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AHHoTanusi. BriepBbie BBITOMHEH KBAHTOBO-X UMUYECKUH pacueT MOJICKYJ METHIILIMK-
J00yTaHa U STUIIMKIO0yTaHa MeroaoM AMI ¢ onTUMH3aliMell TeOMETPUH 110 BCEM Iapa-
MeTpaM CTaHJAAPTHBIM TPAAHNCHTHBIM METOAOM. [loydeHo ONTUMHU3UPOBAHHOE TE€OMETPH-
YECKOE U JIEKTPOHHOE CTPOCHUE dTUX COSMUHEHUM. TeopeTHdecKu OreHeHa X KUCIOTHAS
CHJIa. YCTaHOBJICHO, YTO MOJICKYJIBI METUJIIMKIO0yTaHa U ATHIIUKIO0yTaHa OTHOCATCS K
KJIacCy OYeHb Cnabbix kucioT (pKa > 14).
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BBenenmne

MeTHIIUKI00yTaH U 3THILMKIOOyTaH
BIICPBBIC MMOJIMMEPU30BAIIA B MPUCYTCTBUH Ka-
tranuzatopos AICIl,/HBr, AICL/HCI n
Al(OH)CL,npu koMHaTHO} TemmepaType B
1953 rony [3; 7]. Apyrue cucremaTu4decKue uc-
CJICZIOBAHUS 110 MOJIMMEPH3AIUU ITHX MOHOME-
POB 10 HACTOSIIETO BPEMEHH MPAKTUIECKU OT-
CYTCTBYIOT. JI0 CHMX MOp HE BBIMOIHECHBI KBaH-
TOBO-XMMHYECKUE PACUEThl ITUX MOHOMEPOB,
B YaCTHOCTH, MeTooM AM1, He U3y4eHBI Me-
XaHU3MBI DJICMEHTAPHBIX aKTOB Ha 3JICKTPOH-
HOM YPOBHE U HE HCCIieIoBaHa MPUPO/Ia aKTHB-
HBIX I[EHTPOB. B CBS3U C 3THUM IIENIbIO0 HACTOS-
el paOoThl SBISICTCS KBAaHTOBO-XMMHYECKHU I
pacder MOJEKYJI METHIIIMKIOOyTaHa U STHIILINK-
no0yrana MeronoM AM1 ¢ onTuMuU3anueit reo-
METPUH MO BCEM IapaMeTpaM CTaHAapTHBIM
rPaguCHTHBIM METOJOM, BCTpOeHHbIM B PC
GAMESS [5], B npuOiIMkeHU N H30IUPOBAHHOM
MOJIEKYJBI B Ta30BOW (haze M TeopeTHUecKas
OLIEHKA €0 KUCJIOTHOM criIbl. /{7151 BU3yaJbHOIO
MpeICTaBICHUST MOJIEJIell MOJIEKYJT MCIIONb30-
BaJIach M3BecTHas nmporpamma MacMolPlt [6].

Pe3y.11 bTAaTbl PacyYeToB

OnTUMHU3UPOBAHHOE TEOMETPHUECKOE U
3JIEKTPOHHOE CTPOEHHE, 00Iasi SHEPTHS U DJIeK-
TPOHHAsI SHEPTHSI MOJIEKYJI METHIILIUKIO0yTaHa U
STUIIUKIOOyTaHa MoNy4eHbl MeTogoM AMI1 u
MoKa3aHbl Ha prCcyHKax | u 2 u B Tabnmmax 1 u 2.

IMpumensist popmyny pKa = 47.74 —154.949 q:;

[1; 2; 4] (= +0.09 u +0.10 — MmakcuMaIbHBIE 3a-
psiibl Ha aToMax Bojopona, pKa — yHuBepcanb-
HBIH IIOKa3aTeIb KUCJIOTHOCTH: CM. Ta0J1. 3), Ha-
XOOUM 3HaAUYCHUA KHCJIOTHOM CHUJIbI, PaBHBIC
pKa =34 u 32.

Takum 00pazoM, HaMH BIIEPBBIC BHIITOTHEH
KBaHTOBO-XHMHUYECKHI pacyeT MOJIEKY METHII-
NUKI00yTaHa M STHIIUKIOOyTaHa METOIOM
AMI. Ilony4eHO ONTUMU3UPOBAHHOE T'€OMET-
pHYECKOE U AJIEKTPOHHOE CTPOCHUE DTHX COC/IH-

HeHUH. TeopeTnyecku OLEHEHBl UX KUCIIOTHBIE
cuisl pKa, paBusie 34 u 32.

YcTaHOBIEHO, YTO METHJILUKIOOyTaH H
STUIIHUKIOOYTAaH OTHOCATCS K KJIaccy O4YeHb
cnaberx H-kucnot (pKa > 14).

