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In the title compound, C;;H;oN;O-CH;0H, the hydrazone
molecule exists in a trans geometry with respect to the
methylidene unit and the dihedral angle between the two
substituted benzene rings is 42.6 (2)°. In the crystal, the
components are linked through N—H---O and O—H---O
hydrogen bonds, forming [100] chains of alternating hydra-
zone and methanol molecules.

Related literature

For the hydrazone compounds reported by one of the authors
recently and background refereences, see: Liu (2010a,b).
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Experimental

Crystal data

C,;H,yN;0-CH,0
M, = 31339

Triclinic, PT
a = 63874 (18) A

b=11724 (3) A Z=2

c=11.975(3) A Mo Ko radiation

a = 78.830 (3)° i =0.08 mm™

B =77.138 (3)° T =298 K

y = 84.807 (3)°, 0.20 x 0.18 x 0.13 mm
V =856.7 (4) A®

Data collection

Bruker SMART CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 1998)
Tmin = 0.984, Tax = 0.990

5975 measured reflections
3613 independent reflections
1755 reflections with I > 20(I)
Rine = 0.030

Refinement

R[F? > 20(F?)] = 0.060
wR(F?) = 0.169

S =1.00

3613 reflections

216 parameters

1 restraint

H atoms treated by a mixture of
independent and constrained
refinement

APmax = 0.16 € A7

APmin = —0.19e A

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H2B: - -02' 0.90 (1) 2.02 (1) 2.905 (3) 168 (2)
02—H2---01 0.82 1.92 2.720 (3) 166

Symmetry code: (i) x — 1,y, z.

Data collection: SMART (Bruker, 1998); cell refinement: SAINT
(Bruker, 1998); 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.

The work was supported by the Ten Hundred Thousand
Project of the Bureau of Education of Guangdong Province,
People’s Republic of China.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB6324).
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(E)-N'-[4-(Dimethylamino)benzylidene]-4-methylbenzohydrazide methanol
monosolvate

Huanyu Liu, Yanchun Cai, Jianyong Wu, Zhuolin Li and Guanwen Li

S1. Comment

Recently, the author has reported two new hydrazone compounds (Liu, 2010a,b). As a further study on these compounds,
in the present work, the title new hydrazone compound, (I), which crystallised as a methanol solvate, is reported.

In the title compound (Fig. 1), the methanol molecule is linked to the hydrazone molecule through O—H:--O and O—
H--'N hydrogen bonds (Table 1). The hydrazone molecule exists in a trans geometry with respect to the methylidene unit.
The dihedral angle between the two substituted benzene rings is 42.6 (2)°. In the crystal structure, the hydrazone and the
methanol molecules are linked through N—H---O and O—H:--O, hydrogen bonds (Table 1), to form chains along the a
axis (Fig. 2).

S2. Experimental

4-Dimethylaminobenzaldehyde (1.0 mmol, 153 mg) and 4-methylbenzohydrazide (1.0 mmol, 150 mg) were mixed in 50
mL methanol. The mixture was stirred at ambient temperature for 2 h and filtered. Colorless blocks of the title compound

were formed by slow evaporation of the filtrate for a week.

S3. Refinement

The amino hydrogen atom was located in an electronic density map and refined isotropically, with the N—H distance
restrained to 0.90 (1)A. Other hydrogen atoms were placed in calculated positions, with C—H = 0.93-0.96 A, O—H =
0.82 A, and refined as riding with Uj,(H) = 1.2U(C) and 1.5U(O and methyl C).
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Figure 1
Molecular structure of the title compound with 30% probability displacement ellipsoids. Hydrogen bonds are shown as

dashed lines.
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Figure 2

Packing structure of the title compound, viewed along the ¢ axis. Hydrogen bonds are shown as dashed lines. Hydrogen

atoms not involved in hydrogen bonding have been omitted.

(B)-N'-[4-(Dimethylamino)benzylidene]-4-methylbenzohydrazide methanol monosolvate

Crystal data

C17H19N3O'CH4O
M,=313.39
Triclinic, P1
a=63874 (18) A
b=11.724 3) A
c=11.975(3) A
o =178.830 (3)°
B=77.138 (3)°

y = 84.807 (3)°
V=2856.7(4) A>

Data collection

Bruker SMART CCD

diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator

7=

2

F(000) = 336

Dy=1215Mgm™
Mo Ko radiation, 2 =0.71073 A
Cell parameters from 744 reflections

0=2.6-24.9°

U

=0.08 mm™!

