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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecnybrnukacbl YnmmbiK abliibiM akademusicbl «KP ¥FA Xabapnapbl. Xumusi
JKOHEe MEeXHO02Usl cepusichbl» fbifibIMU XypHarsbiHbiH Web of Science-miH xaHanaHraH HycKacbl
Emerging Sources Citation Index-me uHdekcmenyze kKabbindaHraHbiH xabapnaldbl. by
uHdekcmery bapbicbiHOa Clarivate Analytics komnaHusickl XypHanobl o0aH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday mecerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawsinap
MeH MeKkemeriepee KoHmMeHm mepeHOiai MeH carnacklH ycbiHaobl. KP ¥FA Xabapnapbl. Xumus
XoHe mexHonoaus cepusickl Emerging Sources Citation Index-ke eHyi 6i30iH KozamOacmabIK yWiH
€H 63eKmi xoHe 6ederdi XumMusisibIK fbiribiMOap 6olbiHWa KOHMeHmMkKe adanobifbiMbi30bi 6irndipedi.

HAH PK coobwaem, 4ymo Hay4HbIl XypHarn «M3secmusi HAH PK. Cepusi xumuu u mexHorio2uii»
6611 npuHam 0ns uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHOU eepcuu
Web of Science CodepxaHue 8 amomMm UHOeKcuposaHUU Haxodumcs 8 cmaduu paccMompeHus
komnaHuel Clarivate Analytics 0nsa OdanbHeluwez0o npuHamMus xypHana e the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednazaem kayecmeo 8 arybuHy KoHmeHma 015 uccriedosameriell, agmopos,
u3damernel u yupexoeHul. BknoueHue Nssecmus HAH PK e Emerging Sources Citation Index
deMoHCcmpupyem Hawly npueepxeHHOCmb K Haubornee akmyarnbHOMY U 811UsimeribHOMY KOHMeHmy
M0 XUMUYECKUM HaykaMm Ot Haweao coobujecmea.
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CALCULATE THE STANDARD ENTHALPIES OF COMBUSTION, FORMATION AND
MELTING OF THE COMPLEX ROSEOFUNGIN WITH a-, - and y-CYCLODEXTRIN

Abstract. One of the most important quantities in chemical thermodynamics and thermochemistry is the
enthalpy of combustion. Of the currently existing methods for calculating the heat of combustion of natural
and synthetic organic compounds, the most acceptable and correct in our case was the Karash method. In
this study, the standard enthalpy of combustion, the standard enthalpy of formation, and the melting enthalpy
of the antibiotic roseofungin and its cyclodextrin derivatives were calculated. As a result of the study, the
thermodynamic constants of the standard enthalpies of combustion, standard enthalpies of formation, and
the enthalpies of melting of the above compounds were calculated, which are of interest for physicochemical
modeling of processes with their participation, serve as initial information arrays for loading into fundamental
thermodynamic data banks and reference books, and is also important for standardization and certification of
these complexes. It should be noted that the presence of a large number of hydroxyl groups in the structures

of the studied complexes allows them to be attributed to polar compounds.
Kew words: roseofungin, cyclodextrin, standard enthalpy of combustion, standard enthalpy of formation,

enthalpy of melting of a complex.

Introduction

Roseofungin belongs to polyene antibiotics
which is more active and less toxic comparing other
polyenes of this group [1]. Before we performed
the complexation of roseofungin with a-, B- and
y-cyclodextrin derivatives. The binding patterns
of the resulted complexes were studied in silico
using molecular docking techniques. The cytotoxic
activity and antiradical activity of the derivatives was
performed [2].

One of the most important in Chemical
thermodynamics and thermochemistry is the enthalpy
of combustion. The enthalpy of combustion of the
Simple and complex substances, the enthalpy of
complete oxidation of a substance with oxygen to the
formation of correspondingly high oxides, they are
obtained from their physical condition for the latter it
is always indicated various oxides. Standard enthalpy
of combustion P=1 atm and T=298,15 K. It should
be noted that water is always represented in a liquid
state in the equations of combustion reactions. The
enthalpy of the combustion of organic compounds at
a pressure of 20-30 atm V=const is determined by
burning in an isothermal calorimeter in an oxygen
atmosphere [3].

