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Abstract: By the action of LDA bicyclol4.4. 1lundeca~1(10), 2,4, 8-tetraen-11-one was found to undergo
transannular cyclization to form a unique tricyclic hydroxydihydroazulene which cleaves a C-C bond by
[+8s +02s] electrocyclic process and eventually give 4-methylazulene.

In the previous paper]), we have described the base-catalysed reaction of bicyclol4.4. 1lundeca-
1(10), 2,4, 8-tetraen-11-one l in protic solvent, in which the resulted 10y anion 2 protonates preferen-
tially at 10-position give the highly strained dehydro[4]1(2, 7)troponophane 3. We have subsequently found
that, when treated with excess of strong base under aprotic conditions, l forms a new C-C bond to give
a tricyclic dihydroazulene carbon skeleton 4 and that the product 5 obtained by neutralization underwent
a facile thermal C-C bond cleavage to give the bicyclic alcohol § which in turn gave 4-methylazulene

derivatives. The result of our effort to establish their structures and the reaction pathway is reported herein.
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When treated at -78°C with excess LDA in THF, 1 produced clear reddish orange solution, and
neutralization (at —78°C) and extraction with organic solvents (at OOC) gave yellow solution in which
two products were indicated by TLC. Although they were both very sensitive to oxygen and decomposed
even on evaporation of the solvent at low temperature, the ionic species in the THF solution can be

trapped by Me3SiCl to give the disilyl derivative 7 in 93% yield. The structure was suggested by its

4261



4262

Fig. 1 Molecular dimensions of 7

spectrqz) and confirmed by X-ray crystollography3). Molecular dimensions of 7 are shown in Fig. 1.

Quenching of 4 with Mel yielded unstable C-Me compound 22) in 16% yield. Thus the intervention of

the dianion 4 was revealed. The anion 4 should be formed either from 1 or 2 by the intramolecular

nucleophilic attack of ™ electron on the carbonyl carbon and subsequent deprotonation from allylic

One of the products obtained by the neutralization of the anion must be 5 because PMR spec-

position.
trum of the yellow exiract mentioned above exhibits signals similar to those of 7 and 8.
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While the mixture is thermally stable in CCly (no change in PMR signals at 77°C for 12 hrs), 5
was converted cleanly to the second product 6 in the mixture, when the mixture was heated for 2 hrs
in DMSO—d6 at 80°C. The process can be monitored by PMR spectroscopy and the resulted signals

) The structure thus deduced was supported by the conversion of 6 to 4-methylazulene 9

cmc\lysed2 .
(75%) by LAH reduction and work up with wcter4), to 4-chloromethylazulene 10 (30%) by 6N HCI, and
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to 4-bromomethyt-1, 3-dibromoazulene 11 (50%) by molecular bromines).

In order to establish the nature of the process 5—e 6 (symmetry-controlled concerted [y8s+ <2
electrocyclic or nonconcerted reaction), the methyl compound 8, the disily|l derivative 7 and C-silylated
alcohol L%, obtained cleanly (87% yield) by Al 03 chromatography of 7, were heated in DMSO—d6
and the process monitored by PMR. If the process 5— 6 is a concerted disrotatory process, the presence
of a bulky substituent in cis orientation with the adjacent hydrogen would make the ring opening more
difficult because of the steric reason (see the figure below), while, if it is nonconcerted process, such

a substituent would not cause much difference in reactivity.

/&OH

[#8s +o2s]
—

In reality, 12 showed no change at 100°C (2 hrs) and 7 was converted slowly to 12 with no sign
of ring opening, implying that the ring opening of 5 is the concerted [x8s+¢2s] electrocyclic processé).
On the other hand, 8 yielded 4-vinylazulene 13 in 76% yield. Since no signal due to the intervening
alcohol derivative was observed in the last case, it is impossible to differenciate two processes, initial
elimination of hydroxyl group followed by the ring opening and deprotonation (ionic process) or concerted
opening of 4-membered ring followed by the elimination of the element of water (symmetry-controlled
process). Thus, diversity in the reactivity of ] toward bases and a reaction sequence involving novel

rearrangements have been classified.
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