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

(Cetirisine, Loratadine) and potentially cardiotoxic (Terphenadine, Asthemisol (Ebastine) effects
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| ower i ng bl ood | evel of cholesterol and trigl ¥lcer| ds ma\]/D be used

olesterol (LDLC) and very low density lipoprotein cholesterol (VLDLC) which are called
“atherogemc” 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
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animal species and administration rates are used. The results obtained show that in mast cells of
animals a significant lowering histamine level and antigen-stimulated secretion thereof occurs
under the effect of y-glutamyl histamine. Decrease in bronchia.l 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 ahd
intrétracheal route of administration at a low dose of 50 pg/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 SO0 pg/kg was shown to significantly lower
intensity of delayed type hypersensitivity. Furthermore, glutaryl histamine at doses 50 and 500

pug/kg also possessed some anti-cholesterolemic activity lowering total cholesterol by 5 to 7% as
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I nternational application publication WO 99/01103, synthesis of
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char ac I St:] .pr.ese apdat f . Sp ronet.ry, In
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succi nyl pryptophane is nmentioned in the US application 2005079515. In the
i ndi catesougalmngthytdsten [Glidilis(@Me} (XHHasitbe OIS 306L69 hs an yneropdiateeusadiin the
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nyocar gi,ad sdedGbRRi-¢ HpcJustus |iebigs annal en der chem e, 1966, Band 691.
P. 159-164, racem C succi nyl '

In the International application publication WO 93/04690, the compound succinyl

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

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

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

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



5 tryptophane is disclosed. In Tetrahedron, 2005, v.61, N24, P.919-926,
physi cal -chem cal characteristics of succinyl-L-tryptophane and

succi nyl - D-trypt ophane are presented. Any information about bi ol ogi cal
activity thereof is lacking. In the article Joseph R Votano et al.
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1992, p. 360 GluryldsagplopharCitetiyl @dte® f(XaIT) 19 ndsttidhed Mn 26! QRiTe RAABA. S.,
strong nz%ijﬁgl ine nediumis disclosed. In the publication of SormF.,
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synthesis process of succinyl ‘tyrosine ef ester 1'n a mxture o
and et hypicaspnthesis schaique rinpresented and solyoFENMRI datnarei presehtednout yof ghiysieal-

et hyl ester chl orohy.gﬁrkate and aric anhydride in the resence of NaHCC3
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the instant invention is providing novel effective N-acyl derivatives of
ami no PRRHG@EORNY QY MHOBuhich! Pipcase sphptdating of hieganiofampe Seids jghyaric
anti - abhfide Hﬁrﬁ)% - it Ahdydray! ﬁ,ﬁ&ﬂeﬁﬂe%&aﬁqaé OBuftherndW, 95 e 2Nd
not show™ng side effects, pharnaceutica
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
presence of NaHCOj; for maintaining a weakly alkaline pH.

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

Object of the instant invention is providing novel effective N-acyl derivatives of amino

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

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



6 conpositions based on them use thereof as nore effective anti-allergic,
anti-inflanmmatory and hypolipidem c agents, as well as novel processes of
synthesis of N-acyl derivatives of amto acids. The inventors have

devel oped a sinple and efficient process of synthesis of conpounds of
gener alcomnositions basedrigi heinnysq therenbes glone affeaiveranticallergic.cangininflamimagory randhe
f or m of I, d. | d t lut 1 on .of i i d ien 1.
absencd 3P ARE Seent A8 iCal Ro R MRS T B P or 3T (B BRE srbidp
with aaidsticiently high yield of 55 to 60% The inventors have devel oped

one nore synthesis praqcess of conpqun?s of general fornula I including
N-acyl deri vEiS M¥enter Ve dptRloredhtmple, frdopffisicat piorest qisyei@sss § cempounds
react i Qf gehBraf féHRIIAS cEnsIATeSM RANSLGHE ™ sBEciAR AAYENSinhind b RE SQlidtison
or tryptophane salt and an “acyl ating agent solution in a suitable organic
sol ventadded tesaimagiuehies sdyticat dfrag aagjamacidie tesabs@emodiinorgdni¢ had ongarintbasmwithe

i nstant_,i nvent,j on rel at.es t.og novel. agc) deri Y of am no aci ds of
generaIObta’fH(I)lrrl tﬂi’eatafge?%t(%? r‘a‘lfﬁﬂem Eﬂ%—hd@?}l?ﬁo 8@12 Rl wherein nis 2
or 3; and RITHeefivesont BaveCddveldpelRml, mofeHSynthdsesHprozest ohas | gfagdnéral

acceptabl e salts thereof possessing anti-allergic, anti-inflammatory and
hypol i dPaeHad ingdeding N-agyb dematiyes off stiding & taypiephaap athich pracess by hestastippr
prepari; ivat ] ids: af eof
Compr ity Die {8k Acifife B AMMRond Hlfing ol M P p@Bhp oAl add 5
sol i d taoylatingegenosdugon ime suitable Soganid sohvent imesivey the atylating ageht exdiels. CH COOH
CH2 R1 V\he[ﬁrﬂ?m rg&rgesents N~ NH 7 and optionally converting the -
target prod Arpolthednyention, oot The instant invention further relates

to a processTiHeOmsRheMRehiien helaey | to dRiviel -hdR Sdepfvati?d¥l HO aRfAd! aciAB bfSgdneral
t her eof which process conprises reacting in a biphasic systemof glutaric

formula I
HOOC-(CHz)n-CO-NH-?H-COORz @M
G
R,

wherein n is 2 or 3; and

R| represents

| N
C@ Ny M
H

, Ro=H, -CHj, -C,H;5
and pharmaceutically acceptable salts thereof possessing anti-allergic, anti-inflammatory
and hypolipidemié action. |
The instant invention also relates to a process for preparing N-acyl derivatives of amino
acids of formula I and salts thereof comprising addition of glutaric or succinic anhydride in the
form of a solid to an aqueous amino acid solution of general formula I:
NH2-$H-COOH
G
R,

wherein R; represents



or succinic anhydride wth an aqueous solution of the am no acid of general
formula NH2-CH COOH CH2 Rl wherein R represents or IJH rNH in a

wat er i mmi scible organic solvent and dptionally converting the target
product into a salt thereof. The instant invention relates also to use of
conpounds ofangd epeensllyconvanling the darget grbduchinte atsalc therepfaccept abl e salts

t hereof as i-allergic, aptj-infla tory and. hypol i.pi dem agent s.
Further , ¢ ha ot ik Giont Rt aBEed obhrarniet diher e S ohdo RO aho
an ageaminpaddessd sults aldreofakhieh @raressadtnhprive @ pRAYIRE in £ biphndit systéth dMERitay
and hypolipidem c action conprising an effective anount of the conpound of
f or mul 8¢ Fucﬁknl%la‘ﬁ’r}’éﬂﬁ%lé’é@taﬂ@a}‘?%}lsé@’@gBB gbthe aming gcid gbpensraldepla | as i f
needed a phqqﬁgggg i |y acceptable carrier. One nore object of the
invention is a“netho or treating allergic diseases including bronchial
asthma, allergi &Hhinitis, pollinoses, seasonal rhinitis, round-year
rhinitis, atopiqh dermatitis, psoriasis, urticaria, allergic (including
anaphyl actic( reactions to insect stings and nedicanents, cold allergy,

al I ergi c coRjpdpgd RY kdpr&entghr oni ¢ obstructive pul monary diseases, nanely
chronic obstructive bronchitis, enphysema, obliterating bronchitis,

mucovi scedosi s, as . well as diseases related to |ipid netabolismdisorders:

at her oscl er og; eyity, | ic heart and cerebral disease, nyocardi al
infarction, 3 < i eh th conprises admnistering to a subject an
effective anot he co of general formula | or a pharmaceutically

acceptabl e sal Hthereof. Detailed disclosure of the invention Preferable
conmpounds of general forrmula | are presented in Table 1. 8 Table 1

Conpound Coim@uwaes RimiEeible ofddhle@blvdiar succi nyl - L-trypt ophane Il rN~-O H 2
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 rnéthod 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.



H (Ind) Na-glutaryl-L-tryptophane Il Ind H3 Na-glutaryl-L-histidine IV
~-7 H3 N~ NH (Im) Na-succinyl - thstgldlneVImHZ

Na- succi nyl -L-histidine nethyl VI Im-CH3 2 ester Na-succinyl-L-histidine
ethyl VI Im-C2H5 2 ester Na-succinyl-L-tryptophane VIIl ethyl ester Ind
-C2H5 2 Na-glutaryl-L-trypt ophane ethyl IX ester Ind -C2115 3~ Tablel

Na- gl utfaryt - - &hsnB€ ety XcdoMno En{(rb 3 ester Na-surcinyt-LC-tryptophane
XI nethyl ester | -CH3 2 Na-gl utpar L-histigine methyl X,I IM-Gi3 B
ester Na-gl ut aryl -L- trypt Ophane )(umbexmst hyl ester Ind -CH3 3 Synt hesi s| of
conpounds g tH-a——ean—pe—ageonpH-shed—by—two—proecesses—he
first proé\g%‘ %Bﬁéﬁéﬁy&’tqpqa rladuat" addijng queous sol ution of an
am no acid of general forrrul a9 NH2-CH V\her(—ﬂn Ry,
represents ~ 7 N, NH
(Ind)
N“-glutaryl-L-tryptophane I H 3
N%glutaryl-L-histidine v
H 3
Na  _NH
N%succinyl-L-histidine \Y% Im H 2
N®%succinyl-L-histidine methyl VI
Im -CH3 2
ester .
N®succinyl-L-histidine ethyl VII
Im -C,H5 2
ester
N®succinyl-L-tryptophane VIII
Ind -C,H5 2
ethyl ester
N®-glutaryl-L-tryptophane ethyl IX
Ind -C,H; 3
ester
N®-glutaryl-L-histidine ethyl |- X
Im -C,H;s 3
ester
N®-succinyl-L-tryptophane X1
- Ind -CH; 2
methyl ester
N®-glutaryl-L-histidine methyl X1
Im -CH3; 3
ester
N®%-glutaryl-L-tryptophane X1
g y Yptop Ind CH; 3
methyl ester

