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Abstract

C13H8BrCl2NO, monoclinic, P121/c1 (no. 14), a = 7.712(2) Å,
b = 21.437(5) Å, c = 8.541(2) Å, * = 113.138(3)°,
V = 1298.5 Å3, Z = 4, Rgt(F) = 0.037, wRref(F

2) = 0.079,
T = 153 K.

Source of material

3-Bromo-5-chlorosalicylaldehyde (23.5 mg, 0.1 mmol) was dis-
solved in 15 mL methanol, then the solution of 4-chloroaniline
(12.8 mg, 0.1 mmol) in 15 mL methanol was added with vigorous
stirring. The reaction mixture was refluxed for 1 h and cooled at
room temperature, then the orange products appeared. The pro-
ducts were filtered off, washed with cold methanol, and finally
dried to obtain the title Schiff base (yield 72.3 %). Single crystals
suitable for X-ray structure determination were obtained by
slowly evaporating the filtrate for about ten days at room tempe-
rature.

Experimental details

Atom H1O was refined by Fourier method. All the other H atoms
were positioned geometrically with d(O—H) = 0.84 Å and
d(C—H) = 0.95 Å and constrained to ride on their parent atoms
with Uiso(H) = 1.2 Ueq(C) or 1.5 Ueq(O).

Discussion

Schiff base ligands have played an important role in the develop-
ment of coordination chemistry related to catalysis and enzymatic
reactions [1,2], magnetism and molecular architectures [3,4] and
biological properties [5,6]. 3-Bromo-5-chlorosalicylaldehyde is
an important intermediate in synthesizing pesticides and drugs,
and an active aldehyde easily to react with many amines, but the
Schiff base with 4-chloroaniline has not been reported so far.
The title crystal structure is built up by only the Schiff base mole-
cules, within which all bond lengths and bond angles are in nor-
mal ranges [7]. The distance d(C7—N1) = 1.284(3) Å reveals the
typical C=N Schiff base bond and d(C8—N1) = 1.418(3) Å

visualizes a single bond. The molecule adopts a trans configura-
tion about C=N, and the whole molecule is nearly coplanar with a
dihedral angle of 32.67(1)° between the two aromatic rings. An
intramolecular O–H)))N hydrogen bond is observed between
hydroxyl and imine group. Two discrete molecules are held to-
gether into a dimer by the intermolecular hydrogen bond
C7–H7)))Cl2 (–x+1,–y+1,–z+1), the dimers are linked by
C10–H10)))Cl2 interaction (–x+2,–y+1,–z+2) to form a chain, the
R4

4 8( ) rings are generated by the combination of two
C10–H10)))Cl2 hydrogen bonds. The chains are further linked to
generate a two-dimentional network structure by
Br1)))Br1(–x+1,–y+1,–z+1) interactions with d(Br1)))Br1) =
3.837 Å. The hydrogen bonds and halogen-halogen interactions
play very important roles in formation, stability and crystalliza-
tion of the title compound.
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Crystal: orange block, size 0.42 " 0.42 " 0.46 mm
Wavelength: Mo K+ radiation (0.71073 Å)
.: 35.62 cm&1

Diffractometer, scan mode: AFC10/Saturn724+, #/%
2,max: 58.26°
N(hkl)measured, N(hkl)unique: 11391, 3471
Criterion for Iobs, N(hkl)gt: Iobs > 2 )(Iobs), 2756
N(param)refined: 167
Programs: SHELXS-97, SHELXL-97 [8]

Table 1. Data collection and handling.

H(3) 4e 0.0506 0.1069 0.0884 0.029
H(5) 4e 0.1119 0.2928 0.0478 0.028
H(7) 4e 0.3515 0.3515 0.2707 0.029
H(9) 4e 0.6863 0.3579 0.7939 0.034
H(10) 4e 0.8406 0.4523 0.8994 0.035
H(12) 4e 0.7412 0.5078 0.4181 0.034
H(13) 4e 0.5817 0.4146 0.3129 0.033
H(1O) 4e 0.547(5) 0.235(1) 0.535(4) 0.05(1)

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso

_____________
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Br(1) 4e 0.33546(4) 0.07049(1) 0.41978(3) 0.0368(2) 0.0282(2) 0.0239(2) 0.0000(1) 0.0057(1) 0.0042(1)
Cl(1) 4e &0.12118(8) 0.19969(3) &0.15815(7) 0.0206(3) 0.0409(4) 0.0208(3) &0.0020(3) 0.0020(2) 0.0068(2)
Cl(2) 4e 0.9313(1) 0.55644(3) 0.74447(8) 0.0417(4) 0.0261(3) 0.0319(3) &0.0011(3) 0.0097(3) &0.0041(3)
O(1) 4e 0.5078(2) 0.19851(9) 0.5143(2) 0.0250(9) 0.031(1) 0.0208(9) 0.0005(8) 0.0012(7) 0.0005(7)
N(1) 4e 0.5257(3) 0.31904(9) 0.4862(2) 0.024(1) 0.029(1) 0.024(1) &0.0008(9) 0.0119(8) &0.0005(8)
C(1) 4e 0.3610(3) 0.2001(1) 0.3614(3) 0.017(1) 0.032(1) 0.018(1) 0.001(1) 0.0068(9) &0.0007(9)
C(2) 4e 0.2637(3) 0.1454(1) 0.2925(3) 0.025(1) 0.027(1) 0.020(1) 0.001(1) 0.010(1) 0.0030(9)
C(3) 4e 0.1150(3) 0.1447(1) 0.1343(3) 0.020(1) 0.030(1) 0.021(1) &0.003(1) 0.0081(9) &0.001(1)
C(4) 4e 0.0617(3) 0.2001(1) 0.0440(3) 0.018(1) 0.036(1) 0.018(1) 0.002(1) 0.0079(9) 0.002(1)
C(5) 4e 0.1517(3) 0.2552(1) 0.1104(3) 0.020(1) 0.030(1) 0.022(1) 0.003(1) 0.009(1) 0.004(1)
C(6) 4e 0.3014(3) 0.2560(1) 0.2695(3) 0.016(1) 0.029(1) 0.020(1) 0.0021(9) 0.0087(9) &0.0002(9)
C(7) 4e 0.3921(3) 0.3149(1) 0.3378(3) 0.022(1) 0.026(1) 0.026(1) 0.004(1) 0.012(1) 0.002(1)
C(8) 4e 0.6153(3) 0.3774(1) 0.5423(3) 0.024(1) 0.028(1) 0.025(1) 0.002(1) 0.011(1) &0.001(1)
C(9) 4e 0.6956(3) 0.3886(1) 0.7173(3) 0.027(1) 0.034(1) 0.024(1) 0.000(1) 0.012(1) 0.004(1)
C(10) 4e 0.7891(4) 0.4443(1) 0.7805(3) 0.031(1) 0.039(2) 0.020(1) &0.001(1) 0.011(1) &0.003(1)
C(11) 4e 0.8060(3) 0.4876(1) 0.6681(3) 0.024(1) 0.024(1) 0.028(1) 0.002(1) 0.009(1) &0.003(1)
C(12) 4e 0.7290(3) 0.4773(1) 0.4939(3) 0.031(1) 0.028(1) 0.025(1) 0.001(1) 0.010(1) 0.005(1)
C(13) 4e 0.6344(4) 0.4221(1) 0.4321(3) 0.031(1) 0.031(1) 0.021(1) 0.001(1) 0.010(1) 0.002(1)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23
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