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Abstract
C48H32N26Bi2, triclinic, P1 (no. 2), a = 9.781(5) Å, b = 11.667(6) Å,
c = 11.973(7) Å, α = 83.816(10)°, β = 74.471(10)°, γ = 66.120(8)°,
V = 1203.7 (11) Å3, Z = 1, Rgt(F ) = 0.0435, wRref (F 2) = 0.1035,
T = 293 K.

CCDC no.: 2285148

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.

Table : Data collection and handling.

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

Diffractometer, scan mode: 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 [, ]
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1 Source of material

The titled compound Bi2(μ2–N3)2(C12H8N2)4(N3)4 was pre-
pared through the hydrothermal method. The mixture of
Bi(NO3)3·5H2O (0.36 g), phen (C12H8N2, 0.08 g), NaN3 (0.29 g)
and H2O (5.2 mL) was transferred into a 50 mL Teflon-lined
stainless steel vessel and heated at 140 °C for 130 h. After
cooling to RT, the block yellow crystals were obtained,
washed with distilled water and dried at RT (yield: 76 %
based on Bi(NO3)3·5H2O).

2 Experimental details

The H atoms of the C atoms from the organic ligands were
positioned geometrically and refined using a riding model,
with C–H = 0.93 Å, with Uiso(H) = 1.2 times Ueq(C). Two
restrictive refinements, isor and delu, were applied to deal
with partially distorted nitrogen and carbon atoms in the
structure.

3 Comment

It is an effectiveway to construct novel compounds by using
linear azide anions with flexible coordination modes and
various metal cations [4, 5]. The N atom at both ends of the
azide ion can coordinate directly with the metal cation or
link as a bridge atomwith two/threemetal cations to form a
compound with new structural features [6]. Herein, using
two types of nitrogen-containing ligands, azide (N3

−) and
1,10-phenanthroline (phen), we prepared a new binuclear
coordination compound Bi2(μ2–N3)2(C12H8N2)4(N3)4 based
on Bi3+ cations by means of hydrothermal method. Within
its molecular structure (Figure), each Bi3+ cation is coordi-
nated with eight surrounding nitrogen atoms, of which four
nitrogen atoms are from two different phen ligands and four
N atoms belong to four surrounding azide anions, resulting
in the formation of a {BiN8} hexagonal bipyramidal geo-
metric configuration. The distances of Bi–N bonds are in the
range of 2.356(8)–2.689(7) Å. The bond angles of N–Bi–N are
in the scope of 61.9(3)–152.7(3)°. The mentioned parameters
of bond lengths and angles are consistent with those of
previously known Bi3+-containing complexes [7–10] and fall
within their normal range. It is worth noting that the azide
ions exhibit two kinds of coordination modes: the single
coordination and the bridging coordination of the terminal
N atoms. The two Bi3+ cations are bridged by two terminal N
atoms of different azide groups to generate a binuclear

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

Atom x y z Uiso*/Ueq

Bi . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C −. () . () . () . ()
H −. () . () . () . ()*
C −. () . () . () . ()
H −. () . () . () . ()*
C −. () . () . () . ()
H −. () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H −. () . () . () . ()*
C . () . () . () . ()
H −. () . () . () . ()*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
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structure. The flexible coordination modes of the azide
anions in the title compound can be observed in the
compounds that we reported previously. The distance of
Bi⋯Bi is 4.386 Å. In addition, there are π–π stacking in-
teractions between phenanthroline molecules in its packing
scheme [centroid-to–centroid distances: 3.808(6) Å(Cg1-Cg1i,
i: –x, 2–y, 1–z), 5.479(8) Å(Cg2–Cg3ii, ii: 1–x, 1–y, 2–z)
and 3.504(8) Å(Cg2-Cg4ii, ii: 1–x, 1–y, 2–z), Cg1, Cg2, Cg3
and Cg4 are the centroids of 6–MRs involving atoms
N(2)/C(6),C(10)–C(12); N(1)/C(1)–C(5); N(3)/C(13)–C(17) and
C(16)–C(20), respectively].
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