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The molecule of the title compound, C14H13NO3, adopts the

keto–amine tautomeric form. An intramolecular N—H� � �O

hydrogen bond dictates the essentially planar molecular

geometry; the two benzene rings make a dihedral angle of

7.93 (7)�. The crystal packing is stabilized by intermolecular

O—H� � �O and C—H� � �O hydrogen bonds.

Comment

It is known that the thermo- and photochromism observed in

N-substituted ortho-hydroxyimines in the solid state are

possibly due to H-atom transfer from the hydroxy O atom to

the N atom (Hadjoudis et al., 1987; Xu et al., 1994). It is also

known that the chemical conductivity of Schiff bases

containing ortho-hydroxyphenyl fragments is strongly influ-

enced by an H-atom transfer reaction between the phenol–

imine and keto–amine tautomers (Yüce et al., 2004). The

phenol–imine form is dominant in salicylaldimine, while the

keto–amine form is preferred in ortho-hydroxy-

naphthaldimine Schiff bases. It has also been observed that, in

the solid state, the keto–amine form is present in hydroxy-

naphthaldimine, while the phenol–imine form exists in sali-

cylaldimine Schiff bases (Kaitner & Pavlovic et al., 1996; Yıldız

et al., 1998). The title compound, (I) (Fig. 1), is in the keto–

amine tautomeric form.

In the molecule of (I), the C10 O2 and N1—C8 bond

lengths of 1.2931 (17) and 1.3043 (19) Å, respectively

(Table 1), are in good agreement with those observed in 2-[(2-

hydroxy-4-nitrophenyl)aminomethylene]cyclohexa-3,5-dien-

1(2H)-one [1.298 (2) and 1.308 (2) Å; Ersanlı et al., 2003] and

1-[(4-nitrophenylamino)methylene]naphthalen-2(1H)-one

[1.289 (3) and 1.306 (3) Å; Özek et al., 2004]. The C1—N1

bond length is 1.4135 (18) Å, corresponding to 1.4155 (18) Å

in 3-(4-acetylphenyliminomethyl)-1,2-dihydroxybenzene

(Yüce et al., 2004). The C8 C9 bond length and C8—N1—C1

bond angle are 1.404 (2) Å and 127.29 (13)�, respectively,

compared with 1.396 (3) Å and 126.35 (19)�, respectively, in 1-

[(4-nitrophenylamino)methylene]naphthalen-2(1H)-one

(Özek et al., 2004).
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There is a strong intramolecular N1—H1� � �O2 hydrogen

bond (Table 2), with the H atom transferred from the O to the

N atom. The N1� � �O2 distance [2.5870 (16) Å] is shorter than

the sum of the van der Waals radii of O and N [3.07 Å; Bondi

et al., 1964], and comparable with those observed in 2-{[tris-

(hydroxymethyl)methyl]aminomethylene}cyclohexa-3,5-dien-

1(2H)-one and its 6-hydroxy and 6-methoxy derivatives

[2.5851 (16) Å; Odabaşoǧlu et al., 2003]. This intramolecular

N—H� � �O hydrogen bond dictates the essentially planar

molecular geometry; the two benzene rings make a dihedral

angle of 7.93 (7)�.

In the crystal structure of (I), there is an intermolecular O—

H� � �O hydrogen bond with an O� � �O distance of 2.7160 Å

(Table 2); this may be compared with the sum of the van der

Waals radii of two O atoms [3.04 Å; Pizzala et al., 2000]. The

arrangement of O—H� � �O hydrogen bonds can be described

by the graph-set notation R2
2(10), and this generates a

centrosymmetric dimer with an S(6) motif (Bernstein et al.,

1995). The crystal packing (Fig. 2) is further stabilized by weak

intermolecular C—H� � �O hydrogen bonds (Table 2).

Experimental

The title compound was prepared by refluxing a solution containing

3-hydroxysalicylaldehyde (3.5 mmol) in ethanol (10 ml) and a solu-

tion containing 2-methoxyaniline (3.5 mmol) in ethanol (10 ml). The

reaction mixture was stirred for 1 h under reflux and then allowed to

cool. The powder product, (I), was recrystallized from ethanol.

Suitable single crystals were obtained from methanol (yield 83%;

m.p. 478–479 K).

Crystal data

C14H13NO3

Mr = 243.25
Monoclinic, P21=n
a = 7.5517 (7) Å
b = 11.3022 (12) Å
c = 13.4646 (13) Å
� = 95.186 (8)�

V = 1144.5 (2) Å3

Z = 4

Dx = 1.412 Mg m�3

Mo K� radiation
Cell parameters from 5462

reflections
� = 2.4–27.9�

� = 0.10 mm�1

T = 296 K
Prism, red
0.30 � 0.21 � 0.15 mm

Data collection

Stoe IPDS-II diffractometer
Rotation ! scans
Absorption correction: integration

(X-RED; Stoe & Cie, 2002)
Tmin = 0.973, Tmax = 0.993

13 408 measured reflections
2724 independent reflections

1551 reflections with I > 2�(I)
Rint = 0.070
�max = 27.9�

h = �9! 9
k = �14! 14
l = �17! 17

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.096
S = 0.85
2724 reflections
166 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0515P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.15 e Å�3

��min = �0.17 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.017 (2)

Table 1
Selected geometric parameters (Å, �).

C1—N1 1.4135 (18)
C8—N1 1.3043 (19)
C8—C9 1.404 (2)

C9—C10 1.425 (2)
C10—O2 1.2931 (17)
C11—O3 1.3673 (18)

C2—C1—N1 123.54 (14)
N1—C8—C9 123.20 (13)
C8—C9—C10 120.11 (13)

O2—C10—C9 122.59 (13)
O3—C11—C10 119.47 (14)
C8—N1—C1 127.29 (13)

N1—C8—C9—C10 0.7 (2) C2—C1—N1—C8 6.0 (2)

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

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

N1—H1� � �O2 0.86 1.89 2.5870 (16) 137
O3—H3A� � �O2i 0.82 1.95 2.7160 (16) 154
C8—H8� � �O3ii 0.93 2.59 3.3597 (19) 141

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

After their location in a difference Fourier map, all H atoms were

positioned geometrically and refined using a riding model, with C—H

distances in the range 0.93–0.96 Å, O—H = 0.82 Å and N—H =

0.86 Å, and with Uiso(H) = 1.2–1.5Ueq of the parent atom.

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

X-AREA; data reduction: X-RED (Stoe & Cie, 2002); program(s)
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Figure 1
A view of (I), with the atom-numbering scheme and 50% probability
displacement ellipsoids. The dashed line indicates a hydrogen bond.

Figure 2
A packing diagram for (I). Dashed lines indicate hydrogen bonds. Other
H atoms have been omitted for clarity.



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

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

graphics: ORTEP3 for Windows (Farrugia, 1997); software used to

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