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2-METOKCU®DEHOIJIE
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C WCHOJIBE30BAHHEM TIEOMETPHYECKHX IaPAaMETPOB MOJIEKYJ 2-METOKCHU(EHOJAa M YaCTOT TOPCHOHHBIX
nepexonoB 0— 1 B yuc- v mparnc- NOTEHIUATBHBIX IMaX PACCYUTAHA MOTEHIUAIbHAA (yHKIHUA BHYTPEHHETO
BpamieHus atux mosiekys: V(a) = 0,5V3-(1 — cos) + 0,5V, (1— cos(A)) . BeruucieHbl 3HAYCHHS HYJICBBIX
YPOBHEH DHEPTUM B yuc- U mpanc- NOTEHIMAIBHBIX AMaX. PaccMaTpuBas SHEPIUI0 BHYTPUMOJEKYJISPHON
BOJIOPOJIHOM CBSI3M KaK PasHOCTh MEXIY HYJIEBHIMH YPOBHSAMH B MpaHC- U yuc- OTEHIHAIBHBIX SMaXx,
cllieJIaHa OLIEHKA 3HAYEHUS SHEPTHUH BHYTPUMOJIEKYJIAPHOM BOJOPOIHOM CBSI3U B 2-METOKCU(EHOIIE.
Knroueevle cnoea: BHYTPUMOJIEKYJISIpHAs BOJOPOJAHAs CBfA3b, OHEPIUs, BHYTPEHHEE BpAIICHHUE,
MOTEHIMAIBHAS SHEPTHUSL.

BBEJIEHUE

AHanu3 nIuTepaTypHBIX JaHHBIX MOKa3biBaeT, 4ro UK crmekTpockomusi 1ocTaTOduHO
IIMPOKO TMPUMEHSETCS IS OINpeNeleHUs SHEPTUH BHYTPHUMOJEKYIAPHOH BOIOPOIHOMN
cesu (BBC) B momekynax, B MK crekTpaX KOTOpPBIX HAOIIOMAIOTCS IMOJOCHI yuc- W
mpanc- opMm. B Takux ciyyasx myTeM H3MepeHHUs aOCONIOTHOM WM OTHOCHTEIbHOU
3aCEeNEHHOCTeN yuc- 1 mMpaHc- COCTOSIHAI B HEKOTOPOM TEMIepaTypHOM HHTEpBae
yIaeTcs MpoBECTH MpsiMoe onpenenenne saeprun BBC [1].

Ha puc. 1 mpuenen MK cnekrp pas3baBieHHOro pactBopa 2-MeTokcupeHona (2-
M®), koTOpBI BEIOpaH HAMU B KauecTBe 00bekTa uccnenosanus, B CCl,.

OJMHOYHAS [OJOCA ¢ YACTOTOI B MakcHMyMe 3557 cM® OYEBHIHO MPUHAICKUT
BaJIeHTHbIM KoyieOanussM OH- rpymnmer, BrimtouenHoit Bo BBC ¢ OCHs-rpynmoii. Harper
pactBopa 2-M® B pa3nuuHBIX HHEPTHBIX PACTBOPHUTEISIX A0 TEMIIEPATyp, OrPaHUYCHHBIX
TeMIEpaTypol KUIIEHUS 3THX pacTBOpuTenel, mokaspiBaeT, uto B MK cnekrtpe He
nosieisiercst monoca VOH cBoGonueix OH-rpymm. 3to o3nawaer, uto ans 2-M®
OKa3bIBaeTCA HEBO3MOXXHBIM TMPUMEHUTHh ONHMCAHHBIA BBIIIE CIOCO0 MPAMOTO
onpenenenus sHepruu BBC o UK cnexktpam nornomieHus.
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Puc. 1. Crekrp pacteopa 2-M® B CCl, C=7-10°mons/n. d=3mm.
Temnepatypa 22°C.

