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Phosphonium ylids react with aldehydes and ketones to give olefins (1). In contrast
the corresponding sulphonium ylids, although less~widely investigated, normally react with
aldehydes and ketones to produce epoxides. This latter reaction was first reported by
Johnson and LaCount (2), and has now been well exemplified (3-7). However sulphonium ylids
with strongly electron-withdrawing groups attached to the carbanionic centre are only weakly
nucleophilic, Thus sulphonium phenacylids do not react with cyclohexanone (8) or alde-
hydes (9,10), except that phenacylidenedimethylsulphurane gives a 10% yield of epoxide with
p-nitrobenzaldehyde (11). The p-bromo analogue reacts with diketene to give a furan (12).

This Letter reports an unusual reaction of sulphonium phenacylids on treatment with
formaldehyde. 4s a potential source of the keto-epoxide (g), reaction of the ylid (;)*
with formaldehyde has been investigated. Howaver treatment of the ylid (;) with an excess
of paraformaldehyde in refluxing 1,2-dimethoxyethane (DME) for lhr, led to a crude product
containing less than 1%, if any, of the required keto-epoxide, and containing methyl
p-chlorobenzoate as the major {95%) volatile component. The latter was isolated in 50%

yield by chromatography.

#*  Prepared from p-chlorophenacyl bromide by the standard method (8,9)1 mp 116-117°,
1it. (13) 106-107°. (Found: C, 56.0; H, 5.2; Cl, 16.5; S, 14.8. €181, 0C15 requiress
C, 55.94; H, 5.17; C1, 16.51; S, 14.94%)
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The reaction showed no significant solvent effect, since methyl p-chlorobenzoate was
igsolated in yields of 40-45% from reactions in benzene, chloroform and methanol, with no
evidence of epoxide formation. In the erude product from the reaction in methanol, no
u-(methylthio)methoxystyrene derivative (14) was observed {nmr). Further, phenacylidene-
dimethylsulphurane (8,9) and its p-phenyl analogue (9) gave methyl benzoate and methyl
biphenyl-4-carboxylate respectively, in similar yields to those above, on treatment with
excess of paraformaldehyde in refluxing DME,

In a control experiment, the keto-epoxide (2) (see later) was shown to be stable in
refluxing DME, in the presence of paraformaldehyde, thereby implying that it was not an
intermediate in the formation of the benzoate ester.

dxamples are known of formaldehyde forming olefins with phosphonium ylids (1,14) and
epoxides with sulphonium ylids (7), but the present reaction seems to he without precedent.
The following mechanism is proposed. It involves the benzoate anion as an intermadiate
which presumably suffers methylation by a dimethylsulphonium salt produced during the

reaction. Some evidence for the feasibility of this mechanism is provided by the work of
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Rydon gt al. (15) who have demonstrated ths extreme facility with which methiodides of
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f~methylthioethyl esters lose the carboxylate anion on treatment with dilute alkali,
presumably via an ylid of type (_4_). Also, dimethylsulphonium salts are reported (6,11)
to suffer demethylation by bromide ions.

However, an alternative mechanism, involving an intramolecular methyl transfer from

the intermediate (3_) followed by fragmentation of the resulting oxetane (5_) cannot be ruled

out. el
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The keto-epoxide (_2_) was finally prepared from p-chloroacrylophenone (14) vy epoxi-
dation with hydrogen peroxide and carbonate or bicarbonate (but not hydroxide) in

»*
methanol,

Acknowledgements, The author thanks Mr, D, Smith for technical assistance in the

preparation of the keto~epoxide (_2_), and Dr. W.G.M. Jones for encouragement,

References.
1. The Wittig reaction: S, Trippett, Quart. Rev., 1963, 17, 406; A. Maercker, Org.
Reactions, 1965, 14, 270; A.W, Johnson, "Y1lid Chemistry," Academic Press, New York,
N.Y., 1966.

2. A.W, Johnson and R.B. LaCount, Chem, and Ind., 1958, 1440; J. Amer. Chem. Soc., 1961,
83, 417.

3. V. Franzen and H.E. Driesen, Chem. Ber., 1963, 96, 1861,
4. A.W. Johnson, V.J. Hruby, and J.L, Williams, J. Amer. Chem. Soc., 1964, 86, 918.

5. B.J. Corey and M, Chayakovsky, J. Amer., Chem, Soc., 1965, 87, 1353,

* mp 74=-76" ;o (in CHC1,) 1695 et (Ca0) (Found: C, 54.0; H, 3,7; Cl 19.2. 09370201
requirss C, 59.20; H, 3786; Cl, 19.42%).



582 No.8

6., X.W., Ratts and A.N, Yao, J. Org. Chem., 1966, 31, 1689,

7. M.J. Hatch, J. Org. Chem., 1969, 34, 2133.

8. B.M, Trost, J. Amer. Chem. Soc., 1967, 89, 138,

9. K.W, Ratts and A.N, Yao, J. Org. Chem. 1966, 31, 1185,

10. H. Nozaki, K. Kondo, and M. Takaku, Tetrahedron Letters, 1965, 251.

11, A.W, Johnson and R.T. Amel, Tetrahedron Letters, 1966, 819; J. Org. Chem., 1969,
34, 1240,

12, H, Takei, Bull. Chem. Soc. Japan, 1968, 41, 1738.

13, K,W, Ratts and A,N, Yao, J. Org. Chem., 1968, 33, 70.

14. A.V, Dombrovskii and M.I. Shevchuk, Zhur. obshchei Khim., 1964, 34, 192.

15. M. Joaquina, S.A. Amaral, G.C. Barrett, H,N. Rydon, and J.E. Willett, J. Chem. Soc.
(¢), 1966, 807, and references cited therein. The author is grateful to Professor
G.W, Kenner for drawing his attention to the work of Rydon et al. on the cleavage
of methiodides of p-methylthicethyl esters.



