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We have explored novel porphyrinoids with intriguing structures and
properties for long time. Representative achievements in this period are 1) synthesis of fully
conjugated porphyrin-hexaphyrin hgbrid tape, 2) improvement of the synthetic protocol of
subporphyrins, 3) synthesis of subporphyrin tape with a remarkable curvature, 4) discovery of the
world largest Huckel aromatic expanded porphyrin, 5) exploration of Mobius aromatic expanded
porphyrins, 6) synthesis and characterization of peripherally functionalized porphyrins, and 7)
development of stable porphyrinoid radicals.

These results may provoke a range of new research fields such as novel NIR absorbing dyes,
excited-state aromaticity, and spin materials based on the stable porphyrinoid radicals.



10

o

HOMO-LUMO

@

®
2006

()
M-

@

DDQ-Sc(0TF),
Zn-PHP  Ni-PHP

HOMO-LUMO

Ni-PHP (M = Ni)
Zn-PHP (M = Zn)

o

£/10° L-mol~'-em™
o
o -

@
(1.1.0.1.1.0.1.1.0.1.1.0)
50T
C&EN
“ Molecules Of The Year” 1
6211



2 501

®

subporphine

*

triply-linked
subporphyrin dimer

Ar

205

N. Fukui, K. Fujimoto, H. Yorimitsu, A.
Osuka, Dalton Trans., 2017, Vol. 46, No.
39, pp. 13322-13341.

H. Mori, T. Tanaka, S. Lee, J. M. Lim,
D. Kim, A. Osuka, “ meso-meso Linked
Porphyrin-[26]Hexaphyrin-Porphyrin
Hybrid Arrays and Their Triply Linked
Tapes Exhibiting Strong Absorption Bands
in NIR Region” J. Am. Chem. Soc. 2015, Vol.
137, pp. 2097-2106.

T. Soya, W. Kim, D. Kim, A. Osuka
“ Stable [48]-. [50]-, and [52]-
Dodecaphyrins(1.1.0.1.1.0.1.1.0.1.1.0):
The Largest Hiickel Aromatic
Molecules” Chem. Eur. J., 2015, Vol. 21,
pp. 8341-8346.

Y. Yoneda, T. Soya, S. Neya, A. Osuka
“ [62]Tetradecaphyrin and Its Mono- and
Bis-Zn'"' Complexes” Chem. Eur. J., 2016,
Vol. 22, pp. 14518-14522.

T. Soya, H. Mori, Y. Hong, Y. H. Koo,

D. Kim, A. Osuka “ Internally
2,5-Thienylene-bridged [467]Decaphyrin:
Dual Electronic Network of

[281Thiahexaphyrin and [461Decaphyrin and
Strong Hickel Aromaticity of its
Protonated Form” Angew. Chem. Int. Ed.,
2017, Vol. 56, No. 12, pp. 3232-3236.

T. Tanaka, A. Osuka, “ Chemistry of
meso-Aryl-Substituted Expanded
Porphyrins: Aromaticity and Molecular
Twist” Chem. Rev., 2017, Vol. 117, No. 4,
pp. 2584-2640.

K. Kise, K. Yoshida, R. Kotani, D.

Shimizu, A. Osuka, “ B(IIT)-5-
Arylsubporphyrins and B(IIN)-
subporphine” Chem. Eur. J., 2018, in
press.

Y. Okuda, E. Tsurumaki, J. Oh, J. Sung,
D. Kim, A. Osuka, “ A Directly Fused
Subporphyrin Dimer with A Wave-like
Structure” Angew. Chem. Int. Ed., 2016,
Vol. 55, No. 32, pp. 9212-9215.

Y. Okuda, N. Fukui, J. Kim, T. Kim, H.-W.
Jiang, G. Copley, M. Kitano, D. Kim, A.
Osuka, “ meso-meso B - B -B Triply
Linked Subporphyrin Dimer” Angew. Chem.
Int. Ed., 2017, Vol. 56, No. 40, pp.



12317-12321.

K. Yoshida, A. Osuka,
Subporpholactone,  Subporpholactam,
Imidazolosubporphyrin, and Iridium
Complexes  of Imidazolosubporphyrin:
Formation of Iridium Carbene
Complexes” Angew. Chem. Int. Ed., 2018,
Vol. 57, No. 1, pp. 338-342.

D. Shimizu, J. Oh, K. Furukawa, D. Kim,
A. Osuka, * Triarylporphyrin meso-Oxy
Radicals: Remarkable Chemical Stabilities

and Oxidation to Oxophlorin 1t -Cations” J.

Am. Chem. Soc., 2015, Vol .137, No. 49, pp-
15584-15594.

D. Shimizu, K. Furukawa, A. Osuka,
“ Stable  Subporphyrin  meso-Amynyl
Radicals without Resonance Stabilization
by Neighboring Heteroatom” Angew. Chem.
Int. Ed., 2017, Vol.56, No. 26, pp.
7435-7439.

K. Naoda, D. Shimizu, J. 0. Kim,
Furukawa, D. Kim, A. Osuka,
“  Thienylquinonoidal Porphyrins and
Hexaphyrins with Singlet Dradical Ground
States” Chem. Eur. J., 2017, Vol.23, No.
37, pp. 8969-8979.

D. Shimizu, A. Osuka, “ Porphyrinoids
as a platform of stable radicals” Chem.
Sci., 2018, Vol. 9, No. 6, pp. 1408-1423.

265
A. Osuka, *“ Recent Progresss Iin
Chemistry of Subporphyrins” [ISNA16, 2015,
Madrid, Spain.
A. Osuka, “ Synthetic Porphyrinoid
Chemistry” ICPP9, 2016, Nanjing, China
A. Osuka *“ Stable porphyrinoid
meso-oxy- and meso-aminyl
radicals” [ISMSC-1SACS 2017, University of
Cambridge, UK

2

, , Springer
“ Chemical Sciences of 1 -Electron
Systems” 15 , pp. 257-272 (2015).

, , Wiley-VCH
“ Porphyrins for the 21st Century:
Fundamentals and Applications” 10 ,

(2018)

http://kuchem._kyoto-u.ac.jp/shuyu/

@
OSUKA Atsuhiro

80127886



