered to

the animals togester with cholesterol suspension for 10 days. All the animals received a standard

briquetted forage.

The animals were divided into the following groups:

“Control” —

“Cholesterol” -

intact animals (n=6);

rats that orally received cholesterol loading (n=10);

“ Lovastatine” — rats that orally received cholesterol loading and Lovastatine (n=10);

“Compound IV” — rats that orally received cholesterol loading and the tested compound

IV (n=10).

Blood was sampled at days 5, 8 and 10 of the experiment.

Statistical processing of the hypolipidemic action data of the tested substances was
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Administering compound IV at dose 500 pg/kg resulted in a significant lowering serum

total cholesterol by 19.5%, hepatic cholesterol by 22.7%, LDL cholesterol by 29.8% and hepatic

triglycerides by 19%. The compound glutaryl histamine, by lowering total cholesterol level only

by 9%, exerted effect only on LDL and VLDL (low and very; low density lipoproteins) that is

shown in the publication of the International application WO 99/01103, and it is apparently less

efficient than compound IV in a similar biological experiment.

The study results of the other claimed compounds are presented below.

Experimental groups included:

1) “Cholesterol” —rats orally administered with oily cholesterol suspension for 10 days;

2) “Compound IV” —rats orally administered with oily cholesterol suspension and the

tested compound IV;
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hour s pﬁhieé‘l"Stqdcf?CFQe%EB} 124 qf GHmPB?‘B%ﬁ?ser umtotal cholesterol, triglycerides

and hi gh dengy t‘(Yor{n‘)cﬁf?lﬁr@t Q'Nh”d?ﬁk%%atl@réﬂmn&lé@egvnm@iil? dmaméf&qusdeamarmd
very |l ow density poprotein chol estérol was calculafed by the difference

bet weenthea¢stdd mbud-extienchit afidhe lebmpotnsl ¥st er ol . Bl ood serumtotal

chol esterol trigl i te n t.hods.
Chol est er ol g)s&é‘?mi"ﬂl ﬁCISIL &g?'ISI[P{; (Trfcljlgy girgltnés ‘?{5&1 @%&)C%O%S é%p%lnﬁlgg aﬂgi ng
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magnesiumions. Statistical processing Data in the tables are present ed as

a nmean val ue?) $Cempeind 1&rridfa” -Sﬁtgﬂrﬁ‘lb’c%dﬁl@élswed with fadlyeshelesterd isiershsipp @nd

groups ol esterol " ..an r was assessed by the two- sanpl ed
St udent Q?St R 1opno- E?dr'%rp%altgt)&]g% % S'ihpg[ is indicated in the table graphs.

The data on Bh‘slmf faats daiuytdrmlﬁ@mmmdlsocmcﬂnilmdosmspmmmhdﬁmmtatmnd
triglyceride levels of rats that recei ved chol esterol |oading are
presented in Ireantral— infagt gats beforehaginning thefest i nent al  hyper chol est er ol eni a

Li pi d et abolj 3y A AP’ AR &dsp bld?)drséhﬁle@’(gféqg(em riallg’&lr%; defc 1%% 511 tA afimald

days of chol es experinment (n=50 oadi n otal chol esterol
Serum 59h@én141aﬂs’i’5st€dﬁnr92312>ursl—;lﬂor&Sdampmat@)ﬁ 51 1 LDL+VLDL 20.31.3 103.211.5

ggl gg?’gerlggeéicg)%gge%rgsto?ﬁ glo}esterg] trlélycerl €s and hlgtAf (12ens1 yl ll%OprleLn ClﬁDféStCFOI

(HDLC) were measured. Low and very low density lipoprotein cholesterol was calculated by the
difference between total cholesterol and HDL cholesterol.

Blood serum total cholesterol and triglycerides were determined using the enzymatic
methods.

Cholesterol level in high density lipoproteins (a-LP) was determined using the
precipitation method of LDL and VLDL with phosphotungstic acid and magnesium ions.

Statistical processing

Data in the tables are presented as a mean value * standard error. Significance of

"

differences between the groups “cholesterol” and “preparation...” was assessed by the two-

sampled Student’s t-test. Error probability (p) is indicated in the table graphs.
The data on the effect of the compounds on blood serum cholesterol and triglyceride

levels of rats that received cholesterol loading are presented in Tables 14 to 21.

Table 14
Experimental hypercholesterolemia
Lipid metabolism parameters in rats (mg/100 ml)
Prior to beginning of 10 days of cholesterol
experiment (n=50) loading (n=20)

Total cholesterol

Serum 59.9+14 135.7+£10.9
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rise in serum cholesterol level and in 1.9-fold rise in triglyceride levels. In the development of

induced hyperlipidemia, HDL cholesterol lowered by 15%.

5-fold rise in LDL+VLDL

cholesterol was observed. 2.3-fold rise in LDL+VLDL triglycerides was observed.

