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The title compound, C4H;(BrFN,O, adopts an E geometry
about the C=N bond. The dihedral angle between the mean
planes of the two benzene rings is 81.5 (6)°. In the crystal,
molecules are linked through intermolecular N—H-.-O
hydrogen bonds, forming chains running along the b axis.

Related literature

For general background to the biological activity of Schiff
bases, see: Bernardino et al. (2006); Ganjali et al. (2006). For
related structures, see: Jiang (2006); Wardell et al. (2007); Zhu
& He (2008); Li et al. (2009). For standard bond lengths, see:
Allen et al. (1987).

Br

Experimental

Crystal data

C,4H;0BrFN,O
M, =321.14

Orthorhombic, f’bca
a=11.853(2) A

b =9.6507 (18) A
c=22921 (4) A
V =26219 (8) A®
Z=8

Mo Ko radiation

u =314 mm™"
T=295K

0.44 x 0.12 x 0.07 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tnin = 0.633, Tpax = 0.798

15028 measured reflections
3111 independent reflections
1892 reflections with 7 > 20([)
Ript = 0.064

Refinement

R[F? > 20(F%)] = 0.043
WwR(F?) = 0.096

S =1.00

2094 reflections

172 parameters

H-atom parameters constrained
Apmax =031e A7

APmin = —057 e A3

Table 1

Hydrogen-bond geometry (A, °).

D-H--A D-H H--A D---A D-H--A
N1—HIA...01' 0.80 2.04 2.827 (3) 167

Symmetry code: (i) —x +3,y — 1, z.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-
Plus (Bruker, 2003); data reduction: SAINT-Plus; program(s) used to
solve structure: SHELXTL (Sheldrick, 2008); program(s) used to
refine structure: SHELXTL; molecular graphics: SHELXTL; soft-
ware used to prepare material for publication: SHELXTL.

This work was supported in part by a grant from China
Medical University.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: ZQ2093).

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin. Trans. 2, pp. S1-19.

Bernardino, A. M. R., Gomes, A. O., Charret, K. S., Freita, A. C. C., Machado,
G. M. C,, Canto-Cavalheiro, M. M., Leon, L. L. & Amaral, V. F. (2006). Eur.
J. Med. Chem. 41, 80-87.

Bruker (2001). SMART. Bruker AXS Inc., Madison, Wisconsin, USA.

Bruker (2003). SAINT-Plus. Bruker AXS Inc., Madison, Wisconsin, USA.

Ganjali, M. R., Faridbod, F., Norouzi, P. & Adib, M. (2006). Sens. Actuators B,
120, 119-124.

Jiang, Y.-Z. (2006). Hecheng Huaxue (Chin. J. Synth. Chem.), 14, 355-359.

Li, H., Sarojini, B. K., Narayana, B., Yathirajan, H. S. & Harrison, W. T. A.
(2009). Acta Cryst. E65, 01750.

Sheldrick, G. M. (2003). SADABS. University of Géttingen, Germany.

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122.

Wardell, S. M. S. V., de Souza, M. V. N,, Wardell, J. L., Low, J. N. & Glidewell,
C. (2007). Acta Cryst. B63, 879-895.

Zhu, Y.-C. & He, D.-H. (2008). Acta Cryst. E64, 01630.

0940

Zhang et al.

doi:10.1107/51600536811009937

Acta Cryst. (2011). E67, 0940


http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB11
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB3
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB6
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB8
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB9
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB10
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB10
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=zq2093&bbid=BB11

supplementary materials



supplementary materials

Acta Cryst. (2011). E67, 0940 [ d0i:10.1107/S1600536811009937 ]
(E)-N'-(2-Bromobenzylidene)-2-fluorobenzohydrazide
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Comment

Schiff bases have attracted much attention due to their diverse range of bioactivities in pharmaceutical and agrochemical field
(e.g. Bernardino et al., 2006; Ganjali et al., 2006). We now report the synthesis and crystal structure of the title compound

(Fig. 1).

In the title compound, the Schiff base molecule adopts an E geometry with respect to the C=N bond, as shown in Fig.
1.The bond lengths and bond angles for (I) are within normal ranges (Allen ef al., 1987). The dihedral angle between the
mean planes of the two benzene rings is 98.5 (6)°. The Schiff base moieties through intermolecular N—H--O hydrogen

bonds form chains along the b axis, which helps to consolidate the crystal packing (Fig 2).

Experimental

2-Fluorobenzohydrazide (0.1 mmol, 15.4 mg) and 2-bromobenzaldehyde (0.1 mmol, 18.4 mg) were dissolved in a methanol
solution (10 ml). The mixture was stirred at room temperature for 1 h and filtered. After keeping the filtrate in air for three

days, colorless block-like crystals were formed.

Refinement

The H1A atom bonded to N1 was located in a difference map and refined freely, other H atoms were placed in geometrically
idealized positions and allowed to ride on their parent atoms, with C—H = 0.93 for phenyl, 0.97 A for methylene H atoms,
and with Ujso(H) = 1.2Ueq(C).

