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2-Acetamido-4-nitrotoluene

The structure of the title compound, CoH;oN,O;, was
determined as one of a group of five related compounds in
order to assess its suitability as a test material for the 2004
Cambridge Crystallographic Data Centre ‘Blind Structure
Prediction Test’. The molecules are almost planar except for
the acetamide group, which is involved in hydrogen bonding.
The structure consists of columns of molecules hudrogen
bonded into chains parallel to the ¢ axis.

Comment

The Cambridge Crystallographic Data Centre (CCDC) ‘Blind
Structure Prediction Tests’ are carried out periodically by a
number of participating groups in order to evaluate develop-
ments in structure prediction techniques. As part of the
preparations for the 2004 test, five well crystalline samples
whose crystal structure was previously unknown were
provided by Gavezzotti. The materials were from a collection
of nitrotoluene derivatives synthesized by Wilhelm Koerner
about a century ago and retrieved from a depository at the
University of Milan. The structures and analyses of several
other materials from this collection have recently been
discussed (Demartin et al., 2004).
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The sample consisted of a mixture of crushed and broken
fragments and some striated pale-cream lath-shaped crystals.
These were always long and generally very thin. Attempts
were made to obtain a roughly isometric sample, but the
specimens inevitably cleaved freely parallel to their long axis if
any attempt was made to cut them into shorter segments. A
crystal 0.12 x 0.63 x 1.22 mm (Fig. 1) was selected on the basis
of its sharp diffraction pattern. By mounting the crystal
approximately parallel to the ¢ axis, the changes in illuminated
volume were kept to a minimum, and were taken into account
(Gorbitz, 1999) by the multi-scan interframe scaling
(DENZOISCALEPACK; Otwinowski & Minor, 1997).

The nitro group is almost complanar with the benzene ring
[O8—N7—-C5—C6 = —177.3 (3)°]. The acetamide group is
itself planar [C14—C12—N11—C1 = 178.3 (3)°], but is rotated
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Figure 1

Perspective view of the crystal used for data collection showing the
indices of the principal faces and their relationship to the diffractometer
axes.

Figure 2
The molecular structure with displacement ellipsoids drawn at the 50%
probability level. H atoms are shown as spheres of arbitary radius.

Figure 3
Packing diagram, showing the hydrogen-bonded chains parallel to the ¢
axis. Hydrogen bonds are indicated as dotted lines.

Figure 4
Projection of molecules from two adjacent chains on to the plane of one
benzene ring.

out of the plane of the benzene ring [C12—N11—-C1—-C2 =
—133.3 (3)°] (Fig. 2).

Hydrogen bonding between atom H5 of one molecule and
013 of an adjacent molecule causes the structure to consist of
chains parallel to the ¢ axis (Fig. 3). The benzene rings in
adjacent chains lie parallel to each other, with a perpendicular
separation of 3.58 A, but do not overlap in projection (Fig. 4).

Other intermolecular contacts are unexceptional.

Experimental

Details of the synthesis are unknown; the 100-year-old sample was
provided from the depository at the University of Milan.

Crystal data

C9H10N203

M, = 194.19
Monoclinic, P2, /c
a=82167(2) A
b =13.6406 (3) A
c=87203(2) A
B =107.2307 (9)°
V =93351 (4) A®
Z=4

Data collection

Nonius KappaCCD diffractometer

 scans

Absorption correction: multi-scan
(DENZOISCALEPACK;
Otwinowski & Minor, 1997)
Tomin = 0.77, Thhax = 0.99

10098 measured reflections

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.047
wR(F?) = 0.098

S =1.00

2110 reflections

127 parameters

D, =1382 Mgm™>

Mo Ko radiation

Cell parameters from 2141
reflections

0 =5-27°

wn =011 mm~

T=150K

Lath, pale yellow

1.22 x 0.63 x 0.12 mm

1

2110 independent reflections
2110 reflections with 7 > —10.00([)
Rin = 0.027

Omax = 27.5°

h=-10— 10
k=-17—->17
I=—-11—- 11

H-atom parameters constrained

w = 1/[6*(F?) + (0.04P)* + 0.32P]
where P = [max(F,%0) + 2F.]/3

(AI6)max < 0.001

APy =022¢ A7°

APmin = —027 ¢ A7
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Table 1

Hydrogen-bond geometry (A, °).

D—H A D—H H A D---A D—H --A
N11—HS5---013! 0.86 2.06 2911 (1) 175

Symmetry code: (i) x, —y + 32,z — L

The H atoms were all located in a difference map, but those
attached to C atoms were repositioned geometrically. The H atoms
were initially refined with soft restraints on the bond lengths and
angles to regularize their geometry (C—H = 0.93-0.98 A, N—H =
0.86-0.89 A and O—H = 082 A) and displacement parameters
[Uiso(H) = 1.2-1.5Uq(parent atom)], after which they were refined
with riding constraints.

Data collection: COLLECT (Nonius, 2001); cell refinement:
DENZOISCALEPACK; data reduction: DENZO/SCALEPACK
(Otwinowski & Minor, 1997); program(s) used to solve structure:
SIR92 (Altomare et al., 1994); program(s) used to refine structure:
CRYSTALS (Betteridge et al, 2003); molecular graphics:

CAMERON (Watkin et al., 1996); software used to prepare material
for publication: CRYSTALS.

The authors thank Professor Angelo Gavezzotti for
obtaining the samples, Professor Lucio Merlini, Director of
the Dipartmento di Scienze Molecolari Agroalimentari of the
University of Milano, for generously donationg the samples,
and Professor Anna Arnoldi for help in the retrieval of the
crystals.
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