1 N-acyl derivatives of amino acids, a process for preparation thereof, a pharmaceutical composition
and use thereof as antiallergic, anti-inflammatory and hypolipidemic agents Description The present
invention relates to the field of bioorganic chemistry and concerns N-acyl derivatives of amino acids
and pharmaceutically.acceptable salts thereof, novel processes for synthesis of said compounds as
well as'pharmaceutical compositions based on them and use thereof in medicine as anti-allergic,
anti-inflammatory and hypolipidemic agents. Prior art Allergic diseases and lipid metabolism disorders
are known to be highly prevalent at the present time because of a poor environmental situation,
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anti-histamine-ageRitive effect. High blood concentration of these drugs are required to achieve a
pronounced anti-histamine action that requires prescription thereof at high doses. A rather
frequent development of tachyphylaxy, effect on the CNS manifested by disordered
coordination, dizziness, feeling of flabbiness, léwered ability of concentrating attention are
negative characteristics of these drugs. In spite of the aforesaid, anti-histamine agents of the first
generation are étill used especially in the situations when a very fast treatment effect is needed,
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-
histamihe 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



In some cases, for example in bronchial asthma, glucocorticoids exerting a potent anti- allergic action
are used. However, use thereof is accompanied by systemic manifestations such as Itsenko-Cushing
syndrome, hypertension, hyperkalemia, osteoporosis etc. [Mashkovsky M.D. Lekarstvennye sredstva
(Medicaments)/ Moscow, 1.993, Vol.1, p.365]. The pathochemical stage of allergic response
development, which to a significant extent is deterfined by the activation degree of the first order
allergy target cells (basophils and mast cells), plays. a special role in the development of allergic
diseases. CHPEHR) SHACCURTETREP WRF TG AR ISt fi&etive compounds, first of all
histamine, under theseffectaeésa fotiradup{ Al engachiis anhimpqriantteaturés thereéod inplgént and/or
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(Medicaments)/ Moscow, the Novaya Volna publishers, 2005, p.297].

Ischemic heart disease that is the first most frequent cause of lethality of adult population
world-wide is known to be the most frequent manifestation of atherosclerosis. Lipid metabolism
disorder manifested by elevated blood plasma cholesterol level including low density lipoprotein
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 cholesterol 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



density lipoprotein cholesterol (LDLC and VLDLC) and by lowered level of high density lipoprotein
cholesterol in such diseases as atherosclerosis, obesity, ischemic heart and cerebral disease,
myocardial infarction, stroke and which serve as a risk factor of manifested diabetes and thrombus
formation. Clinical use of so called statines, choIes%eroI biosynthesis inhibitors, for example zokor
(simvastatine) is known. Drugs of the given group at doses 80 mg daily are sufficiently effective
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action of N-acyl derivatives of biogenic amines, for example y-glutamyl histamine and the
closest analog thereof glutaryl histamine is disclosed; these compounds are the closest ones by
structure and action to the claimed compounds. In the article of Krzhechkovskaya V.V.,
Zheltukhina G.A., Nebolsin V.E. et al. Study of anti-anaphylactic activity and mechanisms of
action of y-L-glutamyl histamine. // Pathogenez (Pathogenesis). 2003. Vol.1 No 2, pp.60-64 y-
glutamyl histamine was shown to possess a frank anti-anaphylactic activity when different
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 bronchiai 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
intrétracheal 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 ng/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



insufficiently effective in the tests mentioned above. In order to expand arsenal of technical means and
to create a more efficient and available anti-allergic, anti-inflammatory and hypolipidemic agent, the
inventors have revealed certain specific N-acyl derivatives of amino acids of general formula |
disclosed in the International application publication WO 99/01103 but particularly not described, not
prepared and not characterized therein except for ‘élutaryl-l histidine methyl ester (XII). Thus, the
compounds of the icpg)t%nt in ent{' n are covered by general formula | of the International application
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structural formula of the compounds disclosed in the International application publication WO
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In Tetrahed .lo , 2005, v.61, N24, P.919-926, physical-chemical characteristics of
succinyl-L- é]t%sﬁﬂa?{é/g%pwéﬁ '%ﬁ'ﬁﬁfiﬁ%‘ﬁ?ﬂg ARG RLEITLEL: Any information about biological
activity thereof is @wkiothe compounds, glutaryl histidine, is mentioned only in the form of His C-
terminal methyl ester [Glt-His(OMe) (XII)] in thé US 3,963,691 as an inermediaté used in the
synthesis of the peptide Glt-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-poly-Lys. Furthermore, in
the International application publication WO 99/01103, synthesis of glutaryl-L-histidine methyl
ester (XID) is disclosed and physical-chemical characteristics are presented: data of 'H-NMR,
mass spectrometry, HPLC.

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
succiny! 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 the article Joseph R,Votano et al. Inhibition of deoxyhemoglobin S polymerization by biaromatic
peptides found to associate with the hemoglobin molecule at a preferred site, Biochemistry, 1977, v,
16, N25, pp.5484-5491 succinyl-L-tryptophane is mentioned and capability thereof to bind to
deoxyhemoglobin is studied. In the article Dongmei H., Chao W., Ming Z., Shiqi P. Synthesis and
analgesic activity of N,N'-dicarbonyltryptamines. P?ep. Biochem. & Biotechnol., 2000, V.30(3),
P.231-240,t§y& esis ign‘(ﬂg(-:%g(é&inyI_—I__-tryptophfame_ methyl ester (XI) is_disclosed _origina_tir_lg fro_m
tryptophane methyl ester and succinie anhydride in the presence of dimethylamine pyridine with
subsequent chroz?atgﬁfé?ﬂﬁ@bu@ﬁeétio‘hﬁéf th&arg el Prvdu cehisisabehoplitatryiirsptiansienettyl ester
is charactefizei iy physigal.cbemicahdatai H-NYRphiR:SRECIINSCAmS. MAsSs SHEEHAMetbornelting
point and c'esl)%ﬂéa%g artll%ll’gSit?x ggé%%agggl-btryptophane methyl ester (XIIl) is mentioned in the article
Raimondi S., At B, ghoni U.M., Riva S. Glutaryl acylases: One-reaction enzymes or versatile
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water and Syl AR tSHEARS £ s B8 sRESAGIn Al RS BPESInRYEHIDF %R SHRSFERSRIrate and
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invention is providing novel effective N-acyl derivatives of amino " acids and pharmaceuticall
acceptable™lifggmatriingsicreditguhtiiaetyic, anti-inflammatory and hypolipidemic action at low
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chemical constants. The compound (XIII) was synthesized as a substrate for glutaryl acylase.

Preparation of N"-glutaryl-L-histamine is disclosed in the International application
publication WO 99/01103 which process is N-acylation of biogenic amine with glutaric
anhydride in the medium of unhydrous N,N-dimethyl formamide. Furthermore, in the
publication of Gershkovich A.A., Kibirev V.K.//Chemical synthesis of peptides./Kiev, Naukova
Dumka publishers, 1992, p.360 a process for acylation 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
presénce of NaHCO; 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 hypoiipidemic action at low doses and not showing side effects, pharmaceutical



added to an aqueous solution of an amino acid in the absence of inorganic and organic base with
obtaining the target product with a sufficiently high yield of 55 to 60%. The inventors have developed
one more synthesis process of compounds of general formula | including N-acyl derivatives of
histidine and tryptophane which process is the reaction in a biphasic system consisting of an aqueous
histidine solution or tryptophane salt and an acylat%g agent solution in a suitable organic solvent in
using the atagl tin enL excess, summar he invention..The i Instant inve tlo elat s to nqvel
N-acy!l derlvatrlg esg(t)?%an%so)éa%ldﬁsl%g‘ésr?(ﬁ)axf?ormtﬂgrle Iﬁi%%1 e( f)ﬁ “€6- ﬁﬂ—i %%a(?)g CH2
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pharmaceutigally acceptable salts thereof possessing anti-allergic, anti-inflammatory and
hypolipidemic actign. The instan Isq relates to_a process for preparing N-acyl derivatives of
amino acids of foﬁ‘ﬁ ﬁve%)&g %@?LO@F SR A ?6?%?@@?&?3 %%%?n‘?g SHRRARGS: in the
form of a salidctoan! dousdud amﬂnmwmh st goraok gerseralfor amblaltidy H2 EHGO OH CHR iR
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instant invention further relates to a process for preparin -ac%fderlvatlves of amino acids and salts
thereof whiCh'PRe £ &g R TR ER A S BREH § t§10%4kic or succinic anhydride with
an aqueous solutitReofnthaaimingyacievelogemesal iapmruianiNdR-GHce@OH6HBounds of general

formula I including N-acyl derivatives of histidine and tryptophane which process is the reaction

in a biphasic system consisting of an aqueous histidine solution or tryptophane salt and an

acylating agent solution in a suitable organic solvent in using the acylating agent excess.
Summary of the invention '

The instant invention relates to novel N-acyl derivatives of amino acids of general

formula I;
HOOC—(CHz)n—CO—NH{lZH-COORz @
%
Ry

wherein n is 2 or 3; and

R represents

l{ l | o {"”i
N Ny NH
H

, Ro=H, -CHs, -C,Hs
and pharmaceutically acceptable salts thereof possessing anti-allergic, anti-inflammatory
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
NHQ—QH-COOH
G
R;

wherein R represents

=

NVNH



R1 wherein RI represents or N~ H H in a water immiscible organic solvent and optionally converting
the target product into a salt thereof. The instant invention relates also to use of compounds of general
formula | 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, a?nti-inflammatory and hypolipidemic action

comprising an effective amount of the ound of formula | 0 harmaceutically acceptable salt
thereof as well as%? nci ed a B%Ila}?nglc,gg%ggﬁﬁ?t éggf%cttaﬁ%g %asrar[fghr.%%% more object of the invention is

a method for treatl§ HIRstgicieiseiae suribhndingebiont iiicasthivrapsbergic Misitisdpoiitivesest

seasonal rhinitis, JaunenyearsRikiss MeRiC pRRERN IS Reorasisn yiticaridhAlegictnstudingc
anaphylactic( reactions to insect stings and medicaments, cold allergy, aIIergi(r: conjunctivitis, chronic

I
obstructive BiHHARS AP ArSEL S P AT S O B e AP IO BHARHE SIS A, obliterating
bronchitis, mucovisteddsi€;@SHwell as diseases related to lipid metabolism disorders: atherosclerosis,
obesity, ischemic hearﬁqu cerebral disease, myocardial infarction, stroke, which method comprises
administering to a subject an effective amount of the compound of general formula | or a
pharmaceutically acceptable salt thereof. Detailed disclosure of the invention Preferable compounds
of general formula,h@@nm@g@ﬂég&m Table 1. 8 Table | Compound Compound Ri R2 n number
N'-succinyl-L-tryptophane HH 2 N H (Ind) N'-glutaryl-L-tryptophane 11l Ind FI 3 N-glutaryl-L-histidine

IV NNH() H 3 N-suyccin istidine \{ Im H 2
il il } or |
N NVNH

H

in a water immiscible organic solvent

and optionally converting the target product into a salt thereof.

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, oblitefating 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.



| Nn-succinyl-L-histidine methyl VI Im -CH3 2 ester Na-succinyl-L-histidine ethyl VII Im -C2H5 2 ester
N"-succinyl-L-tryptophane VIII Ind -C,H5 2 ethyl ester N'-glutaryl-L-tryptophane ethyl IX Ind C2H; 3
ester N"-glutaryl-L-histidine ethyl x Im -CH 9 3 ester N"-succinyl-L-tryptophane XI Ind -CH3 2 methyl
ester Na-glutaryl-L-histidine methyl X1l Tin -CH3 3 8ester N glutaryl-L-tryptophane Xlll 11 Ind -CH3 3
methyl ester Synthesis of compounds of general formula | can be accomplished by two processes.
The first process consists in a gradual adding to an aqueous solution of an amino acidQf general

formula 9 NH2-CH-COOH CH2 R1 wh

preferably methanof~

rein Ri represents N,NH _glutaric or succinic anhydride in the
orm of a solid with s isolation o product ysing ion exchange chromatography,
f f a solid with sUb¥8 lation lofiiEPtaRget product y hange chromat h
preferably by passing reaction mixture throwghg£olumn with cationite and subSequeht crystallization
from aqueous-selution—the—erystals-of-the-target product-obtained-are-washed-with-asuitable solvent,
W oR (htage of the claimed-procey consists in the absence of alkali in
the amino acid H 2
N
T ()
N®%glutaryl-L-tryptophane I Ind 'H "3
N*-glutaryl-L-histidine v f_:___)
H 3
N« _NH
N%succinyl-L-histidine Vv Im H 2
N®%succinyl-L-histidine methyl VI
Im -CH; 2
ester .
N®-succinyl-L-histidine ethyl ViII
Im 'C2H5 2
ester
N%succinyl-L-tryptophane VIII
P ' Ind -C,H;5 2
ethyl ester
N%-glutaryl-L-tryptophane ethyl X
Ind -C,H;s 3
ester
N®-glutaryl-L-histidine ethyl X - CH ;
ester e
N%succinyl-L-tryptophane X1
yProphane Ind -CH, 2
methyl ester
N%glutaryl-L-histidine methyl XI1
Im -CHj; 3
ester
N®glutaryl-L-tryptophane X111 od cH 3
methy! 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



aqueous solution that prevents from inactivation of dicarboxylic acid anhydride resulting from
hydrolysis. Furthermore, imidazol residue in the amino acid molecule can effect acidic-basic
autocatalysis of acylation reaction of the amino group of amino acid, Rather high yields (55- 60%) in
using the claimed process are achieved in particulgr due to a gradual adding dicsarhoxylic acid
anhydride taken in the excess, and to vigorous stirring reaction mass. Compounds of general formula |
can be also prepasgg, using@pglternative process in a biphasic system which process comprises
adding glutaric or succ@ljf anhydride in a water immiscible solvent to an aqueous solution of the
amino acid of general forriula; NH2-CH-COOH CH2 Rt wherein Rt represents or NH H The instant
process allows to use thé excess of an acylating agent, achieve the complete acylation of a-amino
group of the amingg,@e%qnaﬂdréﬂgge&g 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 to be catalyst of acylation. Using pyridine allows for avoiding contamination
of the final produch\y i anic salts which together with the reaction product remain in aqueous
layer. The used approaches allow for simplifying separation of the target product from non-reacted

anhydride and respestiveanisaacishaniidsalatirgrthe targetroauat bybacgimplescrysialization. 10
Preferable ¥vater immiscible or%?lngc gl%lr\l/%ng %ﬁ? Outra%lngl etp%(li?(:ﬁta%e anacgsgrplo;gggtrgrll . I%g(%g?gable.
solvents usgfﬁftfoprr%rﬁllg%aﬂls%[i’ﬁg e f‘arge produc are a¥é|2a coho mi¥<t8res, &in par’hcufnar,
water-ethatiobudbaeytdenvativths efianinemcidissaenotrinsehirenofy X paaerbe jlepared sy the
action of regpeciverime Al BRENdss A G RRXAle A6iHs Qi ARNNQIVER, HiRbdiNS R didRigphane

esters in an organic or water-organic medium. Preferable is preparing the compounds VI-XIIl in a

biphasic sySREnPASIAG WAREEIRIHIS GBI FEESSRASINS Huthhabseativy P ltate Rty ARGIOASHh.

