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A one-pot-three-step reaction of electron deficient dienes with acyl= 

methylenephosphoranes yields cyclohexadiene-1.4 derivatives. A mechanism 

of the reaction has been proposed. 

There is an increasing number of multistep reactions in the literature 

concerned with intramolecular olefinations brought about by phosphorylides 

mostly of the Wittig type. At the outset an ylide is generated by a nucleo= 

philic addition to vinyl-phosphoniumsalts (1) or cyclopropyl-phosphonium= 

salts (2) respectively. The ensuing formation of a double bond generally 

results in the cyclisation reaction (1,2). An elimination following the 

first addition may sometimes allow a second nucleophile to add to the re= 

generated vinyl-phosphoniumsalt thus enabling a second cyclisation reaction 

in the same molecule (3). Another type of reactions, which starts with a 

Michael-addition of a phosphorylide containing an allylic carbanion (4) 

recently enabled the first synthesis of 1.5-methano(lO)annulenes (5). The 

synthetic potential of all reactions mentioned here is noteworthy. 

We found a new one-pot-three-step-reaction which consists of a Michael. 

addition of acylmethylene-triphenylphosphorane to an electron deficient 

diene, an intramolecular nucleophilic attack at the carbonylgroup intro= 

duced by the phosphorane (6) and a final elimination of triphenylphosphine 

oxyde yielding a double bond connected to positions 1 and 4 of the diene. 

This is depicted in the following scheme: 
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The result of the overall reaction is formally a Diels-Alder addition 

simple olefin to an electron deficient diene, a reaction which has met 

interest recently (7). 

The following examples are given for illustration. 'ja-Azoniaazulene-k- 

one la (8) treated with acetylmethylene-triphenylphosphorane under condi= - 

tions described earlier (9) provided only 1 % of the expected olefin lc an 
- 

isomer 2b being formed instead in 38 % yield (10). The structure of 2b is - - 

in agreement with analytical and spectral data (11) as well 

course of the hydrolysis yielding an acid 2 which is easily 

and decarboxylated (12) to 2-(m-tolyl)-pyrrole. 

as with the 

dehydrogenated 

1 2 R - 3 - dH, - 
&,X=0. 2, X=O,R=H 

z, X = CH*CN g, X = 0, R = CH 
3 

&, X = CH'CO'CH 
3 z, X = 0, R = C6H5 

s, X = CH.CN, R = CH 
3 

4 
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CH3 

The compounds 2a (47 % yield (lo)), and 2c (28 % yield (lo)), have - - 

been obtained by the same procedure using formylmethylene-triphenylphos= 

phorane and benzoylmethylene-triphenylphosphorane respectively, showing 

that the yield of the reaction depends on the reactivity of the phosphorane- 

carbonyl group. The synthesis is open to other electron deficient seven- 

membered ring dienes as may be seen from the transformation of lb to 2d -- 

(19 % (IO) and k (13) to 5 (52 % (10)) (14). 

Information concerning steric control may be obtained from the reaction 

of ethyl-cyclohexadiene-1.3-carboxylate-1 with acetylmethylene-triphenyl= 

phosphorane. At 150°C most of the starting ester is subject to a dispropor= 

tionation reaction producing a mixture of ethyl benzoate, ethyl cyclohexane= 

carboxylate and ethyl cyclohexenecarboxylate. Following the general scheme 
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given above the norbornadiene-derivative 5 and/or ethyl o-toloylate should 

have been obtained (15), the formation of which could be excluded definite= 

ly using GC/MS-technique. Instead ethyl m-isopropylbenzoate z has been iso= 

lated in 3 % yield. 

6 
- 7 - 

An inspection of a stereomodel of the Michael-adduct 8 reveals that 

nucleophilic attack of C-l upon the acetyl-group seems sterically hindered 

by a flattening of the delocalized anionic part of the molecule. This may 

lead to an electrophilic addition of the acetylgroup to C-3 thus intro= 

ducing the i-propylgroup into this position. 
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