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a-Trffluoromethylstyrene and a-difluoromethylstyreue have been mentioned in a patent [1] as monomers 
which give stable polymers and eopolymers suitable for the production of technical fiber. More recently a synthesis 
of a-trffluoromethylstyrene through phenylmagnesium bromide has been published and the constants of this com- 
pound have been reported [2]. 

The problem of the synthesis of styreues of this class for the investigation of their polymerization was presented 
to us [3]. Thus. a-dffluoromethylstyrene, a-difluoromethyl-p-methylstyrene, a-dffluoromethyl-o-methylstyrene, 
a-trifluoromethylstyrene, and a-trifluoromethyl-p-fluorostyrene were synthesized. The synthesis of these compounds 
was carried out by the following route: 
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Furthermore, starting from phenylmagnesfum bromide and p-fluorophenylmagnesium bromide with trifluoro- 
acetone (through the carbinol stage)a-trlfluoromethylstyrene and a-trlfluoromethyl-p-fluorostyrene.were prepared. 
The most convenient method was the use of methyllithfum and the readily available t0-difluoroacetophenones or 
w-trifluoroacetophenones prepared from RLi and fluorinated acids [4] or diethylamtdes of the acids [5]. Condensa- 
tions of methyllithlum with fluorinated acetophenones were carried out at a temperature of -20  to --25* In ether 
medium and the tertiary carbtnols were obtained in 80-95% yield. Dehydration of the earbtnols took place readily 
under the action of phosphorus pentoxide to yield 65-85% of the styrene. We further introduced a very simple method 
for the synthesis of p-chiorostyrene. 

EX PE RIME NT AL 

The organolfthium compounds were prepared by the usual methods under nitrogen or argon. The .fluorinated 
compounds were analyzed either by combustion of a weighed sample with sodium peroxide with subsequent titration 
with thorium nitrate to determine the fluorine content or by elementary analysis by the method of Zimin et al. [6]. 

Preparation of o-methyl-w,w-difluoroacetophenone. In an apparatus for low temperature condensations under 
argon 250 ml of an ether solution of o-tolyllithium (24.5 g; 0.25 M) was cooled to -75". and 33.7 g of freshly dis- 
tilled dlethylamide of difluoroacetic acid was added at this temperature during the course of 40 minutes, with vig- 
orous stirring, then the mixture was stirred for I hr more. It was then decomposed by pouring into ice water acidified 
with hydrochloric acid. Yield 28 g (65.7%) of o-methyl-w,w-difluoroaeetophenone with b. p. 61-63" (4 mm); ~~ 
1.4995. Found: F 23.01, 22.80%. C9HsF~O. Calculated: F 22.35%~ 

985 



Preparation of p-methyl-W,to-dtfluoroacetophenone. In an apparatus for low temperature condensations under 
argon 250 ml of an ether solution of p-tolyllithium (24.5 g; 0.25 M) was cooled to -75", and 33.7 g of freshly dis- 
tilled diethy]amfde of dtfluoroacetic acid was added at this temperature during the course of 40 minutes, with good 
stirring, then the mixture was stirred for 1 hr more. The mixture was then decomposed by pouring It into Ice water 
acidified with hydrochloric acid. After the usual treatment and distillation of the ether, crystals were obtained; they 
were filtered by suction, and washed with hexane and pentane. After reerystallization from absolute methyl alcohol, 
22 g (51.7%) of p-methyl-W,w-difluoroacetophenone was obtained with m. p. 48-51". Found: F 23.10, 22.95%. 
Calculated: F 22.94%. 

Preparation of dtfluoromethylmethyl-o-tolylcarbinol. In an apparatus for low temperature condensations under 
argon 120 ml of an ether solution of methyllithium (1.97 g; 0.09 M) was cooled to -25*. At this temperature 15.7 g 
(0.09 M) of dffluoromethyl-o-tolyl ketone fn 50 ml of absolute ether was added at such a rate that the temperature 
did not rise above ---20*. At the end of the ~ddition the reaction mixture was stirred for 30 minutes and treated tn 
the usual manner. Yield 12 g of difluoromethylmethyl-o-tolylcarbinol; b. p, 88.5-89* (3 ram); n~~ 1.5039. 

Preparation of a-difluoromethyl-o-methylstyrene. In a flask with a reflux condenser were placed under nitro- 
gen 10 g of difluoromethylmethyl-o-tolylcarbinol (0,053 M), 3.96 g of phosphorus pentoxide (0.026 M), 0.3 g of 
copper powder, and 100 ml of dry benzene. The reaction mixture was heated for 4.5 hr at the boiling point of ben- 
zene. Yield 3.5 g of a-difluoromethyl-o-methylstyrene (42%); b. p. 98* (50 ram); r~~ 1.4910. Found: C 71.47, 
71.48; H 5.99, 6.00; F 22.50, 22.49%. Calculated: C 71.42; H 5.95; F 22.63%. 

