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It was shown by us in [1] and by other authors [2] that carbethoxymethylenetriphenylphosphoran does not react 
with aliphatic ketones under ordinary Vittig reaction conditions. Recently, in a review of his own patents [3] Pommer 
noted that in the presence of alkali the diethyl ester of carbethoxymethylphosphonic acid reacts with carbonyl com-  
pounds as follows 

n'  ~ 0 R"O'-.,p CH2COOW" CH~ON~ n '  
R ) c  = + w,o/11 - n 2 c  = c H c o o a " '  + (a,'o) Poou. 

O 

He used this reaction for the ketone C1s. Later, it was shown that this reagent also reacts with acetone [4]. 

We were interested in the possibility of using the diethyl ester of carbethoxymethylphosphonic acid for synthesiz- 
ing various a ,  B-unsaturated acids based on isoprenoid ketones. It was found that methylheptenone, geranylacetone, 

Properties of the Isoprenoid Esters Obtained 

Formula Yield, B.p., ~ np Xmax (8) Lit. 
(p, mm Hg) (t, oc) ( ina lcohol  ref. 
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* Product described for the first time. Found: C 62.86, 62.90; H 9.92,9.75% . 

C12H2204. Calculated: C 62.58; H 9.63~ 
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c~-ionone, a-dihydroionone and the diethyl acetal of acetoacet ie  aldehyde reacts comparatively readily with the 
diethyl ester of carbethoxymethylphosphonic acid, forming the corresponding esters of isoprenoid acids with a satis- 
factory yietd (see Table). 

Under the reaction conditions pseudoionone becames tarry,  while /3-ionone remains unchanged. An investiga- 
tion by means of gas-liquid chromatography of the ethyl ester of geranic acid obtained in this way (chromatography 
conditions: length of column 2 m with 2% polyethylene glycol on refractory brick, carrier gas He, input 80 ml / ra in ,  
130 ~ showed that it is a mixture of the cis-  and t ram- isomers, their ratio being approximately I : 1. Therefore, in 
th~s case the reaction is not stereospecific. 

E X P E R I M E N T A L  
All the experiments were carried out by standard procedure. To a solution of 0.025-0.03 mole of the diethyl 

ester of carbethoxymethylphosphonie acid in 40-45 ml of dimethylformamide was added dropwise a solution of 0.025- 
0.03 mole of sodium ethylate in 14-15 ml of absolute alcohol. The mixture was stirred for 1 hr at room temperature;  
it was then heated at 70-80 ~ for 5-7 hr. cooled, poured into 400 ml of water, extracted with ether, dried with mag-  
nesium sulfate, and distilled. The constants and ultraviolet spectra of the compounds obtained agree with literature 
data. 

S U M M A R Y  
A method for the synthesis of isoprenoid acids is proposed, based on the reaction of isoprenoid ketones with the 

diethyl ester of  carbethoxymethylphosphonic acid. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the  o r ig in a l  R u s s i a n  journal .  Some or all  o[ th is  per i -  

od i ca l  l i t e ra ture  may wel l  be a v a i l a b l e  in Engl i sh  translat ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o .  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th i s  i s s u e .  
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