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Annual Research Highlights

(1) “Intermediates of the aza-Corey-Chaykovsky
reaction and related hypervalent heterocycles”

Tetracoordinated 1)»4,2—thiazetidines, four-membered
ring compounds with a tetracoordinated sulfur and a
nitrogen atom in the ring, were synthesized. One of them
was oxidized to give the corresponding pentacoordinated
1A° 2-thiazetidine oxide 1. Compound 1 gave the
corresponding aziridine and cyclic sulfinate upon heating,
which showed the relationship between 1 and the
intermediate of the aza-Corey-Chaykovsky reaction.
Pentacoordinated phosphirene 2 was synthesized, and its
unique intracyclic P-C bonds with the high p-character
were elucidated.

1. (1)-1) J. Org. Chem., 71, 659-670 (2006).
2. (1)-6) J. Org. Chem., 71, 5448-5456 (2006).
3. (1)-10) Org. Lett., 8, 4625-4627 (2006).

(2) “Photoswitching of the coordination number of
silicon and related phosphorus compounds”

Control of the coordination number by external stimuli
is usually difficult although the properties of the main
group element compounds are strongly affected by the
coordination number of the central atom. We synthesized
fluorosilane 3 with an azo group as both chromophore
and coordination site. The reversible switching of the
coordination number between 4 and 5 was demonstrated
by photoisomerization of the azo group. It showed
distorted trigonal bipyramidal structure in the E-form and
tetrahedral structure in the Z-form, respectively. The
phosphine chalcogenides bearing the azo moiety were
also synthesized and it was found that there is their

intramolecular interaction between the phosphine
chalcogenide moiety and the azo group upon
photoirradiation.

1. (1)-4) J. Am. Chem. Soc., 128, 7097-7109 (2006).
2. (1)-7) Inorg. Chem., 45, 6497-6507 (2006).

(3) “Reactivities of 5-Carbaphosphatrane”

In the course of our study on carbatranes having a
covalent bond instead of the dative bond from the nitrogen
to the central atom in atranes, we have investigated the
reactivities of 5-carbaphosphatrane 4. 4 reacted with
various oxidant and elemental sulfur to give 5a and 5b,
respectively. The hydrogen atom located at the apical
position in 4 can be exchanged by deuterium during the
reaction of 4 with deuterium oxide or deuterated acetic
acid. These results indicated that 4 exists in equilibrium

with trivalent tautomer 6. Such reactivities are
characteristic of the 5-carbaphosphatrane and not found in
the conventional atranes. The differences in reactivities
seem to be ascribed to the difference in bonding property.

1. (1)-3) Chem. Eur: J., 12, 3811-3820 (2006).

(4) “Tunings of optical properties and reactivities of
hetero-n-conjugated molecules”

Dihydroanthracene-type hetero-m-conjugated molecules,
bearing group 15 or 16 element as a donor and a boron
atom as an acceptor, were known to exhibit good
fluorescent properties. In phosphaborin 7a, the
phosphorus atom showed usual reactivities as a trivalent
phosphine and the optical properties and reactivities of the
phosphaborin could be changed by the modification on the
phosphorus atom. Phosphonioborin 7b showed a high
sensitivity against fluoride ion and could interact with
even chloride ion, which is usually inactive for sensing by
tricoordinated boron compounds. We also synthesized
ladder-type fused azaborins 8 and 9, which are extended
conjugated molecules of 7¢. Absorption and emission
bands of 8 and 9 showed bathochromic shift according to
the elongation of molecular size. These results indicated
that m-conjugation was efficiently extended due to high
planarity and rigidity of ladder-type molecules.

1. (1)-5) Org. Lett., 8, 2241-2244 (2006).
2. (1)-11) Inorg. Chem., 45,9137-9144 (2006).
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