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ratio = 14.8.

The title hydrazone compound, C14H10ClFN2O, adopts an E

configuration about the C N double bond. The dihedral

angle between the two substituted benzene rings is 11.6 (2)�.

The F atom is disordered over two sites with occupancies of

0.488 (2) and 0.512 (2). In the crystal, molecules are linked

through intermolecular N—H� � �O hydrogen bonds, forming

chains along the a axis. C—H� � �F and C—H� � �O interactions

also occur.

Related literature

For the biological properties of hydrazone compounds, see:

Ajani et al. (2010); Angelusiu et al. (2010); Zhang et al. (2010);

Horiuchi et al. (2009). For the crystal structures of hydrazone

compounds, see: Ban (2010); Hussain et al. (2010); Shalash et

al. (2010); Khaledi et al. (2009).

Experimental

Crystal data

C14H10ClFN2O
Mr = 276.69
Monoclinic, P21=n
a = 7.1110 (14) Å
b = 25.291 (3) Å

c = 7.6560 (15) Å
� = 111.472 (3)�

V = 1281.3 (4) Å3

Z = 4
Mo K� radiation

� = 0.30 mm�1

T = 298 K
0.20 � 0.17 � 0.17 mm

Data collection

Bruker APEXII diffractometer
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.942, Tmax = 0.950

10805 measured reflections
2734 independent reflections
1771 reflections with I > 2�(I)
Rint = 0.050

Refinement

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.123
S = 1.03
2734 reflections
185 parameters
3 restraints

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.20 e Å�3

��min = �0.17 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N2—H2� � �O1i 0.86 (2) 2.07 (2) 2.912 (2) 167 (2)
C3—H3� � �F1Aii 0.93 2.40 3.259 (2) 154 (2)
C7—H7� � �O1i 0.93 2.50 3.270 (2) 140 (2)

Symmetry codes: (i) x þ 1
2;�yþ 1

2; zþ 1
2; (ii) x; y; z� 1.

Data collection: APEX2 (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.

Financial support fromd Qiqihar University is acknowl-

edged.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: OM2388).

References

Ajani, O. O., Obafemi, C. A., Nwinyi, O. C. & Akinpelu, D. A. (2010). Bioorg.
Med. Chem. 18, 214–221.

Angelusiu, M. V., Barbuceanu, S. F., Draghici, C. & Almajan, G. L. (2010). Eur.
J. Med. Chem. 45, 2055–2062.

Ban, H.-Y. (2010). Acta Cryst. E66, o3240.
Bruker (2007). APEX2 and SAINT. Bruker AXS Inc., Madison, Wisconsin,

USA.
Horiuchi, T., Nagata, M., Kitagawab, M., Akahane, K. & Uoto, K. (2009).

Bioorg. Med. Chem. 17, 7850–7860.
Hussain, A., Shafiq, Z., Tahir, M. N. & Yaqub, M. (2010). Acta Cryst. E66,

o1888.
Khaledi, H., Saharin, S. M., Mohd Ali, H., Robinson, W. T. & Abdulla, M. A.

(2009). Acta Cryst. E65, o1920.
Shalash, M., Salhin, A., Adnan, R., Yeap, C. S. & Fun, H.-K. (2010). Acta Cryst.

E66, o3126–o3127.
Sheldrick, G. M. (1996). SADABS. University of Göttingen, Germany.
Sheldrick, G. M. (2008). Acta Cryst. A64, 112–122.
Zhang, Y. H., Zhang, L., Liu, L., Guo, J. X., Wu, D. L., Xu, G. C., Wang, X. H.

& Jia, D. Z. (2010). Inorg. Chim. Acta, 363, 289–293.

organic compounds

Acta Cryst. (2011). E67, o233 doi:10.1107/S1600536810053043 Wei-Guang Zhang o233

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB3
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB6
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB6
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB8
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB8
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB9
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB10
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB11
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=om2388&bbid=BB11


supplementary materials



supplementary materials

sup-1

Acta Cryst. (2011). E67, o233    [ doi:10.1107/S1600536810053043 ]

N'-(2-Chlorobenzylidene)-2-fluorobenzohydrazide

W.-G. Zhang

Comment

Benzoylhydrazones are a kind of special Schiff base bearing the –C(O)—NH—N=CH– groups. The hydrazone compounds
have received much attention for their excellent biological properties (Ajani et al., 2010; Angelusiu et al., 2010; Zhang et
al., 2010; Horiuchi et al., 2009) as well as their crystal structures (Ban, 2010; Hussain et al., 2010; Shalash et al., 2010;
Khaledi et al., 2009). In the present paper, the title new hydrazone compound is reported.

