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l4-Oxo-hexa-u,-chloro-tetrakis[ (benz-
imidazole-xN)copper(ll)] ethanol
disolvate: a reformulation

The title compound [Cu,ClsO(C;HgN,)4]-2C,HsOH, consists
of the tetranuclear copper(II) complex and uncoordinated
ethanol molecules. The structure was reported previously by
Tosik, Bukowska-Strzyzewska & Mrozinski [J. Coord. Chem.
(1991), 24, 113-120], but only 0.68 ethanol molecules were
found in the asymmetric unit. The present redetermination
indicates that two ethanol molecules occur in the asymmetric
unit. One ethanol molecule is ordered while the other one is
disordered, with the hydroxyl group in two alternative sites.
Both disordered hydroxyl groups hydrogen bond to the
ordered ethanol molecule with O-..-O separations of
2.845 (16) and 2.67 (2) A, and O—H---O angles of 156 and
147°, respectively.

Comment

Crystals of the title compound, (I), were occasionally obtained
as a by-product in the preparation of a complex of (4-
hydroxybenzoato)copper(Il) with benzimidazole.

 2[CoH50H]

The molecular structure of (I) is illustrated in Fig. 1. There
are one tetranuclear copper(Il) complex and two ethanol
molecules in the asymmetric unit. The structure of the
copper(IT) complex is the same as that reported previously
(Tosik et al., 1991). One ordered ethanol molecule, which was
ignored in the previous determination, hydrogen bonds to a
benzimidazole of the adjacent copper(Il) complex (Fig. 1 and
Table 2). The other ethanol molecule is disordered in the
structure, the hydroxyl group located in different sites with
site-occupancy factors of 0.68 (O3a) and 0.32 (O3b), respec-
tively. Atom O3b was ignored in the previous determination.
As shown in Fig. 1, both O3a and O3b hydrogen bond to the
ordered ethanol, with reasonable O- - -O separations and O—
H---O angles (Table 2). The H atoms on the disordered
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Figure 1

The molecular structure of (I), with displacement ellipsoids drawn at the
30% probability level. Dashed lines indicate hydrogen bonds. The suffixes
a and b indicate the disordered hydroxyl groups.

ethanol molecule were not located in the structure, but the
separation of 2.60 (3) A suggests the existence of inter-
molecular hydrogen bonding between atoms O3b and
0362 —x,2 —y,2 — 7).

Experimental

Sodium 3-hydroxybenzoate (0.16 g 1 mmol), benzimidazole (0.12 g,
1 mmol) and CuCl,-2H,0 (0.17 g, 1 mmol) were dissolved in absolute
ethanol (15 ml). The solution was refluxed for 5 h and a red precip-
itate appeared. After cooling to room temperature, the solution was
filtered. Brown crystals were obtained from the filtrate after 5 d.

Crystal data

[Cu,ClO(C;HeN,),]-2C,HO Z=2

M, = 1047.55 D,=1681Mgm™
Triclinic, P1 R Mo Ka radiation

a =13.0005 (14) A Cell parameters from 10395

b = 132362 (15) A reflections
c=13.8867 (9) A 6 = 3.0-26.0°
a = 68.062 (2)° =246 mm™"
B = 74315 (2)° T =298 (2)K

y = 71376 2)°
V =2069.2 (4) A®

Prism, brown
0.41 x 0.21 x 0.11 mm

Data collection

Rigaku R-AXIS-RAPID 9365 independent reflections

diffractometer 6936 reflections with I > 20(1)
w scans Rin = 0.034
Absorption correction: multi-scan Omax = 27.5°

(ABSCOR; Higashi, 1995) h=-16 — 16

Trnin = 0.358, Tpax = 0.758 k=-17— 17
19494 measured reflections [=-18 > 16

Refinement

w = 1/[0*(F,?) + (0.1372P)*
+ 6.2288P]
where P = (F,” + 2F.)/3
(A/0)max = 0.002
Apmax = 1.01 e A3
Apmin = —0.89 € A3

Refinement on F?

R[F? > 20(F?%)] = 0.051

wR(F?) = 0.185

§=0.86

9365 reflections

467 parameters

H-atom parameters constrained

Table 1 .

Selected geometric parameters (A).

Cul—01 1.905 (3) Cu3—01 1.908 (3)
Cul—N13 1.955 (4) Cu3—N33 1.947 (4)
Cul—Cl4 2.3538 (15) Cu3—ClI5 2.3833 (15)
Cul—CI5 2.4068 (15) Cu3—CI3 2.4331 (15)
Cul—Cll 2.5095 (14) Cu3—CI2 2.4436 (15)
Cu2—01 1.923 (3) Cu4—01 1.916 (3)
Cu2—N23 1.957 (4) Cu4—N43 1.948 (4)
Cu2—Cll 2.3958 (15) Cu4—CI3 2.3629 (15)
Cu2—Cl6 2.4435 (16) Cud—Cl6 2.4231 (14)
Cu2—CI2 2.4571 (15) Cu4—Cl4 2.4596 (15)
Table 2 .

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H.--A
02—H2---O3a 0.87 2.03 2.845 (16) 156
02—H2.--03b 0.87 1.88 2,67 (2) 147
N11—H11.--Cl6' 0.86 2.70 3.445 (6) 146
N21—H21---02 0.86 1.96 2.761 (10) 155
N31—H31...Cllt 0.86 2.59 3372 (5) 152
N41—H41. . .CI21 0.86 2.69 3.408 (5) 141

Symmetry codes: ()2 —x,1 —y, 1 —z;(ii))1 —x,1 —y,2 —z; (ili) 1 —x,2 —y,1 —z.

The disordered ethanol molecule was refined isotropically, and its
H atoms were not located. The hydroxyl H atom of the ordered
ethanol was placed in a calculated position (Nardelli, 1999), and
included in the final cycles of refinement with fixed coordinates and
an isotropic displacement parameter of 0.10 A2, Other H atoms were
placed in calculated positions, with C—H = 0.93-0.97 Aand N—H =
0.86 A, and included in the final cycles of refinement in a riding
model, with U;o(H) = 1.2U,q or 15U, of the carrier atoms. The peak
with the maximum electron density in the difference Fourier map was
close (0.87 1&) to atom C3.

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/
MSC, 2002); program(s) used to solve structure: SIR92 (Altomare et
al., 1993); program(s) used to refine structure: SHELXL97 (Shel-
drick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia,
1997); software used to prepare material for publication: WinGX
(Farrugia, 1999).

This project was supported by the National Natural Science
Foundation of China (Nos. 29973036 and 20240430654).
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