Puc. 1. TeomeTpryeckoe U IEKTPOHHOE CTPOCHHUE
MOJIEKYIbl METHIILUKIOOyTaHa
(E,=-28.590 xlx/monb, £ = -117.93 1x]Ix/Monb)

Puc. 2. TeoMeTprU€eCKOE U IIEKTPOHHOE CTPOEHHE
MOJIEKYJIBI ITHIIUKIO0yTaHa
(E,=-34.316 x[x/monb, E, = -155.325 x][/MOJIb)
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Tabnuya 1

OHTI/IMI/I3I/IPOBaHHLle JAJINHBbI CBﬂ3eﬁ, BAaJJCHTHBIC YIVIBI M 3aps/ibl HA aTOMaX MOJIEKYJbI
METHJINHMKJI00yTaHa

JImHEI cBs13ei R, A BanenrHsie yrist I'pan.
C(2)-C(1) 1.5 C(1)-C(2)-C(3) 115
C(3)-C(2) 1.55 C(2)-C(3)-C4) 90
C4)-C(3) 1.54 C(D)-C(2)-C(5) 115
C(5)-C4) 1.54 C(2)-C(1)-H(6) 110
H(6)-C(1) 1.12 C2)-C(D)-H(7) 110
H(7)-C(1) 1.12 C(2)-C(1)-H(8) 110
H(8)-C(1) 1.12 C(1)-C(2)-H(9) 110
H(9)-C(2) 1.15 C(2)-C(3)-H(10) 113
H(10)-C(3) 1.11 C(2)-C(3)-H(11) 113
H(11)-C(3) 1.11 C(3)-C(4)-H(12) 114
H(12)-C4) 1.11 C(3)-C(4)-H(13) 114
H(13)-C4) 1.11 C(2)-C(5)-H(14) 114
H(14)-C(5) 1.11 C(2)-C(5)-H(15) 114
H(15)-C(5) 1.11 - -

Tabnuya 2

OHTI/IMI/I3I/IPOBaHHLle AJINHBI CBﬂ3eﬁ, BAaJJCHTHBIC YIVIBI M 3aps/ibl HA aTOMaX MOJIEKYJbI

ATUJIUKJI00yTaHa

JlmuHbI cBsi3ei R, A BanentHsie yribl I'pan.
C(3)-C(1) 1.50 C(5)-C(2)-C(3) 90
CB3)-C(2) 1.55 C(2)-C(3)-C(4) 90
C(5)-C2) 1.54 C(3)-C#)-C(5) 90
C(5)-C4) 1.54 C(2)-C(5)-C(4) 90
C@4)-C(33) 1.55 C(2)-C(3)-C(1) 114
C(7)-C(1) 1.51 C(3)-C(1)-H(6) 113
H(6)-C(1) 1.12 C(3)-C(1)-H(®) 110
H(8)-C(1) 1.12 C(3)-C(4)-H©) 114
H(9)-C4) 1.11 C(3)-C(4)-H(10) 114
H(10)-C(4) 1.10 C(2)-C(5)-H(11) 114
H(11)-C(5) 1.10 C(2)-C(5)-H(12) 114
H(12)-C(5) 1.11 C(2)-C(5)-H(13) 114
H(13)-C(2) 1.11 C(2)-C(5)-H(14) 114
H(14)-C(2) 1.11 C(1)-C(3)-H(15) 110
H(15)-C(3) 1.11 C(1)-C(7)-H(16) 110
H(16)-C(7) 1.12 C(1)-C(7)-H(17) 110
H(17)-C(7) 1.12 C(1)-C(7)-H(18) 111
H(18)-C(7) 1.12 — —
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Tabnuya 3

Oo0wmas sneprust (E), sjiexrponnas sueprusi (E, ), MakCHMAJIbLHBIH 3apsii HA aToOMe

Bojaopoaa (q

max

") m yHuBepcaJbHBIH MoKa3aTeab KucaoTHocTH (pKa) mMoJexy

Monomep -E, -E,, Qrax pKa
(xhx/MOIIB) (xlx/mMob)
MeTwiyk-
no0yraH -28.590 -117.931 +0,09 34
OTUIIUKIO-
OyTaH -34.316 -155.325 +0,10 32
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Abstract. For the first time methylcyclobutan and ethylcyclobutan are polymerized in
the presence of AICL,/HBr, AICL/HCI and AI(OH)CI, catalysts to room temperature in 1953.
Other systematic researches on polymerization of these monomers are practically absent.
Still quantum and chemical calculations of these monomers, and, in particular, are not executed
by the AM1 method, and mechanisms of elementary acts at electronic level are not studied
and the nature of the active centers is not investigated. In this regard, the purpose of the real
work is quantum and chemical calculation methylcyclobutan and ethylcyclobutan AM 1 method
with geometry optimization in all respects the standard gradient method which has been built
in PC GAMESS, in approach of the isolated molecule in a gas phase and a theoretical assessment
of its acid force. For visual representation of models of molecules the known MacMolPIt
program was used.

The optimized geometrical and electronic structure, the general energy and electronic
energy methylcyclobutan and ethylcyclobutan are received by the AM1 method and shown in
fig. 1-2 and in tab. 1-2. Applying a formula rKa = 47.74 — 154.949 (= +0.09 and +0.10 — the
maximum charges on atoms of hydrogen, rKa — a universal indicator of acidity), we find
values of acid force equal a rKa = 34 and 32.

ISSN 2305-7815. BectH. Boarorp. roc. yu-ta. Cep. 10, UunoB. aeat. 2014. Ne 1 (10)

45




TEXHUKO-TEXHOJOI'MYECKHUE MHHOBAIIUN

For the first time it is executed quantum chemical calculation of the molecules of
methylcyclobutane and ethylcyclobutane by AM1 method with optimization of geometry on all
parameters. The optimized geometrical and electronic structures of these connections are
received. Acid forces of methylcyclobutane and ethylcyclobutane are theoretically appreciated.
It is established, than it relates to the class of very weak H-acids.

Key words: quantum and chemical calculation, AM1 method, methylcyclobutane,
ethylcyclobutane, acid strength.
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