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Hydrothermal Synthesis, Crystal Structure and Electrochemical
Properties of the Complex [Cu(o-ABA),(2,2-bipy)] - (H,O)

LI Wei*' LI Chang-Hong> YANG Ying-Qun'? KUANG Yun-Fei'
("Department of Chemisiry and Materials Science, Hengyang Normal University, Hengyang, Hunan 421008)
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Abstract: The title complex has been synthesized by o-acetamidobenzoic acid and 2,2'-bipyridine (bipy) in the
mixture solvent of water and methanol. It crystallizes (CyxHxCuN,O,, M,=594.07) in Triclinic space group P1 with
a=0.805 3(4) nm, 6=0.845 5(4) nm, ¢=2.001 8(9) nm; a=100.797(8)°, B=93.054(7)°, y=97.297(7)°, V=1.323 9(10)
nm’, D,=1.490 g-cm™, Z=2, F(000)=614. R,=0.0359, wR,=0.080 5. The crystal structure shows that the copper
atom is coordinated with four oxygen atoms from two o-acetamidobenzoic acid and two nitrogen atoms from the

2,2" -bipyridine, forming a distorted octahedral coordination geometry. The cyclic voltametric behavior of the
complex is also reported. CCDC: 619084.
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1.1 AFIFALEE

LR FL R W IR o SRR (A i), 2,27 -1k ik
WE 3875 43 B 2R TR SR AR . HAS B ¥ FTIR-
8700 £LAk 34X (4 000~400 ¢cm™), Bruker SMART
CCD H AT S, PE-2400( A 7T R 43 Hr 4%, AL 5t 7™
XT4 BH e £ 00 E AL R TR 2 AL TR, K
i 22 )R f s BOR A BR S R LK9S bl Ak
S
12 BEEWHER

2 mmol W= F R HT 4 mmol 2P 2 Bt & 76
R AT 2 mmol B9 2,2 -BRALRE S AN A 15 mL H
B K (AR LA 2: ) B J5 5% 4% 51 25 mL K
LN, F 180 CIHIE 90 h KW, R 5 LA 10 °C+h!
MR, PR AR, 2l ik, FIRE 5
H ki mfE =R T ARE R, TILRE FribidE s
T X S AR S B 0 SRt AR, JT R A gl
R (CysHyCuN,Oy): 1T 5 18 (%):.C,56.61;H,4.41;N,
9.43; 5L ME (%):C,56.38;H,4.39;N,9.40, m.p. M

220.5~222.0 °C;IR FEEMI AR . 3 440.5(s),2 360.7
(s),1 676.0(vs),1 596.9 (vs),1 508.2 (vs), 1 446.5 (vs),
1386.7 (s),1 363.6(vs), 1298.0(vs), 1 1253.6(m), 1 161.1
(m),1031.8(vs),761.8(s),526.5(w),457.1(w) cm™,
1.3 MEVREEHNE

PEHR A 0.26 mm x 0.20 mm x 0.14 mm A9
i A Bruker SMART CCD B &y A7 55 A i 47 437
S 4F 293(2) K FH Mo Ka #4k(1=0.071 073
nm), UL o~0 T T A 1.04°<6<25.01°38 [l Py 4k
Wt 6741 AT ST A Ho 4625 4N (R,,=0.021 5) 7
SEATS R, 3735 AN AR AT B S 152000 T 45
ST RSB IE , 2B 2 Lp KR 5 ig
MEIE , SR Z5 R SHELXS-97 i FP U0 B 45 7
o X SR AR U 0 SR FH A 1) [ 1 A% 1)
SRS, AR /D Rk AT S RAE IE
Ki & & Al SHELXL-97 # ¥ 1952 %, R,=0.0359 #
wR,=0.080 5(w=1/[c(F2) + (0.037 2P)* + 0.480 0P|, P=
(F242F))/3), (A7), =0.001,5=1.043 , (Ap)u=327 e -
nm™ Fl(Ap),;,=—319 e-nm™, A &A= E AR LK 1,

CCDC 619084,

F1 EAYHNREFZHE
Table 1 Crystallographic data for the complex

Empirical formula CosHyCulN,O;
Formula weight 594.07

Color Blue purple
Size / mm 0.26 x 0.20 x 0.14
6 range for data collection / (°) 1.04 to 25.01
Crystal system Triclinic
Space group Pl

a/ nm 0.805 3(4)
b/ nm 0.845 5(4)
¢/ nm 2.001 8(9)
al(°) 100.797(8)
B1(° 93.054(7)

y 1 (°) 97.297(7)

VI nm? 1.323 9(10)

