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Structure of 1-cyano, 1-carbethoxy-2-(3' methoxy-4'-hydroxy) phenyl ethylene
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Ahstract The utle compound [C, H O, N] has been taken up for study as 1t shows  non hinear optical (NLO) propertics with an clectron
sithdrawing group at one end and an clectron donating group at the other, with an extended conjugation n between The crystal structure has been
Jetermined at 1oom temperatute Needle ke crystals of the compound crystallizes 1n monochinie system, space group £°2 /n with cell dimensions
C2 10040(DA, b = 9351(HA, « - 12647(5)A, B =9713(3)" and 7 — 4 The stiucture was solved by duect method and 1efined by full-matrix least-
suares method to a final R = 0046 for 1993 observed teflections The molecule on the whole 1s almost planar, the methoxy group mahkes a dihedral
mgle of 07 with planar phenyl ning The carbethoxy moicty forms an extended planar 21gzag chamm with the neighbonng atoms The molecules are
heid by strong O-H. .0, C-H... O and C-H N nter- and intra- molecular hydrogen bonds

hevwords Phenyl ethylene, X-ray crystallogiaphy

PACS No. 6110 -i

Non-centrosymmetric aromatic compounds like 4-nitro-2-methyl The title compound was obtained by the reaction of vamillin
anmtline have been found useful to study their nonlinear optical  with ethyl cyanacetate using piperidene as catalyst. Equimolar
INLO] studies| 1], 4-arylidenc pyridenes with hydroxyl groups  quantities of the reactants were allowed to stand at ice bath
hve also been reported as possible nonlinear optical materials.  temperature for three hours 1n presence of catalytic quantities
Duiing the present investigation, the compound as a push-pull  of piperidene. The reaction mixture was worked up according to
molecule with electron donating -OH and -OCH, groups of the  the hiterature method|2] and crystallized by slow evaporation
phenyl ring and a two armed conjugated side chain possessing  technique using ethanol as solvent.
:;:?:;j:; z::?he::erl_ir:l;ps as :leclru: ::gh:i(:“ez::i"gr;t}g }ntensity data were measu.red on Enraf-Nonius CAD4
pProperties of Seconzllalr eliarﬁ(())l:icy C:::c:at()rs (SHG) activity diﬁ.ra'ctomclcrlﬂ with gr‘a phite-monochromatised, MoK,
In order ;o ascortai thy . hemical latior;shi of ¢ an(; radiation, ()»'= 0.7107A). The data was corrected for Lorent.z
. e ertain et: e;e(;c egllca'tl:th ' m:ﬁc m())liet and polanization factor|4]. The crystal data of ?hc compound is
2 and 1o diy gr OL:ES a lac fe() t;; O“'Il e i::: o stabili7iny givenin Tz{ble L. TI'w structure was solved b){ dlre‘cl method and
e packin mso":“thc“’ c;’ | t : t in ;’::e tlo com ;mg refined by full-matrix least-squares method using SHELXI.-97|5]
has bee, s%ud' ¢, the crystal structure o po program. Non-H atoms were refined with amsolropnc thermal
studied. parameters. All hydrogen atoms have been geometrically fixed
and refined for isotropic thermal parameters.
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Table 1. Crystal data for the utle compound

Crystal morphology Pale yellow, needle like
Chemical tormula C,yH;0O,N
Molccular weight 247.24

Crystal system P21/n

Space group monoclinie

Cell constants u = 10 646(3)A,

9351(HA,
12 647(5)A

b

«

[

[ = 97133)°

Volume 1249.2(8) A}
Number of formuta umt Z 4

Density (calculated) D, t 315 gm/ce
Density (measued) D, 1 297 gm/ce
Absorption coefficient (MoK ) 0 098 mm-!
Uniqgue data measured 2447
Observed data with F0 > 4a(#0) 1003
F(000) 520 00

R 0 046

Rw 0 108

The final positional and equivalent isotropic thermal
parametcrs of non-hydrogen atoms are listed in Table 2. The
anisotropic temperature factor for non-H atoms are presented in
Table 3. The bond lengths, bond angles and torsion angles are
given in Table 4. The chemical diagram of the molecule is as

Table 2. The final positional and equivalent jsoyg
parameters(A2) of non-hydrogen atoms with Estimated Stang:
(¢ s.d's) 1n parenthescs

pic lhmudt
ard I)c\muu,

————

Atom X y z

Lise
01 -0 2567(3) -0 5462(3) 1.0647(2) n—:;;;
02 -0 0824(2) -0 4130(3) 1 2000(2) 0074,
03 0.1779(2) 0.0477(3) 0775%2) 00,
04 0.3157(2) 0 0988(3) 0 9198(2) 00, .
N1 0.2434(3) -0.0658(4) 1 1386(3) 0 e,
Cl 0 1545(3) -0.0640(3) 09401(2) 00671,
2 0 0546(3) -0.1432(4) 0.8990(2) 0 060,
3 0 2055(3) -0 0646(4) 1 05006(3) 00,
4 0 2156(3) 0 0327(3) 0 8682(2) 006,
Cs 0 3807(4) 0.2010(5) 0 8582(3) 0 070w
Co 047906(4) 02731(6) 09319(4) 0 004
7 00100(1) -0 3452(6) 1 2751(3) 00N,
or -0 0234(3) -0 2457(3) 0.9408(2) 0 0o
c2 -0.0097(3) -0.2776(4) 1 0562(2) 000620
o -0 0R72(3) -0 3764(3) 1 0961(2) 0060«
ce -0 1804(3) -0 4481(3) 1 0277(3) 0 003~
s 0 1937(3) -0 4173(4) 09201(3) Hoy
6’ -0 1165(3) -0 3177(H 0 8799(3) 0 s

shown in Figure 1. An ORTEP] 6] plot of the molecule with X
probability thermal ellipsoids, viewed down a-axis s shov
in Figure 2.

