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Annual Research Highlights

(1) “Synthesis and reactions of small ring compounds
containing a highly coordinate main group
element”

In the course of our study on four- and
three-membered ring compounds containing a highly
coordinate main group element, we have synthesized
pentacoordinate thiaphosphirane 1 bearing the Martin
ligand. Similarly to selenium analogue 2, 1 has a
distorted trigonal bipyramidal structure in the solid state
and a pentacoordinate structure in solution. We have
prepared 1,2-iodoxetane 1-oxide 3 from tricoordinate
1,2-iodoxetane 4. We have found that 3 is more
effective than 4 in the oxidation reaction of alcohols.
Interestingly, 3 has high solubility to organic solvents
and high thermal stability compared with other oxidants

bearing a highly coordinate iodine atom.

1. (1)-4) Chem. Lett., 33, 1434-1435 (2004).
1. (1)-5) Tetrahedron Lett., 45, 8173-8175 (2004).

(2) “Synthesis of an allylsilane bearing an azo group
and photocontrol of allyl rearrangement”

An azo moiety of azobenzene bearing a functional
group with high Lewis acidity in its vicinity may work as
both photoresponsive and coordinative moieties. We
have synthesized an E-isomer of allylsilane 5 bearing a
2-(phenylazo)phenyl group.  X-ray crystallographic
analysis showed that 5 has a pentacoordinate silicon
atom coordinated by a nitrogen atom. Allylsilane 5 was
treated with KF in the presence of 18-crown-6 to give
silicate 6 that is considered to form by allyl migration
from silicon to nitrogen followed by hydrolysis and
nucleophilic attack of fluoride anion. This reaction did
not take place after irradiation of 5 giving the Z-isomer,
but the reaction proceeded upon irradiating the Z-isomer.
Label experiments revealed that the reaction proceeds in

a [3,3]-rearrangement manner.

1. (1)-1) J. Am. Chem. Soc., 126, 6250-6251 (2004).

(3) “Synthesis of a Se-nitrososelenol bearing a
bowl-shaped molecular cavity”

We have succeeded in synthesis, isolation, and X-ray
crystallographic analysis of Se-nitrososelenol 7 bearing a
group, Bpq.
Se-Nitrososelenol is an important species which is

bowl-type steric protection

relevant to protein Se-nitrosation. By utilizing 7, we
have not only provided fundamental spectral and
structural data, but also demonstrated experimentally the
chemical processes included in the inactivation
mechanism of glutathione peroxidase proposed by

Taniguchi et al.

1. (1)-6) J. Am. Chem. Soc., 126, 13238-13239 (2004).

(4) “Synthesis of a 1-aquo-5-carbasilatrane”

We have succeeded in synthesis of
1-aquo-5-carbasilatrane 8, where the transannular dative
bond from nitrogen to the central atom in silatranes was
replaced by an Si—C covalent bond, and revealed the
crystal structure and bonding properties. Compound 8
is recognized not only as the first example of a neutral
water-coordinated silicon compound, but also as a frozen
intermediate of the first step in the hydrolysis of a
trialkoxysilane. High acidity of the coordinated water,
which is suggested by theoretical calculations, was

confirmed experimentally.

1. (1)-7) J. Am. Chem. Soc., 126, 16318-16319 (2004).
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1. (1)-4) Chem. Lett. 33, 1434-1435 (2004).
1. (1)-5) Tetrahedron Lett. 45, 8173-8175 (2004).
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