metal-organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Li-Na Zhu, Shan Gao,* Li-Hua
Huo and Hui Zhao

Laboratory of Functional Materials, School of
Chemistry and Materials Science, Heilongjiang
University, Harbin 150080, People’s Republic
of China

Correspondence e-mail:
shangao67@yahoo.com

Key indicators

Single-crystal X-ray study
T=295K

Mean o(C-C) = 0.003 A

R factor = 0.037

WR factor = 0.115
Data-to-parameter ratio = 18.2

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2005 International Union of Crystallography
Printed in Great Britain — all rights reserved

Diethanol(2-hydroxy-2,2-diphenylacetato)-

pyridinecopper(ll)

In the title mononuclear complex, [Cu(C4H;;053),(CsHsN),-
(C,HgO),], the Cu atom has a distorted octahedral environ-
ment, formed by the N atoms of two pyridine molecules,
carboxylate O atoms belonging to two 2-hydroxy-2,2-
diphenylacetate ligands and O atoms of two ethanol mol-
ecules. The molecule of the complex occupies a special
position on a twofold axis, which passes through the Cu atom
as well as the N and para-C atoms of each of the two pyridine
ligands. One crystallographically independent intermolecular
hydrogen bond, involving the OH group of the hydroxy-
diphenylacetate ligand and a carbonyl O atom of another
acetate ligand of a neighbouring complex, is responsible for
the formation of infinite chains running along the a axis of the
crystal structure.

Comment

2-Hydroxy-2,2-diphenylacetic acid (also known as benzilic
acid) is a potentially multidentate ligand, which can bind to a
metal centre through its carboxyl and/or hydroxy O atoms.
The structural chemistry and biochemistry of a-hydroxy acids
and their derivatives, such as benzilic acid, have attracted
considerable interest (Barucki et al., 2000; Cervilla et al., 1995;
Herrmann et al.,1994; Kusthardt et al., 1986; Chasteen et al.,
1969). In order to explore further the coordination behaviour
of various metals with respect to benzilic acid, we synthesized
a new copper complex, [Cu(C4H;103),(CsHsN),(C,HsOH),],
(I), by the reaction of copper(Il) acetate, benzilic acid and
pyridine in an ethanol solution. The crystal structure of (I) is

reported here.

The crystal structure of (I) contains neutral mononuclear
Cu" complexes. The molecule of the complex (Fig. 1) occupies
a special position on the twofold axis that passes through the
central Cul, as well as atoms N1, C17, N2 and C20 of the two
pyridine ligands. Atom Cul has an octahedral environment
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Figure 1

ORTEPII (Johnson, 1976) plot of (I), with 30% probability displacement
ellipsoids; H atoms are shown as small circles of arbitrary radii.
Intramolecular hydrogen bonds are shown as dashed lines [symmetry
code (i): 1 —x,y,3 — z].

Figure 2

The hydrogen-bonded chain structure of (I), viewed along the b axis, with
the O—H-:-O hydrogen bonds shown as dashed lines. H atoms not
involved in hydrogen bonding have been omitted.

formed by the N atoms of two pyridine ligands [Cul —N1 =
2.014 (2) A and Cul —N2 = 2.018 (2) A], the O atoms of two
ethanol molecules and the O atoms of two benzilic acid resi-
dues. The Cul—O4 distance [2.476 (2) A], involving the O
atom of the ethanol ligand, is significantly longer than the
Cul—O01 bond involving the acetate group [1.9807 (13) A],
which is not uncommon for the geometry of ethanol-acetate—
copper complexes (Chiari et al., 1988). The mean planes of the
two pyridine ligands, N1/C15/C16/C17 and N2/C18/C19/C20,
form a dihedral angle of 82.08 (2)° with each other; in accor-
dance with the symmetry of the complex, these planes are also
orthogonal to the plane through the four O atoms coordi-
nating the Cu atom.