Preparation of dlfluoromethylmethyl-p-tolylcarbinol. In a special apparatus for work at low temperatures 
under argon was placed 130 ml of an ether solution of methyllithium (2.2 g; 0.l-M) and the mixture was cooled to 
-20*. At this temperature and with good stirring 17.0 g (0.1 M) of dlfluoromethyl o,tolyl ketone in 50 ml of ab- 
solute ether was added. The temperature during the time of reaction was maintained at -20 to -22*, Stirring was 
continued for 2 hr more. After the usual treatment, 10 g of difluoromethyl-p-tolylcarbtnol (53.6%) was obtained; 
b. p. 92* (3 ram); nZ~ 1.5009. 

Preparation of a-difluoromethyl-p-methylstyrene. In a flask with a reflux condenser were placed, under nitro- 
gen, 8.5 g of difluoromethylmethyl-p-tolylcarbinol (0.045 M), 3.19 g of phosphorus pentoxlde (0.0225 M), 0.3 g of 
copper powder, and 100 ml of dry benzene. The reaction mixture was heated for 4,5 hr at the boiling point of ben- 
zene. Yield 4.1 g of c~-dlfluoromethyl-p-methylstyrene (54%); b. p. 103" (50 ram); n~~ 1.4898. Found: C 72.18, 
71.98; H 5.60.5.56; F 22.0.22.02%. Ct0H10F z. Calculated: C 71,43; H 5.93; F 22.62%. 

Preparation of c~-trifluoromethyl-a-methylbenzyl alcohol. From methylltthium and trlfluoroacetophenone. 
The reaction was carried out in an apparatus for condensations at low temperatures under nitrogen. In the apparatus 
was placed 255 ml of an ether solution of methyllithium containing 4.4 g of methyllithium (0.2 M), which then was 
cooled to -30". At this temperature, with vigorous stirring, the addition of 34.8 g (0.2 M) of trifluoroacetophenone 
[7] In 50 ml of absolute ether was started at such a rate that the temperature did not rise above -20": the addition 
lequired 2 hr. Then stirring was continued for another 2 hr at --20", and the mixture was decomposed by pouring It 
Into Ice with dilute hydrochloric acid. After the usual treatment 32.5 g of a- t r l f luoromethyl-a-methylbenzyl  alco- 
hol was obtained; b. p. 91-91.5" (21 ram); 71-72" (10 ram); yield 79%; r~~ 1.4658. According to literature data 
[2]: b. p. 62-66* (4.5 ram); n2~ 1.4656. 

From phenylmagnesium bromide and trifluoroacetone. An ether solution of phenylmagneslum bromide was pre- 
pared from 7.3 g of magnesium and 47.1 g of bromobenzene in 200 ml of absolute ether. This solution was cooled 
under nitrogen to -10 ~ and with vigorous stirring over a period of 1 hr 40 g of trifluoroacetone in 50 ml of absolute 
ether previously cooled to -30* was added. The dropping funnel for the addition of this solution was cooled to -10 L 
At the end of the addition stirring was continued for 2 hr. with gradual raising of the temperature to that of the room. 
and the mixture was then left to stand until the next day. The reaction mixture was decomposed by pouring into ice 
with the addition of dilute hydrochloric acid. Yield 46 g of a- t r i f luoromethyl-a-methylbenzyl  alcohol (q0%). 

Preparation of a-trifluoromethylstyrene. The dehydration of 40 g of a- t t i f luoromethyl-a-methylbenzyl  alco- 
hol was carried out by heating with 36 g of phosphorus pentoxide on an oil bath In a current of nitrogen and distilling 
the products of the reaction off at a bath temperature of 160-165" (at the end of the distillation up to 185"). The 
material obtained was diluted with ether and washed with 5% sodium hydroxide solution and with a saturated solu- 
tion of calcium chloride, and dried after the usual treatment. Yield 30 g of c~-trifluoromethylstyrene (82%); b. p. 
80.5* (Tq ram); r~~ 1.4620; d 2~ 1.172; found MR 41.29; calculated MR 41.97. According to literature data [2]: 
h iD 1.4603; dZl 4 1.167. 
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Preparation of a-dlfluoromethyl-(X -methylbenzyl alcohol. The reaction was carried out in an apparatus for 
condensations at low temperatures under nitrogen. In the apparatus was placed an ether solution of methyllithium 
containing 4 g of methyllfthium (prepared from methyl chloride). The mixture was cooled to -30* and at this t em-  
perature 22.7 g of w,w-dlfluoroacetophenone [8] (0.15 M) in 50 ml of ether was added dropwlse, with stirring. The 
temperature o~ the reaction mixture was not allowed to rise above -25* and the addition took 2.5 hr. Then the mix-  
ture was stirred for 1.5 hr more at a temperature of about -20 ~ and decomposed by pouring it into water and ice 
acidified with dilute hydrochloric acid. Yield 23.2 g of a-difluoromethyl-a-methylphenylearbinol ( 92.5%); b. p. 
81 ~ (7 ram); nZ~ 1.4929. Found: F 21.84, 21.65%. CgH10OF 2. Calculated: F 22.09%. 

