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Rece,nt interest2’3’4 over the question of whether the attack of 

nucleophiles on polyfluorinated olefins is sterically or electronically 

controlled has prompted us to report on two pertinent reactions. 
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Both reactions, carried out according to the method of Park, et a1.5 and -- 

followed by GLC, were specific and quantitative. After the workup of II, 

a trace of another compound was detected having a different GLC retention 

time from I, II, or IV, and is believed to be 1 -ethoxy-2-chloro-3-keto- 

cyclobutene as the result of hydrolis of II. The isomeric products II and IV 
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show differences in physical properties shown in the table below. Satis - 

factory analyses were obtained for both compounds. 

Table 1 

Physical Properties of Compounds II and IV 

II IV 

b. p. 

n 2o 
D 

di5 
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C 

NMR 

Ring Methylerie 
Triplet 

Ethoxy Methylene 
Quartet 

Ethoxy Methyl 
Triplet 

-130°C/629 mm 125”C/629 mm 
dec. at -112’C 

1.4192 1.4125 

1.239 1.213 

1680 cm-l 1680 cm -1 

2.91 JHF= PP~ 

1.8 cps 

4.33 ppm 

1.35 ppm 

2.77 ppm JHF=3. 0 cps 

4.20 ppm 

1.30 ppm 

1, 2-Dichloro -3, 3 -difluorocyclobutene (I) was obtained from a Zn/EtOH 

dechlorination of 1, 1, 2, 2-tetrachloro-3, 3-difluorocyclobutane. 2 1 -Chloro 

2, 3, 3-trifluorocyclobutene (III) was prepared according to the method of 

Raasch, Miegel and Castle. 6 

In the previously reported reactions of 1, 2-dichlorotetrahalocyclo- 

butenes5 with ethoxide ion, a mixture of products resulted from ethoxide 

attack at both ends of the double bond. Predominant attack at one end took 

place depending on the allylic or 5-substituents. 1, 2, 3, 3-Tetrachloro-4, 

4-difluorocyclobutene gave the following distribution. 
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The influence of the allylic dichloro group in directing the etho- 



NO.2 

xide attack has been proposed iis electronic 
2,s. dnd suggested as steric. 2 

If the major directive influence were steric in nature then use would 

surel>- expect at least a distribution of prodllcts from the renction of I 

with ethoxide ion. The fact th,tt only II is formed is qood evtdrnce for 

the importance of the st.lbilizing effect of the fluorines F? to the interme- 

di.tte carhanion. 111~0, the reaction of I with ethoxide proceeds slowl\- 

at 25OC. and not *It all at ooc. The reactions of perllaloc~clobiltenes 

with ethoside at O’C. yo r,ipidly to completion further indicating the im- 

portance of electron v.ithdr.luCllg effects of the ‘?-halogens. 
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They explained the specific attack ,+t the chloro carbon as due to 

the allylic fluorines st.lbllizing the intermediate carbanion. The i-e,t< - 

tion of the analogous c>-clobutene III with ethoxide ion yields just the 

opposite result: Cl specific att<>cck at the vinylic fluoro rar11011. 

We reiterate our proposal 2’ 5 that the alkoxide attack from a pry- 

mar)- alcohol on halocyclobutenes is directed h\; the czirb;illioli stablliz.r- 

tion of the Q -substituents (a secondary alkoxide is appsrentl\ the lirnitin~ 

case since isopropoxide did not react at all in the system of Dueler, 

Duncan and Mi114). When the 01 -substituents are the sane or 11ear1\ the 

same at both ends of the doul,lc ‘mild, then the products will arise %is the 

result of influenrial stabilization by the R -substltuents. i~lrother l,l‘zC!~ - 

anistic interpretation is llreded for the re,lctioLl of halor\-cloolefin:; wit]> 

metal hy-drides’. 
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