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Abstract: The effect of an electron withdrawing group adjacent to cyclopropyl carbanion
has been studied. The facility with which carbanion interconversion occurs can be
attributed to the existence of the anomeric effect.

Cyclopropyl carbanions derived from optically active precursors are capable of
retaining their configuration to a significant degree.1 The calculated energy barrier
for inversion of the cyclopropyl carbanion is 36.3 Kcal/mole.2 The initial hybridiza-
tion of the carbon and the constraint in a three-membered ring (I-strain) are factors
which undoubtedly affect the energy barrier for racemization of the derived cyclo-
propyl carbam’on.3 Walborsky and coworkers have elegantly demonstrated that the
configurational stability of the a-substituted cyclopropyl carbanion depends on the
solvating property of the reaction medium and on the type of substituent present--
whether it is a delocalizing or a nondelocalizing one.4 The present work describes
a case where substituents adjacent to the carbanionic center affect the formation
and the geometry of its reaction product with electrophiles.

Silylsulfonyl substituted 3H-pyrazole 2 was readily prepared by the 1,3-dipolar
cycloaddition of 2-diazopropane with alkyne 1. Photolysis of this material in benzene
afforded cyclopropene 3 in excellent yield. The reaction proceeds via cyclization of a

transient vinyl carbene intermediate formed by extrusion of nitrognn.5 Treatment of 3
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with sodium methoxide in methanol for 30 min at 25°C produced pure trans-cyclopropane
4 in 98% yield.6 No detectable quantities of the cis isomer were present in the
crude reaction mixture. A sample of the cis cyclopropane ;§ was independentiy pre-
pared by treating l-methoxy-2-methylpropene with p—to]y]su]fony]diazomethane.7 ATl
attempts to isolate the desilylated cyclopropene 6 failed. Apparently, structure §
readily reacts with methoxide under the reaction conditions used. Addition of nucleo-
philes to cyclopropenes containing electron withdrawing substituents has previously
been reported in the 1iterature8 thereby providing good analogy for this step.

The cyclopropyl carbanion derived from the deprotonation of sulfone 4 with LDA
at -78%C reacted smoothly with a variety of electrophiles (D20, CH3I, CHp=CHCHoBr,
C1C0,CH3} to give exclusively a single stereoisomer (;g).g’lo The same alkylated
set of cyclopropanes was also formed from the cis isomer. We found that Ccis-7 was

efficiently and quantitatively converted to trans-4 by a deprotonation-protonation

sequence. Thus, the presence of the g-methoxy functionality seems to have altered a
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precedented behavioral pattern in that it readily facilitates cyclopropyl carbanion
(8 +9) interconversion even at -78%C. This may be the consequence of intramolecular
chelation between the cyclopropyl lithiate and the neighboring methoxy group.11

The reaction of cyclopropene 3 with thiophenol and potassium hydroxide in methanol
was also examined. In the presence of excess base, trans-cyclopropane 13 proved to

be the exclusive product (95%) isolated. When the reaction was carried out for
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shorter periods of time and using an equivalent amount of base, the silyl-substituted
cyclopropanes 11 and 12 (1:2) were formed in excellent yield. Both of these compounds
were readily desilylated to give only ;;.12 Thus, the polarizable and softer thio-
phenoxide anion prefers to attack the highly strained cyclopropene m-bond. The

harder and less polarizable methoxide ion, on the other hand, preferentially reacts

on silicon.
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Removal of the «-SiMe3 group from the three-membered ring undoubtedly involves
initial cyclopropy! carbanion generation.13 Most importantly, both desilylation
reactions generate only the trans isomer 13. Thus, the presence of the electro-
negative B-sulfonyl group also facilitates carbanion interconversion as was pre-
viously encountered with the methoxy system. We believe that these reactions are a

14 The favored cyclopropyl carbanion (i.e.

manifestation of the anomeric effect.
trans) will be the one which permits interaction of the carbanion ione pair with the
vacant o* orbital on the adjacent carbon which contains the electronegative atom (or
group). Such hyperconjugative interactions have been substantiated by theoretical

investigations and are now well established for a variety of systems.15 Both ener-

getic and structural consequences are often dramatically large.
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