
TOPICS  AND  INTRODUCTORY  COLUMNS  OF  LAB O RA TO RIES52

Students
SON, Eun-Choel (D3)
FUKAZAWA, Aiko (D2)
INOUE, Tomoyuki (M2)

Assist Prof
TSUJI, Hayato

(D Eng)

PD
SASE, Shohei

(D Sc)

TAKASHIMA, Yohei (M2)
KOMATSU, Shigeo (M1)

Our research is concerned with some new aspects in the elemento-organic chemistry, including (1) elucidation of the 
σ-conjugation in the polysilanes using the confi guration-constrained oligosilane model systems, (2) development of in-
tramolecular electron transfer systems through σ-conjugated oligosilane chains, (3) construction and application of new 
polycyclic systems including main group elements, (4) development of new effi cient reactions using main group element 
reagents and transition metal complex catalysts, and (5) design and synthesis of novel π-conjugated systems containing 
main group elements. 
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Top ics

Zinc Porphyrin–fullerene Dyad Linked by 
σ-Conjugated Oligosilane Chains

Oligosilanes are regarded as a pseudo one-dimensional 
molecular wire and attract much attention due to their 
unique photophysical and electronic properties, as ascribed 
to σ-conjugation.  To evaluate the electron transfer ability 
of the σ-conjugated Si–Si chain, we have developed vari-
ous zinc porphyrin (ZnP)–fullerene(C60) dyads connected 
by oligosilane chains, shown in Chart 1.  Their photoin-
duced processes have been studied using the time-resolved 
fl uorescence and absorption measurements.  Photoexcita-
tion of the dyads caused energy- and/or electron-transfer 
from the excited-singlet state of the ZnP to C60 moieties.  
The charge-separation takes place as the fi nal step in the 
excited sate process to yield the radical-ion pair with a 
radical cation on the ZnP and a radical anion on the C60, 
similar to other porphyrin–fullerene dyads.  The result 
shows that the oligosilane chains play an important role as 
a good molecular wire.  

Double ortho-lithiation of Aromatic Ring

Direct metalation on the aromatic ring is a versatile 
method for the preparation of functionalized aromatic 
compounds from the viewpoint of synthetic efficiency.  
Most of the preceding reports are on single-metalation, by 
which one aromatic ring is metalated with the assistance of 
the directing group.  In contrast, there are a few examples 
regarding double ortho-metalation, where two aromatic 
rings are metalated simultaneously by the assistance of two 
directing groups.  We have recently developed the methods 
for double ortho-lithiation of a diphenylphosphorylamide 
and benzophenone. 

Quantitative double ortho-lithiation of phosphoryl-
amides 1 was accomplished through treatment of 1 with 

tert-butyllithium (Scheme 1).  In this reaction, the amino 
moiety and the oxygen of the phosphoryl group are con-
sidered to act properly as directing groups, allowing the 
effi cient double ortho-lithiation.

For double ortho-lithiation of benzophenone 3, it is es-
sential to introduce a trimethylethylenediamino moiety 
as an auxiliary directing group.  Subsequent treatment of 
the resulting species 4 with tert-butyllithium afforded the 
double ortho-lithiated species 5 (Scheme 2).  The double 
ortho-lithiated species 2 and 5 underwent the reaction with 
electrophiles, the intramolecular oxidative coupling to 
afford the fi ve-membered ring compounds, and the intra-
molecular cyclization with the difunctional electrophiles to 
give the six-membered ring compounds.  

Chart 1. Crystal s

Scheme 2. Crystal s

Scheme 1. Crystal s

The former professor Kohei Tamao retired on 31 March 2005.