The compound adopts an E configuration about the C═N double bond (Fig. 1). The dihedral angle between the two sub-
stituted benzene rings is 11.6 (2)°. The F atom is disordered over two sites with occupancies of 0.488 (2) and 0.512 (2). There
is an intramolecular N—H···F hydrogen bond in the molecule. In the crystal structure, molecules are linked through inter-
molecular N—H···O and C—H···O hydrogen bonds (Table 1), forming chains along the a axis (Fig. 2). Moreover, there still
presence of one non-classical C—H···F hydrogen bonding (Table 1), and one weak pi-pi interaction with centroid-centroid
distance of 3.712 (2) Å.

Experimental

2-Chlorobenzaldehyde (0.140 g, 1 mmol) and 2-fluorobenzohydrazide (0.154 g, 1 mmol) were mixed in 50 ml me thanol.
The mixture was stirred and refluxed for 30 min and cooled to room temperature to give a colorless solution. Colorless
block-shaped single crystals were obtained on slow evaporation of the solution in air.

Refinement

H2 was located in a difference Fourier map and refined with the N—H distance restrained to 0.86 (1) Å. The remaining H
atoms were positioned geometrically, with C—H = 0.93 Å, and with Uiso(H) = 1.2Ueq(C). The F atom is disordered over two

sites with occupancies of 0.512 (2) and 0.488 (2). The C-F distance was restrained (DFIX) to a target value of 1.350 (5) Å.

Figures

Fig. 1. The molecular structure of the title compound, showing the atom-numbering scheme
and displacement ellipsoids drawn at the 30% probability level.

Fig. 2. The molecular packing of the title compound viewed along the c axis. Hydrogen bonds
are shown as dashed lines. H-atoms not involved in hydrogen bonding have been omitted for
clarity.

http://dx.doi.org/10.1107/S1600536810053043
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Zhang,%20W.-G.
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i>N'-(2-Chlorobenzylidene)-2-fluorobenzohydrazide

Crystal data

C14H10ClFN2O F(000) = 568

Mr = 276.69 Dx = 1.434 Mg m−3

Monoclinic, P21/n Mo Kα radiation, λ = 0.71073 Å
Hall symbol: -P 2yn Cell parameters from 1387 reflections
a = 7.1110 (14) Å θ = 2.5–24.6°
b = 25.291 (3) Å µ = 0.30 mm−1

c = 7.6560 (15) Å T = 298 K
β = 111.472 (3)° Block, colorless

V = 1281.3 (4) Å3 0.20 × 0.17 × 0.17 mm
Z = 4

Data collection

Bruker APEXII
diffractometer 2734 independent reflections

Radiation source: fine-focus sealed tube 1771 reflections with I > 2σ(I)
graphite Rint = 0.050

ω scans θmax = 27.0°, θmin = 1.6°
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996) h = −8→9

Tmin = 0.942, Tmax = 0.950 k = −32→32
10805 measured reflections l = −9→9

Refinement

Refinement on F2 Primary atom site location: structure-invariant direct
methods

Least-squares matrix: full Secondary atom site location: difference Fourier map

R[F2 > 2σ(F2)] = 0.053
Hydrogen site location: inferred from neighbouring
sites

wR(F2) = 0.123
H atoms treated by a mixture of independent and
constrained refinement

S = 1.03
w = 1/[σ2(Fo

2) + (0.0447P)2 + 0.2578P]
where P = (Fo

2 + 2Fc
2)/3

2734 reflections (Δ/σ)max < 0.001

185 parameters Δρmax = 0.20 e Å−3

3 restraints Δρmin = −0.17 e Å−3

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 mat-
rix. 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
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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 F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 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 (Å2)

