Tetrahedron Letters,Vol.23,No.21,pp 2223-2224,1982 0040-4039/82/212223-02%$03.00/0
Printed 1n Great Britain ©1982 Pergamon Press Ltd.

A SYNTHESIS OF 2-METHYLENEINDANE
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Summary  After difficulties encountered in a conventional Wittig approach, a synthesis of
2-methyleneindane was achieved via a B-silylsulphone intermediate.

As part of a continuing study of the chemistry of ozonides, we required a preparative
quantity of 2-methyleneindane (g)l. In this paper we describe the difficulties encountered
1n the conventional Wittig approach and a successful synthesis via B-silylsulphone
1ntermediates.

The conventional Wittig reaction between indan-2-one and methylenetriphenylphosphorane
was unsuccessful due to extensive enolisation of the ketone by the unstabilised ylld.2 To
overcome the enolisation problem, the sense of the Wittig reaction was reversed and the
reaction between formaldehyde and 2-indanylidenetriphenylphosphorane was attempted The
reaction of 2—brom01ndane3 and triphenylphosphine [1 1, sealed tube, 1ho°, 2kh.] afforded a
phosphonium salth which on conversion [1 1 eq. n-Bula, Eteo, OOC] into the corresponding ylid
followed by treatment with formaldehyde [—2OOC, lh ] gave exclusively l-methyleneindane 2
When the above sequence was repeated using 2-chloroindane, l-methyleneindane was again
obtained as the sole product.

Although 2-bromoindane undergoes normal SN2 reactions with stabilised carban10ns3, the
above observations are consistent with triphenylphosphine reacting as a base rather than a
nucleophile. An 1nitial base-promoted dehydrohalogenation of the 2-haloindane would give
indene and triphenylphosphonium halide. Subsequent protonation of indene would be expected
to occur exclusively at the 2-position with concomitant generation of a stabilised carbonium
centre at the l-position which would be captured readily by triphenylphosphine or a halide
ion. The overall result 1s clearly the formation of the l-indanylphosphonium salts rather
than the expected 2-indanylphosphonium salts. In a separate experiment 1t was shown that
indene and triphenylphosphonium bromide [ toluene, reflux under N2, 8h] afforded a phosphonium
salt which in turn produced l—methylenelndane5 when subjected to the Wittig reaction
procedure.

2-Methyleneindane (3) was successfully prepared via a B-silylsulphone (see Scheme).

Free radical addition of thiophenol to indeme [ 1.1 1, AIBN (1.5 mol %), 60-80°C petrol, T0°,
Sh] gave exclusively 2-indanyl phenyl sulphide (;2) which, without puraification, was oxidised
[ 30% H,0,, Ac2O/Ac0H, 15°] to the corresponding sulphone (1b, 90%)6. Treatment of the
sulphone (lp) with n-butyl lithium [ THF, under N2, OOC, 5 min] followed by 1odomethyltri-
methylsilane [1.25 eq , —SOC, 20 min, then RT, 20h] gave the required B-silylsulphone
(2, 85%) 'which was converted [BuhNF.3H20(3 eq), THF, reflux, lh] into the required
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2-methyleneindane Qé) [ (84%) overall yield from indene 64%] The analytical and spectro-

scopic data obtained were entirely consistent with structure (§)8.

H CH,TMS
—_— — CH,
X SO,Ph
1 a,X=SPh 2 3
b, X =$02Ph M

The above example demonstrates an efficient alternative method to the Wittig reaction
for the production of terminal olefins, particularly where enoclisation or elimination are a

problem. Further extensions of this procedure are under investigation,
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