
Acta Cryst. (2004). E60, o505±o507 DOI: 10.1107/S1600536804004386 Nazan Ocak et al. � C24H16N2O6 o505

organic papers

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

Dimethyl 2,2000-(4,5-dicyano-o-phenylene-
dioxy)dibenzoate

Nazan Ocak,a* Orhan

BuÈyuÈkguÈngoÈr,a Nesuhi Akdemir,b

Erbil AgÆar,b Musa OÈ zilb and

Ahmet ErdoÈnmeza

aDepartment of Physics, Faculty of Arts and

Sciences, Ondokuz MayõÂs University, TR-55139

Kurupelit-Samsun, Turkey, and bDepartment of

Chemistry, Faculty of Arts and Sciences,

Ondokuz Mayõs University, TR-55139 Kurupelit-

Samsun, Turkey

Correspondence e-mail: nocak@omu.edu.tr

Key indicators

Single-crystal X-ray study

T = 293 K

Mean �(C±C) = 0.004 AÊ

R factor = 0.044

wR factor = 0.118

Data-to-parameter ratio = 14.0

For details of how these key indicators were

automatically derived from the article, see

http://journals.iucr.org/e.

# 2004 International Union of Crystallography

Printed in Great Britain ± all rights reserved

There are two independent molecules in the structure of the

title compound, C24H16N2O6, one in a general position, the

other on a twofold axis of space group Pbcn. There are thus

one and a half molecules in the asymmetric unit. CÐH� � �O,

CÐH� � �N and CÐH� � �� interactions exert some in¯uence on

the molecular conformation and packing in the crystal

structure.

Comment

Phthalonitriles are known precursors to phthalocyanines, an

important class of molecules with wide applications, ranging

from catalysis to solid-state materials (McKeown, 1998). For

many years, phthalocyanines have attracted continued interest

in various research ®elds, such as chemical sensors, electro-

chromism, batteries, photodynamic therapy, semiconductive

materials, liquid crystals and non-linear optics (Leznoff &

Lever, 1989±1996).

For these reasons, the structure of phthalonitrile derivatives

with different substituents have been of much interest in our

laboratory (Ocak et al., 2003; Ocak, CË oruh et al., 2004; Ocak,

IsËik et al., 2004). The molecular structure of the title

compound, (I), is shown in Fig. 1. Tables 1 and 2 list selected

geometric parameters and the hydrogen-bonding geometry,

respectively.

The molecules consist of a phthalonitrile moiety carrying

two 2-hydroxybenzoic acid methyl ester substituents at C6, C7

(Fig. 2), C28 and C28i [symmetry code: (i) 1 ÿ x, y, 3
2 ÿ z]. The

N C distances of 1.141 (3), 1.139 (3) and 1.133 (3) AÊ are

similar to other values reported in the literature (Subbiah

Pandi et al., 2002; Ocak, IsËik et al., 2004). The O1ÐC7, O2Ð

C6 and O7ÐC28 distances are 1.371 (3), 1.370 (3) and

1.377 (3) AÊ , respectively, and also show good agreement with

corresponding distances reported previously. All bond lengths

in the ester groups agree with those of other esters (CË oruh et

al., 2002; Bujak et al., 2002).

The crystal structure is stabilized by intramolecular C5Ð

H5� � �O6 and C27ÐH27� � �O6 interactions, and inter-

molecular C21ÐH21� � �O1ii and C30ÐH30� � �N2iii close

contacts (see Table 2 for details and symmetry codes). The

crystal structure also shows an intermolecular CÐH� � ��
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interaction (C24ÐH24B� � �Cg5, where Cg5 is the centroid of

the C29±C34 ring; Table 2).

Experimental

Methyl 2-hydroxybenzoate (1.60 g, 10.53 mmol) and 4,5-dichloro-1,2-

dicyanobenzene (1.00 g, 5.08 mmol) were heated at 333 K in dry

DMSO (50 ml) with stirring under nitrogen. Dry ®ne-powdered

potassium carbonate (1.70 g, 12.32 mmol) was added in portions

(12 � 1 mmol) every 10 min. The mixture was heated for a further

48 h. After cooling, the mixture was poured into ice water (200 g).

