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Abstract

C22H24N202, monoclinic, P12y/n1 (No. 14), a = 7.559(1) A,
b=19.943(2)A, c = 12.990(2) A, B = 93.62(2)°, V = 1954.3 A>,
Z =4, Ry(F) = 0.044, wReer(F*) = 0.119, T= 291 K.

Source of material

The title compound was synthesized according the procedure de-
scribed by Lemke [1]. 3-methyl-5,5-dimethyl-(cyclohex-2-
enylidene)-malonodinitrile (5 mmol) was dissolved in 60 ml eth-
anol by continuous stirring for 30 minutes at moderate tempera-
ture. 3-ethoxy-4-methoxy-benzaldehyde (5 mmol) was dissolved
in 30 ml ethanol and added dropwise to the solution. Some drops
of triethylamine were used as a catalyst. The solution became red
after a few minutes and the resulting compound precipitated. Af-
ter 30 min reaction time the solution was cooled and the resulting
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2-{3-[2-(3-ethoxy-4-methoxy-phenyl)-vinyl]-5,5-dimethyl-
cyclohex-2-enylidene }-malononitrile was isolated and recry-
stallized twice from ethanol (mp 467 K — 468 K). Red transparent
crystals were grown from toluene solution by slow evaporation
over a period of a week. The purity of the compound was con-
firmed by elemental analysis, IR, UV-vis and mass spectrometry.

Discussion

Organic nonlinear optical (NLO) materials have attracted much
attention in the past years due to potential applications in various
fields such as telecommunication, optical data storage and optical
information processing. Because of their notable chemical flexi-
bility that allows for molecular engineering of the nonlinear opti-
cal responses and their fast electronic responses, organic
materials are particularly interesting candidates for the elabora-
tion of optimized NLO materials [2,3,4]. The conversion of
3-methyl-5,5-dimethyl-(cyclohex-2-enilidene)-malonodinitrile
into the corresponding 2-{3-[2-(3-ethoxy-4-methoxy-phenyl)vi-
nyl]-5,5-dimethyl-cyclohex-2-enylidene }-malononitrile is a way
to enhance the charge transfer transition on the molecular level - a
requirement for a design of efficient second- and third-order non-
linear optical materials.

Table 1. Data collection and handling.

Crystal: red plate, size 0.12 x 0.30 x 0.50 mm
Wavelength: Mo K, radiation (0.71073 A)
: 0.76 cm™
Diffractometer, scan mode: ~ Nonius Mach3 Argus, /20
28max: 50.16°
N(hkl Jmeasured, N(hklJunique: 7345, 3456

Criterion for Iobs, N(hkl)g: Iobs > 2 6(lobs), 2007

N(param)cefined: 253

Programs: CORINC [5}, SHELXS-97 [6].
SHELXTL-PLUS (7}, SHELXL-97 [8]

Table 2. Atomic coordinates and displacement parameters (in AZ).

Atom Site Occ. x y b4 Uiso

H(2) 4e 0.2232 0.4693 -0.0711 0.057

H4A) 4e -0.2575 0.4186 -0.1090 0.063
H@4B) 4e -0.1822 0.3457 -0.1142 0.063
H(6A) 4e -0.0644 0.4728 -0.3432 0.061
H(6B) 4e -0.1672 0.5019 -0.2521 0.061
H(10A) 4e -0.4126 0.4233 -0.2738 0.104
H(10B) 4e -0.3781 0.3462 -0.2848 0.104
H(10C) 4e -0.3289 0.3955 -0.3726 0.104
H(11A) 4e 0.0913 0.3516 -0.2550 0.099
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Table 2. Continued. Table 2. Continued.

Atom Site Occ. «x ¥ M Uiso Atom Site Occ. X ¥ z Uiso
H(11B) 4e -0.0195 0.3520 -0.3612 0.099 H(2I1B) 4e 0.50 02337 0.4218 0.4302 0.121
H(11IC) 4de —0.0693 0.3024 -0.2740 0.099 H(2IC) 4¢ 0.50 04340 0.4224 0.4055 0.121
H(12) 4e 0.1439 0.4060 0.0716 0.054 H(20C) 4¢ 0.50 04291 0.3787 0.3478 0.083
H(13) 4¢ -0.1605 0.3318 0.0467 0.059 H(20D) 4e¢ 0.50 0.5329 0.3449 0.4430 0.083
H(15) 4e 0.2263 0.3496 0.2186 0.055 H(2ID) 4e 0.50 0.3680 0.4411 0.5041 0.182
H(18) de -0.2322 0.2346 0.3557 0.066 H(21E) 4e 050 0.2932 0.3757 0.5524 0.182
H(19) 4e -0.2683 0.2779 0.1925 0.067 H(2IF) 4e 0.50 0.1904 0.4096 0.4576 0.182
H(20A) 4e 050  0.4826 0.3248 0.5040 0.086 H(22A) de -0.0433 0.1842 0.5904 0.122
H(20B) 4e 050  0.2831 0.3244 0.5301 0.086 H(22B) 4e -0.1143 0.1627 0.4793 0.122
HQ21A) 4e 050 0.3807 0.4348 0.5186 0.121 H(22C) 4e -0.1840 0.2286 0.5283 0.122
Table 3. Atomic coordinates and displacement parameters (in /\2).

