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Synthesis of Prismane
Sir:

Although derivatives have been prepared,? the simple
molecule C¢H¢ known as prismane,? in which six
carbon-hydrogen units are disposed at the corners of a
triangular prism, has never been synthesized and only
rarely theorized upon? since Ladenburg first proposed
its structure for benzene 104 years ago.* We have now
prepared pure samples of prismane by the procedure
indicated in Scheme I. The last step of the synthesis is
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an adaptation of a method tried by Trost and Cory in a
previous attempt to prepare prismane®® and has been
used to make other hydrocarbons’—'4 The steps
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leading to the azo precursor III!5 are unorthodox.

Combining benzvalene (1) in ether-dioxane with the
powerful dienophile!® 4-phenyltriazolinedione!s 2 (ice
cooled, then set at room temperature for 1 hr) gives,
after passage through silica gel using CHCl; eluent, in
50-60°7 yield, a 1:1 adduct, mp 173-175°, of structure
IL2! Refluxing with KOH in CH,OH-H,O (85:15,
v/v) for 24 hr, extraction, and treatment with acidic
CuCl, then yields a cuprous chloride derivative, which
with aqueous NaOH?? gives azo compound III (657
yield after crystallization from pentane and sublima-
tion). 1623

The mechanism by which II forms is revealed by 5,6-
dideuterated benzvalene?* with 4-phenyltriazolinedione
giving adduct labeled as indicated in Scheme I1.2¢ The
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favored path therefore is analogous to that followed by
bromine in adding to benzvalene?+? and once thought
to be followed by azodicarboxylic esters in adding to

(11) The method was once reported to have given quadricyclane, 12
but the experiment could not be repeated.1® Attempts to use it to make
cubane failed, 14
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norbornadiene.!22 A plausible alternative,?® addition
to the 5 and then to the 3 position of benzvalene, does
not compete.

On photolysis through Pyrex, 0.8 M solutions of III
in CD.Cl; at ca. 30° or in CD;CN at 78° give mainly
benzene and some 1,2-diazacyclooctatetraene.® There
are small amounts of other products that have not yet
been isolated and there is 4-6 97 prismane. Except for
prismane, the products were identified only by pmr
analysis and accounted for 70-80% of the starting azo
compound, which was consumed.

Prismane was isolated in 1.8% yield after photo-
lyzing 3.2 g of III as a 0.19 M solution in isobutane at
35° (sealed tubes), evaporating solvent, distilling at
10-¢ Torr, and purifying by glpc.® It is an explosive
colorless liquid: pmr (CCl,) singlet at 7 7.72 (Jug-u =
180 Hz);3? *C nmr (in C¢Dys) § +30.6 ppm (from TMS,
d, Juc—g = 179.7 = 2 Hz);% ir (CS;, cm~!) 3066 (s),
1765 (w), 1640 (w), 1223 (s), 950 (m), 881 (w), 798 (s),
733 (w), 670 (m); mass spectrum (75 eV) m/e 78 (1007,
parent), 77 (20%), 52 (22 9), 39 (139), no others more
than 107 of base; uv (isopentane), inadequately mea-
sured because of benzene contamination, but exsim
S 90 37

Prismane is stable at room temperature. At 90° in
toluene-ds it decomposes with a half-life of 11 hr, giving
61 mol 7 of benzene and no other product detectable
by pmr spectroscopy.® It is therefore unnecessary to
cool the reaction mixture in which prismane is pre-
pared. In fact it is essential for the success of the syn-
thesis that during the photolysis the azo compound III
be heated.®% Thus, in toluene-ds at —65° after 5 hr
of photolysis, pmr analysis shows the consumed
starting material converted 929, into 1,2-diazacyclo-
octatetraene, 1497 into benzene, and 09 into prismane,
while after similar photolysis at 30° these products are
observed in 6, 47, and 897 yields. To mitigate pris-
mane’s assumed instability by cooling the reaction mix-
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ture is therefore a mistake, for prismane is a stable
molecule.
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Anion Radical of Bacteriochlorophyll
Sir:

Investigations on the redox chemistry of intact photo-
synthesizing systems, extracted photosynthetic units,
and chlorophylls have led to a general recognition!~7
that the primary photochemical step involves electron
donation from chlorophyll (Chl) in green plants and
algae and from bacteriochlorophyll (BChl) in purple
bacteria. Those chlorophyll molecules undergoing
photooxidation appear to be in a specialized environ-
ment, perhaps a bridged dimer configuration,! and
following electron donation the w-cation radicals of
Chl or BChl are observed.'=37-1° 1In contrast, the
identity of the primary electron acceptor is unknown,5*!
and its spectral and chemical properties only now are
being elucidated.?>°-® Among the suggested candi-
dates in the case of bacterial photosynthesis are iron,* 15
ferridoxin,!¢ pteridines,!® flavines,’* and ubiqui-
none.* !5 Due to the expected similarity in optical
and epr characteristics of its anion and cation, BChl
itself could not be ruled out as a primary acceptor,®®
and thus a source for the observed light-induced signals.
However, we have prepared the anion radical of BChl
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