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1-[(E)-3-sec-Butyl-4-(4’-ethoxy-3,5-diethyl-
biphenyl-4-yldiazenyl)phenoxylhexadecane

A Suzuki coupling reaction produced the title compound,
C44HgeN,O,, which consists of a photoisomerizable azoben-
zene unit coupled to a biphenyl group and a long alkyl chain.
The molecule has a frans configuration with respect to the azo
(-N=N-) group, and the long alkyl chain adopts a well
ordered zigzag arrangement.

Comment

The title compound, (I), was prepared as part of our ongoing
investigation (Han & Hara, 2005, 2006; Han et al., 2006) of
light-driven self-assembled aggregates of azobenzene deriva-
tives. The spontaneous formation of spherical aggregates
displayed unusual fluorescence enhancement, even though the
isolated monomer itself was not fluorescent in dilute solution
at ambient temperature. The X-ray crystallographic analysis of
an azobenzene derivative can be of significance for under-
standing molecular and stacking structures in the solid state.

@

In the molecule of (I), the two benzene rings, C1-C6 and
C7-C12, have a trans configuration with respect to the azo (-
N1=N2-) functional group (Fig. 1). Selected bond distances
and angles are given in Table 1. The N1—C1 and N2—C7
bond lengths are typical of significant single-bond character.
The N1=N2 bond length is indicative of an acceptable
double-bond length (Rau, 1973; Brown, 1966; Dickson &
Ibers, 1972). The bond angles C12—C7—N2, 02— C10—Cl11,
C2—Cl1—N1 and O1—C16—C17 deviate by 4-6° from the
ideal value (120°) for sp® carbon. Similar deviation has been
observed in many trans-azobenzene derivatives (Bouwstra et
al., 1983; Okuyama et al., 1986). The sec-butyl group is dis-
ordered over two sites with occupancies of 0.633 (2) and
0.367 (2) for the major and minor components. The long alkyl
chain adopts a trans zigzag conformation. The molecules stack
along the c axis by the c-glide operation, forming a crossed
layer structure parallel to the bc plane (Fig. 2).

Experimental

The precursor [4-(4'-bromo-2’,6'-diethyl-phenylazo)-3-sec-butyl-
phenoxy]hexadecane, of (I) was synthesized using the well known
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Figure 1

A view of the molecular structure of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level. The minor

component of the sec-butyl group has been omitted for clarity.

Figure 2
The layer structure of (I) parallel to the bc plane.

diazonium coupling and subsequent Williamson reaction (Smith &
March, 2001; Han & Hara, 2005). Compound (I) was prepared from
the Suzuki coupling reaction of the precursor in the presence of
palladium(0) catalyst (Miyaura & Suzuki, 1995). A catalytic amount
of tetrakis(triphenylphosphine)palladium(0) was added to a solution
of the precursor (2.46 g, 0.004 mol) in degassed DMF (50 ml). 4-
Ethoxyphenylboronic acid (1.00 g, 0.006 mol), a solution of NaHCO;
(1.68 g, 0.020 mol) in distilled water (30 ml) and toluene (20 ml) were
added to the mixture solution. The reaction mixture was heated
under reflux for 28 h with vigorous stirring. After the mixture was
cooled to room temperature, water (50 ml) and ethyl acetate (50 ml)
were added to the solution. The organic layer was separated and
purified by silica gel column chromatography using hexane—
dichloromethane (6:1) as eluent to afford (I) as an orange solid (yield
0.47 g, 18%). The crystals were obtained by slow evaporation of a
dichloromethane-hexane solution (10:1) at ambient temperature.

Crystal data

CysHgN,O,

M, = 654.99
Monoclinic, P2, / c
a=220464 3) A
b=9.9446 (1) A

¢ =18.8628 (3) A
B = 1043701 (5)°
V = 4006.14 (9) A3

Z=4

D, =1.086 Mg m >
Mo Ko radiation

u =007 mm™!
T=9K

Needle, orange

0.40 x 0.15 x 0.04 mm

Data collection

Rigaku AFC-8 diffractometer with
Saturn 70 CCD detector

 scans

Absorption correction: none

22050 measured reflections

11745 independent reflections
9044 reflections with I > 20(1)
Rine = 0.025
Omax = 30.1°

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.047

wR(F?) = 0.128

§=1.03

11745 reflections

480 parameters

H-atom parameters constrained

w = 1/[6*(Fy%) + (0.0566P)*
+ 1.1001P]
where P = (F,” + 2F.2)/3
(A/0)max = 0.001
APmax = 030 e A7
APmin = —024 ¢ A7

Table 1

Selected geometric parameters (A, °).

01—Cl16 1.3734 (13) N1—N2 12610 (12)
01-C27 1.4334 (14) N1—C1 1.4255 (13)
02-Cl10 13642 (12) N2—C7 1.4209 (13)
02—-C29 1.4344 (12) C4—C13 1.4848 (14)
C10—02—-C29 118.82 (8) C12—C7—N2 116.01 (9)
N2—N1—C1 11539 (8) 02—C10—Cl1 123.86 (9)
C2—C1—N1 125.85 (9) O1-C16—C17 124.16 (10)
Cl1—-N1-N2-C7 —178.05 (8) C29—-02—-C10—C9 —178.00 (9)
N2—-N1-C1—-Cé 156.32 (9) C3—-C4—-C13—-C18 —146.73 (11)
N1-N2—-C7—-C12 —171.40 (10) C5—C4—-C13—-C14 —148.69 (11)

H atoms, except for those in the sec-butyl group, were located in a
difference map and were treated as riding atoms, with C—H = 1.00,
0.99, 0.98 and 0.95 A for methyl, methylene, methine and aromatic
groups, respectively, and with Ujo(H) = 1.2U.4(C) or 1.5U.q(methyl
C). The sec-butyl group was found to be disordered over two sites,
with occupancies of 0.633 (2) and 0.367 (2) for the major and minor
components, respectively. Each C—C bond distance in the disordered
sec-butyl group was restrained to be 1.530 (3) A. The intramolecular
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contact distances were also restrained to be 2.42 (1) and 2.55 (1) A
for C24A---C25A/C24B---C25B and C23A..--C26A/C23B---C26B,
respectively.

Data collection: CrystalClear SM (Rigaku/MSC Inc., 2005); cell
refinement: HKL2000 (Otwinowski & Minor, 1997); data reduction:
HKL2000; program(s) used to solve structure: SIR97 (Altomare et al.,
1999); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997);
software used to prepare material for publication: SHELXL97.
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