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The title compound, C18H13NO3, exists as a ketoamino

tautomer implying a fairly short NÐH� � �O intramolecular

hydrogen bond between the 2-naphthalenone and amino

moieties [N� � �O 2.531 (3) AÊ ] which is enhanced by the

�-electron delocalization effect. The naphthaldimine and

3-carboxyphenyl fragments are inclined at an angle of

4.41 (7)�, so the molecule is almost planar. The molecules

are connected by intermolecular OÐH� � �O hydrogen bonds

between the carboxy and keto O atoms, forming in®nite chains

around the twofold screw axes parallel to b.

Comment

Schiff bases derived from 2-hydroxy-1-naphthaldehyde with

various alkyl or aryl N-substituents, apart from excellent

donor abilities (Calligaris & Randaccio, 1987), exhibit inter-

esting photo- and thermochromic features. Such character-

istics are strongly in¯uenced by the crystal structures of the

compounds, i.e. the �±� intermolecular interactions could be

suf®ciently strong to promote the proton-transfer reversible

process and self-isomerization of the molecule (Inabe et al.,

1991, 1994). Contrary to the case in salicylaldimine derivatives,

for which the enol tautomer has been exclusively established,

2-hydroxy-1-naphthaldehyde Schiff base derivatives

(containing an extended aromatic ring on the aldehyde side of

the Schiff base compared with a benzene ring in the salicyl-

aldimine derivatives) exhibit both ketoamino and enolimino

tautomeric forms in the crystalline state. The tautomerization

induced by intramolecular proton transfer is accompanied by

a �-electron con®gurational change (Inabe et al., 1991, 1994).

The population of the NH form is expected to be larger for 2-

hydroxy-1-naphthaldehyde Schiff base derivatives than for N-

salicylideneaniline derivatives, since the process of proton

transfer from the hydroxyl oxygen to the imine nitrogen

retains the particular D2h symmetry of the naphthalene ring

(PavlovicÂ, 1998), while in N-salicylideneanilines, this process

leads to a loss of the benzene-ring aromaticity.

The X-ray structure analyses revealed the NH forms of

N-n-propyl-2-oxo-1-naphthylidenemethylamine (Kaitner &

PavlovicÂ, 1996), N-(�-naphthyl)- and N-(�-naphthyl)-2-oxo-1-

naphthaldimines (GavranicÂ et al., 1996), the N-4-methyl-2-

pyridyl derivative (Elerman et al., 1998) and N-(2-hydroxy-

ethyl)-2-oxo-1-naphthaldimine (Kaitner & PavlovicÂ, 1999),

while the OH tautomers have been observed in the crystals of

N-o-tolyl-2-hydroxy-1-naphthaldimine (Kaitner et al., 1998),

N-(2-bromo-4-methylphenyl)naphthaldimine (Elmali, Eler-

man & Kendi, 1998), N-(3,5-dichlorophenyl)naphthaldimine

(Elmali, Elerman, Svoboda & Fuess, 1998) and 1-[(3-nitro-

phenylimino)methyl]-2-naphthol (Yeap et al., 1998). In the

crystals of N-(2-hydroxy-1-naphthylmethylene)-1-pyren-

amine, the H-atom position is disordered over the oxygen and

nitrogen sites even at 120 K (Inabe et al., 1994), suggesting that

both tautomeric forms are present in the crystal.

In the title compound, (I), the most sensitive bond distance

for deciding the tautomer type is the Csp2ÐO bond distance.

The O1ÐC2 bond length of 1.290 (2) AÊ is signi®cantly shorter

than those of phenols (1.362 AÊ ) indicating signi®cant �-char-

acter (Allen et al., 1987). The OÐC bond distances observed

in the ketoamino tautomers cited above are 1.277 (2)±

1.302 (3) AÊ , and those in the enol tautomers 1.320 (3)±

1.323 (3) AÊ . The N1ÐC11 bond distance of 1.319 (3) AÊ

corresponds to the values observed in the crystals of the NH

tautomers, 1.294 (5)±1.322 (4) AÊ , and is longer than those in

the OH tautomers, 1.290 (3)±1.291 (4) AÊ (Fig. 1).
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Figure 1
The molecular structure of (I) showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level. H atoms
are drawn as small circles of arbitrary radii. The hydrogen bond is
indicated by a dashed line.
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The shortened C3ÐC4 naphthalene ring bond distance of

