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Abstract: Treatment of o-[2-furyljcycloheptatrienylbenzenes with triphenylmethyl tetra-
fluoroborate (trityl salt) in dichloromethane gave $-(10-benz[a]azulenyl)-a,B-unsaturated
ketones in one-pot, in which a novel cyclization involving intramolecular attack of
tropylium ion to the a-position of furan ring is postulated. Copyright © 1996 Elsevier Science Ltd

In spite of the fundamental significance of benz{a]azulene (1) which is a very well-
known class of polycyclic nonbenzenoid hydrocarbons, the synthetic difficulties of
benz[a]azulenes have precluded the progress in this area.l Here we wish to report a novel OOO
one-pot synthesis of 4-(10-benz|a]azulenyl)-3-butene-2-ones, B-(10-benz[a]azulenyl)-
«,B-unsaturated ketones, from the corresponding o-|2-furyljcycloheptatrienylbenzenes
by treatment with trityl salt. This method should provide efficient access to a variety of o,B-unsaturated carbony!
derivatives of benz[a]azulene. In a previous paper, we reported on a facile synthesis of cyclicheptala]thieno-
[c]naphthalenylium ions (2) and (3) by the intramolecular cyclization of o-thienylcycioheptatrienylbenzenes
using trityl salt as the hydride abstract reagent.2 In the reaction, intramolecular Friedel-Crafts type reaction of the
initially formed o-tropyliothienylbenzenes to form a six-membered ring was proposed. If this reaction is applied
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to o-[2-furyl]cycloheptatricnylbenzene (4), the formation of cyclohepta[a)furo[c]naphthalenylium ion (5) may
be predicted. However, when 4, prepared from 2-trimethylstannylfuran and o-cyc]oheplalrienylbromubenzene3,
was treated with 2 equivalent of trity] salt in dichloromethane at ambient temperature for 24 hrs, black prisms of mp
295 °C were isolated instead of 5 (yield; 41.3%). These prisms showed the existence of an a,B-unsaturated carbonyl
moiety in its IR spectrum. Further analysis of the compound by NMR, UV-vis, MS spectra as well as X-ray crystal
analyses4 elucidated the structure to be, to our surprise, (£)-1,1,1-triphenyl-4-(10-benz{a)azurenyl)-3-butene-2-
one (6)3 (Scheme 1).
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Thus a dramatic difference in the reaction product from the thiophene series described earlier? was observed in
the furan derivative (4). Since it is well-known that the 2-position of the furan ring is much more reactive towards
electrophiles than the 3-position and that furans are readily ring-opened to 1,4-diketones under acidic conditions,6
the formation of 6 can be rationalized as shown in Scheme 2. The intramolecular cyclization reaction of the
initially formed trityl substituted cation (7) happens to give the spiro-type intermediate, which can be converted to
the final product by ring-opening reaction. Apparently, trityl salt acts as both an electrophile and a hydride abstract
reagent in the reaction. When 5-trity) derivative of 45, prepared individually, was treated with an equimolar amount
of trityl salt, 6 was obtained in 45.0 % yield. To cnsure the reaction process further, we then subjected S-methyl
derivative of 4, i.e., o-[2-(5-methyl)furyl]cycloheptatrienylbenzene (8)° prepared from S-methyl-2-trimethyl-
stannylfuran® and o-cycloheptatrienylbenzene, to the reaction with an equimolar amount of trityl salt and
succeeded in isolating (£)-4-(10-benz[a]azulenyl)-3-bulcne-2-one (9) as black needles of mp 112 °C in 40.0 %
yield. The structure was established by its NMR, IR UV-vis and MS spectra as well as elemental analyses.

To our knowledge, this is the first case of such tropylium ion-mediated furan-ring-opening reaction to yield
benz|ajazulene derivatives and the successful preparation of 6 and 9 opened a route to the synthesis of various
a,P-unsaturated carbonyl derivatives of benz[a]azulens. Further study of this novel synthesis is now in progress
directed towards elaboration of the scope and limitation of this reaction.
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