Compoundsqatgeneiatitermualglevaitsaisanbia prapdraddindierbokyliofapldasmhgdaddicathtiag cepiable

salts by reagiing for example, Wi sadlim vdlRis, PolRs I Pdiexide v nagnssium cafbanate.

ithium hydroxide, calcium carbonate using routine processes widely disclosed in the literature.

Compoundaiéicghesial Foasilmameseetiapthhiiergreinmarnaeh atenyaeidd Ipeilipiderftdsdetvity and

they can begsedifraitigating aligrgia, prapRylasticcliseasas ipeEing thesao a gradual adding
dicsarboxylic acid anhydride taken in the excess, and to vigorous stirring reaction mass.

Compounds of general formula I can be also prepared using an alternative process in a
biphasic system which process comprises adding glutaric or succinic anhydride in a water
immiscible solvent to .an aqueous solution of the amino acid of general formula:

NH;;;(EH—COOH

G
Ry

wherein R, represents

m N NH
N X
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 approaches allow for simplifying
separation of the target product from non-reacted anhydride and respective amino acid and

isolating the target preduct by a simple crystallization.



accompanied by inflammation, as well as lipid metabolism disorders. In particular, compounds of the
present invention may be used for treating the following allergic diseases: bronchial asthma, allergic
rhinitis, pollinoses, seasonal rhinitis, round-year rhinitis, atopic dermatitis, psoriasis, urticaria, allergic
(including anaphylactic) reactions to insect stings gfpd medicaments, cold allergy, allergic
conjunctivitis, chronic obstructive pulmonary diseases, namely chronic obstructive bronchitis,
emphysema, obliggsatingLranehitis:ssmicowssrdesisnaswallasdisaases tataieddadioidmetabolism
disorders such as: atherosclerosis, Oé)?g?ltf/ isct:l‘ﬂemic eatrt antd ce ekgral disa a§£éorygloca{gi%lsinfarction
and stroke. CompSURER B PG PRt iFVertivA are adhikise R Had effective amount which
provides fan aaiésitableaheedpaatic result. For treating allergic diseases including bronchial asthma,
allergic rhinitis, pIliNOBaS,3RISOBR RIS FoLRd-y 8L MRS AQpigHermatitisgaatiasis duticaria,

allergic (including anaphylactic) reactions to insect stings and medicaments, cold aller%hallergic
conjunctivifi&ioBhréniesBLStra cer B IABHAR s 8hsUSARa IS ARIbH I oBRIIRSETE TYSREAiS
emphysemapeblitaeating hronchitispuroiscedesisy asivethatudisehssda rblatéed todipithmetabolism
disorders such as: athergsclerosis. obesity, ischemic heart and cerebral disease; myogardial infarction
and strokec,ogld)r%lbnélﬁnds %ﬁ%enﬁeara%ipglraﬁ%ﬁIgylsérgylﬁén%dvrvng}rﬁfs%eredg {%rora% , topically, parenterally,
nasally, byethhklztign axdredtatfoimunit dosage forms comprising non-toxic pharmaceutically

acceptable carriefg, A3 U8 binothe nstantisclosiirotbe tesparRakenieatadmipistaientisneans
subcutaneous, intravenous, intramuscular or intrapetié?onegaéliﬁ%sﬁltions %infusions. ana%)ucrilds of the

present inSRERSACEAPHE a8 RS £ RRiS: 3¢ FBTALE (8T HIGGBOL Weight
daily, preferabhatitosesdiam 0i0GAito bydhgideoneriommurbdinte susiiasyomith eormaseesirwédeltyshould

be noted t%§0§oge%rgg%ﬂgqi%%§§rgqr each particular patient will depend on many factors including

activity of a given compou sed, age, bodi]weight, sex, general health condition and nutrition

regimen. of the pSREHCHIAECA FENSHE BB RSt AT e BRI BRAR ARG YRELRIFERST from
the body, a,pariculal cambinatien eksegicarsanis usedias wethamar seiveditys dhdistagetiosbe
treated in the given.in ividLhaI. Phtarm%csz%ueﬁ'casl lcqw&%iggﬂsof ég%r@esgant invention comprise the
compound2‘81“(?i‘8%[}"§fi orufa i S Amount efféttive 1o achieve a desired result and can be
administered in uhitpattsage fompsyids ekthnplesimiaisditicvemmsditdierdituitiTarngse soHphEIAg

compoundg;of fhe jinstant ivaation RaaA, aaliveinarefifNhHIALRKIUERWHIHD MeAGNerRhexeiRinent
suitable for intramuscular, intravenous, peroral, sublingual, inhalation, intranasal and intrathecal
administrafidfitcioei et QAR InH R AP 2 CIMPLIRG ATHJRREY Wi LRV Ertldisally used
non-toxic pfiagnagauiicallyneespiaiile Arrgerastighblecfgnmavitfachming solutions; aibletsapellets,
capsules, %Egcgaesgé,sux%%%?y Oré Fomic ucl) is(%puscti%tejs erglsllc Qiss,c’ig%ﬁgz‘stéma, obliterating bronchitis,
mucoviscedosis, as well as diseases related to lipid metabolism disorders such as:
atherosclerosis, obesity, ischemic heart and cerebfal disease, myocardial infarction and stroke.

Compounds of the present invention are administered in an effective amount which
provides for a desirable therapeutic result.

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,
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



gels and any other dosage forms. As excipients, different substances such as saccharides for example
glucose, lactose or sucrose mannitol or sorbitol, cellulose derivatives and/or calcium phosphate for
example tricalcium phosphate or acidic calcium phosphate may be used, and as a binding
component, such materials as starch paste, for example corn, wheat, rise, potato starch, gelatine,
tragacant, methylcellulose, hydroxypropyl methylceilulose, sodium carboxymethylcellulose and/or

polyvinylpyigolidongiif pegded ogisintgy s sichashtbe mhaveonentionagkstarches ande times
carboxymeth%i[k starch, cross-linked polyvinylpyrrolidone, agar or alginic acid or a salt thereof such as
sodium algi & can be used. Optional additives such as agents controlling fluidity and lubricants such
as silica, talc, stedvichaciiranunsaltsiheleb soeH g magriesianmistedratadr watciular stegrateiind/or

propylenedlygl ga btaivesk:Aooe sheuallyicoaier A Rysshich iz ssisantiadhesacion o

gastric juice. For this, concentrated solutions of saccharides can be used which solutions may
optionally c8fEFSE°YhTRALERR, A HERRREIRAPRUBR A6 R ettt gREDPEARIFIHATRSA
dioxide, andn&titabtatpsganinatiel vert sheraati xturie shitheca9f .Asatditivesptiabilizets, thidtkeners;
colorants and ﬂavour can be al OoLfsd?éje' As a ecgintPgnt ase car%g@&dg?te ointment bases such as

. u as wWell as on Severl Se 1o reafed in the given i .. .. .
white and yefl%w vaseline (Vasefinum a um, Vaselinum aum , asefine oil (Oleum Vaselini), white

and liquid ointmeRb{geal rPORIBOTHLON 9§ teminfifantipnyieasweprtse dheaprinpe HdM\as8 T
imparting a 2, NP1eif AN RARLEORFIRIENCE hatd Rasaflinendwax absabtivegininentdasegsuch as

hydrophilic vaseline (Vaselinum hydrophylicum), lanoline (Lanolinum), coldcream (Unguentym
enionc): ofiRGA BAE5 B SHATHEARE WLtor SEA S Py oI B S R GEBHRAREh Byt
water solubiesgintineattbasesasactivas ppiistityiendigiycot oiitme nbfitnguentipmélyectigle for
Polyaethyleny)., peaipnite RasesAnd ofGEs.ganbaused. AfRRARE forgalsdethyicelitiongea

carboxymethylcellulose sodium salt, oxypropylcellulose, polyethylene glycol or polyethylene oxide and
carbopol catREisBHONs A3se REFdifPositdrids, WatBidRsoltile hasiBroskions 8EGE buHHEY; water

soluble or watesdiisaiblakases sueh angelaiintghicestest aaly eliivieneuaxide RAdnaattInedsoap-
glycerol) cap e used, Jn,prepuing. a it dasage form, an.amount, of an. active ingredient ysed in 2
combination With & carrier r%ay vary‘depeh m& on°an C|p|entS ’su%ﬁecfecf ’to%]ijerapy, a parlﬁlcu ar
administratigtls podtnppiandaditgeniemts. Thus, in using compounds of the instant invention in the form of

solutions for injectignscpRAteniiatARASHEIArFianthsrain isQ 8% 1 S%piAs ibientz Q9% sodium

chloride solution, distilled water, novocaine solution for injections, Ringer solution, glucose solution
and Speciﬁéucrose mannitol or sorbitol, cellulose derivatives™ and/or calcium phosphate Tor example

tricalcium phosphate or acidic calcium phosphate may be used, and as a binding component,
such materials as starch paste, for example corn, wheat, rise, potato starch, gelatine, tragacant,
methylcellulose, hydroxypropyl methylcellulose, sodium carboxymethylcellulose and/or
polyvinylpyrrolidone. If needed, disintegrants such as the above mentioned starches and
carboxymethyl starch, cross-linked polyvinylpyrrolidone, agar or alginic acid or a salt thereof
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



additives for dissolution can be used. In administering compounds of the instant invention into the
body in the form of tablets and suppositories, their amount is from 5.0 to 500.0 mg per an unit dosage
form. Dosage forms of the instant 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 in@ntion 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, anB 6t tRBIRThEPAHVERSE Sid Bt haRE se AbsaicTe QiR  denitsthcicatoHRR their use
have not beeweltundv Atlihensayddirhgjdnmexdmining thxicitynah)cemnpoents acganding tentbgjnstant
invention a rajly. f imental animals, has not been . recorded.
Detailed de%%ﬁ&?gﬁgég%&%%é%&%%g gfgg}&?ﬁﬁ?ﬁé glééceﬁﬁﬁ?/%nrgtfgr%,gg?gﬁénraﬁgﬁoﬁgén f and the

study of phafHfAcHIEEIcaPHERGRY Refie sttt dinnplzctbiisninglEsa nainasemtErasg o (Brelion of
preferable ewibadiments widideiinveniionanddrotdiméingdhe scope thereof. Synthesis examples of
N-acyl derivatives of general formula | Individuality of the prepared compounds has been checked
using TLC methodon %e%BTgtengiegféﬁgeI%E#%Qulﬂ%ercf< f%é@%%{hﬁf?ﬁ sy SEEHE nidthanol (1),
chloroform ¢8yniretHesibilesmpanish e B ()] Crdmettpignamsidverel devetopeahlvy asehlorotolidine

reagent, ninhydring, LOQJE‘@ﬂ%}’s&B(BSBB%?'E&D%tE? HW g vRRlG faalion ANigsWergdneasiies on the

polarometer "Perkin Elmer 341" Weden%. 'H-NMR was recorded on the apparatus "AMX-400 Bruker"
(Germany) "EHiAY 5815t RS d8iehnih &8 YRR Shplaratnelyetbelting eedeniatysomhasticmPLC was
carried out giyddrel appatsatuusd'System Gold" ("Beckman®, USA), elution rate 0.25 ml/min; detection at

214 nm under the go[g)II%win congittig Sus lumn_Ultrasphere ODS "Beckman”, 2x250 mm, 5 m, elution
1

with 0,196 TEA, S L e ST i BB ro5 RCSRITh Lunacs

"Phenomerié? Acasiegay 1a6yrApheeditibpn 2596 iateatoniisqtad 020BeMpyhospitatdabedfein{pHtdn) (2).

Example 1 :Micgbstandichistidine (IV) Technique A To solution of 103.4 g (0.67 mmol) histidine in 400

ml water 83.7 g (QHZB mog %Iutaric an ydg%%]were added, Suspension was stirred for 1 hour, the
formed solution was Bofied dewH SRS VOILIME &Y HYCRM IS erfRyaralcirRurons fsdriecBoBtipitate
was filteredcoffeniathedoithingredient therein is 0.01 to 5%. As diluents, 0.9% sodium chloride solution,

distilled water, novocaine solution for injections, Ringer solution, glucose solution and specific
additives for dissolution can be used. In administering compounds of the instant invention into
the body in the form of tablets and suppositories, their amount is from 5.0 to 500.0 mg per an
unit dosage form.

