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ORGANOHETEROATOM CHEMISTRY

Annual Research Highlights

(1) “Synthesis, Structures, and Reactivity of Highly
Coordinated Heavier Main Group Element
Compounds”

We succeeded in synthesizing dianionic species 1 with
a bond between two pentacoordinated silicon atoms by
reductive coupling of a tetracoordinated silicon compound
bearing two sets of a bidentate ligand and created an
unprecedented bonding mode. We designated the new
Si-Si bond as an Asura bond in viewpoints of the
structural characteristics and diverse properties such as
optical property, electrochemical property and reactivity.

We also successfully synthesized pentacoordinated
silicon-containing rotaxane 2 without any catalyst by
utilizing a pentacoordinated hydrosilane with an
intramolecular dative N-Si bond as an end-capping
reagent. Furthermore, we obtained trichlorostannane 3
bearing tris(2-methoxyphenyl)methyl group as a ligand
and revealed its structure around a heptacoordinated tin
atom which was coordinated intramolecularly by three
methoxy groups.

In order to elucidate reactivities of organosulfur
compounds with a hypervalent S(IV)-S(II) bond,
four-membered ring compound 4a containing the
S(IV)-S(II) bond was reacted with Pt and Pd complexes to
give the corresponding transition metal complexes with a
pincer-type S,S,0 tridentate ligand. Formation of the
complexes showed insertion of the transition metals into
the S—S bond and the S(IV)-O bond. The thermolysis of
4b bearing chiral carbon centers at both the 3- and
4-positions revealed that a thiirane formation proceeded
with a retention of relative stereochemistry of the 3- and
4-positions, indicating the same reactivity as those of
S(V)-0 and Se(IV)-O analogues.

1. (1)-1) Nature Chem., 2, 112-116 (2010).

1. (1)-2) Org. Lett., 12, 2586-2589 (2010).

1. (1)-3) Organometallics, 29, 5725-5727 (2010).
1. (1)-4) Dalton Trans. 39, 456-460 (2010).

1. (1)-5) Heteroat. Chem., 21, 412-417 (2010).

(2) “Development of Extended Hetero-rn-conjugated
Molecules with Optical Functionality”

Hetero-mt-conjugated molecules such as siloles and
silafluorenes have been extensively investigated to create
novel organic functional devices including OLED,
because of their unique optical properties. In the course of
our study on the development of new silole-based optical
functional molecules, we synthesized two- and
three-dimensionally expanded =-conjugation systems
based on a silafluorene skeleton. We investigated
systematically on the relationship between their molecular

structures and optical property. In particular, spiro-type
silafluorene derivative 5 was found to have a characteristic
optical property owing to the spiro-conjugation effect
between the two m-extended silafluorene moieties. We
also synthesized dinaphthoazaborine 6 and
diboraanthracene 7 as boron-containing
hetero-n-conjugated molecules. Azaborine 6 exhibited
red-shifts in the absorption and emission spectra from a
dibenzoazaborine analogue, and 7 functioned as a
fluorescent anion-sensor because of the improved Lewis
acidity.

1. (1)-6) Dalton Trans., 39, 9329-9336 (2010).

1. (1)-7) Chem.—Eur. J., 16, 368-375 (2010).

1. (1)-8) Tetrahedron Lett., 51, 5013-5015 (2010).

1. (1)-9) Chem. Lett., 39, 612-613 (2010).

(3) “Model Study on Bioactive Species Utilizing a
Bowl-shaped Molecular Cavity”

In order to elucidate the mechanism of thyroid
hormone activating enzyme, we carried out model study
on the conversion of human thyroid pro-hormone into
active hormone by Type-1 iodothyronine deiodinase
(ID-1) by utilizing Se-containing compounds 8 and 9 as
mimics of the active site species of ID-1. By utilizing
these cavity-shaped model compounds, the formation of a
selenenyl iodide in the deiodination of a thyroxine
derivative by an organoselenol was demonstrated for the
first time. In conjunction with reduction of the selenenyl
iodide to the parent selenol by a dithiol, all the chemical
transformations included in the ID-1 catalytic cycle were
experimentally established.

1. (1)-12) Angew. Chem. Int. Ed., 49, 545-547 (2010).
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