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The title compound, C,;sH4;N,O,, was obtained from the
reaction of 3-hydroxybenzaldhyde and 4-methylbenzo-
hydrazide in methanol. In the molecule, the benzene rings
form a dihedral angle of 2.9 (3)°. In the crystal, N—H- - -O and
O—H---O hydrogen bonds link the molecules into layers
parallel to (101). The crystal packing also exhibits 7—m
interactions between the aromatic rings [centroid—centroid
distance = 3.686 (4) A].

Related literature

For the biological activity of benzohydrazide compounds, see:
El-Sayed et al. (2011); Horiuchi et al. (2009). For benzohy-
drazide coordination compounds, see: El-Dissouky et al
(2010); Zhang et al. (2010). For standard bond lengths, see:
Allen et al. (1987). For the crystal structures of similar
compounds, see: Suleiman Gwaram et al. (2010); Liu et al.
(2011); Zhang et al. (2012).

OH

Experimental

Crystal data

CisHiN>O,
M, =254.28
Monoclinic, P2, /n

a=11.5203 (14) A
b =87228 (12) A
¢ =13.5793 (19) A

B = 106.889 (2)°
V =13057 (3) A®
Z =4

Mo Ko radiation

Data collection

Bruker SMART 1K CCD area-
detector diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

# =009 mm™!

T=298K
0.17 x 0.15 x 0.15 mm

5767 measured reflections
2193 independent reflections
1013 reflections with 7 > 20([)
Ript = 0.070

Tomin = 0.985, Tiax = 0.987

Refinement

R[F? > 20(F%)] = 0.057
wR(F?) = 0.160

§ =096

2193 reflections

176 parameters

1 restraint

H atoms treated by a mixture of
independent and constrained
refinement

APmax = 0.19 ¢ A3

Appin = —0.19 ¢ A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
N2—H2---02' 0.90 (1) 2.10 (2) 2.926 (4) 152 (3)
0O2—H2B---01" 0.82 191 2.713 (3) 166

Symmetry codes: (i) x —3, —y + 4,z =% (i) —x+3y -1 -z +3.

Data collection: SMART (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.

This project was sponsored by the Natural Development
Foundation of Hebei Province (grant No. B2011204051), the
Development Foundation of the Department of Education of
Hebei Province (grant No. 2010137) and the Research
Development Foundation of the Agricultural University of
Hebei.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CV5303).
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Comment

Benzohydrazide compounds are well known for their biological activities (El-Sayed ef al., 2011; Horiuchi et al., 2009). In
addition, benzohydrazide compounds have also been used as versatile ligands in coordination chemistry (El-Dissouky et
al., 2010, Zhang et al., 2010). As a contribution to a structural study on hydrazone compounds, we present here the
crystal structure of the title compound (I) obtained in the reaction of 3-hydroxybenzaldehyde with 4-methyl-
benzohydrazide in methanol.

In (I) (Fig. 1), two benzene rings form a dihedral angle of 2.9 (3)°. The bond lengths and angles are within normal
ranges (Allen et al., 1987), and agree well with those reported for related compounds (Suleiman Gwaram et al., 2010; Liu
et al., 2011; Zhang et al., 2012). Intermolecular N—H---O and O—H---O hydrogen bonds (Table 1) link the molecules
into layers parallel to (101). The crystal packing exhibits z—= interactions between the aromatic rings [centroid-centroid
distance = 3.686 (4) A].

Experimental

To a methanol solution (20 ml) of 3-hydroxybenzaldehyde (0.1 mmol, 12.2 mg) and 4-methylbenzohydrazide (0.1 mmol,
15.0 mg), a few drops of acetic acid were added. The mixture was refluxed for 1 h and then cooled to room temperature.
The white crystalline solid was collected by filtration, washed with cold methanol and dried in air. Single crystals,

suitable for X-ray diffraction, were obtained by slow evaporation of a methanol solution of the product in air.

Refinement

The amino H-atom was located in a difference Fourier map and was refined with a distance restraint, N—H = 0.90 (1) A.
The hydroxy and C-bound H atoms were positioned geometrically (O—H 0.82 A; C—H =0.93 - 0.96 A), and refined
using a riding model, with Uj,(H) = 1.2-1.5 U,(C, O).

Computing details

Data collection: SMART (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT (Bruker, 2007);
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication:
SHELXTL (Sheldrick, 2008).

Acta Cryst. (2012). E68, 01816 sup-1
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Figure 1

The molecular structure of (I), with the numbering scheme and displacement ellipsoids drawn at the 30% probability

level.