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

formula



glutaric or succinic anhydride in the formof a solid wth subsequent

i solation of the target product using)ion exchange chromatography,
preferably by passing reaction mxture through a colum with cationite and
subsequent C@ﬁgﬁ%'ﬁ@@ﬁ' on from aqueous solution. The crystals of the

t arget product2outai are washed wth a suitable solvent, preferably

met hanol . The @y advantage of the claimed process consists in the
absence of al kall\éj in the amno acid aqueous solution that prevents from

i nactivation of dicarboxylic acid anhydride resulting from hydrolysis.
Furt her nor e’wﬁe@iﬂ%?{e Lesidue in the amno acid nol ecul e can effect

aci di c-basi ¢ autoca %Fy5| s of acylation reaction of the am no group of

am no aci d. r high yields (55- 60% in using the claimed process are
achieved in particular due to a gradual adding dicsarboxylic acid

anhydri de taNeon NH t he excess, and to vigorous stirring reaction nass.
Compounds of general formula | can be al so prepared using an alternative
process in gluthtipasucciniysinhyinidd ahther foersst £aolid indthssubdetjuegt Gblatianiaf the
succinic anhydride in a water inm scible sol v?nt to an aqueous .sol ution of

the ani'#fgepiofuet Ugag Pl cxcbines GhroRpestRhpoRIdieely DRPatRE Bratipy muxture
repr es?fg‘oﬁgﬁ) ra Dbihi, Mith EMNdRtd] and NBbiARL AN ryRABGRSSh ﬁjo}no‘g@.ilehﬁs YSRitibRe The

excess n acyl ating agent, achieve the conplete acyl on of a-am no
group efystdie ofithenargat prbdaptdohyaieedi arst washed wathge suimbledspdtensfprefiorabty methaneln

d i.nt ai ired,pH .instead of ' ' i, : i
base. pyheca wetbiagn! e o Mg B54eST i o, b SRk Br AT b ond il £88,.°
i s knowquédusenghahitspre Mntatrpmainhéivatibl iofl icapyoxlylit Aeidednhgdvide Rsultngifebinng

contam nation of the final_ product by inorganic salts which é(%ﬁet her with
the redydrdysipfouthermemrentnidazgl ragduoirs theagimo agid melecule, s} R ACIAEbBYF f or

si mpl i fyi P i ; toff £ 'rl@ﬁ&tr RORY4L isde
and reg%{eog?ﬁal\)gga(?rt{ W%@Pﬁ%g&n{?ﬂ clgfztg?gj%l}lﬁ% t (t)t;r get r%?{) uct ggg ar)',si drjrsp#-e
cryst alobP@atn aminglthe Flaithed ghybeeswedrerachiaved cinbpartionlganiue ®olav gratigalapdding

but anol, ethyl acet at nd chloroform Preferable salvents useful for
oyt At SRV REd AyRndp R0 i1 (8 R oRa L ORI SR BRI T
particul ar, o¥Mifungé BEBSeralNoaRYh IARhIBéadliy ffepaied AingRnodlicthativt Piscedd in a
invention (VI-XII1) can be prepared by the action of respective_ internal

anhydr ibihesief sygiean Miusty [Presessc FOBPBIFS aafding. Blugarionps shepinie ashydadey it gpHaiee
esters i hhidhi2s8%8hGo %n é@ﬁ%&fs'sghﬂl%nlo? tﬂgeﬂﬁﬂmaciﬁro?fggﬁqul fBrthflaPr €Paring the
NH,-CH-COOH
-
R;

wherein R, represents

| or Ny NH

N
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 prcduct by a simple crystallization.



conpounds VI-XI11 in a biphasic systemusing water. imn scible organic
sol vents. butanol, ethylacetate and | orof orm Conpounds of general
formula | can also be prepared in the Torm of pharnmaceutically acceptable

salts by reacting, for exanpl.e, with.sodi um hydroxide, potassi i de,
ragnest m cArUBEIee e FTIRHPIR U S0 P eh F s AR Tl
processes Wpgegtdibledoheh@sieful forl digsthllikidg ahd fagget Grstveti g Sy Atr-gesta] aixfuaesyul a
| have anti-allergic, anti-inflammatory and hypolipidemc activity and

t hey campytcydedvafsisthanghting all ergic, anaphyl actic di seases incl uding
those accorpan el 0%eQTdraMIRS a0k edts WElihvedfioh '(V‘I-‘i(rﬁztcém'e'op??bagé@ BYUARES-
In particular, corrpounc?s of the present Invention nmay be used for treating
t he folattwi g respdcaveiintediab ccmbhgdriddsr ofclidasthoxybit havids @hl emgioefreehihmgtidins, or

pol I'i noses, . seasonal .rhinitis, round-%ear .rhinitis, a o%ilc dermatiti Sthe
psor i SYPOPhane jeslars 40 &) |%gPiT i K zﬂrwlcar{a%‘iﬁ}?‘ac’??% Bddt PSRE S

i nsect combbiaR YAXIMER & HIPHHsR éfsiénel widgewader itlnhiSéiBleCor@ailic Ustidnyd butinol,
chroni c obstructive pul nonary I seases, nanely chronic obstructive

br onchiethiytacetatepandsbitarofool i t er ati ng bronchitis, nucovi scedosis, as well as
di seases related to |}pi LiS I d G y hS,
obesity, iscC TERE nﬁsegfr en%ﬁ%%?@%rlﬁ%%ﬂ%g%esgfeian%gégrt i g?”’?hﬁgéégﬁjﬁgﬁ{tfg%%?

st r oke acéeprplindis My tréetipg efenéxdniple nvith nscatiem ablydrokide e pechssinmahydfdxeds, i ve
anount which provides for a desirable therapeutic result, For treat 'cﬁ“‘i’

al | er giRagapsiwasebonate, JHhiyg Bydesidearcalqin saIboRAE disifig: Toufing; Rrogesses widely

pol i NQSeRxed HERS ARMwteNi Nitis, round-year rhinitis, atopic dermatitis,
psoriasis, urticaria, allergic (including anaphylactic) reactions to

i nsect sti n@nmpuindeod geamahfamubol hhvalahtraligrgialantripflammetoryaed hypalipidemic

chroni ¢ _ohstructive pul nonary .di seases, .namely chroni c obstructi

br onchiaftil‘é‘,?y é’ﬂ%h g’ér?gfl beolﬁ’rs?‘%lé Oa?’ieﬁén%lagﬁr@ﬁﬁ’t%sapﬁﬂﬁ%bcvfi sggs (S)sli%éf,mgg NPT as
di seasscdnfantedthytififlimfiatlofek Akl dsSipiding@beieyns disédeks. as:  at her oscl er osi s,
obesity, ischem c heart and cerebral disease, nyocardial infarctign and
stroke, conpoaAdisulsr, coEpennds ofghenpresent insatigs maybewsed dpeaiime he fellpwing

t opi cal . r . I I | i idd- age
forms. cati BERlE fopdtial RERT: Miech, SOV UGS Srewal ik, Wlda- 380

i n t he rhingisaatbpididechagisy psortabie, urticarid;, pergivt(erchidimglmaphglactia)ireavtiongtonigsect
subcut aneous, i ntravenous, intranuscul.ar or intraperitoneal injections or
Tnfusi SHSE eshriAeae: eRld AEERIATRG cor i, BhroRtimp pm b€ Gl oty
pat i enisdhsedOSRamdIy OhibnRl dBstrucAve O braickiis DoeipiRlesial  Bplitedatingr Srérichitisy at
doses from0.05 to 5 ng/ kg once or nore tinmes daily. At the same tine, it
shoul d isoriiseastosishaas avglhrasi diseasesdaelatetorto elipld paetabdismar diperaeiensuch | 3s:
depend a i ' RN ' 3 e,
body waSFEEitostS B s REHE PR A colpenl el bR TRANM WaFtroRFR.
patient, ti @ngputindoof ehofpreadmi mivettton ag admimbakredripndn, effédtive nabownt whitk

thereof fromthe bodg, ﬁl gart.i cul ?r conbi nati on of nedi canents
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 oiastructive 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



used as well as on severity of disease to. be treated in the gi ven

i ndi vi dual . Pharmaceutical conpositionof the instant invention conprise

t he conpound of general forrmula | in an anount effective to achieve a
desire I e 1,0l ' ' 0 EPhofX ARt €
n o ooy efay R AT bRIHTL 3 abdhs Hiin 0 1087 St RE TRt O TR PR o
i nventidaflyas an active ingredient in adm xture with a carrier or excipinent

suitable for_  intranuscul a rav us, perora ubl i hgual ,. i nhal ati.on,

i ntranasal afd' hFﬁi"i“ﬁt“l’f?c&ISE‘O‘élﬂﬁ’F E"l‘aoﬁ’?%%@ jdpse fof getaélagwul@’éﬂatﬁé“ will

i ncl udegpbid 8n an&RERES IRMdIRIRLNRY ofial ve&eamsmddolﬁs%hl %eu%@dy Rt OXdxC
c

phar rraceutl cally acceptable carriers suitable for manufacturin sol uti ons,
t abl et sgenpral health, candjimnl and nugritiaperegimanpfobe pem¢r7éstlmem41 souie of admipdeniHas,

oi nt manr%édlcangel sclﬁﬁga@g raceé g%reo?(}‘?o%g?hef %tgﬁ a]ﬁﬁ'n&l)fgr' B&Iond('.)tf Ifngﬁlggrtnents
subst ancés sucty as sacchari or exanple’glucose ose or "sucro

manni t alsedas sl s bokeveeie) dfdisease udefeitmatedvemeagicumhdwahml um phosphat e f or
exanpl e trical ci um phosphate or acidic cal ci um hosphate may be useneﬁﬁnd

as a bi ndi ndPhegRpsHERR] compitionef &he ‘&F@“‘a’é‘véfﬂté}“c‘f?%‘?é e FIPPRUdN) 8¢

wheat , fhlifa Ipfﬂtﬁ{ Qm%ﬁﬁ’tr@fﬁzctlg@ |t@ta!:lﬂ@ve Srd@%ﬁﬁa&%ult aHEthIY |b%e<1d|nﬂh8§?ed in unit
hydroxypropyl nmet hyl cel | ul ose, sodi um carboxynet hyl cel | ul ose and

pol yvi rcyisngerﬁoulns (ﬂfmmexampleneedmtid shmsﬂtde@rrlalmé forosh camptisieg abweumbmf tbeed
starches car boxynet h ros nked pol.yvinyl pyrrolidone, . agar
g R AR R T S Rl e S

Opt i onghiradgicuiay eSintdGéhods, agRovaE Gablidgdhl,i nehdldtiondi intranaghl | Waai GaRtBeUCh
as silica, talc, stearic acid and salts thereof such as magnesi um st ear ate
or cal AdoHnistratignat écami/ eredinng pgane sy | ipelyed alfidea usgaposm%rf@gﬁberus%h ly
coat ed By oﬂXl%F ﬁut Hokid B@éﬁhﬁhg %&%ptﬁﬁfe' i s ft’ﬁ] Hlﬁﬁctuﬁﬁé

this, concentrated I ons sacc es’ can e use ut1 ons” may
opt i onabluylonsmqabiesse pegetm @apahiles drhgdec supmisitotiesy lempysiom) |sdspeeslonmqummvyltsene
ycol {1 8r titanium di.oxi de, and suitable organic solvents or m xtures
ther eofeelspndagyohey desags fMSt i zers, thickeners, colorants and flavours can
be al so usedzs A&ipiBntd] dFRRAL stlﬂ?s&ﬁcescﬁfchfhlaysﬁé&hﬂdéy 1 ¥R A pIR g 88058 URabtods or
white and yel |l ow vaseline (Vaselinum al bum Vaselinum ff)avur’r) Vasel i ne
oi | (OsueresevaBanital Jor sgibitad, galdulpseqdedvativieh tane(or ‘(ﬂﬁg@eﬂb@ﬁ@h@ﬂﬁfb(ﬂh example
Unguen % d rt e
conpact St ke lal oFRciteCur R AR RAE AV ES o1 abdRETd bR chimpdBAC |
as hydrsaghiatezialsvassahich @agt¥afoe Iekmnpherrpdt O)[Zih‘,‘ﬁt irisepotatosstarth, r@lz{tinanﬂhgacam

col dcrea uUngyent u eni ens bases, washabl e with r such as
hydropﬁm @@%?%n %remgma lurﬁlﬁb}ﬁlnglg'h%e oAU @O MgHIYace bltseodd/or
Il:a)ases poYRinAsyrRA6RE hyd %@é‘deﬂ' WiRhte Salis MR GUNAYISBLWN fdntfoRkd Sstarches and

ol yaet hyl eni bentonite bases and others can be used. As a base for gels,

met hyl catbonymetyl stardboxsasedinkéd polyvinglpyrrobdonsmagar er, alginic acid or a salt thereof

such as sodium alginate can be used.