Figures

-« | Fig. 1. The molecular structure of the title compound (thermal ellipsoids are shown at the
+=|30% probability level).

Fig. 2. The crystal packing of the title compound viewed down the b axis. The dashed lines
represent the hydrogen bonding interactions. Hydrogen atoms have been omitted for clarity.

(E)-N'-(2-Bromobenzylidene)-2-fluorobenzohydrazide

Crystal data
C14H10BI‘FN2O F(OOO) =1280
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M,=321.14
Orthorhombic, Pbca
Hall symbol: -P 2ac 2ab
a=11853(2)A
b=9.6507 (18) A
c=22921 (4) A
V=2621.9 (8) A°

Z=18

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
graphite
¢ and ® scans

Absorption correction: multi-scan
(SADABS;, Sheldrick, 2003)

Tmin = 0.633, Tnax = 0.798

15028 measured reflections

Refinement

Refinement on F2
Least-squares matrix: full
R[F? > 26(F?)] = 0.043
WR(F%) = 0.096

§=1.00

2094 reflections
172 parameters

0 restraints

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. 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

between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of

Dy=1.627Mgm >
Mo Ka radiation, A= 0.71073 A
Cell parameters from 2094 reflections

0=2.5-21.5°
p=3.14 mm’!
T=295K

Block, yellow
0.44 x 0.12 x 0.07 mm

3111 independent reflections
1892 reflections with /> 2o(/)
Rint = 0.064

Omax = 27.8°, Oppin = 2.5°

h=-15—15
k=-12—12
[=-30—-23

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w=1/[c2(Fy?) + (0.0385P)> + 0.3692P]
where P = (F,> + 2F2)/3

(A/6S)max = 0.001

ApPmax =031 ¢ A3

Apmin =—0.57 ¢ A7

cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) efc. 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.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

X y z Uiso*/ch
Brl 0.71246 (3) —0.03729 (4) 1.026973 (15) 0.05866 (15)
Fl 0.93107 (15) 0.5216 (2) 0.78445 (10) 0.0708 (6)
o1 0.71146 (17) 0.5201 (2) 0.83914 (9) 0.0438 (5)
N1 0.69850 (17) 0.2891 (2) 0.85414 (10) 0.0328 (5)
H1A 0.7221 0.2150 0.8442 0.039*
N2 0.64592 (18) 0.3061 (2) 0.90719 (9) 0.0328 (5)
C1 0.7828 (2) 0.3676 (3) 0.76568 (12) 0.0348 (7)
2 0.8798 (3) 0.4319 (3) 0.74739 (15) 0.0463 (8)
C3 0.9276 (3) 0.4075 (4) 0.69309 (17) 0.0674 (11)
H3 0.9928 0.4534 0.6815 0.081%*
c4 0.8758 (4) 0.3137 (5) 0.65694 (17) 0.0805 (13)
H4 0.9065 0.2961 0.6203 0.097*
Cs 0.7808 (4) 0.2461 (4) 0.67351 (16) 0.0708 (11)
H5 0.7473 0.1818 0.6487 0.085%*
C6 0.7341 (3) 0.2737 (3) 0.72758 (13) 0.0503 (9)
Hé6 0.6683 0.2281 0.7386 0.060*
c7 0.7291 (2) 0.4011 (3) 0.82290 (12) 0.0313 (6)
Cs 0.6410 (2) 0.1979 (3) 0.93891 (12) 0.0343 (7)
H8 0.6714 0.1148 0.9257 0.041%*
C9 0.5869 (2) 0.2055 (3) 0.99638 (12) 0.0323 (6)
C10 0.5124 (2) 0.3127 (3) 1.00943 (12) 0.0396 (7)
H10 0.4954 0.3779 0.9809 0.047%*
Cll1 0.6079 (2) 0.1080 (3) 1.03970 (12) 0.0365 (7)
c12 0.5580 (3) 0.1179 (4) 1.09390 (13) 0.0493 (8)
H12 0.5728 0.0514 1.1223 0.059*
C13 0.4864 (2) 0.2259 (4) 1.10586 (14) 0.0503 (9)
H13 0.4533 0.2329 1.1425 0.060*
Cl4 0.4631 (2) 0.3244 (3) 1.06384 (13) 0.0459 (8)
H14 0.4147 0.3978 1.0721 0.055*
Atomic displacement parameters (/fz )

