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Esters react with excess methylenetriphenylphosphorane in dimethylsulfoxide to give, after

hydrolysis, the corresponding isopropenyl compoundsi
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Reaction of esters with phosphoranes in ether solution normally leads to acylated phospho-
nium salts 2, which are converted to acylated phosphoranes 3 by a second equivalent of phospho-
rane (path 3)1. These acylphosphoranes can be converted by basic hydrolysis into the corres-
ponding methyl ketones 4 1'2. Recently it has been shown that with some activated esters [o.t.:
R = cOzEt or CH (0Et)2] reaction in toluene with conjugated phosphoranes can give rise to the
formation of vinyl ethers by loss of triphenylphosphine oxide rather than alkoxide ion from
the intermediate 1 (path b) 3.

We have found that, when carried out in dimethylsulfoxide with excess methylenetriphenyl-
phosphorane, the reaction takes a completely different course, Three equivalents of ylid are
consumed per mole of ester and, upon neutral hydrolysis and solvent exiraotion, the isopropenyl
compounds ] are the only products isolated, The mechanism of this interesting reaction is
currently being investigated,

Sofar we have shown that under the reaction conditions compounds 5 and 3 are stable to fur-
ther reaotion with methylenetriphenylphosphorane, while 2 is quantitatively converted into 3.
Neither 2, nor 3 nor 5 are therefore intermediates in the formation of ], These results indi~
cate a mechanism in which compound 1, resuliting from attack of the phosphorane on the ester
carbonyl, is substituted at the central carbon atom by a second molecule of the ylid to give
an intermediate which undergoes proton abstraction by a third molecule of ylid and looses one
equivalent of triphenylphosphine oxide to give the phosphorane §. Upon hydrolysis this phospho-
rane is expeoted to eject preferentially the hydrocarbon that gives the most stable carban-
ion, thus yielding the isopropenyl ocompound ] 4; (path o).
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Some results that demonstrate the synthetic utility of this reaotion are presented in the table,

Aromatioc esters give fair to good yields of the corresponding isopropenyl compounds J. With
some subsirates, in particular aliphatic esters, the direot yields of ] are lower, mainly be-
cause of conocommittant formation of acetylated phosphoranes J. These usually precipitate during
workup, together with the triphenylphosphine oxide., Alkaline hydrolysis of this precipitate
affords the corresponding methyl ketone, as indicated in examples 5, 9 and 10, from which an
additional amount of ] can be obtaix;ed by a normal Wittig reaction,

Although phosphoranes usually react with a,f-unsaturated oarbonyl compounds by conjugate ad-
dition 5'6'7, we have found that ethyl ocimnamate (example 8) under our conditions affords only
1=phenyl-3-methylbutadiene upon neutral hydrolysis,

Examples 1 indicate that the reaction is not very sensitive to substituent effects in the
aromatic ring, Sterio faotors can be important, as shown by the observation that ethyl 2,4 ,6«
trimethylbenzoate does not react under the conditions desoribed, The full scope of this react-
ion, in particular the reaotivity of the phosphorane intermediates, such as §, is presently

under investigation in these laboratories,
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TABLE
Reactions of esters with methylenetriphenylphosphorane in dimethylsulfoxide
Starting material Produoct Yield"™
0 X=H  56%
X Cl,L 68%
1. 0C2Hs Br.  78%
X X OCHs, 61%
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10, 0C;Hs 4L0% + o 7%

# Yields refer to distilled products of at least 95% purity (glc) and are calculated on
starting ester

ax Prolonged hydrolysis of the residua(nlso-ﬂzo-KOH) afforded 30% of p-diacetylbenszens.
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QJeneral Procedure 8

A solution of 0,02 mole of ester in 20 ml of dimethylsulfoxide was added at room temperature
in a 10 min period to a stirred solution of 0,08 mole of methylenetriphenylphosphorane (from
32,5 g of methyltriphenylphosphonium iodide 9) in 100 ml of dimethylsulfoxide in a nitrogen
atmosphere, After additional stirring for 1 hr at room temperature and another hr at 50° C the
reaction mixture was poured onto 200 g of crushed ice and 200 g of pentane, The mixture was
stirred overnight at room temperature 10. The precipitate was filtered and the pentane layer
separated, The aquous layer was extracted twice with pentane, The combined pentane layers af-
forded the isopropenyl compounds in the yields, indicated in the table “. The filtered preci-
pitate consists of triphenylphosphine oxide and, especially in the case of aliphatic substra-
tes, of the acylphosphoranes J. Where indicated, the latter were converted into the corres-
ponding methyl ketones by alkaline hydrolyeis (12 hr reflux in a 2N solution of NaOH in 80%

methanol),
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