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Abstract
C4H7N5O, monoclinic, P21 (no. 4), a = 4.855(3) Å, b = 9.026(5) Å,
c = 7.092(4) Å, β = 103.267(7)°, V = 302.5(3) Å3, Z = 2,
Rgt(F ) = 0.0369, wRref(F 2) = 0.0960, T = 296 K.

CCDC no.: 2375763

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

Add 0.01 mol 4-cyano-5-aminopyrazole and 20mL methanol
to the reactor. The temperature of the reactor was main-
tained at 298.15 K. Then add 1.35 g 50 % hydroxylamine
aqueous solution to the reactor and the reaction lasts for 2 h.
After the reaction is complete, the reaction solution is

filtered. Remove the filtrate and retain the white solid pre-
cipitate. The white solid is dissolved in methanol and
the solution is volatilized at room temperature to obtain
clear colourless block shaped crystal. X-ray single crystal
diffraction was performed on the crystal.

2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent atoms.
All the non-hydrogen atoms were refined anisotropically.

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

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

Atom x y z Uiso*/Ueq

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

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

HB . . . .*

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

HB . . . .*

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

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

Pyrazole compounds are research hotspots in the field of
energetic materials in various countries.5–9 The 4-cyano-
5-aminopyrazole is an important imidazole compound that
has been extensively studied.10 The title compound was
obtained by reacting 4-cyano-5-aminopyrazole and hydrox-
ylamine aqueous solution. The title compound is an organic
compound with high research value in the preparation of
pyrazole energetic materials.

The asymmetric unit of the title compound is one (Z )-
5-amino–N′-hydroxy-1H-pyrazole-4-carboximidamide mole-
cule. The bond lengths and angles are in the expected
ranges. The four atoms N4, C4, N5, O1 are in the same plane.
The dihedral angle formed by pyrazole ring and plane of
N4, C4, N5, O1 is 22.273°. Two intramolecular hydrogen
bonds are formed in one molecule and the bond lengths of
hydrogen bonds are 2.390 and 2.256 Å.

The title compound was obtained by reacting 4-cyano-
5-aminopyrazole and hydroxylamine aqueous solution.
During the reaction, hydroxylamine molecules are free in
solution in the form –NH2 and –OH. The –CN triple bond of
4-cyano-5-aminopyrazole becomes double bond, with the
C atom connected to –NH2 and the N atom connected
to –OH, generating the title compound.
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