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DIVALENT SAMARIUM-INDUCED CYCLOPROPANATION OF LITHIUM ENOLATES.
A ONE-POT SYNTHESIS OF CYCLOPROPANOLS FROM KETONES
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Summary: Lithium enolates, generated by deprotonation of ketones with lithium
diisopropylamide, react with diiodomethane in the presence of SmI2

to give cyclopropanols.

Despite its anticipated utility in organic synthesis, the cyclopropanation
of metal enolates to cyclopropanols by the Simmons-Smith reaction has not yet
been reported.1_3) We report herein the first example of the Simmons-Smith
type cyclopropanation of metal enolates, and in addition wish to describe a
one-pot synthesis of cyclopropanols from ketones.

Previously, we reported that d-haloketones and 1,2-dibenzoylethane reacted
with diiodomethane in the presence of samarium metal to give cyclopropanols.4
The reaction was considered to proceed through the Simmons-Smith type cyclopro-
panation of metal enolates (samarium enolates) which were generated by the
reaction of «-haloketones or 1,2-dibenzoylethane with divalent samarium or
samarium metal. In order to prove the pathway of the reaction, we tried the

5) with diiodomethane

reaction of the lithium enolate derived from acetophenone
and samarium(II) iodide. The reaction proceeded rapidly at 0°C to give 1-
phenylcyclopropanol in 81% yield.

On the basis of this finding, a one-pot synthesis of cyclopropanols from
ketones was tried. Thus, ketones were deprotonated with lithium diisopropyl-
amide (LDA) at -78°C, and the generated lithium enolates were treated with
CHZIZ/SmI2 at -78° through to room temperature. As shown in Table 1, several
cyclopropanols were synthesized in one-pot from ketones in moderate to good
yields. This method may be applicable to the synthesis of other synthetically
useful cyclopropanols by the employment of the established procedures for the

regio- and stereoselective generation of lithium enolates.
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General Procedure: A carbonyl compound (1 mmol) was added at -78° to a solu-

tion of LDA (1.2 mmol) in THF-hexane (3:1) (4 ml). After stirring for 1.5 h at
the same temperature, a suspension of SmIz, prepared from Sm (6 mg atom) and

R'COCHR R’
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Table 1. Synthesis of Cyclopropanols from Ketones

Entry Ketone Product Yielda) Entry Ketone Product Yielda)
Ph
1 PhCOCH ) 4 58%
3 HO 6 0 QXOH 46%
Ph H b
2 PhCOC,H, >v< 56% o’
HO CH3 7 0 59%
0 HO,
3 @iﬂ 57% d
c) " o
8 OH 62%
C O (O
9 0 OH 62%
O O o

a) Isolated yield. b) A mixture (ca. 2:3) of sterecisomers. c¢) Lithiation was carried out
under equilibrium conditions according to the procedure described in Ref. 8.

1,2-diiodoethane (5 mmol) in THF (10 ml),6’7) was added by the use of a pipet.
Diiodomethane (2.5 mmol) was then added and the mixture was warmed with stir-
ring to room temperature during 1 h. The reaction mixture was treated with
aqueous HCl and extracted with ether. The combined extracts were dried over
MgSO4 and concentrated. The residual oil was subjected to preparative thin

layer chromatography on silica gel to give the corresponding cyclopropanol.
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