There are two ‘active’ H atoms in the molecule of complex
(I). The ethanol OH group forms an intermolecular hydrogen
bond with the carboxylate carbonyl O atom, whereas the
hydroxy group of the benzilic acid residue participates in both
intramolecular and intermolecular hydrogen bonds (Table 2).

The intermolecular bond is responsible for the formation of
infinite chains, running along the g axis of the crystal structure

(Fig. 2).

Experimental

The title compound was prepared by addition of copper(II) acetate
(5 mmol) and pyridine (1 ml) to an ethanol solution (40 ml) of
benzilic acid (5 mmol). The mixture was stirred for 0.5 h at room
temperature and then filtered. Blue single crystals were isolated from
the solution after five days. Analysis calculated for C;,H;,CuN,Og: C
65.65, H 5.77, N 3.65%; found: C 65.68, H 5.75, N 3.67%.

Crystal data

[Cu(C14H,105),(CsHsN),(C,He0)o]
M, =768.34
Monoclinic, C2/c

D, =1311 Mgm™>
Mo Ko radiation
Cell parameters from 17527

a=9.7231 (19) A reflections
b=15992 (2) A 6 = 3.0-27.5°
c=25143 (3) A w=061 mm™
B=9523(3) T=295(2)K

V =3893.3 (10) A? Prism, blue

Z =4 0.37 x 0.25 x 0.19 mm

Data collection

Rigaku R-AXIS RAPID 4450 independent reflections

diffractometer 3728 reflections with I > 20(1)
w scans R;, = 0.018
Absorption correction: multi-scan Omax = 27.5°

(ABSCOR; Higashi, 1995) h=-12 - 12

Tnin = 0.804, Tpax = 0.892 k=-20—>19
18339 measured reflections [=-32—>32

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.037
wR(F?) = 0.115

S = 1.06

w = 1/[0*(F,%) + (0.0732P)*
+1.3059P]
where P = (F,” + 2F2)/3
(A/6) max = 0.002

4450 reflections
245 parameters
H-atom parameters constrained

Apimax =043 ¢ A7
APmin = —027 ¢ A7
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Table 1
Selected geometric parameters (A, °).
Cul—01 19807 (13)  O1—Cl 1258 (2)
Cul—04 2476 (2) 02—C1 1239 (2)
Cul—N1 2.014 (2) 03—-C2 1.4221 (19)
Cul—N2 2018 (2)
01— Cul—Ot 17895 (7)  O4—Cul—N2 93.00 (7)
0O1—Cul —N1 9052 (4)  O4—Cul—Ol' 96.49 (7)
04—Cul—01 8357 (6)  O4i—Cul—04 174.00 (7)
0O4—Cul—N1 87.00 (7) N1—Cul—N2 180
Symmetry code: (i) —x +1,y, —z +3.
Table 2
Hydrogen-bond geometry (A, °).
D-H--A D—H H--A D---A D-H---A
O3—H23---02 0.82 2.04 2.564 (2) 121
03—H23---02" 0.82 223 2.914 (2) 142
04—H24---02' 0.82 2.04 2.745 (2) 144
Symmetry codes: (i) —x+1,y, —z + %; (i) —x,y, —z + %
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The H atoms bonded to O atoms were located using circular
difference Fourier syntheses [O—H = 0.82 A and Uso(H) =
1.5U.q(O)]. The other H atoms were placed in calculated positions
[C—H =0.93 A (aromatic) and 0.97 A (methylene), and U;,,(H) =
12U4(C); C—H = 0.96 A (methyl) and Uy,(H) = 1.5Uq(Crnemny)],
and were included in the refinement in the riding-model approx-
imation.

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement:
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC,
2002); program(s) used to solve structure: SHELXS97 (Sheldrick,
1997); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEPII (Johnson, 1976); software used
to prepare material for publication: SHELXL97.

The authors thank the National Natural Science Foundation
of China (No. 20101003), the Scientific Fund of Remarkable
Teachers of Heilongjiang Province (No. 1054 GO036) and
Heilongjiang University for supporting this study.
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