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The title compounds (I) were synthesized by 
means of a modified Wittig reaction in essentially 
the same way as in previous papers.1,2) The re-
action of citral (II) (either a 96:4 mixture of citral 
a, and citral b, or a 2:98 mixture of them) with 
diethyl ethoxycarbonylmethylphosphonate (IIIo) 
afforded ethyl geranylidene- and ethyl neryli-
deneacetate (2-trans-4-trans- and 2-trans-4-cis-Io) in 
ratios corresponding to the starting citral a and 
citral b respectively. The infrared and ultraviolet 
spectra supported the results. 

Ethyl 2, 5, 9-trimethyl- and ethyl 2-ethyl-5, 9-
dimethyl-2, 4, 8-decatrienoates (Ia and Ib) were 
prepared in analogous ways (Methods A and B; 
see Experimental Section). Gas chromatographic 
analysis showed, in the last-named product, the 

presence of 2-trans-4-trans-, 2-trans-4-cis-, and 2-
cis-4-trans-isomers. These structures were assigned

by means of their infrared and ultraviolet spectra. 

The presence of an equimolar amount of sodium 

iodide in the above reaction resulted in a marked 

decrease in the reaction rate and reduced the par-

tial isomerization of citrals prior to the condensa-

tion, but the stereochemistry of the reaction was 

not affected at all, or scarcely so. 

All the results are summarized in Tables 1 and 2. 

The infrared spectra of 2-trans compounds showed 

a band in the 720-770cm-1 region which should 

be assigned as the "family band" characteristic 

of a trans-ƒ¿, ƒÀ-unsaturated carboxylate.3) The in-

tensities of the bands increased in the order of the 

substituent at the a-carbon atom; Me>Et>H. 

This fact suggests that a hyperconjugation effect 

of the substituent, i, e., a cross conjugation in the 

system, plays an important role in the intensitifi-

cation of the band.

1) K. Sasaki, This Bulletin, 39, 2703 (1966). 
2) K. Sasaki, ibid., 40, 2967 (1967).

3) W. L. Walton and R. B. Hughes, J. Am. Chem. 
Soc., 83, 1733 (1961).
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Experimental 

Phosphonates. Diethyl ethoxycarbonylmethyl-, 
diethyl 1-ethoxycarbonylethyl-, and diethyl I-ethoxy-
carbonyl-n-propylphosphonate (IIIo, IIIa and IIIb) 
were prepared in a manner similar to that described
before.1,2) IIIo; Bp 132 136℃/9mmHg (νC=O

1742(vs), νP=O 1265(vs), νP-O 1164(s), νC-O 1048(vs)

cm-1. Found: C, 42.48; H, 7.91%. Calcd for

CeH17O5P: C, 42.86; H, 7.64%). IIIa: Bp 128-

132℃/10mmHg (νC=O 1735(vs), νP=O 1256(vs),

νP-O 1163(vs), νC-O 1022(vs)cm-1. Found: C,

45.11; H, 8.33%. Calcd for C9H19O5P: C,45.38;

H, 8.041%). IIIb: Bp 136-138℃/10mmHg (νC=O

1740(vs), νP=O 1260(vs), νP-O 1162(s), νC-O 1024

(vs)cm-1. Found:C,47.36;H, 8.52%. Calcd for

C10H21O5P: C, 47.61; H, 8.39%). 
General Procedure. Method A.1) A phosphonate 

carbanion, prepared from the phosphonate and sodium 
amide in dry dimethylformamide, was treated with a 
citral preparation to yield the corresponding isomeric 
mixture of I. 

Method B.2) The carbanion of IIIo was treated 
successively with an appropriate alkyl iodide, sodium 
amide, and a citral preparation to afford the correspond-
ing isomeric mixture of I. 
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