J.C.S. Cuem. Comm., 1977

465

New Synthesis of Butenolides and y-Phenylthio Acrylic Esters

By PETER BROWNBRIDGE and STUART WARREN*
(University Chemical Laboratory, Lensfield Road, Cambridge CB2 1EW)

Summary B-Phenylthio-butanolides (5), synthesised from
a-phenylthio-ketones in two steps, give the title com-
pounds by oxidation and acid-catalysed rearrangement,
respectively.

ONE important application of specific enol equivalents! is
the synthesis of 1,4-dicarbonyl compounds? as in the
alkylation of enamines with a-halogeno-ketones and esters.?
a-Phenylthio-ketones (3) are specific enol equivalents in
that they form enolate anions only on the phenylthio (PhS)
side of the carbonyl group and that they no longer need to
be made from the parent ketone; our convergent routet
from the bis(phenylthio)acetals (1) gives single regioisomers
(3) of whatever substitution pattern is needed.
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SCHEME 1

We now report that a-phenylthio-ketones (3) can be used
as specific enol equivalents in a synthesis of 1,4-dicarbonyl
compounds (Scheme 1) particularly suitable for making
butenolides (6). Alkylation of the enolate anion (NaH,
tetrahydrofuran) of (3) with iodoacetate anion gives high
yields (>809%,) of the crystalline acids (4) (c-halogeno-
esters give lower yields of the corresponding esters). Boro-
hydride reduction gives the lactones (5) directly (e.g.,
R! = H, R? = Me, 98%; R! = R?* = Me, 93%,) and the
butenolide synthesis is completed by formation (NalO,)
and thermal decomposition (20—110 °C) of the sulphoxide.
The sulphoxide elimination has been used before in buteno-
lide syntheses’ but usually on the other regioisomer (8).
‘With our regioisomer, the elimination (9) is much faster and
is totally regioselective as the proton to be lost is next to the
carbonyl group and so the double bond is formed only inside
the ring. This regioisomer has been used in one high-
yielding butenolide synthesis® but the compounds (11) were
derived via the ketones (10) from the acylation of dimethyl
sulphoxide and had no substituents at the 8 carbon atom.
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The lactones (5) also rearrange in acid solution in the
presence of an alcohol [EtOH or BuROH, toluene-p-
sulphonic acid (TsOH) in benzene under reflux] with PhS
migration to give y-phenylthio-acrylic esters (7), presum-
ably by the mechanism shown in Scheme 2. We have
previously made allyl sulphides by PhS migration? but the
reactions reported here show two new features. In one
case we observed PhS migration between two secondary
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centres (7, Rt = H, R? = Me, R® = Et, 889, yield) and in

. C02R3 1 C02R3 another regioselectivity of double bond formation between
R30H R " R two side chains [Et and CH,CO,Et in (7, R! = R® = Et,
(8) —w> PhS —>Ph3 R2 = Me), 649, yield]. Both reactions are controlled by
OH s rz)Hz the preferential loss of the relatively acidic proton next to
R R? M the carbonyl group (12). PhS migrations between secon-
dary centres may also be controlled by the preferential loss
¢ of a trimethylsilyl group.®
coR3 The vy-phenylthio-acrylic esters (7) produced in this
R [? reaction have activated protons on they carbon atom and we
7) < n H hope to use the anions of these compounds as regiospecific
PhS! , equivalents of the enols of o, B-unsaturated esters.t
R
(12)
SCHEME 2 (Recetved, 15th April, 1977; Com. 361.)
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