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Puc. 3. 3nauenns NICS(0) a NICS(1) B monekynax Tia[n]impkyneHis: 3a (n =5); 36 (n = 6);
3B(n=7);3r(n=8);3n(n=9); 3¢ (n=10)

Hamu mnepenbadeno, mo Tia[9]uupkynen (puc. 31) 3a €IEKTPOHHOIO OYIOBOIO
MOBUHEH OyTH cxokuil Ha Tia[7|mupkynen. OmHak, B CHIIy TOro, 1o Tia[9]uupkyneH €
abcomoTHO ackuM (rpyna cumetpii (Doy)) BHECOK HAXWIICHOI T-CJIEKTPOHHOI CUCTEMHU Y
BenuunHy NICS(1) HiBemoeThCs, 1 BHECOK «IapaTpONHUX» aHTUAPOMATUYHHX CTPYMIB €
MepeBaXKatourM HaJ| 11aTPOITHOIO CKJIaI0BOIO.

Monekyna Tia[ 10]Juupkyneny (puc. 3€) € €aqMHOIO 3 IOCIIDKYBAHOI cepii, sika Mae
ro¢poBaHy OyJIOBY B CHIIy CEKTOPHOI KyToBOi HepocTadi (puc. 3). TakuM 4MHOM OYEBHJIHO,
o0 3a CTPYKTypHUM KpuTepieM 10-e1eKTpOHHUN BHYTPIMIHIA IIMKI HE MOXeE OyTH
apOMaTUYHUM, XOYad y BUIIAJKY IUIOCKOI TiMOTETHYHOI cTpykTypu Tia[l0]uupkyneny taka
apOMaTUYHICTh MOXXJIMBA. BUKpuBIeHHS MOMITiIO()EHOBOT LMKIIYHOT CUCTEMU CYTTEBO HeE
BIJIMBA€ Ha apOMATHUYHI BJIACTUBOCTI TI0()€HOBUX JIAHOK.
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BucHoBxku

Ha ocHoBi TOmosoriyHoro anamizy ¢yHKIIl pO3MOJUTY EJIEKTPOHHOI TYCTUHH 3a
MeTosioM beliiepa BCTaHOBJIEHO TIOJIO)KEHHA LEHTPIB TIO(QEHOBUX Ta BHYTPILIHIX
[n]aHyneHOBUX IUKIIB. 3a pO3pPaxXOBaHMMHM KOOpPAMHATAMHM KPUTHUYHUX TOYOK LHUKIIIB
MIPOBEJICHO PO3PAXyHKH He3alekHuX Bix saep xiMmiuHux 3cyBiB (NICS) B HabmmkeHHi
He3anexxHo-KaniopyBanbHux opbOitaneit (GIAO). Buxoasuum 3 po3paXyHKOBUX JlaHUX,
Mar”HiTHUA KpUTEpii apoMaTUYHOCTI Yy 3acTOCYBaHH1 J0 Tia[n]IUPKYJIEHIB J03BOJISIE
JOCTOBIPHO BM3HAUMUTH HASBHICTh LUKIIYHOIO CHPSDKEHHSI Ta KUIBLEBUX CTPYMIB y ILHX
MOJIEKYJIaX Ta NependaunTd iX apoMaTW4HI BIAacTUBOCTL. BcraHoBieHo, mo mpu n= 89
Tia[n]IUPKyJIEHN MArOTh a0COJIIOTHO TUIACKy OyIOBY Ta 3aI0BOJILHAIOTH CTPYKTYPHOMY Ta
peakIifHOMy KpUTEpIIM apOMAaTHYHOCTI. ApPOMATUYHICTH Tia[S|UMpPKYIeHYy MOXHa
pO3rIAaTH SIK CUCTEMY 3 JIBOX KOHIIEHTPUYHMX KU1 — LEHTPAJbHOTO MNEHTaAI€HUIBHOIO
LUKy, oToueHoro cucremoro [l4]anyneny. Ilpu n=7-10 BHYTpIUHIA UKI
Tia[n|UMpKyJEHIB € aHTUAPOMAaTUYHUM 32 MAarHITHUM KpUTEpiEM 3 HE3HAUHUMH
BIIXWJICHHSMU U1 Tia[ 7 JiupKyJieny.
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OneprxkaHo peAaKITIEIO 10.12.2012
[puitasaTo no myOumikarii 18.01.2013

