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Abstract

The crystal structure of the title compound
was determined from single crystal X-ray dif-
fraction study : C,sH,;sNOs, Mr=271.316, orthorh -
ombic, Aba2, a=15.750(3), b=13.470(2), c=13.356
(2) A, V=2833 A°, Z=8, Dx=1.26 Mgm™, A(MoK «)
=0.71069 A, #=0.51mm™, F(000)=1136, T=291 K,
R=0.0414 for 728 unique observed [F=30(F)]
reflections and 240 parameters. The molecule is
nearly planar within 0.2 A with the torsion angle
-179(2)° for C(4)-C(7)-C(8)-C(9). The inte-
rmolecular interactions are mainly by van der
Waals force with the nearest intermolecular
distance 3.647 A between 0(3) and C(4) tran-
slated by half unit along b— and c— axes.

1. Introduction

The considerable potential of organic nonli-
near optical materials for optical device appl-
ication is now well established'”’. 3-methyl-4-
methoxy—-4'—nitrostilbene(MMONS) shows one
of the largest powder second harmonic gene-
ration(SHG )signals(1250xUrea)®. MMONS is a
typical organic material in which Van der Waals
interactions and permanent dipole—dipole int-
eractions are responsible for the intermolecular

binding. As a consequence this results in rel-

atively low melting points and high vapor pres-
sure. In order to understand the basic nonlinear
optical properties, thermal and mechanical pr-
operties, we carried out the X-ray structure
analysis of MMONS crystal.

1)Present address : Dept. of physics, Soonchunhyang Univ.. Onyang. 336-600 Korea
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Table 2, Bond distance (A) and angles(°
parentheses,
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with e s, d.'s in paparentheses for C,;HsNO;

Table 1. Atomic coordinates and temperature factors (A*Xx10%)

MMONS was synthesized by the Witting
reaction of diethyl-p—nitrobenzylphosphonate
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was made using liquid column chromatography
Space group and approximate cell dimensions
of the crystal were determined by preliminary

method. The sample crystal used in this study
was prepared by slow evaporation of MEK at

room temperature.
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and 3-methyl-p-anisaldehyde. The product was
checked and confirmed by 'H NMR and high
resolution mass spectrum. The material was
purified by recrystallization in methylethyl-
ketone(MEK) solution and further purification
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Crystal Structure of 3-Methyl-4-Methoxy-4" - Nitrostilbene

Table 3, Selected torsion angles(® ) with e s d.’s in

parentheses,

0)-Cl)-cRI-CE) 17810100 0(-C)-C2}-C(16) -1 0
0Q)-Cl-CE-CH -178.6(1)  0@)-N-C(12)-CQD) 1302
0@-N-Cl12)-C13 -7.8(8) (3) -N-C(12)-C(11) —10 58
0(3)-N-C(12)-C(13) 170.4011) -C(12)-C{13)-C(14) -179.4(12)
CR-CE-CYW-Cm 178 2(12) (3) -CW)-C(n-C@ -175.9(13)
Cl-CM-CER-CH 179,115 CH-CW-CH-CO) 4809
Cle)-Cl)-C@-Casp) 178211 C-CW-CH-CB -178 9(12)
Cn-CE-CO-Can 1.5 cH-CE-CO-CHY  -178.803)
CE-CO-CU-cy  -119.400  CO-CO-Cu-CU3 179,702
C-Ciy-C2)-N 179.802)  C5)-0(-CO)-C -178 19
Clp-CR-CH-CW -850  CH-OM)-CH-Ch 1.0

experiment using Weissenberg and precession
photography . The systematic absences £kf for
k+0=2n, Okl for k, {=2n, A0l for £, [=2n, £kO
for k=2n, 400 for £=2n and 0k0 for k=2n
uniquely defined the non-centrosymmetric

3

orthorhombic space group Aba2®.

A yellow crystal of dimensions of 0.33 X 0.46 X
0.30mm was mounted in glass fiber and was
secured to the goniometer fead on Enraf-Nonius
CAD-4 diffractometer, generator settings 40kV
20mA, controlled by a Micro PDP11/53 computer.
The accurate cell parameters were refined from
setting angles of 25 reflections in the range
10.09° <6<14.13° , and intensity data for 1221
independent reflections with 0=<4<18, 0<k=<15,
0=<{=<15 were collected using graphite-mono-
chromated MoKe radiation and ©/24 scan
mode, w-scan width= (0, 8+0.34 tand) "
0) /A)aax=0.5723A". Three standard reflec-
tions (751), (606) and (740) measured every
6000 seconds showed no

, [ (sin

singnificant in-
tensity variation over the total exposure time.
Lorentz and polarization corrections were applied
to the intensity data but no correction for abs-
orption was considered.