The product was ®ltered off and washed with (10% w/w) NaOH

solution and water until the ®ltrate was neutral. Recrystallization

from ethanol gave a yellow product. Yield 0.45 g, 20.74%. Single

crystals were obtained from absolute ethanol at room temperature

via slow evaporation (m.p. 377 K). Analysis calculated for

C24H16N2O6: C 67.29, H 3.76, N 6.54%; found: C 67.40, H 3.60, N

6.40%. IR (�max, cmÿ1): 3110±3037 (Ar-CH), 2995±2839 (CH), 2225

(CN) 1728 (C O), 1608, 1587, 1568, 1502, 1483, 1444, 1425, 1402,

1336, 1277, 1219, 1126, 1080, 955, 885, 847, 804, 764, 702, 671, 633, 532.

Crystal data

C24H16N2O6

Mr = 428.39
Orthorhombic, Pbcn
a = 22.1158 (16) AÊ

b = 12.8114 (9) AÊ

c = 21.802 (2) AÊ

V = 6177.2 (9) AÊ 3

Z = 12
Dx = 1.382 Mg mÿ3

Mo K� radiation
Cell parameters from 24 564

re¯ections
� = 1.8±24.3�

� = 0.10 mmÿ1

T = 293 (2) K
Prism, yellow
0.33 � 0.27 � 0.20 mm

Data collection

Stoe IPDS±II diffractometer
! scans
Absorption correction: none
82 028 measured re¯ections
6080 independent re¯ections
2621 re¯ections with I > 2�(I)

Rint = 0.093
�max = 26.0�

h = ÿ27! 27
k = ÿ15! 15
l = ÿ26! 26

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.118
S = 0.80
6080 re¯ections
434 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0599P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.23 e AÊ ÿ3

��min = ÿ0.15 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.00106 (16)

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC7 1.371 (3)
O1ÐC9 1.400 (3)
O2ÐC6 1.370 (3)
O2ÐC17 1.401 (3)
O3ÐC15 1.200 (3)
O4ÐC15 1.345 (3)
O4ÐC16 1.447 (3)
O5ÐC23 1.334 (3)
O5ÐC24 1.450 (3)

O6ÐC23 1.205 (3)
O7ÐC28 1.377 (3)
O7ÐC29 1.398 (3)
O8ÐC35 1.331 (3)
O8ÐC36 1.443 (4)
O9ÐC35 1.198 (3)
N1ÐC1 1.141 (3)
N2ÐC2 1.139 (3)
N3ÐC25 1.133 (3)

C7ÐO1ÐC9 117.26 (17)
C6ÐO2ÐC17 115.67 (19)
C28ÐO7ÐC29 120.00 (19)
O2ÐC6ÐC5 123.4 (2)
O1ÐC7ÐC6 115.3 (2)

O3ÐC15ÐO4 123.2 (3)
O6ÐC23ÐO5 123.6 (3)
O7ÐC28ÐC28i 115.26 (12)
O9ÐC35ÐO8 123.6 (3)

C17ÐO2ÐC6ÐC5 ÿ29.3 (3)
C9ÐO1ÐC7ÐC8 11.2 (3)

C29ÐO7ÐC28ÐC27 ÿ5.4 (4)

Symmetry code: (i) 1ÿ x; y; 3
2ÿ z.

Table 2
Hydrogen-bonding geometry (AÊ , �).

Cg5 is the centroid of the C29±C34 ring.

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C5ÐH5� � �O6 0.93 2.39 3.159 (3) 140
C27ÐH27� � �O6 0.93 2.53 3.293 (3) 139
C21ÐH21� � �O1ii 0.93 2.58 3.450 (3) 157
C30ÐH30� � �N2i 0.93 2.57 3.393 (4) 147
C24ÐH24B� � �Cg5iii 0.96 2.75 3.624 (4) 152

Symmetry codes: (i) 1ÿ x; y; 3
2ÿ z; (ii) 3

2ÿ x; 1
2� y; z; (iii) 3

2ÿ x; yÿ 1
2; z.

H atoms were positioned geometrically and included in the

re®nement in a riding model, with aromatic CÐH distances of 0.93 AÊ

and methyl group CÐH distances of 0.96 AÊ . Uiso(H) values were set

at 1.2Ueq(Caromatic) and 1.5Ueq(Cmethyl) of the parent atom.

Figure 2
Packing diagram of the structure, viewed down the b axis.

Figure 1
An ORTEPIII drawing of the two molecules of the title compound,
showing the atomic numbering. Displacement ellipsoids of non-H atoms
are drawn at the 50% probability level.



Data collection: X-AREA (Stoe & Cie, 2002); cell re®nement:

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

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

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

graphics: ORTEPIII (Burnett & Johnson, 1996); software used to

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

PARST (Nardelli, 1995).
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