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Hexafiuoro-3 -oxatricycl0[3.2.0.0~~~]hept -6-ene (Hexafluoro -Dewar -benzene 
Oxide) from the Photochemical Oxidation of Hexafluorobenzene 

By MICHAEL G. BARLOW,* ROBERT N. HASZELDINE,* and COLIN J.  PECK 
(Department of Chemistry, The University of Manchester Institute of Science and Technology, P.O. Box 88, Manchester M6O 1QD) 

Summary Photochemical oxidation of hexafluorobenzene 
in the vapour phase yields the title compound, which 
undergoes thermal rearrangement into hexafluorocyclo- 
hexa-2,4-dienone and two acid fluorides, attack by 
diethyl ether a t  the oxiran ring, and cycloaddition to its 
C=C double bond. 

ULTRAVIOLET irradiation (h > 200 nm) of a gaseous mixture 
of hexafluorobenzene, nitrogen (300 mmHg), and oxygen 
(200 mmHg), leads rapidly to the formation of hexafluoro- 
Dewar-benzene (l),l and more slowly (7% yield after 72 h) 
to  hexafluoro-3-oxatricyclo[3.2.0.O2~*] hept-6-ene (2) to- 
gether with much polymeric material. 
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The oxide (2), which is conveniently separated from its 
presumed precursor (1) by reaction of the latter with 
bromine in the dark,2 has Vmax. 1755 cm-l (CLC stretch), 
m/e 202 (M+., SO.S> ,  174 (C5F6, 40.9), 155 (C,F,, 39-7), and 

124 (C4F4, 1000,/,), and 6, (positive to low field of external 
CF,CO,H) -43.3 (=CF), -97.0 (CFO), and - 119-0 p.p.m. 
(CCFC), and is a potential source of hexafluorobenzene 
oxide (3) or its valence-bond isomer, the oxepin (4);3 
however, a t  50 "C during 7 days, only hexafluorocyclohexa- 
2,4-dienone (5 )  was obtained as a volatile product, and flow 
thermolysis (at 275 O C  and 1 mmHg) yielded the dienone 
(5 )  (72%),4 together with small amounts of the isomeric 
acid fluorides (6) (7%) and (7) (12%), which were identified 
spectros~opically.~ If the dipolar intermediate (8) is 
involved, it could undergo fluorine or carbon migration to 
give (5 )  and (6), respectively, and (7) is the product of the 
allowed suprafacial [1,5] shift of fluorine in (6). A dipolar 
intermediate may well be involved also in the slow reaction 
of (2) with diethyl ether, where ethyl fluoride ( 1OOyo) and 
the cyclohexa-2,5-dienone (9) (75%) are formed after 
90 days a t  room temperature. 

The oxiran (2) shows the expected reactivity a t  the C=C 
double bond in comparison to compound (1),2~6 adding 
photochemically chlorine or bromine in carbon tetra- 
chloride to give (10) (70%) or (11) (75%) (mainly the cis-exo- 
isomers), forming the adduct (12) with benzonitrile oxide, 
and Diels-Alder adducts, for example (13), with furan (42% 
after 30 h at  room temperature in n-pentane). 

(10) x = CI 
(11) X = Br 

(12) (13) 
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Despite the failure to obtain the oxepin (4), the deri- 
vatives (14) (60%) and (15) (39%) were obtained by flow 
thermolysis of the compounds (10) (at 400 "C and <1 shift 
mmHg) and (12) (at 440 "C and (1  mmHg), but attempts 
to dechlorinate (14) have so far proved ~nsuccessful.~ 

If (8) is an intermediate in the rearrangement of (3), then 

the formation Qf (5) has an interesting analogy in the 
aromatisation of arene oxides to phenols vza the W I H 
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