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AJIMATBIJIBIK JJOJIAHA (CRATAEGUS ALMAATENSIS POJARK)
IMHUKIBATBIHBIH TEXHOJIOTUAJIBIK KOPCETKIIITEPIH 3EPTTEY

Ty#iH: JKCHepUMEeHT KY3iHAe A9pinik eciMAik muUKi3aThl aJiMaThLIBIK AoJsaHa keMiciHiH (Crataegus almaatensis Pojark)
dbapMaKo-TEXHOJIOTUS/IBIK, KOPCETKILITEePi aHBIKTAIAbl: MEHILIIKTI cajJMak, KejeM/[i cajJMak, cebisly cajMak, KeyeKTinik,
KYbICTBUIbIK, ITMKI3aT Ka6aThIHbIH €pKiH K6JieMi, 9KCTpareHTTi copy K03 PUIMEeHTI :KoHe 3KCTPAKTUBTI 3aTTap/bIH KaJIIIbl
coMachl. AJIbIHFaH HOTHKeJiep OGUOJIOTUSIIBIK 6esiceHAl 3aTTapAbl 3KCTPAKTiEy KaFAaljapbl MeH ONTHMaJb/bl TOCUIiH
J)KoHe dpapMaKoNesJIbIK calajibl SKTPAKT aJly TEXHOJOTHUSJIBIK MPOIeciH 60/nKayFa MYMKIHAIK 6epefi.

Tyiinai cesaep: [opinik eciMAik LIMKi3aThl, TEXHOJOTUSIBIK NapaMeTpJiep, OMOJOTUAIBIK 6GesiceHAi 3aTTap, [0JaHa,
aJIMaThbUIBIK Jl0JIaHa.
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THE STUDY OF THE TECHNOLOGICAL PARAMETERS OF HERBAL SUBSTANCE
CRATAEGUS ALMAATENSIS POJARK

Resume: On the basis of experimental work on herbal raw material Crataegus almaatensis Pojark, following pharmaco-
technological parameters were identified: unit weight, volume weight, bulk weight, sponginess, porosity, free volume of raw
material layer, the coefficient of extractant absorption and sum of extractive substances. The obtained results can be applied
for forecasting the optimal method and conditions of extracting biologically active substances and technological process of
obtaining extract of pharmacopoeial quality.

Keywords: Herbal raw material, technological parameters, biologically active substances, Hawthorn, Crataegus almatensis.

UDC 547.835:311.16:519.173

10.M. SVECHNIKOVA, 28.V. KOLISNYK, 3U.M.DATKHAYEV
1Kharkiv national pedagogical University named after G.S. Skovoroda, Department of Chemistry (Kharkiv, Ukraine)
2National University of Pharmacy, Department of Analytical Chemistry (Kharkiv, Ukraine)
3Kazakh National Medical University named after S.D. Asfendiyarov, Almaty,

THE MOLECULAR DESIGN OF BIOLOGICALLY ACTIVE ACRIDINE DERIVATIVES USING THE GRAPH THEORY

The problem of modeling the relationship between the structure and the biological activity of organic compounds is one of the
urgent mathematical problems of chemistry. To find quantitative correlations of the structure - anti-inflammatory activity in the
isostructural series of substituted 9-thioacridone, acridinyl-9-thioacetic acids and 9-hydrazine acridine the molecular
connectivity indices calculated for the given molecular structures have been used. The correlation equations of IgA - f (r)
relationship with the convincing statistical characteristics have been determined. They will be used for the molecular design of
active pharmacophores.

Keywords: topological indices, graph theory, derivatives of acridine, correlation, molecular design

Determination of the quantitative relationship between
the structure and its biological activity is one of the most
important tasks of designing pharmacologically active
substances. Formation of this relationship is the only
reasonable alternative to the very expensive total
screening. As a tool the graph theoretical and topological
representations playing an increasing important role in
various chemical and pharmaceutical studies can be used
[1-3].

