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CosdaKue YyembipexyneHHo2o YuKia
MasI0HOo8bLIM CUHMEe30M

I. Xencuur, ®. Ctopona,
CuHme3bl op2aHuU4YecKux npenapamoes, c6. 3, 1952, c. 490
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Coszdarue yembipexyieHHo20 Yukia
aUUIToUH0B0oU KoHOeHcayuelU

J. J. Bloomfield, J. M. Nelke, Org. Synth. Coll. Vol. 6, 1988, p. 167
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O6wulu Mmemood co30aHus
4-, 5=, 6- U 7-YJTIeHHbIX UUKII08

. N'ya, . CanapaH, Cunme3bl op2aHU4YecKux npenapamos, c6. 4, 1953, c. 342;
R. N. McDonald, R. R. Reitz, J. Org. Chem., 1972, v. 37, p. 2418
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Pyxosodcmea
10 MepUyUKIUYeCcKUM peaKyusm

lan Fleming
Molecular Orbitals and
Organic Chemical Reactions.
Reference Edition,
Wiley, Chichester, 2010, 515 pp.

S. Sankararaman
Pericyclic Reactions - a Textbook
Wiley, Weinheim, 2005, 418 pp.
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Ob6o3HayeHUe
peaKyul YuKIonpucoeduHerHus

[m + Kk]-umxjaonpucoeamnenue (m > k),

2o0e

1) m u k — 94ucJ10 T-3J1EKTPOHOB
KAXKI0r0 peareHra, y4acTByIIMX B poluecce

JAUO0

2) m 1 K — 4MCJI0 aTOMOB KaXKA0I'0 peareHra,
NPUHMMAKIIMX YYaCTHE B 00pa30BAHUU IUKJIA



Curmes dugbmop-=Xu1opyKCcycHOU KUCTOmBI

A. Henne, R. L. Pelly, J. Am. Chem. Soc., 1952, v. 74, p. 1426
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CynpanoBepxHOCTHEIE
H AHTAPANOBEPXHOCTHLIE MPOLECCHI

& *U' CyrpanosepXHOCMHbIL]

AHMapanosepxHo¢



Ipu modxo0da K onuUcaHuro
nepuyuKiuyeckux peaklyuu

1) MocTpoeHue KoppensauMoHHbIX guarpamMmm
ByaBsopa - XodhdmaH

2) MeTon BO3MyLLlEeHUS rPaHUYHbLIX opOouTaneun
PrnemMuHr - PyKkym

3) AHanu3 Tononormm 6a3ncHoro Habopa

aTOMHbIX opbouTaneu
Obroap - XannbopoHHep



[2+2]-LluknonpucoeduHerue:

aHanu3 monosoauu
basucHoeo Habopa opbumaseu



AHHYeHbI

5 0 O

[4]-aHHYneH [6]-aHHYnNEH [8]-aHHyNEH

[16]-aHHYNeH [18]-aHHYneH



Tomogorus XoKKeJas:
YyemHxoe Yyucsio y3/ioe




Ananus 6asucHozo Habopa opbumaseu
(momnosioeuYyeckul mooxod)

Cynpa-cynpanoBepXHOCTHOE B3aUMOIEHCTBHE:
0 y3;10B — TOmosiorust XrokKKKeJisi, 4 m-3J1eKTPOHA,
aHTHAPOMAaTH4YeCKoe NMepexoaHoe COCTOAHHE

cyrnpanoBepXHOCTHOe
-, B3amMmoagencTeue

el

IJIOCKOCTD : :
MOJIEKY JIbI M\ cyrnpanoBepxXHOCTHOEe
THJICHA B3avMmoagencrteue
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|2k]-AHHY/IeH ¢ HeUeTHBIM YHCJIOM Y3JI0B:
mormnosiocuss Mébuyca

YroJ1 MeKI1y 0CAMM ABYX COCEHUX
p-opouTasen ® = 90°/k



Ananus 6asucHozo Habopa opbumaseu
(momnosioeuYyeckul mooxod)

Cynpa-anmapanoBepxXHOCTHOE B3aUMOICHCTBHE:
1 y3ea — Tonmosioruss Méouyca, 4 m-3J1eKTPOHA,
apoMaTH4YeCKOe NMEePEXoaHOoe COCTOSTHUE

aHmapa-

NoBepPXHOCTHOE
B3aumMogeucrTeme

cynpa-
NOBEepPXHOCTHOe
B3aMmmoaencteue




[Todxod [Obroapa-Xalmb6poHHepa

Tononorus Yueno XapakTep
cCUCcTeMbl _ | anekTpoHos nepexoaHoro
p-opouTtanen COCTOSIHUSA
4n aHmMuapomMamu4yeckoe
Tonoaorus
Xrkkens an + 2 apomaTnyeckoe
apomaTtu4yeckoe
Tonoaorus 4n
Méobuyca 4n + 2 aHmuapomMamu4eckoe




[2+2]-LluxknonpucoeduHeHue:

803MylUeHuUe
2paHuyHbIx opbumaneu



oo

B3aaumodeucmeue”
2paHUuUYHbIX opbumaJsieu

CtabunusupoBaTtb
nepexonHoe COCTOSAHUEe
MOryT JIMLb
KOMOUMHaUUM rpaHNYHbIX opouTaneum,
coomeemcmeayroujux opya apyay
o cuMmmMmempuu.



