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(E)-2-Hydroxy-3-methoxy-5-[(3-methoxy-

phenyl)diazenyllbenzaldehyde

The molecule of the title compound, C;sH{4N,O,, is
approximately planar and displays a trans configuration with
respect to the N=N double bond. The molecules are linked by
intermolecular C—H- - -O and C—H- - -7 interactions, forming
a three-dimensional network.

Comment

Azobenzenes have a wide variety of potential applications for
organic non-linear optics, optical storage media, chemo-
sensors, and photochemical switches because of their char-
acteristic colour and photoresponsive properties (Kim et al.,
2004). In addition, azo compouds represent the dominant class
of synthetic colourants employed in the textile, printing,
agrochemical and pharmaceutical industries. As a result of the
presence of the stable chromophoric azo group (-N=N-)
linking different aromatic units carrying electron-donoting
and/or electron-withdrawing groups, the dyes can be designed
to resist chemical or photochemical degradation processes
(Evans et al., 1980; Griffiths & Allen, 1980; Leaver ef al., 1980;
Sharma et al., 2002; Neta & Levanon, 1977; Flamingi & Monti,
1985). We are interested in the synthesis of functionalized
azobenzenes for the development of the crystal chemistry of
dyes.
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An ORTEP-3 (Farrugia, 1997) view of the molecule of (I) is
shown in Fig. 1. The C1—N1=N2—C7 azo linkage is coplanar
with the multiply-substituted benzene ring (C17-C12) [dihe-
dral angle = 0.8 (3)°]. The dihedral angle between the mean
planes of the azo linkage and the methoxyphenyl (C1-C6) ring
is 5.5 (3)°. The dihedral angle between the planes of the two
aromatic rings is 6.0 (1)°. The aromatic rings are in a trans
configuration with respect to the azo functional group.

All the C—C bond distances in the benzene rings have
typical Csp®—Csp” values. The average C—C bond distances
within these two rings are 1.381 (3) and 1.389 (3) A. The N1—
Cl, N2—C7 and N1=N2 bond lengths (Table 1) are
comparable to those found for similar compounds (Karaday1
et al.,2004; Odabasoglu et al., 2005; Filip et al.,2001). The O1—
C14 and O4—C15 bond lengths are 1.432 (2) and 1.424 (3) A,
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Figure 1

A view of (I), showing the atomic numbering scheme and 50% probability
displacement ellipsoids. The intramolecular hydrogen bond is shown as a
dashed line.

respectively. These values are within the expected ranges for
structures with multiple methoxy substituents [1.419 (6)-
1.434 (4) A (Crano et al., 1994) and 1.436 (3)-1.413 (4) A
(Gales et al., 2001)].

An intramolecular O—H- - -O hydrogen bond is observed in
the molecular structure (Fig. 1). The crystal packing is stabi-
lized by C—H- - -O hydrogen bonds (Table 2). There is also a
weak C—H- - - interaction between C14—H14B and the C1—

C6 ring.

Experimental

Compound (I) was prepared according to the literature method of
Odabasoglu et al. (2003), using o-vanillin and 3-methoxylaniline as
starting materials. The product was crystallized from acetic acid to

obtain well shaped crystals (yield 89%; m.p. 388-389 K).

Crystal data

CisH14N,O4

M, = 28628
Monoclinic, P2, /c
a=11.8486 (14) A
b =9.9295 (9) A
c=12.6574 (15) A
B = 112.441 (9)°

V =1376.4 (3) A®
Z=4

Data collection

Stoe IPDS-2 diffractometer

® scans

Absorption correction: none
16858 measured reflections
2414 independent reflections
1298 reflections with I > 20(I)

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.046
WwR(F?) = 0.078
S§=0.99

2414 reflections

190 parameters

D, =138 Mgm™

Mo Ko radiation

Cell parameters from 8411
reflections

6 =2.7-27.5°

©n=0.10 mm~

T=29 (2) K

Plate, brown

0.36 x 0.27 x 0.11 mm

1

Rin = 0.083
Oumax = 25.0°

h=—-14 > 14
=—11-> 11
—14 - 14

~

H-atom parameters constrained

w = 1/[o*(F,?) + (0.026P)*]
where P = (F,” + 2F2)/3

(A/0)max = 0.001

Apmax = 0.12 ¢ A3

Apmin = —0.13 e A3

Table 1

Selected geometric parameters (A, °).

C1—-Co6 1.371 (3) C7—C12 1.400 (3)
Cl—C2 1392 (3) C71—N2 1423 (3)
Cl1—N1 1.433 (3) C9—C13 1.447 (3)
C5—04 1361 3)  NI—-N2 1255 (2)
C7—C8 1375 (3)

C6—C1—NI1 114.9 (2) C12—C7—N2 123.8 (2)
C2—C1—N1 124.8 (2) 01—-Cl1—CI2 1255 (2)
04—C5—C4 125.1 (2) 01—C11—Cl10 1148 (2)
04—C5—C6 1155 (2) 03—C13—C9 1234 (2)
C8—C7—N2 1164 (2)

C10—C9—C13—03 —15 (4) C12—C11—-01—Cl4 15 (3)
C1—N1—N2—C7 179.80 (17)  C4—C5—04—Cl5 1.9 (3)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O2—H1---03 ) 0.82 1.89 2.606 (2) 146
Cl4—H14A. .04 0.96 2.49 3.188 (3) 130
Cl4—H14C---03" 0.96 2.54 3.398 (3) 148
C14—HI14B- - -Cg1™ 0.96 2.83 3.667 (2) 147

Symmetry codes: (i) —x+1,y—%—z+3% (i) —-x+2,y+L—-z+3% (i)
—x+1,—y+1, —z+ 1. Cgl is the centroid of the C1-C6 ring.

All C-bound H atoms were refined using a riding model, with C—
H =0.93 A and Uy,(H) = 1.2U,(C) for aromatic and C—H = 0.96 A
and Ujso(H) = 1.5Uc4(C) for methyl H atoms. The H atom of the
hydroxyl group was refined with a O—H distance of 0.82 A and with
Uiso(H) = 1.5Uc4(O).

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) and PLATON
(Spek, 2003); software used to prepare material for publication:
WinGX (Farrugia, 1999).
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