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Abstract
C8H11BaN2NaO13, triclinic, P1 (no. 2), a = 7.4892(6) Å,
b = 9.9140(9) Å, c = 11.3274(7) Å, α = 106.813(7)°, β = 98.508(6)°,
γ = 107.024(7)°, V = 744.53(11) Å3, Z = 2, Rgt(F ) = 0.0316,
wRref(F 2) = 0.0663, T = 292.6(6) K.

CCDC no.: 2235124

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

Source of materials

A mixture of 0.0261 g Ba(NO3)2 (0.10 mmol), 0.0211 g
2-nitrobenzene-1,3-dicarboxylic acid (0.10 mmol), 0.008 g
NaOH (0.20 mmol) was added to 15 mL water and stirred for
15 min, then filtered. The clear solution evaporated slowly.
After 15 days, colourless crystals were obtained, washed by
deionized water, and dried in air, yield 46% (based on
2-nitrobenzene-1,3-dicarboxylic acid).

Table : Data collection and handling.

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

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

Programs: CRYSALISPRO [], OLEX [], SHELX
[, ]
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Experimental details

The structure was solved by direct methods with the SHELXS-
2018 program. All H-atoms fromC atomswere positionedwith
idealized geometry and refined isotropic (Uiso(H) = 1.2Ueq(C))
using a riding model with C–H = 0.93 Å. The H-atoms from O
atoms positioned with Q peaks refined isotropically with
the distance of O–H = 0.850 Å (Uiso(H) = 1.5Ueq(O)) except the
distance of O1W–H1WA = 0.945 Å for freely refinement and
O1W–H1WB = 0.833 Å with a dfix restraint for the reasonable
hydrogen bond O1W–H1WB⋅⋅⋅O4 with the distance of
H1WB⋅⋅⋅O4 = 2.547 Å.

Comment

Barium cation is adapted to coordinate with 1,3-dicarboxylic
acid or the substituted benzene-1,3-dicarboxylic acids to
build a variety of barium complexes [5–15].

The title compound crystallizes in the triclinic space
group P1 (no. 2), with the formula of C8H11BaN2NaO13. The
asymmetric unit ismade of one sodium cation, one Ba2+ cation,
one fully deprotonated nitroisophthalato, one nitrate, three
coordinated water molecules, and one crystal water molecule.
The Ba2+ cation is ten-coordinated with nine oxygen atoms,
including O1, O2 atoms from carboxyl groups, O5C atom
(code C: 1 − x, 2 − y, 2 − z) from the nitro group O7, O7H, O8,
O8D from nitrate, bridged–O1W and O2W, and O3WB (code
B: 1 − x, 1 − y, 1 − z). The Na+ cation is surrounded by six O
atoms, O2B, bridged–O1WA (code A: x, y, −1 + z) and O3W, O4
from carboxy group, O9I (code I: 1 − x, 2 − y, 1 − z), and O9J
(code J: −1 + x, −1 + y, −1 + z). The nitroisophthalato links Ba1,
Ba1C (code C: 1 − x, 2 − y, 2 − z), Na1, and Na1B, combining
with the nitrate (Ba1, Ba1, Ba1C, Ba1D (code D: 2 − x, 2 − y,
2− z), Na1F (code F: 1− x, 2− y, 1− z), Na1G (code G: 1+ x, 1+ y,
1 + z)) to generate one 3D structure. There are many
complicated hydrogen bonds to reinforce this 3D structure.
All the bond lengths are similar to the reported results [5–15].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Ba . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HWA . () . () . () . ()*
HWB . () . () . () . ()*
HWA . () . () −. () . ()*
HWB . () . () −. () . ()*
N . () . () . () . ()
N . () . () . () . ()
Na . () . () . () . ()
O . () . () . () . ()
OW . () . () . () . ()
O . () . () . () . ()
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
OW . () . () −. () . ()
O . () . () . () . ()
O . () . () . () . ()
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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