Table 15
Blood serum cholesterol and triglyceride levels (mg/100 ml) in rats at day 5 of the experiment
Groups
“Compound | “Compound )
Parameters “Cholesterol” | “Compound “Sim”
IV-1Na” IV” 2Na”
(n=20) IV” (n=20) (n=10)
(n=20) (n=19)
Total cholesterol
72.0£3.0 80.61+2.8 73.617.3
Serum 92.3+3.5 84.243.9
p=0.0001 p=0.013 p=0.04
HDL 34.3+13 35.8+1.2 33.1£14 35.0+1.3 27.8+2.7
38.8+2.9 443127
LDL+VLDL 58.04.1 48.5t4.5 43.0+8.3
p=0.0006 p=0.02
Triglycerides 88.3+4.8
110.847.1 120.618.9 106.616.2 108.9+6.9
Serum p=0.013
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.35.91.2 37.11.4 35.91.8 HDL 30.21.0 33.21.8 p=0.0007 p=0.0003 p=0.01
67.38.7 61.96.6 54.35.8 66.913.4 LDL+M. DL 97.011.3 p=0.04 p=0.01 p=0.002
p=0.1 Triglycerides 119.910.5 150.613.6 154.211.4 146.411.2 125.89.4
Serum p=0.085 Table 17 Bl ood serum chol esterol and trlglycerlde

(mg/ 100 n1) in rats at day 10 of the experinent G oups "Cbnpound tgﬁﬁﬁound

(n=20) (nios CpERORIAlol i FRRBise T ey MO el gogEor P ghiml

93. 910. 2 Serum 13p. 710. 9 p =0. 003 p=0. 006 ﬁhﬁu@ﬂB =0.01 36.50.9 37.71,0
40.01.9  HDOL 32.51. L 32 71 2 —0. 093 p= 002 n= n') 58 753 59 77 9 07 34 3
61.29.7 LBLALRL L0 2%514‘@73,, 009% P Boamisaidos upasd ) -
Tri gl ycler f 8852 & BB 1| 4n43¢38.19 428G 4 | Ser um p=0. 096
p=0. 03 [Tabl e 18 H/perﬁhgjesteqvh@mgg)developnent I N experi mgnt a{n=a0j malls
in the ['Chol esterol" group Lipid netabo|l i Sm-p@r anet es=(Hy/ 100 m )* Prijor
to beg| ning-5 rlav* of 8 r’la\lc of 10 rl::\lc of
Total
cholesterol
103.3£8.1 99.116.0 90.245.1
Serum 127.2110.6 100.1£12.8
p=0.08 p=0.03 p=0.004
35.9+1.2 37.1£14 35.9+1.8
HDL 30.2+1.0 33.211.8
p=0.0007 p=0.0003 p=0.01
67.318.7 61.916.6 54.315.8 66.9113.4
LDL+VLDL 97.0+11.3
p=0.04 p=0.01 p=0.002 p=0.1
Triglycerides 119.9£10.5
150.6£13.6 154.2+11.4 146.4+11.2 125.849.4
Serum : p=0.085
Table 17
Blood serum cholesterol and triglyceride levels (mg/100 ml) in rats at day 10 of the experiment
Groups
“Compound | “Compound _
Parameters “Cholesterol” | “Compound “Sim”
IV” INa” IV” 2Na”
(n=20) IV” (n=20) (n=10)
(n=20) (n=19)
Total
cholesterol
95.2t5.4 97.417.1 97.943.9 93.9+10.2
Serum 135.7£10.9
p=0.003 p=0.006 p=0.003 p=0.01
36.5+0.9 37.71£1.0 40.01.9
HDL 32.5%1.1 32.7t1.2
p=0.093 p=0.02 p=0.002
58.745.3 59.7£7.2 57.314.3 61.2149.7
LDL+VLDL 103.2£11.5
=0.002 p=0.003 p=0.002 p=0.01
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ng/ 100 m vvasﬁe{)cége?vecf. 5 YM?S 'rll'abl e 19 Blood serum chol pstpngrr)l I;anri
triglyceride levels (ng/ 100 m) i rLipatmsetattoldaypasarnétetsimgébiPenrent G ou
"Conpound " Conpound " Conpedhd—Parafeters—Cchohesterol—Conpoutd—H—=1Hiv
I V-1Na"| 1V-1 Na" 111-1Na" (nl—zﬁ(?r)to( nFl2) (n=12) |(n=12) (n=12) Total
beginning 5 days of 8 days of 10 days of
Parameters _
the cholesterol cholesterol cholesterol loading
experiment | loading (n=12) | loading (n=12) (n=12)
(n=30)
Total cholesterol
112.949.2
Serum 89.1+1.8 153.0t14.7 144.6+12.8
p=0.025
47.5%3.7
HDL 66.711.1 50.315.1 46.712.9
p<0.02
65.4+10.6
LDL+VLDL 22.5+1.7 100.9£17.3 97.9114.0
p<0.001
Triglycerides
Serum 74.8+4.1 94.519.2 129.7£17.9 115.8+18.9
35.043.1
HDL 43.1£1.9 46.0+4.6 35.543.1
p<0.05
59.517.6
LDL+VLDL 31.743.7 76.0£14.7 80.3+16.2
p<0.05

10-day administering oily cholesterol suspension to rats resulted in a significant 1.7-fold

rise in serum total cholesterol and 1.6-fold rise in triglycerides level (Table 18). HDL cholesterol

lowered by 28% from the initial 66.7 down to 48 mg/100 ml in the development of induced
hyperlipidemia. 4.4-fold LDL+VLDL cholesterol level rise from 22.5 to 99 mg/100 ml was

observed.