Cynpa-cyrnpamnosepxHocmHoe
g83aumMooelcmeue
epaHuYHbIX opbumasell MoseKys amusexa

B3MO T

CYNpPANOBEePXHOCTHOE
B B3anM 0/IeICTBHUE

el

MMJ0CKOCTDH

MOJICKYJIbI 4—[ CYIIPAIIOBEPXHOCTHOE J
B3auM HCTBH

ITUJICHA 3anuMoaeuc e

N

HCMO &%



Cynpa-cyrnpamnosepxHocmHoe
g83aumMooelcmeue
epaHuYHbIX opbumasell MoseKys amusexa

B3MO =

/ cBA3biBaHUe
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Cyripa-aHimaparnoeepxXHoCmHOoe
83aumModelicmeue
2PpaHUuUYHBIX opbumaJsiell MoJsIeKyJsl mulieHa

HCMO =n*

aHT apa-
MOBEPXHOCTHOE /
B3aUMO/J €U CTBHE
Pz y cymnpa-
.C MOBEPXHOCTHOE

B3aUMOJACHUCTBUE




Cyripa-aHimaparnoeepxXHoCmHOoe
83aumModelicmeue
2PpaHUuUYHBIX opbumaJsiell MoJsIeKyJsl mulieHa

CcBsi3biBaHUue /—w

HCMO =*

cBA3biBaHUe




TepmMuyeckue [2 + 2]-npoyecchl

TepmMmu4yeckue peakuun
[2s + 2a/-umKknonpucoegnHeHus
BCTpe4yarTcAa peako.
K TaKum peakumsM CKITOHHbI
KemeHbI U aslJieHbl.



Tepmuyeckoe

[2 + 2]-uyursionpucoedurHeHue aneHa
D. J. Pasto, J. Am. Chem. Soc., 1979, v. 101, p. 37
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Peakuus Bummuea:
[2s + 2a]-yuxnonpucoeduHeHue

P. A. Byrne, D. G. Gilheany, J. Am. Chem. Soc., 2012, v. 134, p. 9225
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Ilepexoonoe cocmoanue:
cayuai HeCmaouaIu3IuPOBAHHLIX UTUOO08



@omoxumuyeckue [2 + 2]-mpoyecch

B 6onblMHCTBE criy4yaeB
npoucxoauT
gpomoxumu4deckoe
[2s + 2s]-uMKnonpucoegnHeHue
non aencrememMm Y®-oony4yeHus.



Bo30yxxaenme MOJIEKYJIbI 3THJIECHA
npH 00JyYeHUuM

HCMO + B3MO +
W+

3 M@ CuHanemHoe TpunnemHoe
COCMosiHuUe COCMosiHuUe
be3bi3fiy4YamesibHbIU
nepexod




DomoxuMuYyeckoe
[2s + 2s]-uyuxnonpucoeduHrHeHue

H,C=CH, — HCMO
Heeo36y)x0eHHasi
MoOJIeKyna

[H,C=CH,]* $ B3MO

8036y)x0deHHasi
MOJIeKya

nepeKpeIBAHHUE
B (haze



DomoxXuMuUYecKoe
[2s + 2s]-yukrionpucoeduHeHrHue

J. . Brauman, W. C. Archie, Jr., J. Am. Chem. Soc., 1972, v. 94, p. 4262

o O
hv (Hg-namna), -80°, 40
H . | o (Hg-namna) Y -
O6eH30deHOH (ceHcub wiuzamop)
H 0

(50%)




@omoxXuMUYecKoe
[2s + 2s]-yukonpucoeduHeHue

H. Yamazaki, R. J. Cvetanovic, J. Am. Chem. Soc., 1969, v. 91, p. 520.
G. S. Hammond, N. J. Turro, A. Fischer, J. Am. Chem. Soc., 1961, v. 83, p. 4674

Cd-namna

22 : 17
6eH30(geHOH
7 (ce:lcu6unu3amop) o ;
A =200 - 400 Hm
Hop6opHadueH Hg-namna KeadpuuyuknaH

(95%)



TepmMonu3 KkeadpuyukmaHa

G. S. Hammond, N. J. Turro, A. Fischer,
J. Am. Chem. Soc., 1961, v. 83, p. 4674
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