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Abstract
C10H5N5O5, monoclinic, P21/c (no. 14), a = 10.9546(11) Å,
b = 7.3433(8) Å, c = 13.2567(15) Å, β = 102.972(5)∘,

V = 1039.19(19) Å3, Z = 4, Rgt(F ) = 0.0630, wRref (F 2) = 0.1622,
T = 298 K.

CCDC no.: 2265343

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

1 Source of materials

In a representative experiment 5,7-dinitropyrazolo[5,1-b]qui-
nazolin-9(4H)-one (35.7mg, 0.050mmol) was dissolved in
8mL of ethanol by heating the solution. The solutionwas then

*Corresponding author: Shouwen Jin, Jiyang College, ZheJiang A & F
University, Zhu’Ji 311800, P.R. China, E-mail: Jinsw@zafu.edu.cn.
https://orcid.org/0009-0000-4846-7943
Qiong Zhang, Yaoqi Zhen and Chengzhe Shi, Jiyang College, ZheJiang A &
F University, Zhu’Ji 311800, P.R. China
Daqi Wang, Department of Chemistry, Liaocheng University, Liaocheng,
Shandong 252059, P.R. China

Z. Kristallogr. - N. Cryst. Struct. 2023; 238(4): 775–777

Open Access. © 2023 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-2023-0202
mailto:Jinsw@zafu.edu.cn
https://orcid.org/0009-0000-4846-7943


filtered into a test tube and left standing at room temperature.
After about 20 days colorless block crystals were obtained.

2 Experimental details

Hydrogen atoms attached to the C atoms were placed in
calculated positions with d(C–H) = 0.93 Å.

3 Comment

Many heterocyclic compounds containing pyrazole
residues showed potential biological activities and
some of them had been employed in medicine [4]. 4H-
pyrazolo[5,1-b]quinazolin-9-one and its derivatives are
important N-containing tricyclic compounds with unique
biological properties, which have been investigated in
detail [4–8].

In the title crystal structure all of the bond distances
and angles are in the normal range and the molecule is flat
[9, 10] (upper part of the Figure) 5,7-dinitropyrazolo[5,1-b]
quinazolin-9(4H)-one create a dimer by the pi⋯pi contacts
from the aryl moieties with C–Cg = 3.354–3.384 Å, here both
molecules were inversionally related. There exists the intra-
molecularN–H⋯Ohydrogenbondof 2.610(3) Å from the 4-NH
and the 5-NO2. The dimers were linked into 1D chain by the
pi⋯pi contact from the aryl moieties of 5,7-dinitropyrazolo
[5,1-b]quinazolin-9(4H)-one with C–Cg = 3.228–3.398 Å to
establish 1D chain in the b-axis (see lower part of the
Figure). The chains were connected by the CH–O contact of
3.550 Å from the pyrazole CH and one O at the 7-NO2, and
O–pi contact from the same O of the CH–O contact and the
aryl kernel with O–Cg = 3.092 Å to get 2D sheet (Figure 2).
The O–Cg separation was shorter than the document [9].

Here the respective 5,7-dinitropyrazolo[5,1-b]quina-
zolin-9(4H)- one at the adjacent chains were rotated by ca.
60° with each other. The sheets were stacked in the third
direction by the N–H⋯O hydrogen bond of the N–H⋯C=O
type with N–O = 2.807(3) Å, CH–O contact of 3.502 Å from
the pyrazole CH and one O at the 5-NO2, CH–O contact of
3.067 Å from the same pyrazole CH and the C=O, CH–O
contact of 3.138 Å from the phenyl CH and one O at the
5-NO2, CH–O contact of 3.104 Å from the phenyl CH and one
O at the 5-NO2, and CH–N contact of 3.435 Å from the same
phenyl CH and the pyrazole ring N to yield 3D ABAB layer
net (see lower part of the Figure).
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Table : Data collection and handling.

Crystal: Colorless 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 [], SHELX [, ]

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

Atom x y z Uiso*/Ueq

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