2



i chokesterol 94.43.4 89.05.0 Serum 112.99.2 96.94.5 109.79.4 p=0.079
p=0.035 60.73.1 55.12.8 HDL 47.53.7 49 02.1 49.53.8 p=0.012 p=0.11
33.74.5 41.76.5 40.05.4 LDL+VLDL 65.410.6 60.210.6 p=0.015 p=0.073 p=0.048
Triglycerides 63.35.4 Serum 94.59.2 83.26.3 87.49.4 80.95.5 p=0.009 HDL
35.03.1 39.43.5 30.91.8 30.02.2 32.62.5 43.74.6 32.44.4 LDL+VLDLT8ed? 6
57.49.1 4 7 I qug]g

triglycer ;%(580 %I Sgr\}le & 69870?618(1 %%chlg}?l&rlg\fegso(g%ﬁ ay ﬁg{a&%@%ﬁg@‘?‘?%&e{‘ %g} oups
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|V_|Na" I V-1Na" |1 +—1Na" {n 12) _1Na" n= 1’)\ —1’)\ {n ’I’)\ (n ’J’)\ To;a'

chol estler ). 120. 84. B, 124 85 8 “Gomngpnd> §€PIBB9U1IG!3 ‘@P@Wﬂ% 13.6 07
p=0. 11 ng’l.ab%“e%ﬁ 50 é@" 9;1 &4 23.3\,@%4 . g@l 71| georiggung 1 81
70.66. 8 60.48.3 LDL+VLQ{51;L)OO. 012 3N877514VE (| o p=aO. 4 p=0(42)

Triglycerides (n=12) (n=12) (n=12)
Total
cholesterol

94.4+3.4 89.0+5.0

Serum 112.9149.2 96.914.5 109.749.4
p=0.079 p=0.035
60.713.1 55.1£2.8

HDL 47.5+3.7 49.0+£2.1 49.5+3.8

p=0.012 p=0.11

337445 | 417465 | 40.0+54
LDL+VLDL | 65.4£10.6 60.2+10.6
p=0.015 | p=0.073 | p=0.048

Triglycerides
63.3+54
Serum 94.519.2 83.216.3 87.4194 80.915.5
p=0.009
HDL 35.04£3.1 39.4+3.5 30.9+1.8 30.0+2.2 32.6%2.5

43.714.6 32444
LDL+VLDL 59.5t7.6 57.419.1 48.214.9
' p=0.09 p=0.007

Table 20

Blood serum cholesterol and triglyceride levels (mg/100 ml) in rats at day 8 of the experiment

Groups
“Compound | “Compound | “Compound
Parameters | “Cholesterol” “Compound II-
IV-1Na” IV-1Na” III-1Na”
(n=12) : INa” (n=12)
(n=12) (n=12) (n=12)
Total
cholesterol
120.8144.3 124.84+5.8 108.848.2
Serum 153.0+14.7 140.8+13.6
p=0.07 p=0.11 p=0.03

HDL 50.315.1 54.912.4 54.213.4 48.4£2.7 52.9+4.1




7 95.45.7 Serum 129.717.9 116. 310.5 p=0. 12 124.48.9 111.617.2 HDL 46.04.6
45.82.3 42.22.1 45.23.2 44.52.5 LDL+V

76.014.7 70.59.0 53.24.6 79.27.7

73.915.4 Table 21 Blood serum chol esterol and tri gl yceride | evels (ng/ 100
m) in rats at day 10 of the experiment—Goups— Corpound—Conpound
" Conpoyng "ded @)ad'ﬂ e 565 @ﬁépesteﬁ%% Bv- 1N§5-41t§/3| Na" ’#“i %{\?
11-1Na"| LPhE (In=P)7H14= LS—TY]T? 1@90 14Tot Pmp(géastero 279 8
123. 37.|3 102. 36.9 [Serum 144. 612. 3 134. 412 =0.1 =0.014 53.4%.2
54.72.4 HDL 46.72.9 52.93.8 48.82.4 P=0.09 p= 0 046 68 710 1 70.58.9
5357:1 LDL+\VLDI Q07 914 0 79 712 6 pﬂ 11 hn 1? n—O_02 Tlnl\lr-arlded
81. 94. 4 Tegkyoeridess 818.9 109.B5. 1 109. 3[0.5 108. 511. 3 p=0.[11 HDL 35.53]1
36. 22. 63151834323 -38792 45044 5!21_4':3'\7L 803162 73 15. 2 75.08.5
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Table 21

Blood serum cholesterol and triglyceride levels (mg/100 ml) in rats at day 10 of the

experiment
Groups
“Compound | “Compound | “Compound | “Compound
Parameters “Cholesterol”
IV-1Na” IV-INa” II-1Na” II-1Na”
(n=12)
(n=12) (n=12) (n=12) (n=11)
Total
cholesterol
- 122.149.8 123.317.3 102.31£6.9
Serum 144.6x12.8 134.4£12.5
p=0.18 p=0.18 p=0.014
53.4+2.2 54.7£2.2
HDL 46.712.9 52.913.8 48.8+2.4
p=0.09 p=0.046
68.7110.1 70.5£8.9 53.5£7.3
LDL+VLDL 97.9£14.0 79.7+12.6
p=0.11 p=0.12 p=0.02
Triglycerides
81.9t4.4
Serum 115.8+18.9 109.315.1 109.3£10.5 108.5£11.3
p=0.11
HDL 35.543.1 36.2+2.6 31.5t1.8 343123 38.91+2.4
50.444.8
LDL+VLDL 80.3+16.2 73.14£5.2 o1 75.018.5 69.6x11.1
p=u.