The structure was solved by the application of

direct methods with MULTANS7® and refined

by full-matrix least-squares on F (SHELX76'®’)
with anisotropic thermal factors for all the non—H
atoms and isotropic thermal factors for H atoms
located from difference Fourier maps. Function
minimized was3«( | F, | )=( | Fy | )% wherev=
[0%(F,) +0.000824F* )",
ters refined was 240.

Number of parame-

Final reliability factors for 728 unique obs-
erved [F>30(F) ] reflections were R=0.0414, «R=
0.0415 and S=1.068 with average A/0=0.008 in
last cycle and APa,./AP, =0, 1306/-0. 1645
e A in final AF map. The final positional and’
equivalent isotropic thermal parameters for
non—-H atoms and isotropic thermal parameters
for H-atoms are given in Table 1*. Geometric
calculations on the molecular structure were
done using GEOM program‘”. All computations
were performed using the Micro VAX/VMS 3400

computer at Chungnam National University.

Il. Discussion

The bond lengths, angles and torsion angles are

ez

Fig. 1. Stereoscopic view of the title compound with an
atom-numbering scheme,

*The list of observed and calculated structure factors based on the parameters in Table 1, may be

obtained from authors
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listed in Tables 2 and 3 respectively. Figure
1 shows a stereoscopic view of one molecule
with the atom—numbering scheme drawn with
ORTEP."®”

As shown in Table 2, the twelve C-C bond
lengths in the aromatic phenyl rings range from
1.357(10) A to 1.420(10) A with mean value 1.381
(9) A which is comparable with the normal C-C
resonance bond distance of 1.395 A ¥, and valence
angles from 117.5(6)° to 123.5(7)° with mean
value 120.0(7)° .C(1)-0O(1) bond length 1.351(7)
A, O(1) -C(15) bond length 1.413(9) A- and
C(2)-C(16) bond length 1.513(10) A are in good
agreement with the respective bond length 1.366
(4) A,1.427(7) A and 1.505(5) A in 9-Methoxy-1
1-demethylellipticine'”’. The mean N-O bond
length 1.22 A of nitro group shows that their bond
order is 1.5.

The C(7)-C(8) bond length 1.315(8) A and the
average bond distance 1472 A of C(4)-C(7) and
C(8)-C(9) connecting two benzene rings show
double and single bond character, respectively.
To diminish repulsions between C(5) and C(8)
and between C(7) and C(10), the angles 123.6
(7)° of C(5)-C(4)-C(7) and 123.1(6)° of C(8)
-C(9)-C(10) are larger than 118.7(6)° of C(3)
~C(4)-C(7) and 119.4(6)° of C(8)-C(9)-C(14).
The dihedral angle between the two phenyl rings
is 15.8(9)° and the torsion angle of C{4)-C(7)
—~C(8)-C(9) is -179(2)° as shown in Table 4, so
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Fig. 2. A stereoview of a unit-cell packing for the molecule:
orgin, lower left, b-axis, hoizontal, a-axis, vertical,
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that the stilbene molecule in MMONS is planar
within 0.14 A, and 0(2}, O(3), C(15) and C(16)
atoms are deviated —0.06, 0.17, -0.09 and 0.15 A
respectively from the best plane. The similar
planar arrangement had been found in the trans-
stilbene''"’. The nitrobenzene group in MMONS
is also planar within 0.2 A with dihedral angle 18
(2)° between nitrophenyl ring and nitro group,
whose conformation is comparable with those of

azy

nitrobenzene studied at -30C and meta-nitr-

‘% showing completely planar forms.

oaniline
These results make MMONS molecule have an
approximately planar form within 0.2A.

The packing of the molecules in the unit cell
viewed down c-axis is shown in Fig. 2 and the
nearest intermolecular distance 3.647 A between
0(3) and C(4) [x, y-0.5, z-0.5] shows that the
molecules are held together by van der Waals

force.
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