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The addition of difluorocarbene to benzobarrelene gives the syn and anti 1,2 mono-adducts. 
Heating of either of them at 200°C in hexadeuteriobenzene generates naphthalene and 3,3- 
difluorocyclopropene. 

Fluorinated molecules command attention on account of the special chemical and physical 

properties conferred by the fluorine substituent.l Two of the smallest members of this large 

class, difluorocarbene and 3,3-difluorocyclopropene, are potentially useful intermediates 

because of their reactivity in cycle-additions. In principle, the 1,2 addition of difluoro- 

carbene to acetylene would be a plausible way of preparing the relatively unknown 3,3-difluoro- 

cyclopropene.2 Unfortunately, for practical reasons, this direct approach is hard to realize.3 

We now describe a simple means of circumventing this difficulty which exploits the mechanistic 

device of a molecular relay. 

Difluorocarbene, generated by the thermal decomposition of phenyltrifluoromethylmercury,4 

was allowed to react with an equimolar quantity of benzobarrelene (l)." Two mono-adducts were 

obtained in 10 and 40% yields. They were separated by preparative gas chromatography6 and 

identified respectively as the syn and anti isomers,7 2 and 2 (Tables). 

Heating a solution of 2 in hexadeuteriobenzene at 2OO'C in the autoclave for 24 h resulted 

in the retro-Diels-Alder reaction giving naphthalene and 3,3-difluorocyclopropene (4). There 

was also some conversion' of 2 to its more stable isomer 3 -* Further heating of 2, in a 

separate experiment, similarly caused extrusion of 4. The latter was easily recognized by its 

NMR spectra (Tables). However, more tangible proof for its existence was provided by its 
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reaction with cyclopentadiene. An 

solution of 2 or 2 led principally 

excess of the latter subsequently added to the thermolyzed 

to the endo [4+2] adduct 5, notwithstanding the expected 

slowness of the reaction. Even after 48 h at 30°C, some 4 still remained, however longer times 

simply enriched the proportion of exo adduct 6 by virtue of the stereomutation of the cyclo- - 

propane moiety." Both adducts were unambiguously characterized by their NMR spectral data and 

their identity with the 1,2 adducts obtained from the addition of difluorocarbene to norborna- 

diene." 
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lHa and lgFb Chemical Shifts 16 (ppm)j of Compounds 2, 2 and 4 

Compound C2-H Cl-H C6-H Ar-H Fx FY 

1 2.04 4.28 6.84 7.00-7.30 149.0 101.6 

3 1.94 4.28 6.38 7.00-7.30 143.1 102.1 - 

4 6.65' 104.0c - 

aRelative to internal Me,Si in CDCl, at 100.1 MHz 

bin CDC13 at 94.1 MHz. All values are upfield from CFCl3 

'In C,D, as solvent 
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Coupling Constants (Hz) of Compounds 2, 3 and 4 

Compound 'JFF 35 
HF 

2 159 C2H, Fx = 1.7 - 
C2H, Fy = 15.0 

3 158 C2H, Fx = 1.8 C6H, Fx = 1.8 - 
C2H, Fy = 15.2 

4 C2H, F = 1.8 - 

1915 

There are several mechanistic points worth mentioning. Firstly, the choice of relay 

molecule is crucial. Trials with dibenzobarrelene showed it to be unsuitable in that the 

easily obtained difluorocarbene adduct proved resistant to thermolysis, presumably owing to the 

lack of driving force accruing from the formation of anthracene." Another sine qua ~OYZ is the 

non-occurrence of the thermal intramolecular [2+2] addition in 2 and 3.1° Lastly, although the - - 

present type of reaction is not without precedent (cf. the preparation 

propene),lz it nonetheless provides a modest basis for preparing other 

suitable carbenes. 
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