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Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

2000-[Ethoxy(p-tolyl)methylene]acetohydrazide
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Molecules of the title compound, C12H16N2O2, are linked by

N—H� � �O hydrogen bonds [N� � �O = 2.971 (2) Å, H� � �O =

2.17 (2) Å and N—H� � �O = 162 (2)�] into cyclic centrosym-

metric R2
2(8) dimers.

Comment

Hydrazones are formed when hydrazines condense with

aldehydes and ketones, e.g. by the condensation of aldehydes

(or substituted aldehydes) with phenylhydrazine at a pH of 4–

5 (McMurry, 1999), and typically are crystalline compounds

with sharp melting points. Hydrazones are frequently more

efficient than oximes in this reaction since their greater mol-

ecular weight causes a lower solubility in most solvents and

they can, therefore, often be more easily isolated and recrys-

tallized. Hydrazones have been widely studied as chelating

ligands for the spectrophotometric and fluorimetric determi-

nation of trace metal ions (Katyal & Dutt, 1975; Galiano-Roth

& Collum, 1988). Many of these compounds have found

widespread application in medicine, technology and analytical

chemistry (Kitaev, 1977). In addition to the X-ray crystal

structure determination reported here, the title compound,

(I), has also been characterized by IR, 1H NMR and 13C NMR

spectroscopy and by elemental analysis.

The molecular structure and atom-numbering scheme are

shown in Fig. 1. The dihedral angle between the aromatic C1–

C6 ring and the plane of the C8/N1/N2/C11/C12/O2 chain is

12.7 (1)�. The plane of the C8/O1/C9/C10 chain forms a

dihedral angle of 84.6 (1)� with the C1–C6 ring. The N1—N2

and C11 O2 bond lengths are in agreement with those

reported for 2,4-difluorobenzaldehyde isonicotinoylhydrazone

and 2,3-dichlorobenzaldehyde isonicotinoylhydrazone

(Wardell et al., 2005).

The molecules are linked by a pair of N—H� � �O hydrogen

bonds (Table 2) into a centrosymmetric dimer with an R2
2(8)

ring (Bernstein et al., 1995) (Fig. 2).
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Experimental

A solution of acylhydrazine (0.01 mol) in absolute ethanol (25 ml)

was added to a solution of (p-methylphenylimido)acetate hydro-

chloride (0.01 mol) in absolute ethanol (25 ml). The mixture was

stirred at 273–278 K for 6 h and subsequently at room temperature

for 2 h. The reaction mixture was poured into a beaker containing

cold water (40 ml) and ice (10 g). The precipitate formed was washed

with 50 ml of ice water and dried. The product was recrystallized from

benzene–petroleum ether (1:2) (313–333 K) to give a white product

(yield 50%). Single crystals of (I) were obtained by slow evaporation

of an ethyl acetate solution at room temperature (m.p. 375–376 K).

IR (KBr, cm�1): 3205 (vNH), 1669 (vC O), 1618 (vC N); Analysis

calculated for C12H16N2O2: C 65.43, H 7.32, N 12.72%; found: C 65.10,

H 7.12, N 12.45%.

Crystal data

C12H16N2O2

Mr = 220.27
Triclinic, P1
a = 4.6555 (5) Å
b = 10.6294 (10) Å
c = 13.0612 (13) Å
� = 103.947 (8)�

� = 94.907 (8)�

� = 100.950 (8)�

V = 609.98 (11) Å3

Z = 2
Mo K� radiation
� = 0.08 mm�1

T = 296 K
0.50 � 0.27 � 0.09 mm

Data collection

Stoe IPDS-II diffractometer
Absorption correction: integration

(X-RED32; Stoe & Cie, 2002)
Tmin = 0.964, Tmax = 0.994

9116 measured reflections
2401 independent reflections
1610 reflections with I > 2�(I)
Rint = 0.050

Refinement

R[F 2 > 2�(F 2)] = 0.045
wR(F 2) = 0.121
S = 1.02
2401 reflections
149 parameters

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.14 e Å�3

��min = �0.18 e Å�3

Table 1
Selected bond lengths (Å).

C8—O1 1.3676 (19)
C9—O1 1.449 (2)
C11—O2 1.222 (2)

C11—N2 1.342 (2)
N1—N2 1.3750 (18)

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

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

N2—H2a� � �O2i 0.83 (2) 2.17 (2) 2.971 (2) 162 (2)

Symmetry code: (i) �x þ 2;�yþ 1;�zþ 1.

The H atom bonded to N2 was refined freely. All other H atoms

were placed in calculated positions and constrained to ride on their

parent atoms, with C—H = 0.93–0.97 Å and Uiso(H) = 1.2Ueq(C)

[1.5Ueq(disordered methyl)]. The H atoms of the C7 and C12 methyl

groups are disordered over two sites with equal occupancy.

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X-

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

used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)

used to refine structure: SHELXL97 (Sheldrick, 1997); molecular

graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to

prepare material for publication: WinGX (Farrugia, 1999).

The authors acknowledge the Faculty of Arts and Sciences,

Ondokuz Mayıs University, Turkey, for the use of the Stoe

IPDS-II diffractometer (purchased under grant No. F279 of

the University Research Fund).
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Figure 1
The molecular structure of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 40% probability level.

Figure 2
Part of the crystal structure of (I), showing a centrosymmetric R2

2(8)
dimer; dashed lines indicate hydrogen bonds. [Symmetry code: (i) 2 � x,
1 � y, 1 � z.]
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