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Synthesis and H,-Evolving Property of Metal Complexes having N-2-Pyridylimidoyl-2-
pyridylamidine (‘Department of Chemistry, Kyushu University, *University of Ottawa)
OToma Kunikubo,' Jaclyn Brusso,” Muralee Murugesu,” Kosei Yamauchi,' Ken Sakai'

Photo-hydrogen-evolving molecular devices (PHEMDs) made up of a photosensitizer and a
hydrogen evolution catalyst have been studied for many years. Up to now, some platinum(II)
polypyridyl complexes have been proven to exhibit hydrogen-evolving activity in aqueous
media. We previously reported that [Pt(tpy)C1]" works as a PHEMD with TONy, = 2.2 by
photo-irradiation of an acetate buffer solution (pH = 5.0) containing [Pt(tpy)Cl]" and EDTA
(sacrificial electron donor) even by the lack of photosensitizer.! However, the catalytic activity
of [Pt(tpy)C1]" was not efficient due to the back-electron transfer within the molecule. In this
study, using N-2-pyridylimidoyl-2-pyridylamidine (Py.ImAm), possessing both tridentate and
bidentate coordination sites, we have synthesized a new diplatinum(Il) complex
CIPt(Py.ImAm)PtCl,. Here we report on the synthesis and characterization of this dimer
together with its superior photocatalytic performance in H, evolution with TON g, = 16.
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Figure 1. Photocatalytic Ha production from an
SNz, 72, 1=100ns DY AT ZERT T E D aqueous acetate buffer solution (0.1 M)
MR STz, & HIZ EDTATEE T CIPPYImAm)PICL, ot | e oo 30m
DOEFBFEER (pH=15.0) [ZA[fJE% E 75 & JE/K  EDTAa20 Cunder Ar atmosphere (pH =5.0,
%%ﬁé’i%’fﬁﬁ Lf:’_ (TOngh _ 16, Figure 1) ) Tfij’)% . 10 mL)(Photoirradiation : 400-800 nm).
CIPt(Py>ImAm)PtCL [ X[Pt(tpy)CI] 1T tb A& B2 (2 mV s 2 R 9~ 2 & 3 ilERd ST,
1) R. Okazaki, S. Masaoka, and K. Sakai, Dalton Trans., 2009, 6127-6133.
2) J. Brusso, et al, Cryst. Growth Des., 2017, 17, 6572-6578.

-
2.
o

TON

L5

H, evolution (uL)
g B

o

© The Chemical Society of Japan - K502-3pm-11 -