D/ (g-em™) 1.49

Z 2

F(000) 614

(Mo Ka) / mm™ 0.88

Reflections collected 6 741
Independent reflections 4 625 (R,,=0.021 5)
Final GooF 1.043

R, wR [I>20(])] 0.035 9, 0.080 5
R, wR; (all data) 0.050 6, 0.088 5
Largest difference peak and hole / (e-nm™) 327, -319

2 #HR5HH

IR JGiGED], BAEWAE 3440.5 cm™ ML A —
ST T A R O R HLO Y OH B REAE W i
£ 1676.0 cm™ #1 1596.9 em™ A Wi | al 9 )& T
BCAL R FE v, B w, B 45 4R 3, 5 A B ECAK (o-
CH,CONHCH,COOH) 1 v,=1695.3 cm™ v,=1452.3
em™ WECHELZERLY, WHRRC S 580,
MEAYIH Av(CO0)=79.1 ecm [Ar(COO0)=r,(COO")

- v,(CO07)] /NF 100 em™, FHELA Wk XA L
A FEA A H 2,2-bipy #1580 cm™, 1463 cm™
(Siipy)» 1041 em™,760 em™(Scp) ¥ 18] A B 75 1w1) 73 531 %
E 1576.2,1446.5,1038.1,761.8 cm™ &b, XFP
AT S bipy B EUE 5 4R (D) BC A7 51 i,
1E 526.5 cm™ 1 457.1 em™ AL T Cu-O F Cu-N
FEAE WIS A0 3 55 i A R 2 R — 30,
2.1 BEGEHHEIE

Be £ 400 1) it A 45 ) B A it L v ) 3 R 31
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Fig.1  Molecular structure of the title complex
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

L2 VAR . Hob 0(1),04),N@3),N4)4t T
JRIE T, OQ2)F1 O(S)4b T 1) A2 & Ab T 2% 36 - 1]
1 5 (0(1),0(4),N(3),N(4)) 5 4l (Cu(1)) 5+ Z [i]
(1) 8 FA N(3)-Cu(1)-N(4),N(4)-Cu(1)-0(4),0(4)-Cu(1)-
O(1) 1 O(1)-Cu(1)-N(3) 73 %l 2 80.90(8)°,93.43(8)°,
92.64(8)° Fil 93.33(8)°, &b 5 A 1 360.30°(JL-F- % il
360.0°), BEWI Cu(1),0(1),0(4) \N(3) N@4)JL-F- 4k T [7]

P2 ARG A W TE ML T e AR A
Fig.2 Packing diagram of the title complex in a cell

Cu(1)-0(4) 0.194 26(19) Cu(1)-0(1) 0.194 57(18) Cu(1)-N(3) 0.200 0(2)

Cu(1)-N(4) 0.200 3(2) Cu(1)-0(2) 0.262 3(18) Cu(1)-0(5) 0.269 5(19)

o(1)-C(1) 0.127 1(3) 0(2)-C(1) 0.124 7(3) 0(3)-C(8) 0.121 5(4)

0(4)-C(10) 0.128 3(3)
0(4)-Cu(1)-0(1) 92.64(8) 0(4)-Cu(1)-N(3) 172.94(8) O(1)-Cu(1)-N(3) 93.33(8)
0(4)-Cu(1)-N(4) 93.43(8) O(1)-Cu(1)-N(4) 172.67(8) N(3)-Cu(1)-N(4) 80.90(8)
0(2)-Cu(1)-N(3) 95.72(8) 0(2)-Cu(1)-N(4) 120.48(8) 0(2)-Cu(1)-0(1) 46.54(8)
0(2)-Cu(1)-0(4) 90.78(8) 0(5)-Cu(1)-N(4) 94.60(8) 0(5)-Cu(1)-N(3) 122.13(8)
0(5)-Cu(1)-0(1) 92.30(8) 0(5)-Cu(1)-0(4) 53.81(8)

x3 BEAYHESE
Table 3 Hydrogen bond lengths and bond angles
D-H---A Symmetry code D-H / nm H-A / nm D---A / nm ZDHA / (°)

N(1)=H(1)---0(2) 0.086 0.192 0.263 5(3) 140
N(2)-H(2)---0(5) 1-x, 1y, —z 0.086 0.196 0.267 5(3) 140
0(7)-H(7A)---0(3) 0.085 0.207 0.290 5(4) 165
0(7)-H(7B)---0(4) 0.085 0.224 0.308 2(3) 172
C(19)-H(19)---03)  —x, 1-y, 1z 0.093 0.251 0.315 4(4) 127
C(22)-H(22)---0(7)  —l+x, —1+y, z 0.093 0.235 0.319 2(4) 151
C(25)-H(25)---0(7)  —l+x, —l+y, z 0.093 0.258 0.345 8(4) 158
C(26)-H(26)---0(5)  —x, 1y, — 0.093 0.254 0.329 5(4) 138
C27)-H27)--06)  1-x, 1-y, 1— 0.093 0.256 0.310 08(4) 118

