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Photorearrangement of Thiophenetriptycenel)
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Photoirradiation of 4,8-dihydro-4,8[3',2']thiophenobenzo[1,2-5:5,4-b"]di-
thiophenes (thiophenetriptycenes) results in di-n-methane rearrangement to provide the
corresponding semibullvalenes. In the initial stage of the di-x-methane rearrangement,
C(7a)-C(8a) bridging occurs exclusively regardless of bridgehead substituents.

The photochemistry of barrelene and its benzo derivatives has been attracting much attention for recent 30
years. It is well documented that barrelene and benzo- and dibenzobarrelenes isomerize to the corresponding
semibullvalenes by di-x-methane rearrangement.2) Recently we reported the first synthesis of the thiophene
analogue of triptycene (thiophenetriptycene) la.3) It is of interest to investigate the photolysis of
thiophenetriptycenes for comparison with that of tn'ptycenes4) and other heteroaromatic-fused barrelenes.5) Here

we report the photorearrangement of 1a, its derivatives 1b-c, and the isomer 2.6)
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A solution (0.018 mol dm-1) of 1a (Amax 303 nm, log € 3.70) in benzene was irradiated at 5 °C by a high-
pressure mercury lamp through a Pyrex filter. Evaporation of the solvent followed by purification by column
chromatography (silica gel) gave a sole product (90%), the structure of which was assigned to 4 by the
spectroscopic data”) and the X-ray crystal structure analysis.6) The ketone 4 is considered to be produced by a
ring opening of the cyclopropanol ring of di-w-methane rearrangement product 3a.8) Although the generation of
carbenes has been proved in the photolysis of triptycenes,4) irradiation of 1a in methanol gave only 4 (58%),
indicating no generation of the corresponding hydroxycarbcne.g’lo)

Photolyses of 1b-¢ were next examined with expectation of direct observation of di-m-methane
rearrangement products. A solution of 1b in CgDg was irradiated at 5 °C in an NMR tube for 15 min and then
analyzed by IH NMR. The spectrum showed a new set of signals assignable to 3b together with unchanged 1b
(the ratio of 3b:1b was 1:1.2). The compound 3b was unstable at room temperature and gradually isomerized
to a cyclooctatetraene 5. In a preparative scale, irradiation of 1b at 0 °C for 1.5 h and then standing of the
resulting solution in the dark at room temperature for 12 h yielded 5 in 48% isolated yield. On the other hand,
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addition of excess methanol to a solution of 3b at 0 °C provided an acetal 6 in 58% yield. The acetal 6 was
readily hydrolyzed to 4 by treatment with acid. The isomerizations of 3a to 4 and 3b to 5§ and the reaction of 3b
with methanol might be caused by cleavage of the C(4)-C(6) bond catalyzed by acidic contaminants,11) although
bicyclo[3.3.0]octadienyls were proposed as intermediates in the isomerization of semibullvalenes to the
corresponding cyclooctatetraene under photolytic or FVP conditions.12) The resulting intermediate 7a would
give rise to 4, while 7b would afford either 5§ with formation of a bithienyl linkage (path a) or 6 by attack of
methanol on the carbocationic center (path b). An alternative attempt was made to obtain a di-n-methane
rearrangement product by irradiation of lc. It is known that m-electron accepting substituents stabilize
cyclopropane rings, while n-electron donating ones destabilize them;13) an acetoxy group is a weaker n-electron
donor than hydroxy and methoxy groups. As expected, irradiation of 1c in benzene gave 3¢ in 90% yield. All
spectroscopic data support the structure. The semibullvalene 3¢ purified by column chromatography (A1203)
gradually decomposed to 4 in a solution and even if stored in a refrigerator in solid form.

Me
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In order to know the effect of bridgehead substituents, photolysis of 2 was examined. Irradiation of 2 in
benzene (0.0045 mol dm1) for 2 h gave 9 in 52% yield. The structure of 9 was identified by the spectroscopic
data and a chemical transformation. Thus, hydrolysis of 9 in KOH-MeOH-CH2Cl2 gave 10 in 63% yield. In
the 1H NMR of 10, two aromatic protons, Ha and Hp, were deshielded by the carbonyl (8 7.16 and 7.47) and
also 24% NOE enhancement of the signal intensity of another aromatic proton H¢ (8 6.74) was observed on
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irradiation of the aliphatic methyl. In contrast to photolyses of 1, that of 2 was slower probably due to steric
hindrance of the bridgehead methyl at the initial bridging.4c) Compound 9 might be formed by a ring opening of
8, where a mechanism analogous to that of 3b should be operative.
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The results described above reveal undoubtedly that the C(7a)-C(8a) bridging occurs in the initial stage of

the di-n-methane rearrangment of thiophenetriptycenes regardless of the bridgehead substituents, indicating the
biradical intermediate 11 are more favorable than 12 produced by the C(3a)-C(4a) bridging because the formers
are stabilized by conjugation with the double bonds.14)
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