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The title compound, C;4HoCl,N;0;, was prepared by the
reaction of 3-nitrobenzohydrazide with 2,4-dichlorobenzalde-
hyde. The molecule adopts an E configuration about the C=N
bond. The dihedral angle between the two benzene rings is
4.6 (2)°. In the crystal, the hydrazone molecules are linked
through intermolecular N—H- - -O hydrogen bonds, forming
chains along the c axis.

Related literature

For medical applications of hydrazones, see: Ajani et al
(2010); Zhang et al. (2010); Angelusiu et al. (2010). For related
structures, see: Huang & Wu (2010); Khaledi ez al. (2010);
Zhou & Yang (2010); Ji & Lu (2010); Singh & Singh (2010);
Ahmad et al. (2010). For similar compounds that we have
reported recently, see: Dai & Mao (2010a,b).
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Experimental

Crystal data

C,.HyCLN;0;4
M, = 338.14
Monoclinic, PZL /c
a=12.004 (3) A
b=14384 (3) A

c=8465(2) A

B =96.302 (2)°

V = 14528 (6) A’
Z=4

Mo Ka radiation

=046 mm~! 0.20 x 0.20 x 0.18 mm
T =298 K

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2001)
Tnin = 0.913, Tpa = 0.921

11555 measured reflections
3163 independent reflections
2128 reflections with 7 > 20(1)
Rine = 0.038

Refinement

R[F? > 20(F%)] = 0.043 H atoms treated by a mixture of
wR(F?) = 0.107 independent and constrained
S =1.05 refinement

3163 reflections Apmax =022 ¢ A7

202 parameters ApPmin = —0.20 e A3

1 restraint

Table 1 .

Hydrogen-bond geometry (A, °).

D-H--A D-H H--A D---A D-H--A
N2—H2...01' 0.89 (1) 2.04 (2) 2.859 (2) 152 (2)

Symmetry code: (i) x, —y + 3,z + 1

Data collection: SMART (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

We acknowledge the Jiangsu Provincial Key Laboratory of
Coastal Wetland Bioresources and Environmental Protection
for financial support (project No. JLCBE07026).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: SJ5069).
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(E)-N'-(2,4-Dichlorobenzylidene)-3-nitrobenzohydrazide

F.-L. Mao and C.-H. Dai

Comment

In the last few years, medical applications of a number of hydrazone compounds have been received much attention (Ajani
et al., 2010; Zhang et al., 2010; Angelusiu et al., 2010). The structures of several hydrazone derivatives have also been
determined (Huang & Wu, 2010; Khaledi et al., 2010; Zhou & Yang, 2010; Ji & Lu, 2010; Singh & Singh, 2010; Ahmad
et al., 2010). As a continuation of our work on this area (Dai & Mao, 2010a,b), in this paper, we report the structure of the

new derivative EN'-(2,4-dichlorobenzylidene)-3-nitrobenzohydrazide.

In the molecule of the title compound, the dihedral angle between the C1---C6 and C9--:C14 benzene rings is 4.6 (2)°.
The O2/N3/03 plane forms a dihedral angle of 8.9 (2)° with the C9---C14 benzene ring. The bond lengths and angles are
comparable to those found in the hydrazone compounds cited above. In the crystal structure, the hydrazone molecules are
linked through intermolecular N—H---O hydrogen bonds (Table 1), to form one-dimensional chains along the ¢ axis, as
shown in Fig. 2.

Experimental

The reaction of 3-nitrobenzohydrazide (0.181 g, 1 mmol) with 2,4-dichlorobenzaldehyde (0.174 g, 1 mmol) in 50 ml meth-
anol at room temperature afforded the title compound. Yellow block-shaped single crystals were formed by slow evaporation

of the clear solution in air.

Refinement

The amino H atom was located in a difference Fourier map and refined with N—H = 0.90 (1) A, and Ujg, = 0.08 AZ. Other
H atoms were positioned geometrically (C—H = 0.93 A) and refined as riding with Ujgo(H) = 1.2 Ueq(C).

Figures

- x ..\ - |Fig. L. The molecular structure of the title compound showing 30% probability displacement
; i ellipsoids and the atomic numbering.

Fig. 2. Crystal packing of the title compound, viewed down the b axis. Intermolecular interac-
tions are drawn as dashed lines.
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(B)-N'-(2,4-Dichlorobenzylidene)-3-nitrobenzohydrazide

Crystal data
C14HoCIpN303

M, =338.14
Monoclinic, P2;/c
Hall symbol: -P 2ybc
a=12.004 (3) A
b=14384 (3) A
c=28.4652) A
B=96.302 (2)°

v =1452.8 (6) A>
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
graphite
® scans

Absorption correction: multi-scan
(SADABS;, Bruker, 2001)

Tmin = 0.913, Tipax = 0.921
11555 measured reflections

Refinement

Refinement on F>

Least-squares matrix: full

R[F? > 26(F%)] = 0.043
WR(F?)=0.107
5§=1.05

3163 reflections
202 parameters

1 restraint

Special details

F(000) = 688
Dy=1.546 Mgm >
Mo Ko radiation, A =0.71073 A

Cell parameters from 2237 reflections

0=2.3-245°
p=046 mm '
T=298K

Block, yellow
0.20 x 0.20 x 0.18 mm

3163 independent reflections
2128 reflections with /> 2o(/)
Rint=0.038

Omax = 27.0°, Oppin = 2.2°

h=-15—13
k=-18—18
[=-10—10

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H atoms treated by a mixture of independent and
constrained refinement

w=1/[c2(Fy?) + (0.0467P)* + 0.1033P]
where P = (F,> + 2F2)/3

(A/6)max < 0.001

Apmax =022 ¢ A3

Apmin=-0.20¢ A3

Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full covariance matrix. The

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds
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in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used
for estimating esds involving 1.s. planes.

