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In recent years, there has been considerable interest in developing new
and efficient synthetic methods for the formation of cyclopentanes and oxo-
cyclopentanes.2 One of the most efficient approaches to five-membered rings
involves 1nitial nucleophilic attack on activated cyclopropanes with subse-
quent intramolecular ring closure.3 In this paper, we wish to report the pre-
paration and reactions of a new three carbon synthon, l-phenylthiocyclopropyl-
traiphenylphosphonium fluoborate‘i, which 1s synthetically equivalent to the
acyl zw1tter10n_£;
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The doubly-activated cyclopropane”}‘would be expected to suffer nucleo-
philic ring-opening regiospecifically, with the concomitant generation of an
a-phenylthiophosphorylide moiety. Intramolecular Wittig reaction of the in-
cipient phosphorous ylide should give rise to a vinyl sulfide, a well-known
carbonyl precursor.

The preparation of the cyclopropyl salt 1 can be conveniently accomplished
via the sulfenylation of triphenylphosphonium cyclopropyllde/g, A THF solution

of the ylaide 3 (prepared from lathium diisopropylamide at —20°)4 was added

4531



4532 No. 51

dropwise to a THF solution of one equivalent of N-phenylth1osucc1n1m1déi5’at
-20°. During the addition of 3, a white solid, which was believed to be the
expected phosphoniun bromide 5 and succinimide salt, precipitated. The
hygroscgplc salt was filtered in an inert atmosphere and washed with ether.
Further purification of the bromide 5 was not carried out at this time, since
the less nucleophil:ic fluoborate salt was desired. The anion exchange was
affected by treating a methylene chloride suspension of 5 and the succinimide
salt with an excess of triethyloxonium fluoborate at -78°C. As the oxonium
salt was added to the suspension, the bromide was converted to the solublg
ethyl bromide and the succinimide salt was converted to the soluble N-ethyl-
succinimide. The resulting cyclopropylphosphonium fluoborate‘}dwas also
soluble in methylene chloride at room temperature. Removal of the solvent and
traituration of the residue with anhydrous ether removed the non-salt by-
products. The pure white fluoborate 1, (m.p. 201.5-202.5)6 was recrystallized
from chloroform - THF mixtures [NMR (6,CHC13) - 1.44-2.14 (m,4H); 6.89-7.29
(m,5H); 7.61-7.84 (m,15H)]. The overall yield of fluoborate 1 from cyclo-
propyltriphenylphosphonium bromide was in the range of 50-60%.
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The utilization of synthonfi’ln the synthesis of five-membered rings was
demonstrated by its reaction with sodium enolates of B-keto esters. When
equimolar amounts of 1 and enolates derived from substituted acetoacetic
esters 6 were refluxed in THF for an average of 72 hrs, good ylelds7 of the
cyclopentenyl sulfaides, 7a, b, ¢, were i1solated. The yields of la, b, ¢,
were much lower when dimethylformamide or HMPA 1s used as the reaction sol-
vent, while good yields were obtained with acetonitrile. The conversions of
the vinyl sulfides to the corresponding keto-acids 8 were made using hydroly-
sis conditions of 20% HCl/dioxane at 6O°C.8 ~



No. 51 4533

SPh 4
PPh
_Na+ - 3
)
x THF
+ 1
Ry Et ~ 650 Ry
15 R, CO,Et
2
] |

i3

R HC 2 - R,=CH

1 < ﬁ) ey o (75%)
=

R, 85-90%

COOH CO,Et b - Ry=CH
l-CH3Ph(80%)
8 7 Ry=CH,
-~ Pd
'&- R1=Ph
R,=H (75%)

One of the most useful synthetic operations available with synthon 1 is
the direct annelation of a five-membered ring onto a cyclic ketone. Thas
approach also allows for the simultaneous introduction of an angular
functionalized methyl group beta to the ketone moiety. The following ex-
amples of cyclic B-dicarbonyl compounds i1llustrate the utility of our ap-
proach for the hydroazulenone and hydrindanone ring systems which are quite
prevalent in natural products. Thus, vinyl sulfides 9 and 10 can be 1solated
in 80-85% yields under the aforementioned reaction conditions and their re-
spective hydrolyses to the keto—ac:n.ds9 can be affected ain 90% yield.
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The reactions of 1 with enolates of 2-methyldimedone and 2-formyl
cyclohexanone gave disappointingly low yields of the expected annelated
products 11 (40%) and ;EJ(ZO%).
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The efficiency with which reagentAL provides a cyclopentane ring con-
taining a masked carbonyl group should render this approach useful in the
synthesis of a large variety of natural products containing five-membered
rings.
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