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Long-range dynamics in the photoexcited states of rigidly linked composite molecular
systems
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i Elucidation of the mechanisms for long-range dynamics is indispensable not only in
understanding energy and electron transfer occurs in natural systems but also in designing systems that e

fficiently harvest light and generate long-lived charge-separated species. While much attention has been
paid to the role of the superexchange mechanism in long-range interaction, most of studies have been carri
ed out on linearly-linked molecular systems. In this work, we have studied, 1) enhanced intersystem cross
ing process in a series of copper(1l) porphyrin - free base porphyrin dimers linked via an aromatic spacer
and 1i) long-range singlet-singlet energy transfer of zinc(ll) porphyrin - free base porphyrin dimers, wh
ich are linked linear or non-linear bridges. Spacer dependence of superexchange mediated excited-dynamics

was discussed in rigidly linked donor-bridge-acceptor molecular systems, and it was found that molecular
orbitals in the bridge part take an important role.



1988

super

exchange through bond
10
through space
Forster

Dexter

through space through bond

super exchange
Tt

Tl
M
i) long-range
an
(
)
1
1
(
)
11
Cu 11 V(IV)0

long-range coupling

: Fadid
! % f
.Fth R Be
. 5 P
<% e T S e
o | '{:

s ) AT

long-range



)] long-range

through-bond

Cu

I v(Vv)o

i)

through-bond

nb =16
k EnT(super - 6.2 Xlogs_l

through-bond

m_
m
P 1.5
HOMO LUMO
s

10
"Enhanced Intersystem Crossing due to
Long-Range Exchange Interaction in
Porphyrin Heteo Dimers. Dependence of
Paramagnetic Species’
Motoko S. Asano* Kazuma Okamura,




Takeshi Fujii, Takuhiro Otsuka and Youkoh
Kaizu, Chem. Lett., 43, 471-473.

(2014).[ 10.1246/cl.131096] ( )
"Enhanced Intersystem Crossing due to
Long-Range Exchange Interaction in
Copper(l1) Porphyrin-Free Base Porphyrin
Dimers: HOMO and Spacer Dependence”
Motoko S. Asano* Kazuma Okamura,
Akihoro Jin-mon, Sadaharu Takahashi and
Youkoh Kaizu, Chem. Phys., 419, 250-260
(2013).

[10.1016/j.chemphys.2013.03.010] ( )

"

newsletter ,1(1), 8-11 (2013). URL:
http://photochem.sci.hokudai.ac.jp/~photoch
em/newsletter.html )
Superexchange Mediated Energy Transfer
in Zinc(I1) Porphyrin -Free Base Porphyrin
Dimerss  Comparison  of m and
p-Bis(phenylethynyl)  phenylene Linked
Dimers"
Motoko S. Asano,* Ken-ichi Yamashita,
Masato Kitabayashi, Kazuki Kusama,
Daichi Kagota and Ken-ichi Sugiura
Phys. Chem. Chem. Phys, 13(28),
12712-12715(2011).
DOI:10.1039/C1CP20539K. ( )

21
o

Art van der Est

ESR
94

52
(2013.10 )

Art van der EST
ESR

(2013.9 )
M. S. Asano, T. Ogawa, M. Shibuki, K.
Yamashita, K. Sugiura 1st Awgji
International Workshop on “Electron Spin
Science & Technology: Biological and
Materials Science Oriented Applications”,
June 16 — 18, 2013, Awaji, Japan
“Prolonged emission lifetimes of
paramagnetic short lived species by reserver
mechanism” ( ).

(2013.2 )
S,
(2012.8 )
(2012.9 )
(2011.8 )

Motoko S. Asano, Ken-ichi Yamashita,
Masato Kitabayashi, Daichi Kagota, Kazuki
Kusama and Ken-ichi Sugiura
Superexchange mediated energy transfer
in m and p-Bis(phenylethynyl) phenylene
Linked Porphyrin Dimers
Joint of Morino Lecture and International
Workshop “Spectroscopy on Photoinduced
Functions of Electrons and Spins in Biology
and Material Science” (2011.10 ) (

)

(2011.9 )

1
"Tuning Long-range electron
communication in photoexcited coupled
systems with spin-spin interactions",
Motoko S. Asano in “Selectivity, control,
and fine tuning in high-energy chemistry”
Chapter 8 pp221-249  Ed. by Vladimir L.
Feldman and Dmitri V. Stass, Research
Signpost (2011).




@
ASANO, Motoko

80201888

@
FUJINO, Tatsuya

20360638



