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A New Oxidative Se-Dealkylation in Seleno-Pummerer Reaction of 1,8-Bis(methylseleno)naphthalene
and Naphtho[1,8-b,c]-1,5-diselenocin Induced by Peri-Selenium Participation
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A new type of oxidative Se-dealkylation reaction was found in either the reaction
of 1,8-bis(methylseleno)naphthalene and naphtho[1,8-b,c]-1,5-diselenocin with benzoyl
peroxide or the reaction of their Se-oxides with carboxylic acid anhydrides.

Mechanism and synthetic application for the Pummerer reactions of organosulfur compounds have been
extensively studied.)) However, the Pummerer-type reaction of organoselenium compounds has received little
attention.2) We have now found the Se-demethylation in either the reaction of 1,8-bis(methylseleno)naphthalene
(1) with benzoyl peroxide or the reaction of its Se-oxide (7) with carboxylic acid anhydrides under unusually
mild conditions, although the reaction of methyl phenyl selenoxide with acetic anhydride gives the .-
acetoxymethyl phenyl selenide without demethylation.2) While, a cyclic bis-selenide, naphtho[1,8-b,c]-1,5-
diselenocin (11), or its oxide underwent readily the Claisen-type rearrangement via C-Se bond cleavage to give
2-allyl-substituted naphtho-1,8-diselenide on treatment with benzoyl peroxide or acetic anhydride.

The reaction of bis-selenide 13) (126 mg, 0.4 mmol) with benzoyl peroxide (BPO; 97 mg, 0.4 mmol) was
carried out in CCly (11 ml) under an Ar atmosphere at 0 °C for 15 h. After the usual work-up, the residue was
purified by silica-gel column chromatography and further purified by preparative liquid chromatography to give
the a-benzoyloxylated product (2) (36%) together with naphtho[1,8-c,d]-1,2-diselenole (3) as the demethylated
product (33%) and methyl benzoate (Scheme 1).4) Interestingly, thus the rearrangement and the Se-
demethylation reactions of 1 with BPO proceed readily without heating. However, it has been reported that the
reaction of alkyl phenyl selenides with BPO gives the tetravalent selenium compounds which convert on heating
to the a-benzoyloxyalkyl phenyl selenides.’)  Actually, 1-methylselenonaphthalene (4)3) was reacted with 1
equiv of BPO at room temperature to afford exclusively the hypervalent selenurane (5) as a white solid, in which
the 77Se NMR spectrum of 5 in CHCI3 shows a singlet at 8 804.8, as is characteristic of a selenurane.2.6) A
refluxing solution of selenurane 5 in CCly for 15 h gave the Pummerer-type rearranged product (6) (78%) and
the selenide 4 (20%) (Scheme 2),6) however, no demethylation was found at all.
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Meanwhile, the selenoxide (7) was reacted with acetic anhydride (1 equiv.) in benzene at room
temperature for 3 h under an Ar stream to afford the a-acetoxylated selenide (8) (39%) and the diselenide (3)
(34%) (Scheme 3).78) Similar treatment of 7 with benzoic anhydride (1 equiv.) in CCly led to the Pummerer
rearranged product 2 (20%), diselenide 3 (40%), and methyl benzoate (15%). In contrast, reaction of 7 with
trifluoroacetic anhydride in benzene at room temperature resulted in a smooth demethylation to the diselenide 3
(73%) without formation of the rearranged products.
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A distinct difference in reactivity between 7 and the sulfoxide (9) was observed; i.e., heating the mixture
of 9 with a large excess of acetic anhydride at 110 °C for 72 h, however did not yield the demethylated product,
naphtho[1,8-c,d]-1,2-dithiole; only the a-acetoxylated sulfide (10) (18%), the recovered sulfoxide 9 (54%),
and complex products were formed (Scheme 4).7.9:10) Thus, the reaction of 9 with (CH3CO)70 required high
temperature and longer reaction time.
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The unusual seleno-Pummerer reaction of diseleno peri-bridged naphthalenes under mild conditions seems
to be ascribed to the interaction between the two-selenium atoms of 1 and 7. Such interaction can be supported
by the 77Se NMR spectroscopic observation, since the proton-decoupled 77Se NMR spectra of unsymmetrical
diseleno naphthalenes showed the satellite peaks due to the 77Se-77Se coupling; e.g., large coupling constants of
JSe-Se = 203 Hz for 7 and of Jse.se = 310 Hz for 8.11)  The seleno-Pummerer reactions described above may
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proceed as follows. Either the reaction of 1 with BPO or the reaction of 7 with acid anhydrides leads to the
selenonium cation (13) which is stabilized by the selenium participation to form the selenonio selenurane (14),
or the diselena dication (15), or the bis-selenurane (16) as intermediate (Scheme 5). Rearrangement could
proceed via addition of a carboxylate anion (CH3CO3~ or PhCOj3") to the alkylidene selenonium ion (17)
generated from o-proton abstraction of 14 or 15 or 16 by a carboxylate anion. Alternatively, demethylation
may occur in either the substitution of the carbon atom of the methyl group of 14 or 15 by a carboxylate anion,
or the ligand coupling reaction in 16. Since CF3CO;" ion is much weaker base compared to CH3CO»" ion, it is
reasonable that the demethylation predominated in the reaction of 7 with (CF3CO)0.
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Surprisingly, the rearranged product, 2-allyl-naphtho[1,8-¢,d]-1,2-diselenole (12) (65%), and the
diselenide 3 (19%) were obtained when cyclic bis-selenide 117) (1 equiv.) and BPO (1 equiv.) were allowed to
react in equimolar amounts in CCly under an Ar atmosphere at -20 °C for 12 h.12) Thus, a new rearrangement
accompanied by dealkylation from 11 was found (Scheme 6). Similar result was obtained from the reaction of
the monoselenoxide of 11 with acetic anhydride. The structure of 12 was determined on the basis of NMR
(1H, 13C, 77Se, and 'H-1H and 1H-13C COSY) spectroscopy, and mass spectrometry. Probably, the
compound 12 forms via the Claisen-type rearrangement pathyway from the intermediate 18.13) The studies of
the mechanism for this new type of rearrangement and dealkylation are in progress.
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