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We reported the photochemical conversion of hexakis(trifluoromethyl)- 

benzvalene ozonide (I) to tetrakis(trifluoromethyl)cyclobutadiene syn-dimer. 1) 

We now report the reduction of I and synthesis of the valence-bond isomers 

of hexakis(trifluoromethyl)oxepin. 

Reduction of I with triphenylphosphine (1:l molar ratio) at -2O'C gave 

tetrakis(trifluoromethyl)-2,4-bis(trifluoroacet~~)bicyclo[l.l.O]butane (II) 

as a colorless liquid, in a quantitative yield. The structure of II was 

determined from the following spectral data; ir fn-C5H12) 17.75 cm-l (C=O); mass 

spectrum, m/e 518 (M+), 421 (M-COCF3); "F-nmr3) (n-C5H12) ppm, -11.2, -2.4, 

13.6 (equal intensity ratio, respectively). 

Compound II, which has two cis-oriented trifluoroacetyl groups was con- 

sidered to have a favorable structure for reaction with trivalent phosphine 

to give dioxaphospholane compound or some rearranged products. Because it is 

known that two molar equivalents of4yexafluoroacetone react with triphenyl- 

phosphine to give dioxaphospholane. 

Treatment of a pentane solution of II with an equivalent molar amount 

of triphenylphosphine in argon atmosphere at -78'C gave hexakis(trifluoro- 

methyl)-2-oxabicyclo[3.2.O]hepta-3,6-diene (III) and hexakis(trifluoromethyl)- 

3-oxatricyclo[4.1.0.02y7]hepteneS) (IV), both as a volatile liquid, instead of 

the dioxaphospholane compound. Yield of III and IV calculated from I was 50% 

and 19.9%, respectively. Spectral data of III; ir (NaCl), 1700 cm-l (cyclo- 

butene double bond), 1679 cm-l (enol ether double bond); mass spectrum, m/e 

502 (M+), 340 (M-CF3CGCCF3)+. 

Spectral data of IV; ir (n-C5H12) 1660 cm -1 (enol ether double bond), 

1530 cm-l (cyclopropane); mass spectrum, m/e 502 (M+), and other fragment ion 

peaks were very similar to that of III. lgF-nmr spectral data of III and IV 

are shown in Chart I. 
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Chart I 

The compound IV hereby obtained is the first example of a valence-bond 

isomeric system of oxepin6) except for its benzene-fused analog. 7) The fact 

that the dioxaphospholane could not be obtained by the reaction of II with 

triphenylphosphine seems to suggest that the intermediate dioxaphospholane is 

thermally unstable or another intermediate is involved. 

From the consideration of stereochemical models, it is impossible to con- 

struct the dioxaphospholane compound as an intermediate. Therefore, we 

conclude that the reasonable intermediate from II to oxepin isomers (III and IV) 

must be the betain compound (V). A similar intermediate has been considered 

from the reaction of fluorenone with trialkylphosphite. 8) This reaction 

scheme is shown in Fig. 1. 
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The pathway from the postulated bicyclic ketone (VI) to the product (III) 

has been discussed by Dreiding et al., 9) who suggested that the equilibrium 

of Claisen-retro-Claisen rearrangement of this system(VI+III) leans com- 

pletely towards the enol-ether system (III). We are now investigating the 

reactivity of III and IV. 
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