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Abstract 
Ci2H8CdCl2N2, monoclinic, C12/cl (no. 15), 
a = 16.934(2) A, b = 10.511(1) A, e = 7.2284(7) A, 
β = 110.643(2)°, V = 1204.0 A3, Ζ = 4, 
Rgt(F) = 0.029, wRreftF2) = 0.048, T= 293 K. 

Source of material 
The title compound was synthesized using three-layer solutions 
in a slender tube with an 0.8 cm diameter. The bottom layer 
solution was 5 ml Ν, N' -dimethylformamide (DMF) containing 
CdCh - H2O (68.6 mg, 0.37 mmol) and 2-thiopheneacetic acid 
(85.3 mg, 0.6 mmol), the middle layer solution was 5 ml DMF/ 
methanol (1:1 v/v) mixed solvent system and the upper layer solu-
tion was 5 ml methanol containing 1,10-phenanthroline (60.5 mg, 
0.3 mmol). After standing two weeks, colorless block crystals 
were obtained. They were Altered by suction and dried in air. 

Experimental details 
The strong anisotropics of some carbon atoms can be caused by 
twinning, statistical orientational disorder or temperature de-
pendent large atomic librations. 

Discussion 
The system of Cd2+/C171,10-phenanthroline has been exten-
sively studied in solid state (powder) or solution. Several species 
have been determined, such as [CdCl(phen)]+, [CdCl2(phen)], 
[CdCl(phen)2]+, [CdCl2(phen)2], and [CdCl3(phen)r [1-5]. The 
structure of a bis(l,10-phenanthroline) compound, cis-dichloro-
bis(l,10-phenanthroline)cadmium(II), was reported [6]. Here we 
report on the preparation and structural characterization of a 
mono-l,10-phenanthroline compound with one-dimensional 
chain, CdCl2(Ci2H8N2). 
The coordination environment of the cadmium atom is a distorted 
octahedron completed by two nitrogen donors from one 1,10-
phenanthroline and four bridging chloro atoms (figure, top). 
Atoms CllCt,-y,-Vt+z) and Cll(-x,-y,2-z) are located on the 
axial positions of the polyhedron. The Cdl—Ν bond length is 
2.350(2) A and two kinds of distances of Cdl—CI are observed. 
The equatorial distances are 2.5426(7) A, but shorter than the ax-
ial bonds [2.7529(8) A]. The bridging function of chloro atoms 
leads to one-dimensional chain structure (figure, bottom), in 
which the basic building unit is a four-membered ring, [Cd2(i<2-
0)2], and neighboring rings are nearly perpendicular each other 
with the dihedral angle of 76.23(2)°. 
The distance of Cd -Cd separated by bridging chlorine atoms is 
3.909 A. Furthermore, there are strong π-π interactions among 
phen ligands from two neighboring chains and distances of π-π 
interactions are 3.34 A and 3.16 A, thus 2D stacking architecture 
is observed in the crystal packing. The reported species of cis-
[CdCl2(phen)2] [6] is a monomelic compound, in which the chlo-
rine atoms act as terminal ligands. The average Cd—Ν bond 
length is 2.436 A, which is longer than that in the title structure. 
The bond lengths of Cd—CI are 2.505(1) A to 2.528(1) A, and 
shorter than those in the title structure. A bimetallic compound 
with similar stoichiometry, NiCd(phen)iX4(III) (X represents a 
site of mixed chloro and bromo occupancy) [7], has a very differ-
ent one-dimensional structure. The two terminal phen ligands co-
ordinate to the Ni atom, while the Cd atom adopts a tetrahedral 
geometry of [CdX»]2~ Therefore, further exploration of coordi-
nation modes in the Cd2+/C17phen system, such as single-μ-
chloro mode found in the structure of [CuCl2(2,2'-bipy)] [8], will 
lead to create more diverse networks. 
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Table 1. Data collection and handling. Table 2. Atomic coordinates and displacement parameters (in Ä2). 

Crystal: 
Wavelength: 
μ· 
Diffractometer, scan mode: 
IBjtux· 
NihklhausmtA, N(hldVkpe: 
Criterion for /obs, N(hkl)g,: 
N(param Ιπί,παΐ: 
Programs: 

colorless block, size 0.13 χ 0.14 χ 0.20 mm 
Mo Ka radiation (0.71073 A) 
22.32 cm"1 

Broker SMART CCD, φ/ω 
53° 
3204, 1194 
lobs > 2 σ( lobs), 1028 
78 
SHELXS-97 [9], SHELXL-97 (10], 
ORTEP-3 [11], WinGX [12] 

Atom Site X y ζ i/iso 

H(4) 8/ 0.1917 0.5504 1.0947 0.08 
H(5) 8/ 0.2474 0.3571 1.2192 0.08 
H(6) 8/ 0.1746 0.1750 1.0964 0.08 
H(7) 8/ 0.0630 0.6755 0.8667 0.08 

Table 3. Atomic coordinates and displacement parameters (in A2). 

Atom Site X y ζ i/n U22 Un C/,2 t/13 1/23 

Cd(l) 4e 0 0.07085(3) y* 0.0454(2) 0.0311(2) 0.0288(2) 0 0.0032(1) 0 
CI(1) 8/ 0.09579(5) -0.07723(7) 1.0115(1) 0.0500(5) 0.0491(4) 0.0376(4) 0.0129(4) 0.0107(3) 0.0091(3) 
N(l) 8/ 0.0765(2) 0.2525(2) 0.9015(4) 0.044(2) 0.047(2) 0.042(1) -0.009(1) 0.018(1) -0.014(1) 
C(2) 8/ 0.0411(2) 0.3656(3) 0.8272(4) 0.074(2) 0.038(2) 0.054(2) -0.010(2) 0.047(2) -0.010(1) 
C(3) 8/ 0.0814(3) 0.4813(3) 0.9004(6) 0.122(4) 0.051(2) 0.080(3) -0.037(2) 0.080(3) -0.030(2) 
C(4) 8/ 0.1616(4) 0.4760(6) 1.0472(7) 0.123(5) 0.111(4) 0.095(4) -0.080(4) 0.079(4) -0.070(3) 
C(5) 8/ 0.1948(3) 0.3618(6) 1.1190(7) 0.063(3) 0.151(4) 0.077(3) -0.052(3) 0.034(2) -0.068(3) 
C(6) 8/ 0.1508(2) 0.2526(4) 1.0440(5) 0.053(2) 0.088(3) 0.054(2) -0.012(2) 0.017(2) -0.031(2) 
C(7) 8/ 0.0373(4) 0.5981(3) 0.8190(7) 0.235(9) 0.034(2) 0.131(6) -0.035(3) 0.150(6) -0.024(2) 
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