Dosage forms of the instant 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 Fass” “Merck” (Germany) in the systems: methanol (1), chloroform-



150 ml ethanol and dried. Purification was carried out by ion exchange chromatography on the resin
Purolight in H' form eluting with water. Fractions comprising the target product were combined, boiled
down until precipitation begun and left for 16 hours at 4C. Precipitate was filtered. off, washed with
200 ml methanol and dried to a constant weight. Yield 98.8 g (55%). Rf 0.55 (1), 0.37 (2).
Tm.p=222-224C. [a]o20+15.95 (C 0.53, water). [M+1Iﬁ]' 270.1. 1H-NMR spectrum (D20), S, m.d.:
1.60-1.80 (%C%IQAOCE_S-CHZIG@BQ& :2.25 (m, 4H, a,y-CH2-Glt), 2.90- 3.25 (m, 2H, (3-CH2-His),
4.40-4.50 (m, a-CH- |33 15°(8,1H, CH-4-1m), 8.50 (s, 1H, CH- 2-1m). Found, %: C 49,18; H
5.91; N 15.42. C1EHDBNBEEGaltelatdeledepd 49.0¥ ;cblG@0otidine Se6gerTecihmigiend Talsuspgnsion of
0.3 g (1.93 mmabshistidine §gm] water under vigorous stirring 0.44 g (3.86 mmol) glutaric anhydride
dissolved in 2.5 m| ethylacetate is added. The suspension was stirred for 2 hours, pH was adjusted to

7 with pyridine an{RHFr PRSI THBERS MiethyRdbe RRle s s Jesta @%@r@é@ﬁ%‘%&ted.

Aqueous layer wa¥hhisERwasheduithoesterappateniayevivaodsaharyedeWatey. was removed in
vacua, precipitate j i 1all ount. of water and-ethanol was added prior to
Was 3ol AR R IO O WIS 20 )

beginning sedimentation of a white precipitate, t+ s, Pre ipitate was filtered off,
dried in vacuo. Yié\day862y 0oy RFOTBE O, 0138 2priratup=Sysepp@oldiafiBekres 7 186.)0.56,
water). [M+Hﬂft2>30r&ce1@.zbl-MM&@D@&H&%(Q?Q))&n%ﬂ) -@ﬁ%i‘(‘@hé-%51@9&&%4@6%%1&9%1?&%uﬁ1§0'2-0
(m, 4H, a, y-CH2- Glt), 2.7-3 , 2H, R-CHz-His), 4.20-4.30 (m,, a-CH-His), 6,95 (s,
4-CH-1m), E%Gsf’s*}“f@gcﬁ?én@)‘?ﬁm 2u%r?oler & dBRuRIBRRY (Hi™ iR il dl At p &M R a8 time
14.55 min. Eouind (Ds: Q1490 eH! Su86niN, 1616510 i 250 805 . (Clakouldtedy 90 Roef9Batiek’ 562, N

15.61. Exa - | istidir i X 'r i ordance with the
technique Eﬁ%@%rﬁ%ﬁ%ﬁ%ﬁiﬂ%{gﬁéﬁg %5.]08 ?58 %?q%r{i%%&%%)a)(?%% (2). Tm.p=179-181'C.

[a]n20=+30.71 (C 0.56, water). [M]- 255.2. 'H-N#irR8@ekum (D20), S, m.d.: 2.15-2.30 (m, 4H,
(CH2)2-Suc), 2.75-2.95 (m, 2H, (3- CH2N4isut43 R {Phstidine arGH-His), 6.95 (s, [H, 4-CH-Jm), 8.25 (s,
1H, 2-CH-Jm). Foyenqm%: CA47.09; H 5.04; N 16.40. CiOI113N30<. Calculated, %: C 47.06; H 5.13; N

16.46 Synthesis was catnéd out according to the technique B carried out for compound IV.
To solution of 103.4 g (0.67 mmol) histidine in 400 ml water 83.7 g (0.73 mol) glutaric

anhydride were added. Suspension was stirred for 1 hour, the formed solution was boiled down
to the volume 150 ml, left in a refrigerator for 16 hours. Precipitate was filtered off, washed with
150 ml ethanol and dried. Purification was carried out by ion exchange chromatography on the
resin Purolight in H* form eluting with water. Fractions comprising the target product were
combined, boiled down until pfecipitation 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). Tu,=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, a,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 1542, C;HsN30s. 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). T p=219-221°C. [ct]p*’=+15.71° (C 0.56, water). [M+H]" 270.1.



Yield 0.101 r (67%). Rt 0.45 (1), 0.27 (2). Tm.p =178-180C. [a]n20=+30.8 (C 0.57, water). HPLC
under the conditions (1) - individual peak, retention time 7.54 Mnn. Found %: C 47.15; H 5.2; N 16.50.
C10Hi3N305. Calculated %: C 47.06; H 5.13; N 16.46. Example 3 Na-Glutaryl tryptophane (lIl) 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 0.5b49 (4.9 mmol) glutaric aldehyde in 3 ml

ethylacetat added. Reaction mixture, irred hours.at r temperature under argon
in darknesse}g'\risdﬂggft%erc%% uFéoétérEbySg?\(/@eitg\gvégl ré%o%é@#?b%ﬁsigg ?é%ig&ri %?#Xt&rg'%g\gécuo.
The oily residue2chtaingd AaspAEsoNaY 1280430 wateHwhileHsi¥ing.06 daled dowH ton)G, g, 1 N HCI
was added j t he product was. extracted. with ethylacet .m)). bined
ethylacetaté%’>6<1€Jz§(:§—tlt -vivjn'}ajs} g{oo eEdugoS\r/nq%%o EBE?%\?Qghgg) V\_/itﬁcévva{%%] (E % 5arl Er?ﬁﬁ)égaﬁ%%? plE%g %,gg]\'/ashed
with 5% HAio@nfpafdWekHEE 65 NvithtRetter (4D 95 frljcabijisst BHGF 7D Bried2ovet afhydrous
Na2S04 for 1 hour. Residue of Na2S04 was filigradnif 2 washed with ethylacetate, the solvent was
removed in vacuo. Grayish solid precipitate was objajned which was dried in vacuo. Yield 1.0 g
(70%). Rf0.54 (1). T,,.p.=150-152C. [Eﬁsﬁ%‘:“ﬁ’é‘_‘tzé‘tﬁ‘%‘}if Lthanol). 'H-NMR spectrum (CD30D),
8, m.d.: 1.75-1.84S(mth2sk (B+CHBiGINNRIARRBafiry Hhih (xytChizg@it)y Br8@B8ed0f¢meoRipound
(3-CH2-Trp),3.80-3.90 (m, IH, a-CH-Trp), 6.97 (t, 7=7 Hz, IH, CH-6-Ind), 7.06 (t, J=7 Hz, 1H,
CH-7-Ind), 7.15 (d, J=7 Hz, IFI, CH-2-Ind), 7.33 (d, 7=7 Hz, 1H, CH-5-Tnd), 7.55 (d, J=7 Hz, 1H,
CH-8-Ind). HPLC YisHe? thesddhditions: (2) - individual peal, retention time 6.77 minutes. Found, %: C
60.07; H 5.65; N & /&a4L£45H18N205 Calculated, %: C 60.37; H5.7; N 8.8. Example 4 Na-
SuccinyI-L-tryptoplhan_e 4%) @%’péhegs was carried out in accordance with the technique presented for
the compound in. ¥held 700, mg (67%). R10.63 (1). [a]D20=+21.05 (C 0.6, water).

[o]p’=+30.71° (C 0.56, water).

[IM]* 255.2.

"H-NMR spectrum (D,0), 8, m.d.: 2.15-2.30 (m, 4H, (CHy),-Suc), 2.75-2.95 (m, 2H, B-
CH,-His), 4.25 (br.s, 1H, a-CH-His), 6.95 (s, 1H, 4-CH-Jm), 8.25 (s, 1H, 2-CH-Jm).

Found, %: C 47.09; H 5.04; N 16.40. C;gH13N30s. Calculated, %: C 47.06; H 5.13; N
16.46

Synthesis was carried out according to the technique B carried out for compound I'V.

Yield 0.101 r (67%).

Rf0.45 (1), 0.27 (2).

Tmp=178-180°C.

[o]p™’=+30.8° (C 0.57, water).

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

Found %: C 47.15; H5.2; N 16.50. C,0H 3N30s. 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 m! 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 HCIl 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



1H-NMR spectrum (DMSO-d6), S, m.d.: 2.33-2.41 (d, 4H, a,(3-CH2-Sue), 2.93-3.01 (d, 111,

P-CHz-Trp), 3.10-3.16 (m, 1H. (3-CH2-Trp), 4.39-4.47 (m, IH, 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, IH,

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. C15H15N205 G3lculated, %: C 59.21; H 5.3; N 9.21. Example 5

N"-glutaryl-L-hf'lstidine onosggfium Sa“l%}%@ a solution of 1.0 g (3,7 mmal) of N'-glutaryl-L-histidine
‘ 3

in 15 ml watsli a2 5hi6R 6f 81y NS BRT AteraraS a i torieRsiidHihnd

cooling dowNaiS @5 @as Tiersoleffiorwashsdstittie difgt dsetarintthebeiventwasiseadaxaddnovacugsi o an

oily residueSogg%ggﬁtwgagsd&qgll@dg%}&q;%tIagsgpjw%}gas removed in vacuo. A solid residue was
dried over granulated alkali. Yield 1.07 g (99.7%). 16 Tm.P =208-210C. [a]D20=+16.27 (C 0.58,

water). Found, %: 861358 (§8751; N 14.52. CilHr5N305Na. Calculated, %: C 45.21; H 5.17; N
14.38. Example 6 fNG3ugeinyl1-L-histidine monosodium salt (V) Synthesis was carried out in
accordance with the technique presented for N-glutaryl-L- histidine monosodium salt (IV) (Example 5).
Yield 1.06 g (97.0 A’)'P‘Té?ﬂ%%+§0.21 (C 0.48, water). Found, %: C 43.25; H 4.51: N 15.52.
C10H13N305Na [@aftutatec, @06 4 hans4.71; N 15.10. Example 7 N-succinyl-L-tryptophane

N gutary L hisice S Rr i SHI(R) (AHMple ) VIl O'21 § (9 00 YR L7 1soc.
[a]D20=+22202(8,0339, Jn3tSr3OFouad, BeCH 5525 3H04331; (81 BR oISy NBOBNAI=Cadleuldied, %: C
55.05; H 4.93; N6, bR C-yigen e onditions: €21 iosiigyal paaly SIBNYag fime 38 pinutes.
CH-5-Ind), 7.55 (d, J=7 Hz, 1H, CH-8-Ind).
HPLC under the conditions: (2) - individual peal, retention time 6.77 minutes.
Found, %: C 60.07; H 5.65; N 8.75. C;cHgN,Os Calculated, %: 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
1.
Yield 100.5 mg (67%).
R¢0.63 (1). ,
[o]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. CysH;sN,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%).



Example 8 N-glutaryl-L-tryptophane monosodium salt (lll) Synthesis was carried out in accordance
with the technique presented for N-glutaryl-L- histidine monosodium salt (1V) (Example 5). Yield 0.11 g
(99.0%). T,.p =128-130C. [9]D20=+22.06 (C 0.34, methanol). Found, %: C 56.15; H 5.21; N 8.22.
Ci6H13N205Na. 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'O'-b‘i’utaryl-L-histidine monosodium salt (IV) To a
solution of 1.0 g (3.7 mmog N-glutaryl-L-histidine in 15 nil water a solution of 0.3 17 g (7.44 mmol)
NaOH in 15 ml water 38" bQ:igd while stirring and cooling down to +5C. The solution was stirred for
30 min, the solvengwesresmved 01ssasuerTo an oily residue, benzene was added in portions, the

solvent was remoyed in ya solid resj as, drie : ulated alkali, Yiel 0499.0%).
[a]n20=+11.92 (cgﬁ%‘?[,] \%Oa%lr > %ﬁ&ﬁi@%&?ﬂﬁﬁ %HR?TE ig%%ugfg%‘h%gﬁé%%ﬁdgéted, %:
C41.91;, HA83; N 13.3. Example 10 N"-succinyl-L-histidine disodium salt (V) Synthesis was carried
out in accordance with the technique presented;fQr Nmglgitaryl-L- histidine disodium salt (1V) (Example
9). Yield 1.16 g (99.0%). Tw,r,=i24-128C. [aiD ;4;2(5).06 (C0.67, Wateé), Found, %: C 39.55; H 4.31;
N 13.52. CtoH13N305Na2. CaldViztaesinyl-E-igtiding mpnosofiumsght () o e 11
N"-succinyl-L-trypsgpitasie sisadivied sait (il xSynthesisvitatheastiedpatpreaocor danse siithrihé -

Found, 3 LEE A S T 803 RS OENa2. Caleulated, 5. € 5145 HAGON
Yield 1.06 g (97.0%).
[o]p20=+40.21° (C 0.48, water).
Found, %: C 43.25; H 4.51; N 15.52. C1oH;3N;0sNa. Calculated, %: C 43.17; H4.71; N
15.10.
Example 7
N®succinyl-L-tryptophane monosodium salt (IT)
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%).
Thmp=147-150°C.
[ot]p20=+22.02° (C 0.39, water).
Found, %: C 55.25; H 4.51; N 8.32. C;5H;sN,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 (I1I)
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%).
Tp=128-130°C.
[0]p™’=+22.06° (C 0.34, methanol).
Found, %: C 56.15; H 5.21; N 8.22. CisHsN,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



