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<f(01Wl—C14) = 3.370 Ä. Further, the betaine molecule A is 
linked to C12 by a hydrogen bond (d(01A-C12) = 3.096 Ä), re-
sulting in a linear arrangement of the type betaine -[CuCU]-
(H20)2-{CuCl4]-betaine. An additional strong hydrogen bond 
connects the betaine molecule Β with the water molecule 
(d(01B—OlWl) = 2.634 Ä). 

Table 1. Data collection and handling. 

Crystal: 

Wavelength: 
μ· 
Diffractometer, scan mode: 

20mxx' 
N(hkl),neasured, Nfhkl)^^: 
Criterion for fobs, N(hkl)#: 
N(param)Ktocä· 
Programs: 

amber yellow block, 
size 0.15 χ 0.17 χ 0.21 mm 
Mo Ka radiation (0.71073 Ä) 
16.22 cm"1 

Oxford Diffraction Xcalibur3 & Sapphire3 
CCD, φ/ω 
52° 
28624,3944 
/obs> 2 af/obi), 3186 
303 
SHELXS-97 [1], SHELXL-97 [2] 

Abstract 
C10H26CI4CUN2O5, monoclinic, P\2\/n\ (no. 14), 
a = 14.053(2) Ä, b = 9.1089(7) Ä, c = 16.409(2) A , 
β = 105.013(9)°, V = 2028.7 Ä3, Ζ = 4, Rgt(F) = 0.038, 
wRKi(F2) = 0.085, Γ= 293 K. 

Source of material 
Stoichiometric amounts of betaine monohydrate (C5H11NO2 · 
H2O) and copper dichloride dihydrate (C11CI2 · 2H2O) were dis-
solved in distilled water with an addition of hydrochloric acid 
(HCl) under stirring at about 320 K. By evaporation of the solvent 
at about 293 Κ crystals of two different phases emerged. Green 
needles could be identified as Q1G2 · 2H2O. Bulky masses of am-
ber yellow crystals proved to be a new phase, which is described 
here. All starting materials were commercial products. 

Discussion 
The structure consists of distorted [CuCU]2- anions, betaine cat-
ions, [(CH3)3NCH2COOH]+, and water molecules. The protona-
tion of both inequivalent betaine molecules is clearly evident 
from the two different C—Ο bond lengths of their carboxylic 
groups, namely d(C5A—Ol A) = 1.316 Ä and d{ C5A—02A) = 
1.188 Ä for betaine A and, respectively, d(C5B—OIB) = 1.310 Ä 
and d(C5B—02B) =1.193 A) for betaine B. Pairs of severely 
flattened tetrachlorocuprate tetrahedra, which are related by 
an inversion center, are linked by two water molecules via hy-
drogen bonds characterized by d(01Wl-C13) = 3.377 Ä and 

Table 2. Atomic coordinates and displacement parameters (in A2). 

Atom Site X y ζ f'iso 

H(12A) 4c 0.467(3) 0.366(4) 0.881(2) 0.06(1) 
H(11A) 4e 0.640(2) 0.374(3) 0.807(2) 0.041(8) 
H(10A) 4e 0.670(2) 0.482(3) 0.871(2) 0.043(8) 
H(9A) 4e 0.800(3) 0.380(4) 0.786(2) 0.07(1) 
H(8A) 4e 0.888(2) 0.356(3) 0.860(2) 0.043(8) 
H(7A) 4e 0.825(2) 0.500(4) 0.861(2) 0.07(1) 
H(6A) 4e 0.766(3) 0.287(4) 1.011(2) 0.07(1) 
H(5A) 4e 0.799(3) 0.437(5) 0.993(3) 0.09(1) 
H(4A) 4e 0.868(3) 0.312(4) 0.994(2) 0.07(1) 
H(3A) 4c 0.727(2) 0.116(4) 0.894(2) 0.05(1) 
H(2A) 4c 0.830(3) 0.130(4) 0.883(2) 0.061(9) 
H(1A) 4c 0.737(3) 0.156(4) 0.810(3) 0.09(1) 
H(12B) 4c 0.567(3) -0.216(5) 0.327(3) 0.09(2) 
H(11B) 4c 0.652(3) 0.093(4) 0.299(2) 0.07(1) 
H(10B) 4c 0.667(3) 0.004(4) 0.227(2) 0.06(1) 
H(9B) 4c 0.624(3) 0.343(5) 0.135(3) 0.09(1) 
H(8B) 4c 0.700(2) 0.206(3) 0.157(2) 0.055(9) 
H(7B) 4c 0.688(3) 0.298(4) 0.228(3) 0.08(1) 
H(6B) 4c 0.488(3) 0.336(6) 0.186(3) 0.11(2) 
H(5B) 4c 0.538(4) 0.294(6) 0.275(3) 0.12(2) 
H(4B) 4c 0.452(3) 0.199(4) 0.227(2) 0.07(1) 
H(3B) 4c 0.509(3) 0.174(4) 0.071(2) 0.07(1) 
H(2B) 4c 0.469(3) 0.043(4) 0.113(2) 0.07(1) 
H(1B) 4c 0.573(3) 0.039(4) 0.089(2) 0.07(1) 
H(1W1) 4c -0.024(4) 0.067(6) 0.128(4) 0.13(3) 
H(2W1) 4c 0.032(4) 0.146(5) 0.115(3) 0.09(2) 
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Table 3. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y ζ Un t/22 t/33 Un Un 1/23 