Refinement. Refinement of F> against ALL reflections. The weighted R-factor wR and goodness of fit S are based on Fz, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F?> Zsigma(Fz) is used only for calculat-

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice

as large as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

X y z Uiso*/ch
cl 0.26406 (6) —0.09815 (4) 0.11977 (8) 0.0651 (2)
cR2 0.49631 (6) ~0.18532 (5) —0.36654 (9) 0.0760 (3)
N1 0.28128 (14) 0.18486 (11) ~0.03316 (19) 0.0344 (4)
N2 0.23633 (14) 0.25093 (11) 0.06051 (18) 0.0342 (4)
N3 0.12644 (17) 0.66091 (13) 0.0801 (3) 0.0542 (5)
o1 0.20635 (13) 0.34676 (9) ~0.15308 (16) 0.0454 (4)
02 0.19086 (19) 0.67781 (12) -0.0175 3) 0.0808 (6)
03 0.06980 (18) 0.71959 (12) 0.1368 (3) 0.0922 (7)
Cl 0.33504 (17) —0.06183 (14) -0.0373 3) 0.0385 (5)
2 0.34878 (16) 0.03282 (13) —0.0659 (2) 0.0330 (5)
C3 0.40982 (18) 0.05744 (14) ~0.1909 (2) 0.0394 (5)
H3 0.4201 0.1200 —-0.2128 0.047*
c4 0.45528 (18) ~0.00914 (16) ~0.2829 (2) 0.0449 (5)
H4 0.4973 0.0084 —0.3640 0.054*
Cs 0.43747 (18) ~0.10158 (15) -0.2525 (3) 0.0446 (6)
C6 0.37757 (18) ~0.12984 (15) -0.1318 (3) 0.0451 (6)
Hé6 0.3657 —0.1926 —0.1135 0.054*
c7 0.30075 (17) 0.10478 (13) 0.0282 (2) 0.0353 ()
H7 0.2847 0.0923 0.1311 0.042%*
Cs 0.20044 (16) 0.33100 (13) —0.0112 (2) 0.0320 (5)
C9 0.15054 (16) 0.40225 (13) 0.0894 (2) 0.0296 (4)
C10 0.16380 (16) 0.49489 (13) 0.0476 (2) 0.0340 (5)
H10 0.2056 0.5105 —0.0347 0.041%*
Cll1 0.11400 (18) 0.56310 (14) 0.1300 (2) 0.0386 (5)
c12 0.05041 (19) 0.54271 (16) 0.2516 (3) 0.0490 (6)
H12 0.0173 0.5898 0.3054 0.059*
C13 0.03713 (19) 0.45074 (17) 0.2916 (3) 0.0477 (6)
H13 —0.0056 0.4356 0.3732 0.057*
Cl4 0.08693 (16) 0.38009 (15) 0.2110 (2) 0.0376 (5)
H14 0.0774 0.3183 0.2388 0.045*
H2 0.231 (2) 0.2398 (18) 0.1627 (14) 0.080*
Atomic displacement parameters (142 )

Ul U2 U3 U2 U3 U3

cll 0.0776 (5) 0.0440 (4) 0.0797 (5) —0.0040 (3) 0.0359 (4) 0.0085 (3)
cR2 0.0832 (5) 0.0620 (4) 0.0845 (5) 0.0183 (4) 0.0174 (4) —0.0351 (4)
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N1
N2
N3
0O1
02
03
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
Cl12
Cl13
Cl14

0.0418 (10)
0.0493 (11)
0.0544 (14)
0.0735 (11)
0.1069 (17)
0.0933 (15)
0.0363 (12)
0.0334 (11)
0.0489 (14)
0.0486 (14)
0.0425 (13)
0.0474 (14)
0.0415 (13)
0.0382 (12)
0.0300 (11)
0.0338 (11)
0.0376 (12)
0.0478 (14)
0.0452 (14)
0.0391 (12)

Geometric parameters (4, °)

Cl1—C1
CI2—C5
N1—C7
NI—N2
N2—C8
N2—H?2
N3—O03
N3—02
N3—C11
01—C8
C1—Cé6
Cl—C2
C2—C3
c2—C7
C3—C4
C3—H3
C7—N1—N2
C8—N2—NI1
C8—N2—H2
N1—N2—H2
03—N3—02
03—N3—C11
02—N3—Cl11
C6—Cl1—C2
C6—C1—Cl1
C2—C1—Cl1