T=298K
Block, colorless
0.20 X 0.18 x 0.13 mm

w Scans

Absorption correction: multi-scan
(SADABS; Bruker, 1998)

Tin = 0.984, Troax =

0.990
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5975 measured reflections
3613 independent reflections
1755 reflections with > 20([)
Ry =0.030

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F*)] = 0.060

wR(F?)=0.169

§=1.00

3613 reflections

216 parameters

1 restraint

Primary atom site location: structure-invariant
direct methods

Special details

Omax = 27.0°, Oin = 2.7°

h=-8-8
k=-14—13
[=-15—15

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/[6*(F,2) + (0.0667P)?]
where P = (F,2 + 2F2)/3

(A/0)max < 0.001

Apmx=0.16 ¢ A3

Apmin=—0.19 ¢ A

Geometry. All esds (except the esd in the dihedral angle between two 1.s. 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 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 L.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > 2sigma(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 (42)

X y z Uiso®Ugq

N1 0.4251 (3) 0.17760 (17) 0.23171 (17) 0.0519 (6)
N2 0.2884 (3) 0.26788 (18) 0.27010 (18) 0.0518 (5)
N3 0.7692 (4) —0.29356 (18) 0.03356 (18) 0.0603 (6)
(0) 0.5681 (3) 0.37103 (15) 0.27273 (17) 0.0699 (6)
02 0.8472 (3) 0.19729 (18) 0.3439 (2) 0.0945 (7)
H2 0.7518 0.2406 0.3205 0.142*

Cl 0.6665 (4) —-0.2025 (2) 0.0848 (2) 0.0493 (6)
C2 0.4491 (4) —0.2032 (2) 0.1361 (2) 0.0584 (7)
H2A 0.3721 -0.2677 0.1391 0.070*

C3 0.3463 (4) —0.1095 (2) 0.1824 (2) 0.0595 (7)
H3 0.2001 -0.1121 0.2154 0.071*

C4 0.4524 (4) —0.0118 (2) 0.1816 (2) 0.0498 (6)
C5 0.6711 (4) -0.0127 (2) 0.1337 (2) 0.0563 (7)
H5 0.7481 0.0511 0.1331 0.068*

Cé6 0.7761 (4) —-0.1051 (2) 0.0874 (2) 0.0557 (7)
Ho6 0.9233 —0.1033 0.0571 0.067*

C7 0.3337 (4) 0.0872 (2) 0.2259 (2) 0.0547 (7)
H7 0.1853 0.0847 0.2511 0.066*

C8 0.3731 (4) 0.3636 (2) 0.2844 (2) 0.0494 (6)
C9 0.2198 (4) 0.4615 (2) 0.31429 (19) 0.0450 (6)
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C10 0.0261 (4) 0.4838 (2) 0.2788 (2) 0.0518 (7)
H10 —0.0156 0.4341 0.2368 0.062*
Cl11 —0.1058 (4) 0.5789 (2) 0.3052 (2) 0.0566 (7)
H11 —0.2332 0.5937 0.2783 0.068*
C12 —0.0529 (5) 0.6528 (2) 0.3707 (2) 0.0541 (7)
C13 0.1388 (5) 0.6292 (2) 0.4075 (2) 0.0601 (7)
H13 0.1772 0.6769 0.4525 0.072*
Cl4 0.2749 (4) 0.5360 (2) 0.3787 (2) 0.0534 (7)
H14 0.4051 0.5231 0.4029 0.064*
Cl15 —0.2024 (5) 0.7539 (2) 0.4031 (2) 0.0797 (9)
H15A —0.1317 0.8013 0.4390 0.119*
H15B —0.3298 0.7250 0.4567 0.119*
HI5C —0.2408 0.7996 0.3343 0.119%
Clé6 0.6496 (5) —0.3900 (2) 0.0267 (2) 0.0713 (8)
H16A 0.6002 —0.4333 0.1035 0.107*
H16B 0.7407 —0.4398 —0.0206 0.107*
H16C 0.5283 —0.3608 —0.0073 0.107*
C17 0.9965 (5) —0.2948 (2) —0.0162 (3) 0.0775 (9)
HI7A 1.0262 —-0.2307 —0.0798 0.116*
H17B 1.0406 —0.3666 —0.0439 0.116*
H17C 1.0740 —0.2879 0.0421 0.116*
C18 0.7566 (5) 0.1029 (3) 0.4231 (3) 0.0921 (11)
HI18A 0.8683 0.0469 0.4421 0.138*
H18B 0.6613 0.0677 0.3895 0.138*
HI18C 0.6774 0.1288 0.4925 0.138%*
H2B 0.1469 (18) 0.257 (2) 0.292 (2) 0.080*
Atomic displacement parameters (42)