It should be noted that the process of obtaining
biologically active compounds from plants is very
time-consuming, and determine the calorimetric
way of combustion AH’ needed for a significant
amount of them and it is irreversible. Therefore,

we used calculation methods to estimate the
combustion enthalpy of natural compounds and their
derivatives. Among the methods of calculating the
heat of combustion of natural and synthetic organic
compounds, the most suitable and correct in our case
was the Karash method [4-6].

The aim of this work is to study the standard
enthalpy of combustion, standard enthalpy of
formation and enthalpy of melting of complexes of

roseofungin.
Materials and methods. Karash method.
Karash [4] proposed a general method for

calculating the standard heat of combustion of
298.15 K for liquid organic compounds of different
classes. Considering any organic compound as a
hydrocarbon, a certain number of hydrogen atoms
in it are replaced by different atoms and groups,
and the enthalpy of combustion as a function of
the number of electrons transferred to oxygen
atoms during combustion, Karash proposed the
following calculation formula:

AcH® (298,15) =-26,050 4C+H-p)+ Y kiAi
kcal / mol, )

then - 26,050 kcal/mol The heat breaks the
bonds — C-C, C-H and it is a heat of formation CO-
and H20. C — the number of carbon atoms in the
compound;

H—the number of hydrogen atoms in the
compound;
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p —is the number of partially displaced electrons
in the compound molecule;

k 1 —the equation number of substitutes;

A1 —is corresponding to the thermal correction
to substitution.

(1) is based on the following assumptions:

- during the combustion, valence electrons are
transferred from atoms of organic compounds to
oxygen atoms;

- four electrons sharing each carbon atom and
one electron sharing each hydrogen atom;

- if the compounds including hydrogen, are
replaced by another atom or other atoms group, the
structure of the molecules changed, also the heat
of combustion of the restructuring compounds Ai
amount is increasing or decreasing; In this case, the
number of the converted oxygen electrons is closely
related to replacing the hydrogen atoms a value equal
to the numbers of electrons P decreasing.

The Karash method is ambiguous.

It should be noted that the Karash method has
been successfully used to calculate the enthalpy
of combustion of many terpenoids, alkaloids,
flavonoids, and their synthetic derivatives [3, 4].
Below is calculating AH® combustion, their structural
and gross formulas.

Fig. 1 - C7sH122040 — Roseofungin with
a-cyclodextrin complex

B Fig. 2 - Cs1H13204s — Roseofungin with
B-cyclodextrin complex
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Fig. 3 - C,H, ,,0,, — Roseofungin with
A-cyclodextrin complex

Results and Discussion

1. Calculate the standard
combustion

Given as an example calculate the standard
enthalpy of combustion AcH°(298,15) of compounds
is roseofungin with a-cyclodextrin complex
CH,0,. the number of carbon atoms in the
compound — 75, in several hydrogen atoms — 122, p
—is the number of partially displaced electrons in the
compound molecule determined taking into account
the OH group, their number is 18, and the number
of partially displaced electrons 18x2=36, k-the
equation number of substitutes 18 (OH- group), Ai—is
corresponding the thermal correction to substitution,
according to the reference database — 3,5 kcal [2].

enthalpy of

61143

-26,050(4x75
kcal / mol or

)
It is the same C,H O, and C,H O, was
calculated the standard enthalpy of combustion,
equal respectively —45430,7 and — 48526,5 KJ / mol.
2. Calculation of standard enthalpy of formation
Then C H, O construct the Combustion

AcH’ (298,15) C, H,,,0,,
+ 122 — 36) + 18(-3,5) = =
-42335,0 kj / mol

) 7577122 740
reactions

C,H,,,0,, (solid) + 85,502 ~=75C0> +
61H:0 ) —AcH (298,15) 3)

According to Hess's law, in this case, combustion
enthalpy of C_H 0, (solid.) is equal to the sum
of the enthalpy of formation of reaction products,
subtracting the sum of the enthalpy of formation of
starting materials.

0

122 740 (solid)

AcH' (298,15) C, H
2 (gas)

+ 61AfH° (298,15) H0
C.HO

7577122740 (solid.)?

= [75AfH°(298,15)
Co

— AfHC (298,15)
4)

There AfH" (298,15) CO:2 AfH° (298,15)
H-0O (liquid.) standard enthalpy of formation of
compounds from simple substances.

The citation [18] find for calculate AfH® (298,15)
CO, ..., and AfH° (298,15) H20 (liquid.), equal to —
393,%7’} and — 286,021 KJ / mol respectively.

Substituting the values, we obtain AcH? (298,15)
C,H,O

7577122

(liquid.):|

40 (solid.)"