8.0. Example 12 N glutaryl-L-tryptophane disodium salt (Ill) Synthesis was carried out in accordance
with the technique presented for N"-glutaryl-L- histidine disodium salt (1V) (Example 9). Yield 0.56 g
(98.5%). Found, %: C 52.55; H 4.71; N 7.52. Ct6Ht3N20O5Na2. 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 nilvater and a solution of 0.41 g (4.123 mmol)

succinic anhydrife in 2.5 ml 18 ethylacetate were added in vigarous stirring. The mixturg was stirred
for 2 hours %f?oérﬁ”?@% ﬁé%%f’é.%tﬂﬂ/lg%teefa‘f@ %%@Sva g’l“%}%%%%r%’ iéﬁ%lﬁaﬁ(g?%ﬁeﬁa?/eﬁsas
washed twiggunith vestetiyredténr |3 eriwabedisbandeds Wateved/as yemovEd dn vacooidicesidernsvas

triturated with 10:ml; hexang. £ raridue wasitered 9tiand Jdhgd i aauorYigld 40880V} Rf0.38
(1). T1n,p=171-173C. 'H-NMR spectrum (DMSO-d6), S, m.d.: 2.26-2.37 (m, 4H, a,(3-CH2-Suc), 2.70

s, 3H, O- At d o l7 m, 2H, R-CH2-His), 4.33-4.45 (m, 1H, a-CH2-His), 6.78 (s, 1H, 4-CH-1m),

3H, O-GHaylactalbag 2H, R-CH2 33 CH2 6.78 C

7.93 (s, 1H, 2-CHstrey 8.25:(@9ol% 1z, NH-amide.). [a.]o20=+11.92 (C 0.57, water). According to

similar typical tec 'qiggf }@%@@y%ﬁom@g@nds of general formula | presented in Table 2 were also
ch eris

prepared. Table ructure an aractenstics of compounds of general formula | Compound Rr R2

n Physical-chemid¢auoHafactetistizsHNG H MNNR2s pediisn QPSS Oatis)a8dicdC 4117 ; # 486, N Hz, 3H,
-CH3), 2.15-227 (m, 4H, a,(3- CH2-Suc), 2.37 (s, SH, -O-C2H5), 2.70-2.85 (m, VIl Im -C2H5 2 2H,
(3-CH2-His), 3.57 (q, J-6.7 Hz, 2H, -O- CHZ-), 4.27 (br.s, IH, a-CH-His), 6.97 (s, 1H, 4-CH-Jm), 8.35
(s, 1H, 2-CH-Jm). [M]' 283.3 Example 10

N%succinyl-L-histidine disodium salt (V)

Synthesis was carried out in accordance with the technique presented for N*-glutaryl-L-
histidine disodium salt (IV) (Example 9).
Yield 1.16 g (99.0%).
T p=124-128°C.
[o]p>°=+20.06° (C 0.67, water).
Found, %: C 39.55; H 4.31; N 13.52. C10H;3N30sNa,. Calculated, %: C 39.88; H4.35; N
13.95.
Example 11
N%succinyl-L-tryptophane disodium salt (II)
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. Cy5H;4N,0s5Na,. Calculated, %: C 51.43; H4.60; N
8.0, |
Example 12
N%glutaryl-L-tryptophane disodium salt (IIT)
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; H 4.71; N 7.52. C1HsN,05Na,. Calculated, %: C 52.75; H 4.98; N
7.69.
Example 13
N%-succinyl-L-histidine methy! 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 anhydrife in 2.5 ml



'H- NMR spectrum (DMSO-d6), 8, m.d.: 1.11 (t, J=6.7 Hz, 3F1, -CH3), 2.35-2.45 (m, 4H,
a,p-CH2-Suc), 2.93-3.01 (m, 1H, (3- CH2-Trp), 3,10-3.16 (m, 1H, P-CH2-Trp), 3.55 (q, J=6.7 Hz, 2H,
-O-CH2-), 4.39-4.47 VIII5 2 (m, 1H, a-CH-Trp), 6.93-7.06 (m, 2H, CH- H (Ind) 6,7-Ind), 7.11 (d, J=2.2
Hz, IH, 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]me
332.4. Found, %: C 61.51; H 6.10: N 8.52. C11H15R1304. Calculated, %: C 61.44; H 6.07: N 8,43 IX

Ind -C2H5 3 H-,NMR spectru MSO-d6), S. m.d.: -1.12 (t, J=6.7 Hz,.3F|, :C 1.78-1.85 (m, 19
o, (o S R SR AP RA R, T St ol oy e ol e
2H, -O-CHZempestus. oBthiAacatpie 4nd Fatep JaBo B/ gie Jegapedl B aeHahwps mevhed JwicHyithH,
CH-7-Ind), k! derImyetizadldisCalitir I Nehker wiR £ohnoled fHZalio, GlAsQaliiad Bifufted Ttk Zo riH,
CH-8-Ind). @4’_1" 346.4 "H- NMRfS ec UH:] %%MSO-,dG , S, md.: 1.11 (t, J=6.7 Hz, 3H, -CH3), 1.67-1.83
(m, 2H, [3-PHP ) [T 35 A Y S G0:90-3.25 (m, 211, (3-CH2-His), X flu -C2H5 3
3.57 (q, J=6.7 Hz YA SOMQHBPH#.40-4.50 (m, 1H, a-CH-His), 7.15 (s, IH, CH-4-1m), 8.55 (s, IH,
CH-2-1m). FOUI’]dRCV@'S% ?19:18; H 5.91; N 15.42. C1,FIL5N305. Calculated, %: C 49.07; H 5.62; N
15.61, [M]' 297.3 Tests for biological activity Example 14 Effect of compounds of general formula | on
immediate type alfergitt féalctiohs (in vitro test of ovalbumin (OA)induced blood basophil degranulation

of immunized guingandig) dpeutkasytesBongunsaipia. lopdweredsolaediacsasding tqshsef reemel's
method O-CHzy), 2.76-2.87 (m, 2H, B-CH,-His), 4.33-4.45 (m, 1H, a~CH,-His), 6.78 (s, 1H, 4-CH-Im),
7.93 (s, 1H, 2-CH-Im), 8.25 (d, J=7Hz, NH-amide.). [0{]p>’=+11.92° (C 0.57, water).
According to similar 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
o}

'H-NMR spectrum (DMSO-dg), 8, m,d,: 1.12
(t, J=6.7 Hz, 3H, -CH), 2.15-2.27 (m, 4H, a,B-
CH,-Suc), 2.37 (s, 5H, -O-C,Hs), 2.70-2.85 (m,
2H, B-CHy-His), 3.57 (q, J=6.7 Hz, 2H, -O-
CH,-), 427 (brs, 1H, o-CH-His), 6.97 (s, 1H,
4-CH-Jm), 8.35 (s, 1H, 2-CH-Tm). [M]" 283.3
'H- NMR spectrum (DMSO-dg), 8, m.d.:
1.11 (t, J=6.7 Hz, 3H, -CHj), 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-CHy-), 4.39-4.47
CH, , | (m, 1H, a-CH-Trp), 6.93-7.06 (m, 2H, CH-
(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. Cy;HsN;0,. Calculated, %: C 61.44;
H 6.07; N 8.43

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

Vi Im -CyHs 2

VIII

IX Ind -CoHs 3




[Immunologicheskiye Metody under edition of G. Frimel/Moscow., "Meditsina" publishers, 1987, p.222
in the inventor's modification]. 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 g ovalbumin and 100 mg
aluminum hydroxide per one animal according to Andersson [Anderson P. Antigen-induced bronchial
anaphylaxis in actively sensitized guinea-pigs.//Allefdy. 1980. Vol. 35. P.63-71]. Under ester
anesthesia, rere-grawn inea-pig-heart-_Double_precipitation-of cells using, EDTA
and a citrate-containing precipitating liquigd was used to is hite Bdggéiﬁﬁtﬂs H?ﬁ?egfédﬁbc%}ile Suspension.
("Sigma") solutioH a619),13atio. Zhdnin 30, MITHEEIt Wwas

0 9). SupsrpatanRtas Heollected ARG ceplrifuged
{%QSJL‘%.@%, \ygs|added

A 3

tatin
> 899 fraction’enriched by

trate-C%Q}aiﬁin%EE?ﬁj‘% hatan

at 20 propartion 3:10 (itjwas thermostated at 37C for 30 minutes). A"sup
leukocytes was centrifuged for 7 minutes at 100 g. [To leuk&&yteliptedipitatd =0 B5IHNGIE -Fsution was
added and ¢ : x103/l, Prota;alof Hae iA,Varpmsnpiilk (d,
degranulation test [Sprayocbnil po klinicheskim laljoratorpyim @gt@ﬁg@ﬁgﬁgﬂpyggiy@ @gvr@fgr nce
book on clinical-laboratory examination methods)/Edited by E.A.Cost/Moscow, "Meditsina" puplishers,
1975, p. 130]. For the test, a centrifuge tube (3 tubes per g hcéﬁﬁﬁlﬁfﬁ) Wés%ﬁéld with 300 | cellular
suspension| then salt sojution of a tested compound (or a|SEk $dlRtieredmtheRBINPalbf Sspudtaneous
and maximum degranulation) was added and pre-incubated gt @ /Csford S:minetes.. tarkingg each
tube 300 | 1% OA solution was added (in the control of spontaneous degranulation a salt solution in
the same amount was added) and once more pre-incubatet at 37650110 Rindte S Fdhctbhal
leukocyte concentration was 104/l. Samples (100 1) were |t@KeGokf £80Bactmtubd iitbdeParate tubes

to assess ajcomplete basophil degranulationcand to the remaiged.gelis; ago@lacksaltsplytion was
added (5 m| into each tube) to arrest degfanulation| reaction nt es yere ifuge

at 100 g, and from precipitate, preparations for mig¢rosco 39“\/&/?% %'r%%hﬁr@d?‘ﬁég b%%%%%%grr? y
fixed and stained according to the method of Sedefr et al.[8edér REACEr Afmrditgadsfiehit=hid bone
marrow cell populationsithat express high - affinity| Fea re¢eptorsand.gtodutieMter|cukinaddate highly
enriched in pasophils.// |Proc.Nati.Acad.USA, 1991, V.88| R.2835:2539sIM0r¢le! iR sletecs a specific
basophil granulation-the-dye-0.5%alcyanic-blue(pH-1.0).- w ; i iti tained
with safranin (0.1% solution in 1% aceticlae%@)f 'l[rﬁcleolgre Ela(}i.oﬁs were used to assess a total
degranulation inhibition. Atotal degranulation in%ibltloﬁgl([%) f}o‘f Was calculated according to the
formula: Example 14

Effect of compounds of general formula I on immediate type allergic reactions (in vitro test
of ovalbumin (OA)-induced blood basophil degranulation of immunized guinea pig)

Leukocytes from guinea pig blood were isolated according to the Freemel’s method
[Immunologicheskiye Metody under edition of G. Frimel/Moscow., “Meditsina” publishers,
1987, p.222 in the inventor’s modification]. |

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
basdphils in the leukocyte suspension.

Blood was mixed with 5% EDTA-Na; 2H,0 (“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



(max - experimental) DI = x100(%), 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 detranulation Samples selected following basophil
degranulation test (100 | each) were poured into tub@s with the dye (0.5% alcyane blue, pH 1.0) at
ratio 1:1. Staining wa ied out at room  te ture for not ess than 50 min. Stalned hI|S
were calculgfga%é%g tﬁ% {’L—tooafgs%ﬁgggﬁ %%F‘?R'gg  STRIBIHIGH: ot SURSARYe %&é%bﬁ’if‘&&f‘;r ulation
(ICD) was chidutayed aesarimgugedh®for muikaut¢€ R(%)8 1g[ (Woirefdoc Meiplesipierty] O[84% I&GIM m
(OA)] x 100sw@%@%%a%ﬂn@zamm&@éﬁ%% W@&?Qt@@é@&bib%mber in the spontaneous

basophil degranulation test; Mm (OA) mean three samples) basophil number in the maximum
antigen-induced DESHSRI-EdASnilaliBrtoasophih-(dsgsaulation. Aest hs RpERe i BR & BEdEHHT number
in the basoph}ﬂwtegf@mIammmstsfmmmgzmcmbadfemwarbm telstedrﬁ@mm@umbriadadﬁrﬁndaowtro

inhibition ofOA}1 Q%s hI|Cd nulatlojﬂ/loggume,a g Iooq dby compounds of
?r%omgeete I&f A.CostPMoscow rpﬁ) ers .

general formuei mber o comp1ete egranu tFon oups degranulated

basophils, of test ﬁﬂﬁlﬁiﬁéﬁ%@mmt{%ﬂe(%bﬁéﬁﬂﬁslpeiﬁ@ﬁhaﬁmh@ wapQiled gatrdat atierijular
Ovalbumin 1 dmen, 2:Hn33.A0:81dearanulaiian) CompasadbY a salt solution in the control of

spontaneous and maximum degranulation) was added and pre-incubated at 37°C for 15 minutes,

then into each tube 300 ul 1% OA solution was added (in the control of spontaneous
degranulation a salt solution in the same amount was added) and once more pre-incubated at
37°C for 10 minutes. Functional leukocyte concentration was 10%/ul. Samples (100 pl) were
taken off from each tube into separate tubes to assess a complete basophil degranulation, and to
the remained cells, a cooled salt solution was added (5 ml into each tube) to arrest degranulation
reaction, then the tubes 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)

x100(%), 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 pl 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



