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Synthesis, Crystal Structure and Electrochemical Properties of the

Complexes Based on 5-Methyl-1H-Pyrazole-3-Carboxylic Acid
CHENG Meiling, SUN Lin, WANG Shen, SHI Changdong, LIU Qi
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Two new monomeric complexes, [ M (HMPCA), (4-MI), | « 2H,O (M = Cu, 1; Ni, 2 )
(H; MPCA=5-methyl-1H-pyrazole-3-carboxylic acid, 4-MI=4-methylimidazole) were synthesized by hy-
drothermal reaction of H,MPCA and 4-Im with Cu(OAc), « H;O and Ni(OAc), » 4H;0O, respectively.
The compounds were characterized by elemental analysis, IR spectra, X-ray diffraction. Single crystal a-
nalysis shows that metal ions have all octahedral geometry coordinated by two nitrogen atoms and two ox-
ygen atoms from two HMPCA ~ ligands, another two nitrogen atoms from two 4-Im molecules. The inde-
pendent components [ M(CHMPCA), (4-Im), « 2H, O] are further assembled into 3D supramolecular archi-
tectures through intermolecular hydrogen bonds. Electrochemical properties of 1 and 2 show that electron
transfer of M(II) between M(I[) (M=Cu, Ni) in electrolysis is quasi-reversible process.
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Table 1 Crystal data and structure refinements of complexes

1 2
Cis H26 CuNg O Cis Hz26 NiNg Og

Empirical formula

Formula weight 514.01 509. 18
0.18X0.20X0.210.22X0.18X0.17
296(2) 296(2)

0.071 073 0.071 073

Crystal size / mm
Temperature / K
Wavelength / nm
monoclinic

Crystal system monoclinic

Space group P2,/n P2,/n
a/ nm 0. 856 29(10) 0.862 16(11)
b/ nm 1. 443 26(17) 1.441 37(17)
¢/ nm 0. 981 93(12) 0. 982 50(13)
a/ ) 90. 00 90. 00
B/ 100. 989(2) 102.201(2)
v/ O 90. 00 90. 00
V/ nm? 1.191 3(2) 1.193 4(3)
Z 2 2
Dc/ (gecm?) 1. 433 1.417
F(000) 534 532
#(Mo Ka) / mm™! 0. 966 0. 862

Independent reflections (Riy) 2 069 (0.019 2) 2087 (0.021 3)
Data / Restraints / Parameters 2 069 / 2 / 152 2087 /2 /152
Goodness-of-fit on F*? 1. 083 1. 081

Ri. wRy[1>26(D)]

R, wR,(all data)

0.031 5, 0.103 4 0.029 0, 0.086 6
0.0352, 0.1152 0.030 7, 0.088 9
355,303

Residuals (e nm ™~ *) 345, —434
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Fig.1 Coordination enviroments of complex 1
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Table 2  Selected bond lengths for complexes 1 and 2

nm

Cul—01 0.201 67(18)

Cul—N3

0.247 40(17) Cul-—N2
0.200 27(19)

Symmetry code: A: 2—x, —y, 2—=

2

Nil—O1 Nil—N2

Nil—N3

0.213 87(12) 0.205 81(14)
0. 208 32(15)

Symmetry code: A: 2—x, —y, 2—x

A9 1 2 v A T T e R B A R )
T3, a1 PAEAE 3 F 1 18] S i . OUF B
KHE O JFF5 HMPCA EAR T # O 57 &
A ©Q4Im EAREAMY N R T 5
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QHMPCA ™ i & v R Bl 47 1) N T 15 i 25 7K i)
O JEFIE B F ) 2l 5k . W& 2 iR, B4 450 5
T 5K Sy Tl o F ) & N1—H1A « «

O1WB, O1W—HIWA + « + O1 f1 OIW—H1WB

« c O2C MM EAEM,TE R 4 AR 254 . 1t
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Table 3 Bond lengths and angles of hydrogen bonds in 1 and 2

D—H - A D—H / nm H+ ¢« «+ A/nm D+« «A/nm D—H=+ + «A /)
1
O1lW—HIWA - - « Ol 0. 086 0. 191 0.272 7(3) 158
NI—HIA -« « « OIWB 0. 086 0. 189 0.272 0(3) 163
Ol—HIWB=-. - - O2C 0. 088 0.191 0.275 6(3) 162
N4—H4A « « - O2D 0. 086 0.191 0.274 5(3) 164
Symmetry codes: B: 2—x, —y, 2—=2; C: —1/2+ax, 1/2—y, —1/2+=2; D: 1/2+x, 1/2—y, —1/2+=
2
OIW—HIWA « « « O2B 0. 084 0.198 0. 280 3(2) 164
NI—HIA -« « « O1W 0. 086 0.191 0.272 0(2) 156
OIW—HIWB+ « -« O1C 0. 085 0.197 0.278 2(2) 159
N4—H4A « « « O2D 0. 086 0.196 0.281 1(2) 170

Symmetry codes: B: 5/2—x, —1/2+y,5/2—=2; C: 2—x, —y, 2—=z; D: 1/2+2, 1/2—y, —1/2+=

.. .\(kf)
Y 'é(‘

= a pv? 2,

2 EAYIH-H#MREME,RERKEEE
Fig.2 Two-dimensional network of 1, dash lines indicate

that there are hydrogen bonds
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Fig.3 The PXRD spectra of 1 and 2
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Fig.4 Cyclic voltammogram of 1 (left) and 2 (right)
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