
50 [Mo(C8HI0N2)(CO)4] AND [Mo(CI3H12N2)(CO)4] 

For both (1) and (2), H atoms were included in calculated posi- 
tions (C--H = 0.96 A) with isotropic displacement parameters 
set to 1.5Ueq(C) for methyl H atoms and 1.2Ueq(C) for all 
other H atoms. All non-H atoms were refined with anisotropic 
displacement parameters. 

For both compounds, data collection: XSCANS (Fait, 
1991); cell refinement: XSCANS; data reduction: XSCANS; 
program(s) used to solve structures: XS in SHELXTL/PC 
(Sheldrick, 1996); program(s) used to refine structures: XL 
in SHELXTL/PC; molecular graphics: XP in SHELXTL/PC; 
software used to prepare material for publication: XCIF in 
SHELXTL/PC. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: BM1268). Services for accessing these 
data are described at the back of the journal. 

References 
Ali, R. bin & Burgess, J. (1993). Transition Met. Chem. 18, 9-18. 
Ali, R. bin, Burgess, J., Kotowski, M. & van Eldik, R. (1987). 

Transition Met. Chem. 12, 230-235. 
Baxter, P. N. W., Connor, J. A., Wailis, J. D., Povey, D. C. & Powell, 

A. K. (1992). Polyhedron, 11, 1771-1777. 
Darensbourg, D. J. & Kump, R. L. (1978). Inorg. Chem. 17, 2680- 

2682. 
Fait, J. (1991). XSCANS User's Manual. Siemens Analytical X-ray 

Instruments Inc., Madison, Wisconsin, USA. 
Paz-Sandoval, M. A., Dominguez-Duran, M. E., Pazos-Mayen, C., 

Ariza-Castolo, A., Rosales-Hoz, M. J. & Contreras, R. (1995). J. 
Organomet. Chem. 492, 1-9. 

Sheldrick, G. M. (1996). SHELXTL/PC. Siemens Analytical X-ray 
Instruments Inc., Madison, Wisconsin, USA. 

Slot, H. J. B., Murrall, N. W. & Welch, A. J. (1985). Acta Crvst. C41, 
1309-1312. 

Acta Cryst. (1999). C55, 50-52 

Aquatetrakis[(4-chlorobenzoato)(/z3-2-di- 
methylaminoethanolato)copper(II)] hydrate 

URHO TURPEINEN, RELIO H.~VI,X&,~IEN AND ILPO 
M t r n ~ N  

Laboratory of  Inorganic Chemistry, Department of  
Chemistry, Box 55, FIN-O0014 University of Helsinki, 
Finland. E-mail: urho. turpeinen @ helsinki.fi 

(Received 22 April 1998; accepted 1 September 1998) 

Abstract 
A cubane-type core has been found in the tetrameric 
title complex, aqua- 1 nC-  tetrakis (4- chlorobenzoato)- 
1 nC,2nC,3nC,4nC-tetralds[#3-(2-dimethylaminoethanol-  
ato)-n 3 O: O: O]-tetrahedro-tetracopper(II) hydrate, [Cu4- 

( C 7 H 4 C 1 0 2 ) 4 ( C 4 H I o N O ) 4 ( H 2 0 ) ] ' H 2 0 .  The structure of 
the complex molecule is composed of two ethanol- 
ate O-bridged dimers, with Cu--O bond lengths in 
the range 1.919 (5)-1.979 (5)A, and Cu..-Cu distances 
of 2.855 (2) and 2.890(2)A. The dimers are bridged 
into the tetrameric unit by triply bridging ethanolate O 
atoms, with Cu--O distances in the range 2.417(5)- 
2.618 (5)A. Of the four Cu atoms, three are five- 
coordinated and one is six-coordinated. 

Comment 
Monomeric, dimeric, tetrameric, hexameric and nona- 
meric complexes have been obtained from reactions 
between 2-dimethylaminoethanol and Cull-carboxyl - 
ates (Turpeinen et al., 1980, 1985, 1987, 1988, 1995; 
Turpeinen, H~irn~il~_nen et al., 1996; Turpeinen, Klinga 
et al., 1996). The present structure, (I), is composed 
of two dimers, which are bridged into a tetrameric 
cubane-type unit by ethanolate O atoms, with Cu--O 
distances in the range 2.417 (5)-2.618 (5),~. Within the 

O ~ ~ , , I C I  

o 

f O ' ~  
H H 

(I) 