Annoranus. bapsimnukos I'. B., MbikbiTIOK O. }O., MunaeB b. ®., MunaeBa B. A.
HccaenoBanue apoMaTHYHOCTH THa[n|uupkyjJeHoB (n=5-10) Ha ocHOBe KBaHTOBO-
XMMHYECKHX PACYETOB HE3aBHCHMBIX OT sAep XUMHYECKHX CIABHIOB. Keanmoso-
xumuyeckum memooom B3LYP/6-311++G (d, p) nposedena onmumuzayus ceomempuieckux
napamempos u KojaiebamenbHulx uacmom monekyn mua/njyupkynenos (n = 5—10). Ha ocrose
MONONIO2UYECKO20 AHANU3A INIeKMPOHHOU NAOMHOCMU no Mmemoody beiidepa ycmanogéneno
NOJN0JCEeHUe YeHMPO8 MUOPEHOBbIX U GHYMPEHHUX [N]aHHYIeHO8bIX YUKIIO8, KAK KOOPOUHAM
COOMBEeMCMBYIOWUX KPUMUYECKUX MOYeK INeKMPOHHOU NIOMHOCMU (N0 OnpeoeneHulo
Vp=0) muna (3, +1). Ha ocnoee paccuumanneix KoOpOUHAm KpUMu4ecKux modex Yukios
npogedeHbl pacuemvl He3a8UCUMbBIX OMm A0ep COOCMBEHHbIX 3HAYEeHUll MEeH30paA MASHUMHO20
akpanuposarnus (NICS) 6 npubnudicenuu nezasucumo-kanuobposounwvix opoumaneti (GIAO) [1]
6 0annbix moukax u na paccmosnuu 00 3 A (¢ wazom 0.5 A) edonwv ocu, nepnenouxynaphoi
niockocmu  [n]annynenosux — yuxnos.  Ilokazano,  umo  MacHUMHbLIL ~ Kpumepui
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apoMamudHOCmu 8 NPUMEHEeHUU K mua[nJyupKyienam no3eossem 00CMO8epHO onpedeuns
Hamuuue YUKIUYECKo20 CONPSdICEHUsT U  KOJIbYEBbIX MOKO8 8 JHMUX MONeKyIax U
npeoycmMompems ux apomamudeckue ceoticmea. Takoce ycmanogieno, umo npu n = 8§-9
mua/njyupkyieHvl  umerom  abCONOMHO  NJIOCKOe  CMpoeHue U YO08IemEOPsIom
CMPYKMYPHOMY U PeAKYUOHHOMY KPUMEPUAM APOMAMUYHOCTIU.

KuoueBble ciioBa: nupuour, azanpouzgooHvlie NUPUOUHA, Mua[njyupkyiensl, He3asucumble
om sA0ep Xumuyeckue cO8uHU, Koabyesvie MoK, ApOMAMUYHOCHb.

Summary. Baryshnikov G. V., Mykytyuk O. Yu., Minaev B. F., Minaeva V. A.
Investigation of thia[n]circulenes (n=5-10) on the basis of quantum-chemical
calculations of the nucleus-independent chemical shifts. The optimization of geometric
parameters and calculation of vibrational frequencies of the thia[n]circulenes molecules
(wWhere n = 5—10) was carried out by the B3LYP/6-311++G(d,p) quantum-chemical method.
The position of the centres of thiophene and inner[n]anulenes cycles being the coordinates of
the appropriate critical points of the electronic density (by definition) of the type (3, +1) was
determined on the basis of the topological analysis of the electronic density according to the
Bader’s method. Calculations of the eigenvalues of magnetic shielding tensor based on GIAO
approximation at the (3, +1) critical points and at a distance up to 3 A (with an increments of
0.5 A) along the axis which is perpendicular to the plane of the [n]annulens cycles were
carried out on the basis of the calculated coordinates of the cycle critical points . It was
shown that the magnetic criterion of aromaticity in application to thia[n]circulenes allows
one to determine reliably the presence of cyclic conjugation and ring currents in these
molecules and provide their aromatic properties. It was also determined that circulenes have
the absolutely plane structure and meet the structural and reaction criteria of aromaticity
when n=8-9.

Key words: pyridine, pyridine aza derivatives, thia[n]circulenes, nucleus-independent
chemical shifts, ring currents, aromaticity.
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