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Abstract

C14H15N3O6S, triclinic, P1 (no. 2), a = 6.2417(9) Å,
b = 9.887(2) Å, c = 14.035(2) Å, ' = 76.204(2)°,
& = 85.349(2)°, # = 80.807(2)°, V = 829.5 Å3, Z = 2,
Rgt(F) = 0.0424, wRref(F

2) = 0.1136, T = 296 K.

Source of material

The mixture of Cd(CH3COO)2-3H2O (0.046 g, 0.2 mmol) was
refluxed in anhydrous methanol (15 mL) at 60 °C. After stirring
for 2.5 h in air, it is followed by adding a methanol solution
(10 mL) containing 5-nitrosalicylaldehyde (0.067 g, 0.4 mmol)
and 4-methyl-benzenesulfonic-hydrazide, (0.075 g, 0.4 mmol) at
the same time. Then the solution was stirred for 3.5 h, and the pH
value was adjusted to 6.0. Afterwards, the mixture was cooled to
room temperature and filtered. The filtrate was placed into a clean
beaker for aging. A half month later, colourless crystals were ob-
tained. Yield: 0.0217 g (31%) on the basis of 5-nitro-
salicylaldehyde. Elemental Analysis calcd. for C14H15N3O6S:
C, 47.59%; H, 4.28%; N, 11.89%; S, 9.07%; Found: C, 47.42;
H, 4.78; S , 9.04; N, 11.54%. IR (KBr pellet, cm–1): 3326s,
3234br, 2905s, 2014m, 1615s, 1398s, 792m, 817s, 725s, 572s.

Discussion

Schiff bases represent one of the most widely utilized classes of
ligands in metal coordination chemistry [1, 2]. The synthesis of
new Schiff base complexes becomes widespread due to their po-
tential application in chemistry, biochemistry, medicine and tech-
nology [3]. The chelating salicylaldehyde derivatives, ligands
containing O and N donor atoms show broad biological activity,
especially with one or more sulfonic groups attached to the aro-
matic ring, shows biological activities like antitumor, antibacte-
rial and anti-fungal activities [4, 5]. In order to develop
environmentally friendly methods, there is currently a rapid
growth in the use of supported transition metal catalysts [6]. The
preparation, characterization and structure of a new Schiff base
are reported. The X-ray diffraction analysis reveals that title com-
pound consists of two parts, one Schiff base molecule and one
water molecule. The Schiff base is composed by two organic moi-
eties, benzenesulfonic-4-methyl-hydrazide and 5-nitrosalicylal-
dehyde, being connected by C=N double bonds and the
perspective view of the title compound with atom labeling
scheme is illustrated in the figure. The Cd(II) cation is not present
in the final product, which may be due to the acidic conditions.
The Schiff base compound displayed a distorted "V" type config-
uration, in which the torsion angles of C7–N1–N2–S1 is
–156.12(16)°, and the dihedral angles between the two benzene
rings within the same compound is 80.0°. This confirmed that the
free rotation of the benzene rings at different conformations in the
flexible ligand, as the ligands based on the phenyl or the forms of
furan-like have been observed in numerous schiff base ligation
modes [7]. The first benzene ring of C1-C6 is nearly coplanar
with the maximum deviation of 0.006 Å of C4 and –0.04 Å of C7
atom. While, the second benzene ring of C8-C13 is also nearly
coplanar with the maximum deviation +0.009 Å of C11 above the
mean plane, and 0.121 Å of S1 atom above this aromatic plane.
The shortest distance between the N2 atom of hydrazide group
and O6 atom from water molecule is just 2.771 Å. The N3 atom of
nitro group and O3 atom of hydroxyl are almost coplanar with the
benzene ring of C1-C6, and the deviation out of the mean plane
defined by the benzene ring is less than 0.025 Å. This implies that
the benzene is a fairly rigid ligand and retains its integrity when
they were linked by the C=N double bonds. In the molecule, the
bond lengths of C1–C2, C11–C14, C8–S1, N2–S1 and C1–C7 are
found to be 1.413(3), 1.506(4), 1.754(2), 1.6419(18) and
1.456(3) Å, respectively, which are also nearly equal to each
other belonging to typical double bond lengths [8]. While, the
bond lengths of O5–S1, O4–S1, C7–N1, C5–C6, C3–C4 are
found to be 1.425(2), 1.4273(16), 1.275(3), 1.379(3) and
1.368(3) Å, respectively, which are nearly equal to others belong-
ing to typical double bonds [9]. A closer inspection shows that
there exists weak hydrogen bonding interaction between the oxy-
gen atoms of the carboxylate groups and free water molecules,
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Crystal: red, block, size 0.11%0.18%0.23 mm
Wavelength: Mo K, radiation (0.71073 Å)
*: 2.31 cm*1

Diffractometer, scan mode: CCD area detector, ! and "
2(max: 51°
N(hkl)measured, N(hkl)unique: 6365, 3063
Criterion for Iobs, N(hkl)gt: Iobs > 2 %(Iobs), 2340
N(param)refined: 219
Programs: SHELX [11]

Table 1. Data collection and handling.

_____________
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which are O6–H2W...O4#1 and O6–H1W...O2#2. [O6---O4#1 =
2.919(3) Å, O6–H2W---O4#1 = 161.5°], and, [O6–H1W---O2#2
= 3.032(3) Å, O6–H1W---O2#2 = 161.0°] Symmetry cods: #1
x+1, y, z; #2 –x+1, –y+2, –z+1. These hydrogen bonding interac-
tions between two adjacent fragments connected and extended
these units into a binuclear unit [10]. In addition, all the hydrogen
atoms from both sulfonic and nitro groups participate in the hy-
drogen bond, such as, O3–H3A---N1 and N2–H2D---O6, contrib-
uting to crystal packing stability.