.H20 

CI 

ethanolate O-bridged dimers, the Cu.-.Cu distances are 
2.855 (2) and 2.890 (2) ,~, and the Cu--O--Cu angles 
vary between 93.2 (2) and 95.9 (2) °. The Cul, Cu2 and 
Cu3 atoms are five-coordinated in a square-pyramidal 
environment, while the Cu4 atom is six-coordinated. 
The two ethanolate O atoms, a carboxyl O atom and 
an amino N atom form the basal plane, with Cu--  
O bond lengths in the range 1.904 (6)-1.982 (5)A, and 
Cu--N distances in the range 2.007 (8)-2.047(7)*. 
The apical positions of the Cul, Cu2 and Cu3 atoms 
are occupied by the ethanolate O atoms, with Cu--O 
distances in the range 2.417 (5)-2.611 (5),~,. The axial 
sites of the Cu4 atom are occupied by the ethanolate 
and water O atoms, with Cu--O distances of 2.618 (5) 
and 2.671 (12) ,~, respectively. The structure is stabilized 
by hydrogen bonds between the water O and the non- 
coordinated coarboxyl O atoms, with distances O1...O13 
of 2.798 (9) A and O2. . .O43( -x+  1, -y ,  - z +  1) of 
2.604 (15) A. 
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Fig. 1. The structure of the title compound showing 20% probability displacement ellipsoids. H atoms have been omitted for clarity. 

Experimental 

A dark-blue crystal o f  (I) was selected for the X-ray measure-  
ments and mounted on a glass fiber using the oil-drop method 
(Kottke & Stalke, 1993). Data were collected at 193 K. 

Crystal data 

[Cu4(C7H4C102)4-  
( C a H I o N O ) a ( H 2 0 ) ] - H 2 0  

M~ = 1264.92 
Orthorhombic  
Pccn 
a = 27.447 (9) ,~, 
b = 20.311 (6) A, 
c = 18.718 (5) A 
V = 10435 (5) ~3 

Z = 8  
D~ = 1.610 Mg m -3 
Dm not measured 

Mo Kc~ radiation 
A = 0.71073,4, 
Cell parameters  from 25 

reflections 
0 = 3 .5 -7 .0  ° 
# = 1.879 m m -  
T = 193 (2) K 
Irregular 
0.30 × 0.25 × 0.15 m m  
Dark blue 

5042 reflections with 
I > 20"(/) 

0max = 25 ° 
h = - 3 2  ----, 0 
k = 0 ---) 23 
l = 0 ---) 22 
3 standard reflections 

every  200 reflections 
intensity decay: none 

Data collection 
Rigaku AFC-7S diffractom- 

eter 
w-20 scans 
Absorption correction: 

~/, scan (North et al., 
1968) 
Zmin = 0 .604,  Zmax :- 0.754 

7277 measured  reflections 
7277 independent  reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 2o(/72)1 = 0.075 
wR(F 2) = 0.147 
S = 1.031 

(A/0-)m~ = 0.009 
Apmax = 0.723 e ~ - 3  
Apmin = --0.490 e ,~-3 
Extinction correction: none 

7277 reflections 
501 parameters  
H atoms not refined 
w = 1/[0-2(Fo z) + (0.0397P) 2 

+ 47.8465P] 
where  P = (F, 2, + 2F,2)/3 

Tab le  1. Selected geometric parameters  (fL o) 

Scattering factors from 
International Tables for 
Crystallography (Vol. C) 

The intensity data were  corrected for Lorentz and polarization 
effects, and for absorption. All non-H atoms were  introduced 
in calculated positions. 

Data collection: Rigaku AFC-7S software. Cell refinement:  
Rigaku AFC-7S software. Data reduction: TEXSAN (Molecular  

Cul---OI2 1.919 (5) Cu3--O31 1.939 (5) 
Cul---OI I 1.932 (5) Cu3---O41 1.979 (5) 
Cul---O21 1.962 (5) Cu3--N3 2.047 (7) 
Cu I --N I 2.043 (7) Cu3---O 11 2.505 (3) 
Cul~O41 2.417 (5) Cu3. • .Cu4 2.8549 (17) 
Cu I. • .Cu2 2.8902 (16) Cu4---O42 1.904 (6) 
Cu2---O22 1.918 (5) Cu4---O41 1.949 (5) 
Cu2--O21 1.930 (5) Cu4-q331 1.951 (5) 
Cu2--OI 1 1.982 (5) Cu4---N4 2.007 (8) 
Cu2--N2 2.037 (7) Cu4--O21 2.618 (5) 
Cu2--O31 2.611 (5) Cu4---432 2.671 (12) 
Cu3--O32 1.921 (5) 