N'-(3-Hydroxybenzylidene)-4-methylbenzohydrazide

Crystal data

CisH14N O,

M, =254.28
Monoclinic, P2,/n
a=11.5203 (14) A
b=8.7228 (12) A
c=13.5793 (19) A
£ =106.889 (2)°
V'=1305.7 (3) A3
Z=4

Data collection

Bruker SMART 1K CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

w scan

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tnin = 0.985, Trnax = 0.987

Refinement

Refinement on F?
Least-squares matrix: full
R[F? > 20(F*)] = 0.057
wR(F?) =0.160

§=10.96

2193 reflections

176 parameters

1 restraint

Primary atom site location: structure-invariant

direct methods

F(000) =536

D,=1294Mgm™

Mo Ko radiation, 2 = 0.71073 A

Cell parameters from 1383 reflections

6=2.7-27.8°
4 =0.09 mm™!
T=298K

Prism, colourless
0.17 x 0.15 x 0.15 mm

5767 measured reflections
2193 independent reflections
1013 reflections with 7> 2a(/)

Ry =0.070

Omax = 25.1°, Opin = 2.8°
h=-10—13
k=-10—10
[=-16—11

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/[cX(F,?) + (0.0672P)*]
where P = (F 2+ 2F2)/3

(A/0)max < 0.001

Apmx=0.19 ¢ A3

Apmin=—0.19 ¢ A

Acta Cryst. (2012). E68, 01816
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Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > o(F?) is used
only for calculating 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 (4?)

x y z Uiso®Ueq

N1 0.0696 (3) 0.2934 (3) 1.0157 (2) 0.0449 (8)
N2 0.0285 (3) 0.3619 (3) 0.9196 (2) 0.0443 (8)
01 0.2096 (3) 0.4735 (3) 0.93581 (19) 0.0626 (8)
02 0.2664 (2) 0.0955 (3) 137553 (19) 0.0625 (8)
H2B 0.2708 0.0441 1.4271 0.094*

c1 0.0236 (3) 0.1217 (4) 1.1365 (3) 0.0392 (9)
c2 0.1324 (3) 0.1476 (4) 12118 (3) 0.0434 (10)
H2A 0.1869 0.2198 1.2012 0.052*

C3 0.1591 (4) 0.0654 (4) 13023 (3) 0.0437 (10)
C4 0.0790 (4) ~0.0422 (4) 13187 3) 0.0509 (10)
H4 0.0979 —0.0978 1.3797 0.061%*

Cs ~0.0290 (4) ~0.0666 (4) 1.2441 (3) 0.0565 (11)
H5 —0.0833 —0.1390 1.2548 0.068*

C6 ~0.0575 (3) 0.0154 (4) 1.1533 (3) 0.0506 (10)
H6 -0.1312 —0.0009 1.1034 0.061%*

c7 ~0.0067 (3) 0.2051 (4) 1.0389 (3) 0.0451 (10)
H7 —0.0835 0.1934 0.9927 0.054*

c8 0.1044 (4) 0.4477 (4) 0.8839 (3) 0.0427 (10)
9 0.0544 (4) 0.5105 (3) 0.7790 (3) 0.0410 (9)
C10 0.1221 (4) 0.6163 (4) 0.7431 (3) 0.0578 (11)
H10 0.1989 0.6433 0.7844 0.069*

cll 0.0779 (5) 0.6825 (4) 0.6472 (3) 0.0640 (12)
H11 0.1259 0.7524 0.6251 0.077*

C12 ~0.0351 (4) 0.6480 (4) 0.5838 (3) 0.0557 (11)
C13 ~0.1021 (4) 0.5414 (4) 0.6183 (3) 0.0566 (11)
H13 —0.1784 0.5141 0.5762 0.068*

Cl4 ~0.0587 (4) 0.4735 (4) 0.7144 (3) 0.0520 (11)
H14 —0.1064 0.4021 0.7356 0.062*

Cl15 ~0.0846 (4) 0.7240 (5) 0.4805 (3) 0.0806 (14)
H15A —0.1681 0.7508 0.4704 0.121*
H15B -0.0787 0.6547 0.4273 0.121*
H15C —0.0387 0.8150 0.4780 0.121*

H2 ~0.0506 (13) 0.367 (4) 0.884 (3) 0.080*

Acta Cryst. (2012). E68, 01816 sup-3
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Atomic displacement parameters (42)