3.99.211.2 2.62.6* (10.3 M) 4. Compound IV 99.512.0 2.91.6* (10,M) Compound IV 5. 113.52.7 0
(i0 M) Compound IV 6. 90.01.8 3.90.6 (166 M) Compound IV 7. 76.71.5 9.10.8 (10"7 M) Glutaryl
histamine 8. 9.35.5 31.66.33 (10-3 M) Glutaryl histamine 9. 24.11.1 25.33.38 (10-4 M) Glutaryl
histamine 10. 0 29.86.73 (10.5 M) it. Control 2 t00 0 22 Ovalbumin 1% (max 12. 0 38.98.43
degranulation) Compound V 13. 10.67.6 35.37.29 @O-s M) Compound V 14. 18.911.8 31.26.8 (10-4
M) Compound V ]I\L/:f §14(9§']12n716%§ ' 1}9 't%?ee(]égﬁxspfys)ﬁ basophil number in the spontaneous basophil
degranulation test;
M:xm (OA) - mean (by three samples) basophil number in the maximum antigen-induced
basophil degranulation test;
M:=xm (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 4 degranulation )
Groups degranulated basophils,
of test inhibition (CDI),
(%)
(%)
) Control 1 (spontaneous 100 o
' degranulation)
Ovalbumin 1% (max
2. 0 35.2+0.8
degranulation)
Compound IV
3. 3 99.2+11.2 2.61+2.6*
(10" M) '
Compound IV
4. 4 99.5£12.0 2.9+1.6%
(107 M) _
Compound IV
5. s 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 9.1+0.8
(10" M)
Glutary! histamine
8. 2 9.3+£5.5 31.6+6.33
(10" M)
Glutaryl histamine
9. . 24.1+1.1 25.3£3.38
(10" M)
Glutaryl histamine
10. s 0 29.8+6.73
(100 M)
11. Control 2 100 0




Hydrocortisone 16. 71.01.6 10.00.7 (10 M) Hydrocortisone 17.48.00.8 17.30.9 (10' M)
Hydrocortisone 18. 40.00.6 20.01.3 (1(-'M) (* - P<0.001) 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 vitfo anaphylaxis reaction in a calcium free medium).
A significant—anti-anap M-s-alse-manifested-by-decrea wmber of

arnad tho
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degranulated cells, especially pronounceci a concentratlond.O-S M (absence o glggranulated | cells).
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in ackbrding to the me f Anderssqn [AHR¥SAS P. Antigen-indué&@bronchial
sensitized guinea-pigs.//Allergy. 1980. Vol. 35. P. 63-71] and in 1-2 months
bronchi&@ppsmdias indud aerosol administration of aloumin bopster

edb
lormal salir@)) sIRrest groups, guf%/1 Spig&'were for thré él Ga@ gdmlnlstered with
doses 10 n/kn 50.ug/kg,jand 150 tg/kg, using-a probe.In the other group of

by ovalbum
anaphylaxis in actively
following sensitization,
dose (3 mgfkg ifi'min
tested compounds._at 23

experiments, the steste compHMﬁ%%lme 50 ug/kg (in ngl Jormal sallne) YYegeAministered
nasally (using a nebulizer) also o@loé mny for thre= days. The control group was administered with
normal salire- c | ochf'lunmnou ation-of oubotanuco, vatbumin-was-administered by
inhalation using @ nebulizer, anﬁdlntensfy and duration {gnserends)|of bronchiakgpasm reaction in
animals was assessed. Table 4 (10°M)
Hydrocortisone
18. s 40.0+0.6 20.0£1.3
(10° M)
(* - P<0.001)

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 sredstv.// Rukovodstvo

izucheniyu  bronkholiticheskikh protivovospalitel’nykh

po
experimental’'nomy (doklinicheskomu) izucheniyu novykh pharmacologicheskikh veshchesty,
Moscow. 2000. pp.242-250]. '
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



Inhibition of systemic anaphylactic reaction of guinea pigs in administering by inhalation of compound
IV at dose 50 g/kg Duration of acute phase, Duration of sub-acute Groups seconds phase, seconds
Control 1 (normal saline) 1806 65034 Compound IV 0 40025 50 g/kg Table 5 Inhibition of systemic
anaphylactic reaction of guinea pigs in intragastric ggjministering compound IV at doses 10 and 150
4g/kg (Mm) Duration of acute phase, Groups Total feaction time, seconds seconds Control 2 (normal

saline) 296 70416 62,3500, £0mReYSY Y6804, 428.075.0, LRIOUGLCOMARUANIN.13.042.1 "
337.078.5* 150 g/kg™ - i3<0.(%0 Experimental results presented in Tables 4 and 5 show that
compound Tvtﬁ?iﬁ?ﬁ%ﬁkabﬁ?ﬁrﬁgt@ﬁ%% H ¥R SIS D Rk B E a0 S BYGRT8yA
inhalation exdwitited) ani-oaphyjaetiehaet iy, Nehainistanneesudstancerad dasadthigkambay
inhalation blocked the development of the acute phase of bronchoconstrictory, reaction which by
indlcing SUTEAT Y e D A A o et oA A T o7 B a
doses 10 anelnEsOngkbzea. sighificapitprodebitivicafférseoitrdre gahdoms bintispaningacien bronthitd spasm
was detectggl Lhiigsegompound IV exhibits a significant protective effect with regard to systemic 24
anaphylactic reaction in vivo. Example 16 Anti-allergic action of compounds of general formula | on the
model of allergic rhinitis in guinea pigs The model of allergic rhinitis in guinea pigs was a&&d

Inhibition of systemic anaphylactic reaction of guinea pigs in administering by inhalation of

compound IV at dose 50 pg/kg

Duration of acute phase, Duration of sub-acute
Groups
seconds phase, seconds
Control 1 (normal saline) 18046 650434
Compound IV

0 400+25

50 pg/kg
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£104.6 628.34+80.6
Compound IV
68.0+54.7* 428.0+75.0
10 pg/kg
Compound IV
72.0142.1% 337.0£78.5%
150 ng/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
devélopment of the acute phase of bronchoconstrictbry 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



Guinea pigs were immunized according to the certain scheme for 1.5-2 months (Hutson P.A., Church
M.K. et at 1988): the animals were first immunized, by intraperitoneal administration of ovalbumin at
dose 10 mg/kg at 7-day interval (twice), then ovalbumin solution was inhaled to the guinea pigs using
the Pari nebulizer at increasing concentration beginning from 0.1% and reaching 1% at 4-day intervals
between inhalations. The last ovalbumin dose was 24dministered into the nasal passages using a
micropipette. 2% qours ost the last ovalbumin administration nasal washing was collected (through a
system of s%)neagle?f ﬁ%%gaﬁﬂa“dﬁé’h\é)es in nasal mucosa was assessed using a complex of histological
and. cytological methods. The compounds testEdayil¢cigolution) were daily administered in the form
of Inhalations iR UEOUHL AEMES R S AL PR FARASHBLE Y AIIGER (AfkEhalenge
was performed. Nasal wash-off was obtained 24 hours post challenge. Table 6 The effect of
compound IV on cytosis (absolute number of ce#é!4 B'#f a nasal wash-off Model + challenge
Compound IV Grotip tiddtoc@nérgld Fhinitis ) o Qulfeassltstiom)uddd 7 7 Cytosis 18.02.10 67.26.47**
43.76.650* differeace from the intact control; - difference from the ode}?é("SPsfé).OS'*-Pfﬁu %d-n

%) 0 -off of

hth
**.P<0.001) Table e &ttect o Igf)nr%%cz)%nécf\/ron |togr%1r%1e pallrrlasr%eetrélﬁs a nasal was

guinea pigs"-Gonfpsuell M IGreupintdttDoritrel modals (riinitisht0. 105usligenPySUbBopiash n=6

N=7 n=7 Macronbadpr b&k-0fukdn/ildsdk 16-Bhd £ 7-dyMnbesyasidey 0nd8 & dibuhsmséliach
Neutrophils 0.30.&?13.3*- .80 7.8**1.35 25 Eosinophil%7,02.45‘47.9***5.37 6.90001.32 Epitheliocytes

66.23.00 27 B 09 656357 PE3iHEPEAES Frvh WA IREAH. dBREFBTINE GRPSFEHRERIRFRL Hodel
(-P<0.05;P£0:10 1% -4<0:0a1) I &bl et 8-ddyeneéfeats dfecomp dunthidne NThb dadtite alonmive dofecediular

subpopulatipng gt Bagal WAs Offsa passages using a micropipette. 24 hours post the last ovalbumin
administration nasal washing was collected (through a system of speéial tubes) and changes in
nasal 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
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 4.7+0.88 6.1+1.42 5.741.54
Neutrophils 0.3+0.21 3.3*1+0.80 7.8%*%°+1.35




of guinea pigs (in 1 I) Compound IV Group Intact control Model (rhinitis) (0.1% solution)
Subpopulation n=6 n=7 n=7 Macrophags 6.21.29 7.91.88 6.10.75 Lymphocytes 0.90.24 4.1*.16
3.2*52 Neutrophils 0.030.021 2.10.67 3.11.02 Eosinophils 1.20.46 26.5***4.47 3.20.97 Epitheliocytes
11.81.4 11.32.10 26.3**4.31. Note: * - difference frgm the intact control; O - difference from the model
(* - P<0.05; **, - P<0.01; *** -P<0.001) It follows forn Tables 5-7 that under the conditions of modeling
allergic rhingtis,—¢ ouRe-v-sighificantty Suppresses-eesingphilicjnflammation gobbiS 15 St rted b
lowering down to %J%B?Hﬁlabsolute and refative number ofégﬁsih%(;%) ils,|as weér a;!)b‘y a S|gzﬁ| ant ’
lowering Cy1OSIS ||Ep1&&a1bm§ad1 -off. _xanﬂéle:r.’lsi)g\ntl aIIergzlt Hmmsmf co po%ﬁj@b‘figeneral formula |

in the modet ] REUHHOL |c ! modet-of ane gic |JIICUIIIUIIII.ID th UUIIIC pigs
was used. Imm%ﬁ?%ﬁ ISP énlmtéig%\%/%s sim 1%{aerr 0 ?Wetscrr%eﬁllm Example 7. 24 hours post the
last ovalbumin -aekniddstration beoridhozal\vedldr<washyoff was collected (through a eannula 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 (OAR&E&lenge
was perfOrmeﬂae?e@férc%Qfec&nﬂ_&ﬁi@ffﬁ%h%%%ﬁﬂ@&%ﬁ%%ﬂ!&lﬁ%%ﬁ%{%@ﬁ&%ﬁswmﬁr\Qﬁs(l?ﬁdiﬁ in 1 ul)in
broncho-alveolar wash-off Model + challenge Compound 1V Group Intact control (rhinitis) (0.1%
solution) N 657 Cytosis 726.882.4 1849.4287"5% Y3 lﬁéﬁ 4

. Compound IV
Group Intact control Model (rhinitis)
(0.1% solution)
Subpopulation n=6 n=7
n=7

Macrophags 6.2+1.29 7.9+1.88 6.1£0.75
Lymphocytes 0.91£0.24 4.1*+1.16 3.2%+52

Neutrophils 0.031£0.021 2.140.67 3.1+1.02

Eosinophils 1.2+0.46 26.5%**%+4 47 3.2°°40.97
Epitheliocytes 11.8+14 11.3£2.10 26.3%*%°°4+4 31

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.



* P<0.01. - difference from the intact control Table 10 The effect of compound IV on absolute number
of cellular subpopulations in broncho-alveolar wash-off of guinea pigs (in 1 ) Group Intact control
Model Compound IV Subpopulation (0.1% solution) 502.660.31 680.3105.0 640.157.98 Macrophags
(n=6) (n=5) (n=6) 101.424.3 328.3**49.18 233.0*45.77 Lymphocytes (n=6) (n=5) (n=7) 0 56.817.08
16.94.22 Neutrophils (n=6) (n=5) (n=7) 37.09.04 728.0**171.7 487.4**98.70 Eosinophils (n=5) (n=5)
(n=6) 1.6.96.09 0 2.48*1.84 Epitheliocytes (n=6) (n=5) (n=7) * - difference from the m(t;?ct cantrol;
difference from the model (*,-P<0.05;**-P<0.01) It follows from the data of Tables 9 an that
compound |V Unédefisherconditiong D¥ &lleygidspaewmenitisnbrodélbsignificabtly inbibits-sftaamatory
process that is manifested by decrease in eytosig, | gyvgﬁ@ng the level of the key inflammatory cells
eosinophils, by a sharp lowering neutrophil level as well as by decrease in lymphacyte number. 27
Example 1§ Study of anti-inflammatory action of comfetmidsbrbaseral formGlanrssihemodel|of
pneumonitis induce iA'fats by s=pha(?1{a P& Ynodel of sehhadex-induced (ng%)smaauﬂ)omtls in rats
Male Wistar rats weighing 270-300-g-were used-inithe teststnflammati iced by
a single inhalation of %phadex A-25 (hy&rophilic powder Wlf’h particle [sizes from 20 to 80 m) gt dose
5 mg/kg usiphg a do&ytgsdsewce whiclhviss M@D@ratory arsleg-gfghaesinhaler "Cyahdhaey7 ¢he

ientific-Researe RE)-
Scientific-Regeareinstitte for, Pimonology. of de RF)

Table 10
The effect of compound IV 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)
502.6£60.31 680.31£105.0 640.1+57.98
Macrophags
(n=6) (n=5) (n=0)
101.4+24.3 328.3%*1+49.18 233.0%+45.77
Lymphocytes
(n=6) (n=5) (0=T7)
0 56.8+17.08 16.9°14.22
Neutrophils
(n=6) (n=5) (n=7)
37.0£5.04 o 773.0%%k171.7 487.4%*+98.70
Eosinophils
(n=5) (n=5) (n=6)
16.9£6.09 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 pneumonitis 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.