Administering a mono-sodium salt of compound IIT to the animals significantly lowered

total cholesterol (CH) by 29% and cholesterol of the VLDL+LDL fractions by 40%, but it did
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Example 19
Study of hypolipidemic effect of compounds of general formula I on the model of
“endogenous” hypercholesterolemia in guinea pigs

The study was carried out on male guinea pigs (Aguti line) weighing 304125 g. The
experiment lasted 31 days. The control group included 6 guinea pigs (intact animals). The
compounds studied were administered from day 1 of the experiment (from day 1 of
administering fat loading).

The animals of experimental groups received orally for 31 days a compound studied and
fat loading. The compound studied at doses indicated below was administered in the form of an
aqueous solution (0.5 ml per an animal); fat loading (a mixture of porcine fat and preliminary
heated cofn oil at 4:1 ratio by volume, at the rate of 5 ml/kg weight 0.5 h post administering the
substance studied.

Experimental groups:

1) “control” — intact animals;

2) “fat”- animals that received fat loading only;



~» bod¥% wei ght. The data on bl ood serum chol esterol and triglyceride levels in
gui nea pigs that received fat |oadi n%gand t he conpounds studi ed, are
presented in Tables 22 to 25. Table 2 Bl ood serumtotal chol esterol |evel
in guinea pigs that received fat | oadi n% and t he corrpounﬁiV stud| (ihSe um
“total choles ercempeﬂgﬂ@é DRy mgls thatdpgeived fatzloading + cpmpppad 3Vt do
n955[§%\ ¢23.9 Conpound 1V n=10 P=0.064 52.96.5 46.34.1 Corrpoundv
n=9 P=0 3’3 atlstlcal processi ng was carried out using a nono-factori al
anal ysi s of &)afcompoend YVibl anipdls tiBlt gemtiwdrfanionding |+ comppupdey iatl dosee¥¥] pg/ka
gui nea tgqq% received fat | oading and the conpounds studi ed Serum tot al
triglyc d?ée‘S els Day 28 Day 31 Control 60.12.4 Fat 89.714.0 123.135.6
Conpound |V B §8a 6nPloddl@ndin cHoRREWN dnd/ tfdy@pidé léi@lsoﬁ duim piabtRe Ateivéet al
chol esterol level in lipoprotein fractions at day 31 of bl ood serum gui nea
pi gs t hiat loadisgand g dompoundsitudjechact prasentedripdiablds 28 tadd.ed Chol esterol

mrol e/ 100 m Total VLDL LDL Control 38.43.3 1.60.07 32.22.8 67'%@1&3%2 Fat
74.411.4 4.11.2

Blood serum total cholesterol level in guinea pigs that received fat loading and the compounds

studied
Serum total cholesterol
Day 28 Day 31
Control 37.4+£3.3
71.7+14.5
Fat 74.4+11.4
n=9
55.5+6.3 49.2+3.9
Compound IV
n=10 P=0.064
52.9+6.5 46.3+4.1
Compound V
' n=9 P=0.043

Statistical processing was carried out using a mono-factorial analysis of variance.
Table 23
Blood serum total triglyceride levels in guinea pigs that received fat loading and the

compounds studied

Serum total triglyceride levels

Day 28 Day 31
Control 60.1+2.4
Fat 89.7+14.0 123.1+35.6
Compound IV 66.8+6.7 69.0+13.4
Compound V 62.3+5.4 56.0+6.1




+ P=0%009 42.13.5 Conpound IV 49.23.9 3.00.71 P=0.040 41.92.7 Conpound V
46.34.1 2.10.4 P=0.038 Table 25 Tot triglyceride level in |lipoprotein
fractions at day 31 of blood serum guifitea pigs that received fat | oading
and the conpounds studied Triglycerides, tg/100 m Total VLDL LDL Control
60. 12. 36 38.162.86 16.130.97 42.78.62 Fat 123.235.6 59.519. 7 P=0ald 34
Conpound 1V 69.013.4 33.212.3 29.62.4 56.06.1 22.54.4 23.11.9 Conpound V
P=0. 1 P=0. Topkehalesterottpyel 4a lipprsetetoiigrbiontiat day 34 od blpodisgiin geiasa pigs rf@wered
total chol esterol |evel 0 | only by day 31 of
r(?één%ﬁ £ 10@12%,% B ?Eﬁgﬁtﬁil sfﬁ%}eﬁ

the experinment At the sane owered LDL

chol esterot—by 377 and 38% 40 110 E 1 t ._.._ D0 O/kg L
0 70 150 pg/kg c¢ 60 1500 |pg/kg 50 Chofestel ol maBieFO0THT
Total VLDL LDL
Control 38.4+3.3 1.6£0.07 322%28
67.6£10.2
Fat 74.4+11.4 4.11.2
P=0.009
42.1%3.5
Compound IV 49.23.9 3.0£0.71
P=0.040
41927
Compound V 46.3+4.1 2.1+04
P=0.038
Table 25