Preparation of a-dlfluoromethylstyrene. A solution of 10.5 g of a-dtf luoromethyl-a-methylbenzyl  alcohol 
(0.06 M) inl00ml of benzene was prepared and 4.2 g of phosphorus pentoxlde (0.03 M) tn 20 ml of benzene was 
added. The mixture was refluxed with moderate boiling under nitrogen for 5 hr on a glycerol bath. Then the solu- 
tion was poured off, dried with sodium sttlfare with a little added copper poweder, the benzene was distilled off, and 
the residue was distilled. Yield 6.2 g (60.5%) of a-difluoromethylstyrene; b. p. 90.0-90,5* (40 ram); n~~ 1.4980. 
Found: F 24.35, 24.45%. CgHsF~.. Calculated: F 22.09%. 

Preparation of a- t r i f luoromethyl-a-methyl-p-f luorobenzyl  alcohol, p-Fluorophenylmagnesium bromide was 
prepared in the usual way from 26.3 g (0.15 M) of p-fluorobromobenzene in 200 ml of absolute ether and 3.7 g(0.15 
M) of magnesium. It was cooled to -10 ~ and over the course of 45 minutes 18.4 g (10% excess) of trifluoroaeetone 
in 40 ml of absolute ether (cooled to -50") was added dropwise with vigorous stirring, the stirring was continued for 
3 hr more at a temperature of about 0", and the mixture was left at room temperature overnight. After the usual 
treatment and distillation in vacuum, 20.5 g (65%o) of a- tr i f iuoromethyl-a-methyl-p-f luorobenzyl  alcohol was ob- 
tained; b. p. 83-84" (17 ram). Pound: F 36.82, 36.64%r CgHsOF4. Calculated: F 36.97%. 

Preparation of a-trifluoromethyl-p-fluorostyrene. Dehydration of a- t r i f luoromethyl-a-methyl-p-f luorobenzyl  
alcohol (16.5 g) was carried out by treating with 15 g of phosphorus pentoxide and gradually heating the mixture on 
an oil bath under nitrogen. Distillation began at a bath temperature of 170-180" and continued at this temperature 
for 1 hr. The mixture was further heated for 30 minutes at 190-200~ A total of 14 g of crude product was obtained. 
After distillation, 11.5 g (76%) of a-trlfluoromethyl-p-fluorostyrene with b. p. 53* (20 ram) and 1.5 g of the start- 
ing earblnol were isolated. Pound: F 39.76, 39.80%. CgI-~F 4. Calculated: F 40.0%. 

Preparation of p-ehlorophenylmethylearbinol. In an apparatus filled with argon was placed 270 ml of 0.64 N 
ether solution of n-butyll i~ium and at a temperature of 20", 30.7 g of p-ehlorobromobenzene in 50 ml of absolute 
ether was added, with vigorous stirring, over a period of 20 minutes, then stirring was continued for 10 minutes more, 
and an excess (10 g) of acetaldehyde in 10 ml of absolute ether was added at a temperature not higher than 25*. The 
mixture was decomposed by pouring into ice with hydrochlorfc acid; after the usual treatment p-chlorophenylcarbtnol 
[9] (80-85%) was obtained; b. p. 118-121" (12 mm). 

Preparation of p-ehlorostyrene. Dehydration of 31.5 g of p-chlorophenylmethylcarbinol with 3 g of potassium 
acid sulfate was carried out under the usual conditions [8]. After treatment about 20 g of p-ehlorostymne was ob- 
tained with b. p. 75-76* (19 mm); ngD 1.5665; nZ~ 1.5646; yield 60-65%. According to the data in the literature 
[10]: b. p. 39* (2 mm); n~gD 1.5648. 

SUMMARY 

1. Methods have been developed for the synthesis of a-difluoromethylstyrenes and a-trifluoromethylstyrenes. 

2. a-Difluoromethylstyrene, a-difluoromethyl-o-methylstyrene,  a-difluoromethyl-p-methylstyrene,  and 
a-trifluoromethyl-p-fluorostyrene have been described for the first time. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 
odical l i terature may well  be available in Eng l i sh  translation. A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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