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Rational design and synthesis of pi-conjugated wire which shows high efficiency

and low attenuation of electron tunneling

MATSUDA, Kenji

13,200,000

3- 400

S,S- 2-
Q)] ®)
[5] S1-.50

DFT J
23%

4%

Theoretical calculations of exchange interactions between radicals show that
ca. 400-fold photoswitching occurs with 3-thienylethene, which was found to be greater than that of
S,S-dioxide derivatives and 2-thienylethene. We investigated the chan?e of Sﬁin exchange
interaction (J) and first hyperpolarizability (B ) accompanying optica ing of diarylethene
using DFT calculation and clarified the basic operation principle of photoswitching of J and B .
Since the S1 - SO transition of [5]helicene is symmetry forbidden, the fluorescence quantum yield is
as low as 4%, but by introducing substituents at appropriate positions, the transition became
symmetry allowed and the fluorescence quantum yield has been successfully improved to 23%.
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Switching Efficiency = 1/30.4
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