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SYNTHESIS AND PYROLYSIS OF CYCLIC SULFONIUM YLIDES
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Abstract: Intramolecular capture of carbenoid intermediates by sulfides

results in the formation of a series of stable cyclic sulfonium ylides.

We have initiated a study to examine the chemistry of stable sulfonium
ylides of general structure 2, in order to determine their utility as
reagents in organic synthesis, In this paper we describe the facile
synthesis of a series of such compounds by intramolecular capture of
carbenoid intermediates by sulf‘ides1 . We have also examined the
thermolysis of these ylides and have found that the observed

rearrangements are highly dependent on ring size.
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It is well known that carbenes react with sulfides to form sulfonium
ylides and these are readily isolable when stabilized by two electron
withdrawing groupsz. Several unstable cyclic ylides have also been
generated by intramolecular capture of carbenes by sulfidesza'3 and the
rearrangement of related sulfur ylides has been developed into a useful
ring expansion proced4re3. Examples of stable cyclic ylides, however, are
limited to 3,ll-dihydr'o-2—t:hianaphthalene)4 and 1O-thiaanthracene5
derivatives, and these compounds were prepared by an alternative method
involving alkylation at sulfur followed by deprotonation. In order to
extend the carbenoid approach to the synthesis of stable cyclic ylides,
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prepared a series of suitable precursors and examined their
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rhodium(Il) acetate catalyzed decomposition,

In a typical procedure 1a (5 mmol) in dichloromethane (20 ml) was
added over 8 h by means of a Sage syringe pump to a stirred suspension of
rhodium(II) acetate (0.05 mmocl) in dichloromethane (100 ml), heated under
reflux in an argon atmosphere, After heating for a further 8 h, the
solvent was evaporated and the residue was recrystallized from ethyl
acetate to give pure 2a (67% yield). The five and seven membered ring
ylides, 2b and 2¢c were similarily prepared, but attempts to form larger
rings by decomposition of 1d and l1e resulted only in C-H insertion”"9 to
give the cyclopentanones 3b and 3¢, respectively. Although decomposition
of the ethyl sulfide 1f resulted in the formation of the four-membered
ring ylide 2f, the phenyl sulfide 1g failed to give a clean reaction and
the only isolable product was assigned structure 5. The mechanism for the
formation of 3 will be discussed later, but this result clearly shows that
the sulfur group plays an important role in stabilizing this ylide system.

Even though 2a-c are quite stable at room temperature, they all
undergo smooth rearrangement on heating to 160°cC., However, none of the
susbstrates form the usual products derived from a Stevens type
1,2-rearrangement2'10. The six-membered ring ylide 2a rearranged to an E/Z
mixture of 5, the product of an overall 1,M-rearrangement11. In contrast,
the five and seven-membered ring ylides 2b and 2c¢c underwent fragmentation
to the alkenes § and 7, respectively, Presumably, the acidic beta hydrogen
in 2b facilitates the elimination reaction, while in 2¢c the ring is
sufficiently flexible to allow a concerted intramolecular fragmentation to
occur., Indeed, this is the predominant reaction with acyclic ylides

containing beta hydrogensz, and a similar reaction involving an

eight-membered ring ylide has been descr‘ibed12

. Finally, the four-membered
ring ylide 2f decomposed under milder conditions (80°C) to give 8, which
is analogous to the product formed from the rhodium(II) acetate catalyzed
decomposition of the phenyl sulfide 1g. This product arises from a
1,4-rearrangement involving the ester carbonyl, and this is presumably
favored over the other possible 1,U4-rearrangement, which would result in

the formation of a highly unstable allene oxide.
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In summary, a new class of stable cyclic sulfonium ylides are readily



Table: Rhodium(II) Acetate Catalyzed Decomposition of 1
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obtained by intramolecular capture of carbenoid intermediates by sulfides.
Their susceptibility to both nucleophilic and electrophilic attack is now

under study and will be reported in due course.
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