‘Total triglyceride level in lipoprotein fractions at day 31 of blood serum guinea pigs that

received fat loading and the compounds studied

Triglycerides, pg/100 ml
Total VLDL LDL
Control 60.1£2.36 38.16+2.86 16.13+0.97
42.7+8.62
Fat 123.24£35.6 59.5+£19.7
P=0.015
Compound IV 69.0+13.4 33.2+12.3 29.6£2.4
56.0+6.1 22.5+4.4 23.1+1.9
Compound V
P=0.1 P=0.1 P=0.053

The studied compounds IV and V significantly lowered total cholesterol level by 33.9
and 37.8% respectively only by day 31 of the experiment At the same time, they significantly
lowered LDL cholesterol by 37.7 and 38%.



« 5005pg/ kg 40 30 0 2 4 6 8 10 12 14 16 18 20 22 24 days Fig. 1. Change in
serumtotal cholesterol |evel as effected by fat |oading and different
doses (50-1,500 g/kg) of conpound IV. Thin vertical lines indicate standard
deviation fromthe nean value. Advantage of the clainmed conpounds, in
particular compound 1V, is a broad range of acting doses that provides for
br oadness of therapeutic effect thereof. Thus, fqr exanple, conpound IV
was practically sijilarly effective in | owering tjotal|chol esterol |evel
during 20 da&s“ﬁ interval of doses from50 to 1, 500| pg/ kg differing
30-fold. Thu el cl ai med conpounds correspondi gal fornula |
possess a si @lf chnt  hypol i pidem c i Vi orfpf’def ably i nproving the
lipid nmetabol®sm ppranmeters in bl ood b | iver. Exanple 20
Study of antiing [ £Lalsg pomga | on the
nodel of car¢agee an rat paw edema The experi re pertormed on white
out bred malegat i ghi [
experinment wa§ 1
met hod of Wnger e i of the nediators
of the acuteSGnfi’a Tjgm?gykgltes by

carrageenan &ggpd %ou penti ne. //J ' 1p 1E.909 C1n 1%

carrageenan s®l utipn (SERV /k?e right rat
paw. The ani ifal s, GJ& % conprising
i rmedl ately

foll ow ng carragge 1 ni i ate 1 and 2 hours post 41

admi ni strati on. i'{pur " [joSly agm fi s,%rq'g ) o sArypaglenan, paw vol umes
were neasured using a plethysnograp 0 Basile) Therapeutic effect of
the gel was assessed by inhibiti daydegree of inflammatory reaction in
conparison with the intact left paw of the given aninmal and rat paw
reaction of t trol.(untreate t.Qr iahlbition
xcpr essed i n o Eeanet L ENA I buieR eyl X R s BB SRR gl [ 2

i( ﬁ()g (fi(ﬁsbsl(ﬂf)ogsmmugkgﬁcﬁﬂcoﬂﬁ)duﬂ@mﬁﬂnh/wmw 19k ir{dioapestaniand devidd from the
nhi bition =

The nodel
al . was

mean value.

Advantage of the claimed compounds, in particular compound IV, is a broad range of
acting doses that provides for broadness of therapeutic effect thereof. Thus, for example,
compound IV was practically similarly effective in lowering total cholesterol level during 20
days at interval of doses from 50 to 1,500 pg/kg differing 30-fold.

Thus, the claimed compounds corresponding to general formula I possess a significant
hypolipidemic activity considerably improving the lipid metabolism parameters in blood serum
and in the liver.

Example 20
Study of anti-inflammatory action of compounds of general formula I on the model of
carrageenan rat paw edema

The experiments were performed on white outbred male rats weighing 250 g. A total
amount of animals per an experiment was 12.

The model of carrageenan-induced edema according to the method of Winter et al. was
used (Winter et al. Studies of the mediators of the acute inflammatory response induced in rats in
different sites by carrageenan and turpentine.//J.Phamacol. 1971. V.104. P.15-29). 0.1 ml 1%
carrageenan solution (SERVA) was subplantarly injected into the right rat paw. The animals
were placed into individual chambers. Gel (1%) comprising a substance tested was applied on

the paw three times: immediately following carrageenan administration, ate 1 and 2 hours post



« Vol time gai n(control) The tested conpounds VI and XIII in the formof 1% gel
caused inhibition of edema by 44% and, 40% respectively, and the reference
preparation diclofenac (1% gel) inhi bi4f ed edema by 62% Exanpl es of dosage

forms Exanple 21 A Tablets The tablets are prepared using the ingredients
pr esent &WNIBETAHR0. 4(‘5!9%%@?8@8*“#%@]5%8?%%8“@& V%\VOLP‘BFWCEC fnegjuregrusing a
phar m?@%g&%ér}{%ﬁﬁgﬁpﬁgﬁe? Th&lapedti&Rel oflthd 281 Whs adSedsed By $ibieibn 48gred ofOr
Magnesium St ear at e ng Aefosyl | ng Lactose up to 300 ng The conponents
are m xinflamnchtarg neactios enl comphmsom Wil lthet mtageiefhpavy of 0l giyer aahmal agd rat paw