x y z Uiso*/Ueq Occ. (<1)
Cl1 0.79975 (13) 0.45321 (3) 0.51687 (11) 0.0759 (3)
F1A 0.6784 (6) 0.24779 (12) 0.8540 (4) 0.0821 (14) 0.512 (4)
F1B 0.7132 (5) 0.09899 (12) 0.5057 (4) 0.0719 (13) 0.488 (4)
O1 0.5332 (3) 0.19241 (6) 0.3381 (2) 0.0543 (5)
N1 0.6941 (3) 0.29004 (7) 0.3616 (2) 0.0414 (5)
N2 0.7342 (3) 0.25676 (8) 0.5135 (3) 0.0445 (5)
H2 0.826 (3) 0.2667 (9) 0.617 (3) 0.053*
C1 0.7557 (4) 0.42979 (10) 0.2922 (3) 0.0478 (6)
C2 0.7356 (3) 0.37588 (9) 0.2559 (3) 0.0401 (5)
C3 0.7001 (4) 0.35952 (10) 0.0726 (3) 0.0489 (6)
H3 0.6845 0.3237 0.0435 0.059*
C4 0.6877 (4) 0.39541 (13) −0.0655 (4) 0.0642 (8)
H4 0.6663 0.3839 −0.1866 0.077*
C5 0.7070 (5) 0.44840 (13) −0.0241 (4) 0.0753 (9)
H5 0.6971 0.4727 −0.1183 0.090*
C6 0.7407 (4) 0.46597 (11) 0.1538 (4) 0.0663 (8)
H6 0.7532 0.5019 0.1808 0.080*
C7 0.7584 (3) 0.33724 (9) 0.4035 (3) 0.0416 (6)
H7 0.8200 0.3470 0.5288 0.050*
C8 0.6477 (3) 0.20886 (9) 0.4899 (3) 0.0387 (5)
C9 0.6963 (3) 0.17703 (9) 0.6648 (3) 0.0375 (5)
C10 0.7213 (4) 0.12300 (10) 0.6606 (4) 0.0507 (6)
H10 0.7113 0.1071 0.5481 0.061* 0.512 (4)
C11 0.7599 (4) 0.09235 (12) 0.8154 (5) 0.0741 (9)
H11 0.7775 0.0561 0.8081 0.089*
C12 0.7729 (4) 0.11456 (17) 0.9811 (5) 0.0805 (11)
H12 0.7987 0.0934 1.0867 0.097*
C13 0.7482 (4) 0.16775 (16) 0.9932 (4) 0.0712 (9)
H13 0.7566 0.1833 1.1059 0.085*
C14 0.7105 (4) 0.19780 (11) 0.8342 (3) 0.0533 (7)
H14 0.6938 0.2341 0.8423 0.064* 0.488 (4)

Atomic displacement parameters (Å2)

U11 U22 U33 U12 U13 U23

Cl1 0.1118 (7) 0.0547 (5) 0.0717 (6) −0.0195 (4) 0.0461 (5) −0.0190 (4)
F1A 0.137 (3) 0.059 (2) 0.068 (2) −0.020 (2) 0.059 (2) −0.0216 (16)
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F1B 0.090 (3) 0.046 (2) 0.082 (3) 0.0040 (16) 0.034 (2) −0.0095 (17)
O1 0.0658 (12) 0.0487 (10) 0.0334 (10) −0.0124 (9) 0.0006 (8) −0.0030 (8)
N1 0.0445 (11) 0.0424 (11) 0.0313 (10) −0.0007 (9) 0.0066 (8) 0.0066 (9)
N2 0.0504 (13) 0.0412 (11) 0.0303 (11) −0.0095 (9) 0.0011 (9) 0.0026 (9)
C1 0.0509 (15) 0.0456 (15) 0.0503 (16) −0.0004 (12) 0.0224 (12) 0.0004 (12)
C2 0.0349 (13) 0.0450 (14) 0.0387 (13) 0.0013 (10) 0.0115 (10) 0.0033 (11)
C3 0.0513 (15) 0.0525 (15) 0.0407 (15) 0.0063 (12) 0.0141 (12) 0.0026 (12)
C4 0.0694 (19) 0.083 (2) 0.0387 (16) 0.0155 (16) 0.0182 (14) 0.0127 (15)
C5 0.089 (2) 0.077 (2) 0.065 (2) 0.0196 (18) 0.0336 (18) 0.0363 (18)
C6 0.080 (2) 0.0455 (16) 0.080 (2) 0.0077 (14) 0.0365 (18) 0.0146 (15)
C7 0.0449 (14) 0.0424 (14) 0.0332 (13) −0.0030 (11) 0.0093 (10) 0.0003 (11)
C8 0.0381 (13) 0.0418 (13) 0.0332 (13) −0.0006 (11) 0.0095 (11) −0.0022 (10)
C9 0.0318 (12) 0.0447 (14) 0.0314 (12) −0.0034 (10) 0.0062 (9) 0.0026 (10)
C10 0.0434 (15) 0.0472 (15) 0.0591 (17) 0.0026 (12) 0.0161 (13) 0.0076 (14)
C11 0.0605 (19) 0.0587 (19) 0.096 (3) 0.0067 (15) 0.0203 (18) 0.0356 (19)
C12 0.057 (2) 0.106 (3) 0.066 (2) −0.0101 (18) 0.0085 (16) 0.044 (2)
C13 0.0576 (18) 0.117 (3) 0.0361 (16) −0.0247 (18) 0.0141 (13) 0.0039 (17)
C14 0.0479 (15) 0.0685 (19) 0.0409 (16) −0.0120 (13) 0.0131 (12) −0.0060 (14)