Hcxons m3 3tuX cooOpakeHHid Obuta choOpMyIMpoBaHa LENb AaHHOW PabOTHl —
onenuts 3Hepruo BBC B 2-M® nyrem onpeneneHus napameTpoB Vi, Vo MOTEHIHATBHOR
(yHKIMU BHYTPEHHETO BpaICHUS (ZH\?BB)

V(a) ™ 2~ (& coskd)), (1)

k=1
r7ie O — yroJjl BHyTPEHHETO BPaIeHHS.
MATEPHUAJIBI U METO/bI

UK cnektpsl pactBopoB 2-M® B CCl, peructpupoBaiuch Ha CIeKTpohoTOMETpe
Specord 75 IRYciioBust perucTpaliuy BEIOHPATNCh TAKUMH, YTOOBI CBECTH K MUHHMYMY
HCKaXalollee BIMSHHE NMPHOOpa HA CHEKTpPhl. VICIOMb30BAINCH KIOBETHI C OKHAMH H3
CaF, u KBr. Tommuna cnost pacTBopa BbIOMpaiach TakoW, YTOOBI CBECTH K MHHUMYMY
MOTPEIIHOCTh B ONPEAETICHUH ONTHYECKON IIOTHOCTH B MAKCUMYME WHTEPECYIOINX Hac
0JIOC IOTJIOIICHHS. Perucrpanus CreKTpoB IPOU3BOAMIACH MPH KOHIEHTpalusax 2-Md
nopsaka 7-10° Mons/1. [Ipu TakuX KOHLEHTPAIHsIX HE HAGIIONACTCS CaMOACCOLMAIIMH
Mosekyn 2-M®.

PE3YJIBTATBI 1 OBCYXKJEHUE

Ins Boccranosnenus IIOBB (1) meobxommmo 3Hath uacToThl T1(OH), T»(OH)
TOPCHOHHBIX mepexoa0B 0— 1 B yuc- U mpanc- NOTEHIMAIBHBIX SIMAaX COOTBETCTBEHHO U
3HAYEHUS TPUBEACHHBIX MOMEHTOB MHEPUUH |1, lnpo B yuc- 1 mpanc- hopmax MonIeKy
2-M®. Yacrotsr T1(OH), T2(OH) mis 2-M® okasaauch pacrojoXeHHBIMH BHE paboueit
obmactu crekrpodporomerpa Specord 75 IR mosToMy OBIIM HCIIOIB30BAHBI 3HAYCHHUS
T, = 428 cM?, T, = 388 e (pactBop B CgHyy), KoTOpbIe momyueHs! B pabore [2]. Ipu
pacdere 3HAYCHHIl |,, MpUMEHsIaCh MOJENb HOIYKECTKOH MOJICKYJIBbI, KOTAA KECTKUH
BOJIYOK COCJMHEH C JKECTKHM OCTOBOM. 3HaueHus l,, ObUIM paccuuTaHbl 110 (HOpMyIam,
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NPUBEICHHBIM B padote [3], ¢ UCMOIb30BAHUEM TE€OMETPUUCCKHUX MAapaMEeTPOB MOJICKYIT
2-M®. I'eoMeTpust paBHOBECHOM KOH(PHUrypaIiy MOJIeKy/Isl 2-M® nmpuHHMAaNach Kak s
¢enona [4], paccrosaue r(C,—0,) u reomerpusi OCHs-rpynmbsl NpUHUMATHCH KakK ISt
MeTaHona [5]. 3HaueHHs |y, lnp, OKa3adMCh MPAKTHYECKH ONMHAKOBBIMU M PAaBHBIMU
751,75-10° a.e.m.- (A

Jlns HaxoxkJeHus 3HaueHud Vi, V, TI0 M3BECTHBIM 3HAYEHMAM T1, Ty, |np IpUMeHMIN
utepanroHHsiii Metox Hetotona [6]. Jliist moydeHHs: JOCTATOYHO XOPOIIUX HAYaTbHBIX
npubmmkennit 1 Vi, Vo u npu  Beramcienun npomssogubix 0fi(Vi, Vo)/oVi (i,k =1,2;
fi=t"-1, fH=1t"-1, 1.°, 1., — paccumTaHHble 3HaUYEHMS 4YACTOT TOPCHOHHBIX
nepexonoB 0 -1 B yuc- v mparnc- NOTEHIUANBHBIX IMaX COOTBETCTBCHHO) UCIONb30BAN
(dhopmyiel, yuuThIBaromne anrapMoHndHocTs 1IMBB [7]. Tloaydyennsle TakuM oOpaszoM
st 2-M® 3Hauenus Vi, V, okazanuck paBHbIMU: Vi = 685 oM™, V, = 2088 et To atum
JaHHBIM OblLta BoccTanoBiieHa [IOBB 2-M®, rpaduxk kotopoii mokasaH Ha puc. 2.
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Puc. 2. IlorennuansHast QyHKIMS BHYTpEHHET0 BpatieHus 2-M®.

