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Hydrothermal Synthesis, Crystal Structure and Electrochemical
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Abstract: A copper(Ill) complex [Cuy(m-MBA),(2,2-bipy),(H,0)] - H MBA), 2,2'-
bipyridine (2,2’-bipy) and water molecule has been synthesized by means of hydrothermal way and characterized.
Crystal data for this complex: monoclinic, space group C2/c, a=2.591 8(5) nm, b=1.4142(3) nm, ¢=1.790 §(4) nm
B=131.80(3)°, V=4.8933(17) nnv’, D.=1.379 g-cm™, Z=4, F(000)=2 104 , Final GooF=1.034, R,=0.065 6, wR,=
0.197 6. The crystal structure shows that two neighboring copper(Il) ions are linked together by two bridging-

,0 with m-methylbenzoic acid (m-

chelating m-methylbenzoic acid groups, one bridging water molecule, forming a cage structure and the Cu(I)-Cu(II)
bond distance is 0.366 7 nm. Each copper(Il) ion is coordinated with two nitrogen atoms of one 2.2'-bipyridine
molecule and four oxygen atoms from three m-methylbenzoic acid molecules and one water molecule,
repectiveley, forming a distorted octahedral coordination geometry. The cyclic voltammetric behavior of the
Complex was also investigated. CCDC: 648619.
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¥ 1.0 mmol AL (1.0 mmol 2,27 -BX niE i 1
2.0 mmol [A] FF JE 2R R 45 M/ FR BE KR B i Rl
FARG S AL BT R R pH 2L 7.0, BEdkE B
3 25 mL AKIE N LR 60%, T 180 ClE
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5.51; SEMME (%):C 61.41,H 4.75,N 549, m.p.H
293.0~294.0 °C, IR FZ MWW (cm™)H ;3 418(w),
1616(vs),1587(vs),1 541(s), 1 456(s),1389(s), 1 362
(s),1319(m),1221(m),789(m),769(s),727(m), 682(w),
592(w),457(w).
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Table 1 Crystallographic data for the complex
Empirical formula C5HisCuN4Oyg V / nm? 4.893 3(17)
Formula weight 1 016.02 D/ (g-em™) 1.379
Mnlor Blue A 4
Size / mm 0.32 x 0.30 x 0.26 F(000) 2 104
0 range for data mnllection / (°) 2.11 to 25.02 #(Mo Ka) / mm™ 0.931
Crystal system Monoclinic Reflections mnllected 14 277
Space group C2/c Independent reflections 4 259 (R,,=0.032 0)
a/ nm 2.591 8(5) Final GooF 1.034
b / nm 1.414 2(3) Ry, wR, [I>20(1)] 0.065 6, 0.197 6
¢/ nm 1.790 8(4) R\, wR, (all data) 0.072 3, 0.209 0
B1(° 131.80(3) Largest difference peak and hole / (e-nm™) 604, -537
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Fig.1  Molecular structure of the title complex
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Fig.2 Packing of the title complex in a cell
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cu(1)-0(2)#1 0.207 8(2) Cu(1)-N(2) 0.227 8(3) 0(2)-Cu(1)#1 0.207 8(2)
Cu(1)-0(3) 0.219 3(2) Cu(1)-0(5) 0.231 7(2) 0(3)-C(9) 0.124 6(4)
Cu(1)-N(1) 0.220 0(3) o(1)-C(1) 0.130 9(4) 0(4)-C(9) 0.131 2(5)
