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In the title molecule, C15H17N5O3, the nitro group lies in the

plane of the imidazole group, which makes a dihedral angle of

59.9 (2)� with the benzene ring. Intermolecular N—H� � �O

hydrogen bonds link the molecules into centrosymmetric

dimers. The crystal packing is further stabilized by weak

C—H� � �O and C—H� � �N interactions.

Comment

The imidazole nucleus appears in a number of naturally

occurring products, among which the most important are the

amino acid histidine and the base purine. Imidazole deriva-

tives exhibit a broad spectrum of pharmacological activities,

such as anticonvulsant (Verma et al., 1974), anti-Parkinsonian

(Naithani et al., 1989) and monoamine oxidase inhibitory

(Harfenist et al., 1978) activities. To study the correlation

between the effect of acethydrazone group substitution at

position 1 of the imidazole ring and its geometry, the crystal

structure of the title compound, (I), has been determined.

In (I) (Fig. 1), all bond lengths and angles (Table 1) are

normal. The imidazole group is essentially planar and forms a

dihedral angle of 59.9 (2)� with the benzene ring. The nitro

group lies in the plane of the imidazole group. In the crystal

structure (Fig. 2), intermolecular N—H� � �O hydrogen bonds

(Table 2) link the molecules into centrosymmetric dimers. The

packing is further stabilized by weak C—H� � �O and C—

H� � �N interactions (Table 2).

Experimental

A mixture of 2-methyl-4-nitro-1-imidazoacetohydrazide (19.9 g,

0.1 mol), p-methylacetophenone (13.4 g, 0.1 mol) and glacial acetic

acid (50 ml) was refluxed for 1 h. The reaction mixture was cooled to



room temperature and poured into ice-cold water. The solid mass

which separated was filtered off, dried and recrystallized from a

mixture of ethanol and dimethylformamide (1:1). The yield of the

isolated product was 58%.

Crystal data

C15H17N5O3

Mr = 315.34
Monoclinic, P21=c
a = 8.423 (2) Å
b = 10.577 (4) Å
c = 17.97 (3) Å
� = 89.46 (8)�

V = 1601 (3) Å3

Z = 4

Dx = 1.308 Mg m�3

Cu K� radiation
Cell parameters from 25

reflections
� = 15–25�

� = 0.78 mm�1

T = 298 (2) K
Needle, colourless
0.3 � 0.1 � 0.1 mm

Data collection

Enraf–Nonius CAD-4
diffractometer

!–2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.799, Tmax = 0.926

3111 measured reflections
2902 independent reflections
2512 reflections with I > 2�(I)

Rint = 0.066
�max = 68.0�

h = 0! 10
k = 0! 12
l = �21! 21
2 standard reflections

frequency: 60 min
intensity decay: none

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.065
wR(F 2) = 0.256
S = 1.14
2902 reflections
208 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.1295P)2

+ 1.2895P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.34 e Å�3

��min = �0.20 e Å�3

Table 1
Selected geometric parameters (Å, �).

O12—C12 1.245 (4)
O41—N4 1.222 (5)
O42—N4 1.220 (5)
N1—C2 1.369 (5)
N1—C5 1.344 (5)
N1—C11 1.453 (5)

N3—C2 1.319 (5)
N3—C4 1.345 (5)
N4—C4 1.434 (5)
N13—N14 1.387 (5)
N13—C12 1.342 (5)
N14—C15 1.284 (5)

C2—N1—C5 108.4 (3)
C2—N1—C11 126.8 (3)
C5—N1—C11 124.0 (3)
C2—N3—C4 104.9 (3)
O41—N4—O42 123.4 (4)
O41—N4—C4 117.7 (3)
O42—N4—C4 118.9 (3)
N14—N13—C12 119.2 (3)
N13—N14—C15 116.7 (3)
N1—C2—C24 123.3 (3)
N1—C2—N3 110.2 (3)

N3—C2—C24 126.6 (3)
N3—C4—C5 112.3 (3)
N4—C4—C5 124.9 (3)
N3—C4—N4 122.8 (3)
N1—C5—C4 104.3 (3)
N1—C11—C12 108.7 (3)
O12—C12—N13 120.7 (3)
N13—C12—C11 118.3 (3)
O12—C12—C11 121.0 (3)
N14—C15—C17 114.3 (3)
N14—C15—C16 125.9 (3)

Table 2
Hydrogen-bond geometry (Å, �).

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

N13—H13� � �O12i 0.86 2.03 2.858 (6) 162
C5—H5� � �O42ii 0.93 2.54 3.411 (7) 156
C11—H11A� � �N3iii 0.97 2.45 3.397 (7) 165
C11—H11B� � �O41ii 0.97 2.41 3.249 (7) 145
C24—H24A� � �O42iii 0.96 2.58 3.318 (8) 134

Symmetry codes: (i) �xþ 1;�yþ 2;�z; (ii) �x; y� 1
2;�zþ 1

2; (iii)
�x þ 1; y� 1

2;�zþ 1
2.

The H atoms were positioned geometrically and allowed to ride on

their parent atoms, with N—H = 0.86 Å, C—H = 0.93–0.97 Å and Uiso

= 1.2–1.5Ueq(parent atom).

Data collection: CAD-4 Software (Enraf–Nonius, 1989); cell

refinement: CAD-4 Software; data reduction: XCAD4 (Farrugia,

1999); program(s) used to solve structure: SIR2004 (Burla et al.,

2004); program(s) used to refine structure: SHELXL97 (Sheldrick,

1997); molecular graphics: ORTEP-3 (Farrugia, 1997); software used

to prepare material for publication: PLATON (Spek, 2003).
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Figure 1
View of (I) showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 50% probability level.

Figure 2
The molecular packing of (I), viewed down the b axis, showing the
hydogen-bonded (dashed lines) centrosymmetric dimers.
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