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Abstract
C36H56O12N2Fe4Te4, triclinic, P1 (no. 2), a = 11.3615(9) Å,
b = 11.8540(9) Å, c = 12.1267(9) Å, α = 61.419(2)°, β = 64.289(3)°,
γ = 71.088(3)°, V = 1278.10(17) Å3, Z = 1, Rgt(F ) = 0.0213,
wRref(F 2) = 0.0638, T = 223(2) K.

CCDC no.: 2290518

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of material

Fe3(CO)12 (0.050 g, 0.10 mmol), Na2Te2 (0.030 g, 0.10 mmol)
and Pr4NBr (0.160 g, 0.60 mmol) were charged to a Pyrex
tubewith diameter of 9 mmunder an argon atmosphere and
about 0.4 mL MeOH was added as a solvent. While the sol-
vent was being frozen, the Pyrex tube was evacuated under
vacuum and sealed with the use of a flame. The sealed tube
was placed in an oven and heated at 80 °C for a day, then
cooled to room temperature. Dark red polyhedral crystals
were isolated by filtration and washed with MeOH and
diethyl ether several times. Crystals of (Pr4N)2[Fe4Te4(CO)12]
were obtained in 21 % yield, based on Na2Te2.

2 Experimental details

H atoms were positioned geometrically and treated as
riding, with C—H = 0.97 (CH2) and 0.96 (CH3) Å with
Uiso(H) = 1.2 (1.5 for methyl) Ueq(C). H atoms of the CH3 were
positioned to be staggered with respect to the shortest other
bond to the atom to which the CH3 is attached.

Table : Data collection and handling.

Crystal: Red polyhedral
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: PHOTON II M CPAD, 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 [], SHELX [], WinGX/ORTEP
[], Diamond []
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3 Comment

Anionic iron tellurido carbonyl clusters have been under
investigation for decades mainly due to their structural
novelty and diversity [5–9]. Followings are structurally
characterized homometallic anionic iron tellurido
carbonyl clusters so far: [Fe2Te3(CO)6]2− [6, 7], [Fe3Te(CO)9]2−

[8], [Fe4Te(CO)16]2− [8], [Fe4Te2(CO)14]2− [9], [Fe5Te4(CO)14]2−

[10, 11], [Fe6Te14(CO)12]2− [7], [Fe8Te6(CO)24]2− [12], and
[Fe8Te10(CO)20]2− [10, 13]. Here we report a new compound
containing a hitherto unknown homometallic iron tellur-
ido carbonyl cluster, [Fe4Te4(CO)12]2−. By employing a
methanothermal method, (Pr4N)2[Fe4Te4(CO)12] has been
synthesized from the reaction between Fe3(CO)12 and
Na2Te2 in the presence of Pr4NBr. There exist Se and S
analogue of [Fe4Te4(CO)12]2−, which is stabilized with Ph4P+

and Ph4As+ cation, respectively [13, 14].
The [Fe4Te4(CO)12]2− anion in (Pr4N)2[Fe4Te4(CO)12] was

revealed to be the Te analogue of [Fe4Q4(CO)12]2− (Q = S, Se).
The molecular structure of [Fe4Te4(CO)12]2− anion can be
depicted as [{Fe2Te(CO)6}2(Te2)]2− and considered to be
composed of two so called ‘butterfly’ Fe2Te2(CO)6 fragments
joining through a Te–Te bond. The two butterfly Fe2Te2(CO)6
fragments are crystallographically equivalent by an inver-
sion center located at the midpoint of the ditelluride
Te22− ligand. There exists an Fe–Fe metal-metal bond in the
Fe2Te2(CO)6 anion, as the Fe(1)–Fe(2) bond distance is
2.6107(5) Å, which is quite close to the Fe–Fe bond distances
found in the other homometallic anionic iron tellurido
carbonyl clusters containing the Fe2Te2(CO)6 fragment. In
[{Fe2Te(CO)6}2(Te2)]2−, the Te–Te bond of the ditelluride
Te22− ligand is slightly longer than the normal Te–Te bonds
which typically fall in the range of 2.7–2.8 Å, as the
Te(1)–Te(1′) distance is 2.8732(4) Å. Considering the oxida-
tion state of +1 in each butterfly iron atom, charge distri-
bution of the [Fe4Te4(CO)12]2− anion can be described as
[(Fe+1)4(Te2−2)(Te−2)2(CO)12]2−.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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