Molecular structures of organic compounds are in fact
graphs, in which atoms are vertices, and covalent
chemical bonds are edges. Such a graph describes the
connectivity of atoms in the molecular skeleton
regardless of metric features, ie. the equilibrium
internuclear distances, valence angles, etc., corresponding

@er=2X (Vi-Vj)1/2

to the chemical structure. Therefore, graph theoretical
description reflects those features of the molecular
structure that depend on the connectivity as opposed to
properties conditioned by the precise geometric
arrangement of atoms constituting the molecule in space.
It is in this meaning that chemical graphs are topological
(but not geometrical) values of molecular structures.
Thus, the chemical graph describes the topology of the
molecule. Numeric indices derived from topological
characteristics of the corresponding chemical graphs are
called topological indices.

One of the most successfully used topological indices to
determine quantitative relationships of the structure -
biological activity is the molecular connectivity index aer
introduced by Randi¢:

(1)

where Vi,Vj - are the vertex degrees of i and j in the graph; the summation is carried out for all edges of the graph.



The molecular connectivity index is universal and
contains information about the size, branching, number of
cycles, unsaturation and the presence of heteroatoms in
the molecule. The molecular connectivity index is one of
the simplest topological indices, and it has been
successfully applied to predict anesthesia of
amphetamines, the antiarrhythmic action of substituted
N-(diisopropyl)-diphenylpropylamines, toxicity of
barbiturates, etc. [4].

To predict the biological activity of acridine derivatives
the graph theory has not been applied. Therefore,
calculation of topological indices of acridine derivatives
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and correlation of these values with various types of the
biological activity is of great theoretical and practical
interest.

The relationship of the anti-inflammatory activity of some
substituted 9-thioacridone, acridinyl-9-thioacetic acids
and 9-hydrazine acridine with the connectivity indices of
their molecules has been analyzed. The measure of the
biological response is I1gA. Both its values and the
corresponding molecular connectivity indices of
compounds are given in Table.

For substituted 9-thioacridone the optimum correlation
equation IgA - f(eer) was obtained:

1gA = 4.273 - 0.400zr (2)

n="7

Equation (2) is statistically significant. From this it
follows that the anti-inflammatory activity of substituted
9-thioacridone decreases with increase of the molecular

r=0.8585=0.575

connectivity index (Fig.). Reliability of the prediction
according to equation (2) is illustrated by data of Table.
For substituted acridinyl-9-thioacetic acids the optimal
equation was IgA - f(aer):

1gA = 7.766 - 0.755zx (3)

n=8

This equation is statistically significant; its parameters
indicate that increase of the molecular connectivity index
leads to decrease of the anti-inflammatory activity of
acridinyl-9-thioacetic acids.

A good predictive ability of equation (3) is confirmed by
the data of Table. It was used to predict the anti-

r=0.978S =0.042

inflammatory activity of other substituted acridinyl-9-
thioacetic acids. In accordance with this equation the
maximum anti-inflammatory activity in the isostructural
series of substituted 3-chloracridinyl-9-thioacetic acids in
the parent compound of the series - 3-chloracridinyl-9-
thioacetic acid is 1gAcaic. = 1.842.
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Figure 1 - Dependence of the anti-inflammatory activity IgA of substituted 9-thioacridone on the
molecular connectivity index ar

For substituted 9-hydrazine acridine the parameters of 1gA - aer correlation were obtained:

1gA = 5.196 - 0.532 2r (4)

n=8

Equation (4) has sufficiently reliable statistical
characteristics. In the given homological series the anti-
inflammatory activity of compounds also decreases with
increase of the molecular connectivity index. The values
for IgA calculated by equation (4) are quite close to the
experimental values (Table).

r=0.9125=0.074

Experimental part

The anti-inflammatory activity was studied on the model
of formalin paw edema in mice. The edema was caused by
subplantar introduction of 0.01 ml of 3% aqueous
solution of formalin in the hind limb of the animals in the
experimental and control groups. The compounds studied



BecTHuK KasHMY Ne1-2017

or the reference drug (diclofenac sodium) were
introduced intraperitoneally 40 min before induction of
the pain response. The control group of mice received the
same amount of saline solution with the emulsifier
Tween-80. After the injection of formalin solution the
mice were placed in a cage and observed for 40 min
recording the time spent by the animals for licking the
swollen limb. The antinociceptive activity was judged by

Correlation analysis was carried out according to the
microstatistics [6].

Conclusions:

1. Correlation of the relationship of the anti-inflammatory
activity of acridine derivatives with their molecular
connectivity indices has been conducted.