Atom Site Occ. x y z Un U Uss Uiz Ups Uss

o(l) 4e 0.3231(2) 0.29717(7)  0.3937(1) 0.0487(9) 0.071(1) 0.082(1) —0.0028(7) -0.0273(8) 0.0036(8)
C() 4e 0.0929(2) 0.48427(9) -0.2115(1) 0.049(1) 0.043(1) 0.046(1) 0.0038(9) 0.0017(9)  -0.0004(8)
N(1) 4e 0.1691(3) 0.5733(1) -0.4362(2) 0.095(2) 0.091(1) 0.063(1) -0.009(1) 0.011(1) 0.021(1)
0(2) de 0.0564(2) 0.23707(7)  0.4802(1) 0.0549(9) 0.0704(9) 0.0484(8) -0.0114(7) -0.0070(6) 0.0173(7)
C(2) de 0.1212(3) 0.45701(9) -0.1103(1) 0.047(1) 0.050(1) 0.044(1) -0.0014(9) -0.0042(8) 0.0002(9)
N(2) 4e 0.5119(3) 0.5528(1) -0.1552(2) 0.066(1) 0.087(2) 0.091(2) -0.020(1) -0.001(1) —0.007(1)
C@3) 4e 0.0066(2) 0.41397(9) -0.0686(1) 0.045(1) 0.046(1) 0.0391(9) 0.0025(9) -0.0012(8) 0.0004(8)
C@4) 4e -0.1585(3) 0.3922(1)  -0.1303(1) 0.050(1) 0.061(1) 0.047(1) -0.007(1) -0.0027(9) 0.0050(9)
C(5) 4e —0.1488(3) 0.39899(9) -0.2468(1) 0.049(1) 0.052(1) 0.042(1) -0.0038(9)  -0.0058(9) 0.0041(8)
C(6) 4e -0.0798(2) 0.46898(9) -0.2698(1) 0.049(1) 0.055(1) 0.047(1) 0.0023(9) -0.0023(9) 0.0075(9)
C(7) 4e 0.2159(3) 0.52412(9) -0.2538(1) 0.053(1) 0.047(1) 0.047(1) -0.0027(9) 0.0048(9) 0.0016(9)
C(8) 4e 0.3802(3) 0.5404(1) —0.1988(2) 0.060(1) 0.054(1) 0.058(1) -0.009(1) 0.010(1) 0.003(1)
C(9) de 0.1896(3) 0.5518(1) -0.3552(2) 0.064(1) 0.056(1) 0.056(1) -0.006(1) 0.011(1) 0.005(1)
C(10) de -0.3344(3) 0.3902(1) -0.2994(2) 0.063(2) 0.087(2) 0.056(1) —0.016(1) -0.015(1) 0.007(1)
C(11) 4e -0.0251(3) 0.3464(1) -0.2881(2) 0.079(2) 0.061(1) 0.058(1) 0.003(1) -0.004(1) -0.005(1)
C(12) de 0.0426(2) 0.38996(9)  0.0353(1) 0.044(1) 0.047(1) 0.043(1) -0.0014(9) -0.0032(8) -0.0010(8)
C(13) 4e -0.0582(3) 0.34639(9)  0.0836(1) 0.049(1) 0.054(1) 0.043(1) -0.0008(9) -0.0054(%) 0.0017(9)
C(14) 4e -0.0265(2) 0.31926(9) 0.1870(1) 0.043(1) 0.049(1) 0.0400(9) -0.0039(9) -0.0034(8) 0.0018(8)
C(15) de 0.1343(2) 0.32560(9)  0.2455(1) 0.040(1) 0.051(1) 0.047(1) -0.0045(9) 0.0013(9) 0.0031(9)
C(16) de 0.1598(2) 0.29744(9)  0.3413(1) 0.038(1) 0.045(1) 0.047(1) -0.0014(8) -0.0059(8) -0.0001(8)
C(17) 4e 0.0201(3) 0.26308(9)  0.3844(1) 0.050(1) 0.046(1) 0.041(1) -0.0025(9) -0.0038(9) 0.0033(8)
C(18) de -0.1385(3) 0.2570(1) 0.3278(2) 0.044(1) 0.068(1) 0.053(1) -0.016(1) -0.0034(9) 0.013(1)
C(19) 4e -0.1607(3) 0.2838(1) 0.2303(2) 0.046(1) 0.069(1) 0.051(1) ~0.014(1) -0.0123(9) 0.011(1)

C(20) 4e¢ 050 0.3633(8) 0.3355(3) 0.4772(4) 0.075(4)
@21 4e  0.50 0.352(2) 0.4106(8) 0.456(1) 0.058(6)
C(20') 4e 050 0.4158(7) 0.3549(3) 0.4119(4) 0.064(3)
C21’y 4e 050 0.306(2) 0.400(1) 0.489(1) 0.083(8)
C(22) 4e -0.0826(3) 0.2001(D) 0.5230(2) 0.079(2)

0.073(3) 0.063(3) -0.005(3) -0.019(3) 0.001(3)
0.070(5) 0.110(8) 0.006(5) —0.028(5) -0.007(5)
0.083(4) 0.059(3) -0.034(3) -0.015(3) 0.021(3)
0.12(1) 0.16(1) 0.002(7) -0.016(7) -0.062(9)
0.104(2) 0.060(1) -0.031(1) -0.005(1) 0.032(1)
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