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5-Chloro-2-nitrobenzaldehyde isonicotinoyl-
hydrazone: a three-dimensional framework

built from N—H---N and C—H---O
hydrogen bonds

In the title compound, C;3HyCIN,O3;, the molecules are linked
into a three-dimensional framework by one N—H:-:N
hydrogen bond and three C—H- - -O hydrogen bonds.

Comment

We report here the molecular and supramolecular structure of
the title compound, (I) (Fig. 1), originally synthesized as a
potential antimycobacterial agent (Junior et al., 2005).
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The coordination of the hydrazine atom N1 is planar and
the central spacer unit between C1 and C21 is nearly planar, as
shown by the leading torsion angles (Table 1); however, the
two rings are significantly twisted out of this plane, although
the two rings remain nearly parallel.

The molecules of (I) are linked by a combination of N—
H---N and C—H- - -O hydrogen bonds (Table 2) into a three-
dimensional framework structure, whose formation is readily
analysed in terms of a number of very simple one-dimensional
substructures, each formed by the action of a single hydrogen
bond.

Amino atom N1 in the molecule at (x, y, z) acts as
hydrogen-bond donor to pyridyl atom N4 in the molecule at
(—x, =3 + y,3 — 2), so forming a C(7) (Bernstein et al., 1995)
chain running parallel to the [010] direction and generated by
the 2, screw axis along (0, y, 3) (Fig. 2). Atoms C3 and C24 in
the molecule at (x, y, z) act as hydrogen-bond donors,
respectively, to carbonyl atom O7 in the molecule at (x,3 — y,
1+ 2), and nitro atom 0221 in the molecule at (x, 3 — y, —3 + 2),
so forming two distinct C(6) chains running parallel to the
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Figure 1
The molecular structure of (I), showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 30% probability level.
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Figure 2

Part of the crystal structure of compound (I), showing the formation of a
C(7) chain along [010] built from N—H---N hydrogen bonds. For the
sake of clarity, H atoms bonded to C atoms have been omitted. Atoms
marked with an asterisk (*) or a hash (#) are at the symmetry positions
(—x, =3+ y,2 —z) and (—x, 3 + y, 2 — z), respectively.

[001] direction and generated respectively by the c-glide
planes at y = 0.75 (Fig. 3) and y = 0.25 (Fig. 4). Finally, atom C5
in the molecule at (x, y, z) acts as hydrogen-bond donor to
nitro atom 0222 in the molecule at (-1 + x, 1 + y, z), so
generating by translation a C(12) chain running parallel to the
[110] direction (Fig. 5).

Figure 3

Part of the crystal structure of compound (I), showing the formation of a
C(6) chain along [001] built from C—H- - -O(carbonyl) hydrogen bonds.
For the sake of clarity, H atoms not involved in the motif shown have
been omitted. Atoms marked with an asterisk (*) or a hash (#) are at the
symmetry positions (x, % -y, % + z) and (x, % -y, f% + z), respectively.

Figure 4

Part of the crystal structure of compound (I), showing the formation of a
C(6) chain along [001] built from C—H- - -O(nitro) hydrogen bonds. For
the sake of clarity, H atoms not involved in the motif shown have been
omitted. Atoms marked with an asterisk (*) or a hash (#) are at the
symmetry positions (x,  — y, = + z) and (x, § — y, 1 + z), respectively.
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The combination of the [010], [001] and [110] chains
generates a single three-dimensional framework structure: it is
notable that all three O atoms act as hydrogen-bond acceptors.

Experimental

Crystals of the title compound were prepared according to a

published procedure (Junior et al., 2005).

Crystal data

Cy3HoCIN,O;
M, = 304.69
Monoclinic, P2, /c
a=8.0597 (2) A
b =104797 (4) A
¢ =154798 (6) A
,3 97.383 (2)°
=1296.63 (8) A®

Data collection

Bruker-Nonius KappaCCD
diffractometer

¢ and o scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tmin = 0.916, Tax = 0.976

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.040

wR(F?) = 0.143

S =1.09

2980 reflections

190 parameters

H-atom parameters constrained

Z=4

D, =1561 Mgm™
Mo Ko radiation

u =031 mm™
T=120(2) K

Lath, colourless

0.34 x 0.16 x 0.08 mm

17385 measured reflections
2980 independent reflections
2132 reflections with 7 > 20(1)
Ry = 0.053

Omax = 27.5°

w = 1/[0*(Fy?) + (0.0817P)*
+0.135P]
where P = (F,” + 2F2)/3
(A/0)max < 0.001
Apmax = 036 ¢ A7
APmin = —0.36 ¢ A3

Table 1

Selected torsion angles (°).

C2—C1—-C7—N1 243 (3) N1—-N2—-C27—C21 179.18 (16)
C1—C7—N1—-N2 —174.60 (17) N2—-C27—-C21—-C22 163.1 (2)
C7—N1—-N2—-C27 175.55 (18) C21—C22—N22—-0221 —29.5 (3)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
N1—HI-- ‘N4?, 0.88 2.14 3.002 (3) 168
C3—H3.---.07" 0.95 2.46 3.371 (3) 161
C5—HS5---0222" ) 0.95 2.35 3.175 (3) 145
C24—H24.--0221" 0.95 247 3.327 (3) 151
Symmetry Codes (i) —x,y—%—z+% () x,—y+3z+% (i) x—1,y+1,z (iv)
X, —y +1 »Z—

All H atoms were located in difference maps, and then treated as
riding atoms, with C—H = 0.95 A, N—H = 0.88 A and Uy,,(H) =
12U.(CN).

Data collection: COLLECT (Hooft, 1999); cell refinement:
DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc-
tion: DENZO and COLLECT; program(s) used to solve structure:

0222=
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Figure 5 \%@

Part of the crystal structure of compound (I), showing the formation of a
C(12) chain along [110] built from C—H- - -O(nitro) hydrogen bonds. For
the sake of clarity, H atoms not involved in the motif shown have been
omitted. Atoms marked with an asterisk (*) or a hash (#) are at the
symmetry positions (—1 + x, 1 + y, z) and (1 + x, —1 + y, z), respectively.

(=]

OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997);
program(s) used to refine structure: OSCAIL and SHELXL97
(Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003); soft-
ware used to prepare material for publication: SHELXL97 and
PRPKAPPA (Ferguson, 1999).

X-ray data were collected at the EPSRC National Crystal-
lography Service, University of Southampton, England. The
authors thank the staff of the Service for all their help and
advice. JLW thanks CNPq for financial support.
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