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Abstract

C14H32Cd2FeN 14, orthorhombic, Fddd (no. 70),
a=8.686(3) A, b=15.568(5) A, c =36.52(1) A,
V=4938.5 A3, Z= 8, Ry(F) = 0.027, wRret( F°) = 0.065,
T=293K.

Source of material

A solution of CdSO4 - 6H20 (1.0 mmol) in 10 ml distilled water
was added slowly to an aqueous mixture (20 ml) of K4[Fe(CN)¢]
(0.5 mmol) and ethylenediamine (2 mmol). The mixture was
stirred for 4 h and left to stand at room temperature for about three
weeks. Red crystals were obtained.

Elemental analysis: found — C, 24.66 %; H, 4.52 %; N, 28.89 %;
calc. for C14H32CdoFeN14—C,24.83 %; H,4.76 %; N, 28.96 %.

* Correspondence author (e-mail: aiyunfu@yahoo.com.cn)

Discussion

For the development of functions such as electrical conductivi-
ties, magnetic properties, or non-linear optical properties in mo-
lecular crystals, not only the electronic properties of molecules
themselves, but also the molecular arrangements in the crystals
are very important. Therefore, the design of crystal structures and
control of molecular arrangements has attracted much attention in
recent years. Hexacyanometalate ions [M(CN)g])"* act as good
building blocks to provide bimetallic assemblies exhibiting spon-
taneous magnetization [1-4]. In this paper we show the title poly-
mer which has layered structure.

The title comgound, [Cd2Fe(C2H3gN2)4(CN)sln, consists of
[Cd(C2HsN2)2]** cations and [Fe(CN)¢]*™ anions (figure, top).
Atom Fel is coordinated by six nitrile C atoms, of which the
atoms C1, CI', C1*, C1™ (symmetry codes i: ~x+%,-y+%,z;
ii: x,~y+%,—z+%, iii: —-x+%,y,-2+%) constitute the basal plane
of the coordination octahedron. Within the basal plane, the Fe—C
bond lengths (1.906(4) A) are equal among each other. And on the
axial positions, C2 and C2" atoms have the equal Fe—C distance
of 1.934(6) A, which is longer than that in the basal plane. The
complete anion is generated by inversion symmetry. The three
trans angles for the Fel octahedron are 179.5(3)°, 179.5(3)°, 180°,
the remaining angles are very close to 90°, indicating only slight-
ly distorted octahedral environment. The Cd1 atom is surrounded
by six N atoms from two chelated ethylenediamine ligands and
two cyanide anions which belong to the octahedra of the two
neighboring Cd atoms. It exhibits distorted octahedral coordi-
nation geometry. Four cyanide anions from a FeCg octahedron
as bridging ligands connect four [Cd(Czl-IsNz)z]2+ cations ex-
tending along the a and b axes, forming layer polymer paraliel
to the a,b plane. The intermolecular H-bond N3-H3A.-N2"
(3.252(6) A, 168.5°, symmetry codeiv: —x+1,-y+1,~z+1) further
connect the planes into 3D network.

Table 1. Data collection and handling.

Crystal: red block, size 0.08 x 0.10 x 0.25 mm
Wavelength: Mo K, radiation (0.71073 A)

'S 23.17cm™!

Diffractometer, scan mode:  Bruker SMART CCD, p/w

20max: 47.26°

N(hkl)measured, N(hklhumique: 5334, 922

Criterion for Iobs, N(hki)g: Tovs > 2 0(Iobs), 698
N(param )refineq: 73
Programs: SHELXTL [5), SHELXTL-plus [5]
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Table 2. Atomic coordinates and displacement parameters (in A2, Table 2. Continued.

Atom Site x y z Uiso Atom Site x y z Usso
H(3A) 32k 0.6437 0.5412 0.4869 0.051 H(3C) 32k 0.8291 0.4553 0.4386 0.068
H(3B) 32k 0.5938 0.4747 04612 0.051 H(3D) 32a 0.8470 0.4544 0.4814 0.068
H(4A) 32h 0.9358 0.5934 0.4064 0.053 HMA4C) 32k 0.9128 0.6013 0.4801 0.062
H(@4B) 32h 0.9312 0.6706 0.4290 0.053 H@D) 32k 1.0311 0.5466 0.4575 0.062
Table 3. Atomic coordinates and displacement parameters (in A2).

Atom Site x y 2z Un Un U U2 Uis Un
Cd(1) 16g % % 0.41847(1)  0.0286(3) 0.0280(3) 0.0283(3) 0.0000(2) 0 0

Fe(1) 8b % % % 0.0276(6) 0.0181(6) 0.0191(6) 0 0 0

N(1) 32h 0.6205(4) 0.5161(2) 0.3748(1) 0.036(2) 0.028(2) 0.038(2) —0.006(2) 0.005(2) -0.005(2)
NQ) 16g % % 0.4593(2) 0.061(4) 0.072(5) 0.025(4) —0.018(3) 0 0

N@3) 32h 0.6596(4) 0.5187(2) 0.4645(1) 0.057(3) 0.036(2) 0.035(2) -0.011(2) —0.004(2) 0.006(2)
N@4) 32h 0.8922(4) 0.6175(3) 0.4262(1) 0.030(2) 0.063(3) 0.041(2) -0.001(2) -0.001(2) 0.007(2)
C(1) 32h 0.5301(5) 0.4616(3) 0.3748(1) 0.032(2) 0.021(2) 0.021(2) 0.006(2) 0.002(2) -0.001(2)
CQ2) 16g % % 0.4280(2) 0.031(3) 0.024(3) 0.029(4) —0.005(3) 0 0

C@3) 32k 0.8189(6) 0.4898(3) 0.4606(2) 0.070(4) 0.047(4) 0.053(4) 0.018(3) -0.017(3) 0.008(3)

(&) 32h 0.9251(5) 0.5663(4) 0.4584(2) 0.035(3)

0.079(4) 0.039(3) 0.000(3) —0.005(2) 0.008(3)
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