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Abstract
C23H20N20O3, monoclinic, C2/c (no. 15), a = 21.738(2) Å,
b = 6.0988(9) Å, c = 24.229(3) Å, β = 114.396(4)°, V = 2,925.3(7) Å3,
Z = 4, Rgt(F ) = 0.0533, wRref(F 2) = 0.1434, T = 170 K.

CCDC no.: 2369846

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

1 Source of material

An appropriate amount of 2-amino-4,5-dicyan-imidazole,
hydrochloric acid and potassium permanganate were added
to the reactor. The temperature of the reactor was reduced
to 273 K and the reactions are for 2 h. After the end of the
reaction, the solids are removed and the filtrate is retained.
The solvent in the filtrate is removed by a rotary evaporator
to obtain white solid. The white solid was separated by
column chromatography using petroleum ether and ethyl
acetate as eluent. The solution obtained by column

chromatography was evaporated at room temperature to
obtain the colorless block shaped crystals.

2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent atoms.

3 Comment

Azole heterocyclic compounds are a class of high-energy
nitrogen-rich energetic materials.5,6 Imidazole compounds
are currently the focus of research on field of energetic
materials due to good thermal stability and a large number
of modification sites.7–9

The title compound is cocrystal of two 2,2′-(hydrazine-
1,1-diyl)bis(1H-imidazole-4,5-dicarbonitrile) molecules and
threemethanolmolecules. The bond lengths and angles are in
the expected ranges. 2,2′-(hydrazine-1,1-diyl)bis (1h-imidazole-
4,5-dicarbonitrile) molecules are formed by connecting two

Table : Data collection and handling.

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

Diffractometer, scan mode: Bruker APEX-II, 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,, Bruker

*Corresponding author: Li Yunlu, School of Environment and Safety
Engineering, North University of China, Taiyuan 030051, Shanxi Province,
P.R. China, E-mail: liyunlu2014@163.com. https://orcid.org/0000-0003-
1998-4292
Zhang Yuyao, School of Environment and Safety Engineering, North
University of China, Taiyuan 030051, Shanxi Province, P.R. China.
https://orcid.org/0009-0008-9973-3242
Wang Bo and Fan Shengping, Subunit 51 of 32272nd Unit of the Chinese
People’s Liberation Army, Yuzhong 730100, Gansu Province, P.R. China

Z. Kristallogr. - N. Cryst. Struct. 2024; 239(5): 931–932

Open Access. © 2024 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/ncrs-2024-0239
mailto:liyunlu2014@163.com
https://orcid.org/0000-0003-1998-4292
https://orcid.org/0000-0003-1998-4292
https://orcid.org/0009-0008-9973-3242


imidazole planes by –N–NH2 structure. The two imidazole
planes forma small angle and thedihedral angle is only 1.637°.
Four hydrogen bonds are formed within 2,2′-(hydrazine-
1,1-diyl)bis(1H-imidazole-4,5-dicarbonitrile) molecules. The
bond lengths of hydrogen bonds are 2.696, 2.745, 2.441 and
2.207 respectively. The four carbon atoms of C2, C3, C7 and C8
are connected with four –CN groups and each –C–CN triatom

structure is collinear. The above collinear structure is the
same as the structure of 2-amino-4,5-dicyan-imidazole.10

2,2′-(Hydrazine-1,1-diyl)bis(1h-imidazole-4,5-dicarbonitrile)
is synthesized from two 2-amino-4,5-dicarbonitrile molecules.
During the reaction, the amino group of one 2-amino-
4,5-dicarbonitrile molecule is removed, and two hydrogen
atoms of another 2-amino-4, 5-dicyanimidazole is removed.
The two intermediates are connected by nitrogen atom and
the free amino groups is attached to nitrogen atom, forming
2,2′-(hydrazine-1,1-diyl)bis(1h-imidazole-4,5-dicarbonitrile)
molecule.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

. . . .*
HCa . . . .*

aOccupancy: ..
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