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In the title compound, C7H4ClNO4�C6H5N3, two acid and two

base components are connected by OÐH� � �N and NÐH� � �O
hydrogen bonds to afford a centrosymmetric macrocycle with

graph-set descriptor R4
4(16). CÐH� � �O hydrogen bonds

connect the ring units to form a ribbon structure.

Comment

The title compound, (I), was investigated as part of a study on

DÐH� � �A hydrogen bonding (D = N, O or C; A = N, O or Cl)

in chloro-and nitro-substituted benzoic acid-amine systems

(Ishida et al., 2001a,b,c,d,e). In the crystal, two acid and two

base components are held together by short OÐH� � �N
hydrogen bonds and relatively long NÐH� � �O hydrogen

bonds (Table 2) to afford a centrosymmetric macrocycle with

graph-set descriptor R4
4(16) (Bernstein et al., 1995) (Fig. 1),

which is similar to that found in benzotriazole 3-nitrobenzoic

acid (Hashizume et al., 2001). The dihedral angle between the

nitro group and the benzene ring is 10.03 (19)�, and that

between the carboxyl group and the benzene ring is

22.79 (17)�. A CÐH� � �O hydrogen bond (C5ÐH2� � �O4ii;

Table 2) connects the hydrogen-bonded rings, resulting in the

formation of a molecular ribbon running parallel to the [011]

direction (Fig. 2). The ribbons, related by a twofold screw axis,

are stacked along the a axis. A short contact [Cl� � �O1iii,

3.164 (3) AÊ ; symmetry code: (iii) 1
2 ÿ x, 1

2 + y, 3
2 ÿ z] is observed

between the ribbons.

Experimental

Crystals of (I) were obtained by slow evaporation from an aceto-

nitrile solution of 1,2,3-benzotriazole and 2-chloro-4-nitrobenzoic

acid in a molar ratio of 1:1.

Crystal data

C7H4ClNO4�C6H5N3

Mr = 320.69
Monoclinic, P21=n
a = 7.0590 (15) AÊ

b = 11.7721 (13) AÊ

c = 16.4853 (17) AÊ

� = 93.717 (13)�

V = 1367.0 (4) AÊ 3

Z = 4

Dx = 1.558 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 10.5±12.5�

� = 0.30 mmÿ1

T = 300 K
Prism, colorless
0.40 � 0.30 � 0.25 mm

Received 2 September 2002

Accepted 4 September 2002

Online 13 September 2002



organic papers

o1084 Hiroyuki Ishida et al. � C7H4ClNO4�C6H5N3 Acta Cryst. (2002). E58, o1083±o1084

Data collection

Rigaku AFC-5R diffractometer
!±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.913, Tmax = 0.927

3894 measured re¯ections
3134 independent re¯ections
1816 re¯ections with I > 2�(I)

Rint = 0.020
�max = 27.5�

h = ÿ1! 9
k = 0! 15
l = ÿ21! 21
3 standard re¯ections

every 97 re¯ections
intensity decay: 1.4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2) = 0.052
wR(F 2) = 0.132
S = 1.06
3134 re¯ections
236 parameters
All H-atom parameters re®ned

w = 1/[�2(Fo
2) + 0.6722P]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 0.25 e AÊ ÿ3

��min = ÿ0.23 e AÊ ÿ3

Extinction correction: SHELXL
Extinction coef®cient: 4.7 (11) �

10ÿ3

Table 1
Selected geometric parameters (AÊ ).

ClÐC2 1.723 (3)
O1ÐC7 1.303 (4)
O2ÐC7 1.196 (3)
O3ÐN1 1.215 (3)
O4ÐN1 1.214 (3)
N1ÐC4 1.478 (3)

N2ÐN3 1.302 (3)
N2ÐC13 1.379 (3)
N3ÐN4 1.336 (3)
N4ÐC8 1.360 (4)
C1ÐC7 1.505 (4)

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

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

O1ÐH4� � �N2 0.77 (5) 1.89 (5) 2.661 (3) 173 (5)
N4ÐH5� � �O2i 0.95 (4) 2.00 (3) 2.909 (3) 158 (3)
C5ÐH2� � �O4ii 0.97 (2) 2.48 (3) 3.265 (4) 138 (2)

Symmetry codes: (i) 1ÿ x; 1 ÿ y; 2ÿ z; (ii) 1ÿ x;ÿy; 1 ÿ z.

H atoms were found in difference Fourier maps and re®ned

isotropically. Re®ned distances: CÐH = 0.89 (3)±1.03 (4), OÐH =

0.78 (4) and NÐH = 0.95 (4) AÊ .

Data collection: MSC/AFC Diffractometer Control Software

(Molecular Structure Corporation, 1990); cell re®nement: MSC/AFC

Diffractometer Control Software; data reduction: teXsan for Windows

(Molecular Structure Corporation, 1997±1999); program(s) used to

solve structure: SIR92 (Altomare et al. 1993); program(s) used to

re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 (Farrugia, 1997); software used to prepare material for

publication: teXsan for Windows.

X-ray measurements were made at the X-ray Laboratory of

Okayama University.
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Figure 1
ORTEP-3 (Farrugia, 1997) drawing of a hydrogen-bonded ring of (I),
with the atom-labeling. Displacement ellipsoids of non-H atoms are
drawn at the 50% probability level. OÐH� � �N and NÐH� � �O hydrogen
bonds are indicated by dashed lines [symmetry code: (i) 1 ÿ x, 1 ÿ y,
2 ÿ z].

Figure 2
Packing diagram, showing a molecular ribbon formed via CÐH� � �O
hydrogen bonds (indicated by dotted lines). OÐH� � �N and NÐH� � �O
hydrogen bonds are shown by dashed lines [symmetry codes are as in
Table 2].
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