Ecmn mon suepruett BBC moHmMarth pazHocTe AE MeXAy HYJIEBBIMH YPOBHSIMHU
SHEPTUM B mMpaHCc- W Yyuc- TOTCHIMANBHBIX sMax, To mius 2-M® sueprus BBC
okasbiBaeTcsi paBHOH: AE = 666 cv® = 1,90 kxan/monb. HaiiieHHOe 3HAYCHHE SHEPTHH
BBC mis 2-M® 6musko k 3Hadenuro 2,00kkan/mons (pactBop B CgHip), momyueHHOMY B
[8] mo wacroram kpytwibHbIX KoseOanuii T(OH), HO 3aMeTHO MeHbIIE 3HAYCHUS
4,13 kxainmonb (pactBop B CCly), monyueHHomy B [9] ¢ mOMOIIBIO KOHKYPUPYIOLIHX
paBHOBecuii. Kak ciemyer m3 nuTepaTypHBIX NaHHBIX, MOJOOHEIN pa30poc B 3HAYCHUIX
sHeprun BBC, monmy4eHHBIX pa3HBIMH METOJIAMH, CYIIECTBYET M JUIS JPYTUX BEIICCTB.
Takyro CHTyalMI0 MOXXHO OOBSCHHUTh KaK HEOJHO3HAYHOCTBIO B ONPEICICHUH TOHSATHS
sHeprun BBC, ma uro ykasano B pabore [10], Tak M HaaMdHeM IOTPEITHOCTEH
Pa3IMIHOTO BHJIA B IPUMEHSEMBIX METOJ]aX U3MEPEHHS WK olleHKH dHeprun BBC.
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3AK/IIOYEHUE

1. TIlo wu3BecTHBIM 3HaueHUSM Ti, Tp, U PACCUNTAHHOMY 3HAYEHHIO |y, HalijeHbI
napametpsl Vi, Vo [IGBB 2-M®.

2. Hcnone3ys 3T JaHHBIC, NpoBeAcHa oleHka sHeprun BBC B 2-M®, kortopas
okasanach paBHoi 1,90kkan/mois.
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INTERNAL ROTATION POTENTIAL FUNCTION CALCULATION AND THE
INTRAMOLECULAR HYDROGEN BOND ENERGY ESTIMATION IN
2-METHOXYPHENOL

Valiev E. V., Sheikh-Zade M. I.

State Budget Educational Institution of Higher Education of the Republic of Crimea "Crimean
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If the bands otis- andtrans-forms are observed for molecules with intramolecular
hydrogen bond (IHB) in IR spectra, then by measuring the absolute or relative populations
of cis- andtrans- states in a certain temperature range, it is possible to make a direct
determination of the IHB energy. For 2-methoxyphenol (2-MPh), which we selected as the
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object of investigation, only the band corresponding tardnes- form is observed in the

IR spectra in the region ofOH. The heating of a solution of 2MPh in various inert
solvents to boiling temperatures of these solvents shows that the band corresponding to
the trans- form does not appear in the IR spectrum. This means that for 2-MPh it is
impossible to apply the above method of direct determination of the IHB energy by IR
spectra.

The task of this paper was to estimate the IHB energy of the 2-MP by determining the
parameters V V, of the internal rqtz%}ion potential function (IRPF),

V(a)* szk (- cosko)) (1)
=1
where ais the angle of internal rotation.

This problem was solved by calculation using the frequency valyes of the
torsion transitions 0 1 in thecis- andtrans- potential wells and the value of the reduced
inertia I, calculated from the geometric parameters of the 2-MPh molecules that were
adopted as for phenol. The obtained valuesVef V, are equal:V; = 685 cnf,

\, = 2088 crit. These data make it possible to reconstruct the IRPF (1), and also to
calculate the values of the energy levels indiseandtrans- potential wells.

If, under the IHB energy, we understand the differekiEdetween zero energy levels
in trans- and cis- potential wells, then for 2-MPh the energy is equal\fb= 666 cm
! =1.90 kcal/mol.

Keywords:intramolecular hydrogen bond, energy, internal rotation, potential energy.
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