1.341 (3) AÊ suggests a quinoidal effect and con®rms that the

O1ÐC2 bond is not a pure single bond. The imine N1 atom is

sp2 hybridized and displays coplanarity of the naphthaldimine

fragment. The dihedral angle between the naphthaldimine and

3-carboxyphenyl moieties amounts to 4.41 (7)�. The rather

short N1� � �O1 value of 2.531 (3) AÊ is enhanced by the �-

electron delocalization effect within the heterodienic moiety

(resonance-assisted hydrogen bonding; Bertolasi et al., 1993).

A survey of the Cambridge Structural Database (Version 5.18;

Allen & Kennard, 1993) con®rmed that the N� � �O distances in

the intramolecular hydrogen bond in Schiff bases derived

from 2-hydroxy-1-naphthaldehyde are in the range 2.5±2.6 AÊ .

The stronger intramolecular hydrogen bond indicates the H-

atom position to be towards the nitrogen site (Wozniak et al.,

1995), since tautomerization causes energetically small but

structurally remarkable changes (i.e. bond-order changes).

Neighbouring molecules are joined via an intermolecular

O2ÐH� � �O1 hydrogen bond (Table 2) to form in®nite chains

around 21 screw axes parallel to b (Fig. 2). The antiparallel

stacking of nearly planar molecules maximizes �±� interac-

tions, and intermolecular CÐH� � �O close contacts further

stabilize the crystal structure.

Experimental

The title compound was prepared by condensation of equimolar

quantities of 2-hydroxy-1-naphthaldehyde and 3-aminobenzoic acid

in methanol. After stirring brie¯y, a yellow precipitate separated and

was washed with water; yield 91%. After recrystallization from

dioxane, the melting point was measured as 551±552 K (literature

554 K; Senier & Clarke, 1911). Pale-orange crystals were obtained

from a methanol±water mixture by slow evaporation.

Crystal data

C18H13NO3

Mr = 291.29
Monoclinic, P21=c
a = 11.665 (2) AÊ

b = 7.4718 (11) AÊ

c = 16.2794 (15) AÊ

� = 106.666 (14)�

V = 1359.3 (3) AÊ 3

Z = 4

Dx = 1.423 Mg mÿ3

Mo K� radiation
Cell parameters from 28

re¯ections
� = 9.1±16.9�

� = 0.098 mmÿ1

T = 293 (2) K
Plate, pale orange
0.55 � 0.24 � 0.04 mm

Data collection

Philips PW1100 diffractometer
upgraded by Stoe

! scans
2968 measured re¯ections
2866 independent re¯ections
1374 re¯ections with I > 2�(I)
Rint = 0.014

�max = 26.9�

h = ÿ14! 14
k = 0! 9
l = 0! 20
3 standard re¯ections

frequency: 90 min
intensity decay: 6.8%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.046
wR(F 2) = 0.117
S = 0.944
2866 re¯ections
251 parameters

All H-atom parameters re®ned
w = 1/[�2(Fo

2) + (0.0551P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.17 e AÊ ÿ3

��min = ÿ0.17 e AÊ ÿ3

All H atoms were located on difference syntheses and their

parameters re®ned. The NÐH and OÐH distances are 0.90 (2) and

0.92 (3) AÊ , respectively, and the CÐH distances are in the range

0.91 (2)±1.03 (3) AÊ .

Data collection: STADI4 (Stoe & Cie, 1995); cell re®nement:

STADI4; data reduction: X-RED (Stoe & Cie, 1995); program(s)

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

used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular

graphics: PLATON98 (Spek, 1998); software used to prepare mate-

rial for publication: SHELXL97.

This research was supported by the Ministry of Science and

Technology of the Republic of Croatia (grant No. 119408).

Supplementary data for this paper are available from the IUCr electronic
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Figure 2
The crystal packing of (I). Hydrogen bonds are shown by dashed lines.
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