0.0307 (9)
0.0294 (9)

0.0335 (11)
0.0371 (8)

0.0392 (10)
0.0387 (10)
0.0334 (11)
0.0326 (11)
0.0332 (11)
0.0508 (14)
0.0420 (13)
0.0297 (11)
0.0348 (11)
0.0286 (10)
0.0327 (11)
0.0334 (11)
0.0341 (11)
0.0534 (15)
0.0649 (16)
0.0430 (12)

1.736 (2)
1.741 (2)
1.275 (2)
1.384 (2)
1.350 (2)
0.889 (10)
1.215 (2)
1.216 (3)
1.481 (3)
1232 (2)
1.395 (3)
1.396 (3)
1.397 (3)
1.463 (3)
1.383 (3)
0.9300

116.89 (16)
116.96 (15)
122.3 (17)
120.7 (17)
123.7(2)
117.9 (2)
118.37 (19)
121.8 (2)
117.98 (16)
120.26 (16)

0.0095 (8)
0.0126 (8)
0.0004 (11)
0.0187 (7)
0.0370 (14)
0.0411 (14)
0.0034 (10)
0.0011 (9)
0.0059 (10)
0.0098 (10)
0.0013 (11)
~0.0002 (12)
0.0068 (9)
0.0066 (9)
0.0024 (8)
0.0048 (9)
~0.0017 (10)
0.0054 (11)
0.0155 (10)
0.0070 (9)

~0.0038 (7)
0.0000 (7)
~0.0153 (10)
0.0037 (6)
0.0029 (10)
~0.0234 (12)
0.0002 (9)
~0.0038 (8)
~0.0011 (9)
~0.0078 (10)
~0.0168 (10)
~0.0072 (10)
~0.0008 (8)
~0.0021 (8)
~0.0012 (8)
~0.0041 (8)
~0.0076 (9)
~0.0160 (11)
~0.0011 (11)
0.0031 (9)

0.0318 (9) 0.0035 (8)
0.0259 (8) 0.0063 (8)
0.0733 (15) 0.0013 (10)
0.0285 (8) 0.0118 (7)
0.1022 (16) ~0.0029 (10)
0.151 (2) 0.0116 (10)
0.0455 (12) 0.0019 (9)
0.0324 (11) 0.0044 (9)
0.0365 (12) 0.0037 (10)
0.0365 (12) 0.0040 (11)
0.0484 (13) 0.0102 (10)
0.0568 (14) 0.0037 (10)
0.0301 (11) 0.0036 (9)
0.0299 (11) ~0.0011 (9)
0.0258 (10) 0.0025 (8)
0.0351 (11) ~0.0003 (9)
0.0426 (12) 0.0050 (9)
0.0460 (13) 0.0155 (11)
0.0355 (12) 0.0095 (12)
0.0315 (11) 0.0030 (10)
C4—C5
C4—H4
C5—C6
C6—H6
C7—H7
C8—C9
C9—Cl4
C9—C10
Cl10—Cl1
C10—H10
Cl1—C12
Cl2—Cl13
Cl2—HI2
C13—Cl4
C13—HI13
Cl4—H14
N1—C7—C2
N1—C7—H7
C2—C7—H7
01—C8—N2
01—C8—C9
N2—C8—C9
Cl14—C9—C10
Cl4—C9—C8
C10—C9—C8
C11—C10—C9

1.376 3)
0.9300
1374 (3)
0.9300
0.9300
1.499 (3)
1.384 (3)
1392 (3)
1378 3)
0.9300
1379 3)
1.379 3)
0.9300
1.395 (3)
0.9300
0.9300

118.86 (18)
120.6

120.6

123.05 (17)
119.84 (17)
117.11 (17)
119.82 (18)
123.54 (17)
116.48 (17)
118.99 (19)
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C1—C2—C3
Cl1—C2—C7
Cc3—C2—C7
C4—C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C6—C5—C4
C6—C5—CI12
C4—C5—CI12
C5—Co6—C1
C5—C6—H6
Cl1—C6—H6

Hydrogen-bond geometry (4, ©)

D—H-4
N2—H2--01

Symmetry codes: (i) x, —y+1/2, z+1/2.

117.44 (18)
122.28 (19)
120.28 (18)
121.5 (2)
119.2

119.2

119.0 (2)
120.5

120.5

122.0 (2)
119.02 (17)
118.97 (19)
118.3 (2)
120.9

120.9

D—H
0.89 (1)

C11—C10—H10
C9—C10—HI10
C10—C11—C12
C10—C11—N3
C12—C11—N3
Cl11—C12—C13
Cl11—C12—H12
C13—C12—H12
C12—C13—Cl14
C12—C13—H13
C14—C13—H13
C9—C14—C13
C9—C14—H14
C13—C14—H14

H-A
2.04 (2)

DA
2.859 (2)

120.5
120.5
1222 (2)
118.0 (2)
119.8 (2)
118.4 (2)
120.8
120.8
120.8 (2)
119.6
119.6
119.8 (2)
120.1
120.1

D—H-A
152 (2)
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Fig. 1
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Fig. 2
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