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Abstract

Cy14H,4BaN;,0;5, monoclinic, C2/c (no. 15), a = 21.787(4) A,
b = 6.7594(11) A, ¢ = 18.1433) A, B = 102.456(2)°,
V'=2609.0(8) A%, Z = 4, Ryd(F) = 0.0209, WR,((F?) = 0.0567,
T =296(2) K.

CCDC no.: 2038892

A part of the polymeric title crystal structure is shown in the
Figure (#1=-x,y, 0.5-z; #2=—x, -y, 1-z, #3 =x, -y, -0.5+2).
Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

All chemicals were of AR grade and were used without purifi-
cation. A mixture of BaClL,2H,O (0.03 mmol), Hstmidc
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Table 1: Data collection and handling.

Crystal: Yellow block

Size: 0.20x 0.18 x 0.15 mm
Wavelength: Mo Ka radiation (0.71073 A)
s 1.62 mm™

Diffractometer, scan mode:
Bmax, cOmpleteness:
N(hk,)measured; N(hk[)unique’

Bruker D8 VENTURE PHOTON, ¢ and w
28.4°,599 %
7939, 3174, 0.019

Rint:

Criterion for /ops, N(hkl)g: lops > 2 0(/ops), 3033
N(param);efined: 191

Programs: SHELX [1], Bruker [2, 3]

systematic name: 2-(1H-tetrazol-1-yl)-1H-imidazole-4,5-dicar-
boxylic acid; (0.03 mmol), methanol (2 mL) and distilled water
(2 mL) was sealed in a 25 mL Teflon lined stainless steel
container and heated at 393 K for 72 h. After the mixture had
been allowed to cool to room temperature at a rate of 5 K h7,
light yellow crystals of {[Ba(H,tmidc),(H,0);]-4H,0},, suitable for
X-ray analysis were obtained (yield 46.6%, based on Hstmidc).

Experimental details

Hydrogen atoms on carbon atoms were positioned
geometrically and refined as riding atoms, with C-H = 0.97
(CH,) or 0.93 A (aromatic). Hydrogen atoms of the non-
deprotonated carboxylic acid groups of H,tmidc™ were
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Table 2: Fractional atomic coordinates and isotropic or equivalent

isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Ba1l 0.000000 -0.03302(2) 0.250000 0.02661(6)
01 0.08744(7) -0.1912(3) 0.37305(8) 0.0410(4)
02 0.12099(6) -0.2841(3) 0.49134(8) 0.0397(3)
H2 0.104121 -0.323273 0.524886 0.059*
03 0.07947(7) -0.3248(2) 0.60551(8) 0.0371(3)
04 -0.01132(7) -0.2772(2) 0.64014(7) 0.0338(3)
05 0.000000 -0.4287(4) 0.250000 0.142(2)
H5 0.006590 -0.508505 0.216330 0.213*
06 0.12169(10) 0.1028(3) 0.27319(11) 0.0639(5)
H6C 0.134012 0.198995 0.249878 0.096*
H6D 0.136022 0.102475 0.320638 0.096*
N1 -0.03704(7) -0.1765(2) 0.38795(8) 0.0226(3)
N2 -0.07360(7) -0.2189(2) 0.49158(8) 0.0223(3)
H2A -0.100054 -0.225143 0.523520 0.027*
N3 -0.17954(7) -0.3304(3) 0.33880(9) 0.0324(3)
N4 -0.20982(9) -0.4553(3) 0.37632(14) 0.0466(5)
N5 -0.22477(10) -0.6081(4) 0.33334(16) 0.0595(6)
N6 -0.20451(11) -0.5848(4) 0.26813(16) 0.0638(7)
C1 0.07690(8) -0.2324(3) 0.43464(10) 0.0261(3)
c2 0.01188(7) -0.2230(2) 0.44692(9) 0.0199(3)
c3 -0.01022(7) -0.2490(2) 0.51200(9) 0.0203(3)
C4 0.02102(9) -0.2872(3) 0.59196(9) 0.0252(3)
c5 -0.08748(8) -0.1770(3) 0.41696(9) 0.0225(3)
cé -0.15296(8) -0.1453(3) 0.37311(11) 0.0306(4)
H6A -0.178765 —-0.095112 0.406334 0.037*
H6B -0.152818 -0.047620 0.333971 0.037*
c7 -0.17625(12) -0.4118(5) 0.27337(15) 0.0506(6)
H7 -0.157137 -0.356011 0.237177 0.061*
07 0.17338(8) 0.1956(3) 0.43363(11) 0.0605(5)
H7A 0.191034 0.305220 0.428304 0.091*
H7B 0.202284 0.110870 0.448274 0.091*
08 0.22961(10) 0.5705(3) 0.44047(16) 0.0749(7)
H8A 0.237056 0.653122 0.408187 0.112*
H8B 0.201696 0.618432 0.461567 0.112*

refined as riding atoms, with O-H = 0.82 A. Hydrogen
atoms on nitrogen atoms and hydrogen atoms of the water
molecules were located in a difference Fourier map and the
N-H and O-H distances were constrained to 0.9 and
0.85 A, respectively. Hydrogen atoms were refined with
Uiso(H) = 1.2 Ueq(C, N) or 1.5 Ueq(0).

Comment

It is well known that imidazole, tetrazole and their de-
rivatives have been widely used as excellent building
blocks for the preparation of complexes since they coor-
dinate with most of metal ions with diverse coordination
modes [4-10]. The N-heterocyclic carboxylic acid, 2-(1H-
tetrazol-1-methyl)-1H-imidazole-4,5-dicarboxylic acid and
the deprotonated anions are excellent ligands as there are
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potential N-donors and O-donors. Researchers have reported
two transition metal complexes based on Hstmidc and
investigated their crystal structures and biological activities
[11, 12]. In order to further enrich the number of complexes
based on this ligand, we selected Hstmidc as ligand to react
with BaCl,2H,0 and obtained a new complex {[Ba(H,tmid-
©)x(H,0)3]-4H,0},.

There is one half Ba(Il) ion, one H,tmidc™ anion ligand,
one and a half coordinated water molecules and two solvent
water molecules in each asymmetric unit. The Bal ion is
nine-coordinated by two N atoms from two Hytmidc™ anions
and seven O atoms from four Htmidc™ anions and three
water molecules leading to a distorted BaN,0O; environment.
The Ba-N bond length is 2.9541(14) A, while the Ba—0 dis-
tances span from 2.675(3) to 2.8669(14) A, all of which are
comparable to those observed for the other Ba(Il) complexes
based on N-heterocyclic carboxylic acids [13, 14]. Ba(II) ions
are linked by H,tmidc™ anion ligands into one-dimensional
chains that run along the c axis. The intrachain Bal-Bal#2
distance is 9.0825(15) A. There are O-H---O intramolecular
hydrogen bonds between carboxyl and carboxylate
groups, and O-H---0, O-H:--N and N-H---O inter molecular
hydrogen bonds involving carboxylate groups, imidazole
ring, tetrazole ring, coordination water molecules and sol-
vent water molecules. In addition, there are 77— stacking in-
teractions between imidazole rings of adjacent chains with a
centroid-centroid distance of 3.5699(7) A, which is in the range
for common 77— interactions [15-17]. Adjacent chains are linked
by the aforementioned hydrogen bonds and 77— interactions, to
a three-dimensional architecture in the solid state.
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