Supposi tories anple of a s osi tory conpositi.on: . .Conpound car.r in
Lo, Geneiea R ontra ueaib Bihpe MRS SeA LD dnp eI B RS b B,
Ny Cocogaditlidi@iteiccRFRNN o the®thiugd to prepare a suppository [f needed,
preparing rectal, vaginal and urethral suppositories with respective

exci pi ents 'ysl ossi. bl ddiff@en@tlffent s Exanpl e of oi nt ment conposition:
Conmpound cor @é‘%’&‘?&%‘gﬁeﬁ.wﬁ,ﬂorwl al or a pharnmaceutically
acceptabl e salt thereof 1-500 ng 42 Vaseline log O ntnents are prepared
according to the general Iwbmgﬁbogm,l(gxeegmb"godj@gy. D. Cels Exanple of a gel
conposi ti on: Idabipourd 06 or S D nding-to general formula | or a

phar maceutical |y acceptabl e gb:fr'ie&a eef 1-500 ng Carbopol 200 ng Benzyl

al cohol 20 Phe E&QX lcor%lpgl?rp slVlsa(l)n% XH1 in the form of 1% gel caused inhibition of edema by

44% and 40%, respectively, and the reference preparation diclofenac (1% gel) inhibited edema
by 62%.
Examples of dosage forms
Example 21
A. Tablets
The tablets are prepared using the ingredients presented below:

Compound corresponding to general formula I or a

pharmaceutically acceptable salt thereof 1-150 mg
Potato starch 20-50 mgr
Magnesium stearate 3 mg
Aerosyl 1 mg
Lactose up to 300 mg

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

Compound corresponding to general formula I or a

pharmaceutically acceptable salt thereof 1-100 mg
Cocoa butter An amount required to prepare a
suppository

If needed, preparing rectal, vaginal and urethral suppositories with respective excipients
is possible.
C. Ointments
Example of ointment composition:
Compound corresponding to general formula I or a

pharmaceutically acceptable salt thereof 1-500 mg



.water Up to log E. Dry powder for inhalations  Exanple of a powder
conposition: Conpound corresponding tp general formula | or a
pharmaceutically acceptable salt there 20-200 ng lactose Up to 1 g The
powder is filled into a special device (contaginer) or into a gelatin
capsul e.VasglineNasal spray Exanple of a spray osi tion: Conpound
correspondi ng; r : I I tek accept abl e salt
t hereof 1. 5[]‘?%‘%‘9%%%%6’?% R‘alﬁ‘éeydé{wwlé@g{rg %{ghfl%en%gﬁ%%%gﬂ t%%bg)\rggbs anposi tion
e>r<]arrpl e of ePeGelsops: Conpound corresponding to general fornula | or a
pharmaceutical |y acceptable salt thereof 0.5-50 reservative 10
Purified vvaté’f'a"{ﬂﬂe Pga gelr?P"]H.OS‘gBT‘:uti on for inject ??;nSpCOWpOSi tion exarrngl e of
a sol ut i@ﬂnﬂdﬁ%dicﬂ}r@ﬁoh@irﬂgm sERimOfeRdueardraspondi ng to general formula | or
a pharmaceutically acceptable salt thereof 0.2-20 ng Wter for injections
2 ny ?3 phatmdckBically Meeapyabledealti therepfves of ami hé0@aieds of general fornula |
HOOC- - NH CH COOR2 (I) CH2 Rl whergi is 2 or 3; and R
repres%%g %?NNH H RR=H, -CH3, -C2H5 and p gnﬁgceuti cally acceptabl e
sal ts tBmepfalcodot h proviso that the conpounzb @ general fornula | is not
succi nyl -L-trypt ophane,

Ethyl alcohol 300 mg

water Upto10¢g
E. Dry powder for inhalations
Example of a powder composition:
Compound corresponding to general formula I or a
pharmaceutically acceptable salt thereof 20-200 mg
lactose Uptolg
The powder is filled into a special device (container) or into a gelatin capsule.
F. Nasal spray
Example of a spray composition:

Compound corresponding to general formula I or a

pharmaceutically acceptable salt thereof 1.5-150 mg
Purified water Upto 15 ml
G. Eye drops

Composition example of eye drops:

Compound corresponding to general formula I or a

pharmaceutically acceptable salt thereof 0.5-50 mg
preservative 10 mg
Purified water : Upto 5 ml

H. Solution for injections

Composition example of a solution for injections:
Compound corresponding to general formula I or a
pharmaceutically acceptable salt thereof 0.2-20 mg

Water for injections 2 mg



< sucei nyl - D-trypt ophane and succinyl -D, L-trypt ophane and a di potassi um sal t
t hereof, Na- succinyl-L-tryptophane nmefhyl ester, Na-glutaryl-L-histidine
nmet hyl ester, Na-glutaryl-L- tryptophahe nmethyl ester. 2. The conpound
according to claim1, wherein pharnmaceutically acceptable salt is nono- or