Ul] U22 U33 U12 U13 le3
N1 0.0519 (13) 0.0437 (12) 0.0603 (14) 0.0045 (11) —0.0138 (10) —0.0106 (10)
N2 0.0470 (13) 0.0442 (12) 0.0652 (14) 0.0003 (11) —0.0110 (11) —0.0142 (10)
N3 0.0649 (16) 0.0474 (13) 0.0717 (15) —0.0017 (12) —0.0149 (12) —0.0181 (11)
0Ol 0.0476 (12) 0.0561 (12) 0.1090 (16) —0.0009 (9) —0.0189 (10) —0.0201 (10)
02 0.0519 (13) 0.0742 (15) 0.147 (2) 0.0031 (11) —0.0245 (13) 0.0062 (14)
Cl1 0.0572 (17) 0.0415 (14) 0.0500 (15) —0.0037 (13) —0.0151 (12) —0.0048 (12)
C2 0.0613 (18) 0.0485 (16) 0.0673 (18) —0.0154 (14) —0.0106 (14) —0.0129 (13)
C3 0.0467 (16) 0.0586 (17) 0.0754 (19) —0.0063 (13) —0.0093 (13) —0.0198 (15)
C4 0.0513 (16) 0.0435 (15) 0.0556 (16) —0.0021 (12) —0.0122 (12) —0.0100 (12)
C5 0.0564 (18) 0.0445 (15) 0.0668 (18) —0.0111 (13) —0.0067 (14) —0.0102 (13)
C6 0.0454 (15) 0.0507 (16) 0.0707 (18) —0.0079 (13) —0.0059 (13) —0.0148 (14)
C7 0.0490 (16) 0.0510 (16) 0.0647 (18) —0.0015 (13) —0.0106 (13) —0.0137 (13)
C8 0.0491 (16) 0.0465 (15) 0.0519 (15) —0.0034 (13) —0.0116 (12) —0.0057 (12)
C9 0.0453 (15) 0.0428 (14) 0.0447 (14) —0.0027 (12) —0.0084 (11) —0.0037 (11)
C10 0.0550 (17) 0.0513 (16) 0.0525 (15) —0.0004 (13) —0.0147 (13) —0.0142 (12)
Cl11 0.0539 (17) 0.0612 (17) 0.0537 (16) 0.0036 (14) —0.0137 (13) —0.0080 (13)
C12 0.0670 (19) 0.0428 (15) 0.0464 (15) 0.0046 (13) —0.0049 (13) —0.0044 (12)
C13 0.076 (2) 0.0510 (16) 0.0545 (17) —0.0121 (15) —0.0065 (14) —0.0174 (13)
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cl4 0.0561 (16) 0.0490 (16) 0.0579 (16) ~0.0079 (13) ~0.0166 (13) ~0.0088 (13)
C1s 0.101 (3) 0.0611 (19) 0.0695 (19) 0.0140 (17) ~0.0032 (17) ~0.0179 (15)
Cl16 0.091 (2) 0.0502 (17) 0.076 (2) ~0.0128 (16) ~0.0134 (16) ~0.0202 (14)
C17 0.073 (2) 0.073 (2) 0.088 (2) ~0.0007 (17) ~0.0077 (17) ~0.0311 (17)
C18 0.090 (3) 0.074 (2) 0.112 (3) 0.004 (2) -0.035 (2) ~0.005 (2)

Geometric parameters (4, °)