Optional additives such as agents controlling fluidity and lubricanfs 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 (Oleuni Vaselini), white and liquid

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



oxypropyl cel | ul ose, pol yethyl ene glycol or polyethyl ene oxide and carbopol
can be used. As a base for suppositories, water insoluble bases such as
cocoa butter; water soluble or water 1@ scible bases such as

gel atin-glycerol or polyethylene oxide and conbi ned (soap- glycerol) can be
used. Imorprempadtcgnsstemet hatd pagéfin amdwanmbaorbting oimfment bassdsisueh anigydzophalic

4 pl L ey o et
ub] echBeFIS ey PSRy i e et mbreoipgtnt Gmefenift Bakiy:
Thus, ioikmént Bases GraRALMIE SVt wake suétshamidiopHRidt bifindnd (URgudn@imn Htiraphlyliim)ons

for injections, content of an active ingredient thereinis 0.01 to 5% As
di | uentvgiterosaubls orintimang Hases, daick gisupelyethyleas slyqol edintmene (Ungesndemi Glycolis

sol uti %Isyraggxlyie@%)eﬁér{ttgrpé’ba&sn&ﬁrotlﬁ:% Zé%]i-&nuse(gl ucose solution and specific

additive §sol ution can be us I'n"adm ni stering compounds of the
instant invextian bas¢ o fot hgelpdyndthiyltdiimldsey mcabog yhéthylselhrioses upgivemt osaltes,

their amount is from5.0 to 500.0 er, an unit dosage for Dosage forns
of t he SXRPRRICCHHOEnPPIYFhYIcRS @dﬁ%é{%ﬁﬁ%ﬁ%@aﬂ%ﬁ awg %%%Pﬂﬁcag;rggﬁﬁaid _
t echni ques siichpas fBPgup%BfﬁfH?ieﬁi WiELRISIBBIeHasdl tich s cBERMBHiRE:I Witer MBI BE

dragee, dissolution and freeze-drying. It should be noted that conpounds

of the watest emscitilenhasesi surhs Ao \gelatiotghyiecall ompolyethylenat oxidosed ¢dvahined dsdgp-
tvvo-thge f(ﬂ ds bI ower than those of the known drugs used for conparison, in
a pradti €I s Mt Gr efficacy, an d for them no adverse side effect have
been det ect @4 prepagng & @nit [dasapdifeat, @rmdint bhai ictivé endradientakd e g vBombinaton At
the sane tine, in examning toxicity of conpounds accordi,n% to the instant
i nvent YOH HfarHeBaY Vary GISPeTinaQp dFesinisnt syligetad & thegapy ot PaREAEIAT 2R PHRECh o
not been &t EQnAeRambgt i | ed description of the conpounds according to the
present 1 nvention, preparation thereof and the study of pharnmacol ogi cal
activity isThugseusing comppivedsfofithoisistagt Ewentpincis the farenofehliftions forl ingpriensi on

f f bl nmbodi t t he.i t] t Jimting the. .

Cher cof oMeghtagers s amsheet e niaF Cn o3 vals o Benthth MG RE jon
I ndi vi disgilied wad, aid\@ciibeRaluE6n ¢TRRUNGS, Rassch 86Mtichegdleste 48iufign hhl spsified
on the (g)il ates "Kiesel gel 60 F254" "Merck" {(Germany) in the systens:

met hanafdiiygs fog dissplgtion san Be upgsk hmadministaing gomrowtds yof the insaRt BYYaRERJY K
o ne Shon i B g Bt B R Pl ERRE heir Akl filin 4.0, 360 Bhpg gor an
pol ar ooett dosdgPdoda.n El ner 341" (Sweden). 'H NVR was recorded on the

apparat us A 400 B (COLTAM ik DR e 5 008" RO

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
dbses 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 exampies
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 F,ss” “Merck” (Germany) in the systems: methanol (1), chloroform-



Anal ytical HPLC was carried out on the apparatus "System Gol d" ("Beckman",
USA), elution rate 0.25 m/mn; detectjion at 214 nm under the foll ow ng
conditions: colum Utrasphere ODS " éécknan", 2x250 mMmm 5 m elution with
0.1% TFA, elution rate 0.25 mM/mn (1); eluting rate 1 mM/mn, detection
at 220 WahapQlrammonia ihi3s) Phenonenex”, C18, 250x4.6 mm el ution 25%

acetonitryl 2 a Lo

Na- gl ut argl f%%@%&%gw%%%ﬁegﬁ fbgue( gtogg n&t %68% of H%‘gdi“eg 1() 8%n§7by
mol ) hustingcenee imUA0Ightd  wat er 83 7 9 (0.73 nol) glutaric anhydride were
added. Sus si.on was stirred for ho the for dso ti boi | ed
Gonn t ot PeOTT AR wbblet Wefeeispisab iy polaGmetes PR kphgs o (Sweden).
Preci pi tat e WasMR Ma8r&drdtifon ti@gipachuy tAMXLIAE) BluketteRghaR)d dried.

Purification was carried out by ion exchange chromatography on the resin
Pur ol i ght |nMF#mgcwmte\{ami¢tﬁgnm¢<ﬂ AN fhetapparatms 4 Bpf:t@rs (Gemamy@u ng the target

duct _ , f
06 hour s at ARERERL ¥ BAL CEeH Yol M tpdlk BT RO R  diShol
and dr ietatidro rate 025t mibimimeidglettionYiael 2149 8n8 @déx‘SSHé fon1n@ 5&1d(it1<)ns Qcobumf 2).

Tm p. =222- 224C. D20+15. 95 _(C 0.53, water
spectr LHf &?4 mpgckman 66"35%@1"(1*115 Wy e%‘SOWﬂGOtI)% T 1610@12“9‘5 It 0.3,

? {50(_%“@“3[) (&fﬁl@lnﬁﬁa%ﬁ (nmrm%Hdetgctgﬂzatl'@ﬁ) P{;n céfgllrjnf]n dignz( GIR PLSKB%&CW 5'983) \

15. 42. ZSDXH]SS&&O&unﬁ]aBﬁ%IaattenixryVm 03)54M ﬁlﬁsphtébnﬁﬂ:r (DH 31®.(8L. Techni que B To
suspension of 0.3 g (1.93 mmol) hi SﬁiJﬁ‘d wat er under vi gorous
stirring 0.44 g (3.86 nmol) glutar E\H?ﬁ/ rlde dlssolved in2.5nm

ethyl acetate is added. The sugp P-Mihgstiddhd d for 2 hours, pH was
adjusted to 7 with pyridine and stirred for another 1 hour. Ethylacetate
and aqueous Teshaigyevler e separ ated. Aqueous | ayer vvas tw ce washed with

ester, estef d e tat e
vasdi sso vep 1oE $EToaCt 2 R8RS Bifon WAl he HR a0k PR+ 40 aumBD B

begi nniangyc&ﬁtél wantadtied Gu@ﬁenalom/rwds&tlrradi €6 Phddl the fbﬁﬁéd %ludd&flwﬁobm?&i ditﬁauri S
Precipitate was filtered off, dried_in vacuo. Yield 0.36 (70%

(1), 0.138e(wlume 0 mled ina fefrigeratonserLoimpurs P(félmta%waﬁ/@‘c“‘ew OffE M’*ﬂ]eﬂ V?l?*b 1

| 2.0
(1f'n 4&1%&3&“ 4 GE@@)Pun%catrijwas éaﬁﬁgt\i] I@;utl5 ’%hhnfezcﬁﬁatgg‘%ﬁ]hy bn QQC

a- CH- Hiregin PFerdight an H Hmlmmgmlgh RGN lfmctlomsl-d;ona}rﬁmgl the. tatgéL@rmdwttaMardne
i ndi vi d retenti Found, % C

a9, 07; crBinet beegi 85t uplf b BRASIon’ Raband e 19546 Boiig c, piRif3lteths
15.61. fibeastdfe washed with Q00 M Imdihdbo hndldried to')constant weight. Yield 98.8 g (55%). Ry
0.55 (1), 0.37 (2). Tmp=222-224°C. [o]p%+15.95° (C 0.53, water). [M+H]* 270.1.. 'H-NMR
spectrum (D,0), 6, m.d.: 1.60-1.80 (m, 2H, B-CH,-Glt), 2.10-2.25 (m, 4H, o, y-CH,-Glt), 2.90-
3.25 (m, 2H, B-CH»-His), 4.40-4.50 (m, 1H, a-CH-His), 7.15 (s, 1H, CH-4-Im), 8.50 (s, 1H, CH-
2-Im). Found, %: C 49.18; H 5.91; N 15.42. C;1H5N30s. 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). Tmp=219-221°C. [0]p>’=+15.71° (C 0.56, water). [M+H]* 270.1. -



Synthesis was carried out in accordance with the technique A presented for
conpound IN. Yield 0.08 g (57%. R f 0.44 (1), 0.25 (2). TmP_=179-181C.
[ a] D20=+30.71 (C 0.56, water). [M+ 2%5.2. ' H NWR spectrum (D20), 6, md.:
2.15-2.30 (m 4H, (CH)2-Suc), 2.75-2.95 (m 2H CH2-Hs), 4.25 (br.s, 1H
a- CH Hi ‘$-NMR gpeqtmym (P04 -dCHEd.nl 408135 (s 2H .1 Bt CI2-GH), JIn§Q-2 Poum it H.%¢, =CHEz- 09;
H 5. 04; 40. C 3N30 |.at ed, % . 06; 5,13; 16. 4

Synt hesq}lgﬂ’\%gsa'ga(fnr &%Qﬁo@ﬁzg%%g‘%‘%& H (g e %—&Hﬁ%&swe‘)ﬂsc r%éﬁ‘&&i 8f}69r(5’
compoungy | YcH-¥he! 10 Mder HeborlitioRE: @) 45iddbidud ;p%Zk,(raentiox-lr Mnfe T4.48-mR0C.
[ a] D20=+30.8 (C 0.57, water). HPLC under the conditions (1) - 1ndividual
peak, risuedt %ol 4907 H73.6% N5 %5. ColndN:0%s. @lditatgd, %HC3927; N 5162, 15.61.
C1OH13N306. Cal culated % C 47.06; %5. 1%' N 16.46. Exanple 3 Na-d utaryl
trypt ophane (111) To suspension of T*3™P2 9" rmpl) tryptophane in 7 n

water 1 N NaOH solution (4.9  NM&ictinyR}.-Ridgdie dvpp- W se. To the prepared
solution, solution of 0.56 g (4.9 mmol) glutaric aldehyde in 3 m

et hyl acet at > XRehesis Hrpechriede gt ingaccardradg, withale teehniges Af presentedofar SOMPORMbm
t enper giure under argon in darkness and left for 16 hours at +4C. Sol vent
was renoved from the reaction m xture in vacuo. The oily residue obtained
was di ssol veddieldD.G0giid7%pt er while stirring, cooled down to OC, and 1 N

HC was add t ju Hto 4. The product was extracted with
et hyl acet at jgf(o&@?’rﬂ'?g(zg'he conbi ned et hyl acetate extract was cool ed down

to 0C, washed whhgweter (4 x 25 m) to ajust pHto 7, washed with 5% HC

mp—

(5 mM) and washed 15 with water (4 x 25 mM) adjust pHto 7.0, dried over
anhydr ous NdafP=#30r712 (BO56, wRes).due of Na2SO4 was filtered off , washed
wi th ethyl ac[&gaag% t he sol vent was renoved in vacuo. Gayish solid

preci pitate tWds £ai ned which was dried in vacuo. Yield 1.0 g (70%9. Rf

Shect um (OB el (DO 3, P 3 (o a JpHEES N 2 SR By
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;oH;3N30s. Calculated, %: C 47.06; H 5.13; N
16.46

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

Yield 0.101 r (67%).

R;0.45 (1), 0.27 (2).

Tmp=178-180°C.