A technique of inhalation administering sephadex and pharmacological substances Sephadex A-25 at
dose 5 mg per 1 kg body weight was administered to rats under ester anesthesia using an original
dosing device for inhalation administering dry powders. Following administration of Sephadex A-25,
Wistar rats rapidly recovered form anesthesia, and no peculiarities in their behavior and respiration
character were noted. The substances in the form 6f a dry powder were administered by inhalation at
dose 500 pg/kg 1 hour post Sephadex adminis%}a}ztlil%n t 8" for 5 days in succession once daily at one

and the same morning hours. The control was repreg’leen ed by two groups: a. group of intact animals,

anda group oftirdy sl mitiriedesanentory\eittios @b kenkepewnydntbatiornl Termedadlon dhernedpleeftic action

of pharmacological substances ongpRaHBXRIHARYEIRPFAR Y@ aRsessed using morphological and
morphometric pare%meters volume densitg and alveqlitis) 6 days post aerosol Sephadex

administration. MetR6FCHELY frhads “ﬁﬁ&@dﬁ‘i@%\?ﬁ%‘fﬂBH‘?ﬁgﬂaﬁical examinations of the lungs
stained by hemalltdﬂylmié"anid reoSieeghiMDZpDGNRrigeneetivdds thdtertthick histplogical Iun.g. slices were
prepared wherein RRUBRNNDJIMAR! Was, Geiculaledassyel audlumedrRz ol anerlisand

emphysema was assessed using the Avtandilov's mesh [Avtandilov G.G., Vvedenlye v ‘
kolichestve AhisyePBathBfiehEd mi%éiﬁiéﬁoi@gﬁg&?ﬁq\ﬁegéﬁw-%@Oﬁtﬁﬁ@sgpﬁm&hééinzg@@CB. 203].
Morphometiigiexasninabontefy pukgnanhty mpheid dssuaass alsosealiiat Rischeihisenes micro
preparationlg Ifnml%llurgaosét}/}vge@fixed according to the method of Beinenstock et al [Bienenstock J.,
Johnson N., Percy AN on)c':hial lymphoid tissue 1. Morphologic characteristics//Lab. Invest. 1973.
v.28 p.693- 698.] Atedumigueviftinhakition administering sefrond ¢h et plamimaenlivgicahshitiséanvieso
preparation was RlggRedne- 296 WRIE! el ATIN SAHIRe; £ AN RIS Ihe HiRGhge, aemain

and lobular bronchi were dissected, and morphometric assessment of volume density of the lymphoid
28 tissue AESHETRF NS 1RO BFERLAPTRE Xt P b Ao AL BIHE LAk S RN FREHER U Er a
magnifying glassi{msagnifialeshxdx \folkinavdensitytof apigGlitiscanetemphysamaesa, datermined

using the point galculation 1 ad . Cytelagical methods Broncho-alveolar wash-off w, ined in
rats and gu%%a %@g ﬁiildtg?l Eggéné aneé%f%%% Hé; %5%%% W%gﬁi%taci{ﬁglfusi}l}ggé %ﬁ?gsuléiﬁfsig) ?iggé)r%ea with

10 ml normal 43liReWIsALNRSE odeeimdsirisd BretdthaladenirmthéosestQiitnghptanboBiueoshbxoladekumber

of cells in lamhigytasis) Was deteamnpdiadhe bionchaxalyaokye WashothliguichRAVMbsinthehe
GoryaeVv's chamber. In the sme;gr of the BAW quuidg)reci itate obtaine usin%acentrifu ition at 200 g
i 3

AN d" e ALY allotihE 1o Rontak o ARESHYIABHas BRografivas

for 10 minutés and amne
calculated @dministered once with Sephadex by inhalation.

The results of therapeutic action of pharmacological substances on pneumonitis
development were assessed using morphological and morphometric parameters (volume density
and alveolitis) 6 days post aerosol Sephadex administration.

Methods used in the study

Histological method

Histological examinations of the lungs stained by hematoxyline and eosine.

Morphometric methods

4-5 um 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



percent) [Avtsyn A.P., Lukomskij G.I., Romanova L.K. et al. Endopul'monal’'naya cytogramma.// Sov.
Med. 1982. No 7. pp.8-14]. The study results were processed using variation statistics method and the
Student's t-test Table 11 Broncho-alveolar wash-off cytosis parameters of Wistar rats following
aerosol exposure to Sephadex A-25 and treatment with pharmacological agents (Mm) Cytosis
Absolute number of cells in 1 | BAW Sephadex Int&& control Compound IV Criterion (model) n=5
n=6 n=6 Cytosis 160.420.65 259.2*32.42 178.6*20.4 P 0.05 0.05 Note: * - difference from the intact
control Tabl&*1% BFORARS B A otes yRsgied it s facoPRARs 1o RE 1816 Hadesal
exposure tomSgphade xghs5(anghifeatiment Wity phatendeaingicdl agestisi{ Mim) Eyiosisnibsalute
number of C@l%&ﬂi&eh%é)% tMﬁQ%%ﬁQﬁg@é&%@ﬂOﬁ]tam control Compound IV (Sephadex) N 45 6
Macrophags 124.816.35 226.1°30.83 152.418.5 29 Lymphocytes 15.54.27 28.26.01 22.0*3.5
Neutrophils 0 20.4&¥®Bgicah metheds|ote: * - difference from the intact control (P<0.05) Histological

examination of theBigsCOBRAURE NG indUcestadistinetantitinfiamrpatonRelicrsRravalersa of

alveolitis was signijficantly lower as compared to the model group of animals; emphysema was not

practically %gtg%%gi& ‘f/naﬁh}r/n iﬁ\%g ﬁ%ttegrré)f\%o%? ‘@9 (f“alav‘\)yi(g1 ﬁ%ﬂ’ﬁ&ﬁﬂﬂg?\ﬁgg%o lﬁ%@tgoéfg@t‘ﬁgﬁs level
and numbetetfrmautdophilkeirethe/BAVWy iflarhmatokysorgeesswiers alseisigmificantlyclessprensunced
that in animale. adninistered with Saphasies for Foays Thusy ARl dhesexpainentalmodels

used suggests a significant anti-allergic, ) ) i
smears of the BAW liquid precipitate obtained using centrifugation at 200 g for 10 minutes and

then stained according to Romanovsky-Gimza, endopulmonary cytogram was calculated (in
percent) [Avtsyn A.P., Lukomskij G.I,
cytogramma.// Sov. Med. 1982. No 7. pp.8-14].

Romanova L.K. et al. Endopul’monal’naya

The study results were processed using variation statistics method and the Student’s t-test
Table 11

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

Sephadex A-25 and treatment with pharmacological agents (M#m)

Cytosis
Absolute number of cells in 1 ul BAW
Sephadex
i Intact control Compound IV
Criterion (model)
n=5 n=6
=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 (M+m)

Cytosis
Absolute number of cells in 1 ul 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




anti-anaphylactic and anti-inflammatory activity of compounds of general formula | manifested in both
in vitro tests and in modeling allergic and inflammatory pathology in vivo. Example 19 The study of

hypolipidemic action of compounds of general formula | on the model of hypercholesterolemia in rats
The study was carried out on male Wistar rats weighing 20020 g. Hyperlipidemia was induced by oral

administration of cholesterol loading, oily cholester@Psuspension: olive oil (Acorsa, Spain) - 5 mg/kg
We'gh of animals:—cholesterol ( |nm:: UsA)Y-1-g/ka-weight-sodivm-cholate(Sigma-USA-190 mg/

TTTCAy ALY |

kg weight. As a TRl T:?repa ation ]tﬂé‘ér%f)aratlon fron#ﬁw%—ﬁr%hp of Qtatlne?z'igle&a%or"
(Lovastating) manuiagipiad by the firm Meayck Sharp & Dol was, gged at/dose 4)1mgiky. Cholesterol

SUSpenS|0r‘ was-administered-da ||\/ in-the mnrnlnn for10 rla\/c The comp yuhds—tested lof dose 500

AT T T TotT T Ter

ltg/kg) and t%oféfere‘?fé@rﬁ'i‘éf)gféﬁ&??(&faab%?—f“ﬁ@‘ ﬁ"l’éf@?)vvere administered to the animals togester
with cholesterol suspensmn for 10 days All the animals received a standard brlquetted forage. The
animals were divid&gionie : pamgeontrol” - intact animals (n=6); "Cholesterol” - rats

that orally feCGWe@&HQ&%ﬁﬁeW' Qcﬁfél!lga('ars&%t akRYABIRINRor r%ﬁéﬁ‘%z@@ seceiyrdstielesterol
loading and Lovastatine (n=10); "Cwéﬁound IV" - rats that oraIIy received cholesterol Ioadla[%{and the

tested compSTHERIYI248) aBFoBH fQAhpRedeh R 4, IR 1 BRI A PEN AR AT 2 i Sical
processing @ft¢thed)yiphlpidiemie acticivesta sfpthesiestedisoiisianceswwasd0. Barjeckputwithniegard to

ihe "Cholesierol.aren,(Table h3chable. Y ahslesteroband yighiestide Jpush i lond ssiyimyand

liver of rats orally administered for 10 days wit olestero compound 1V concurrently

with cho|esté%1f1@amﬁ§%ﬁ@@!@%@%{é@@%ﬁ%ﬁﬁmompound IV (n=6) (n=10) (n=10) (n=9)

Total cholesterol SatgMib ¢c2bpled 20084k pOPRB:Al BORKOuEEN (e L0 MmblfehDbnfilafidrdcb4.31.7
50.61.3 50.51.3*

anti-anaphylactic and anti-inflammatory activity of compounds of general formula I manifested

in both in vitro tests and in modeling allergic and inflammatory pathology in vivo.
Example 19
The study of hypolipidemic action of compounds of general formula I on the model of"
hypercholesterolemia in rats

The study was carried out on male Wistar rats weighing 200420 g. Hyperlipidemia was
induced by oral administration‘ of cholesterol loading, oily cholesterol suspension:

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 preparétion 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” — intact animals (n=6);

“Cholesterol” — 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



(mg/100 ml) CLLD+CLVLD 25.60.8 65.71.2 49.90.9*** 46.10.9*** (mg/100 ml) Liver 2.29-0.13 3.60.4
2.410.17** 2.780.28** (mg/g of tissue) TRIGLYCERIDS Serum 85.79.2 99.28.7 93.67.5 95.17.9
(mg/ 100 ml) Liver 3.890.14 6.830.39 6.250.13 5.530.19*** (mg/g of tissue) * - p<0.1 *-p<0.05
***.p<0.01 Administering compound IV at dose 500 /kg resulted in a significant lowering serum total
cholesterol by 19.5%, hepatic cholesterol by 22. 7%°¢DL cholesterol by 29.8% and hepatic
trlglycerldes by.19% T com und tary| h| mlne loyvering total cholesterol level only by 9%,
exerted effectl%)n yOgtr1 tB?_ V\E/}eahdO vezfI \;\}b}élnsY\é; lipoproteins) that is shown in the
publication of the Internatlonal application WO 99/01103 and it is apparently less efficleblethan
compound IV ia;sipilanRiqlogi h@él@&fémﬁ'Bion“@ex%ﬁH%J?%F%%@Srﬁi?%ﬁ&l&&@%&gd%?‘ﬂpU“ds are

presented below, Experimental groups included: 1) "Cholesterol” -rats orally administered with oily

cholesterol suspER&BHYSH iﬁcd]afzg‘)l?}“@l(ﬂﬁ‘ﬁaﬁﬂﬂ%ow IafoprumgnsithtBelatsirh Gititenolesterol

suspension|and the tested compalontdy/; 31 3)Credesaiind |V -Iiblasttiats ofallgasvinistered with
oily cholestérol suspension and th <=§ted mono- od 14 salt|of comp &nd Vi 4) "Cg}mﬁound V-
2Na" - rats orally administered with BilY chole stero 'Suspensian and< ested di-so salt of
compound [VT8k!'Gwiapowhd V -'1Na" -rats orally administered with oily cholesterol suspension and
the tested nono-sgdippmsattiof the compour ; d-t=iNa"=rats-oralty-administered with
oily cholestorol(sus/?eon;ilon and te2ested monorsoditsn salt| of the@ampound 11196.6+5.7%*
mg
CHDL '
41.6%1.3 54.3+1.7 50.6%1.3 50.5+1.3*
{mg/100 ml)
CLLD+CLVLD
25.610.8 65.7£1.2 49.940.9%** 46.1£0.9%%*
(mg/100 ml)
Liver
2.2940.13 3.6+04 2.41140, 17%%* 2.78+0.28%***
(mg/g of tissue)
TRIGLYCERIDS
Serum
85.71+9.2 99.24+8.7 93.617.5 95.1£7.9
(mg/100 ml)
Liver
) 3.89+0.14 6.83+0.39 6.25+0.13 5.5320.19%**
(mg/g of tissue)
* —p<0.1
3 _ p<0,05
% _ p<0.01

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;



7) "Compound Il - INa" -rats orally administered with oily cholesterol suspension and the tested
mono-sodium salt of the compound II; 8) "Sim" - rats orally administered with oily cholesterol
suspension and Simvastatine; 9) control - intact rats before beginning the test. At day 10 of the test
blood samples were taken following decapitation of the animals. The animals fasted for 12 hours prior
to decapitation. Blood serum total cholesterol, triglyéérides and high density lipoprotein cholesterol
(HDLC) were meagured. Low very Jow density lipoprotein cholest ro(l} as calculated, by th
iference between, tRTERAIEGRTS) AYtI FEE ORI AT A S R SAET AR
triglycerideshweeatdbtermirativus g tfiemxymaiic; methods. Cholesterol level in high density
lipoproteins (a-LP)was detsimined usind the, RiainiiainnReiRamh Yl Rl ARt Y- REithn and

phosphotungstic acid and magnesium ions. Statistical processing Data in the tables are presented as
a mean valug® &l drdodirsr sdighifapeddt differences between the groups "cholesterol" and

“preparation..." was) assggseady theNwo-samplied Siddentfei-tesh Hryahpraablldysfepisinaidated in

the table graph S t-g(ri]?ngr%[-a 0%11 the (?I%efcf eofcthe conryqunds on blood serum cholesterol and triglyceride

levels of rat?sﬁ)t%tz receved cholesterol [oa |rr1nda are présented in Tables 1.4 to 21. Table 14
Experimental hyperctotaseroieHia Ld rietabslis alpariaieretbrs ih vdrscinlgfiooimismisiotoabéginning

of 10 days qf,chalesiarab-sxneringnt{ne2@heading(n=20) Total cholesterol Serum 59.91.4
135.710.9 32 HDL 38.21.2 32,51.1 L DL +VLDL 20.31.3 103.211.5 Triglycerides Serum 83.64.6

156.611.4 HDL 1901820P%1dd! r B3y Bt 88 s2snisssiies gvily Y P hlsRTet iRy Bilg chiblesterol
suspension tte rats desitesbiivansigniffcant & doid fise in serum cholesterol level and in 1.9-fold rise in

tiglyceride levels. dn.die,deyalopmeni afinduced i peyindemia R rholeatestkioneed oy 15%.
5-fold rise in LDL+VLDL cholesterdl was observed. 2.3-fold rise in LDL+VLDL triglycerides was
observed. 9) control — intact rats before beginning the test.

