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The title compound, C13H10ClNO2, is identi®ed to be a nitrone

which is stabilized by an intramolecular OÐH� � �O hydrogen

bond. In the crystal structure, the molecules are packed in

layers. The closest distance between the centroids of chloro-

phenyl and hydroxyphenyl rings in adjacent layers is

3.178 (2) AÊ .

Comment

The reaction of salicylaldehyde with 1-chloro-3-nitrobenzene

yielded a solid. Its 1H NMR spectrum revealed the presence of

phenyl groups. This investigation was undertaken to assign the

structure and the con®guration of the title compound, (I).

The ellipsoid plot (Fig. 1) and the C5ÐNÐC7ÐC8 torsion

angle show that the two rings are oriented trans with respect to

the C N bond, as observed in many non-cyclic nitrones

(Hamer & Macaluso, 1964). The multiplicity of the C N

indicates that the (I) exists as a nitrone with a C N double

bond, rather than as the isomeric oxaziridine. The molecule is

non-planar, but the chlorophenyl and hydroxyphenyl rings are

each planar, the r.m.s. deviations from planarity for the two

rings being 0.0012 and 0.0109 AÊ , respectively. The dihedral

angles between these two planes and the C7/N/O1 plane are

35.77 (7) and 33.93 (7)�, respectively. The two aromatic rings

are nearly parallel, with a dihedral angle of 1.85 (8)�. The

C N and NÐO bond lengths are unexceptional and are very

similar to the corresponding lengths observed in similar

nitrones (Chandrasekar & Panchanatheswaran, 2000; Bedford

& Chaloner, 1991; Pritchard et al., 1991).
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Figure 1
The molecular structure of (I), showing 50% probability displacement
ellipsoids and the atom-labelling scheme.



The OH group is intramolecularly hydrogen bonded to the

O atom of the nitrone moiety, leading to an R1
1(7) (Bernstein et

al., 1995) arrangement (Fig. 2 and Table 2). In the crystal, the

molecules are stacked in layers, held together by �±� inter-

actions, with a distance of 3.718 (2) AÊ between the centroids of

adjacent chlorophenyl and hydroxyphenyl rings (symmetry

code: 1 ÿ x, 2 ÿ y, 1 ÿ z). The two molecules are also held

together by CÐH� � �� interactions between the H atoms on

C3 and C9 and the hydroxyphenyl and chlorophenyl rings,

respectively (Table 2). These �±� and CÐH� � �� interactions

compare well with the corresponding distances of 3.563 (2)

and 3.543 (3) AÊ observed in 3-methyl-1,4-diphenyl-1H-

pyrazolo[3,4-b]pyridine (Low et al., 2002). The centroids of the

chlorophenyl and hydroxyphenyl rings in the opposite direc-

tion (symmetry code: ÿ1
2 + x, 3

2 ÿ y, ÿ1
2 + z) are separated by

4.612 (3) AÊ , leading to a segregated stacked arrangement

(Desiraju, 1989).

Experimental

The title compound was prepared by the reductive coupling of

1-chloro-3-nitrobenzene with salicylaldehyde, using anhydrous tin(II)

chloride in tetrahydrofuran as solvent. The product was extracted

with diethyl ether and obtained as diffraction quality crystals.

Crystal data

C13H10ClNO2

Mr = 247.67
Monoclinic, P21=n
a = 5.9476 (8) AÊ

b = 14.613 (8) AÊ

c = 12.850 (6) AÊ

� = 97.436 (6)�

V = 1107.4 (8) AÊ 3

Z = 4

Dx = 1.486 Mg mÿ3

Cu K� radiation
Cell parameters from 2093

re¯ections
� = 2±12�

� = 2.96 mmÿ1

T = 293 (2) K
Block, pale yellow
0.10 � 0.05 � 0.05 mm

Data collection

Enraf±Nnius CAD-4 diffractometer
!±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.835, Tmax = 0.862

2300 measured re¯ections
2093 independent re¯ections
1779 re¯ections with I > 2�(I)

Rint = 0.044
�max = 69.9�

h = 0! 7
k = 0! 17
l = ÿ15! 15
3 standard re¯ections

every 100 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.034
wR(F 2) = 0.097
S = 1.06
2093 re¯ections
162 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0449P)2

+ 0.3447P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.22 e AÊ ÿ3

��min = ÿ0.15 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0081 (6)

Table 1
Selected geometric parameters (AÊ , �).

ClÐC1 1.7412 (18)
O1ÐN 1.3260 (16)
O2ÐC13 1.3488 (19)

NÐC7 1.298 (2)
NÐC5 1.448 (2)
C7ÐC8 1.450 (2)

C7ÐNÐO1 122.91 (13)
C7ÐNÐC5 122.38 (13)
O1ÐNÐC5 114.70 (12)
C6ÐC1ÐCl 118.48 (13)

C2ÐC1ÐCl 119.41 (13)
C9ÐC8ÐC7 116.60 (14)
O2ÐC13ÐC12 118.09 (15)
O2ÐC13ÐC8 122.38 (15)

ClÐC1ÐC2ÐC3 ÿ179.66 (13)
O1ÐNÐC5ÐC6 35.03 (19)
O1ÐNÐC5ÐC4 ÿ143.26 (15)
O1ÐNÐC7ÐC8 0.4 (3)

C5ÐNÐC7ÐC8 ÿ179.37 (14)
NÐC7ÐC8ÐC9 147.22 (16)
NÐC7ÐC8ÐC13 ÿ35.1 (3)

Table 2
Hydrogen-bonding geometry (AÊ , �).

Cg1 and Cg2 are the centroids of the chlorophenyl and hydroxyphenyl rings,
respectively.

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O2ÐH1� � �O1 0.95 (3) 1.57 (3) 2.495 (2) 163 (2)
C3ÐH3� � �Cg2i 0.93 2.87 3.549 (3) 131
C9ÐH9� � �Cg1ii 0.93 2.98 3.536 (3) 120

Symmetry codes: (i) x� 1
2;

3
2ÿ y; zÿ 1

2; (ii) x� 1
2;

3
2ÿ y; z� 1

2.

Atoms H1 and H7 were located from a difference Fourier map and

their positional parameters were re®ned. The displacement para-

meter of H1 was ®xed as 1.5Ueq(O2), while that of atom H7 was

re®ned. The O2ÐH1 and C7ÐH7 distances are 0.95 (3) and

0.94 (2) AÊ , respectively. The H atoms of the aromatic rings were

included in the re®nement at calculated positions, with Uiso =

1.2Ueq(C).

Data collection: CAD-4 Software (Enraf±Nonius, 1989); cell

re®nement: CAD-4 Software; data reduction: MolEN (Fair, 1990);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 (Farrugia, 1997) and PLATON (Spek,

1998); software used to prepare material for publication:

SHELXL97.
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Figure 2
A packing diagram, viewed down the b axis. Hydrogen-bonding is
indicated by dashed lines. Only those H atoms involved in hydrogen
bonding are shown.
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