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Spectroscopy Functional n-Electronic Systems

Main Strategy for Investigation of Molecular Devices
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Ultraiast Interiacial Carrier Dynamics using Time-resolved Second-
harmonic & Sum-frequency Generation Spectroscony
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Total Internal Reflection Fluorescence Microscopy
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Conformation dynamics of non-, singly- and doubly-N-fused
[281hexaphyrins
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Enhanced Aromaticity by Deprotonation of [261hexaphyrin
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Spectroscopy Functional n-Electronic Systems

Excited-state Aromaticity in [261/128]1hexaphyrins
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Conformational Modification and Photophysical Differences in Various
Expanded Porphyrins

Ar

Ar H Ar Ar ﬂ Ar
1 2 3
Ar Ar Ar Ar Ar: Ar
Ar Ar Ar
4 5 6
Figure 1. AFI|2l 1, LIZEAMI|El 2, LIZE2H[E 3, 2XIE 4, HIE
Z2X2l 5, LIZEZXtE 69 2Rt =.
0.10 i P A ump = 500 NM
a 0.05 769 W%)_ 1.7 ns (70 %)
0.00 = _
0.05 Ayape =570 NM
0.10{—!
8 3 0.06
0.15 1 )
< O o004
0.20 <
0.02
0.25 {—200
30 0.00.1¢
-0.3043% "7 0 100 200 300 400 500
-0.35 =200 Time (ps)
450 500 550 600 650 700 750 800

Wavelength (nm)

oy = 500 1T
& = 14 ps (26 %), 229 ps (74 %

b)

'Time (ps)
-2

0.05—!

3

A OD

0

100 200 300 400 5

0.25 Time (ps)
’ 450 500 550 600 650 700 750 800
Wavelength (nm)
[Time (ps) xmp=500nm
C 0.051—7 =129 ps (60 %) 3.7 ns (40 %
—3
—5
0.00
pmhe=573nm
a 0.05 1
@)
< -0.104
0.154—100 g
150 70 100 200 300 400 500
— 250 .
020/ . ; 1ime (ps)
450 500 550 600 650 700 750 800
Wavelength (nm)
Figure 2. LIZ & AtL| 2l 2 O 24Xt} AEHO]| HE SE 2FEf
4 AHEHD NS

AL

lon JJH- |":|

|
&l

ool
Qﬂ
rr

fob A 20

nQ
®

g_‘

r

2=
ol

=

250

en

8
o

>

oy U
o0 i
i 1

4

H1 30 0 = AT U0 0K H1 [H — I A 02 C3 KA rir Qb Jar 0
1

a

Jm ot Y J2 i

ol

A

4

N

Qi
[m]
I

J
:

1o
FO

r

00 X 0% AL 44
£l

H O U=
ol

n:|:['
z 0
8L

o

T
Q

n

IR 1N 0% O 9 — 0o I i x 9 [0
0

10

[0 7o 1y
|0

02 B 1R > 1]

Ll

> H
9

IS
0

a 0 &2

r

Pnl

10

2 o

4> o 20X

, O

S M (Figure 3), 0

|0

i

el
rr
H10x £ 0 jo toi Jjm ok Jor

1o gy
==x0)
=R

P
i

.y
g M

M [0
HJW&EF"J
N
-

>
© 1o py

W [O >

HI

!

g 2

0
-0

HU
kJ

4
:

T
m

o g I

4

oo 1> 1
= o
g (no

o 19

2 o

O
&
1N

Il

rt
> Lol

o
S

[u]

hl

_?_
A2, OIS HH =
34, 2) /20| Ot
HENEEE]EE

= D2 DeIA0IS
IS D28 2= =

gl (4) 24

— [

]
ro o = K

~

£

[

P

i}
o Jfo

ro

T

i

N
S
3= n

10
A 1o o

H

=l

[
rr
s

Ay

J0 mlo re

a
(rigidification)
2Ol Hgt AA|

0

A

Hu op B>
10 0 o

bl
ko

AS2l ofgl- /012l 2
CHOlA Sl Al ZoHz 2

@HO
u 10 g

AL {e
e

]
e =

tor J

[ ian

=0 (2
0

0 o

127

P

o

12 oy B
10 A
Qﬂ

e

=)
=]

ro

ox MM og

Pg

o 0ix
(N
— 3
T +

A4 1Y
F 10

13|
o

Sl

rir
I0

2

04 o ror

= [on
1

b

Ja

10

J

i

0
0x
J
-0
0x

J
-
o

o mio

Ot J
o
10
0x

=
tol

Jon

e
iy
Hel
?'|_I

| 02

N
Ey
pa

[milF

By
M on il o

lo )

ro o2

Jor o
09

0
02 0¥ 0

[
®
o
Is]
HM
=
E
10
209
o

0l
oY
ra Mo
0Z 00 3

J
=
Q'E
(=]
Ic

&
tou
i

ctClZ = A & efe | XIOF &
IM 78 Jisotlte a8 ARt
| Chet &Mlet 23S &dl SOl

=2

0

D OH
[=Tam|

g
o

2

MU t

2

TFA

protonated 3' (minor)

Radical cation 2 (major)

wasm
Air oxidation NaHC/O/

4 Aromatic 3 Non aromatic

Figure 3. LIZE 2 X}2| 6 O] LM XIS} Gl EFQEM XIS} HIS DA,




Spectroscopy Functional n-Electronic Systems

Origin of Ultrafast Radiationless Deactivation Dynamics of Free-Base
subpyriporphyrins
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Investigation of Aromaticity and Photophysical Properties in [181/1201x
Porphycene Derivatives
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Singie-Molecule Fluorescence Study on Electronic Gouplings through the
Bridge in Alkynylene-Linked Zn(ll) Porphyrin Dimers
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TPA Property of Hybrid Porphyrin Tapes
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Spectroscopy Functional n-Electronic Systems

Excitation Energy Transfer Processes in Box Porphyrin System
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Ultrafast Dynamics of Benzoporphyrins Probed hy
Femtosecond Fluorescence Up-conversion
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Spectroscopy

Functional n-Electronic Systems

Ensemble and Single-Molecule Spectroscopic Study on Excitation Energy
Transfer Processes in Perylenebisimide Oligomers
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Excitation Energy Migration Processes
n GCovalent Perylene Bisimide Macrocycles
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Thermochromic Properties of Star-Shaped Oligothiophenes
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Excited-State Dynamics of Macrocyclic Thiophenes Probed by Single-
Molecule Fluorescence Spectroscopy
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Doubly 8-Functionalized Porphyrin Sensitizes with Electron-tonating
Substituent for Highly Efficient Dye-sensitized Solar Cells
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