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Abstract
C61H50Cl2Fe2I12N12, orthorhombic, Pbcn (no. 60),
a = 13.0247(4) Å, b = 17.0204(5) Å, c = 34.1475(9) Å, β = 90,
V = 7570.0(4) Å3, Z = 4, Rgt(F ) = 0.0694, wRref(F 2) = 0.1605,
T = 293(2) K.

CCDC no.: 2247456.

The molecular structure is presented in the figure. Table 1
contains the crystallographic data, and Table 2 contains the
list of the atoms including atomic coordinates and displace-
ment parameters.
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1 Source of materials

The precursor, [Fe(CO)4I2] was prepared according to the
literature’s methods [5, 6]. The 2,2′-bipyridine was commer-
cially available from the Aladdin Chemical Technology Co.,
Ltd. By following the literature’smethodswithmodifications
[7–10], the title complex was synthesized reacting the pre-
cursor with 1.5 equivalent of 2,2′-bipyridine in hexane under
an inert atmosphere at room temperature. The volatiles
were removed by vacuum, and residues were washed by
diethyl ether. Black precipitates were crushed out from its
dichloromethane solution with the addition of hexane.

2 Experimental details

Crystals of the title complex were obtained by a layer-to-
layer diffusion of hexane into its dichloromethane solution.

Table : Data collection and handling.

Crystal: Black block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

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

Programs: CRYSALISPRO [], OLEX [], SHELX [, ]

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
H −. . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . . () . . ()
HAa . . . .*
HBa

. . . .*
Cl . () . () . () . ()
Fe . () . () . () . ()
I . () . () . () . ()
I . () . () . () . ()
I . () . () . () . ()
I . () . () . () . ()
I . () . () . () . ()
I . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N −. () . () . () . ()
N . () . () . () . ()

aOccupancy: ..
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The single crystals suitable for X-ray diffraction analysis
experiment were selected and covered by silicone grease,
and then mounted on a Gemini diffractometer (Xcalibur,
Eos). The crystallographic data were collected on CRYSALISPRO
1.171.39.46 (Rigaku Oxford Diffraction, 2018). Using OLEX2 [2],
the structure was solved with intrinsic phasing methods in
SHELXT [3] program and refined by least squares minimiza-
tion with the SHELXL package [4]. All hydrogen atoms were
located by geometrical calculation. The crystallographic data
in CIFfile can be obtained from the SupplementaryMaterials
or the Cambridge Structural Database with the CCDC num-
ber (2247456).

3 Comment

The precursor [Fe(CO)4I2], first reported by Hieber and co-
workers [11], is a universal reactant for the preparation of
iron carbonyls and ferrous complexes. Owning to its versa-
tile activity, the derivatives from CO-substitution or iodine-
substitution have been widely reported [5–10]. For example,
the reaction of amine with the precursor would probably
result to the aminium salts containing amonoiron anion fac-
[Fe(CO)3I3]− [7], the amine-coordinated complexes [8], or
even the ferracyclic carbamoyl complexes [12, 13]. The fer-
racyclic carbamoyl complexes have been receiving arising
interest for that they are structural relevant to the active
site of [Fe]-hydrogenase. However, the products are highly
dependence to the reaction conditions which should be
carefully controlled.

Herein, the reaction of 2,2′-bipyridine with the precur-
sor affords the title complex without carbonyls. The iron (II)
is coordinated by three 2,2′-bipyridine ligands in an octahe-
dral molecular geometry. Additionally, the forming of the
triiodide anion indicates an iodine free radical-involved
pathway of the reaction [8, 9]. Bond lengths and angles are in
the expected ranges [14, 15].
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