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Esters reaot with excess methylenetriphenylphosphorane in dimethylsulforide to give, after 

hydrolysis, the corresponding ieopropenyl compounds: 
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+ H3C=P@3 - R-I? 

OR3 
\ 
CH3 

Reaotion of esters with phosphoranes in ether solution normally leads to aoylated phospho- 

nium Salta 2, which are converted to a4yl8ted phosphoranes 2 by 8 second equivalent of phoepho- 

r8lle (path 8)'. These aoylphoephoranes can be converted by basic hydrolysis into the oorree- 

ponding methyl ketones 4 1.2 . Recently it hae been shown that with come 8CtiV8ted esters 

I 

[ 
e.g.8 

R = CO,EX or CH (OEt)2 reaotion in toluene with oonjugated phoephoranee can give rise to the 

formation of vinyl ethers by lose of triphenylphoephine oxide rather than alkoxide ion from 

the intermediate 1 (path b) 3. 

We have found that, when oarried out in dimethylsulfoxide with exoe8s methylenetriphenyl- 

phoephorene, the reaotion takes a oompletely different oourae. Three equivalent6 of ylid ae 

ooneumed per mole of eater and, upon neutral hydrolysis and solvent extraction, the isopropenyl 

oompounda 1 are the only produote i8018ted. The meohanism of this interesting reaction in 

currently being inveetigsted. 

Sofar we have &own that under the reaotion OOnditiOn8 Compound8 2 8nd 1 are stable to fur- 

ther reaotion with methylenetriphenylphoephorane, while 3 is quantitatively oonverted into 3. 

Neither 2, nor 2 nor 2 8re therefore intermediatee in the formation of'& These results indi- 

oate 8 mechaniem in which oompouud 1, reeulting from attaok of the phoephorane on the ester 

oarbolprl, in substituted at the oentr8l oarbon atom by 8 eeoond wleoule of the ylid to give 

8n intermediate whioh undergoem proton 8b6tr8otiOn by 8 third moleoule of ylid and loosen one 

equiv8lent of triphewlphoephine oxide to give the pboaphorane 4. Upon hydrolyeiu this phoepho- 

rsne im expeoted to ejeot preferentidly the hydroorrbon that given the moat etable oarban- 

ion, thue yielding the ieopropeql oompouudJ 4, (path 0). 
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Some results that demonstrate the eynthetio utility of this reaotion ae presented in the table. 

Aromatio esters give fair to good yields of the corresponding isopropenyl oompounds 1. With 

some sub&rates, in particular aliphatio e&era, the direot yields of 1 are lower, mainly be- 

oause of oonoommittant formation of aoetylated phosphoranes 3. These usually preoipitate during 

workup, together with the triphenylphoephine oxide. Alkaline hydrolysie of thi8 preoipitate 

afforda the oorrenponding methyl ketone, as indicated in example6 5, 9 and 10, from whioh an 

additional amount of 1 oan be obtained by a normal Yittig reaotion. 

Although phosphoranes usually reset with a,p-unsaturated oarbonyl oompouuds by oonjugate ad- 

dition 5r6*7 , we have found that ethyl oinnamate (example 8) under our oonditiona affords only 

l-phenyl-3_methylbwtadiene upon neutral hydrolyris. 

Gxaapleo 1 indicate that the reaotion ie not very sensitive to subntituent effect6 in the 

aromatio ring. Sterio faotore oan be important, as &own by the observation that ethyl 2,4,6- 

trimetbylbensoate does not reaot under the condition6 desoribed. The full soope of this reaot- 

ion, in particular the reaotivity of the phosphorane intermediates, suoh an 4, 1~ presently 

under investigation in these laboratories. 
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Reaotions of enter8 with laOt~lOnOtriDh~1DhO~Dhor~O in dimethylrulfoddo 

Starting mhtarial Produot Yield= 

X= H. 56% 

CL 68% 

Br. 78% 
X 0CH3, 61% 

CH30 

73 % 

65 % 

cd 00 ‘71% 

c+ \5, ’ 7l% 

52% 

F; 
30% + 36% 

A/-A LO% + A0 17% 

I Yields refer to distilled produots of at leant 95% purity (glo) and are oaloulated on 

starting enter 

P Prolonged bydrolyrrl~ of the residue(MSO-H20-KOR) afforded jO$ of p-diaoetylbenseno. 
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Cenersl Procedure 8 

A solution of 0.02 mole of ester in 20 ml of dimefhylsulfoxide was added at room temperature 

in a 10 min period to a stirred solution of 0.08 mole of methylenetriphenylphoephorane (from 

32.5 g of methyltriphenylphosphoniwn iodide ') in 100 ml of dirnethylsulfoxide in a nitrogen 

atmosphere. After additional stirring for 1 hr at room temperature and another hr at 50' C the 

resation mixture was poured onto 200 g of crushed ioe and 200 g of pentane. The mixture was 

stirred overnight at room temperature 10 . The preoipitate wae filtered and the pentane lwer 

separated. The aquou8 layer ~88 extracted twioe with pentane. The combined pentene layers 8f- 

forded the isopropenyl oompounde in the yields, indio8ted in the table 
11 
. The filtered preoi- 

pitate consists of triphenylphonphine oxide and, especially in the oase of aliphatio substra- 

tes, of the aoylphosphoranee 3. Where indicated, the latter were converted into the oorree- 

ponding methyl ketone6 by alkaline hydrolyeie (12 hr reflux in a 2N solution of NaOH in 80% 

methanol). 
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The reaction was usually cerried out on ethyl esters. In the oase of the beneO8te8 it was 

found that methyl and isopropenyl esters gave very similar results. If however a better 

leaving group OR, was introduced (p-nitrophenoxide) the reaction followed exclusively 

path a. 

9. R.Creenwald, M.Chaykoveky and E.J.Corey, J.Org.Chem. 28, 1128 (1963) 

10. Thia is usually beneficial for the yield, because triphenylphosphine oxide has a strong 

tendenay to adsorb the reaotion produots. 

11. Satisfactory enalyeee (glo, ir, nmr, me) were obtained for all compounds desoribed. 