140 C14H15N3O6S

H(3) 2i *0.3256 1.1547 0.2890 0.066
H(4) 2i *0.1804 1.2921 0.3706 0.062

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso

H(6) 2i 0.3419 0.9958 0.4283 0.051
H(7) 2i 0.3706 0.7731 0.3824 0.053
H(9) 2i 0.1177 0.7593 0.0770 0.076
H(10) 2i 0.2818 0.8991 *0.0550 0.091
H(12) 2i 0.8396 0.6413 *0.0081 0.087
H(13) 2i 0.6824 0.4997 0.1249 0.072
H(14A) 2i 0.8295 0.8863 *0.1143 0.155
H(14B) 2i 0.6017 0.9706 *0.1456 0.155
H(14C) 2i 0.6955 0.8379 *0.1867 0.155
H(2D) 2i 0.4462 0.5870 0.3210 0.068
H(3A) 2i *0.0973 0.8413 0.2608 0.105
H(1W) 2i 0.7651 0.5793 0.4186 0.120
H(2W) 2i 0.8546 0.5583 0.3174 0.120

Table 2. continued.

Atom Site x y z Uiso

C(1) 2i 0.1207(3) 0.9414(2) 0.3523(2) 0.042(1) 0.038(1) 0.042(1) *0.0026(9) 0.0011(9) *0.0044(9)
C(2) 2i *0.0825(4) 0.9914(2) 0.3095(2) 0.047(1) 0.044(1) 0.054(1) *0.004(1) *0.006(1) *0.010(1)
C(3) 2i *0.1916(4) 1.1224(2) 0.3171(2) 0.043(1) 0.046(1) 0.071(2) 0.003(1) *0.012(1) *0.009(1)
C(4) 2i *0.1054(4) 1.2048(2) 0.3652(2) 0.050(1) 0.039(1) 0.060(1) 0.002(1) 0.002(1) *0.009(1)
C(5) 2i 0.0951(3) 1.1563(2) 0.4058(2) 0.047(1) 0.037(1) 0.042(1) *0.0061(9) 0.001(1) *0.0052(9)
C(6) 2i 0.2077(3) 1.0264(2) 0.4001(2) 0.041(1) 0.041(1) 0.041(1) *0.0028(9) *0.0003(9) *0.0043(9)
C(7) 2i 0.2418(3) 0.8035(2) 0.3497(2) 0.043(1) 0.042(1) 0.045(1) *0.0014(9) *0.0029(9) *0.009(1)
C(8) 2i 0.3856(3) 0.6168(2) 0.1145(2) 0.046(1) 0.052(1) 0.047(1) *0.009(1) *0.005(1) *0.016(1)
C(9) 2i 0.2639(4) 0.7359(3) 0.0604(2) 0.060(2) 0.062(2) 0.063(2) *0.003(1) *0.004(1) *0.006(1)
C(10) 2i 0.3630(5) 0.8191(3) *0.0186(2) 0.095(2) 0.065(2) 0.061(2) *0.015(2) *0.009(2) 0.002(1)
C(11) 2i 0.5791(5) 0.7866(3) *0.0448(2) 0.092(2) 0.080(2) 0.050(2) *0.041(2) *0.002(2) *0.017(1)
C(12) 2i 0.6943(4) 0.6658(3) 0.0095(2) 0.058(2) 0.103(2) 0.066(2) *0.030(2) 0.009(1) *0.028(2)
C(13) 2i 0.6013(4) 0.5803(3) 0.0891(2) 0.054(2) 0.071(2) 0.057(2) *0.009(1) *0.005(1) *0.016(1)
C(14) 2i 0.6861(6) 0.8787(4) *0.1306(2) 0.139(3) 0.119(3) 0.062(2) *0.071(2) 0.012(2) *0.013(2)
N(1) 2i 0.1737(3) 0.7238(2) 0.3031(1) 0.041(1) 0.038(1) 0.049(1) 0.0011(8) *0.0016(8) *0.0089(8)
N(2) 2i 0.2924(3) 0.5900(2) 0.3109(1) 0.044(1) 0.041(1) 0.050(1) 0.0006(8) *0.0050(8) *0.0126(8)
N(3) 2i 0.1892(3) 1.2408(2) 0.4589(1) 0.058(1) 0.041(1) 0.051(1) *0.0059(9) *0.0009(9) *0.0096(9)
O(1) 2i 0.3730(3) 1.2015(2) 0.4875(1) 0.068(1) 0.066(1) 0.090(1) 0.0012(9) *0.026(1) *0.031(1)
O(2) 2i 0.0787(3) 1.3489(2) 0.4735(1) 0.079(1) 0.0480(9) 0.079(1) 0.0039(9) *0.0087(9) *0.0270(9)
O(3) 2i *0.1764(3) 0.9159(2) 0.2611(2) 0.062(1) 0.054(1) 0.099(1) 0.0063(8) *0.033(1) *0.028(1)
O(4) 2i 0.0421(2) 0.5263(2) 0.2069(1) 0.0467(9) 0.068(1) 0.070(1) *0.0165(8) *0.0059(8) *0.0181(9)
O(5) 2i 0.3990(3) 0.3814(2) 0.2468(1) 0.073(1) 0.0375(8) 0.067(1) 0.0032(8) *0.0038(8) *0.0129(7)
O(6) 2i 0.7171(3) 0.5745(2) 0.3614(2) 0.050(1) 0.094(1) 0.107(2) 0.0036(9) *0.017(1) *0.050(1)
S(1) 2i 0.26897(9) 0.51571(6) 0.22011(4) 0.0467(3) 0.0415(3) 0.0518(3) *0.0059(2) *0.0041(2) *0.0129(2)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23
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