Cu(l) 4e 0.78645(2) 0.79764(4) 0.01757(2) 0.0326(2) 0.0488(2) 0.0423(2) 0.0050(2) 0.0118(1) 0.0003(2) 
Cl(l) 4e 0.75109(6) 0.77572(9) -0.12202(4) 0.0718(6) 0.0594(5) 0.0414(4) -0.0024(4) 0.0071(3) -0.0011(3) 
Cl(2) 4e 0.66880(7) 0.6476(1) 0.04454(6) 0.0579(5) 0.0689(5) 0.0966(7) -0.0059(4) 0.0433(5) 0.0061(5) 
Cl(3) 4e 0.78805(8) 0.9673(1) 0.11464(6) 0.0865(7) 0.0678(5) 0.0728(6) 0.0083(5) 0.0283(5) -0.0213(4) 
Cl(4) 4e 0.94929(7) 0.7832(2) 0.03997(6) 0.0342(5) 0.191(1) 0.0717(6) 0.0232(6) 0.0120(4) -0.0096(7) 
0(1A) 4e 0.5004(2) 0.3930(3) 0.8684(2) 0.036(1) 0.080(2) 0.084(2) 0.009(1) 0.025(1) 0.029(1) 
0(2A) 4e 0.5963(2) 0.2306(3) 0.9520(2) 0.053(1) 0.072(2) 0.079(2) 0.007(1) 0.030(1) 0.034(1) 
N(1A) 4e 0.7612(2) 0.3208(2) 0.8890(1) 0.034(1) 0.039(1) 0.037(1) 0.0036(9) 0.0111(9) 0.0009(9) 
C(5A) 4e 0.5842(2) 0.3245(3) 0.9001(2) 0.036(2) 0.048(2) 0.049(2) 0.001(1) 0.015(1) 0.003(1) 
C(4A) 4e 0.6605(2) 0.3859(3) 0.8602(2) 0.033(2) 0.045(2) 0.043(2) 0.003(1) 0.009(1) 0.008(1) 
C(3A) 4e 0.8251(3) 0.4013(4) 0.8435(2) 0.039(2) 0.062(2) 0.057(2) 0.003(2) 0.023(2) 0.007(2) 
C(2A) 4e 0.8046(3) 0.3415(5) 0.9819(2) 0.044(2) 0.082(3) 0.038(2) 0.011(2) 0.006(1) -0.003(2) 
C(1A) 4e 0.7614(3) 0.1622(4) 0.8668(3) 0.057(3) 0.045(2) 0.087(3) 0.004(2) 0.021(2) -0.010(2) 
N(1B) 4e 0.5753(2) 0.1659(3) 0.1899(1) 0.038(1) 0.050(1) 0.046(1) 0.001(1) 0.016(1) 0.005(1) 
0(1B) 4e 0.6012(2) -0.1671(3) 0.3170(2) 0.049(2) 0.075(2) 0.073(2) 0.003(1) 0.004(1) 0.030(1) 
0(2B) 4e 0.4625(2) -0.0620(3) 0.2453(2) 0.037(1) 0.077(2) 0.076(2) 0.000(1) 0.014(1) 0.023(1) 
C(5B) 4e 0.5502(2) -0.0639(3) 0.2695(2) 0.040(2) 0.059(2) 0.036(1) 0.003(1) 0.010(1) 0.006(1) 
C(4B) 4e 0.6199(2) 0.0492(4) 0.2504(2) 0.035(2) 0.063(2) 0.050(2) 0.001(2) 0.009(1) 0.007(2) 
C(3B) 4e 0.6567(3) 0.2639(4) 0.1782(3) 0.058(2) 0.058(2) 0.083(3) -0.008(2) 0.036(2) -0.002(2) 
C(2B) 4e 0.5056(4) 0.2590(5) 0.2233(3) 0.061(3) 0.066(2) 0.098(3) 0.013(2) 0.043(2) 0.011(2) 
C(1B) 4e 0.5241(3) 0.1009(5) 0.1063(2) 0.070(3) 0.088(3) 0.040(2) -0.017(2) 0.007(2) 0.013(2) 
Q(1W1) 4e 0.0123(3) 0.1251(4) 0.1480(2) 0.078(2) 0.072(2) 0.064(2) -0.009(2) 0.031(2) -0.016(1) 
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