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BBenenue

XUMHUYECKUE COECIUHEHUS LHUKIOTeKCEHOKCHU]
(D) n muxnonenrenokcun (II) mpencraBmsror 00-
LIEU3BECTHBIA HAYYHBI U MPAKTUYECKUN HHTEPEC
nipu nosrydeHuu [1AB, monu3bupHBIX MaTepuanos.
Coenunenune (I) cocraBa C¢H (O — mposzpaunas
OecLBETHAsT WM JKEITas KUIKOCTD fm, °C = 129—
130. XpaHuTcsI B MecTaxX MJiS OTHEONACHBIX Be-
miectB. CtabuiieH Npu HOPMAJIbHBIX TeMITepaTypax
n nasnenusx [1]. Coenurenne (I1) coctaa CsHgO
— Mpo3padvHas co Cad0 BHIPAKEHHBIM KEJITHIM OT-
TEHKOM >KHMJIKOCTh C PE3KUM U XapaKTEpHBIM 3aIia-
XOM. tam, °C = 102 °C. He cMmemmBaeTcs ¢ BOIOM.
Xpaunutcst npu Temrepatype = 2—8 °C [2].

HecMmotpss Ha TO 4YTO 3TH COEOMHEHHUs ObLIH
cunTe3upoBansl enre B XIX-XX Bekax [1-2], kBan-
TOBO-XUMHUYECKUH pacyeT HUX CTPOCHUS METOJIOM
DFT ue BeimonHsicsa. B ¢Bs3u ¢ 3TuM, 1elIb JaH-
HOM pabOThl — KBAaHTOBO-XMMHUYECKHUI pacyer BHI-
e nepedrciaeHHsx okcuaoB MetongoM DFTPBEOQ
B Oazuce 6-311G** o METOAMKE U C MCIIOJIb30Ba-
HUEM TIporpaMM [3—5], aHamornyHo [6] ¢ ONTHMHU-
3alMel TeoMEeTpUM IO BCEM MapaMeTrpaM CTaH-
MapTHBIM TPAAMCHTHBIM MeTomoM. OOmmid 3apsin
M3y4YaeMbIX MOJIEKYJSIPHBIX CHUCTEM B OCHOBHOM
coctossHuH ObLT paBeH 0, a MYJIBTHUILUIETHOCTH 1,
TaK KaK B OCHOBHOM COCTOSHMHM MOJIEKYJI BCE
AIIEKTPOHBI CIAPEHbI, U CYMMAapHBIM criH paBeH (.
IToatromy M=25+1=1.

Pe3yabTaThl pacueroB

Hus (I), onTUMHU3UpOBaHHBIC IUHBI CBsI3EH
MEXIy aTOMaMH yTJepona B KOJIbIlE HaXOIUTCS
B muanasone 1.50-1.57 A, C-0-1.43 A, C-H -1.09-
1.10 A. OnTuMU3UpPOBAHHBIE 3HAYEHUS BATEHTHBIX
YTJIOB COCTaBWJIA COOTBETCTBEHHO CIIEIYIOIINE Be-
muauHbl B rpagycax: C(1)-C(3)-C(5) - 97.52 , C(3)-
C(5)-C(6) -109.76 , C(5)-C(6)-C(4) - 109.76, C(6)-
CA)-C(2) - 97.53, C(4)-C2)-C(1) - 117.14,C(2)-
C(1)-C(3) - 117.15, C(5)-O(7)-C(6) - 60.62,0(7)-
C(5)-C(3) - 138.22, O(7)-C(6)-C(4) - 138.23, C(6)-
C(5)-0(7) - 59.69, C(5)-C(6)-O(7) - 59.69, H(17)-
C(5)-C(6) - 11477, H(17)-C(5)-C(3) - 111.28,
H(17)-C(5)-O(7) - 109.31, H(14)-C(3)-C(1) - 110.10,
H(14)-C(3)-C(5) - 115.96, H(14)-C(3)-H(13) -
108.55, H(13)-C(3)-C(1) - 111.86, H(13)-C(3)-C(5) -
112.53, H(11)-C(1)-C(3) - 109.94, H(11)-C(1)-C(2)
- 108.07, H(11)-C(1)-H(12) - 105.86, H(12)-C(1)-
C(3) - 107.05, H(12)-C(1)-C(2) - 108.18, H(16)-
C(2)-C(1) - 108.06, H(16)-C(2)-C(4) - 109.89,
H(16)-C(2)-H(10) - 105.85, H(10)-C(2)-C(1) -
108.24,H(10)-C(2)-C(4) - 107.09, H(8)-C(4)-C(6) -
115.97, H(8)-C(4)-C(2) - 110.11, H(8)-C(4)-H(9) -
108.56, H(9)-C(4)-C(6) - 112.55,H(9)-C(4)-C(2) -

111.79, H(15)-C(6)-C(5) - 114.79, H(15)-C(6)-C(4) -
111.25, H(15)-C(6)-O(7) - 109.33. 3apsiasr Ha aTo-
max: C(1)-(-0.288), C(2)- (-0.287), C(3)- (-0.216),
C(4)- (-0.216), C(5)- (-0.031), C(6)- (-0.031), O(7)-
(-0.290), H(8)- (0.134), H(9)- (0.138), H(10)-
(0.140), H(11)- (0.138), H®12)- (0.140), H(13)-
(0.138), H(14)- (0.134), H(15)- (0.130), H(16)-
(0.138), H(17)- (0.130).

I'eomerpuueckoe u annekTponHoe ctpoeHue (I)
MPEJCTaBIICHO Ha puc. 1.