[a]p ’=+30.8° (C 0.57, water).

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

Found %: C 47.15; H 5.2; N 16.50. 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 ml water 1 N NaOH solution (4.9
mmol) was added drop-wise. To the prepared solution, solution of 0.56 g (4.9 mmol) glutaric
aldehyde in 3 ml ethylacetate were added. Reaction mixture was stirred for 3 hours at room
temperature under argon in darkness and left for 16 hours at +4°C. Solvent was removed from
the reaction mixture in vacuo. The oily residue obtained was dissolved in 30 ml water while
stirring, cooled down to 0°C, and 1 N HCl was added to adjust pH to 4. The product was
extracted with ethylacetate (3x25 ml). The combined ethylacetate extract was cooled down to

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



(x,,y-CH2-Adt), 3.30-3.40 (m 2H, (3-CH2-Trp), 3.80-3.90 (m 1H, a-CH Trp),
6.97 (t, J=7 Hz, 1H, CH6-Ind), 7.06 1(t, J=7 Hz, 1H, CH7-Ind), 7.15 (d,
J=7 Hz, 1H, CH2-Ind), 7.33 (d, J=7 HzIS 1H,  CH-5-1 nd), 7.55 (d, J=7 Hz,
1H, CH8-1nd). HPLC under the conditions: (2) - individual peal, retention
time 6.wirth watart(@sx 25ounddjuss piE t6 07.@ Wriep @cﬁ&nhmrcalsmazsmﬁbﬂ&ﬂlms Residue of

Cal cul % 7;e H5 7: 8..8 NS L-t h
(1R e BN e, it with dase RIS Sottont v TEBRI fpotecib QOBrla
for thesotidppsipichte whd obté{headlhmfiwa@crmd(zm%uo. Rf0.63 (1). [a] D20=+21.05 (C
0.6, water)._ 'H NWR sgectrum DMSO-d6), S, md.: 2.33-2.41 (d, 4H,

(x, (3- CHz- sdéyeld!zOg:{? %01 (d, |H P-CH2-Trp), 3.10-3.16 (m 1H,

O CH2-Trp), Zﬁo?.%zﬁ)m (m 1H, a-CHTrp), 6.93-7.06 (m 2H, CH6,7-1nd),
7.11 (d, J=2.2 1H, CH2-1nd), 7.30-7.32 (m 1H CH5-1nd), 7.44-7.47
(m 1H CH'B;J+1dD- 15[2R4:+ 304.3. HPLC under the conditions: (2) - individual
peal, retention,tine 35 mnutes. Found, % C 59.07; H 5.65; N 9. 35.
CL5H16N205 cfﬁq]xwr*e&%Qf(Cb/amng@aM) H5.3 NO.21. Example 5

o) Cof - - SN oS RIBEAL B s 7 it U A Bt Pl i dote s 7
ol ) NaQIdH OGRS 3Mo- m@gth EHSB@@%W i;(?«38)b'(h{ '1[119 af0d- T}BWG 99 A3 O 1 5C

The solution was stirre the solvent was renbved ih vacuo. 1o
an oi | CHéslndh&.06 ekrzdhe 1\Ha§lfhadadi) 7d5r§d,rJt=|7dﬂE,1H K- dheedt33vdsIF7ddpVvidl i n

vacuo. S, drd er granul ated alkali. Yield 1.07 g
(99. 7%&{'%%“(1?'7"%55@28 %O]&g (lflg%dfgyﬂG 27 (C 0.58, water). Found, % C
45.25; H 5. HPLNudder2Bs cdﬁlﬂd’dﬁ@i\@@Nﬂlv@@dl(p@illafd@&tlo?{(?tlnﬂé 657 Ainutks.5. 17; N

14.38. Example 6 Na-succi hi sti di ne_nonosodi um sal (3 nthesis was
carried out FW“QC%OQ&QW@W\%?%NI&@% EohhiNaRs Gradued .o ‘Fép IQIOELS%V,LN&%/I - L-

hi sti di ne nonosodiumsalt (I1V) (Exarﬁya?np'ﬁ4 Yield 1.06 g (97.0%.

N® Succinyl-L-tryptophane (II)

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

Yield 100.5 mg (67%).

R¢0.63 (1). ,

[0]p™°=+21.05° (C 0.6, water).

'H-NMR spectrum (DMSO-d), 8, m.d.: 2.33-2.41 (d, 4H, o,B-CHp-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. C15sHsN,0s 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 résidue,
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%).



[ a] D20=+40.21 (C 0.48, water). Found, % C 43.25; H 4.51; N 15.52.
C1OH13N3CbNa. Calculated, % C 43.17; H4.71; N 15.10. Exanple 7

Na- succi nyl - L-trypt ophane nonosodi um sK t (I'l') Synthesis was carried out in
accordance with the technique presented for Na-glutaryl-L- histidine
monosodi um sBhi=308B10(€xanpl e 5). Yield 0.21 g (98.0%. Tm p.=147-150C.

[ a] D20=+22. 02 (6 0, 39 ). Found, % C 55.25; H 4.51; N 8. 32.
ClSHlGNZCBNa[.%‘]'EaTﬂﬁ?& éﬁ%% WH5 05, H 4.93; N 8.56. HPLC under the
condi tions: Kghd; % tdis2sludls R 14.52@@[}'1{&{0}1\1&?@&&&@?%1@ §$21; Ipsarmhe 8
Na- gl utaryl - L-trypt ophane nonosodium salt (I111) Synthesis was carried out
in accodd¥nce with the technique presented for Na-glutaryl-L- histidine
nonosodi umsalt (1V) (Exanple 5). Yi(!%?d Q$1 g (99.0%. Tm p.=128-130C.
[a] 0 0=+22.06 (C 0.34, nethanol). FOURIP'S® C 56.15; H 5.21; N 8.22.

C16H18N2C6bNa. Cal cul at eiN*-diccinybE-HiStidine lmohdsodiumSal(V)HPLC under the
conditions: (2) - individual peal, retention tine 6.96 m nutes. Exarrgl e 9
Na. gl ut aryl -ébmmeér@i wasrrarmgshers gaiageardance Withahe techaique prgseptgd Ser N -glugprysLy
nmol ) = O - L Bl Shd &N i m water a solution of 0.3 17 g (7.44
nmol ) @(ﬁlﬁaﬁésﬁ)ﬁlu\%&a?%ﬂrﬁvmg?’dggj&%egs)\}mi le stirring and cooling down to +5C.
The sol uti oYieldak06gi(9T.8@)for 30 m n, the solvent was renoved in vacuo. To
an oily residus, benzgrz&é)sxgs added in portions, the solvent was renoved in
vacuo. A sollPdp restlnle ™alsd-over granulated alkali. Yield 1.15 g

(1 29-52% bllhﬁoﬁégﬁ:?ﬁig z%%il@{ Q537N Nﬁéz@@loH@Qi@ﬁha Walcatth; F2ic b5.47. 534N, N
52 Gl : culated, % C 41,91,  H4.80; N 13.3. Exanple 10
Example 7
N“-succinyl-L-tryptophane monosodium salt (II)
Synthesis was carried out in accordance with the technique presented for N®-glutaryl-L-
histidine monosodium salt (IV) (Example 5).
Yield 0.21 g (98.0%).
Twnp=147-150°C.
[a]p20=+22.02° (C 0.39, water).
Found, %: C 55.25; H 4.51; N 8.32. C;5sH;sN,OsNa. Calculated, %: C 55.05; H 4.93; N
8.56. _
HPLC under the conditions: (2) - individual péal, retention time 6.56 minutes.
Example 8
N“-glutaryl-L-tryptophane monosodium salt (IIT)
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%).
T p=128-130°C.
[0)p2=+22.06° (C 0.34, methanol).
Found, %: C 56.15; H 5.21; N 8.22. C;sH;3sN,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“—glutéryl-L-histidine in 15 ml water a solution of 0.3



Na- succi nyl -L-histidine disodiumsalt (V) Synthesis was carried out in
accordance with the techni que presented for Na- gl utaryl -L- histidine

di sodiumsalt (1V) (Exanple 9). Yield 1.1 g (99.0%. TmP.=124-128C.
[a] p 0=+20.06 (C 0.67, water). Found, % C 39 55; H 4.31; N 13.52.
C10H1 3N3FMammataNeQFainek$ xrﬂ/owa@r:y@ssa@dedﬂwlmlsstxrrmg agl. @n@lmgﬂawplte +p1C. The

] - h q
No- Sucel Dyl oL SPERRAPTP ) SRELUTARLE bl UGS B, URSiIEFETAR pllnt
di sodi umssadded (in\porlibxsanin 8oNgnt Maelrdn@veﬂ&ngvz(&% A/();ohd:@w\dile Was ﬁr15d Bkr H

4. 31;

ni que presente

N 8.22. CI15HI6N2OB6Na2. Cal cul ated, % C 51.43; H 4.60; N 8.0.

Exanpl érwlatméalgﬁht aryl - L-trypt ophane di sodi um sal t (111) Synthesis was
carried out ¥ p%) Q@g@% vvlth the technique presented for Na-glutaryl-L-
hi stidi ne diso (Exanmple 9). Yield 0.56 g (98.5% . Found, %
52.55; H 4. '/[ﬂx;lD 4711522° (CI)GHl&N&@SNaZ Cal cul ated, % C 52.75; H 4.98; N

7.69.

§ (415 moITPURR<E Al oEt ko Sdoae: CnENO . (e e G AR O 8 %

wat er anad a solution of 0.41 g (4.13 mml) succinic anhydrlfe in2.5m 18

C

ethyl acetate were added in vigorous stirring. The mixture was stirred for 2
hours at room tenperature. EthylacBsampled®d water |ayer were separated.

Wat er

| ayer was washed t S est.er was di scarded. Water
was renoved in. vacuo, ﬁ“&ﬁ%‘y&&'ﬁ‘fﬁ%&?ﬁf’éﬁ%&!‘%ﬂm hexane. A

resi due was s‘yintﬂeells a(absca‘af—ne@rwht dfi labsbrddmcy Gthothe Yechhiue .p?&-e@teﬂ SN gliti§1-B8

(1).