2. The correlation equations obtained will be used for the
molecular design of more active pharmacophores in these

the ability of the compounds under study to reduce the isostructural series.

time of the swollen limb licking [5].
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0.M. SVECHNIKOVA, S.V. KOLISNYK, U.M. DATKHAYEV
MOJIEKYJIAPHBIA IM3AMH BUOJIOTUYECKU AKTUBHBIX IPOU3BOJHBIX AKPUIUHA
C UCITOJIb3OBAHUEM TEOPUH T'PADOB

Pe3ome: [IpoGsiemMa MoOJe/NUPOBaHUA CBSI3M MEXJY CTPYKTYpOH U OHOJIOrMYeCKOM aKTUBHOCTBIO OpraHUYecKHX
CoeJIMHEHUH SIBISIETC OJAHOW M3 aKTyaJIbHbIX MaTeMaTHU4YeCKHUX NMpo6JeM XUMHH. [l HaxoXXJeHUsl KOJIUYeCTBEHHBIX
COOTHOIIEHUH CTPYKTYpa — IPOTUBOBOCHIANNTE/NbHAS aKTUBHOCTh B U30CTPYKTYPHBIX PSAJIaX 3aMellleHHbIX 9-THOAKPH/I0Ha,
aKPUAMHUI-9-THOYKCYCHBIX KUCJIOT U 9-THpasvHOAKPU/MHA UCII0/Ib30BaHbl PACCYMTAHHbIE /Ui AAHHBIX MOJIEKYJISPHbIX
CTPYKTYpP HHJEKChl CBSI3HOCTH. YCTaHOBJIEHbl KOppeJsiliMoHHble ypaBHeHUs cBa3u Igll - f(ser) ¢ ybGeauTesbHBIMU
CTAaTUCTHUYECKHMH XapaKTEPUCTHUKAaMH, KOTOpble OyAyT HCIOJb30BaHbl JJsi MOJIEKYJSIPHOTO [JU3aiiHAa aKTHUBHbBIX
¢dapmakodopos.

KiiloueBble c/10Ba: TONOJIOTHYECKHE WHAEKCh], Teopus rpadoB, MPOU3BOJHble aKPUJUHA, KOPPEJSALHs, MOJEKYIsIpHbIN
JM3aiH
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W3YYEHUE XUMUUECKOI'O COCTABA CO2-3KCTPAKTA KOPhI UBbI BEJIOH,
[TOJIYYEHHOI'O B IOKPUTUYECKUX YCJIOBUAX

BasxcHbiM  HanpasseHueM 8 C030QHUU HOBbIX JEKAPCMBEHHbIX Cpedcme pacmumesbHO20 NPOUCXOHCOEHUS] S8/15emcs
paspabomka mexHo/02Ull, NO3BOASIOWUX MAKCUMAILHO U38/e4b GUO/I02UYecKu akmugHbuix eewecms (BAB) u3 ucxodHozo
cbipbs. Ikempakyust BAB ¢ nomowwio duokcuda (1V) yeaepoda - amo cpasHumenbHO HO8bIU 8ud u3eieyeHuss BAB u3 cbipbs
pacmumenvHo20 UAU HCUBOMHO20 npoucxodxcdeHus. B dawHom o0630pe npedcmasaeHa uH@opmayusi o6 usyveHull
KOMNoHeHMHoz20 cocmaga COz-3kcmpakma Kopbl Hebl npumeHeHUueMm 2a30-#UdKOCmHOU Xpomamozpaguu 8 couemaHuu ¢
Macc-cnekmpomempuetl.

Katouesnle cio8a: kopa Hevl 6enoli, dokpumuueckutl COz s3kempakm, 2d30-%#U0KOCMHAs1 Xpomamozpagust 8 CO4emaHuu ¢
Macc-cnekmpomempuetl.

JIeKapCTBEeHHble pacTeHHe, Takve Kak Tomosb, OcuHa,
WBa u gpyrue [1]. Bosbiod nHTEpEC AJIS UCCIEeL0BAHUS

BBeaenue: Haponnaa megunua KasaxcraHa B JiedeHUH
BOCMAJIUTEJNbHBIX 3a00JIEBaHUM MIMPOKO HCIOJIb3yeT