-42335,0 = [75x(-393,777) + 61x(-286.021)] —
AfH(298,15) C_ H, O

122740 (solid.)?

AfH® (298,15) C, H ,,040 (eolid) standard enthalpy
of formation equal — 4645,6 KJ / mol.

Thus, from the reaction:

C, H,,,0,, (solid.) + 91,502 (gas.) = 81CO: _+
66H0 .., ~AcH" (298,15), (5)
CyH, 0y, (solid.) + 97,50, . = 87CO, . +
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71H,0 , . —AcH" (298,15),

(liquid.)

(6)

AfH" (298,15) C,H, ,0,, and AfH® (298,15)
C,H,,,0,, standard enthalpy of formation equal —
5342,6 u —6039,6 KJ / mol.

3. Calculation of melting enthalpy

The melting enthalpy AHO Melt was calculated
by the following formula [8]:

AHomelt = 44’4Tme

— 4400, (7)

It

This is to calculate the AH°, ~melting of polar
biologically active compounds [5, 6, 8].

It should be noted that the presence of many
hydroxyl groups in the structures of the studied
complexes allows them to be classified as polar
compounds. Take the decomposition temperature of
these compounds as the temperature of incongruent

TMelt: 483k’ C81H132045_’ T Melt = 452K’ C87H142050’
T .. = 473k), and placing them in the equation (7)
Calculates AHOMelt Ci,H,,,0,, respectively 17,0, 15.7
and 16.6 kJ / mol.

Conclusions. The calculated thermodynamic

constants of standard combustion enthalpy,
standard  formation enthalpy, and  melting
enthalpy of the above compounds are of
interest to the modeling of physical and

chemical processes and serve as initial information
arrays for uploading to fundamental
thermodynamic data banks and reference books, as
well as for standardization and certification of
these complexes.
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Committee of the Ministry of Education and Science
of the Republic of Kazakhstan (Grant No. AP

melting, with melting decomposition (CH 0,

05130941).
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PO3EO®YHI'MHHIH, a-, - ’)KOHE y-HUKJIOAEKCTPUHAEPMEH KEINEHIHIH
CTAHJAPTTBI ) KAHY DQHTAJBIIUACBIH, CTAHIAPTTBI TY3L1Y QHTAJIBIINACBIH
KOHE BAJIKY SHTAJIBIIUACBIH ECEIITEY

AHHOTanMs. XUMHSIBIK TSPMOIUHAMUKA MEH TEPMOXHMMHUSIAFBl MaHBI3IbI [IaMaNap/biH Oipi xaHy
SHTAJBIUACHI OONBINT TaObIaabl. TaOWFH KOHE CHHTCTHUKAIBIK OPraHWKAIBIK KOCBUIBICTAPIBIH JKaHY
JKBUTYBIH €CETITEY 9MiCTePiHIH iMIiHeH O13MiH XaFmaiiaa eH KoJairel skoHe mypbic Kapamr ofici 6omasr. by
3eprTey/e aHTUOHOTHK pOo3e0(YHTUH MEH OHBIH ITUKJIOICKCTPHH/II TYBIH IBUTAPBIHBIH KaHYBIHBIH CTAHIAPTThI
SHTAJBIUSACKIH €CENTEyi, TY3UIYMIH CTaHAAPTTHl SHTAIBIMACBIH E€CENTEyl XoHE OajaKy SHTaIBITHICHIH
ecernTeyi JKypri3inmi. 3epTTey HOTIKECIHIe >KOFaphlla aTajFaH KOCBUIBICTapIbIH JKaHYIBIH CTaHIApTTHI
SHTAJBIUSCHIHBIH, TY3UTYIIH CTAHIAPTTHI SHTAIBIUSICHIHBIH, OAJIKy SHTANBITUSICHIHBIH TEPMOTHHAMUKAIBIK
TYPaKTBUIAPBI €CENTENi, Ojlap KAaThICHIHAA OOJaTHIH TpolecTepAi (PU3WKa-XUMISUTBIK MOJICNIBICY YIIiH
KBI3BIFYIIBUTBIK TYABIPAILI, MOIMETTEP MCH aHBIKTAMAaJIBIKTAP/IBIH ipTeili TePMOIUHAMUKAIBIK OaHKTEepiHe
JKYKTEY YIIH OacTamKbl aKIapaTTHIK MAacCHBTEp PETIHAEC KBI3MET €Teli, COHMai-aK OCHI KemIeHACPIi
CTaHAAPTTAY KoHE cepTU(hUKATTAY YIIIiH MaHBI3ABL. 3ePTTEIICTIH KEeMEHACPAiH KYPbUIBIMIAPBIHAA KOTITETeH
THAPOKCHIT TOIITAPBIHBIH OOyl OJIApIbI MOJSIPIBI KOCBUTBICTapFa JKaTKBI3yFa MYMKIHIIK OCpeTiHiH ararr
OTKCH YKOH.