Tmp.=171-1 " H NWVR spectrum(DIVBOdG) S, md.: 2.26-2.37 (m

4H, a, ﬂalfmzﬁesh&dlum#@(lb’é (Exgmple &).cH3), 2.76-2.87 (m 2H, R CH2-Hi s),
4.33-4.45 (i 165 @Rodh.S). 678 (s, LH 4-CHIM,

Tnp=124-128°C.
[0]p*°=+20.06° (C 0.67, water).
Found, %: C 39.55; H 4.31; N 13.52. C,gH;3N3OsNa,. Calculated, %: C 39.88; H4.35; N
13.95.
Example 11
N®%succinyl-L-tryptophane disodium salt (IT)
Synthesis was carried out in accordance with the technique presented for N*-glutaryl-L-
histidine disodium salt (IV) (Example 9).
Yield 0.56 g (97.7%).
Found, %: C 51.35; H 4.31; N 8.22. C;5sHsN,OsNa,. Calculated, %: C 51.43; H 4.60; 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. Cy6H,sN,0sNa,. Calculated, %: C 52.75; H4.98; N
7.69.
Example 13
N%succinyl-L-histidine methyl ester
To a solution of 1.0 g (4.13 mmol) histidine methyl ester in 5 ml of N,N-
dimethylformamide 5 ml water and a solution of 0.41 g (4.13 mmol) succinic anhydrife in 2.5 ml



7.93 (s, 1H 2-CH1m, 8.25 (d, J=7Hz, NH-anmide.). [a] D20=+11.92 (C 0.57,
water). According to simlar typical technl ques, the novel conpounds of
general formula | presented in Table B were al so prepared. Table 2

Structure and characteristics of conpounds of general fornula I ound R
R2 n PhsiBYlagatate heere cadded Harvgerers stisreg. The mptNRRVaspstdrred, fRr( bW@@rSdn?rO@l

(s, O s et %&‘LE) Efglalealy %‘?H{a‘e s whre'Rpdpd, Wher ey 3ﬁa%“@ @gt%)?wl(tg 37

J--6. 7 direr, &ttr layer wakidispardéd. Z?Vat(albWaSgembizéd inavaChb,Hi redidu&wastritsratedyith 10 ml

4-CH-J , 8.35 (s, 1H 2-CH ) 83.3 'H NMR spectrum (DVSO d6), 8,
md.: Hexgge-@ fegﬁjﬂswﬁslfﬁtefeéﬁjf%%e BVaROs 45 (m  4H, a, (3- CH2- Suc),
2.93-3.01 (nyle“bm%@m; Trp), 3.10-3.16 (m 1H [i-CH2-Trp), 3.55 (q,
J=6.7 Hz, 2H, - “4.47 VIl -C2H5 2 (m 1H, a-CH Trp), 6.93-7.06
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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
0

'H-NMR spectrum (DMSO-dg), 8, md,: 1.12
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CH,-Suc), 2.37 (s, 5H, -O-C,Hj), 2.70-2.85 (m,
2H, B-CH,-His), 3.57 (g, J=6.7 Hz, 2H, -O-
CHy), 427 (brs, 1H, o-CH-His), 6.97 (s, 1H,
4-CH-Jm), 8.35 (s, 1H, 2-CH-Jm). [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, a,B-CH,-Suc), 2.93-3.01 (m, 1H, P-
CH,-Trp), 3.10-3.16 (m, 1H, B-CH,-Trp),
3.55 (q, J=6.7 Hz, 2H, -O-CH,-), 4.39-4.47
O, , | (m 1H, a-CH-Trp), 6.93-7.06 (m, 2H, CH-
H  (Ind) 6,7-Ind), 7.11 (d, J=2.2 Hz, 1H, CH-2-Ind),
7.30-7.32 (m, 1H, CH-5-Ind), 7.44-7.47 (m,
1H, CH-8-Ind). [M]* 304.3

[M]"* 332.4. Found, %: C 61.51; H 6.10; N
8.52. C; H,sN;0,. Calculated, %: C 61.44;
H 6.07; N 8.43
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1.12 (t, 7=6.7 Hz, 3H, -CH,), 1.78-1.85 (m,
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Example 14

ory

Effect of compounds of general formula I on immediate type allergic reactions (in vitro test

[Immunologicheskiye Metody under edition of G. Frimel/Moscow.,

of ovalbumin (OA)-induced blood basophil degranulation of immunized guinea pig)

Leukocytes from guinea pig blood were isolated according to the Freemel’s method

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

“Meditsina” publishers,

Guinea pigs of both sexes weighing from 600 to 800 g were used to conduct the test. The

animals were once immunized with a mixture of 10 pg ovalbumin and 100 mg aluminum

hydroxide per one animal according to Andersson [Anderson P. Antigen-induced bronchial

anaphylaxis in actively sensitized guinea-pigs.//Allergy. 1980. Vol. 35. P.63-71].

Under ester anesthesia, 15 ml blood were drawn from guinea 'pig heart. Double

precipitation of cells using EDTA and a citrate-containing precipitating liquid was used to isolate

basophils in the leukocyte suspension.
Blood was mixed with 5% EDTA-Na, 2H,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



For the test, a centrifuge tube (3 tubes per each sanple) was filled with
300 | cellular suspension, then salt %ﬁl ution of a tested conpound (or a
salt solution in the control of spont@neous and naxi mum degranul ati on) was
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conpounghs 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:

(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 degranulation

Samples selected following basophil degranulation test (1'00 ul 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



Table 3 In vitro inhibition of OA-induced basophil degranul ati on of guinea
pig blood as effected by conpounds of general forrmula I Conpl ete Nunber of
conpletely Order No degranul ati on G &lps degranul at ed basophils, of test
inhibition (CD), (%9 (% Control 1 (spontaneous 1. 100 O degranul ation)
Oval bumi n 1%/ maxc)2- 0e@5(1R0!gee dayplesu bagophih)nutiep dondie | spogtangis 2Hasophil
2.62. 6* &%@1@ rI\I/\&st\,:/frrpound IV 4. 99.512.0 2.91.6* (10, M Compound N 5.
113. 52.dfg 8% 55N Conpound N 6. 90.01.8 3.90.6 (10-6 M Conpound N 7.
76.71.5 9. 10M8m (JAy 1mbAn Gyuh@e ¥hmples)RBdpEl Bimter 3bthe mdki®Bm3htigéd-thducdd

G utar ybl hi stam ne 9. 24.11.1 25. 33. 38

asophil degranulation test;
M=m (exper.) — mean (by three samples) basophil number in the basophil degranulation
test following incubation with the tested compound.
Table 3
In vitro inhibition of OA-induced basophil degranulation of guinea pig blood as éffected by

compounds of general formula I

Complete
Number of completely
Order No . degranulation
Groups o degranulated basophils,
of test inhibition (CDI), %)
0
(%)
Control 1 (spontaneous
1. 100 0
degranulation)
Ovalbumin 1% (max
2. 0 35.2+0.8
degranulation)
Compound IV _
3. 3 99.2+11.2 2.62.6*
(10" M) '
Compound IV
4. 4 99.5£12.0 2.9+1.6*
(107" M)
Compound IV
5. 5 113.5+2.7 0
(10° M)
Compound IV
6. 6 90.0+1.8 3.910.6
(10° M)
Compound IV
7. ; 76.7£1.5 9.110.8
(10" M)
Glutaryl histamine
8. 3 9.3+£5.5 31.6+6.33
(10" M)
Glutaryl histamine
9. 4 24.1£1.1 25.3+3.38
(107 M)
Glutaryl histamine
10. s 0 29.8+6.73
(10° M)
11. Control 2 100 0




(10-4 M dutaryl histamne 10. 0 29.86.73 (10"5 M 11. Control 2 100 0 22
Oval bumn 1% (max 12. 0 38.98.43 degranul ation) Conpound V 13. 10.67.6
35.37.29 (10-3 M Conpound V 14. 18.9%1.8 31.26.8 (10-4 M Conpound V 15.
44.011.27 24 61038 (10-5 M Hydrocortisone 16. 7]1.01.6 10.00.7 (10-3 M
Hydrocorti sgne |17. Qygbumivy) {%gmes. 8 17.30. 9 Hydroc¢orti sone 18. 40. 00. §
20.01.3 (16*5 M (* -d$§81u9399n The data of ®able 3|show tﬁ%~9¢§-§3corrpar ed
to glutjaryl histjam ne, fe corrpZ)und (V) exerts a pronounced
anti - anaphyl actijc acti @ompoohd ®sted by a practically 100% degranul ation
i nhi bitlionl3n the test of a conplete QA i ndued deganul at BBA+d29bl ood
basophi|l s collected in (! zed guinea pigs (in vitro anaphyl axi s
reactign im a cat cium § IOy A[sT g fTcamt—ant i =amaphytactiteff ect
of conpound4lV ijs al sotrr?aﬁ%opggtlvgd by decregeeiip the nunber3iofie g
degranyl ated cel|l's, espetitdiMy pronounced at concenfration 10°5 M (absence
o )

A4

of degriant-ated 2:! s Exarrg:ye 15 Situdy of—+the effect of conpounds of
general| forgula |I on sf@l"&’t‘i’i“-sﬁ naphyl axi S4d B P 24.6+10.38
(10° M)
Hydrocortisone
16. a 71.0%1.6 10.020.7
(10°M)
Hydrocortisone
17. 4 48.010.8 17.3+0.9
(10" M)
Hydrocortisone
18. s 40.010.6 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 105 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
izucheniyu bronkholiticheskikh I protivovospalitel’nykh  sredstv.// Rukovodstvo po
experimental’nomy (doklinicheskomu) izucheniyu novykh pharmacologicheskikh veshchestv,
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
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Table 5
Inhibition of systemic anaphylactic reaction of guinea pigs in intragastric administering

compound IV at doses 10 and 150 pg/kg (Mtm)

Duration of acute phase,
Groups Total reaction time, seconds
seconds
Control 2 (normal saline) 296.7+104.6 628.31£80.6
Compound IV
68.0£54.7* 428.0+75.0
10 pgikg
Compound IV
72.0442.1* 337.0+78.5*
150 pg/kg

* - P<0.001

Experimental results presented in Tables 4 and 5 show that compound IV in intragastric
administration at doses 10 and 150 pg/kg and at dose 50 pg/kg by inhalation exhibited anti-
anaphylactic activity. Administering the substance at dose 50 pg/kg by inhalation blocked the
devélopment of the acute phase of bronchoconstrictory reaction which by inducing suffocation,
is a cause of animals’ death. In intragastric administration of compound IV at doses 10 and 150
ug/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
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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** 43.746.65°*

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

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

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 5.7£1.54
Neutrophils 0.3+0.21 3.3*+0.80 7.8*%*°+1.35
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Macrophags 6.2+1.29 7.9+1.88 6.110.75
Lymphocytes 0.9+0.24 4.1*%£1.16 3.2*+52
Neutrophils 0.031+0.021 2.110.67 3.1+1.02
Eosinophils 1.2+0.46 26.5%*%*+4 .47 3.2°°10.97
Epitheliocytes 11.8+1.4 11.3£2.10 26.3**°°+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.
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subpoputatio bro eot sh-off—of—guinea pigs (in L 1) Goup
Intact C nTOrQ)ll Maﬁnc%ﬂ%ﬁ ?C\lcorgrQEkSopul ation (0.1% sol ution) 502.660.31
680. 3105. 0 640. 157. 98 throphags (n=6) (n=5) (n=6) 101.424.3 328.3**49.18
233.0%45.77 Lynphocytes (n=6) (n=5) (n=7) O 56.817.08 16.94. 22

Neut rophi |'s (n=6) (n=5) (n=7) 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)
502.6160.31 680.3+105.0 640.1+£57.98
Macrophags
(n=6) (n=5) (n=6)
101.4124.3 328.3%*1+49.18 233.0*+45.77
Lymphocytes
ymphoceyt (n=6) (n=95) (n=7)
0 56.8+17.08 16.9°+4.22
Neutrophils _
(n=6) (n=5) (n=7)
37.089.04 | 773.0%*£171.7 487.4**+98.70
Eosinophils
(n=5) (n=5) (n=6)
16.916.09 0 2.48*t1.84
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.
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6 days post aerosol Seggabdex adm ni stration. t hods .used i 1 t he stufd¥
HI st Ol 65{1%%' Wr?.ét IWBEFSCIH y two groups: a group O intact animals, anda group o ats

administered once with Sephadex by inhalation.

