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NET CARBON ATOM LOSS FROM
5,6-(9",10°-DIHYDRO-9',10’-ANTHRACENO)-1,2,4,6-CYCLOHEPTATETRAENE*®

Timothy J. McCarthy, David C. Pang, Supanna Tivakornpannarai and Edward E. Waali*
Department of Chemistry
University of Montana
Missoula, MT 59812

-Abatract: The photolysis of the sodium salt of 4,5-(9°,10’-dihydro-9’,10’-anthraceno)-2,4,6-
cycloheptatrien-1-one (18) in THF or the reaction of KOt-Bu with 1-chloro-4,5-(9°,10’-
dihydro-9’,10’-anthraceno)-1,3,5-cycloheptatriene (14) in THF produced triptycene (2) in up
to 30 % yield. Neither 1-triptycenyl carbene (7) nor 2-triptycenyl carbene (6) formed trip-
tycene.

Experiments designed to constrain cycloheptatrienylidenes (and/or cycloheptatetracnesl) to certain
conformations led to amazing results. The photolysis or thermolysis of the sodium salt of 3,4-(9°,10’-
dihydro-9°,10’-anthraceno)-2,4,6-cycloheptatrien-1-one (1) produced triptycene (2) in up to 37% yield along
with other products.2 Likewise, the treatment of 1-chloro-3,4-(9’,10’-dihydro-9’,10’-anthraceno)-1,3,5-
cycloheptatriene (8) with KOt-Bu also gave 2. A possible intermediate in these reactions is the anthraceno
bridged cycloheptatetraene 43 If this is indeed the case, there has been a net Joss of a carbon atom. The

fate of this carbon atom in THF was determined where carbon monoxide was observed along with
ethylene 2
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Since cycloheptatetraenes (or cycloheptatrienylidenes) can interconvert with aryl carbenes, the
possible involvement of species related to 4 has now been investigated. The aryl carbenes and cyclohepta-

8Dedicated to Professor Wolfgang Kirmse on the occasion of his sixtieth birthday.
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tetraenes of interest are shown below without elaborating on the precise interconversion routes. The
formation of small amounts of triptycene-1-carboxaldehyde and triptycene-2-carboxaldehyde from 12
indicated a rearrangement of 4 to 5 and 7 followed by trace air oxidation.

The classical precursors to 5-7 have been synthesized and the appropriate reactions have been
carried out with the following results.5 The salts 9 and 10 give normal ary! carbene prt)t'luct;a6 upon
photolysis in THF or thermolysis in diglyme. The yields of the alkene dimers, azines and solvent insertion
products varied with the starting concentration of 9 and 10.7 The most important observation was that
triptycene was not observed.8
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The intermediate 6 was approached via the salt 18 and chloride 14. The results here paralleled
those for 1 and 8. The yield of triptycene depended on precursor concentration, being greatest at low
concentrations where dimerization was minimized. The dimer 15 was exceedingly unstable, suffering
polymerization and/or oxidation very easily.

The present results show that even though 4 and 6 both give carbon atom loss, this does not occur
via B or 7. Speculation on why the carbon atom loss occurs in the anthraceno bridged systems at as low
as room temperature might center on the stabilization of a more loosely held «:arbon atom by a benzo ring.
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Transformation of 4 and 6 to 16 yia norcaradienylidenes 17 and 18 might be possible. Such
norbornadienylidenes and norcaradienylidenes have been considered in aryl carbene rearrangements.4®
Additional work concerning the possible stabilization by the benzo ring is in progress.
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8. Flash vacuum pyrolysis (350°) of 9 gave small yields (<5%) of 11, 12, triptycene-2-carboxaldehyde,
and anthracene in addition to a considerable amount of intractible tar. It is not known if the
anthracene was a retro-Diels-Alder product of triptycene itself or one of the substituted triptycenes
that were obviously present. No further studies were done.
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