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The title molecule, C16H12ClFN4O, contains three planar rings.

The molecules are linked by an intermolecular hydrogen

bond. The p-chlorophenyl and p-¯uorophenyl rings form

dihedral angles of 61.2 (4) and 12.38 (10)�, respectively, with

the triazole ring.

Comment

Triazole rings are typically planar 6�-electron partially

aromatic systems, possessing an extensive chemistry (Kroger

et al., 1965; Temple, 1981). 1,2,4-Triazole and its derivatives are

starting materials for the synthesis of many heterocycles

(Milcent & Redeuilh, 1979; Milcent & Vicart, 1983).

Compounds containing these systems have been structurally

characterized as part of a study of Schiff bases of amine- and

thione-substituted triazoles and their metal complexes

(McCarrick et al., 1999; Clark et al., 1999). In addition to its

extensive chemical signi®cance, the 1,2,4-triazole nucleus is

also found to be associated with diverse pharmacological

properties, such as analgesic, antiasthmatic, diuretic, anti-

in¯ammatory, fungicidal, bactericidal and pesticidal activities

(Mohamed et al., 1993; Grammaticakis & Champetier, 1970).

Therefore, the crystal-structure determination of the title

compound, (I), was carried out.

The title molecule (Fig. 1) contains three rings, a triazole

ring (ring A; atoms N1/N2/C8/N3/C9) and two benzene rings

[rings B (C1±C6) and C (C11±C16)]. The bond lengths and

angles in (I) are found to be normal (Table 1). In the structure,

the benzylidenamino group is almost coplanar with the triaz-

ole ring: O1ÐC9ÐN3ÐN4 = ÿ1.4 (5)�, N3ÐN4ÐC10ÐC11

= ÿ178.1 (3)� and C8ÐN3ÐN4ÐC10 = ÿ177.1 (3)�. The

dihedral angle between the triazole ring and benzene ring C is

12.38 (10)�. The benzene ring B forms a dihedral angle of

61.2 (4)� with ring C. A view of the molecular packing is shown

in Fig. 2.

Experimental

The corresponding amino compound, 3-p-chlorobenzyl-4-amino-4,5-

dihydro-1,2,4-triazol-5-one (0.01 mol), was heated in an oil bath with

p-¯uorobenzaldehyde (0.01 mol, 1.05 ml) at 443±448 K for 1 h and
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then allowed to cool. The solid product was recrystallized from

ethanol to give the desired compound (m.p. 487±488 K). Elemental

analysis calculated for C16H12ClFN4O: C 58.10, H 3.66, N 16.94%;

found: C 58.23, H 3.93, N 16.80%. Characteristic 1H NMR peaks

(COCl3): 4.06 (s, 2H, CH2), 9.78 (s, 1H, NH), 7.10 (m, 6H, ArH),

7.74(m, 2H, ArH).

Crystal data

C16H12ClFN4O
Mr = 330.75
Monoclinic, P21=c
a = 15.219 (2) AÊ

b = 4.7796 (4) AÊ

c = 21.567 (3) AÊ

� = 103.900 (12)�

V = 1522.9 (3) AÊ 3

Z = 4

Dx = 1.443 Mg mÿ3

Mo K� radiation
Cell parameters from 3765

re¯ections
� = 1.4±21.8�

� = 0.27 mmÿ1

T = 293 (2) K
Plate, colourless
0.80 � 0.30 � 0.03 mm

Data collection

Stoe IPDS-2 diffractometer
! scans
Absorption correction: by

integration (X-RED32; Stoe
& Cie, 2002)
Tmin = 0.907, Tmax = 0.992

17 224 measured re¯ections

2839 independent re¯ections
959 re¯ections with I > 2�(I)
Rint = 0.146
�max = 25.5�

h = ÿ18! 18
k = ÿ5! 5
l = ÿ26! 26

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.050
wR(F 2) = 0.075
S = 0.84
2839 re¯ections
196 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2))2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.40 e AÊ ÿ3

��min = ÿ0.23 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Cl1ÐC3 1.748 (4)
F1ÐC14 1.362 (5)
O1ÐC9 1.249 (4)
N1ÐC9 1.335 (4)
N1ÐN2 1.389 (3)
N2ÐC8 1.282 (4)

N3ÐN4 1.377 (4)
N3ÐC8 1.381 (4)
N3ÐC9 1.391 (4)
N4ÐC10 1.265 (4)
C6ÐC7 1.518 (5)
C10ÐC11 1.460 (5)

N4ÐN3ÐC8 121.8 (3)
N4ÐN3ÐC9 131.0 (3)
C10ÐN4ÐN3 118.9 (3)
C8ÐC7ÐC6 112.5 (3)

N2ÐC8ÐC7 125.0 (4)
N3ÐC8ÐC7 122.8 (4)
O1ÐC9ÐN1 129.4 (4)
O1ÐC9ÐN3 127.4 (4)

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

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

N1ÐH1A� � �O1i 0.86 1.96 2.795 (4) 164

Symmetry code: (i) ÿx;ÿy; 2ÿ z.

H atoms were positioned geometrically and treated using a riding

model, with an NÐH distance of 0.86 AÊ for atom N1 and CÐH

distances of 0.93 AÊ for the phenyl atoms and atom C10, and 0.97 AÊ

for atom C7. The displacement parameters of the H atoms were

included as Uiso(H) = 1.2Ueq(carrier atom). The re¯ections were very

weak due to the thinness of the crystal. No further precaution was

available to increase the intensities.

Data collection: X-AREA (Stoe & Cie, 2002); cell re®nement:

X-AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s)

used to solve structure: SHELXS86 (Sheldrick, 1990); program(s)

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

graphics: ORTEP3 for Windows (Farrugia, 1997) and PLATON

(Spek, 1990); software used to prepare material for publication:

WinGX (Farrugia, 1999).
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Figure 2
A view, down the b axis, of the packing. Hydrogen bonds are shown as
dashed lines.

Figure 1
An ORTEP-3 (Farrugia, 1997) plot of (I), showing the atom-numbering
scheme. Displacement ellipsoids are shown at the 50% probability level.
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