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The title compound, C28H40N2O2�0.5CH3OH, crystallizes with

two molecules of 1-{2-[(2-hydroxy-1-naphthyl)methylene-

amino]phenyliminiomethyl}-2-naphtholate and one methanol

solvent molecule in the asymmetric unit. All bond lengths and

angles are normal. The crystal structure is stabilized by �–�,

O—H� � �O and C—H� � �� interactions.

Comment

Considerable interest has been paid to Schiff base compounds

in the past decades, owing to their easy preparation and

modification of the steric and electronic properties using

different substituents. In addition, some of these compounds

exhibit various pharmacological activities, viz. anticancer

(Dao et al., 2000), anti-HIV (Sriram et al., 2006), antibacterial

and antifungal (Karthikeyan et al., 2006). In addition, some of

them may be used as analytical reagents for the determination

of trace elements (Eltayeb & Ahmed, 2005a,b). In this paper,

we report the crystal structure of the title compound, obtained

by the reaction of o-phenylenediamine and 2-hydroxy-1-

naphthaldehyde, which crystallized as the methanol solvate,

(I). The molecule of 1-{2-[(2-hydroxy-1-naphthyl)methylene-

amino]phenyliminiomethyl}-2-naphtholate, (II), in the title

compound, (I), exists in the zwitterionic form, in which one of

the two imine N atoms is protonated to counter-balance the

proximal phenolate anion. Popovic et al. (2001) have

previously reported the crystal structure of another solvate of

(II).

The title compound crystallizes with two molecules of (II)

(A and B) and one methanol solvent molecule in the asym-

metric unit (Fig. 1). All bond lengths and angles in (I) have

normal values (Allen et al., 1987). In molecule A, the dihedral

angles C12A–C17A^C1A–C10A, C12A–C17A^C19A–C28A

and C1A–C10A^C19A–C28A are 56.39 (9), 5.84 (9) and



54.47 (7)�, respectively. In molecule B, the dihedral angles

C12B–C17B^C1B–C10B, C12B–C17B^C19B–C28B and

C1B–C10B^C19B–C28B are 54.26 (9), 3.71 (9) and 50.74 (6)�,

respectively. Intramolecular N—H� � �O and O—H� � �N

hydrogen bonds (Table 2) generate S(6) ring motifs (Bernstein

et al., 1995) in the molecules of (II).

The crystal structure is stabilized by intermolecular �–�,

C—H� � �� and O—H� � �O interactions (Tables 1 and 2).

Experimental

To a solution of o-phenylenediamine (0.216 g, 2 mmol) in ethanol

(30 ml) was added 2-hydroxy-1-naphthaldehyde (0.688 g, 4 mmol).

The mixture was refluxed with stirring for 30 min. An orange preci-

pitate was then obtained. Red crystals suitable for X-ray diffraction

analysis formed after several weeks on slow evaporation of a

ethanol–methanol–dichloromethane (4:1:4) solution at room

temperature (m.p. 495–496 K).

Crystal data

C28H20N2O2�0.5CH4O
Mr = 432.48
Orthorhombic, Pna21

a = 19.3610 (3) Å
b = 12.5103 (2) Å
c = 17.7128 (2) Å
V = 4290.25 (11) Å3

Z = 8
Dx = 1.339 Mg m�3

Mo K� radiation
� = 0.09 mm�1

T = 100.0 (1) K
Block, red
0.31 � 0.30 � 0.18 mm

Data collection

Bruker SMART APEX2 CCD
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2005)
Tmin = 0.962, Tmax = 0.985

52989 measured reflections
6547 independent reflections
5671 reflections with I > 2�(I)
Rint = 0.041
�max = 30.3�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.108
S = 1.03
6547 reflections
616 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0563P)2

+ 0.8098P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.34 e Å�3

��min = �0.22 e Å�3

Table 1
�–�Interactions (Å).

Cg1, Cg2, Cg3, Cg4, Cg5 and Cg6 are the centroids of rings C1A–C4A/C9A–
C10A, C19B–C20B/C25B–C28B, C1B–C4B/C9B–C10B, C19A–C20A/C25A–
C28A, C12A–C17A and C20B–C25B, respectively.

Cg1� � �Cg2i 3.569 (1)
Cg3� � �Cg4ii 3.562 (1)

Cg5� � �Cg6 3.637 (1)

Symmetry codes: (i) x þ 1
2;�yþ 1

2; z; (ii) x� 1
2;�yþ 3

2; z.

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

Cg1 and Cg7 are the centroids of rings C1A–C4A/C9A–C10A and C4B–C9B,
respectively.

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

C3A—H3AA� � �Cg7iii 0.93 2.67 3.575 (3) 163
C29—H29C� � �Cg1 0.96 2.78 3.668 (3) 154
N1A—H1NA� � �O1A 0.88 (4) 1.78 (4) 2.542 (2) 143 (3)
N1B—H1NB� � �O1B 0.91 (3) 1.78 (3) 2.560 (2) 143 (2)
O2A—H2OA� � �N2A 0.86 (3) 1.84 (4) 2.588 (2) 145 (3)
O2B—H2OB� � �N2B 0.95 (4) 1.72 (4) 2.600 (2) 153 (3)
O3—HO3� � �O1A 0.94 (5) 1.84 (5) 2.763 (3) 168 (3)

Symmetry codes: (iii) �xþ 1
2; y� 1

2; zþ 1
2.

N- and O-bound H atoms were located in difference maps and

refined isotropically. The remaining H atoms were positioned

geometrically and treated as riding, with C—H = 0.93–0.96 Å and the

Uiso(H) = 1.2Ueq(C) or 1.5Ueq(methyl C). In the absence of significant

anomalous scattering effects, 6149 Friedel pairs were merged.

Data collection: APEX2 (Bruker, 2005); cell refinement: APEX2;

data reduction: SAINT (Bruker, 2005); program(s) used to solve

structure: SHELXTL (Sheldrick, 1998); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL and PLATON (Spek,

2003).
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Figure 1
The asymmetric unit of the title compound, showing the atomic
numbering and 30% probability displacement ellipsoids. Hydrogen bonds
are shown as dashed lines.
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