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Development of high-functional electro-oxidation catalyst using a nickel-pincder com
plex

Koizumi, Take-aki
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Synthesis of Ni-pincer complexes which are expected to work as an oxidation cataly
st of methanol was investigated. In this work, Ni-pincer complexes were synthesized and their electrochem
ical properties were clarified. Pincer-type ligands show strong electron-donating ability to the centered
metal, therefore they are expected to shift the oxidation potential of the complex lower. (N,C,N)- and (S,
C,N)-type Ni-pincer complexes were synthesized, and their electrochemical properties were measured by cycl
ic voltammetry. Production of the Ni complex which has lower oxidation potential was succeeded by treatmen
t of a base to a Ni complex which has two secondary thioamides in the arm of the pincer ligand. Electroche
mical oxidation of methanol using this Ni-pincer complex as a catalyst was tried. As a result, oxidation o
T methanol was progressed at ca. +0.8 V (vs. Ag+/AQ).

The method of fixing the catalyst on an electrode was also examined.
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Scheme 4. Synthesis of pincer ligands.
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Scheme 5. Reaction of 4-bromo-3,5-dimethyl-
phenol with NBS.
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Scheme 6. Synthesis of pincer ligands L6 and L7.
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H H
\/NMN\/P"
N
S H S

L6 35 X O L7 ZFF o8& RIZ oUW Tid, NiXa (X
=CI,Br,1) DORINMZE VAR L7 (Scheme
8),

Ph 4+ NiX, ——
\/\”/O\N/\/ 2 DMF \/ ‘ ‘ \/

S\NI/S

X
X = Cl (6-Cl), Br (6-Br), I (6-)

A

\‘/

AW
I~ N N . ONiXp
DMF
s H s
L7

x
X = CI (7-Cl), Br (7-Br), | (7-))

Scheme 8. Synthesis of complexes 6 and 7.
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Figure 2. ORTEP drawing of complex 7-Br.
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Table 1. EY(Ni(l11)/Ni(11)) value of Ni-pincer
complexes.

1 2 3 4 5

E" Giammian -0.016 -0.023 -0.035 -0.026 -0.031

6-Cl1 6-Br 6-1 7-C1 7-Br 7-1

E" Niamian 0.055 0.040 0.021 0.336 0.344 0.413

Sample: 1 mM
Solvent: CH,Cl,-0.1 M BuyNPF
Scan rate: 50 mV s!
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Figure 3. Effects of DBU on cyclic voltammogram
of 6-Br (1 mM) in DMF containing [(n-
Bu)sN][PFe] (0.1 M) under N at sweep rate of 100
mV s~1. The amount of DBU, (a) 0, (b) 2.5, (c) 5.0,
(d) 7.5, and (e) 10.0 mol per 1 mol of 6-Br.
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Figure 4. CV charts of complex 6-ClI (red line) and
background (black line).
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Figure 5. Effects of DBU on cyclic voltammogram
of 6-Cl (1 mM) in methanol containing [(n-
Bu)sN][PFs] (0.1 M) under N at sweep rate of 100
mV s-1. The amount of DBU, 0, 0.5, 1.0, 1.5, and
2.0 mol per 1 mol of 6-CI.
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