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CYCLOADDITION REACTIONS 65

On the oth'er hand, thltocycloaddition of trans-stilbene to cis and trans
2-butene result in conservation of stereochemistry of both stilbene as well as

olefin. Thus, it may be concluded that addition of S, of trans-stilbene to olefin is
concerted process :
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aromatic systems like furan and anthracene etc also undergo
on as lllustrated below :
: CE COCHj3;
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CYCLOADDITION REACTIONS

conior ation 1s reduced in thiS manner M t 1\.’ : .
f m + IVIOST reactj e dienes . .
dare thOSB in which

. . ing- FOI‘ example C .
: » cyclopentad
Qe n 2 e Emperomee ViR lebr;v:rl:eiergto;z

hydrocarbons are extremely slow. F i i
Bl uited with pivextil o ;Vitor high yields, dienophile must be

hdrawing group 1

, which i : : p like carbonyl group or
.carboxy'l group which is rationalizeq by the fact that re liORSoRt s )/ 'gl ,fP

is substituted good electron acceptor an easily 1f one

Effect of substituent gn reactivit

v _ y of Diels-Alder reactions may also be
Yls?alirzed Hi t_el‘HllnS of front.ler molecular orbital theory. Interaction of fhese two
“orbitals result in the formation of two new orbitals one of lower energy than either

!"5’1‘ ?i‘nt?ract—ing orbitals and other of higher energy. Extent of energy difference
b?tween tWO depends upon energies of interacting orbitals. If HOMO of one
component is much lower than LUMO of other component: newly formed HOMO

1 be much lower in éfﬁﬁgy'fhﬁn original HOMO. On the other hand, if energy

er side if electron
gy ofits LUMO will be
proceed at faster rate

1 component bears

e bearing electron
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CYCLOADDITION REACTIONS

Some examples of 1, 3-dipolar cycloadditions are :

Y.
D ~IN\1. N
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General example
Few specified examples are :
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CYCLOADDITION REACTIONS -

e——

1 node, 6 electrons, antiaromatic, 0 node, 8 electrons, aromatic,
thermally forbidden thermally allowed

Fig. 5.28. Transition states (a) For non-iinear suprafacial
approach (b) For non-linear antarafacial approach of
carbene to 4¢g n-system.

' Aromaticity of transition state decides if the reaction is thermally allowed
or forbidden on the basis of Evan’s rule.

Linear-antarafacial approach (a) as well as non-linear-suprafacial approach
(b) in figure given below for the addition of SO, to triene, [49 +2}r system, both are

thermally favourable.

1 node, 8 electrons, aromatic,

1 node, 8 eleclrons aromatic, ;
thermally favoured, disrotatory thermally allowed conrotatory
Fig. 5.29. (a) T.S. for linear approach (antarafacial) of SO to (4q + 2)

n-system. (b) T.S. for non-linear (

-afacial) approach of SO to
. gt o iyl

[em
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Conversly linear-s 1 apprqaches
both involve antiaror ;
Hence, both
p’I‘OVe;, if
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