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

lobular bronchi were dissected, and morphometric assessment of volume density of the lymphoid
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phar macol ogi cal agents (Mv). Cytosis Y%l ute nunber of cells in 1 | BAW

Intact control Sephadex CogBIMe nhiMbeldfideRs iPNu(BRYEI) n=5 n=6 n=6
Cytosis _160.420. 65 _259.2*32. 42 178 6*20.4

Sephadex
Intact control Compound IV
Criterion (model)
n=5 n=6
- n=6
Cytosis 160.4+20.65 259.2*%+£32.42 178.6*+20.4
P 0.05 0.05

Note: * - difference from the intact control

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

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

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

Macrophags 124.8+16.35 226.1*+30.83 | 152.4£18.5
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The study was carried out on male Wistar rats weighing 200+20 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 preparzition 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



the animals togester with chol esterol suspension for 10 days. Al the

ani mal s received a standard briquett ﬂ)forage The animal s were divided
into the follow ng groups: "Control” i ntact ani mals (n=6); "Chol esterol
- rats that orally received _chol esterol |oading (n=10); " Lovastatine" -
rats tW’ﬂ%”"?@@%@p\;‘éﬁwcﬁg@&?&l grtuéa?tﬂﬁlghd Lovast atine (n=10);
"Conpound IV" - rats -that orally received chol esterol |oading andqt, ?1%
tested conpound IV (n=10). Blood was sanpled at days 5, 8 and 10 of the
exper i merftholstesel; @ﬂittiallycg'rd@de@é imbplood serhe amddoler pf wisnmrellpadmisisteted ford0 t he

o oup. (TabFECL ?‘Olﬁ”a“b‘i‘ﬁ yosS6 L il R BARTep S A el B S o

serum gnd Iiver rats coadrdly adm mtleteesl fdr IQvadane W|t C@hpoRdIV |
chol estjerol and corrp pund |V concurrently with |chol esterol ljoading Oontrol
Chol estlerol Lovastat i ne Cf@ﬁébund IV (erdB) (n310) (@&0D) (n=9) Tsal
chol est 1N c. UIIl.ll 2611260874166 56796 65— g 160 )—CcHBL
41. 61.2\:?391 Leholesieiol ) "3 50, 51, 3+ (mg/ 100 ni) CLLD+CLVLD 23. 60. 8 65. 71, 2
49. 90. 9*** g@nﬂﬂﬁ) 9**" (ng/ 100 m}) Liver 2.29Q.13 3.60.4 2.[410. I7F*F
2.780. 28*** g) gﬁ t i6921)1 TRI|GLYIZDRHBSE Ser urt085+89*2 99. B8.6&4593*67.|5
95.17.9 190@by ) | Li ver 3.890./14 6.830.39 6.250.13 5.530. 19***
CHDL
41.6x1.3 54.3x1.7 50.6%1.3 50.5+1.3*
(mg/100 ml)
CLLD+CLVLD
25.610.8 65.7£1.2 49.910.9*** 46.110.9***
(mg/100 ml)
Liver
2.2940.13 3.610.4 2.4140.17%** 2.7810.28***
(mg/g of tissue)
TRIGLYCERIDS
Serum
85.719.2 99.248.7 93.6%7.5 95.1£7.9
(mg/100 ml)
Liver
3.89+0.14 6.831+0.39 6.251+0.13 5.5310.19%**
(mg/g of tissue)
* - p<0.1
** _ 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;
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Chol estdtfereneeRatvesmioly ghelertere] and HPESAPISHEIOs ((x-LP) was det er mi ned usi ng

the Blood serum total cholesterol and triglycerides were determined using the enzymatic
methods.
Cholesterol level in high density lipoproteins (0-LP) was determined using the
precipitation method of LDL and VLDL with phosphotungstic acid and magnesium ions.
Statistical processing
Data in the tables are presented as a mean value * standard error. Significance of

”

differences between the groups “cholesterol” and “preparation...” was assessed by the two-
sampled Student’s t-test. Error pfobability (p) is indicated in the table graphs.
The data on the effect of the compounds on blood serum cholesterol and triglyceride

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

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

Total cholesterol
Serum 59.9+14 135.7£10.9
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Table 15
Blood serum cholesterol and triglyceride levels (mg/100 ml) in rats at day S 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 92.313.5 84.2+3.9
p=0.0001 p=0.013 p=0.04
HDL 34.3+1.3 35.8+1.2 33.1t1.4 35.0+1.3 27.8+2.7
38.8+2.9 443127
LDL+VLDL 58.014.1 48.5+4.5 43.01+8.3
p=0.0006 p=0.02
Triglycerides 88.3+4.8
110.847.1 120.6+8.9 106.616.2 108.916.9

Serum p=0.013




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
Triglycerides 88.34.8 110.87.1 120. 68.
Tabl e 16 Bl ood serum chol esterol
rats at day 8 of the experinent
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5 43.08.3
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(n:20) (n 1C)\ Taot.al cholesterol 103 38 Q99 _16 Serum-127.210
100.112. 8 P=0. 08 p=0.03 p=0.004 35.91.2 3ﬁrqqps4 35. 91.8 HDL 30.21.0
33.21.8§ p=0.0007 p=06-0003 =00 6738401 . 96,6 52k 358 66791374
LDL+VLDL 87,043 P=0n9dsdtit®- 0 himthuda? Cogopung f; ofombolind 119«Q4P. 5
150.613. 6 154.211.4 146.411. 2 125.89. 4 |SavurmN2=0./083v”2alale 17 Bl ood serum
chol estlerol and trj gl yee0) de | &Velms=20hg/ 100 n ) ijn rats at day 1@=d9) t he
experifent Groups | " Conmpound {' Conpound |Parf&mQer § " Ch&Ti&dt er pl " " Conpound
"SI T
otal
cholesterol
103.318.1 99.1+6.0 90.2%5.1
Serum 127.2+10.6 100.1+12.8
p=0.08 p=0.03 p=0.004
359+1.2 37.1+1.4 35.9+1.8
HDL 30.2+1.0 33.2+1.8
p=0.0007 | p=0.0003 p=0.01
67.318.7 61.916.6 54.31+5.8 66.9+13.4
LDL+VLDL 97.0+11.3
p=0.04 p=0.01 p=0.002 p=0.1
Triglycerides 119.9+10.5
150.6%£13.6 154.2+114 146.4+11.2 125.849.4
Serum - p=0.085
Table 17

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

Groups
“Compound | “Compound )
Parameters “Cholesterol” | “Compound “Sim”
IV’ 1Na” IV” 2Na” '
(n=20) IV” (n=20) - (n=10)
(n=20) (n=19)
Total
cholesterol
95.2+54 97.4+7.1 97.9+3.9 93.9£10.2
Serum 135.7+10.9
p=0.003 =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 32.7x1.2
p=0.093 p=0.02 p=0.002
58.7£5.3 59.7+7.2 57.3+4.3 61.2+9.7
LDL+VLDL | 103.2%+11.5
p=0.002 p=0.003 p=0.002 p=0.01




V' 1 Na" IV' 2Na" (n=10) (n=20) V' (n=20) (n=20) (n=19) Total
chol esterol 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 32.71.2
p=0. 093p=0.02 p=0 002 58.75.3 59,77 2 57 34 3 61,29 7 | DL+VLDL 103211

=0. 002 ‘Beiglyowriles=0. =0, Ol 34 . Tri dl yi@85itads [13275664 1p7.
156, 611.:51 g o 14 G 14 Se1r4§rﬁ%=°og 4 182.6+5.4
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¢ opk182)

chol esterol chol esterol |oading experinent |oading (n=12) |oadin

=12 = i - - ", :
(n=12) g n g@%erli,%leéte@iegh@gé\ﬁ%?hle%a eRfbrignenta AriMal 9 thd @hél@ﬁex@ﬂ-‘krcgug‘) 1o

144. 61 p=0. 025 47 66.71.1 50.35. 1 46.72. 9 p<0 02
LDL+VLIDL 22.51.7 100.917}3 97. 914 .Igpid metabolism parameters (mg/100 mil)*
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
47.5+3.7
HDL 66.7+1.1 50.345.1 46.7£2.9
p<0.02
65.4110.6
LDL+VLDL 22.5%1.7 100.9£17.3 97.9£14.0
p<0.001
Triglycerides
Serum ‘ 74.814.1 94.519.2 129.7£17.9 115.8+18.9
35.043.1
HDL 43.1+1.9 46.014.6 35.5+3.1
p<0.05
' 59.5%7.6
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.
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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 adm nistering 20 | y chol esterol suspension to rats
resulted in a significant 1.7-fold rise in serumtotal chol esterol and
1.6-fold rise in triglycerides level (Table 18). HDL chol esterol T#ded?ed

by 28%fr L N b A . ] of
i nduced ﬁ@%’ggﬁu}&w&é’iﬁ?‘g&%d4‘? g@%%%ﬁ%lf@%ﬁﬁ?@s@éﬁéf %egcgf?/tﬁér ?@gﬁ @r I(1)tm 22.5
to 99 g/ 100 m was| observed. 35 Table 19 GRluped serum chol esterol and
triglygeride |evel srg/100—)}+nrats—at—day 5 of the egxperimert—Go4ps
" Conmpouyind " Conpound .(I%o ouqd SompRwidar sCompring 4t &eaPeundgom ound e
VARV IR S OE%‘FF:’ D i) | (AR, (M=1g) Np=12) forar
chol esterol 94.43.4 89:Q%)0 |Serum 112.99.2 96.94.5 109.79.4 2079
p=0.03% 60.73.1 55.12.8 HDL 47532y 49. 0@=12)49./53(8=12p=(Q. 012 p=0. 11

1 0

33.74. 541,76 5 4005 4 LDL4VADL-65-410. 6 602106 p=0.1015 p=0-073
p=0. 048 Trit§®cerijdes 63.35./4
cholesterol
94.413 4 89.0%5.0
Serum 112.949.2 96.9+4.5 109.749.4
p=0.079 p=0.035
60.743.1 | 55.1+2.8
HDL 47.543.7 149.0+2.1 49.5+3.8

p=0.012 p=0.11

33.7+4.5 41.716.5 40.0+5.4
LDL+VLDL 65.4£10.6 60.2+10.6
p=0.015 p=0.073 p=0.048

Triglycerides
' 63.315.4
Serum 94.519.2 83.216.3 87.419.4 80.915.5
p=0.009
HDL 35.043.1 39.413.5 30.9+1.8 30.0+2.2 32.6£2.5
43.714.6 32.4+4 4
LDL+VLDL 59.5%7.6 57.419.1 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” II-1Na”
(n=12) INa” (n=12)
(n=12) (n=12) (n=12) '
Total
- cholesterol
120.8+4.3 124.8%5.8 108.818.2
Serum 153.0t14.7 140.8+13.6
p=0.07 p=0.11 p=0.03

HDL 50.345.1 54912 4 54.2+3.4 48.412.7 52.9+4.1




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 Bl ood serum chol est ol and tri gl yceride | evels (ng/ 100

m) inrats at day 8 of the experinment G oups " Conpound " Conpound
" Conpound_Par anet gr s_ " Chaol est |er 65.0£6.Qonpoii®dt6.8- | V6AMES.31 - INa" 111-1Na
(n=12) [1NRL+MIDp) D1y .3 n:1287__0(@:12 Total, chol e_f)'é)(%'lol 12%)- 843
124.85.|8 108. 88. 2 |Serum 153. 014.F7°140. 813.% ?lp:O. 07 B=0°11 |p=0. 03 HDL
50.35.1 54.92.4 54.23.4 48.42.7 52.94.1 36 65.06.0 70.66.8 60.48.3
LDL+VL 100.917 87.914.5 P=0.09 p=0.14 p=0.0 Triglycerides 95 45
Ser um 1208riglygergleg 116. 310. 5 124. 48.9 111./617.2 p=0.12 HDL 46.04.6 45.82.38
42. 22. 4572324452 5—tBtvEBE—76- 014 ]3’?/%% ,';9 0532461792+ F 7391
Table 21 B serjum ter ri gfyceride | I o/ in
rats at da§9[%gl of thlg@h%%ggri ngh\?'gg@'%ups I;‘=@Q1r§})ound®'\4' 'rrbggund]tﬁ)gg%ﬁpdand
"Conpound Paranetiers " Chol esterol™
HDL 46.014.6 45.812.3 42.242.1 45.213.2 44.5£2.5
LDL+VLDL 76.01£14.7 70.51£9.0 53.214.6 79.2+7.7 73.9t15.4
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” II-1Na” HI-1Na”
(n=12)
(n=12) (n=12) (n=12) (n=11)
Total
cholesterol
122.149.8 123.3+7.3 102.316.9
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 52.91+3.8 48.8+2.4
p=0.09 p=0.046
68.7£10.1 70.5+8.9 53.5%7.3
LDL+VLDL 97.9+14.0 79.7£12.6
' p=0.11 p=0.12 p=0.02
Triglycerides
: 81.9+4 4
Serum 115.8+18.9 109.3+5.1 109.3£10.5 108.5+11.3
p=0.11
HDL 35.5%3.1 36.2£2.6 31.5£1.8 34.31£2.3 38.9+2.4
50.4+4.8
LDL+VLDL 80.3%£16.2 73.1£5.2 75.0%8.5 69.6+11.1
p=0.1

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

total cholesterol (CH) by 29% and cholesterol of the VLDL+LDL fractions by 40%, but it did
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lower serum total triglyceride levels, whereas lowering total cholesterol and VLDP cholesterol
levels and rise in HDL level were lower than in the compound III and compound IV mono-
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 I, [II,. 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.

