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Bis[bis(1,10-phenanthroline)chlorocopper(ll)]
benzene-1,2,4,5-tetracarboxylate(2—) dihydrate

In the title compound, [CuCl(C;,HgN,),],(C;,H405)-2H,0,
the Cu" cation has a five-coordinate environment made up of
one chloride anion and four N atoms of two 1,10-phenanthro-
line ligands. Hydrogen bonds between the benzene-1,2,4,5-
tetracarboxylate(2—) anion and water molecules produce a
linear hydrogen-bonded chain. The anion lies on a special
position of 1 site symmetry.

Comment

The synthesis of new coordination polymers is of current
interest in the field of crystal engineering and supramolecular
chemistry owing to the crystal-packing motifs that give rise to
potential properties as functional materials (Kitagawa &
Kondo, 1998; Mori et al, 2000; Song et al., 2003). Multi-
carboxylate building blocks such as benzene-1,4-dicarboxylic
acid (H,BDC) and benzene-1,2,4,5-tetracarboxylatic acid
(H4TCB) can produce the desired networks in metal-organic
polymers (Gutschke et al., 2001; Lo et al., 2000; Xiao & Zhu,
2003; Yang et al., 2003). However, complexes made from
H,TCB, phen and Cu" building blocks are rather limited (Hu
et al., 2003; Shi et al., 2001), and the title complex, [CuCl-
(phen),],(H,TCB)-2H,0, (I), represents an example.

Cl—=Cu 2H,0

&)

m

The coordination geometry of the Cu atom is best described
as a distorted trigonal bipyramid made up of one chloride
anion and four N atoms of two phen molecules (Fig. 1). The
H,TCB>~ anion is free and does not coordinate to the Cu
atom, whereas in [Cu(phen)(H,TCB)],, the H,TCB*" anion
displays a u,-bridging mode (Hu et al., 2003). In the
[CuCl(phen),]" cation, two phen molecules are almost
perpendicular to each other.

There are two types of hydrogen bonds: one intramolecular
(O3—H32---02) and two intermolecular [O5—H30---O1
and O5—H31---01% symmetry codes: (i) x — 1, y, z; (ii)
1—x,1—y,1— z]. The free water molecules and H,TCB*~
anions form a hydrogen-bonded chain. The distance between
adjacent chains is 11.336 (8) A, the b axis length. The
[CuCl(phen),]* cations occupy the space between the chains
and there are m—m stacking interactions of the phen rings,
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Figure 1
Twice the asymmetric unit of (I), with atom numbering, showing
displacement ellipsoids at the 50% probability level.

between two neighboring cations, at a distance of approx-
imately 3.66 A.

Experimental

A solution (10 ml) of dimethylformamide containing CuCl,-2H,O
(0.043 g, 0.25 mmol) and H,;TCB (0.13 g, 0.5 mmol) was added slowly
to a solution (10ml) of dimethylformamide containing 1,10-
phenanthroline (0.10 g, 0.5 mmol). The mixture was left to stand at
room temperature for about two weeks to afford green prisms.

Crystal data

[CuCl(C ,HgN,),]5(C10H4O8)-2H,0

M, = 1206.96
Triclinic, P1
a=101324(7) A

b = 113356 (8) A

¢ =12.2000 (9) A

@ = 104.0410 (10)°
B = 95.2080 (10)°

y = 110.6850 (10)°
V = 1247.48 (15) A?

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

@ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2000)
Tnin = 0.714, Tpa = 0.874

6633 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.032

wR(F?) = 0.091

§=1.07

4388 reflections

374 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Z=1

D, =1.607Mgm™

Mo Ko radiation

Cell parameters from 426
reflections

6 =23-214°

w=103mm™"

T=273(2) K

Prism, green

0.34 x 0.28 x 0.13 mm

4388 independent reflections
3992 reflections with 7 > 20([)
R, = 0.014

Oy = 25.1°
h=—11- 12
k=-13—>8
I=-12 — 14

w = 1/[0*(F,?) + (0.0509P)*
+ 0.4259P]

where P = (F,> + 2F)/3
(A/0)max = 0.005
ApPmax = 046 ¢ A™?
Apmin = —030e A2
Extinction correction: SHELXL97
Extinction coefficient: 0.0094 (12)

Table 1

Selected geometric parameters (A, °).

Cul —N1 1.9949 (18) Cul —N4 2.0047 (18)
Cul —N2 2.1569 (18) Cul—Cll 2.2763 (6)
Cul —N3 2.1071 (17)

N1—Cul—N2 80.38 (7) N2—Cul—N3 93.90 (7)
N1—Cul—N3 94.34 (7) N2—Cul—Cll 121.04 (5)
N1—Cul—N4 174.67 (7) N3—Cul —N4 80.70 (7)
N1—-Cul—-Cl1 92.15 (5) N3—-Cul—-Cl1 145.05 (5)
N2—Cul—N4 97.93 (7) N4—Cul—Cll 93.04 (5)
Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
05—H31.--01" 0.855 (10) 2.025 (14) 2.864 (3) 167 (3)
05—H30---O1' 0.849 (10) 2313 (17) 3.096 (3) 154 (3)
03—H32---02 0.851 (10) 1.593 (18) 2.404 (3) 158 (4)

Symmetry codes: (i) x —1,y,z; (i) 1 —x, 1 —y, 1 —z.

H atoms bonded to O were refined subject to the restraint O—H =
0.85 (2) A. The other H atoms were positioned geometrically and
allowed to ride on their parent atoms at distances of 0.93 A with Usso
=1.2U.4(C).

Data collection: SMART (Bruker, 2000); cell refinement: SMART;
data reduction: SAINT (Bruker, 2000); program(s) used to solve
structure: SHELXTL (Bruker, 2000); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

We acknowledge financial support by the Zhejiang
Provincial Natural Science Foundation of China (No. 202137).
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