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During the relatively recent past several cyclopropylcarbinyl derivetives have been
prepared by a variety of procedures. The cammon basis for the most widely used of these
methods formelly involves additions of divalent carbon fragments from precursors such as
RHg(Br, IZnCHgl ,>§CH;, and RCHN2 to allyl compounds. Although these methods have consid-

erable utility, none of them, for one reason or another, can be regarded as the ultimate
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synthetic tool-l Consequently, we now describe a method which fills some of the need that
currently exists foy improved and more versatile cyclopropylcarbinyl compound syntheses.

Our unique method very simply involves edditions of electrophilic reagents (012, Bra, 12,
503, RSC1 and HgClg) to 3-butenyltributyltin to give directly in moderate to high ylelds the

corresponding cyclopropylcerbinyl compounds.

+
Bu E‘ant'—‘liacl!acl'l-CII2 +E

+
3 >[>CHE + BuSn

T2 - 8%
+ + _+ . + +
et = a1t B’ I,N,RB and ‘HgCl
Three modes of electrophilic attack on the orgenotin campound are possible: (1) cleavage

of a butyl-tin bcmd;2 (2) cleavage of the butenyl-tin bond; or (3) addition to the carbon-

carbon double bond. With the exception of the reactions of 3-butenyltributyltin with lodine
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and mercuric chloride, the electrophiles almost exclusively added to the terminal carbon of
the double bond to initiate cyclopropane formation (see Table I). Presumably, the potential
competing cleavage reactions are rendered relatively non-competitive to the addition reaction

owing to the ability of the carbon-tin sigma bond to stabilize a gamma carbonium ion.3’4

+
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The starting compound, 3-buteny1t:r1buty1t:ln,5 was readily obtained from reactions of
tributyltin halides with 3-butenylmagnesium halides. Since the tributyltin moiety resulting
from all of the electrophilic cyclo-destannylation reactions of 3-butenyltributyltin was
ultimately recovered as tributyltin halide, the overall reactions formally represent
conversions of 3-butenyl halides to cyclopropylcarbinyl derivatives.

Interestingly, triphenylcarbonium ion (from triphenylmethyl bromide) did not add to the
double bond of the butenyl group of the organotin compound, but apparently %abstracted a
hydride from the beta carbon atom as evidenced by the rapid formation of triphenylmethane
and tributyltin bromide. This finding is not difficult to rationalize since the carbonium
ion which results from hydride loss is stabilized both by the double bond and the beta tin-
carbon sigma bond.6
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TABLE I

REACTIONS OF ELECTROPHILES WITH Bu3SaCH2CH2CH=CHp

Elect:rophilea Solvent Temperature DCHZE %) BuE (%) C4H7E (%)
Cly CHoC1p -65° 72b trace 0
Bry CH2C12 -65° 86’ 0 0
Iz CHpCly 0° 82b 10 trace
503 CHzC1p - -65° 84 trace 0
HeCl, CH5CN 35° 73¢ 6 6
2,4- (N02)CgH3SC1 CH3CO2H 100° 80° 0 0

a. The halogeﬂa, sulfur trioxide, and the sulfenyl chloride were added at rapid drop rates
to 3~butenyltributyltin which resulted in instantaneous reactions. Mercuric chloride
and 3-butenyltributyltin were allowed to react one hour.

b. To realize complete recovery of the cyclopropylcarbinyl halides from the corresponding
tributyltin halides subsequent to removal of the solvent, it was necessary to carry out
the distillations under reduced pressure (~ 20 mm). The cyclopropylcarbinyl halides
were characterized by comparisons of their bp's, ir and 1H nmr spectra with those of
authentic compounds.

¢, Tributylstannyl cyclopropylcarbinylsulfonate was not isolated directly, but was treated
with water and subsequently esterified with diazomethane to give methyl cyclopropylcarbinyl~
sulfonate, bp 68-72° ~ 0.2 mm. The 1}1 mnr spectrum of the sulfonate exhibited the very
characteristic complex high field splitting pattern for )—& between 0.3 - 0.8 ppm
and the methine proton centered at 1.3 ppm, a doublet 9_&2 -—HQ (J = 6.5 Hz) for the
carbinyl protons at 3.0 ppm, and a singlet for the methyl protons at 3.9 ppm.

d. Cyclopropylcarbinylmercuric chloride, accompanied by small amounts of the other two
cleavage products,7 was separated from excess mercuric chloride in the reaction concen-~
trate by extraction into chloroform. A ]'H mmr spectrum of the mixture in CDCl3 confirmed
the presence of the three mercury compounds; peaks centered at 2.1 ppm (carbinyl protons, ‘

d, J = 6.5 Hz), 6.0 - 5.0 ppm (vinyl protons, m), and 1.8 ppm (-CH2HgCl, m). Attempts



2138 Fo. 21

to resolve the mixture by crystallization and chromatographic techniques failed. Raman,

1
30 mmr, and ir spectral analyses also were in accord with . the structure assigmments.

Hy, He
° . :es 1
The 0p S—CH2~T<3, mp 80 - 81°, was positively identified by "H mmr spectral
a NOp H analysis in CDClj with peaks centered at 9.1 ppm (d, Jup =
2 Hz), 8.3 ppm (Hy, two d's), 7.5 ppm (d, Jpe = 8 Hz), 3.1 ppm
(carbinyl H's, d, J = 7 Hz) and 1.5 - 0.3 ppm for the cyclopropyl protons. An elemental

analysis was in agreement with the structure assignment.
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