Example 19
Study of hypolipidemic effect of compounds of general formula I on the model of
“endogenous’ hypercholesterolemia in guinea pigs

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

The animals of experimental groups received orally for 31 days a compound studied and
fat loading. The compound studied at doses indicated below was administered in the form of an
aqueous solution (0.5 ml per an animal); fat loading (a mixture of porcine fat and preliminary
heated 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” — intact animals;

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



A di stinguishing feature of the conpound V nono-sodiumsalt was the ability
thereof to lower serumtotal triglycerjde |evels, whereas | owering total

chol esterol and VLDP chol est er ol | eve and rise in HDL | evel were | ower
than in the conpound |11 and con(gound,l V nmono- sodiumsalts. Thus, as
conpared to $hEomperd Y opnimals hefsesividsiatioading seepmpoupd dViRirsc 300 Befkaf

Internagdoﬁrwéi ﬁgpl ication WD 99/01103, and the conpounds proposed in the
i nstant | vengl on, salts of the compounds |1, Ill, 1V and V possess
enhanced hypdl fopimgpenmid Vact aniintly thatokeeivadgfat lvadingapedonpaound Vfat dosweFdhgg/&er um
triglyceride, total cholesterol |evels including LDL cholesterol |evel and
el evati Oéilyl—‘ﬁfglbthol esterol. Exanple 19 Study of hypolipidemc effect of
conpounds of Tiged®s ah HleydRén@m lchelRstbivf an® @l y@ride TERKOBEIMER pigs that received
hyperchol esterol em a in guinea pigs The study was carried out on male

gui nea fpt lgadinagnd the) Gompoupds sywdiedy agopresnipd irfablegper 2hent | ast ed 31 days.
The control group included 6 guinea pigs (intact animals). The C?gﬁ?'ﬁds
studi ed were admi nistered fromday 1 of the experinment (from day 0

adm ni stBloodeerfimt totabelehlestgrol [Ehed impuined gige thaerqeeive drénlaidingr andpke canpoundd
orally for 31 days a conpound studied @Cﬂg fat | oadi ng. The conpound
studi ed at doses indicated bel ow was S{Hfhi stered in the formof an
aqueoug solutton (0.5 il per an ani Nal ) qchdh tdidaRkbRgefd M Xt Ur e of por cijne
fat and prelimnary hdated corn oil at 4:1 ratio by volune, at the rateg of
5 m/kg weight 0.5 h pgst adm Mat28&ing theg substance Baydl ed.

Exper i reatat—groups—Hr—econtroet— Hitact—artral-s—2—fat——antral-s—that
recei ved fat 8% ing only; 38 3) "conpound IV' - ani nﬁ?éipﬁat recei ved |f at
| oadi ng + conpound N at] dose 540,40 Dbody] wei ght ; 4) ~compound V™ -
animal $ that rkatei ved flat | oading + conpound V at dose7£8011.4 g/ kg body
wei ght | The data on bl god serumnsfol esterol| and triglyceride levels in
gui nea prgs—that—recervyed—fatFoghng—andthe—conpoungssticet—are—
presented ¢ompalldesy 22 [to 25. angfﬁeszz Bl god serum to‘tztg12% ol esterol |gvel
in gui hea pigs that regeived fah=I®madi ng and the conpopade4st udi ed Serum

total ¢holesterol Day 28 Day 31
T 52.946.5 46.3+4.1

n=9 P=0.043

Compound V

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

compounds studied

Serum total triglyceride levels

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




Control 37.43.3 71.714.5 Fat 74.411.4 n=9 55.56.3 49.23.9 Conpound |V
n=10 P=0.064 52.96.5 46.34.1 Conpound V n=9 P=0.043 Statisti cal
processing was carried out using a mond” f actori al anal ysis of variance.
Table 23 Blood serumtotal triglyceride |evels in guinea pigs that
received fat | oading and the conpounds studied Serumtotal triglyTssleds
| evel s Da)f 28 Day 31 Control 60,12.4 Fat 89.714.0 123.135.6 Conpound 1V
66. 86. 7 6910®Echplestsspllsyaldn lipeprotgin fractignga day 39 of isod somm gyjnea pighHlakst er ol
| evel in |ipoprotein frg@&?}@ﬂ%ﬂ&dﬁ%arﬁﬂth@go h@,%ﬂls%glrd}é@ gui nea pi gs that

t nds studi e

received fat | oading an e conpou ol esterol, mvol e/ 100 m

Total VCDCCDC  Control 38.®3. 3 1.60.07 ) Fat 74 411 Z
4.11.2 |P=0.009 42.13.5 Conpound |V 49. ofstsfol mpRAoyml "0
Compound V 46.34.1 2.10.4 P=0. 038otal VLDL LDL
Control 38.4+3.3 1.6+0.07 32.2+2.8
67.6+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+04 P—0.038
Table 25

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

received fat loading and the compounds studied

Triglycerides, pg/100 ml
Total VLDL LDL
Control 60.1+2.36 38.16+2.86 16.13+£0.97
_ 42.7+8.62
Fat 123.2+35.6 59.5x19.7
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%. '



Table 25 Total triglyceride level in lipoprotein fractions at day 31 of

bl ood serum gui nea pigs that received fat | oading and the conpounds st udi ed
Triglycerides, g/100 m Total VLDL LD4O control 60.12.36 38.162. 86
16.130.97 42.78.62 Fat 123.235.6 59.519.7 P=0.015 Conpound |V 69.013.4
33.212.3 29.62.4 56.06.1 22.54.4 23.11.9 Conpound V P=0.1 P=0.1 P=0.053
The studied congﬁu ds IV and V significantly |lowered total chol esterol

| evel by 33. 9 dl 37. 8% respectively only by day} 31 ¢f the experinent At
the same tineE %ﬁe‘ significantly |owered LDL ch IeS|eroI by 37.7 and 38%
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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 clairhed compounds, in particular compound IV, is a broad range of
acting doses that provides for broadness of therapeutic effect thereof. Thus, for example,
compound IV was practically similarly effective in lowering total cholesterol level during 20
days at interval of doses from 50 to 1,500 pg/kg differing 30-fold.

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

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

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

The model of carrageenan-induced edema according to the method of Winter et al. was
used (Winter et al. Studies of the mediators of the acute inflammatory response induced in rats in
different sites by carrageenan and turpentine.//J.Phamacol. 1971. V.104. P.15-29). 0.1 m! 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



Advant age of the clainmed conmpounds, in particular conpound IV, is a broad
range of acting doses that provides f4lc1r broadness of therapeutic effect
t hereof . Thus, for exanple, conpound 1V was practically simlarly
effective in Iowerl ng total chol ester | evel duri ngl 20 days at ipterval
of dosc&MpiSHRUERR- f‘d‘OTISSRYGt aqrginisiraipy ‘f’fg‘i*ﬁfﬁée@@“ﬂ&ﬂ"ﬂv PGS VEIhReRIE ks 2
COWOUE#&h?Qﬁ(Sg‘?&?P '8adiR) Q‘ﬁ&%ﬁéﬁ'nc fe@leBUbAnd a%%&seee&bgmhﬁeﬂfdegme of
hypol i pi dem ¢ ivity COI’]SI derably inprovi ng the lipid netabolism

par ametisflaminatdsy ocrdtige i rpmpgrebon rwithh thel mtﬂet lefExamof ¢hepgiven gaiymabfand rat paw

car r agastann L oo bt BB R Rine R e ied ROTHRo s Btaletan R

mal e ravs caRiuldiddgcdflthto the to@ﬁ,aia amount of animals per an experinent was
12. The nodel of carrageenan i nduced edema according to the nethod of

Wnter et aly, sediffapprrexd0@t al . Studies of the nediators of the
acute |nflamrator§ respgﬁls;awlvadmed inrats in different sites by
carrageenan and turpentine.//J.Phamacol. 1971. V.104. P.15-29). 0.1 m 1%
carrageenan sol ution éOSEWA}ne\mz(espg,p,gj)amt?@rl y injected into the right rat
paw. The ani rgibitionya imdividual chanbers. Gel (1% conprising
a substance tested was appl I eﬁmoﬁalntcwe'“paw three tines: imediately
follow ng c trgt

adr i st rat 1 e SomBARIE A0 B fork 80l OB BT of edema by
wer e nmeidsy npdl 40%] rﬂgpa:tlvplyetajmy srengfeagive (PgpardBmni didpfenhe ( Ep egat)i iohibittd ederod

t he gel % assessed by inhibition degree of inflamatory reaction in:
conpar YRt i th the intact |eft paw of the given aninmal and rat paw

reaction of the control (unt regiﬁg%leg{,pmagé fdrngymat ory reaction inhibition

expressed in percent, was calculated according to the formula: Volune gain
difference x 100 Left paw vol uneExampleixli on = 100 - Vol une

gai n( experi 00 Vol une gain(control) The tested conpounds VI and

XIl'l in theTormof 1% gel caused inhibition of edema by 44% and 40%
respectivel Wheaatdett;h& ;rre[ﬁae%écEﬂmmg meemeabmt@praﬂémbd)bﬁnwc (1% gel ) inhibited

edema 62% of dosa for nple 21 A Tablets The tablets
are pre%éf"@&“'ﬂst ﬂ P%&’r%ﬁie@ﬁ%‘smﬁ’rlgi@ﬁf’ed bel ow.  Conpound correspondi ng

to geneprirnfa@&tichly hcc@ptable salt thereof 1-150 mg
Potato starch 20-50 mgr
Magnesium stearate 3mg
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



pharmaceutically acceptable salt thereof 1-150 ng Potato starch 20-50 nygr
Magnesi um stearate 3 ng Aerosyl 1 ng Lactose up to 300 ng The conponents
are mxed and conpressed to formtabl &2 wei ghing 300 ng each. B.
Suppositories Exanple of a suppository conposition: Conpound correspondi ng
to genefVaselirermula | or a pharnaceutical ly l&cgeptable salt thereof 1-100

nmg Cocoa butter An anmount required t repare.a s ository |f needed,
preparing re(élfléfp?n%gﬁipﬁ%ﬂareéln C?,ffigﬁlt?glileo%ei?gf?j)‘gik%wlg%%ﬂf BYrespective
exci pients psg@aessible. C O ntnents Exanpl e of ointnment conposition:

Compound corresponding to general formula | or a pharmaceutically
accept abl e Satampie el 2l coBERtiny 42 Vaseline 10 g O ntments are prepared

accordi %ﬂﬁu%%ggﬁgﬁég )r(o E&% hesARglegy. D. Gels Exanple of a gel

conpositio eSponding to general fornmula | or a
phar mac ebémmeatblticaly eeqpablesab ahdredfher eof 1- 90800mpg Car bopol 200 ng Benzyl

al cohol Et hyl al cohol 300 ng water to log E. Dry powder for
i nhal at Fzgﬁéorg’%kxanpl e of a powder conpositi orf Onéﬁmpound corresponding to

gener al Beasylaladhbl or a pharmaceutical ly accg@mlgbl e salt thereof 20-200 ng
| actose Up to 1 g The powder is filled into a special device (container) or
into a &éadrloehelapsule. F. Nasal spray 300 mg

water Upto10g
E. Dry powder for inhalations
Example of a powder composition:
Compound corresponding to general formula I or a
pharmaceutically acceptable salt thereof 20-200 mg
lactose Uptolg
The powder is filled into a special device (container) or into a gelatin capsule.
F. Nasal spray
Example of a spray composition:

Compound corresponding to general formula I or a

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

Composition example of eye drops: -

Compound corresponding to general formula I or a

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

H. Solution for injeétions

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 2 mg



Exanpl e of a spray conposition: Conpound corresponding to general formula I
or a pharnmaceutically acceptable salt thereof 1.5-150 ng Purified water
Up to 15 M G Eye drops Conposition anpl e of eye drops: Conpound
corresponding to general forrmula | or_a har maceutically acceptable salt
thereof 0.5-50 ng preservative 10 Aﬂ@i $fied water Up to 5 m H

Sol ution for iy, ﬁéfeﬂ'aétug?@%ﬁr{o'ag s H%Fg;grgl Bfm@agol ution for injections:
Conmpound correspon I'ng to general a pharmaceutically

accept abl e s&l@OChéi—B)ﬂCO-IﬂHZOHr@OOR@t er fd |nj ections 2 ng 43 CLAIM 1.
N-acyl derivatives of am no agjds of general formula I

HOOC- ( CH2) n- CO- NH- CH- COOR2 (1) 2CH2 R1 wherein nis 2 or 3; and R1 '
represents or NNH rN H R2=HR;-CH3, -C2H5 and pharmaceutical ly acceptable
salts thereof, with proviso that the conmpound of general formula I is not
succi nyl - L t wheemphiar2egr 3; 8ot ci nyl - D-t r ypt ophane and

succi nyl - r hane and a di potassiumsalt thereof, N -
C Ay

succi nyl - he methyl ester, N -glutaryl-L-histidine nethyl ester,
N -glutaryl-L- trypt ophane methyl ester. 2. The conpound according to claim
1, wherein ph ar jcally lacceptable salt is nono- or disodiumsalt. 3.
A process for |pre g d‘ﬂ-al\}/l erivatives of am no acids of general
formula I N & NH

H

R,=H, -CH3, -C,H;
and pharmaceutically acceptable salts thereof,
with proviso that the compound of general formula I is not succinyl-L-tryptophane,
succinyl-D-tryptophane and succinyl-D,L-tryptophane and a dipotassium salt thereof, N°-
succinyl-L-tryptophane methyl ester, N®-glutaryl-L-histidine methyl ester, N®-glutaryl-L-
tryptophane methyl ester.
2. The compound according to claim 1, wherein pharmaceutically acceptable salt is
mono- or disodium salt.
3.A prbcess for preparing N-acyl derivatives of amino acids of general formula I
HOOC-(CHz)n—CO-NH—C|IH-COOR2 @
CH,
Ry
wherein n is 2 or 3; and

R represents

N« . NH
N4 , 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:
NH2—|CH-COOH
G
R,

or a salt thereof, wherein R, represents



HOOC- (CH2) n-CO-NH-CH- COOR2 (1) CH2 Rl wherein nis 2 or 3; and Rl
represents N NH f R2=H or pharmaceutically acceptable salts thereof,
conprising addition of glutaric or suc€¢inic acid anhydride as a solid to
aqueous solution of an am no acid of general fornmula: NH2-CH COOH CH2 R1
or a salt thereot, wherein Rl represents 44 N~NH and optionally conversion
of .the targel product into a salt thereof. 4. A process for preparing
N-acyl deri v%l&j;)/@lé[ of am no acids of general fornula I

HOOC- (CH2) n-CO-NH-CH COOR2 (1) CH2 Rl wherein nis 2 or 3; and Rl
represents rand@phomulygonyersiopl of ghe target prodensirtofa salt thasedfsi ng reacting in a

bi phasi ¢ sysf i afe Il BN SHA oAl &ive8BFYSI RN D AGUSBHRNET |

aqueous-organi ct sol utl n am no acl genera

CH Rl or gosat-tCHharcOINH@HEOREH 000Rg) CH2 Rl wherein R2 represents
-CH3, -C2H5, |
o

R,

wherein n is 2 or 3; and

R, represents

E_j@ o NI _NIH
N NI
H

or salts thereof, comprising reacting in a biphasic system of glutaric or succinic
anhydride with aqueous or aqueous-organic solution of an amino acid of general formula
NHZ-?H-COOH
&
R,
or a salt thereof, or
NH2-$H-COOR2
Gy
R,

b

wherein R; represents -CH3, -C,Hs,

and R, represents

| or | T '
tN—/O N N
H

in a water immiscible organic solvent

and optionally converting the target product into a salt thereof.

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

general formula I



and Rl represents or N NNH rJOH in a water inmm scible organic sol vent
and optionally converting the target product into a salt thereof. 5. A

phar maceuti cal conposition possessing $nti-all ergic, anti-anaphylacti c,
anti- inflammatory and hypolipidem c activity conprising N-acyl derivatives
of am no aci HOQE-(CHemeC@INHerH{IQOR,45 HDOC- (CH2) n- CO- NH- CH- 00082 (1) CH2
R1. wherein nis 2 or 3; and&;k represents or NNH Nu H, R2=H -CH3,
-C2H5 or pharmaceutically accEp% able salts thereof in an effective anmount
and pharmaceutically acceptaBle additives. 6. Use of N-acyl derivatives of
am no acids of general fornmula | HOOC (CH2)n-CO NH-CH 000R2 (1) CH2 R1
wherein n iswhereip n3s 28nd; ®d represents \ or N/ NNH H R2=H, -CH3, -C2H5 or
phar naceuticR?lllJeggre GEPt abl e salts thereof for nmanufacturing a nedi canent
possessing antt-allergic, anti-anaphylactic, anti-inflamatory and

hypol i pidem c activity. 7. Use of N-acyl derivatives of am no acids
accordi ng to glaky or marpdaeturing a

or
N%/ NH

N

H
’ R2=H’ _CH37 -C2H5

or pharmaceutically acceptable salts thereof in an effective amount and pharmaceutically
acceptable additives. | |
6. Use of N-acyl derivatives of amino acids of general formula I
HOOC-(CHz)n—CO-NH-C|JH-COOR2 (D
%
Ry
wherein n is 2 or.3; and

R\ represents

| or |_|
tNI j N NH

H

R,=H, -CH3, -C,H;

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

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

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

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



medi cament for | owering antigen-dependent histam ne secretion, basophil
degranul ation as well as for control u’ ng the | evel of eosinophils,
neutrophils and | ynphocytes. 8. Use of 6N-acyl derivatives of am no acids
according to claim6 for manufacturing a nedicanment for aneliorating the
synpt oms of B SMekFHpLPMNE; CIGAPBrc rhi®tis, pollinoses, season and
year-round rhinitis, allergi OCIH eunonitis, atopic dermatitis, psoriasis,
urticaria, allergic (includi Hg anaphyl actic) reactions to insect stings
and nedi canents, cold aller gy allergic conjunctivitis. 9. Use of N acyl
derivatives of am no_.acids general formula | 46 '
HOOC- (O%Z)n‘@ﬁrﬂﬂ"éﬂm“‘fl) CH2 Rl whereinnis 2 or 3; and Rl
represents o fshkknd! R2 = H -CH3, -C2H5 or pharnmaceutical ly acceptable
salts thereof W th proviso that the conpound of general fornmula | is not
a di potassi um salt Qf succinyl-D, L-tryptophane, for manufacturing a

i synptons of atherosclerosis, obesity,

e, nyocardial infarction and stroke. 10.
A nmedi canent 3 gic, anti-anaphylactic, anti-inflammatory
and hypol i pi demn c activity conprising N-acyl derivatives of am no acids of
gener al forrrula I HOOC (CH2)Nn-CONH-CH COOR2 (1) CH2 R1L wherein nis 2
or 3; and R ? &/’ NN\H HR2 =H -CH3, -C2H5 or pharnaceutically
accept abl e sazl ts’ther eo% >11. A nethod for treati ng allergic, anaphylactic
di seases i nodr@nngaaduﬁ@ﬂse&cqmmmami thcteoﬁ;ywiimpdoaimhaitam cdmp«mﬂdi qfi gbaarad,

hyper chol est er ol em risi adm nistratign to nima
yp t-{’ormgla(ils notacfi pota551 saﬁt cpfgsuccdmylpb, -tryptophane, for manufacturing a medicament

for ameliorating the symptoms of atherosclerosis, obesity, ischemic heart and cerebral disease,

myocardial infarction and stroke.
10. A medicament possessing anti-allergic, anti-anaphylactic, anti-inflammatory _a'nd
hypolipidemic activity comprising N-acyl derivatives of amino acids of general formula I
HOOC-(CHz)n-CO-NH-?H_-COORz @
G
.RI
wherein n is 2 or 3; and

R represents

BOER

H

R, =H, -CHj3, -C;H;

or pharmaceutically acceptable salts thereof.

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

HOOC-(CHg)nfCO-NH-(lfH-COORz (I

cy
R,
wherein n is 2 or 3; and

R represents



of an effective amount of the conpound of general formula |

HOOC- (CH2) n-CO-NHCH COOR2 (I) CH2 R1 wherein nis 2 or 3; and RlL .
represents 47 or N~~7 NH rNH R2=H47-CH3, -C2H5 or pharmaceutically
acceptabl e salts thereof. 12. A nethod according to claim 11 for treating
bronchial asthma, allergic rhinitis, pollinoses, season and year-round

rhinitis, allé¢ fgunoni t topic dermatitis, psoriasis, urticaria,
allergic (incl apbuy | reactions to insect stings and
medi canent s, gt ergy, Iai c conjunctivitis. 13. A nmethod for

treating atherogcl erosis, obesity, ischemc heart and cerebral disease,
myocardi al infarction, stroke, conprising admnistration to a mammal of an

ef fective angun t conmpound of general fornula I
HO&:—(CHZ)n[TE@%%' (I) CH RL whereinnis 2 or 3; and Rl
represents opr pirivBtdutithiRPaddeptailtiSalts-theiebf. or a phar maceutical |y acceptable

salt thereof, with proviso that the conpound of gener.al formula | is not a
di pot assi um $& & Bethedcrseardingdte claigpl bem#eating bronchial asthma, allergic rhinitis,

pollinoses, season and year-round rhinitis, allergic pneumonitis, atopic dermatitis, psoriasis,
urticaria, allergic (includiﬁg anaphylactic) reactions to insect stings and medicaments, cold
allergy, allergic conjunctivitis.

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

HOOC-(CHz)n-CO-NH-(‘iH—COORz @D

. $H2 :
R;
wherein n is 2 or 3; and

R; represents

N

I\N/l J 7 N NH
H

R2=H, 'CH37 -C2H5
or a pharmaceutically acceptable salt thereof, with proviso that the compound of general

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



