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We report a one-step transformation of aldehydes to l,l-difluoro- 

olafins by heating a solution of an aldehyde, triphenylphosphino 

and sodium chlorodifluoroacetate. 

Presumably the reaction proceeds' with the in situ formation -- 

of difluorocarbene which reacts with triphenylphosphine to form the 

ylid which undergoes a Wittig reaction with the aldehyde to form 

the l,l-difluoroolefin: 

ClCFsCOONa -> CF, u (C&),P = CF, 

1 

RCHO 

RCH = CF, 

Formation of difluorocarbene by decomposition of sodium chlorodifluoro- 

acetate in solution has been reported.' Seyferth demonstrated that 
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1462 Synthesis of l,l-difluoroolefins No.23 

chlorocarbene, generated from methylene chloride and butyl lithium, reacted 

with triphenylphosphine to form the ylid.' Similar trapping with triphenyl- 

phosphine of dichlorocarbene,' of chlorocarbene,' and of methylene,5 and the 

use, in a Wittig reaction, of the ylids formed have been reported. Spe- 

zialesb was unsuccessful in attempts to trap difluorocarbene, generated 

from chlorodifluoromethane, with triphenylphosphine, nor could he substan- 

tiate Franzen'ssb claims that difluorocarbene, generated from dibromodi- 

fluoromethane, could be trapped with triphenylphosphine. 

The general procedure used at the present time is as follows. A solu- 

tion of 0.1 mole of the aldehyde, 0.11 mole of triphenylphosphine and 0.11 

mole of sodium chlorodifluoroacetate in 50 ml of either anhydrous 1,2- 

dimethoxyethane (monoglyme) or anhydrous 2,Z '-dimethoxydiethyl ether (di- 

glyme) is heated,in a nitrogen atmosphere until 0.11 mole of gas has been 

evolved. This requires about 72 hours for refluxing monoglyme and about 18 

hours for diglyme at a bath temperature of 90'. The solution is filtered 

hot to remove sodium chloride (quantitative yield), and the product is 

distilled through a spinning band column. The pot residue consists of a 

quantitative yield of triphenylphosphine oxide. 

The reaction appears to be general for aromatic, beteroaromatic, and 

aliphatic aldehydes. The following compounds have been prepared to date 

A (b.p., yield,. film CH = CF,): CH,(CHa), CH = CF,(E?O', 1it.a 119; 16$, max 
=_. 

5.72~); C&O--'\\ ,.I-CH = CF, (49'/1.5 mm, SOS, 5.75p); 
i i 

/>H=CFa 
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(approximately SO-85*,r ?5$, 5.7*); 

0 

0 ,-, -CH = CF, (53','28 mm, lit.6 

58'/49 mm, 22.5$, 5.8211); F-\ , 4X.= CPe (47'/SO mm, SS$, 5.76~). 

Elemental analysis, infrared, mass, and n.m.r. spectra obtained on 

samples separated by gas chromatography are consonant with the assigned 

structures. 

Folymerf.aation during the workup appears to b6 a problem with sase 

of the l,l-difluoroolefins; addition of 0.1% (bseed on olefin) of hydro- 

quinone to the distillation pot and avoidance of high temperatures are 

advisable. 

Work In progress is directed at establishing optimum conditions, 

determining the mechanism,* extending the range of useful halogenated 

acetates, and investigating similar transformations of ketonss. 
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7. The product codiatllled with monoglym6. Flashed in vacua from -- 
diglyme in subsequent expsrlment, and Purified by CIC. Po1ymeri6es 
readily at room temperature. 

8. J. Drysdale, J. Am. Chem. Sot. 79, 319 (1957). 

9. Two other plausible mechanisms were suggested by the referee: 

t (a) (C6H6)sP + ClCF,COONa-> (C&)69~6-C- 
td" 

&a9 Cl9 

->(C,H$)6lWF, + Co, + NaCl 

(b) (C6H6)6P + ClCF,COO7Za--> [CP,-c<ga 

-> products. 


