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an infrared spectrum indistinguishable from those of 
authentic a//-^a«5-geranylgeraniol. The nmr, mass 
spectrometric, and chromatographic data thus estab
lish the principal esterifying alcohol in bacteriochloro-
phyll from R. rubrum as a/Z-rz-ans-geranylgeraniol. 
The corresponding alcohol from the fully deuterated 
bacteriochlorophyll is, therefore, fully deuterated ger-
anylgeraniol. These findings are entirely compatible 
with the suggestion that geranylgeraniol pyrophosphate 
may be a precursor in the biosynthesis of phytol.6 

It is now necessary to indicate the nature of the 
esterifying alcohol in naming the bacteriochlorophylls, 
and we have found it convenient to designate them 
bacteriochlorophyll (gg) and bacteriochlorophyll (phy). 
It should be noted that Wellburn has esterified chloro
phyll a with geranylgeraniol by an in vitro enzymatic 
transesterification.7 This product was called chloro
phyll a (gg). 

The observations reported here have obvious im
plications concerning photosynthesis, lipid and carot-
enoid metabolism, and the taxonomy of purple photo-
synthetic bacteria.8 
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Synthesis of trans-Benzene Trioxide 

Sir: 
We wish to report a unique synthesis of trans-3,6,9-

trioxatetracyclo[6.1.0.02'4.06'7]nonane (3) by thermal re

arrangement of the 1,4-eflcfo-peroxide (2) obtained from 
addition of singlet oxygen to oxepin—benzene oxide (1). 
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Reaction of I 1 with singlet oxygen generated from 
hypochlorite-hydrogen peroxide by the method of 
Foote,2 extraction with ether, and evaporation yielded 
a semicrystalline residue that, on addition of a small 
amount of ether, gave 37% of pure, crystalline 2.3'4 

The mass spectrum5 of 2 shows a parent peak at m/e 
126, the base peak at m/e 94 due to loss of O2 from the 
molecular ion, and a peak at m/e 66 (relative intensity 
42%) due to subsequent loss of CO. 

Peroxide 2 undergoes quantitative rearrangement to 
33 '6 in CHCl3 at 45° with a half-life for the reaction of 
approximately 14 hr. The facile rearrangement of 2 to 
3 is particularly interesting in view of the previously 
reported rearrangements of l,4-e«efo-peroxides derived 
from 1,3-cyclohexadienes that require higher tempera
ture and yield mixtures of hydroxy ketone or epoxy 
ketone in addition to bisepoxide.7 The nmr spectrum 
of 36 establishes that one epoxy group is trans to the 
other two epoxy groups and, consequently, establishes 
that the epoxy group and the endoperoxy group in 2 
are trans. 

e«</o-Peroxide 2 can also be prepared from the reac
tion of 1 with singlet oxygen generated from the adduct 
of ozone and triphenyl phosphite.8 Attempts to pre
pare 2 by photosensitized oxygenation of 1 with Meth
ylene Blue as sensitizer gave mainly phenol. 

Further studies of 2 and 3 will be described at a later 
date. 
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