OI2----Cul--OI 1 178.1 (2) O32---Cu3---O31 177.7 (2) 
O12--Cul--O21 96.3 (2) O32---Cu3--O41 97.5 (2) 
O11----Cu 1---O21 82.0 (2) O31----Cu3---O41 82.4 (2) 
O12---Cul--NI 95.6 (3) O32---Cu3--N3 94.7 (3) 
OI I---Cu I--NI 85.9 (2) O31--Cu3--N3 85.9 (3) 
O21---Cu I--N1 164.3 (2) O41--Cu3--N3 163.9 (3) 
O12~Cu 1---O41 98.3 (2) O42----Cu4---O41 166.6 (2) 
O11---Cu I--O41 82.1 (2) O42--Cu4--O31 100.6 (2) 
O2 l--Cu 1---O41 81.0 (2) O41---Cu4----O31 82.8 (2) 
N 1---Cul---O41 107.4 (2) O42--Cu4--N4 94.3 (3) 
O22----Cu2---O21 171.3 (2) 041 ---Cu4---N4 85.6 (3) 
O22--Cu2--O11 89.8 (2) O3 I----Cu4--N4 160.6 (3) 
O21 ----Cu2---O 11 81.6(2) Cu 1---O11---Cu2 95.2(2) 
O22---Cu2--N2 103.9 (3) Cu2~O21~Cul 95.9 (2) 
021 ~ u 2 - - N 2  84.6 (3) Cu3---O31 ---Cu4 94.4 (2) 
Ol I--Cu2--N2 161.0 (2) Cu4--O41---Cu3 93.2 (2) 
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Structure Corporation, 1993). Program(s) used to solve struc- 
ture: SHELXS97 (Sheldrick, 1990). Program(s) used to refine 
structure: SHELXL97 (Sheldrick, 1997). Molecular graphics: 
SHELXTL/PC (Sheldrick, 1994). Software used to prepare ma- 
terial for publication: SHELXL97. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: OS!032). Services for accessing these 
data are described at the back of the journal. 
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Schiff base dianion, and one carboxylic O atom of a 
symmetry-related molecule at a distance of 1.982 (1),~ 
in the central plane; the latter contact leads to the 
formation of polymeric chains. One axial position is 
occupied by a water O atom at an apical distance of 
2.310(2)A. The distance between the Cu atom and 
the sixth donor, the O atom of the neutral N-ethylurea 
ligand, is 3.062 (2),&. The chains are connected to each 
other by hydrogen bonding, forming a two-dimensional 
network along [010] and [100]. The Cu polyhedra have 
two magnetically inequivalent orientations. 

Comment 
The polymeric structures of (imidazole)- and (2-ethyl- 
imidazole)(N-salicylideneglycinato-N,O,O')copper(II) 
were recently reported (Warda, 1997). These two com- 
pounds polymerize via the carboxylic O atoms of 
symmetry-related molecules at the apical coordination 
site. The title compound, (I), is the first structure of 
Cu n with the N-pyruvidene-'3-alaninato dianion as a tri- 
dentate Schiff base (TSB 2-) combined with a neutral 
ligand and, furthermore, presents a new pattern of chain 
building for this series of substances. 

(•jf-)H2 

(I) 
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Abstract 
In the title compound, [Cu(CrHTNOs)(C3HsN20)- 
(H20)]n, the Cu n ion is octahedrally coordinated by 
three donor atoms of the N-pyruvidene-/3-alaninato 

l" Alternative name: catena-poly[[aqua(N-ethylurea-O)copper(II)]-~- 
[N-( 1-carboxyethylidene)-/3-alaninato-O l ,N,O:O l ]]. 
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The Cu n ion displays distorted octahedral coordina- 
tion. In the equatorial plane, the Cu atom is coordinated 
by three donor atoms from the tridentate pyruvidene- 
/3-alaninato dianion, via the ONO 2- group. The fourth 
ligand in this plane is the carboxylic 04'  atom, from 
a symmetry-related neighbouring complex [symmetry 

~ - z ] ,  thus leading to chains code: (i) l - x ,  - ~ + y ,  
along [010] (Fig. 1). The Cu--N and Cu--O bond dis- 
tances in the equatorial plane [Cu--N 1.991 (2); Cu- -  
O(1,2,4) 1.954 (2), 1.935 (2) and 1.982 (1),4,, respec- 
tively] do not differ significantly from those in other 
members in this series (Warda, 1997, and references 
therein). 

The Cu atom lies 0.224 (1),~, out of the equatorial 
plane, displaced towards the water 05 atom (PLATON; 
Spek, 1998), which occupies an axial coordination site 
at a distance of 2.310(2)A. This distance is shorter 
than the corresponding distance in diaqua(pyruvidene- 
/3-alaninato)copper(II) monohydrate [2.413 (6) A; Ueki 
et al., 1968], which was used to synthesize the title 
compound. 
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