Hg
Dissociation of mercury from
the carbocation liberates the
catalyst and the enol

SCHEME 11.12

11.3 ADDITION OF CARBENES

= ‘Carbenes add to alkenes to give cyclopropane derivatives. Singlet methylene e.g., reacts with
===+ an alkene is stereospecifically, the addition occurs in one step (concerted addition) and the
+stereochemistry of the alkene is preserved in the product (Scheme 11.13). The electrons in the

R\ P4 R R\ V4 R i R
TOAN" T HVY H
#4CH,”! GFs cis-Dialkylcyclopropane
cis-alkene

+ singlet methylene

SCHEME 11.13

riplet methylene are not paired and consequently it reacts with an alkene in a stepwise process
Scheme 11.13a). The initial reaction is the formation of a biradical and this has sufficient
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Carbene addition to a double bond is complicated due to too many side products. The
Simmons-Smith procedure is superior and leads to same results. The reaction involves reaction
of a double bond compound with dii e (CH,l,)) and a Zn-Cu couyple, the attacking

species is an organozine intermediate (ICH,Znl), a carbene like species called a carbenoid
(Scheme 11.13b).

o 7 Znl >~
|+ ICHZnl ——» ||_,j1:CH2:ﬁi__?,‘ — | >CH, + znl
AL Acamenoid /C\ N, Zinc iodide

3.

The Simmons-Smith synthesis
SCHEME 11.13b
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