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Abstract: The reaction of a-iodoketones with diethyizinc afforded zinc enolates which were converted into the
(‘nrrecnnndmu cvclonronanols in good vields unon treatment with CHaTa and E1aZn. The use of o-iodoketone having
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a carbon-carbon double bond as a substrate proved that cyclopropanation of the enolate moiety proceeded
chemoselectively. Cyclopropanation of the zinc enolates derived from a,B-unsaturated ketones via 1,4-addition of
organozinc species was also achieved. © 1998 Elsevier Science Ltd. All rights reserved.

There are numerous cyclopropane-mediated reactions in organic synthesis and, therefore, cyclopropanol
has been regarded as a versatile synthetic intermediate.] Some effective methods to prepare cyclopropanol have
been reported.2:3 There are only a few examples, however, that provide cyclopropanols directly from metal

enolates except si ilvl enolates. 4,5 We have already renorted that treatment of o-iodoketones with various kinds
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these resulting metal enolates proceeded satisfactorily, this and the metal enolate formation procedure would
combine to provide an expeditious route to cyclopropanois. We have indeed found that cyclopropanation of zinc
enolates by zinc carbenoid proceeded effectively.

Treatment of 3-iodo-2-undecanone (1a, 1.0 mmol) with two equivalents of diethylzinc (1.0 M hexane
solution, 2.0 mmol) in ether (5 ml) at 0 °C afforded a zinc enolate quantitatively. Diiodomethane (1.5 mmol)
was added at O °C to the resulting mixture of zinc enolate and residual one equivalent of EtpZn. After 3 h of
stirring, the resulting mixture was cooled to —~78 °C and was quenched with methanol to afford a cyclopropanol

2a in 82% yield (Scheme 1).8 Quenching at low temperature such as —78 °C was critical to obtain 2 in good
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yield.? The use of hexane as a solvent gave a similar resuit (83%, ¢/t = 90/10), while the loss of

stereoselectivity was observed in THF (88%, ¢/t = 72/28). In dichloromethane, the yield of cyclopropanol
decreased though the stereoselectivity was somewhat improved (63%, c/t = 94/6).
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We also examined the reaction of zinc carbenoid with other metal enolates which were derived from 3-
iodo-2-undecanone and Me3Al or Et3B. The cyclopropanation of the corresponding diethylborane or
dimethylaluminum enolate gave disappointing results from the viewpoint of the yields and stereoselectivities
(Scheme 2).
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Therefore, we focused on the synthesis of cyclopropanols through a Simmons-Smith type reaction of zinc
enolates derived from various a-iodoketones or o-iodoaldehydes. The representative results are summarized in
Table 1. The aliphatic o-iodoketones (1a, 1b, and 1c) were converted into the corresponding cyclopropanols

in ocood vields (Entries 1-3) In these cases. hich cic stereaselectivities were ohcerved. Cvclonronanation of
1n good vields (&ntnes ). 1N LNEse cascs, nign c1s stereosciectivilies were opserved. L yclopropanation of
zin~ annlata fearm r_1adAaneanianhannnas (1AY caun an infarine raciilt (Rater AY Tt 3¢ natahla that chamiAacalantiva
ZinC enGiate rom Q-iGGopIopiopnenonc (i) gave an inieror resui (Cniry 4. it is notac:e tnat Cnemoseiecuve

PO P T, .

LyLlOpIOpdﬂdllOﬂ O1 me enoiaie mmety of the zinc enolaie was observed in the reaction o

terminal C-C double bond (Entry 5). Treatment of tertiary a-iodoaldehydes (1f and 1g) with diethylzinc

""h
i
o
£
jn'
|~
(el
=
o'l
o
w
a

afforded the corresponding zinc enolates which were further converted into the corresponding secondary
cyclopropanols (2f and 2g) (Entries 6 and 7). The use of 2-iododecanal (1h) gave a complex mixture because
the corresponding zinc enolate could not be obtained upon treatment with diethylzinc (Entry 8).

Then, we turned our attention to three-component synthesis of cyclopropanols from a,B-unsaturated
ketones, alkylzinc, and diiodomethane in one-pot. It was reported that an addition of trialkylzincate, prepared
from three equivalents of alkyllithium and ZnCly-TMEDA, to vinyl ketones afforded the corresponding zinc

enolates effectively.10 It was expected that treatment of these zinc enolates with zinc carbenoid mlght provxdc

rad o roga and tha ~aeracnAanAdin 2V
VEU 10 DO UIC LadC aii uiC CoLicspuna

yields, starting from vinyi ketones (Scheme 3).

Scheme 3
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R=n-CgHy; R =nBu 61% (d/t = 62/38)



Table 1. Synthesis of cyclopropanols from ot-iodoketones and o-iodoaldehydes?)

Entry a-lodocarbonyl compound Cyclopropanol Yield(%) cis . ftrans
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a) oi-iodocarbonyi compound (1.0 mmotl), and EizZn (2.0mmol) and CH3Ip (1.5 mmol) were

employed.
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Experimental procedure for the three-component synthesis is as follows. To a solution of ZnCly-TMEDA
(265 mg, 1.1 mmol) in THF (3 ml) was added butyllithium (1.65 M hexane solution, 2.0 ml, 3.3 mmol) at 0
°C. After being stirred for 10 min, a solution of methyl vinyl ketone (70 mg, 1.0 mmol) in THF (2 ml) was
added at =78 °C and the mixture was stirred for 45 min at that temperature. The mixture was warmed to 0 °C and
EtpZn (1.1 ml, 1.0 M hexane solution, 1.1 mmol) followed by a solution of diiodomethane (402 mg, 1.5
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mmol) in ether (2 ml) was added and the whole w.
°C and MeOH (1.0 ml) was added to mlen(‘h the

n £
(pH = 7.4, 20 ml) and extracted with ethyl acetate (20 ml x 3). Concentration followed by silica gel column
purification gave 1-methyl-2-pentyl-1-cyclopropanol (87 mg, 0.61 mmol, cis:frans = 67:33) in 61% yield
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The zinc enolate from 1a and EtpZn in ether revealed to be an isomeric mixture (E/Z or Z/E = 3/7)
from 'H NMR experiment. Thus, the reason for the stereoselective formation of cis-cyclopropanol 2a
(c/t =93/7) is not clear at this stage.
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