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R factor = 0.035; wR factor = 0.098; data-to-parameter ratio = 10.3.

In the molecule of the title compound, C22H19N4O2
+�Cl�, the

1,2,4-triazole ring is oriented at dihedral angles of 75.57 (14),

53.23 (13) and 68.11 (13)� with respect to the benzamide,

aniline and phenol atomatic rings, respectively. An intra-

molecular C—H� � �O hydrogen bond results in the formation

of a non-planar ten-membered ring. In the crystal structure,

intermolecular O—H� � �Cl and N—H� � �Cl hydrogen bonds

link the molecules. There is a C—H� � �� contact between the

methyl group and the phenyl ring, and a �–� contact between

the hydroxyphenyl and phenyl rings [centroid–centroid

distance = 4.687 (2) Å].

Related literature

For general background, see: Caira et al. (2004); Peeters et al.

(1996). For related literature, see: Potts (1961).

Experimental

Crystal data

C22H19N4O2
+�Cl�

Mr = 406.86
Orthorhombic, Pca21

a = 17.1336 (15) Å
b = 9.8967 (9) Å
c = 12.1910 (10) Å

V = 2067.2 (3) Å3

Z = 4
Mo K� radiation

� = 0.21 mm�1

T = 296 (2) K
0.25 � 0.20 � 0.18 mm

Data collection

Bruker Kappa APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tmin = 0.950, Tmax = 0.960

13329 measured reflections
2809 independent reflections
2480 reflections with I > 2�(I)
Rint = 0.022

Refinement

R[F 2 > 2�(F 2)] = 0.034
wR(F 2) = 0.097
S = 1.02
2809 reflections
272 parameters
1 restraint

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.20 e Å�3

��min = �0.21 e Å�3

Absolute structure: Flack (1983),
with 1677 Friedel pairs

Flack parameter: 0.06 (7)

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

Cg2 is the centroid of the C1–C6 phenyl ring.

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

N1—H1� � �Cli 0.81 (3) 2.58 (3) 3.372 (2) 166 (3)
O2—H2A� � �Clii 0.76 (4) 2.34 (4) 3.090 (2) 171 (5)
N3—H3A� � �Cliii 0.97 (3) 2.14 (3) 3.068 (2) 158 (3)
C18—H18� � �O1 0.93 2.35 3.165 (3) 146
C16—H16A� � �Cg2iv 0.96 2.84 3.367 (3) 115

Symmetry codes: (i) �x;�y þ 1; z þ 1
2; (ii) x; y þ 1; z; (iii) �x þ 1

2; y; z þ 1
2; (iv)

�x þ 1
2; y; z � 1

2.

Data collection: APEX2 (Bruker, 2007); cell refinement: APEX2;

data reduction: SAINT (Bruker, 2007); program(s) used to solve

structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure: SHELXL97 (Sheldrick, 2008); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2003);

software used to prepare material for publication: WinGX (Farrugia,

1999) and PLATON.

The authors acknowledge the Higher Education Commis-

sion, Islamabad, Pakistan, for funding the purchase of the

diffractometer at GCU, Lahore.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HK2490).
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