Puc. 1. 'eomerpuyeckoe u 3J€KTPOHHOE CTPOCHUE
Mostekydsl (1)

st (II), onTuMU3HpOBAaHHBIC NIUHBI CBSI3EH
MEXIy aTOMaM{ YTiepo/ia B KOIbIE HaXOIUTCS
B nuamasone 1.46-1.54 A, C-0-1.43 A,, C-H -1.09-
1.10 A. Jlns onTUMM3MPOBAHHBIX 3HA4YeHMil Ba-
JICHTHBIX YTJIOB, BRIPAXEHHBIX B rpaaycax, Moiy-
YeHBl COOTBETCTBEHHO CICAYIOIINE BEITHYUHBL:
C(1)-C(3)-C(5) -103.60, C(3)-C(5)-C(4) -109.10,
C(5)-C(4)-C(2) -109.10, C(4)-C(2)-C(1) -103.59,
C(2)-C(1)-C(3) - 105.49, O(6)-C(5)-C(3) -113.49,
0(6)-C(4)-C(2) - 113.48, C(4)-C(5)-O(6) - 59.17,
C(5)-C(4)-O(6) - 59.18, C(5)-0(6)-C(4) -61.65,
H(7)-C(4)-C(5) -122.69, H(7)-C(4)-O(6) -115.30,
H(7)-C(4)-C(2) -121.45, H(8)-C(5)-C(3) - 121.47,
H(8)-C(5)-C(4) -122.66, H(8)-C(5)-O(6) -115.30,
H(10)-C(3)-C(5) -108.63, H(10)-C(3)-C(1) -
111.47, H(10)-C(3)-H(9) -107.64, H(9)-C(3)-C(1)
-112.57, H(9)-C(3)-C(5) -112.91, H(11)-C(1)-C(2)
-109.09, H(11)-C(1)-C(3) -109.10,H(11)-C(1)-
H(12) -109.89, H(12)-C(1)-C(3) -112.68, H(12)-
C(1)-C(2) -112.71, H(13)-C(2)-C(4) -108.63,
H(13)-C(2)-H(14) - 107.62, H(13)-C(2)-C(1) -
111.50, H(14)-C(2)-C(4) -112.90,H(14)-C(2)-C(1)
- 112.57. 3apsast Ha atomax: C(1)-(-0.316),C(2)-(-
0.189),C(3)-(-0.189),C(4)-(-0.040),C(5)-(-0.040),
0(6)-(-0.300),H(7)- (0.126), H(8)-(0.126), H(9)-
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(0.140), H(10)-(0.127), H(11)-(0.154),
(0.132), H(13)-(0.127), H(14)-(0.140).

I'eomeTpuueckoe u anekrporHoe crpoenue (1)
MIpeCTaBJIEHO Ha puUC. 2.

H(12)-

Puc. 2. 'eomerprueckoe U JIEKTPOHHOE CTPOCHUE
monexysl (11)

Hcnonw3yst Gopmyity, MONTYYSHHYIO aBTOpaMu
s DFT:PBE0/6-311G** pKa = 51.048-
150.078max - (qmax = +0.140, Quax " = +0.154),
rae qmaxH+ — MaKCHUMAJIbHBIH 3apsi/i Ha aTOME BOJO-
pona, pKa — yHuBepcanbHBIH MMOKa3aTeNlb KHC-
JIOTHOCTH, HAWACHO 3HAYCHWE KHCJIOTHOM CHJIBI
pKa = 28-30.

KBanTtoBo-xumnyeckue napametrpsol (Eg, E, qmaxm )
u pKa uccienyembIX 0KcHI0B

E E, H+
Oxcner KII)K/I?/IOIIB KII)K/N]lonb omax pKa
@D -812455 -1651924 +0,140 30
(1D -709515 -1360055 +0,154 28

Pe3ynmpTaThl pacdeToB KBaHTOBO-XMMHYECKHX
MapaMeTpoB NPE/CTABICHBI B TaOIHIIE.

Takum 00pazom, TOTy9IeHBI ONTHMHA3UPOBAHHEIC
ATOMHO-MOJICKYJISIPHBIE CTPYKTYPBI M3Y4aeMBIX CO-
enuHennit merogoM DFT. Paccuurtanbl, KBaHTOBO-
xumuyeckue napameTpsl (Ey, Eg, qmaxm), JUTIONb-
HbIE MOMEHTBI, paclpe/ie]ieHne 3JIEeKTPOHHOU
IJIOTHOCTH HA aTOMaX, KOTOPOE HAXOIUTCS B MOJ-
HOM COOTBETCTBUHU C 3aKOHOM COXPaHEHHs 3apsiaa
u ap. JlokazaHo, 4TO HcclenyeMble TUKIOOKCHIBI
OTHOCSATCA K Kiaccy odeHb cnabpix CH-kucmot
(pKa > 14).
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CALCULATION OF THE ELECTRONIC STRUCTURE
OF SOME ORGANIC OXIDES BY THE DFT METHOD

! Volgograd State Technical University, Sebraykov Branch
2 I. M. Sechenov First Moscow State Medical University (Sechenov University)
* Volgograd State Technical University
4 Volgograd State Medical University of the Ministry of Health of Russia
* Institute of Architecture and Construction of Volgograd State Technical University

Abstract. In this work, we performed a quantum chemical calculation of cyclohexeneoxide and cyclopentenoxide
using the method of density functional DFT. An optimized geometric and electronic structure of these compounds is
obtained. It was established that the studied oxides belong to the class of very weak CH-acids (pKa = 28-30).
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