Tyiiin ce3nepi: po3eodyHTHH, ITUKITOAESKCTPUH, CTAHAAPTTHI KaHy dHTATBITUACKI, TY31UTYIIH CTAaHIAPTTHI
SHTANBIUSCHI, KOMIUICKCTIH 0aJIKy SHTAIBITHSICHI.
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PACUET CTAHJAPTHOM SHTAJILIIUU CTOPAHUSI, CTAHJAPTHOI SHTAJILIIUU
OBPA30OBAHMSI U DHTAJILIIUY IJIABJIEHUS] KOMILTEKCA PO3EO®YHIMHA
C a-, p- U y-IIUKJIOJEKCTPUHOM

AHHOTaIII/Iﬂ. O,Z[HOfI U3 BaXXHEHUIINX BEIWYMH B XHUMHYECKOM TCPMOANHAMUKE U TCPMOXHUMUHN
SABJIACTCA SHTAJIBINA CrOpaHus. 13 CYHICCTBYIOLIUX B HACTOANICC BpPEMA METOHAOB pacdHeTa TCIUIOThI
CropaHust MHOpHUPOAHBIX W CHHTCTUYCCKHUX OPraHU4YCCKUX COGI[HHCHI/II)'I HanOosee MNpUeMJICMbIMU U1
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KOPPCKTHBIMU B HAIIICM CJIydac OKa3aJICd MCTOI Kapama. B HACTOAIICM HUCCICAOBAHUUN MTPOBEICHBI PACUCTBI
CTaHI[apTHOfI OHTAJIbIIUU CrOopaHusl, paCuCThbl CTaHZ[apTHOfI OHTAaJIBIINH O6paBOBaHI/I$I " pacyCThbl DOHTAJIBIINN
IJIABJICHUS AHTUOHOTHKA pOBCO(bYHFI/IHa n Cro HNUKIOACKCTPUHOBBIX IIPOU3BOAHBIX. B pe3yibTaTe
HCCICa0BaHUsA OBLIN BBIYKCIICHBI TCPMOANHAMUYCCKHUEC KOHCTAHTBI CTAHAAPTHBIX SHTaJIbIINH CropaHusi,
CTaHAAPTHBIX SHTaJIbIINI O6pa30BaHI/I$I, SHTAJIBIMHI IIJIaBJICHUS BBIIIICYKA3aHHBIX COGHHHeHHﬁ, KOTOPBIC
MNpEACTAaBIAOT MHTCPCC JI (I)I/IBI/IKO—XHMI/ILICCKOFO MOACIUPOBAHUA IMPOLUECCOB C HUX YYACTHUCM, CJIyKar
HCXOJHBIMU I/IH(I)OpMa]_[I/IOHHLIMI/I MacCCUBaMU JIs1 3arpy3KHU B q)YH,[laMeHTaJ'IBHHe TCPMOANHAMUYCCKUC OaHKHu
AaHHBIX U CIIPABOYHUKOB, da TAKIKC BA’KHO UISA CTAHAAPTU3AIUU U CepTI/I(i)I/IKa]_II/II/I YKa3aHHbIX KOMIIJICKCOB.
CJ'IC)IyCT OTMCTUTH, YTO HAJIUYHC OOJIBIIIOrO YKCIIa THUAPOKCWIIBHBIX T'PYIIII B CTPYKTYpaxX HUCCICAYCMbIX
KOMILJICKCOB IMO3BOJIACT OTHCCTU UX K IMOJIAPHBIM COCANHCHUAM.

KimoueBble ciioBa: pO3€O(I)YHF WH, HUKJIOACKCTPUH, CTaHAAPTHASA DHTAJIBIIUA CropaHus, CTaHAAapTHAd
OHTAaJIBIINA O6pa3OBaHI/I$I, OHTAJIBIIHA IIJIaBJICHUS KOMIIJIICKCA
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