~disodiumsalt. 3. A process for pr epQWB’IS\I- acyl derivatives of am no acids

of general f&rl‘ﬁr-'réle:%derivﬂ%bf%‘%ﬁc@o%d%ﬁhlwa“) CH2 Rl whereinnis

2 or 3; and resents pharmaceutically acceptabl e
sal ts t her eoHOOORPOH,}i-0Q-NHICHI@DOBE gl ut@yic or succinic acid anhydride
as a solid to aqueous sol utioa,of an amno acid of general fornula:
NH2-CH- COOH CH2 R1 or a sal H?hereof, wherein R, represents 44 N, NH and
optionally conversion of the Rarget product into a salt thereof. 4. A
process for preparing N-acyl derivatives of am no acids of general formula
I (1) HOOCwhédit) misQrSkafH COOR2 CH2 Rl wherein nis 2 or 3; and Rl
represents \_or N/ NNH H or salts thereof, conprising reacting in a

bi phasi ¢ sysRefP&Se}futaric or succinic anhydride with aqueous or
aqueous-organi ¢ solution of an am no acid of general fornula NH2-CH COOH

CH2 RL I—l_
II | | or
| N Ny MNH

H

R»=H, -CHj, -C,H;s
and pharmaceutically acceptable salts thereof,
with proviso that the compound of general formula I is not succinyl-L-tryptophane,
succinyl-D—tryptophane and succinyl-D,L-tryptophane and a dipotassium salt thereof, N*
succinyl-L-tryptophane methyl ester, N°-glutaryl-L-histidine methyl ester, N®%glutaryl-L-
tryptophane methyl ester.
2. The compound according to claim 1, wherein pharmaceutically acceptable salt is
mono- or disodium salt.
3. A process for preparing N-acyl derivatives of amino acids of general formula I
HOOC-(CHz)n-CO-NH—$H-COOR2 )]
%
R,
wherein n is 2 or 3; and

R, represents

Ny NH
N R=H

or pharmaceutically acceptable salts thereof,ﬂ comprising addition of glutaric or succinic
acid anhydride as a solid to aqueous solution of an amino acid of general formula:
NHz-?H-COOH
G
R,

or a salt thereof, wherein R, represents



= of & salt thereof, or NH2-CH COOR2 CH2 Rl wherein R2 represents - CHS,
-C2H5, and R, represents or NNH rN in a water inmm scible organic
solvent and optionally converting the target product into a salt thereof.

5. A pharmaceutical conposition possessing anti-allergic,

anti - anaphyl get+g, anti- inflammatory and hypolipidem c activity conprising
N-acyl deriv of am no acids of general formula | 45

HOOC- ( CH2) n- C& COCRZ(I) CHZ Rl wherein nis 2 or 3; and Rl
represents or NNH H R2=H, - or pharmaceutically acceptable salts
thereof in afH‘d@‘PF'@B%llX/@“é(%l?t‘itOfétFFdafﬁ%PW&E“éd?tP@asla]t>9 ereRfcept abl e additi ves.

6. Use of N

Hoos: (i) n- b0 RIFOR ST PRy RRGASS EnRARRLAY eeffivfintla )
represents NHUOCH{OHn-EQWH-CHHIDORE2HS ofl) phar maceuti cal |y accept abl e
salts thereof for manuf acturl g a nmedi canent possessing anti-allergic,
anti-anaphylactic, anti -inflyafmatory and hypolipidenmic activity. 7. Use

of N-acyl derivatives of am nR;acids according to claim6 for manufacturing
a

wherein n is 2 or 3; and

R, represents

E_D o N| A
N §/
H

or salts thereof, comprising reacting in a biphasic system of glutaric or succinic
anhydride with aqueous or aqueous-organic solution of an amino acid of general formula
NHz-?H-COOH
GH:
R
or a salt thereof, or
NH2-(|3H-COOR2
Gy
R,

b

wherein R, represents -CHj3, -C,Hs,

and R, represents

| or l T '
th@ NN
H

in a water immiscible organic solvent

and optionally converting the target product into a salt thereof.

5. A pharmaceutical composition possessing anti-allergic, anti-anaphylactic, anti-
inflammatory and hypolipidemic activity comprising N-acyl derivatives of amino acids of

general formula I



< npdi.canent for |owering antigen-dependent histani ne secretion, basophi
degranul ation as well as for control u*pg the I evel of eosinophils,
neutrophils and | ynphocytes. 8. Use of acyl derivatives of am no acids
according to claim6 for manufacturing a nedicanment for aneliorating the
synpt oms of BIQSHehCHnaSOPMNE;CHiGR@PBoc rhiditis, pollinoses, season and
year-round rhinitis, allergi ccngeum)ni tis, atopic dermatitis, psoriasis,
urticaria, allergic (includihg anaphylactic) reactions to insect stings
and nedi canents, cold aIIergyBl allergic conjunctivitis. 9. Use of N acyl
derivatives of amno acids of general formula | 46
HOOC- ( CH2) n- wErRi-asi2codrand | ) CH2 R1 wherein nis 2 or 3; and RL
represents 01?. %{_\élghmy R2 = H -CH3, -C2H5 or pharmaceutically acceptable
salts thereor, th proviso that the conpound of general forrmula I is not
a di potassiumsalt of succinyl-D, L-tryptophane, for manufacturing a
medi canent fg poratin synpt ons of atherosclerosis, obesity,
i schem ¢ hear | eloral ldi s e, nyocardial infarction and stroke. 10.
A nmedi canent g antr=g} gi c, anti-anaphylactic, anti-inflanmatory
and hypolipidegic activity conprising N-acyl derivatives of am no acids of
general formula | HOOGC (CH2) n- CO- NRx<€H--CBBRXCHs) CH2 Rl wherein nis 2
or 3; and Rl represents.or NNH N R = H - -2 ar, .
phar mceut | c MFEReRlir a5 St N apeise in i SHEies AORR ofC pharmacsyically
al | er gi geceptitsipANiACEd. ¢ di seases including di seases acconpani ed by
i nfl ammation, hyperlipidem a, hyperchol esterol em a, conprising
adni ni st r at i @t N-aathdarivatives of amino acids of general formula I

