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Crystal structure of diaqua-di(2-methoxyacetato)copper(II), CeH^CuOs 

H.-L. Zhu*' 1, Q.-F. Zeng 1, D.-S. Xia 1 , X . - L . Zhu1, X . Liu 1 and D.-Q. W a n g n 

I Wuhan Institute of Science and Technology, Department of Environmental and Chemical Engineering, Wuhan, 430073 P. R. China 
II Liaocheng University, Department of Chemistry, Liaocheng, 252059 P. R. China 

Received March 17, 2003, accepted in revised form and available on-line July 30, 2003; CCDC-No. 1267/1064 

0(3) 

CI2AI 

Abstract 
CÔHMCUOS, m o n o c l i n i c , P I2¡/nl ( N o . 14) , a = 6 . 9 5 5 ( 1 ) Â , 
b = 10 .123(2 ) k , c = 7 . 2 2 6 ( 1 ) Â,YS = 9 6 . 5 7 ( 1 ) ° , V= 5 0 5 . 4 Â 3 , 
Z = 2, Rgt(F) = 0 . 0 2 6 , wRrei(F2) = 0 . 0 6 9 , T= 2 9 2 K . 

Source of material 
Reagents and solvents used were of commercially available qual-
ity. A solution of 2-methoxyacetic acid (maaH, 2 mmol, 180 mg) in 
methanol (10 mL) was added to a stirred solution of CuCl2 · 2H2O 
(1 mmol, 171 mg) in water (10 mL). The resulting solution was 
filtered and washed with water and methanol after staying still in 
air for about 4 days. Large purp le rod- l ike crysta ls of 
Cu(maa)2(H20)2 were obtained almost quantitatively (yield 
96%). Elemental analysis: f o u n d - C , 26.12%; H, 5.12%; calc. for 
C6HI408CU - C, 25.95%; H, 5.08%. 

Experimental details 
The two H atoms attached to the coordination water molecules were 
located from difference Fourier maps and refined isotropically, 
mainly because these hydrogen atoms were able to rotate around the 
04-Cul axis. 

Discussion 
The new Cu(II) complex with 2-methoxyacetate is a rarely-seen 
isologue of the Co(II) complex [1], 
The complex is also a discrete electronically neutral one. One 
copper(II) atom, two acetate ligand anions and two coordination 
water molecules constitute each simplest structure unit. The Cu 
atom is six-coordinated by six oxygen atoms, two of which come 

from the two coordinated water molecules and the rest four from 
the two acetate ligands, forming a slightly distorted octahedron. 
Each methoxyacetate anion in the complex is bidentate with one 
ether oxygen atom and one oxygen from the carboxylate. All the 
carboxylates are unidentate groups. All oxygen atoms from the 
carboxylates and the water molecules contribute to the formation 
of the hydrogen bonds. Every structural unit is joined by strong 
Η-bonds to four neighboring structure units. The strong hydrogen 
bonds join the monomer units along z-axis to form a ID chain. In 
each ID chain, the large planes in which the metal atoms are lo-
cated are parallel each other at a short distance of 3.454(1 ) A. Two 
different chains are alternatively arranged at the angle of 
65.51(2)° for the title Cu(II) complex (comparable to that of 66.6° 
for the isologue Co(II) complex). The hydrogen bonds link the 
chains to form a plane, and then join the planes into a 3D struc-
ture. 

Table 1. Data collection and handling. 

Crystal: purple rod-like, size 0.40 χ 0.50 χ 0.56 mm 
Wavelength: Mo Ka radiation (0.71073 Â) 
μ· 21.83 cm"1 

Diffractometer, scan mode: Siemens P4, ω 
20max: 51.98° 
N(hkl)measured, N(hkl)anique: 1200, 997 
Criterion for 70bS, N(hkl)gc. /obs>2CT(/obs), 853 
N(param) refined: 80 
Programs: SHELXTL [2], SHELXTL-plus [3] 

Table 2. Atomic coordinates and displacement parameters (in A ). 

Atom Site X y ζ UISO 

H(1A) 4e 0.2601 -0.0397 0.5072 0.053 
H(1B) 4e 0.1255 0.0772 0.4314 0.053 
H(1C) 4e 0.3490 0.0848 0.4198 0.053 
H(2A) 4e 0.3871 -0.1868 0.2608 0.039 
H(2B) 4e 0.4897 -0.0548 0.2128 0.039 
H(0A) 4e 0.114(5) 0.211(3) -0.172(3) 0.07(1) 
H(0B) 4e 0.255(2) 0.194(3) -0.036(4) 0.050(9) 
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Table 3. Atomic coordinates and displacement parameters (in Â2). 

Atom Site X y ζ U H t/22 t /33 Un Un t/23 

Cu 2 a 0 0 0 0.0218(3) 0.0400(3) 0.0226(3) 0.0038(2) -0.0008(2) 0.0004(2) 
0(1) 4e 0.2124(3) -0.0336(2) 0.2351(2) 0.033(1) 0.055(1) 0.0269(9) 0.0085(8) 0.0000(8) -0.0071(8) 
0(2) 4e 0.1854(2) -0.1063(2) -0.1134(2) 0.0284(8) 0.052(1) 0.0266(9) 0.0049(8) -0.0001(7) -0.0028(8) 
0(3) 4e 0.4721(2) -0.2037(2) -0.0837(2) 0.0328(9) 0.046(1) 0.0336(9) 0.0077(8) 0.0044(7) -0.0026(8) 
0(4) 4e 0.1415(3) 0.1777(2) -0.0696(3) 0.033(1) 0.060(1) 0.040(1) -0.004(1) -0.0039(9) 0.010(1) 
C( l ) 4e 0.2389(5) 0.0270(3) 0.4126(4) 0.051(2) 0.049(2) 0.034(2) 0.004(1) 0.006(1) -0.008(1) 
C(2) 4e 0.3724(3) -0.1067(3) 0.1869(3) 0.032(1) 0.038(1) 0.028(1) 0.004(1) 0.001(1) 0.001(1) 
C(3) 4e 0.3413(3) -0.1417(2) -0.0188(3) 0.028(1) 0.028(1) 0.030(1) -0.003(1) 0.004(1) 0.003(1) 
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