
Sheng-Jie Liu, Ying Zhang, Lin Yuan* and Xiao-Ming Chen*

The crystal structure of 2,3-di(pyridin-2-yl)-2,3-
dihydroquinazolin-4(1H)-one, C18H14N4O

https://doi.org/10.1515/ncrs-2024-0257
Received June 22, 2024; accepted September 17, 2024;
published online October 1, 2024

Abstract
C18H14N4O, orthorhombic, Pbca (no. 61), a = 7.963(3) Å,
b = 12.629(5) Å, c = 30.116(11) Å, V = 3,028.3(19) Å3, Z = 8,
Rgt(F ) = 0.0475, wRref(F 2) = 0.1444, T = 296(2) K.

CCDC no.: 2384585

Table 1 contains crystallographic data andTable 2 contains the
list of the atoms including atomic coordinates and displace-
ment parameters.

1 Source of material

2-Amino-N-(pyridin-2-yl)benzamide (213.24mg, 1mmol) and
pyridine-2-carboxaldehyde (107.11mg, 1mmol) were dissolved
in ethanol (10mL) and the mixture was refluxed for 4 h. The
reaction mixture was concentrated in vacuum, and the title
compound was isolated through a silica gel column chroma-
tography (PE: EtOAc= 3:1) as awhite solid (120.64mg, 40%yield).
Single crystals of the product can be obtained by recrystalliza-
tion in ethanol through slow evaporation within 3 days.

2 Experimental details

All hydrogen atoms were identified in difference Fourier
syntheses. The Uiso values of all hydrogen atoms were set to
1.2Ueq (C).

3 Comment

2,3-Dihydroquinazolin-4(1H)-ones are components of many
bioactive molecules with broad-spectrum pharmacological
properties, such as anti-malaria, anti-cancer, anti-microbial,
anti-hypertension, anti-oxidation, anti-inflammatory and so
on.4–8

The crystal structure reveals that the title molecule is non-
planar. Plane I (C1–C6) forms a dihedral angle of 35.443(8)°
with plane II (C8–N3), and 86.885(7)° with plane III (C14–N4).
The dihedral angle between plane II and plane III is 89.799(9).
The C(13) atom is sp3 hybridized and R-type chiral carbon. The
bond lengths of O(1)–C(7) and C(1)–C(7) are 1.226(2) Å and
1.484(3) Å. The sp3 C(13)–N(1), C(13)–N(2) bond lengths are

Table : Data collection and handling.

Crystal: Colorless, 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: Bruker, SHELX,
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1.430(2) Å, 1.471(2) Å, which are longer than the sp2 C(7)–N(2),
C(8)–N(2), C(6)–N(1), C(14)–N(4), C(18)–N(4), C(8)–N(3), C(12)–
N(3) bond lengths of 1.369(2) Å, 1.421(2) Å, 1.373(3) Å, 1.337(2) Å,
1.354(3) Å, 1.323(3) Å, 1.341(3) Å, respectively. The bond angles of

O(1)–C(7)–C(1), O(1)–C(7)–N(2), C(1)–C(7)–N(2), C(6)–N(1)–C(13),
C(8)–N(3)–C(12), C(14)–N(4)–C(18), N(2)–C(13)–N(1), N(1)–
C(13)–C(14) and N(2)–C(13)–C(14) are 121.13(17)°, 122.92(18)°,
115.82(16)°, 116.92(16)°, 117.6(2)°, 116.91(19)°, 109.16(14)°,
112.91(15)° and 111.59(14)°, respectively. Geometric param-
eters are all in the expected ranges.6,9

Research funding: This work was financially supported by
Natural Science Foundation of Hunan Province of China
(2024JJ7198), the Scientific Research Fund of Hunan Provin-
cial Education Department (21A0518, 23B0751).
Author contribution: All the authors have accepted re-
sponsibility for the entire content of this submitted manu-
script and approved submission.
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Bruker. APEX3, SAINT–Plus, XPREP; Bruker AXS Inc.: Madison, Wisconsin,
USA, 2016.

2. Sheldrick, G. M. SHELXT – Integrated Space-Group and Crystal-Structure
Determination. Acta Crystallogr. 2015, A71, 3–8.

3. Sheldrick, G. M. Crystal Structure Refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3–8.

4. Shi, D.; Li, Z.; Shi, C.; Zhuang, Q.; Zhang, Y. 3-(4-Bromo-phenyl)-2,2-Di-
Methyl-2,3-Di-Hydro-Quinazolin-4(1H)-One. Acta Crystallogr. 2004, E60,
1992–1994.

5. Shi, D.; Wang, J.; Rong, L.; Wang, X.; Hu, H. 2,2-Di-Methyl-3-(4-Methyl-
Phenyl)-1,2-Di-Hydro-Quinazolin-4(3H)-One. Acta Crystallogr. 2003, E59,
1689–1690.

6. Lu, Z. S.; Wang, X. S.; Zhu, G. Z.; Li, X. L.; Niu, D. Z. Crystal Structure of 2,3-
Dihydro-2-Phenyl-3-[(E )-(1- Phyenylethylidene)amino]-4(1H)-Quinazolinone,
C22H19N3O. Z. Kristallogr. N. Cryst. Struct. 2012, 227, 499–500.

7. Jain, S. C.; Bharadvaja, A.; Kumar, R.; Agarwal, D.; Errington, W.
3-[4-(3,4-Dimethylphenyl)-1,3-Thiazol-2-yl]-2-(2-hydroxyphenyl)-
1,2,3,4-Tetrahydroquinazolin-4-One. Acta Crystallogr. 2000, C56,
592–593.

8. Memarian, H. R.; Ebrahimi, S.; Rudbari, H. A.; Sabzyan, H.; Nardo, V. M.
Inter- and Intramolecular Interactions in 2,3-Dihydroquinazolin-4(1H)-
Ones: Molecular Structure and Conformational Analysis. J. Iran. Chem.
Soc. 2016, 13, 1395–1404.

9. Baykova, S. O.; Geyl K. K.; Baykov S. V.; Boyarskiy V. P. Synthesis of 3-
(Pyridin-2-yl)Quinazolin-2,4(1H,3H)-Diones Via Annulation of Anthranilic
Esters with N-Pyridyl Ureas. Int. J. Mol. Sci. 2023, 24, 7633.

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

Atom x y z Uiso*/Ueq

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