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Abstract
C20H22Cu3N8O10, monoclinic, C2/c (no. 15), a = 12.0766(11) Å,
b = 16.2778(14) Å, c = 14.7605(13) Å, β = 97.8580(10)∘,
V = 2874.4(4) Å3, Z = 4, Rgt(F ) = 0.0420, wRref (F 2) = 0.0988,
T = 298.15 K.

CCDC no.: 2267389

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

The 3,5-pyrazoledicarboxylic acid (H3PDC) was purchased
from Anhui Zesheng Technology Co., Ltd. Other reagents
were purchased from Shanghai Aladdin Biochemical Tech-
nology Co., Ltd. Copper(II) chloride dihydrate (CuCl2·2H2O,
0.0170 g, 0.1 mmol) and H3PDC (0.0174 g, 0.1 mmol) were
dissolved in 8 mL N,N–dimethylformamide (DMF) and 4mL
acetonitrile (CH3CN). The mixture was then transfered to a
20 mL stainless steel vessel, heated to 120 °C for 3 days and
cooled to room temperature at a rate of 15 °C/h. Clear light
blue block crystals of the title complex were obtained,
yielding 39 % (based on the ligand).

2 Experimental details

The initial structure of the title complex was solved by the
SHELXT program. The refinement process was performed by
the SHELXL program. The H-atoms were placed in their
idealized positions with isotropic thermal parameters.

3 Comment

As a robust multidentate ligand containing both N- and
O-coordination sites, 3,5-pyrazoledicarboxylic acid (H3PDC)
has been applied to build metal complexes. However, the
reported Cu(II)-complexes are eithermonometallic structures

Table : Data collection and handling.

Crystal: Blue block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker SMART CCD , φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], Olex [], SHELX [, ]
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with low dimensionality or three-dimensional structures ob-
tained bymixingmetal ions or ligands [5–8]. Hence, to extend
the family of themonometallic Cu(II)–H3PDC-based structures
with high-dimensional, the title 3D Cu(II)-complex was syn-
thesized under hydrothermal condition.

The asymmetric unit contains one and a half copper(II)
ions, one deprotonated H3PDC ligand, one coordinated DMF
molecule and one free CH3CN molecule. The Cu1(II) and
Cu2(II) display two different coordination modes. Cu1(II) is
penta-coordinated, bonded with three O-atoms (O4, O5,
O13/2−x,3/2−y,1−z) and two N-atoms (N2, N13/2−x,3/2−y,1−z). Unlike
Cu1(II), Cu2(II) is tetra-coordinated, bonded with four
O-atoms (O3, O23/2−x,−1/2+y,1/2−z, O21/2+x,−1/2+y,z, O32−x,y,1/2−z).
The distances of Cu–O and Cu–N are in the range of
1.946(3) – 2.315(4) Å and 1.926(3) – 1.938(3) Å, respectively.
The bond lengths are comparable to the reported H3PDC-
based crystal structures [9–11]. It is worth noting that the

hydrogen atom belonging to the nitrogen atom (N1 or N2) of
the ligand is also deprotonated. Two deprotonated H3PDC
ligands, two Cu1 and two DMF molecules formed a
[Cu2(H3PDC)2(DMF)2] unit. Those units are further linked
by Cu2 and finally resulted in a 3D supermolecular
network.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
Cu . () . () . () . ()
Cu . . () . . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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