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Abstract
C19H14N4O11, monoclinic, C2/c (no. 15), a = 17.855(4) Å,
b= 18.214(4)Å, c= 14.193(3)Å, β= 124.32(3)°,V=3812.3(17)Å3,
Z = 8, Rgt(F) = 0.0639, wRref(F

2) = 0.1897, T = 100.01(10) K.

CCDC no.: 2201784

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 displace-
ment parameters.

Source of material

All reagents and chemicals were purchased from commercial
sources and used without further purification. The starting
material sodium 5-(8-(((2-carboxyethyl)amino)methyl)-7-
hydroxy-4-oxo-4H-chromen-3-yl)-2-hydroxybenzenesulfonate

was synthesized following the literature procedures [5].
A mixture of sodium salt described before (0.022 g),
sodium nitrite (0.035 g), 6 mol/L nitric acid (0.4 mL) and

water (3 mL) was sealed in a 20 mL vial and sonicated for
5 min. Then the mixture was heated at 363 K for three days.
Yellow needle crystals of 3-(((7-hydroxy-3-(4-hydroxy-3,
5-dinitrophenyl)-4-oxo-4H-chromen-8-yl)methyl)(nitroso)

amino)propanoic acid were obtained. 1H–NMR (400
MHz, DMSO-d6) δ:11.37 (s, 1H, H4), 8.68 (s, 1H, H9), 8.51
(s, 2H, H11, H15), 7.98 (d, J = 8.8 Hz, 1H, H3), 7.07

(d, J = 8.8 Hz, 1H, H2), 4.92 (s, 2H, H16A, H16B), 4.22 (s, 2H,
H17A, H17B), 2.74 (s, 2H, H18A, H18B). 13C–NMR (100 MHz,
DMSO-d6) δ:174.10 (C7), 172.06 (C19), 161.30 (C1), 155.56

Table : Data collection and handling.

Crystal: Yellow needle
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: ROD, Synergy Custom DW
system, HyPix, ω

θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Diamond [],
SHELX [, ]
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(C5), 154.97 (C13), 145.51 (C9), 139.90 (C12, C14), 129.58 (C11,
C15), 129.54 (C3), 126.68 (C10) 119.50 (C8), 116.30 (C4),
114.71 (C6), 107.53 (C2), 47.25 (C17), 36.16 (C16), 32.93 (C18).

IR spectra (potassium bromide pellet) were recorded on a
Nicolet 6700. IR (v/cm−1): 3437, 1625, 1543, 1444, 1345, 1311,
1261, 1173, 1128, 1033, 917, 903, 849, 785, 746, 730, 689, 649,
547, 502.

Experimental details

All the H atoms were placed in calculated positions and
were included in the refinement in the riding model
approximation, with Uiso(H) set to 1.2 Ueq(C) or 1.5 Ueq(O).

Comment

Numerous publications describe the nitration of flavonoids
[6–9]. Some of nitro derivatives of flavonoids possess
various biological activities such as antioxidant, anti-
inflammatory, and anti-cancer [9]. The goal of our work
is to synthesize nitro derivatives of daidzein to improve
its’ biological activity. In this paper, we used sodium
5-(8-(((2-carboxyethyl)amino)methyl)-7-hydroxy-4-oxo-
4H-chromen-3-yl)-2-hydroxybenzenesulfonate to react
with nitrating agent and got the title compound. The
molecular structure contains a nitrosamine group. Studies
of the pharmacological activities of the title compound are
in progress. The asymmetric unit of the title structure has
one 3-(((7-hydroxy-3-(4-hydroxy-3,5-dinitrophenyl)-4-oxo-
4H-chromen-8-yl)methyl)(nitroso)amino)propanoic acid
molecule (cf. the figure). The dihedral angle between
planar rings B (C10—C15) and C (C7—C9/O3/C5/C4)
is 23.92°. The molecule shows an intramolecular
O4—H4/O7 hydrogen bond of length 1.946 Å. There exist
various O—H/O hydrogen bonds. There are two π–π
stacking interactions between phenyl rings from adjacent
molecules. The centroid-centroid distance of C1—C6
phenyl rings is 3.4246(15) Å and the centroid-centroid
distance of C10—C15 phenyl rings is 3.5776(17) Å. Together
with intermolecular hydrogen bonds and π / π stacking
interactions a two-dimensional layer is obtained.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: This work was financially supported by
Guangxi Natural Science Foundation of China (No.
2020GXNSFBA297138) and 2021 High-Level Talents
Scientific Research Startup Fund of Hechi University (No.
2021GCC021).

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

Atom x y z Uiso*/Ueq

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