At day 10 of the test blood samples were taken following decapitation of the animals.
The animals fasted for 12 hours prior to decapitation.

Blood serum total cholesterol, triglycerides and high density lipoprotein cholesterol
(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 (o-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

bEd

differences between the groups “cholesterol” and “preparation...” was assessed by the two-
sampled Student’s t-test. Error probabﬂity (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+1.4 135.7+£10.9




Table 15 Blood serum cholesterol and triglyceride levels (mg1100 ml) in rats at day 5 of the

experiment Groups Parameters "Cholesterol"

"Compound "Compound "Compound "Sim"

IV-INa" IV*"

2Na" (n=20) IV" (n=20) (n=10) (n=20) (n=19) Total cholesterol Serum 92.33.5 84.23.9 72.03.0
80.62.8 73.67.3 P=0.0001 p=0.013 p=0.04 HDL 34.31.3 35.81.2 33.11.4 35.01.3 27.82.7 38.82.9
44.32.7 LDL+VLDL 58.04.1 48.54.5 43 08.3 p=0.0886 p=0.02 6 Triglycerides 88.34.8 110 87. 1

120.68.9 106

levels (mg/1 OO ml) in ratgna{“day 8 of the

U oOTI 0TI OTT U TT

experlme?f?ﬂé]’&ups Pararheters "ChiAedtklol" "Compound

"Compound
cholesterol
37.11.4 35.

"Compoumd $ipr. V" INa"

103-38-1-09-16.0.90.25.1 Sefu
36303 21.8 ps

1.8 HDL'3t

V" 2Na" g=20) V™ (n=20)

um-127.210.6-100.112.8

("=T0) (G215 19) Tote
2=0.08 p:ﬂ 03 p:ﬂ 004.3591.2

£0.0007 p=0.0003 p=0.01 ¢

7.38.7 61.96.6 54.35.8 66.913.4

LDL+VLDL

97.011.3 p=:A4hp=0.01 p=0.002 p=0.43 Friglycerides 119.910.5156.6+11.4
HDL 19.0+14 24.3+1.8
LDL+VLDL 58.716.2 132.6+£12.8

10-day administering oily cholesterol suspension to rats resulted in a significant 2,3-fold

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 80.6+2.8 73.6%7.3
Serum 92.3+3.5 84.213.9
p=0.0001 p=0.013 p=0.04
HDL 343413 35.8+1.2 33.1£14 35.0+1.3 27.8+2.7
38.8+2.9 443427
LDL+VLDL 58.0+4.1 48.5+4.5 43.0£8.3
p=0.0006 p=0.02
Triglycerides 88.3+4.8
110.8£7.1 120.6+8.9 106.616.2 108.9+6.9
Serum p=0.013




150.613.6 154.211.4 146.411.2 125.89.4 Serum p--0,085 Table 17 Blood serum cholesterol and
triglyceride levels (mg/100 ml) in rats at day 10 of the experiment Groups " Parameters "Cholesterol"
"Compound Compound "Compound "Sim" IV"iNa" IV" 2Na" (n=20) IV" (n=20) (n=10) (n=20) (n=19)
Total cholesterol 95.25.4 97.47.1 97.93.9 93.910.2 Serum 135.710.9 P=0,003 p=0.006 p=0.003
p=0.01 36.50.9 37.71.0 40.01.9 HDL 32.51.1 32.7132 p=0.093 p=0.02 p=0.002 58.75.3 59.77.2
57.34.3 61.29.7 LDL+VLDL 103.211.5 p=0.002 p=0.003 p=0.002 p=0.01 34 Triglycerides 132.58.4
127.36.2 156.61.1.4 143.38.9 142.05.4 Serum p=0.096 p=0.03 Table 18 Hypercholes?é?iﬁéﬁmia
development inBaxpksementbdlasiemobisdrigipctGdolestie (ol/gpo ud)Litpiasaetap & ki theparareatars (mg/100

ml) Prior topeginning 5 daysof 8 daysof 10 daysof Pdlérggﬁ rsthechotesterotchotesterot
cholesterol loading experiment loading (n=12) loading (n=12) (n=12) (n=30) Total cholesterol
112.99.2 “Compound | “Compound
U Parameters “Cholesterol” | “Compound “Sim”
IV” 1Na” IV” 2Na,,
(n=20) IV” (n=20) (n=10)
(n=20) (n=19)
Total
cholesterol
103.3£8.1 99.1+6.0 90.245.1
Serum 127.24£10.6 100.1£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 33.241.8
p=0.0007 p=0.0003 p=0.01
67.318.7 61.9+6.6 54.3+5.8 66.9+13.4
LDIL+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 15424114 | 1464+11.2 125.8+9.4
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
95.2+5.4 97.4+7.1 97.9+3.9 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 37.7£1.0 40.0£1.9
HDL 32.5£1.1 32.7%1.2
p=0.093 p=0.02 p=0.002
58.74£5.3 59.77.2 57.314.3 61.2£9.7
LDL+VLDL 103.2%11.5
p=0.002 p=0.003 p=0.002 p=0.01




Serum 89.11.8 153.014.7 144.612.8 p=0.025 47.53.7 HDL 66.71.1 50.35.1 46.72.9 p<0.02 65.410.6
LDL+VLDL 22.51.7 100.917.3 97.914.0 P<0.001 Triglycerides Serum 74.84.1 94.59.2 129.717.9
115.818.9 35.03.1 HDL 43.11.9 46.04.6 35.53.1 p<0.05 59.57.6 LDL+VLDL 31.73.7 76.014.7
80.316.2 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¥se in triglycerides IeveI (Table 18). HDL
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IV-1IW' IV-1INa" lll-INa" = 12 (n~ (n=12) (n=12) (n=12) (n=12) Total cholesterol 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 49.02bc48 53 8

Hypercholesterolemia development in experimental animals in the “Cholesterol” group

Lipid metabolism parameters (mg/100 ml)*
Prior to
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+1.8 153.0£14.7 144.6+12.8
p=0.025
47.543.7
HDL 66.7£1.1 50.3+5.1 46.742.9
p<0.02
65.4+10.6
LDL+VLDL 22.5+1.7 100.94+17.3 97.9£14.0
p<0.001
Triglycerides
Serum 74.814.1 94.549.2 129.7+17.9 115.8+18.9
35.043.1
HDL 43.1£1.9 46.014.6 35.543.1
p<0.05
’ 59.547.6
LDL+VLDL 31.7£3.7 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.



p=0.01.2 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+VLDL 59.57.6 ] 57.49.1 48.24.9 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 "&holesterol" "Compound II- [IV-1Na" IV-INa" Ill-1Na"
(n=12) INa" (n=12) (n=12) (n=12) (n=12) Total cholesterol 120.84.3 124.85.8 108.88.2 Serum
153.014.7 140.813.6 p=0.07 p=0.11 p=0.03 HDL 50.35.1 54.92.4 54.23.4 48.42.7 52.92°F
65.06.0 70.66. 86&4&@&@&&“&@&@1&@3@@8&&%«:@@@@@9xpxz@shtldpscﬁ LBhd: clq:lg»tmﬂxdes 95.45.7

AL

Serum 129,
LDL+VLDL

717°9116:310°512448:9 1116172 p=0-12 @ &u4s° 046 45:82:342:22:145:232
76.014.7 70.59/0 53.24.6 79.27.7 73.915.4 Table %
“Compound | “Compound | “Compound
Parameters “Cholesterol” “Compound II-1Na”
IV-INa” IV-1Na” II-1Na”
(n=12) (n=12)
(n=12) (n=12) (n=12)
Total
cholesterol
94.4+3.4 89.0£5.0
Serum 112.949.2 96.91+4.5 109.7£9.4
p=0.079 p=0.035
60.7£3.1 55.142.8
HDL 47.5+3.7 49.0£2.1 49.5+3.8
p=0.012 =0.11
33.744.5 41.746.5 40.0+5.4
LDL+VLDL 65.4%10.6 60.2£10.6
p=0.015 =0.073 =0.048
Triglycerides
63.3+5.4
Serum 94.519.2 83.216.3 87.4+9.4 80.9%5.5
p=0.009
HDL 35.04£3.1 39.443.5 30.9£1.8 30.0+2.2 32.612.5
43.7+4.6 32444
LDL+VLDL 59.5£7.6 , 57.449.1 48.2+4.9
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” IIT-1Na”
(n=12) INa” (n=12)
(n=12) (n=12) (n=12)
Total
cholesterol
120.8+4.3 124.8+5.8 108.84+8.2
Serum 153.0+14.7 140.8£13.6
p=0.07 p=0.11 p=0.03
HDL 50.3%£5.1 54.9+2.4 54.24+3.4 48.4x2.7 52.944.1

44.52.5



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-l.Na"
[lI-INa" lI-INa" (n=12) (n=12) (n=12) (n=12) (n=11) Total cholesterol 122.19.8 123.37,3 102.36.9
Serum 144.612.8 134.412.5 p=0.18 p=0.18 p=0,014 53.42.2 54.72,2 HDL 46.72.9 52.93.8 48.82.4
P=0.09 p=0.046 68.710.1 70.58.9 53.57.3 LDL+VBDL 97.914.0 79.712.6 p=0.1 | p=0,12 p=0.02

Triglycerid
31.51.8 34.
Administeri
cholesterol
the level of
that mono-
cholesterol
of the expe
the effect o
(Simvastati

s-81-94.4 -Serum-J-115.818,9.109.35.1-1

0310.5.108.511.3 p=0.11-35.53.1- 362
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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-1Na” III-1Na” II-1Na”
(n=12)
(n=12) (n=12) (n=12) (n=11)
Total
cholesterol
122.149.8 123.3£7.3 102.3+6.9
Serum 144.6%12.8 134.4£12.5
p=0.18 p=0.18 p=0.014
53.4+2.2 54.7£2.2
HDL 46.712.9 ‘ 52.94+3.8 48.8+2.4
p=0.09 p=0.046
68.7£10.1 70.5+8.9 53.547.3
LDL+VLDL 97.9+14.0 79.7£12.6
‘ p=0.11 p=0.12 p=0.02
Triglycerides
81.9+4.4
Serum 115.8+18.9 109.345.1 109.3£10.5 108.5+£11.3
p=0.11
HDL 35.543.1 36.2+2.6 31.5%£1.8 34.312.3 38.9+2.4
50.414.8
LDL+VLDL 80.3+16.2 73.14£5.2 75.0+8.5 69.6+11.1
p=0.1

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

total cholesterol (CH) by 29% and cholesterol of the VLDL+LDL fractions by 40%, but it did

2.6

hange

by action dynamics on serum total
s Whereas by day 10

under



begun action at earlier terms of the experiment (by days 5 and 8). The both sodium salts of compound
IV elevated HDL already by day 5 of the experiment, whereas compound IV elevated this parameter
only by day 8. The reference preparation Simvastatine did not effect HDL cholesterol. Furthermore,
disodium salt of compound IV lowered serum total triglyceride levels at days 5 and 10 of the
experiment. A distinguishing feature of the compouﬁ V mono-sodium salt was the ability thereof to

lower serum total triglyceride | hereas lowering tot olesterol and VLLDP cholesterol levels
and rise in ﬂé)f%gnv%% %gerlgvlegv(\)/?er gi\sl?rﬁu 3%5%%658 dian %@nﬁ?}gﬁtﬁ@qweﬂ fio- sodium salts.

Thus, as comparedie teuligtivhtpiofthegesiptunosdiscleseddrstileupulshiiationrof siptermatosal
application WRIKO3,apddhe camprounds arongsedindiednsiant breniest. salisfdhsd

compounds Il, Ill, IV and V possess enhanced hypolipidemic activity including the capability of

lowering sef UM tAYIVESHEE Ot JRLREIRREE BB M At ding 1N dioreersioemivalsighticash 2ithg HDL
cholesterol.cExganpiée 16vStirdytind mgpotipidqrniereffestootweropadadsot ffenarahfiofmutadpotntie model
of "endoge o I lemia in.gui igS.. he study was czflrgeda ut.on malg inea pigs
(Aguti line) %%?gh%}go%ﬁgﬁﬁgw%ﬁ%%%é&ﬁrﬁ%%{%é’% 3%] gays. eacszglﬁ roh’gsrgtupﬁn?ﬁn eE%G%gﬁinea

pigs (intact RfiMRalsTionnd Cotfp&ImaCsthgiswpraiEreHdminsterédubi.-dBlel bsittheodivpesttient (from

day 1 of adsminpsterny fatlaadipg)L The.anpalsof experimeatal ol uRsRCee.aray Jpkadddays a
compound studied and fat &oa,[()jing. Tgse omm)und studied at doses indicated. below was administered
agaiitien QY o0 DB SR R B AN L S e BFpBiERe TRband

in the form of af’ agueous sdlution
preliminary chelastsdotornrtitaatel datidiby vadhurheomptued dte lofbredl Aeguweiofhlt Gigl fuqyaist levels

administeriggdhg ssubsiangerstudiedExperimental groups: 1) "control” - intact animals; 2) "fat"-
animals that received fat loading only; 38 3) "compound IV" - animals that received fat loading +

compound IV at dOsHSBEUHI BHHFWERGREORPOLEBhYJURPVediam;fakIE ik abdiRetheiaoading +

compound Mwt:desend @Y/l hedyaveight. Witeaalawiibioethseorsehalesteral Bpaisiglyeride

jevels In 9ujagaPias 1Rt IPER O B HRRTIBAR NN G oRTBOHER I S A5 RRRE P timu g ables 22
. sodium salts. '

Thus, as compared to the activity of the compounds disclosed in the publication of
International application WO 99/01103, and the compounds proposed in the instant invention,
salts of the compounds II, HI,. IV and V possess enhanced hypolipidemic activity including the
capability of lowering serum triglyceride, total cholesterol levels including LDL cholesterol level
and elevating HDL cholesterol. |

Examp_le 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 304425 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 preliminéry
heated corn 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” ~ intéct animals;

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



Blood serum total cholesterol level in guinea pigs that received fat loading and the compounds studied
Serum total cholesterol Day 28 Day 31 Control 37.43.3 71.714.5 Fat 74.411.4 n=9 55.56.3 49.23.9
Compound IV n=10 P=0.064 52.96.5 46.34.1 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 conﬁﬁ)unds studied Serum total triglyceride levels Day
28 Day 31 Control60.12.4 Fat 89,714.0 123.135.6. C ound IV 66.86.7 134 C ound V
52,351 56.06.1 30 TSN ERAl TR Bl F B NG HSC B S0 5157 oG Gorurn
guinea pigs thdy weigdived fat loading and the compounds studied Cholesterol, mmole/100 ml Total.

