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Ibrahim Uçar,a* Hasan

Kocaokutgen,b Sevil Özkinali,b
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The title compound, C19H20N2O2, has a trans configuration

with respect to the diazene double bond. The dihedral angle

between the planes of the two aromatic rings is 2.92 (3)�.

Comment

Azo dyes have attracted considerable attention due to their

versatile application in various fields. Their importance in the

dye industry, biochemistry, and in many high-technology areas

has been documented over the years (Catino & Farris, 1985;

Peter & Freeman, 1991; Ojala et al., 1996). The reversible

interconversion between the cis and trans isomers of azo

compounds facilitates the use of these compounds in optical

data storage and switching devices (Jeon et al., 2002; Tian et al.,

2004). Such optical properties depend on not only the spec-

troscopic properties of the molecules but also on their crys-

tallographic arrangement (Biswas & Umapathy, 2000). As part

of our ongoing research on azo compounds, in order to

provide templates for molecular modelling studies, we have

synthesized a diazene derivative compound, (I), and deter-

mined its crystal structure.

The molecular structure of compound (I), with the atom-

labelling scheme, is shown in Fig. 1, and selected bond lengths

and angles are given in Table 1. The aromatic rings are in a

trans configuration with respect to the diazene double bond.

The —N22 N23— azo linkage is disordered over two

orientations; in both components the N—C bond lengths

indicate single-bond character, whereas the N N bond

lengths are indicative of significant double-bond character. As

a result of the disorder, the N N bond length is slightly

different from that observed in other trans-azo compounds

(Kocaokutgen et al., 2003; Soylu et al., 2004; Kocaokutgen et

al., 2005). The C—C—N—N torsion angles suggest delocal-

ization of electron density between the aromatic rings and the

azo group. The dihedral angle between the two aromatic rings

is 2.92 (3)�.

No significant intra- or intermolecular hydrogen-bonding

interactions are observed, and the crystal packing is stabilized

by van der Waals forces.



Experimental

Compound (I) was prepared according to the literature method of

Kocaokutgen et al. (2005). Single crystals of (I) suitable for X-ray

difraction analysis were obtained from dimethyl sulfoxide.

Crystal data

C19H20N2O2

Mr = 307.47
Triclinic, P1
a = 8.4461 (15) Å
b = 8.5053 (17) Å
c = 14.260 (3) Å
� = 91.860 (16)�

� = 103.587 (14)�

� = 113.006 (14)�

V = 907.7 (3) Å3

Z = 2
Dx = 1.125 Mg m�3

Mo K� radiation
� = 0.07 mm�1

T = 297 (2) K
Prism, orange
0.40 � 0.30 � 0.20 mm

Data collection

STOE IPDS-2 diffractometer
! scans
Absorption correction: integration

(X-RED32; Stoe & Cie, 2002)
Tmin = 0.975, Tmax = 0.987

13759 measured reflections
3580 independent reflections
1209 reflections with I > 2�(I)
Rint = 0.135
�max = 26.0�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.076
wR(F 2) = 0.231
S = 1.02
3580 reflections
250 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0671P)2

+ 0.1045P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.15 e Å�3

��min = �0.12 e Å�3

Extinction correction: SHELXL97
Extinction coefficient: 0.018 (4)

Table 1
Selected geometric parameters (Å, �).

C1—N23B 1.470 (17)
C1—N22A 1.541 (17)
C9—O2 1.201 (5)
C9—O1 1.364 (6)
C10—N23A 1.453 (16)

C10—N22B 1.568 (17)
N22A—N23A 1.23 (5)
N22B—N23B 1.27 (5)
C23A—C22A 1.26 (2)
C22B—C23B 1.305 (19)

C2—C1—N22A—N23A 175.8 (13)
C1—N22A—N23A—C10 �178.5 (10)
C11—C10—N23A—N22A �177.1 (12)

C15—C10—N22B—N23B �179.5 (12)
C10—N22B—N23B—C1 179.3 (11)
C6—C1—N23B—N22B �178.7 (12)

H atoms were refined using a riding model, with C—H = 0.93 Å

[Uiso(H) = 1.2Ueq(C)] for aromatic H and C—H = 0.96 Å [Uiso(H) =

1.5Ueq(C)] for methyl H atoms. The diazene group is disordered over

two different orientations (N22A/N23A and N22B/N23B) with

occupancy factors of 0.52 (3) and 0.48 (2), respectively. Atoms C22

and C23 of the ester group are also disordered over two positions,

with occupancies of 0.532 (8) for C22B/C23B and 0.468 (8) for C22A/

C23A. The C—C and C—N distances involving the disordered atoms

were restrained to 1.30 (3) and 1.45 (3) Å, respectively. Rigid-bond

and similarity restraints were imposed on disordered atoms.

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 (Farrugia, 1997); software used to prepare

material for publication: WinGX (Farrugia, 1999).

References

Biswas, N. & Umapathy, S. (2000). J. Phys. Chem. A, 104, 2734–2745.
Catino, S. C. & Farris, R. E. (1985). Azo Dyes. Kirk–Othmer Concise

Encyclopaedia of Chemical Technology, edited by M. Grayson. New York:
John Wiley & Sons.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837–838.
Jeon, B.-J., Cha, S. W., Jeong, M.-Y., Lim, T. K. & Jin, J. I. (2002). J. Mater.

Chem. 12, 546–552.
Kocaokutgen, H., Gür, M., Soylu, M. S. & Lönnecke, P. (2003). Acta Cryst.

E59, o1613–o1615.
Kocaokutgen, H., Gür, M., Soylu, S. & Lönnecke, P. (2005). Dyes Pigments, 67,

99–103.
Ojala, W. H., Sudbeck, B. A., Lu, L. K., Richardson, T. I., Lovrien, R. E. &

Gleason, W. B. (1996). J. Am. Chem. Soc. 118, 2131–2142.
Peter, A. T. & Freeman, H. S. (1991). Colour chemistry: The Design and

Synthesis of Organic Dyes and Pigments. pp. 193–195. Barking, Essex:
Elsevier.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Göttingen, Germany.

Soylu, S., Kocaokutgen, H., Gür, M. & Lönnecke, P. (2004). Acta Cryst. C60,
o498–o500.

Stoe & Cie (2002). X-AREA (Version 1.18) and X-RED32 (Version 1.04). Stoe
& Cie, Darmstadt, Germany.

Tian, Z. Y., Huang, W. T., Xiao, D. B., Wang, S. Q., Wu, Y. S. & Gong, Q. H.
(2004). Chem. Phys. Lett. 391, 283–287.

organic papers
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Figure 1
The molecular structure of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level and H
atoms are shown as small spheres of arbitrary radius. All disorder
components are shown.