Symmetry codes: a: x, —1+y, z; b: —x, 1-y, —z; ¢: 1—x, 1-y, 1-z; d: 1-x, U/—y, —z; e: —14x, =14y, z.
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— AT, HAP T R 06.439x + -5.882y + 2.373
2=3.6746, E AT (9 #E 2°8 :0.000 42.0.122 64,
-0.11499 .0.112 86 #1-0.12003 nm, F7A Jii+ £]°F
A1 (72185254 0.050 56 nm o ML SR 5 s Ji
THEKWAFH,0 (1)-Cu (1)=0.19457 (18),0(4)-
Cu(1)=0.194 26(19),N(3)-Cu(1)=0.200 0(2), N(4)-Cu(1)
=0.200 3(2),0(2)-Cu(1)=0.262 34(15) Al O(5)-Cu(1)=
0.256 60(15), i P4 75 0y B A, T e 35 i K
B BT O2)F1 O(S)Ab T % ] 7 &, 4b T %l 1) o7
B OQ) T4 TARIEN E 1 0(1),0(4),N(3), Al N@4)
(R BE A1 53 59124 0(2)-Cu(1)-0(1) 46.54(8)°,0(2)-Cu(1)-
0(4) 90.78(8)°,0(2)-Cu(1)-N(3) 95.72(8)°,0(2)-Cu(1)-
N(4) 94.60(8)° , Hif 1 A~ I &5 90°, 1fi J5 3 4% ik
90°, T XAk T XT £ A0 B A A B AR BOHE R N(4)-
Cu(1)-0(3) 172.67(8)° 1 N(3)-Cu(1)-0(4) 172.94(8)°,
P 0w 25 1800, LA B4 B Ut AR L E & ) vh i T
FH S ¥ Cu(o-ABA),(2,2' -bipy) - (HO) B 18 1 1 4
Cu MY7SBCAL AR TE TR b AP A 1R R 1) 45
T 54 R B AL RE I A —E 1 22 51, 0(1)-Cu(1)
0 (4)-Cu (1) ZBEAH S50 0.194 57(18) nm F
0.19426(19) nm /T 0.240 00 nm , 1ii O(2)-Cu(1)F1 O
(5)-Cu(1)Z [8] (584 435914 0.262 34(15) nm, Fl O(5)
-Cu(1)=0.256 60(15) nm KT 0.240 00 nm, B&H 1 —
HHMMEALRE IR TR ZH S8 EALEE T [F
N RURTAT) e o A A G T W DAL

i I HERR ] 2 &3k 3 Wl &, o0 T Z R AE 7
KREEE, 54980 EF KT ElE+,
A 2T S R R AR P OR TR AR U | S B
JEF XA T, it &K F R AR T O(7)[0
(7)-H(7A)---O3)Fl O(7)-H(7A)--- O(4), H A+ 53 5]
40.290 5(4) nm F1 0.308 2(3 )nm, 5 ffi 5351 Ky 165°
F 172015 B A (9 48 £ T 22 4% R A v % i i 41
J5 - B L 2 ok 2 S ) AU i R Ok LA
T AR FIN(D-H(1)---O2) Il N(2)-H(2)---O(5), H
K3 5120 0.263 5(3) nm F1 0.267 5(3) nm, #E £ 43
SR 14001 140°15 2 £, Bk 20 5L K FH R Hh 1 55 I A7
AUl I S AR Sl R AU (0-H - 0)
55 EU# (C=H---0), BL & YT i T 5 4% 1) = 2 (AR 25
i, DT A P50 BN A E
2.3 EEWHERKEZCV)

K3 s LA Y B IR 2 18 R T =k
&R, BBy AR | B A o il B H B
SCE N2 WAk, L B K R ) IS 65 90 0 e
BEH 5.0 x 10° mol - L™, 7EA AP #EATIE ,

M-0.500~0.500 V #1744, HHEE R 100 mV-
st MIEREIERE 40k 2 IEH , A 1 M5k
W A D -0.362 V, KA O R
B, ER G A% L S 0 1) R A A R M AN T e R
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Fig.3 Cyclic voltammograms of the title complex
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