VLDL LDL Contro} 384338307 34 2dEn &t & FRtdfithl L4 dndpbénE 30 LUABsé30ddipig

Compound |V 49.23.9 3.00.71 P=0.040
body weight.

The data on blood serum cholesterol and triglyceride levels in guinea pigs that received

fat loading and the compounds studied, are presented in Tables 22 to 25.

Table 22
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 89.7x14.0 123.1+£35.6
Compound IV 66.8+6.7 69.0+13.4
Compound V 62.3£54 56.0+6.1




41.92.7 Compound V 46.34.1 2.10.4 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, g/100 ml Total VLDL LDL Control 60.12.36 38.162.86 16.130.97 42.78.62 Fat
123.235.6 59.519.7 P=0.015 Compound IV 69.013.4 33.212.3 29.62.4 Compound V 56.06.1 22.54.4
23.11.9 P=0.1 P=0.1 P=0.053 The studied compo@ﬁds 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%. 40 110 9 100 -fat 90 E sp -50 #d#kd i 70 150

ftag/kg sp 1500 ltgiko-Hofs:aOPIVKOinAD S Qe 48-80H0 A AAAISAB R S22 oHiaYS f1i8 tlarChange in
serum total cholesterol level as effecte% éb% fat loading and different doses (50-1,500 ug/kg) of

compound TV. Thin vertical lines TRaitatd L 13HER dHEMR AR IR HRdan value,

Cholesterol, mmole/100 mi
Total VLDL LDL
Control 38.4+3.3 1.6+0.07 32.2+2.8
67.6x£10.2
Fat 74.4+11.4 4.1+1.2
P=0.009
42.1+3.5
Compound IV 49.2+3.9 3.0+0.71
P=0.040
41.9+£2.7
Compound V 46.3+4.1 2.1+0.4
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 123.2+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%.



Advantage of the claimed compounds, in particular compound 1V, 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 ug/kg differing 30-fold. Thus, the claimed compounds corresponding to general formula |
possess a significant hypolipidenuc activity considépably improving the lipid metabolism parameters in
blood serum and in the liver. Example 20 Study of anti-inflammatory action of compounds of general
formula | on the model of .carrageenan rat paw edema The experiments were performed on white
outbred male rats weighiry) 250 g. A total amount of animals per ¥ periment was 12. The model of
carrageenan-inducg edema according to the method of Winter ef al. was used (Winter et at. Studies
of the mediators of¢he'™tiite inflammatory response induced in rats in diffe, ept sites by carrageenan
and turpentine.//J.I%angg ol. 1971. V.104. P.15-29). 0.1 ml 1% Fageenan solution (SERVA) was
subplantarly injectef into the right rat paw. The animals were ptated irfto individual chambers. Gel
(1%) comprising a &b gs—irfithpgidkely following
carrageenan admingstrati ) 4 hours post administration of
carrageenan, paw \f@luﬁ?es were measured using a ples 3 Jgo liggilﬁéﬁ{gerapeutic effect
of the gel was asséSse?Otj grcomparison with the intact left
paw of the given afima al grouoijenikpatory reaction

ST Rt ERcy
inhibition expresse@in pe! M [a: difference x 100 Volume
S xtQ—-vot /8 g&ifkgontrol) The tested

gain = Left paw volfme Iny

compounds VI and XII14fr e &

respectively, and the resfe ence preparation diclofenac (1% gel) inhibited edema by 62%. Examples of
dosage forms Example 021{),6(. JabletsgThe tajlets, arg prgpaked,ySikyg the ingredients presented below:
Compound corresponding to general formulgall)c,)sr a

Fig.1. Change in serum total cholesterol level as effected by fat loading and different
doses (50-1,500 pg/kg) of compound IV. Thin vertical lines indicate standard deviation from the
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 correspon(iing 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



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 | 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 passible. C. Ointments Example of ointment composition:
Compound EUHBSHGRATG T Go et aMBHRRIET O 2 R RTAER AR ARSI St rbHoBE £.500 pig
42 Vaselinglt®g@igtapbrilsgar8 prepdtedpotordifegrtotite genernalyskred htechhologyes2e GEls

Example Ofiﬁ&%&QWQQQhQQ Sforashending e generak igimia %ﬁap%%@g%tica"y
acceptable salt thereof 1-500 mg Carbopol 200 mg Benzyl alcohol 20 mg Ethyl alcohol 300 mg

water Up to' 838 PR ODWP soRERdr(Fak TffalationE: TELampRiesT septinadniibiipheimssssee hisesht
correspondings tngenesa@hkonndila foahafoparmaceutically acceptable salt thereof 20-200 mg lactose
Up to 1 g The powder is filled in%ﬁrsegceec}%gevice (container) or into a gelatin capsule. F. Nasal spray

Example of a spraycempgsiion:

Left paw volume

o Volume gain ., . imensy X100
Inhibition = 100 ~ £

Volume gain, ...,

The tested compounds VI and XIII 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



Compound corresponding to general formula | or a pharmaceutically acceptable salt thereof 1.5-150
mg Purified water Up to 15 ml G. Eye drops Composition example of eye drops: Compound
corresponding to general formula | or a pharmaceutically acceptable salt thereof 0.5-50 mg
preservative 10 mg Purified water Up to 5 ml H. Solution for injections Composition example of a
solution for injections: Compound corresponding to?general formula | or a pharmaceutically
acceptable sglt tfg.ereof 0.2-20 mg Water for injections 2 mg MCSL.LF 43 CLAIMS 1. N-acyl
derivatives of &S acids of general formula | HOOC-(CIIg)%gCO-NH-CH-OOOSZ ()CH, 1.. R
wherein n is 2 or PamdeRdarepresendseeaid Nb thd R2eraHly KGodh3eetheldfyand pharmaceutically
acceptable salts thergaf, with proviso that the compound of general formula I is not
N"-succinyl-L-histidine, succinyl-L-tryptophane, succinyl-D-tryptophane and succinyl-D,L-tryptophane
and a dipotassiunt SRS OENOBREE I, tryptophane methyl ester, N'-glutaryl-L-histidine methyl
ester, N"-glutsyipbdfypiaphapedmgtbydaster mad\ -pistaryl-D-tryptophane methyl ester. 2. The
compound ac ordlngutto Cll im1, }/g(g;ugrs%llrt:tggr%gg;aceutlcally ac f%)table salt is mono- or disodium salt.

1Ca. fi

armac CCe . : m
3.A processp or preparing N2y dervatives of amino acids 0 ger%ral formula |
HOOC-(CHXarB3o-NH-CH-00082 (1) CH2 200 mg
Benzyl alcohol 20 mg
Ethyl alcohol 300 mg
water Uptol0g

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

pharmaéeuticaﬂy acceptable salt thereof 0.5-50 mg
preservative 10 mg
Purified water Up to 5 ml

H. Solution for injections

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

Water for injections 2mg



R, wherein nis 2 or 3; and R1 represents N NH R=H or pharmaceutically acceptable salts thereof,
comprising addition of glutarie or succinic acid anhydride as a, solid to agueous solution of an amino
acid of general formula: NH2-CH-000H C112 RI MCSL.LP 44 or a salt thereof, wherein RI represents
NON 1-1 and optionally conversion of the target product into a salt thereof. 4. A process?fé}sér‘e%aring
N-aryl derivatives of amino acids of general formula | . IOOC-(CH2)n-CO-NH-CH-000R2 (1) CH2 Ri
wherein nis 2 or and R1 represents eee NNH rNZ H or salts thereof, comprising reacting in a
biphasic system of glutaric or suceinic alnhydridec(}?jl§I gueous or agueous-organic solution of an
amino acid of general formula NHZ-CH-COON i% or a salt thereof, or NH2-CH-00082 CHZ

wherein R2 repregents 19-'5'33»1'C2clé§va@09s'?' represgniz ¢ Nidigee l\UfNHngeral formula 1
HOOC—(CHz)n—CO-NH—(EH—COORZ 1))
s
I
wherein n is 2 or 3; and

R represents

| eee
@ N%/NH

H

R,=H, -CH3, -C,Hs
and pharmaceutically acceptable salts thereof,
with proviso that the compound of general formula I is not N®-succinyl-L-histidine,
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 methy! ester and N*glutaryl-D-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—(liH—COORQ 4))
C‘Hz
R,
wherein n is 2 or 3; and

R represents

N NH
X R,=H

or pharmaceutically acceptable salts thereof, comprising addition of glutaric or succinic
acid anhydride as a solid to aqueous solution of an amino acid of general formula:
NHZ-QH-COOH
s
R,



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-aryl derivatives of amino acids of M C SL L P 45 geréfal f6finula
| according to claim | or pharmaceutically acceptable salts thereof in an effective amount and
pharmaceutically acceptable additives. 6. The phard¥aceutical composition for controlling the level of
eosinophils, neutrophils and lymphocytes comprising N-acyl derivatives of amino acids of general
formula | according claim 1 or pharmaceutically acceptable salts thereof in an effective amount and
pharmaceutically oagsgpthirkes aditiees R7 repsesetN-acyl derivatives of amino acids of general formula
| according to claim 1 or pharmaceutically acceptable salts thereof for manufacturing a medicament
possessing anti- alIéT“giJ:, anti-anaphylactic, anti-inflammatory and hypolipidemie activity. 8. Use of
N-acyl derivativeshef aMiiho acids according to claim 7 for manufacturing a medicament for lowering
antigen-dependent histamine secretion, hasophil degranulation as well as for controlling the level of
eosinophils, ncutrSPHRSRANAPHBERET G EasbPIRMLE PR ATAIVEE Sf-amino acids according to
claim 7 for manufaciupiiagess fmeshgameniiac drelionating thensympibms ghbrdhomalasthma,
psoriasis, obesity, | c§ i ge [ i ?¢ isease, myocardial infarction and stroke. 10. Use of
N-acyl derivativecd oind & I}'d%séd%rz;ger%a (fr)gérlg?ula | HOOC-(CH2)n-CO-NH-CH-OOOR, (I) CH2
wherein nis 2 or 3; and R, represents E%EZN,NH N H R2 =H, -CHs, -C2H5 or pharmaceutically
acceptable salts thereof, for manufacturing a medicament for ameliorating the symptoms of allergic
rhinitis, pollinoses, season and year-round rhinitis, allergic pneumonitis, atopic dermatitis,
atherosclerosis, uﬁik%?i&?éﬂ@@é'{ﬁﬁ’@luding anaphylactic) reactions to insect stings and medicaments,
cold allergy, and alleggiceanjunctivitis. 11. A medicament possessing anti-allergic, anti-anaphylactic,
anti-inflammatory and hypolipidemic activity comprising N-acyl derivatives of amino acids of general

formula | accordinl or phzTLmaﬁeutically acceptable salts thereof.
¢ée
N Ny NH

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
NHT?H-COOH
s
R;
or a salt thereof, or
NHZ—(‘iH-COORz
i
R,

k

wherein R, represents -CHs, -CoHs,

and Ry represents

| eee
@ N

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
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general formula I according to claim 1 or pharmaceutically acceptable salts thereof in an
effective amount and pharmaceutically acceptable additives.

6. The pharmaceutical composition for controlling the level of eosinophils, neutrophils
and lymphocytes comprising N-acyl derivatives of amino acids of general formula I according
claim 1 or pharmaceutically acceptable salts thereof in an effective amount and pharmaceutically
acceptable additives.

7. Use of N-acyl derivatives of amino acids of general formula I according to claim 1 or
pharmaceutically acceptable salts thereof for manufacturing a medicament possessing anti-
allergic, anti-anaphylactic, anti-inflammatory and hypolipidemic activity.

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

9. Use of N-acyl derivatives of amino acids according to claim 7 for manufacturing a
medicament for ameliorating the symptoms of bronchial asthma, psoriasis, obesity, ischemic
heart and cerebral disease, myocardial infarction and stroke.

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

HOOC—(CHz)n-CO—NH-(IIH-COORz @

o
Ry
wherein n is 2 or 3; and

R, represents

| ese
worys"

H

R, = H, -CH3, -CyHs

or pharmaceutically acceptable salts thereof, for manufacturing a medicament for
ameliorating the symptoms of allergic rhinitis, pollinoses, season and year-round rhinitis, allergic
pneumonitis, atopic dermatitis, atherosclerosis, urticaria, allergic (including anaphylactic)
reactions to insect stings and medicaments, cold allergy, and allergic conjunctivitis.

11. A medicament possessing anti-allergic, anti-anaphylactic, anti-inflammatory and
hypolipidemic activity comprising N-acyl derivatives of amino acids of general formula I

according to claim 1 or pharmaceutically acceptable salts thereof.



