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IMPROVED PREPARATION AND NEW REACTIONS
OF B~ (1-PHENYLTHIO)CYCLOPROPYL ENONES
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Abstract: BR-(1-Phenylthio)cyclopropyl enones can be conveniently prepared via
reaction of the lithium salts of a-hydroxymethylene ketones with 1-lithio-1-
phenylthiocyclopropane and are converted efficiently by treatment with agueous
acid to y-keto cyclobutanones and less successfully by thermolysis to y-keto
phenylthiocyclopentenes.

Trost and Jungheim1 prepared B-(l-phenylthio)cyclopropyl enones (4) by
the sequence shown in eqg. 1, involving reaction of 1l-lithio-l-phenylthiocyclo-
propane (1) with DMF to form aldehyde 2, which was treated with enolate an-
ions to form aldol products 3, followed by dehydration to 4 by use of POCl3.
We report here a much simpler synthesis of B-(l-phenylthio)cyclopropyl enones
consisting in treatment of 1 with the lithium salt of a~-hydroxymethylene
ketones (5), followed by acid catalyzed dehydration of the crude intermediates
3, as indicated in eq. 2.
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A representative procedure for the synthesis of E-2-[(l-phenylthio)cy-
clopropylmethylenelcyclohexanone (6) follows. To a solution of 1.00 g
(6.66 mmol) of cyclopropyl phenyl sulfide (Aldrich) in 30 mL of THF at 0°C
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under Ar was added 7.3 mmol of n-BuLi and the mixture was stirred for 2 h.

The resulting solution of % was added via cannula over 10 min to the mixture
formed by adding 10.0 mmol of phenyllithium to a solution of 1.22 g (9.7 mmol)
of oa-hydroxymethylenecyclohexanone2 in 50 mL of dry THF at -78°C. The re-
sulting mixture was stirred for 2.5 h while the temperature was allowed to
rise to 0°C, and then was diluted with water and extracted with ether. The
ether extract was washed with water and brine, dried, filtered and evaporated
to give an oil (IR: 3415 and 1705 cm-l) which was dissolved in 100 mL of
CH,Cl, and 200 mg of p-TsOH:H,0 was added. This mixture was stirred for 16 h
2¢03
stirring was continued for an additional 30 min. The organic layer was dried,

at room temperature and then 50 mL of 10% Na solution was added and
filtered, and evaporated to afford a product mixture which was purified by
flash chromatography3 using 65:35 CHC13:hexane to give 0.22 g (22%) of cyclo-
propyl phenyl sulfide followed by 1.19 g (89% based on unrecovered cyclopropyl
phenyl sulfide) of 6 which was homogeneous by TLC. Recrystallization from
MeOH:H,0 gave 6, mp 69-~70° (lit.1 mp 69.5-70°).

This preparation of 6 and that of three other B-(l-phenylthio)cyclopro-
pyl enones (g) are listed in the Table. Two aspects of this seguence }+§»§+§
deserve mention. First, 1-lithio-l-phenylthiocyclopropane (1) reacts more
efficiently at the o-hydroxymethylene group carbon atom of 5 than do methyl or
n-butyl lithium, which give yields of 2-alkylidene ketones which are lower than
the yields of 4 from §.4 The other point worth noting is the ease of dehydra-
tion of % to g found in the present work, which contrasts with the observa-
tions of Trost and Jungheim.1 They reported that "typical dehydration con-
ditions were unsatisfactory" and developed a procedure involving the use of
POCl3 in HMPA-pyridine at elevated temperatures to effect §+§.1

With ready access to B~ (l-phenylthio)cyclopropyl enones, it was decided
to explore chemistry of these substances which differs from that reported
earlier.1 It was found that compounds 4 are converted to Y-keto cyclobutan-
ones upon treatment with Lewis acids (ejg., A1C13, SnCl4, Ticl4) in CHZClz,
followed by basic agqueous workup.5 A more convenient and efficient procedure
involves treatment with refluxing 50% aqueous trifluoroacetic acid (ca. 1
mL/10 mg 4). The yields of y-keto cyclobutanones obtained by this procedure
are also listed in the Table. The two conversions summarized in the Table
provide convenient access to a wide variety y-keto cyclobutanones, and it will
be of interest to explore further transformations of these compounds, which
have been termed "particularly exciting"1 synthetic intermediates.

The thermal vinyl cyclopropane rearrangement of the g-(l-phenylthio)cy-
clopropyl enones was also investigated.6 When g was heated in xylene at 305°
for 42 min in a sealed, evacuated glass tube, 83% of cyclopentene 14 was
obtained. Similar thermolyses of 7 and 8 afforded cyclopentenoid products in
52% and 72% yield respectively. However, these products appeared to be
mixtures of double bond isomers (viz., }? plus Eé and }z plus %g).
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Table

Synthesis of B-(1-Phenylthio)cyclopropyl Enones and Their Conversion To

v-Keto Cyclobutanonesa
a-Hydroxymethylene 8- (1-Phenylthio)cyclopropyl Y~Keto Cyclobutanone
b Enone
Ketone c a
Yield Yield” (Reaction Time)
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9 13
v 91% - 83% (12 h)

aSatisfactory combustion analyses and IR and lH NMR spectra were obtained
for all new compounds (7-13). ball these known compounds were prepared by
the standard procedure in ref. 2. C€Yields are of purified material and are
based on unrecovered cyclopropyl phenyl sulfide. dYields are of purified
material. €Compound 10 can exist in two diastereomeric forms, but no evi-
dence for the presence of two isomers was observed. fCompound 11 was formed
as a mixture of two isomers which were separated by MPLC and had mp's of 79-
80°C and 70.5-71°C.
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Substantial effort was devoted to the analogous thermal rearrangement of
enone 6, because the anticipated product 19 has the spiro(4.5]decane skeleton
characteristic of several natural product;. Barnier and Salaiin5 have in
fact recently reported a synthesis of spirovetivane which employed a similar
thermal rearrangement of a vinyl 1-(t-butyldimethylsiloxy)cyclopropane. Dis-
appointingly, however, all attempts to effect the conversion €+19 using either
sealed tube or flow tube pyrolyses essentially failed, and at best a 9% yield
of incompletely characterized 19 was obtained. The reason for the difference
in thermal behavior between g and 6 is not apparent.
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