N1—C7 1.275 (3) C9—C10 1.383 (3)
NI1—N2 1.392 (3) C9—Cl4 1.386 (3)
N2—C8 1.344 (3) Ccl10—Cl11 1.378 (3)
N2—H2B 0.897 (10) C10—H10 0.9300
N3—Cl 1.376 (3) Cll—CI2 1.384 (3)
N3—C17 1.441 (3) Cl1—HI1 0.9300
N3—C16 1.445 (3) C12—Cl13 1.379 (4)
01—C8 1.232 (3) Cl12—Cl15 1.508 (3)
02—C18 1.387 (3) Cl13—Cl4 1.382 (3)
02—H2 0.8200 C13—HI3 0.9300
Ccl—C2 1.388 (3) Cl4—H14 0.9300
C1—C6 1.402 (3) C15—HI5A 0.9600
C2—C3 1.374 (3) C15—HI5B 0.9600
C2—H2A 0.9300 C15—HI15C 0.9600
C3—C4 1.381 (3) C16—HI16A 0.9600
C3—H3 0.9300 C16—H16B 0.9600
C4—C5 1.387 (3) C16—HI16C 0.9600
Cc4—C7 1.450 (3) C17—HI17A 0.9600
C5—C6 1.366 (3) C17—H17B 0.9600
C5—H5 0.9300 C17—HI17C 0.9600
C6—H6 0.9300 C18—HI8A 0.9600
C7—H7 0.9300 C18—HI18B 0.9600
C8—C9 1.485 (3) C18—HI8C 0.9600
C7—N1—N2 115.7 2) C9—C10—H10 119.7
C8—N2—N1 119.3 (2) C10—C11—C12 121.4 (3)
C8—N2—H2B 121.7 (17) C10—Cl11—H11 119.3
N1—N2—H2B 118.6 (17) Cl12—Cl11—HI1 119.3
Cl—N3—C17 121.3 (2) C13—CI12—Cl1 117.7 2)
C1—N3—C16 120.4 (2) C13—C12—Cl5 121.2 (3)
C17—N3—C16 118.3 (2) Cl11—C12—C15 121.1 (3)
C18—02—H2 109.5 Cl12—C13—Cl4 121.3 (2)
N3—Cl1—C2 121.3 (2) Cl12—CI13—HI3 119.4
N3—C1—C6 121.7 (2) Cl4—C13—HI3 119.4
C2—C1—C6 117.0 (2) C13—C14—C9 120.7 (3)
C3—C2—Cl 120.8 (2) C13—Cl14—H14 119.6
C3—C2—H2A 119.6 C9—Cl4—H14 119.6
Cl—C2—H2A 119.6 Cl12—C15—HI5A 109.5
C2—C3—C4 122.3 (2) Cl12—C15—HI5B 109.5
C2—C3—H3 118.9 H15A—C15—H15B 109.5
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C4—C3—H3
C3—C4—C5
C3—C4—C7
C5—C4—C7
Co—C5—C4
C6—C5—HS
C4—C5—HS5
C5—C6—Cl1
C5—C6—H6
C1—C6—H6
NI—C7—C4
N1—C7—H7
C4—CT7—H7
01—C8—N2
01—C8—C9
N2—C8—C9

C10—C9—Cl14

C10—C9—C8
C14—C9—C8

C11—C10—C9
C11—C10—H10

118.9
116.9 (2)
120.0 (2)
123.0 (2)
121.6 (2)
119.2
119.2
1213 (2)
119.3
119.3
122.5 (2)
118.7
118.7
1222 (2)
121.1 (2)
116.8 (2)
118.1 (2)
1232 (2)
118.6 (2)
120.7 (2)
119.7

C12—C15—HI15C
H15A—C15—H15C
H15B—C15—HI15C
N3—C16—HI16A
N3—C16—H16B
H16A—C16—HI16B
N3—Cl16—H16C
H16A—C16—HI16C
H16B—C16—H16C
N3—C17—HI17A
N3—C17—H17B
H17A—C17—HI17B
N3—C17—H17C
H17A—C17—H17C
H17B—C17—H17C
02—CI18—HI8A
02—C18—HI18B
HI8A—C18—HI18B
02—C18—HI18C
HI8A—CI18—HI8C
H18B—C18—H18C

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

Hydrogen-bond geometry (4, °)

N2—H2B--02i 2.02 (1) 2.905 (3)
02—H2-01 1.92 2.720 (3)

Symmetry code: (i) x—1, y, z.
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