Ul U2 U3 U2 U3 U3

Brl 0.0711 (3) 0.0520 (2) 0.0528 (2) 0.02188 (19) 0.01343 (18) 0.01330 (17)
Fl 0.0498 (11) 0.0695 (14) 0.0930 (16) —0.0141 (10) 0.0000 (11) 0.0123 (13)
o1 0.0615 (14) 0.0263 (12) 0.0437 (12) —0.0043 (10) 0.0116 (10) —0.0023 (10)
N1 0.0453 (13) 0.0249 (13) 0.0281 (13) 0.0038 (10) 0.0084 (11) —0.0023 (10)
N2 0.0380 (13) 0.0312 (14) 0.0292 (13) ~0.0003 (11) 0.0066 (11) ~0.0022 (11)
Cl 0.0383 (16) 0.0328 (16) 0.0334 (16) 0.0023 (14) 0.0075 (14) 0.0047 (13)
2 0.0417 (18) 0.043 (2) 0.054 (2) 0.0023 (15) 0.0002 (16) 0.0109 (16)
C3 0.047 (2) 0.085 (3) 0.070 (3) 0.014 (2) 0.029 (2) 0.029 (2)
c4 0.087 (3) 0.111 (4) 0.044 (2) 0.032 (3) 0.022 (2) 0.006 (2)
Cs 0.087 (3) 0.083 (3) 0.043 (2) 0.013 (2) 0.012 (2) -0.012 (2)
C6 0.061 (2) 0.050 (2) 0.040 (2) 0.0027 (16) 0.0093 (16) —0.0049 (16)
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C7
C8
C9
C10
Cl11
Cl12
Cl13
Cl14

0.0342 (15)
0.0373 (16)
0.0356 (15)
0.0430 (17)
0.0377 (16)
0.054 (2)

0.0483 (19)
0.0407 (17)

Geometric parameters (4, °)

Brl—Cl1
F1—C2
01—C7
N1—C7
N1—N2
N1—HIA
N2—C8
Cl—C2
Cl1—C6
Ccl1—C7
C2—C3
C3—C4
C3—H3
C4—C5
C4—H4
C7—N1—N2
C7—N1—HIA
N2—NI1—HIA
C8—N2—NI1
C2—C1—C6
c2—C1—C7
C6—C1—C7
F1—C2—Cl
F1—C2—C3
Cl—C2—C3
C4—C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—HS5
C6—C5—HS5
C5—C6—Cl
C5—C6—H6
Cl1—C6—H6
01—C7—NI1

0.0264 (16)
0.0333 (17)
0.0326 (17)
0.0382 (18)
0.0353 (17)
0.056 (2)
0.065 (2)
0.051 (2)

1.894 (3)
1.356 (4)
1.226 (3)
1.346 (3)
1.376 3)
0.8011

1.274 (3)
1.372 (4)
1.385 (4)
1.494 (4)
1.387 (5)
1.372 (5)
0.9300

1.355 (6)
0.9300

119.7 (2)
118.1
121.1
115.3 (2)
116.9 (3)
121.9 (3)
121.1 3)
118.2 (3)
119.2 (3)
122.6 (3)
118.1 (3)
121.0
121.0
121.3 (4)
119.3
119.3
119.4 (4)
120.3
120.3
121.6 (3)
119.2
119.2
123.0 (2)

0.0332 (16) ~0.0022 (12)
0.0324 (16) 0.0012 (14)
0.0288 (15) ~0.0048 (13)
0.0375 (18) 0.0015 (15)
0.0364 (17) ~0.0014 (13)
0.0378 (19) ~0.0018 (17)
0.0377 (19) ~0.0014 (18)
0.046 (2) 0.0024 (16)

C5—C6

C5—H5

C6—H6

C8—C9

C8—H8

C9—Cl1

C9—C10

Cl10—Cl4

C10—H10

Cl1—C12

Cl2—Cl13

Cl2—HI2

C13—Cl4

C13—HI13

Cl4—H14

01—C7—C1

N1—C7—Cl

N2—C8—C9

N2—C8—H8

C9—C8—H8

Cl11—C9—C10

C11—C9—C8

C10—C9—C8

C14—C10—C9

C14—C10—HI10

C9—C10—H10

Cl12—C11—C9

Cl12—C11—Brl

C9—C11—Brl

C13—Cl12—Cl1

C13—C12—H12
Cl11—C12—H12
C12—C13—Cl14
C12—C13—H13
C14—C13—H13
C13—C14—C10
C13—C14—H14
C10—C14—H14

0.0005 (13)
0.0028 (13)
0.0056 (13)
0.0023 (14)
0.0061 (13)
0.0098 (16)
0.0157 (16)
0.0131 (15)

0.0016 (13)
~0.0018 (13)
~0.0037 (13)
0.0005 (14)
0.0010 (13)
0.0104 (16)
~0.0007 (17)
~0.0069 (16)

1.383 (4)
0.9300
0.9300
1.467 (4)
0.9300
1.390 (4)
1.393 (4)
1.382 (4)
0.9300
1.379 (4)
1.372 (4)
0.9300
1.381 (4)
0.9300
0.9300

122.8 (3)
114.1 (2)
119.4 (3)
120.3
120.3
117.6 (3)
122.0 3)
120.5 (3)
121.5 (3)
119.2
119.2
1213 (3)
118.1 (2)
120.5 (2)
119.8 (3)
120.1
120.1
120.5 (3)
119.8
119.8
119.2 (3)
120.4
120.4
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Hydrogen-bond geometry (4, ©)
D—H-4 DA D—H-4A

N1—HIA--O1! 0.80 2.04 2.827 (3) 167

Symmetry codes: (i) —x+3/2, y—1/2, z.
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Fig. 1
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Fig. 2
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