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Bis(glycolato-x*0,0’)(1,10-phenanthroline-

x*N,N")copper(ll) dihydrate

The title mononuclear complex, [Cu(C,H305),(C;,HgN,)]--
2H,0, is isostructural with its zinc(II) analogue. The Cu atom
in the complex exists in a distorted octahedral coordination
environment, defined by four O atoms and two N atoms. O—
H- - -O hydrogen bonds and n—7 stacking interactions help to
consolidate the crystal packing.

Comment

The chemistry of glycolic acid complexes has grown
substantially since the initial report in 1969 (Fischinger &
Webb, 1969). The title complex, (I), is isostructural with its
Zn" analogue (Gao et al., 2004).

e 2H,0

As shown in Fig. 1, the geometry about the six-coordinated
Cu"" atom can be described as a distorted octahedron. The two
glycolate ligands act as two bidentate ligands in a distorted cis-
CuOyN, octahedral geometry, coordinating to the metal ions
through their Ocarboxy and Oc_on atoms, forming five-
membered chelating rings. The two carboxy O atoms occupy
the pseudo-axial positions, while the two hydroxyl O atoms
and the two N atoms of the 1,10-phenanthroline ligand are in a
pseudo-plane, with an r.m.s. deviation of 0.1417 A out of the
plane.

The dihedral angle between the two five-membered
chelating rings (Cul/O2"/C7/C8/03 and Cul/02/C7/C8/03")
is 81.66 (3)° [symmetry code: (i) —x, y, 3 — z]. The Cu—
Ocarvoxy distances are relatively short [2.046 (1) A] while the
Cu—Oc¢_on bond lengths are longer [2.163 (1) A] (Table 1).

Hydrogen-bonding interactions between the water mol-
ecules and carbonyl groups are observed (Fig. 2 and Table 2).
The adjacent 1,10-phenanthroline planes are parallel to each
other and the centroid-to-centroid distance between the
central aromatic ring and the pyridyl ring of a neighbouring
complex is 3.56 (2) A.
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Experimental

The title compound was obtained as blue blocks by slow evaporation
at room temperature of a water—methanol (1: 2) solution of

copper(I) acetate

monohydrate

[Cu(CH;COO0),-H,0], 1,10-

phenanthroline and glycolic acid in a 1:1:2 molar ratio.

Crystal data

[Cu(C,H303),(CiHsN,)]-2H,0
M, = 429.86

Monoclinic, C2/c

a = 83000 (6) A

b=24534(2) A

¢ =9.1356 (7) A

B = 109.660 (1)°

vV =17519 (2) A®

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.709, Tax = 0.786

Refinement

Refinement on F?

R[F* > 20(F?)] = 0.021

WR(F?) = 0.059

S =1.00

2154 reflections

129 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Z=4

D, =1630Mgm™
Mo Ko radiation
#=130mm™!
T=273(2)K

Block, blue

0.28 x 0.23 x 0.19 mm

10361 measured reflections
2154 independent reflections
2025 reflections with I > 201
Rin = 0.017

Omax = 28.3°

w = 1/[6*(F,?) + (0.037P)*
+0.7037P]
where P = (F,” + 2F2)/3
(Al0) max < 0.001
Apmax =029 € A3
Apmin = —031 e A3

Table 1

Selected geometric parameters (A, °).

Cul—02 2.0456 (9) Cul—03 21632 (10)
Cul—N1 21334 (11)

02'—Cul—02 160.38 (6) 02—Cul—03 90.14 (4)
02—Cul—N1 96.13 (4) N1—Cul—03 92.03 (4)
N1—Cul—NT' 78.07 (6) N1'—Cul—03 167.07 (4)
02'—Cul—-03 77.06 (4)

Symmetry code: (i) —x,y, —z +2.

Table 2

Hydrogen-bond geometry (A, °).

D-H--A D—H H--A D---A D-H--A
OIW—-HIWA---02 0.83 2.06 2.8622 (19) 165
O1W—H1WB- '..fOl“ 0.83 223 2.992 (2) 153
03—H3B---01" 0.86 (2) 179 (2) 2.6469 (14) 174 2)

Symmetry codes: (ii) —x +1,y, —z +3; (iii) —x+3, —y +3, —z + 2.

The H atoms of the solvent water molecules were located in a
difference Fourier map and refined using a riding model, with an O—
H distance restraint of 0.83 (6) A. The H atom of the hydroxyl group
was located in a difference Fourier map and refined isotropically. H
atoms on all C atoms were included in calculated positions and
constrained to an ideal geometry, with C—H distances of 0.93 or
0.97 A and with Us,(H) = 1.2U.4(C).

Figure 1

A view of the molecular structure of (I), showing the atom-labelling
scheme. Displacement ellipsoids are shown at the 50% probablity level.
The unlabelled half of the molecule is generated by the symmetry
operation (—x, y, § — 2).

Figure 2
A partial packing diagram of complex (I), projected down the a axis.
Weak intermolecular hydrogen bonds are shown as dashed lines.

Data collection: SMART (Bruker, 2002); cell refinement: SAINT
(Bruker, 2002); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHELXL97 (Sheldrick, 19974); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL.
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