Cu(1)-0(1) 0.222 5(3) 0(2)-C(1) 0.120 1(4) 0(5)-Cu(1)#1 0.231 7(2)
C(9)-C(10) 0.157 1(5)
0(2)#1-Cu(1)-0(3) 94.29(11) 0(2)#1-Cu(1)-N(2) 85.48(10) N(1)-Cu(1)-0(5) 89.69(10)
0(2)#1-Cu(1)-N(1) 159.71(11) 0(3)-Cu(1)-N(2) 89.37(11) 0(1)-Cu(1)-0(5) 79.68(10)
0(3)-Cu(1)-N(1) 88.69(11) N(1)-Cu(1)-N(2) 74.46(11) N(2)-Cu(1)-0(5) 164.11(9)
0(2)#1-Cu(1)-0(1) 88.05(10) 0(1)-Cu(1)-N(2) 99.76(11) 0(3)-C(9)-0(4) 122.4(3)
0(3)-Cu(1)-0(1) 170.74(11) 0(2)#1-Cu(1)-0(5) 110.29(9) 0(2)-C(1)-0(1) 126.03)
N(1)-Cu(1)-0(1) 92.26(10) 0(3)-Cu(1)-0(5) 91.12(9) Cu(1)#1-0(5)-Cu(1) 104.63(13)
®3 BAYHSHR
Table 3 Hydrogen bonds of the title complex
D-H---A Symmetry operation d(D-H) / nm d(H-A) / nm d(D-+-A) / nm £ DHA / (°)
0(5)-H(5A)---0(4) 1-x, y, 1/2—2 0.097 0.189 0.266 6(4) 135
0(5)-H(5B)---0(4) Xy, 2 0.097 0.189 0.266 6(4) 135
C(3)-H(3)---0(1) X, ¥, 2 0.093 0.237 0.2696(6) 100
C(17)-H(17)---O(5) X,z 0.093 0.257 0.316 9(4) 122
C(19)-H(19)---O(1) 1, -y, — 0.093 0.245 0.325 5(9) 145
C(26)-H(26)---0(2) 1-x, y, 1/2—2 0.093 0.257 0.311 8(5) 118
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A O@)AE TRl AL E . O(5)-Cu(1)-N(1) N(1)-Cu(1)-N
(2)F1 O(2A)-Cu(1)-N(2) ,02A)-Cu(1)-O(5) B 1 73 51 hy
89.69(10)° ,74.46(11)° .85.48(10)°Fl 110.29(5)°, &1
A 359.92°(#% 1 360°), % W] O(5) .N(1) N2 .O(2A)F1
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— 6.872 5y +3.4559z=-2.193 3, H: /" 0(5) .N(1).N(2)
F Cu(1)FF 0 B9 1585 53 51 R . -0.001 44 ,0.001 93 ,
—0.002 02 F1-0.004 34 nm, AbFHli )47 &1 O(1)Fl
O(3) 31 T (14 #2553 51 24 .0.214 55,-0.223 30 nm,,
O(1) 5 4L T IR IE A2 E 1 0(5) N(1) N@2)HT O(2A)HY 5
#5390 R . 0(1)-Cu(1)-0(5) 79.68(10)° .O(1)-Cu(1)-N
(1) 92.26(10)° .0(1)-Cu(1)-N(2) 99.76(11)° .O(1)-Cu(1)-
O(2A) 88.05(10)°, Hil #5 M &5 90° , 1Mii J5 — #4221 90°,
A8 ST _b 9 A X 67 Y R A B
M N (1)-Cu (1)-0 (2A) 159.71(11)° .0 (5)-Cu (1)-N (2)
164.11(9)° & ¥ 0w 2 180°, BiBH Cu(1) A 4bF 0(5).
N (1) N@2)F1 O2A)#4 5 f F T o A7 & L 0(1)-
Cu(1)-0(3) 170.74(11)° 1k B 180°, ¥ B O(1) .Cu(1).
ORMNTE—FHZL I BEWT Cu-0 KA ZER,
Cu(1)-0(5) 0.231 7(2) nm . Cu(1)-0(3) 0.219 3(2) nm,
Cu(1)-0(1) 0.222 5(3) nm ., Cu(1)-0(2A) 0.207 8(2) nm,
A1 AEER KT 3 N B K b R R T
Be e i3 ss TR &R T hife i, &
Yol 5 2,2 BRI BE B BUR TR s K O .
Cu(1)-N(1) 0.220 0(3) nm,Cu(1)-N(2) 0.227 8(3) nm,
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Y g —A~ Cu(D5 6 WAL JE T8 1T 75 Be A7 (1
I NHALE R, tAh  Be & PR Eh 0-C-0 1
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1 135(4)°, BL& Wik A 78 55 S EAE A .c3)-
H(3)---0(1) 0.269 6(6) nm,100° . C(17)-H(17)-+-O(5)
0.316 9(4) nm,122° .C(19)-H(19)--- O(1) 0.325 5(9)
nm, 145° .C(26)-H(26)---0(2) 0.3118(5) nm, 118°, &
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Fig.3  Cyclic voltammograms of the title complex
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