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Development of visible-light responsive mutinuclear Zn complexes and Zn clusters based on
Zn-Zn interaction ('Institute of Industrial Science, The University of Tokyo, *Graduate School
of Engineering, The University of Tokyo, *JST-PRESTO) O Yoshimasa Wada,"* Takahiro
Maruchi,” Reon Ishii,” Yusuke Sunada'*?

It has been widely known that Zn(II)-based complexes are colorless and therefore “silent”
toward visible-light". In this research, we developed a visible-light “active” Zn complex® and
a cluster molecule based on a theoretical molecular design introducing interatomic orbital
interaction between Zn centers. Using sterically bulky oligosilyl-ligands resulted in electron
deficient and coordinatively unsaturated Zn(II) centers, which in turn induced interaction
between empty p-orbital of Zn centers and formed energetically stabilized LUMO over Zn
centers. Owing to the decreased LUMO energy level, visible-light absorption was realized. We
believe our findings open up untapped possibility for inexpensive and less-toxic Zn-based
photo functional materials such as photocatalysts and chromic sensors, as well as emitting
materials for light-emitting diodes.

Keywords : multinuclear Zn complex; Zn cluster molecule, intermetallic interaction; visible-
light absorption, theoretical calculation

HEMIIEERPICB T 2Mlio O EFEEL & 52 LICHR L, AIDLINEZ R S
T, WALV LHBOILEMTH DL Z ENRHEREFEEL L THLRTER Y, KRiF5E
TiE, dRERE RN E < SLERMEAERICER L, Zhz@bicf i+ 50 et
FoE | FRICAHNRIZ R A O EEEHE D « 7 T A X — o F 2B LTz
DTINERET D, SARRINZ D E EW O I A FBANLF(Si-Si) &2 v, A2
IO FE AL R RN 7R 2 BAAL O SN L AR S E 5D Z Lok v, HEOMih
JHAF- D22 p $IE DS 72 IR R LEF—0 LUMO 28ME U7, £ 0%, HOMO-LUMO
DT RV F—ZE0N RIFIAET U, WD 2 7R Lz, ARWFFERERIC KD |
High a2 e g & L THW AR % 2 i DR BEM B~ DRI RWITHIFF S D,

low energy LUMO distributed over Zn centers

vacant p-orbital of Zn s si
—
Si Si Q_/ v &
) N P
®nO .Z'n<I>Z'n‘ Si Si
! Si____Si \si-zn-si”/
mono-nuclear complex di-nuclear complex cluster complex

1) C.E. Housecroft and A.G. Sharpe, 2018, Inorganic chemistry, Fifth edition. Edition (Pearson).
2) Y. Wada, T. Maruchi, R. Ishii, and Y. Sunada, available at SSRN, DOI : 10.2139/ssrn.4197384.

© The Chemical Society of Japan - K505-2am-06 -