Ull (]22 U33 U12 U13 l]23
N1 0.052 (2) 0.0353 (16) 0.0438 (19) 0.0031 (16) 0.0086 (17) 0.0024 (14)
N2 0.050 (2) 0.0366 (16) 0.0432 (19) 0.0005 (17) 0.0079 (17) 0.0067 (15)
0Ol 0.059 (2) 0.0708 (19) 0.0540 (17) —0.0164 (15) 0.0102 (16) —0.0015 (14)
02 0.057 (2) 0.0703 (19) 0.0532 (17) —0.0046 (15) 0.0047 (16) 0.0127 (14)
Cl 0.045 (3) 0.0292 (18) 0.042 (2) 0.0046 (17) 0.010 (2) —0.0003 (17)
C2 0.051 (3) 0.0307 (19) 0.051 (2) —0.0002 (17) 0.018 (2) —0.0006 (18)
C3 0.048 (3) 0.038 (2) 0.044 (2) 0.0030 (19) 0.012 (2) 0.0028 (18)
C4 0.063 (3) 0.038 (2) 0.051 (2) 0.000 (2) 0.017 (2) 0.0076 (19)
C5 0.071 (3) 0.039 (2) 0.062 (3) —0.015 (2) 0.023 (3) 0.002 (2)
C6 0.054 (3) 0.038 (2) 0.055 (3) —0.0064 (19) 0.008 (2) —0.0009 (19)
C7 0.051 (3) 0.0312 (19) 0.049 (2) 0.0020 (19) 0.007 (2) —0.0005 (18)
C8 0.052 (3) 0.0309 (19) 0.046 (2) —0.0014 (19) 0.015 (2) —0.0078 (18)
C9 0.053 (3) 0.0257 (18) 0.046 (2) —0.0005 (18) 0.018 (2) —0.0020 (17)
C10 0.062 (3) 0.052 (2) 0.061 (3) —0.011 (2) 0.021 (2) —0.003 (2)
Cl11 0.091 (4) 0.046 (2) 0.068 (3) —0.011 (2) 0.043 (3) 0.010 (2)
C12 0.076 (3) 0.038 (2) 0.061 (3) 0.018 (2) 0.033 (3) 0.005 (2)
C13 0.062 (3) 0.052 (2) 0.054 (3) 0.002 (2) 0.015 (2) 0.005 (2)
Cl4 0.063 (3) 0.040 (2) 0.054 (3) —0.003 (2) 0.018 (2) 0.0041 (19)
C15 0.114 (4) 0.066 (3) 0.068 (3) 0.029 (3) 0.037 (3) 0.026 (2)
Geometric parameters (A, ©)
N1—C7 1.276 (4) C6—H6 0.9300
NI1—N2 1.388 (4) C7—H7 0.9300
N2—C8 1.344 (4) C8—C9 1.478 (5)
N2—H2 0.898 (10) C9—Cl14 1.381 (4)
01—C8 1.233 (4) C9—C10 1.385 (5)
02—C3 1.368 (4) C10—C11 1.379 (5)
02—H2B 0.8200 C10—H10 0.9300
C1—Co6 1.380 (4) Cl1—C12 1.369 (5)
Cl1—C2 1.386 (4) Cl1—H11 0.9300
c1—C7 1.463 (4) C12—C13 1.374 (5)
C2—C3 1.378 (4) C12—C15 1.506 (5)
C2—H2A 0.9300 C13—Cl14 1.388 (4)
C3—C4 1.379 (4) C13—HI13 0.9300
C4—C5 1.374 (5) Cl4—H14 0.9300
C4—H4 0.9300 C15—HI5A 0.9600
C5—Co6 1.381 (5) C15—HI5B 0.9600
C5—H5 0.9300 C15—HI15C 0.9600
C7T—N1—N2 114.9 (3) 01—C8—C9 121.8 (4)
C8—N2—NI1 119.9 (3) N2—C8—C9 116.2 (4)
C8—N2—H2 117 (3) C14—C9—C10 117.1 (3)
NI1—N2—H?2 122 (3) C14—C9—C8 123.8 (3)
C3—02—H2B 109.5 C10—C9—C8 119.0 (4)
C6—C1—C2 119.9 (3) C11—C10—C9 121.3 (4)
C6—C1—C7 119.2 (4) C11—C10—H10 119.3
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C2—C1—C7 120.9 (3) C9—C10—H10 119.3
C3—C2—C1 119.5 (3) C12—C11—C10 121.6 (4)
C3—C2—H2A 120.2 Cl12—Cl1—HI1 119.2
Cl—C2—H2A 120.2 C10—C11—H11 119.2
02—C3—C2 118.0 (3) Cl1—CI12—CI3 117.4 (4)
02—C3—C4 121.3 (3) Cl1—C12—Cl15 121.5 (4)
C2—C3—C4 120.7 (4) C13—C12—Cl5 121.1 (4)
C5—C4—C3 119.5 (4) Cl12—C13—Cl4 121.6 (4)
C5—C4—H4 120.3 Cl12—CI13—HI3 119.2
C3—C4—H4 120.3 Cl4—C13—HI3 119.2
C4—C5—C6 120.5 (4) C9—C14—C13 120.9 (4)
C4—C5—H5 119.7 C9—Cl4—H14 119.6
C6—C5—H5 119.7 C13—Cl14—H14 119.6
C1—C6—C5 119.9 (4) Cl12—C15—HI5A 109.5
Cl1—C6—H6 120.1 Cl2—C15—HI5B 109.5
C5—C6—H6 120.1 H15A—C15—HI15B 109.5
N1—C7—Cl 121.6 (4) C12—C15—HI5C 109.5
N1—C7—H7 119.2 HI15A—C15—H15C 109.5
Cl—C7—H7 119.2 H15B—C15—HI5C 109.5
01—C8—N2 122.0 (3)

Hydrogen-bond geometry (4, °)

D—H-A D—H H-A DA D—H-A
N2—H2--02! 0.90 (1) 2.10 (2) 2.926 (4) 152 (3)
02—H2B--0li 0.82 1.91 2.713 3) 166

Symmetry codes: (i) x—1/2, —y+1/2, z—1/2; (ii) —x+1/2, y—1/2, —z+5/2.
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