1,3-gunonapHe UMKNONPUEAHAHHA

The General Reaction Family
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1,3-annonapHe UMKNONPUEAHAHHA

Reaction Stereospecificity: The Dipolariphile (Padwa, Vol 1, pp 61-90)
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1,3-Aunoni

Classification of 1,3-Dipoles Containing C, N, & O Atoms
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1,3-gnnoni, AKi MOXXHa BUAINNTU Y BI/IbHOMY CTaHI
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1,3-agnnoni, AKi oaepXyroTb in situ
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1,3-AMnNonNi HITPEHOBOro i KapbeHoBOro TUNYy
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Peakuil 1,3-4MNonApHOro UMKNONPUEAHAHHA
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Peakuii 1,3-4MnoaapHoOro UuMKNonpmeAHaHHA
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Peakuii 1,3-annonAapHOro uMKNonpueAHaHHA

BiaHOCHa wBMAKICTb peaKkuin 1,3-4MnonAapHOro UMKNONPUEAHAHHA

CH,=CHX Ph,CN," PhN,* PhC=NOY PhCH=NCH;* PhC=NNPh' CH,N,?
Dimethyl fumarate 996 31 94 18.3 283
Dimethyl maleate 27.8 1.25 1.61 6.25 7.94
Ethyl acrylate 288 36.5 66 11.1 48.2 175
Ethyl crotonate 1.0 1.0 1.0 1.0 1.0 1.0
Norbornene 1.15 700 97 0.13 3.12 3.3x 1072
1-Alkene 0.8 2.6 0.072 0.146 6.9 x 10~*
Styrene 0.57 1.5 93 0.32 1.60 6.9 x 1072
Cyclopentene 6.9 1.04 0.022 0.128 42x107*
Cyclohexene 0.055 0.011 1.6 x 1073
Vinyl ether 1.5 15 8.5x107°
Vinyl amine ~1x10°

BiAHOCHA WBUAKICTb peaKLUin LMKNONPUEAHAHHA ANA Aia30CNONYK

CH,=CHX CH,N,* RO,CCHN," (RO,C),CN,*
Acrylate 250, 000 930 35
1-Alkene 1 1 1
Styrene 100 2.5 1.5
Vinyl ether 0.02 0.1 0.15

Vinyl amine 0.07 470 620



Peakuil 1,3-4unonAapHOro uMKNoONpueAHaHHA
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Peakuil UMKNONDUEAHAHHSA

The Basic Reactions

FPadwa, A 7,.3-Dhpolar Owyoloaddiition Chaermiistns, dJohn Wilsy, 19284, Wol 1, Chapter 3
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HiTpunokcnam B UMKNONPUEAQHAHHI

The Intermoalecular Case
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HiTpunokcnam B UMKAONPUEAHAHHI

conditions; no cat, Znlo, Ti{OIPT)4
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HiTpunokcnam B UMKNONPUEAQHAHHI
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HiTpnnokcnam B UMKNONPUEAHAHHI
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Po3paxoBaHi eHeprii rpaHnyHmnx MO 1,3-aunonis i gunonapodinis
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A30METUHIMIHW, HITPOHWU, HITPUANINIAN, HITPUNOKCUAN, HITPUNIMIHWN
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KapboHininign B UMKNONPUENHAHHI
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KaTani3s peakuin 1,3-A4MNONAPHOro UMKAONPUEAHAHHS
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KaTani3 peakuin 1,3-4MNonapHOro UMKNONpUEAHAHHSA
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KaTtani3s peakuin 1,3-4MNONAPHOro UMKNONPUEAHAHHS
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XeneTponHi peakuil
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CUHTETUYHE BUKOPUCTAHHA pPeaKLin eKCcTpys3ii
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Peakuii 2+2+2 tuny
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TepmiyHe 2+2 bipaamKanbHe NPUENHAHHA
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TepmiyHe 2+2 UMKnonpueaHaHHA (UBiTep-ioHK)
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LiBiTep-ioHHe NpPUEAHAHHA
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[NpneaHaAHHA B NPUCYTHOCTI KMCNOT JIbloica
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2+2-UMKNONPUEAHAHHA KYMY/IEHIB
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EHTanbnia peakuii HU3bkKa (9-10 KKan/monb,eHTpONis —
Ayxe Bia 'emHa.

PO34MHHMK cnabo BNAMBAE Ha WBUAKICTb peakKLiii.
CKeneTHi neperpynyBaHHA Npu NpUEAHAHHI 40
LMKNIYHUX CTPYKTYP (HOpbOpHEH) He cnocTepiratoTbA.



2+2-UMKNONPUEAHAHHA KYMYEHIB

HOMO of alkene  LUMO of ketene
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Tunu reTepokymy/ieHis

R2C=C=0 KeTeHu R2C=S(0)=0 cynbdpeHun
0=C=C=C=0 HeA00KUC KapboHa RN=C=0 i3ouiaHaTH
R2C=C=NR KeTiMiHU RN=C=S i3oTiouiaHaTH
R2C=C=S TIOKETOHU R2C=S=0 cynbdiHm
R2C=C=CR2 a/ieHun 0O=N=0 ABYOKUC
HITpOreHy
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RN=C=NR Kapbogaiimign RN=S(0)=0 cyNbpypunaminm
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2+2-UNKNONPUEAHAHHA KETEHIB

Ssummary of Ketene Cycloadditions
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[eHepaLlia KeTeHiB
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