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Synthesis and photophysical properties of new supramolecular nanoassemblies
constructed by donor and acceptor columns for light energy conversion
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A series of benzo[ghi]perylene and coronene derivatives substituted by electron-
withdrawing groups were systematically synthesized considering number of imide groups and the peripheral
positions. The photophysical and electrochemical properties of these compounds were investigated by
steady-state spectroscopy, cyclic voltammetry. The synthetic introduction of proper substituents on the
Boly aromatic hydrocarbon therefore enables us to control the electrochemical and photophysical

ehaviors. The steady-state absorption spectra become red-shifted as compared to unsubstituted
benzo[ghi]perylene. Regarding the electrochemistry, with an increase in the number of imide groups, the
reduction potentials are shifted to the positive direction. Next, the supramolecular complex between zinc
porphyrin and benzo[ghi]perylenetriimide derivatives through hydrogen bond was confirmed by 1H NMR.

Finally, femtosecond transient absorption measurements indicated that efficient phoinduced electron
transfer.




Diels-Alder

N-H Scheme 1

o2ro
= [¢] (o]
“ p-chloranil “ 4-heptylamine “
QL = O p == I TN
99 SO SO
CorMIim

Scheme 1. CorMIm

ex10” M'em™

= 1 q‘t‘.—“’/\”, W 1 !
300 350 400 450 500 550 600

[ghi] Wavelength, nm

Fig. 2
N-H [ghi]
(BpTIm-NH)

i - [ghi]
(C-ZnP) Fig. 1 (B0)
0-0

(Fig. 2)



HOMO-LUMO
DFT

CorTIm
0.65 V vs. SCE

( 2.08V vs. SCE)

14V
4

(Fig. 3)
LUMO

BpTIm
0.66 V vs. SCE

10 pA

——
-2.0 -15 -1.0 -0.5 0.0
V, vs. SCE

Fig. 3CorTIm
BpTIm-NH

Cio-ZnP

BpTIm-NH  Cy»-ZnP

'H NMR
titration (Fig.
4) 60uM BpTIm-NH CDCl;
Ci-ZnP
IH NMR
BpTIm-NH
Ci-ZnP
BpTIm-NH
Ci-ZnP
Ci-ZnP

Ka= 8,200 M*

[C12-ZnP]
0 uM o

45 uM

200 uM -—J‘U%v"w—ﬂu..
380 uM ___,M_JMHL-_—.JuL

8.5 8.0
ppm
Fig. 4'H NMR BpTIm-NH

Ci,-ZnP  titration

b
uﬂju M
!

BpTIm-NH  Cy;,-ZnP

20 M BpTImNH  CiZnP 1 1
PhCN
(1/199 = V/IV)

KBr
393 nm

(Fig.5) 1.0
500-550 nm  Cy-ZnP
650-800 nm

BpTIm-NH
BpTIm-NH  Cy»-ZnP
Ci2-ZnP
BpTIm-NH
530 nm

k=13x
1010 S—l

0.015

0.01

0.005

AAbs

-0.005

-0.01 L L s
500 600 700 800

Wavelength, nm

Fig. 5BpTImM-NH  Cy-ZnP



1. Alibert-Fouet, S.; Seguy, |.; Bobo, J.-F;
Destruel. P; Bock, H. Chem. Eur. J. 2007,
13, 1746-1753.

2

1. Hirayama, S.; Sekai, H.; Araki, Y.
Tanaka, M.; Imekawa, M., Wada, T.;
Takenobu, T.; Hasobe, T., Systematic
Control of the Excited-State Dynamics and
Carrier-Transport Properties of
Functionalized Benzo[ghi]perylene and
Coronene Derivatives, , Chem. Eur.
J. 2014, 20, 9081-9093.

DOI: 10.1002/chem.201304679

2. lda, K.; Sakai, H.; Ohkubo, K.; Araki,
Y.; Wada, T.; Sakanoue, T.; Takenobu, T.;

Fukuzumi, S, Hasobe, T,
Electron-Transfer Reduction Properties and
Excited-State Dynamics of
Benzo[ghi]peryleneimide and
Coroneneimide Derivatives, , J.

Phys. Chem. C 2014, 118, 7710-7720.
DOI: 10.1021/jp500761f

5
1.
95 2015
3 28
2.
: 25
2014 9 7
3.
: 94
2014 3 27
4.

: 24
2013 9 7

24 2013

http://www.chem.keio.ac.jp/~hasobe/

@
SAKAI Hayato

60708486



