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Ever since the discovery of Wittig reaction in 1956. ’ a great deal of effortu have been devoted by 

synthetic chemist13 to explore even more gewral and efficient rcute for oarbcq+clefination, 2 and two of 

the modern and successful metlmds are these of Rarton2 and Ccate~.~ Recently, a number of effective 

procedures for converting carbc@ ccmpcunds to B-hydrcxy carboxylic acids have become available. 5 

We report herein a new approach for the dmdrative-decarboxylation of fl-hydzqy oarbcxylic acids tc 

olefins, which is operationally simple, highly selectlve, and efficient. 

Treatment of N,E-dimethylformamide dimethyl acetal (DMF acetaQ6 with a wide variety of p- 

hydrcw carbcxylic acids in chloroform furnished the corresponding olefins in synthetically useful yields. 

Rest results were obtained in general ty using excess DMF acetal(w6 equiv) over p-hydroxy carbcqylic 

acid in dry chloroform at 25” for 1 hr. The rescltiug solution was heated at reflux for 5-10 hr, concen- 

trated in vacuc, and the residue subjected tc simple column chromabgraphy (silica gel, hexane) tc yield 

the plre olefln. 
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The qmthetic process is precedent.& only by the recently well developed method cf Adam5’ and 

Krapci~~' the formation of /3-lactone with benzenesulfonyl chloride-pgridlns follomd ky pyrolysis at 140- 

160”. The present one-flask olefin synthesis, however, appeared tc be much more convenient than the 
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previous route in view of Mgber yield of the pm&cts sod ti operational simplicitg. We lleed neither 

isdate aqy unstable intermediate mr control strictly the reaction and work-up ccnditlons. Furthermore, 

with our new procetire in hand, mom-. di-, tri-, and tetrasubstituted ethvlentc derlvatlves can all be 

synthesized under very mild conditions. Some of our results BIYY given in Table I. 

Table I. Oleflns Synthealzed from fl-mdroxg Carbcxylic Adds.’ 
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aMcst of these reactions were carried out on a 1 mm01 scale. b 
Unless otherwise stated, the P- 

hydrozy carbozylic acids were prepared from the corresponding carbonyl compounds and the carbozylic 

acid dianions as described in ref. 7. ‘AlI products have been isolated by column chromatography (silica 

‘gel, hexane) and adequately characterized by analytical and spectral data. dYlelds we= mt optimized 

except cyclodcdecylidene cases. ePrepared by the reaction of the lithium emlate of etlwl acetak (hf. W. 

Rsthke, J. Amer. Chem. Sot., 8, 3222 (1970)) followed by hydrolysis. fDetermined by glpc assay. 

gPrepazed by (1) treatment of g-hezyl pbeW1 ketone with lithium diisopropylamide in dry THF at 0” follow- 

ed by (2) reaction with carbon dioxide in the presence of sodium bcrohvdride . 

With regard to the mechanism of formation of olefins from 6-hydmqy carboqlic acids, it is attrac- 

tive tc &~pposs the elimination occurs via intermediate of type 5 capable of thermally sllowed [Z + 2 + 21 - 
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fragme&ation to yield the olefins, carbon dtoxide, and &net4ylformamide (eq. 1). *” Reascnahle 
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alternative mechanisms can be devised, however, which deserrre f+ous oonsi&ration: the mixed a&al 

~onbeingheatedtransformslltotheimidate~ amlthen~-lactolle~whichflnallylllldegoesafragmenta- 

tioon to p~&ce the desired ole5n (eq. 2). 
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The suppcsitlon that elimination occurs 9 the concerted frsgmentation mecbanlsm and agsinst the 8- 

la&one pathway is consistelf with the demonstration uf the much gxwter ease of mmh elimination from the 

intermediate J than from the corresponding p-lactone. The. a mhtnre of the j9-hydroqy ca&o@ic acid 

4& the B-lactone & lo ami excess DMF acetal in drg chloroform was heated at &hix. After 3 hr, the 

pmduced olefins were separated w chromato~p@ and snalyzed bg glpc. 2-Umkelre was produced in 

54% yield, while IMXB of 2-dodecene was present (<lo. On the other hand, l-b fi-bydmpor carboxylic aicd 

10 
6& and the @-lactone~ were treated similarly to afford only B-dodecene (57%) after 3 hr. Even after 18 

hr, 2-undecene was plodwed <5%, while the yield of 2-&decene was raised up tc 90%. 
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The designation of the CO2 and DMF ext~sion fromi as a [2 + 2 + 21 cycloreversion implies 

concertednees for this reaction. The above results indicate. but do n>t conclusively prove. these 

propertlee . 
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