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Annual Research Highlights

(1) “Synthesis and thermoylsis of four-membered
ring compounds containing a highly coordinate
main group element”

In the course of our study on four-membered ring
compounds containing a highly coordinate main group,
we have synthesized pentacoordinate 1,2-oxastibetanes 1
bearing the Martin ligand. Upon thermolysis, 1 gave an
oxirane with retention of configuration a 3- and
4-positions.  In the presence of lithium bromide,
thermolysis of 1 gave another oxirane with inversion of
configuration. In the presence of lithium
tetraphenylborate, thermolysis of 1 gave an olefin with
It is interesting that three

different products are obtained selectively by changing

retention of configuration.

the reaction conditions on the thermolysis of 1.

1. (1)-4) J. Am. Chem. Soc. 125, 13346-13347 (2003).
2. 1) Bull. Chem. Soc. Jpn. 76, 471-483 (2003).
2. 2) Coord. Chem. Rev. 244, 137-147 (2003).

(2) “Synthesis, structure, and photoreactions of a
disiloxane bearing azo groups’

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,E)-isomer of disiloxane 2 bearing
a 2-(phenylazo)phenyl group on each silicon atom by
hydrolysis of the corresponding trifluorosilane. X-ray
crystallographic  analysis elucidated its molecular
structure involving two pentacoordinate silicon atoms
coordinated by nitrogen atoms. Disiloxane 2 was

dowly  decomposed into the  corresponding
E-trifluorosilane at the room temperature in the dark.
Photoirradiation of 2 caused photoisomerization to give a
(Z,2)-isomer of the disiloxane 2 and further gave the
E-isomer of the trifluorosilane as in the case of the
degradation in the dark.
accelerated the degradation of 2 to the trifluorosilane, it

was revealed that photoirradiation controlled the reaction

Since photoisomerization

rate of the disiloxane 2.
1. (1)-6) J. Organomet. Chem. 686, 192-197 (2003).

(3) “Design and application of bowl-shaped molecular
cavities’

The mechanism of the reduction of the stable sulfenic
acid 3 and selenenic acid 4 containing a bowl-type steric
protection group by triphenylphosphine was elucidated
It was found that the
initial step of the reaction involves the attack of the

by tracer studies using H,*0.

phosphine on the sulfur or selenium atomof 3and 4. A
bowl-shaped triarylphosphine, TRIP (5), with a deep
cavity was synthesized. The reaction of 5 with PdCl,
produced the first example of a trinuclear palladium(l1)
chloride phosphine complex 6 even when an excess
amount of 5 was employed. Triarylgermanol 7 bearing
X-ray
crystallographic analysis of 7 revealed that there is no

a similar framework was also synthesized.

OH---O hydrogen bonding between adjacent molecules.

1. (1)-3) Chem. Lett. 32, 1080-1081 (2003).
1. (1)-7) Angew. Chem,, Int. Ed. 42, 5714-5717 (2003).
1. (1)-8) Bull. Chem. Soc. Jpn. 76, 2389-2394 (2003).
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