Geometric parameters (Å, °)

Cl1—C1 1.736 (3) C5—C6 1.368 (4)
F1A—C14 1.303 (3) C5—H5 0.9300
F1B—C10 1.315 (3) C6—H6 0.9300
O1—C8 1.222 (2) C7—H7 0.9300
N1—C7 1.276 (3) C8—C9 1.491 (3)
N1—N2 1.379 (2) C9—C14 1.368 (3)
N2—C8 1.340 (3) C9—C10 1.380 (3)
N2—H2 0.861 (16) C10—C11 1.357 (4)
C1—C6 1.374 (3) C10—H10 0.9300
C1—C2 1.388 (3) C11—C12 1.360 (4)
C2—C3 1.395 (3) C11—H11 0.9300
C2—C7 1.457 (3) C12—C13 1.364 (5)
C3—C4 1.372 (3) C12—H12 0.9300
C3—H3 0.9300 C13—C14 1.376 (4)
C4—C5 1.372 (4) C13—H13 0.9300
C4—H4 0.9300 C14—H14 0.9300

C7—N1—N2 114.48 (18) O1—C8—N2 123.3 (2)
C8—N2—N1 119.66 (18) O1—C8—C9 121.7 (2)
C8—N2—H2 123.0 (16) N2—C8—C9 114.99 (19)
N1—N2—H2 116.9 (16) C14—C9—C10 115.9 (2)
C6—C1—C2 121.7 (2) C14—C9—C8 123.8 (2)
C6—C1—Cl1 118.2 (2) C10—C9—C8 120.2 (2)
C2—C1—Cl1 120.10 (19) F1B—C10—C11 116.9 (3)
C1—C2—C3 117.4 (2) F1B—C10—C9 121.0 (3)
C1—C2—C7 122.0 (2) C11—C10—C9 122.1 (3)
C3—C2—C7 120.6 (2) C11—C10—H10 118.9
C4—C3—C2 121.1 (2) C9—C10—H10 118.9
C4—C3—H3 119.5 C10—C11—C12 120.1 (3)
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C2—C3—H3 119.5 C10—C11—H11 119.9
C3—C4—C5 119.7 (3) C12—C11—H11 119.9
C3—C4—H4 120.1 C11—C12—C13 120.3 (3)
C5—C4—H4 120.1 C11—C12—H12 119.9
C6—C5—C4 120.9 (3) C13—C12—H12 119.9
C6—C5—H5 119.6 C12—C13—C14 118.2 (3)
C4—C5—H5 119.6 C12—C13—H13 120.9
C5—C6—C1 119.2 (3) C14—C13—H13 120.9
C5—C6—H6 120.4 F1A—C14—C9 121.8 (3)
C1—C6—H6 120.4 F1A—C14—C13 114.8 (3)
N1—C7—C2 120.3 (2) C9—C14—C13 123.3 (3)
N1—C7—H7 119.9 C9—C14—H14 118.3
C2—C7—H7 119.9 C13—C14—H14 118.3

Hydrogen-bond geometry (Å, °)

D—H···A D—H H···A D···A D—H···A

N2—H2···O1i 0.86 (2) 2.07 (2) 2.912 (2) 167 (2)
N2—H2···F1A 0.86 (2) 2.45 (2) 2.785 (2) 104 (2)

C3—H3···F1Aii 0.93 2.40 3.259 (2) 154 (2)

C7—H7···O1i 0.93 2.50 3.270 (2) 140 (2)
Symmetry codes: (i) x+1/2, −y+1/2, z+1/2; (ii) x, y, z−1.
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Fig. 1
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Fig. 2


