
Hao-Qi Guo, Yu-Lin Yang* and Yong-Xiang Li*

Crystal structure of 5,5′-bis(2,4,6-trinitrophenyl)-
2,2′-bi(1,3,4-oxadiazole), C16H4N10O14

https://doi.org/10.1515/ncrs-2024-0399
Received October 9, 2024; accepted November 4, 2024;
published online March 26, 2025

Abstract
C16H4N10O14, monoclinic, P21/c (no. 14), a = 7.3407(4) Å,
b = 6.0054(3) Å, c = 22.8359(11) Å, β = 93.758(2)°,
V = 1004.53(9) Å3, Z = 2, Rgt(F ) = 0.0429, wRref(F 2) = 0.1017,
T = 170 K.

CCDC no.: 2387374

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

The nitromethane was purchased from commercial sources
and used without further purification, and 5,5′-bis(2,4,6-
trinitrophenyl)-2,2′-bis(1,3,4-oxadiazole) was synthesized by
our laboratory. The 5,5′-bis(2,4,6-trinitrophenyl)-2,2′-bis(1,3,4-

oxadiazole) (0.028 g, 0.05mmol) was dissolved in nitromethane
(15ml) to obtain a clear colorless solution. After filtration, the
obtained solution was slowly evaporated at room temperature
for 4 months to give colorless and clear crystals, which were
isolated by filtration and dried in air.

2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent
atoms. Crystal data, data collection and structure refinement
details are summarized in Table 1. Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

3 Comment

Heat-resistant explosive has the excellent characteristics of
high decomposition temperature, stability and reliability in
high temperature or high vacuum environment,4 and can
meet the requirements of special military applications, such
as aerospace special materials,5,6 deep sea operations and
space exploration.7–10 With the development of the times,
traditional explosives RDX andHMXhave beenunable to fully
meet the current application requirements, and the research
and development of high-performance heat-resistant explo-
sives has gradually become a research hotspot in the field of
energetic materials. At present, the methods to improve the
thermal sensitivity of explosives include: (1) introducing
amino group (–NH2);11,12 (2) forming a conjugate system;13 (3)
salt formation.14 In recent years, a series of heat-resistant

Table : Data collection and handling.

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

Diffractometer, scan mode: D VENTURE, 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: Olex, SHELX,
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compounds have been developed with the continuous efforts
of energy containing workers at home and abroad, and have
been applied in practice. In the title structure two 1,3,4-oxa-
diazole bridge two 2,4,6-trinitrophenyl groups to form a con-
jugated system. As a new type of heat-resistant explosive
being insoluble in water, TKX-55 melting point above 350 ℃
has become a potential candidate for application of heat-
resistant explosive due to its excellent performance and sta-
ble underwater work ability. At present, the main charac-
terizationmethods of TKX-55 are: infrared spectroscopy,mass
spectrometry, elemental analysis, nuclear magnetism, etc.
There are relatively few reports on its crystal structure. The
precise structure information of TKX-55 can be obtained by
single crystal analysis (see the figure). By studying its spatial
configuration, atomic bond length, bond angle and other pa-
rameters, the reason of its heat resistance and themechanism
of its poor solubility can be analyzed. Geometric parameters
are all in the expected ranges.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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