HOOC-(CHy)n-CO-NH-CH-COOR, @
CH,

1
R

wherein n is 2 or 3; and

R, represents

| or | — |
t;;@ N NH

H

R»=H, -CHj3, -C,H;s

or pharmaceutically acceptable salts thereof for manufacturing a medicament possessing
anti-allergic, anti-anaphylactic, anti-inflammatory and hypolipidemic activity.

7. Use of N-acyl derivatives of amino acids according to claim 6 for manufacturing a
medicament for lowering antigen-dependent histamine secretion, basophil degranulation as well
as for controlling the level of eosinophils, neutrophils and lymphocytes.

8. Use of N-acyl derivatives of amino acids according to claim 6 for manufacturing a
medicament for ameliorating the symptoms of bronchial asthma, allergic rhinitis, pollinoses,
season and year-round rhinitis, allergic pneumonitis, atopic dermatitis, psoriasis, urticaria,
allergic (including anaphylactic) reactions to insect stings and medicaments, cold allergy,
allergic conjunctivitis.

9. Use of N-acyl derivatives of amino acids of general formula I



< of. an effective anmount of the conpound of general fornula I
-(CH2) n-CO-NH-CH- COOR2 (1) CH2 wherein nis 2 or 3; and Rl

represents 47 N~-NH LN H R2=H, -CH3,"-CZH5 or pharmaceutically acceptable
salts thereof. 12. A method according to claim 1l for treating bronchial
asthma, al | eHRQRCHRHhIT-CONHHIGAGQRes, sedson and year-round rhinitis,
allergi c pneunonitis, atopic g5natitis, psoriasis, urticaria, allergic
(i ncludi ng anaphyl actic) reactions to insect stings and nedi canents, cold
allergy, allergic conjunctivi®is. 13. A method for treating
at heroscl erosi s, obesity, ischemc heart and cerebral disease, nyocardial
infarction, Whersladis@gpyi28dng adninistration to a mammal of an effective
anount of tﬁeﬁﬁggg&ynd of general fornula | HOOC (CH2) n- CO- NH- CH COOR2 (1)
CH2 R wheretnnis 2 or 3; and R represents or Nk, NH H R2=H, -CH3,
-C2H5 or a pharmaceytically acceptable salt thereof, with proviso that the
conpound of gg 7 s not a di potassiumsalt of

succi nyl -D, L-
A\

R; =H, -CHj3, -C;H;s
or pharmaceutically acceptable salts thereof, with proviso that the compound of general
formula I is not a dipotassium salt of succinyl-D,L-tryptophane, for manufacturing a medicament
for ameliorating the symptoms of atherosclerosis, obesity, ischemic heart and cerebral disease,
myocardial infarction and stroke.
10. A medicament possessing anti-allergic, anti-anaphylactic, anti-inflammatory and
hypolipidemic activity comprising N-acyl derivatives of amino acids of general formula I
HOOC-(CHz)n-CO-NH-(EH_-COORz )
cty
R;
wherein n is 2 or 3; and

R, represents

| or |_'
t;;]:::] N NH

H

R, =H, -CHj, -C,H;s

or pharmaceutically acceptable salts thereof.

11. A method for treating allergic, anaphylactic diseases including diseases accompanied
by inflammation, hyperlipidemia, hypercholesterolemia, comprising administration to a mammal
of an effective amount of the compound of general formula I

HOOC-(CHz)n-CO-NH—$H-COOR2 @

iy
Ry
wherein n is 2 or 3; and

R, represents



47

| or l — ]
tN_/O Ny NH

H

R,=H, -CHj3, -C,Hs

or pharmaceutically acceptable salts thereof.

12. A method according to claim 11 for treating bronchial asthma, allergic rhinitis,
pollinoses, season and year-round rhinitis, allergic pneumonitis, atopic dermatitis, psoriasis,

-urticaria, allergic (including anaphylactic) reactions to insect stings and medicaments, cold
allergy, allergic conjunctivitis.

13. A method for treating atherosclerosis, obesity, ischemic heart and cerebral disease,
myocardial infarction, stroke, comprising administration to a mammal of an effective amount of
the compound of general formula I

HOOC-(CHz)n-CO-NH-$H—COOR2 4y

_ (‘le
R,
wherein n is 2 or 3; and

R, represents

R,=H, -CH;, -C,H;
or a pharmaceutically acceptable salt thereof, with proviso that the compound of general

formula I is not a dipotassium salt of succinyl-D,L-tryptophane.



