CHEMISTRY LETTERS, pp. 229-230, 1974, Published by the Chemical Society of Japan

ARYLATION OF TETRAZOLIDE WITH DIARYLIODONIUM HALIDES:
EVIDENCE FOR INTERMEDIACY OF BENZYNE

Tetsuo AKIYAMA, Yoshio IMASAKI, and Mituyosi KAWANISI
Department of Industrial Chemistry, Faculty of Engineering
Kyoto University, Sakyo-ku, Kyoto 606

By the reaction with sodium S-phenyltetrazolides (II) di-p-
tolyliodonium bromide (I) afforded 1-m-tolyl-(III), 2-m-tolyl-
5-phenyltetrazole (IV), t-butyl m-tolyl ether (V) together with
corresponding p-isomers. This regsult infers the existence of the
pathway through a benzyne.

As a continuation of our investigation on the chemistry of nitrogen hetero-
cycles,1) we sought to arylate tetrazolides by means of iodonium halides. Numer-
ous investigations have been undertaken on the reactions of diaryliodonium salts

2a-c)

with a variety of nucleophiles. As to the mechanism the reaction pathways

via radical-paireb) and Slec) have been proposed. Without rigorous proof, how-
ever, Beringer and Forgione have inferred that the path through a benzyne-inter-
mediate could not be completely ruled out.zb) In the present communication we
would like to present a conclusive evidence for the possible pathway through a
benzyne.

After heating sodium 5-phenyltetrazolide (II) with di-p-tolyliodonium bromide
(I)Za) under reflux in t-BuOH for 24 hr, usual work-up gave compounds (III-V)(eq. 1).
Detailed NMR spectroscopic studies revealed that each compound III-V was a mixture
of m- and p-isomers in a ratio of ca. 1:1. The NMR-data for methyl protons of com-

pound III-V are summarized in Table 1. These assignments were unequivocally con-

firmed by independent syntheses.a)
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Table 1 The chemical shifts(d) of methyl-protons.

m-Isomer p-Isomer
ITI  2.40 (s) 2.43 (s) X  Varian EM-360, 60MHz, Solvent: CDC15.
IV 2.40 (s) 2.43 (s)

VPR 1.27 (s) 1.30 (s) *X Methyl in t-butyl group.
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In order to gain further insights about the arylation by means of I, we have
tried the reaction of I with sodium t-butoxide in t-BuOH (eq. 2), and the formation
of p-tolyl-(VI) and m-tolyl t-buty% ethers (VII) in a ratio of ca. 1:1 (total yield
L

was treated with boron tribrOmide6) converting into the corresponding cresols (VIII

27.0 %) was confirmed as follows. 5) The reaction mixture consisting of VI and VII
and IX) which were separated by high speed liguid chromatography7) clearly showing
that the ratio of VIII : IX was ca. 1:1.

The conventional mechanistic considerations are explicable for the formation
of p-cresol (VIII), but not appropriately for that of m-isomer (IX). A satisfactory
rationale for these results can be formulated in terms of possible benzyne inter-
mediate (X) as indicated in eq. 3.
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A complete understanding could, of course, blend aspects of hitherto-men-
tioned several mechanistic considerations. However, the present results wouid
give powerful support to the notion that a route to benzyne intermediate at least
in part can be an alternate candidate for the titled reaction. We are pressing
related studies.
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