Table 3. Anisotropic temperature factor(A?) for non-hydiogen atoms with ¢ s d's 1n

parcutheses

Atom Ut 22 1733

123 Ul13 12

01 0 0840(2) 0.0862(2) 00703(2) -00068(1) 0 0183(I) -00186(1)
02 00810(2) 00852(2) 00579(1) 00069(1) 00087(1) -00130(1)
O3 0.0794(1) 0 0R66(2) 0.0585(1) 0 0060(1) 0.0195(1) 0 000I(1)
04 00720¢1)  00804(2) 00677(1) 00080(1) 0.0148(1) -0.00606(1)
N1 00980(2) 01250(3) 0.0717(2) 0.0205(2) -0.0161(2) -0.0290(2)
Cl 0.0616(2) 0.0675(2) 0.0599(2) 00014(1) 0.0149(1) 0.0093(1)
Cc2 00665(2) 00711(2) 00525(2) -00006(1) 0.0138(1) 0.0094(2)
Cc3 00643(2) 0.0810(2) 00720(2) 00112(2) 0.0059(2) -0.0075(2)
C4 0 0649(2) 0.0685(2) 0.0618(2) 0.0009(1) 0.0185(1)  0.0064(1)
Cs 0.0770(2) 0.0820(2) 00750(2) 0.0000(2) 0.0238(2) -0.0052(2)
C6 0.0780(3) 0.1000(3) 0.0970(3) 00050(3) 00170(2) -0.0120(2)
7 00900¢(3) 0.0960(3) 00601(2) 0.0097(2) -0.0001(2) -00050(2)
cr 0.0618(2) 000654(2) 0.0568(2) -0.0001(1) 0.0120(1) 0.0057(1)
c2' 0.0630(2) 0.0655(2) 0 0587(2) -00043(1) 0.0053(1) -0.0002(1)
c3 00610(2) 00652(2) 00575(2) -0.0005(1) 0.0125(1) 0.0084(1)
c4 0.0629(2) 0.0658(2) 0.0675(2) -0.0073(1) 0.0156(1) -0.0009(1)
cs' 0.0686(2) 0.0840(2) 0.0619(2) -0.0117(2) 0.0085(2) -0.0053(2)
Ceé' 0.0713(2) 0.0810(2) 0.0526(2) -0.0045(1) 0.0093(1) 0.0017(2)
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4. Bond length (A). bond angle (°) and torsion angle (°)for non-

table with ¢ s.d?s in parentheses

mdu'gf" atoms

pond lengths

s 1) 02-C3' 1 363(4) 02-C7 1 422(5)
0304 1202(4) 04-C4 1.330(4) 04-C5 1401(4)
03 1136(4) C1-C2 1.346(5) C1-C3 1 435(5)
(10 14894 C2-C1' 1 448(4) C5-C6 1479(0)

C1'-C2' 1.406(4)
C4'-C5' 1 381(4)

2-C3' 1 376(4)
C5'-C6" 1 380(5)

106" 1 304(4)
-0 14038

Bond angles

(3-02-C7  118.003) C4-04-CS 116 5(3)
¢2-01-C3 124 0(3) C2-C1-C4 118 9(3)
C3-C1-Cc4 - 117 1(3) C1-C2-C1' 1320(3)
NI-C3-C1 178 6(4) 03-C4-04 125 1(3)
03y C4C1 123 3(3) 04-C4-C1 111 5(3)
04 CS-C6 108 0(3) Co'-C1'-C2" 118 3(3)
Co-C1r 2 117 9(3) C2 CI'-C2 123 8(3)
CyC2-Cr120.7(3) 02-C3'-C2" 125 0(3)
0CY 4 114 7(3) C2'-C3'-C4" 120 3(3)
O1-C4 05" 119 4(3) O1-C4-C3" 121 5%
C-C4 C3F 119 1(3) Co'-C5-C4" 120 7(3)
C5-Co-Cl1" 120 9(3)

lorsion angles
(702 C3 C2 - 0.4(5)
crerercy 3.4(5)
are-ec2or - 15(0)
4 04-C5-Co 174.1(3)
C2.01.C4-03 2.5(5)

___(‘ﬂ 04-0’4-03 2 4(5)

o/CH:,
HO H //N
O\/CH:,
H
H H -

I"Rure 1. Chemical diagram of the molecule.

The phenyl ring is planar with O1 and C2 atoms lying in the
:85' Square planes while O2 and C7 lying below the plane by
. 16(3)° and 0.015(5)° respectively. The bond lengths and bond
:Sngles in the pheny] ring are normal. The methoxy group at C3'
C;_"Planar with the phenyl ring. The torsion angle C7-02-C3'-

; 8'0'4(5)°. The angle C2'-C3'-02 is larger than the angle C4"
#02by about 10°. This might be due to cis orientation of the

041

02-C7 bond and C2'-C3' bond about ('3'-02 bond which causes
repulsion between the atoms C2' and C7 (7).

HKigure 2. ORTEP plot of the molecule with 30% probability ellipsoids
viewed down a-axis

The two armed conjugated side chain posses a linear C-C =
N[CI-C3=N1=178.6(4)"] chain and z1g zag ester groups. The
bonds C4-03=1.202(4)A and C3-N1 = 1.136(5)A show distinct
doublc and triple bond character respectively. The conformation
of CH(CN)COOC',H, can be described by the torsion angles C1 -
C2-C1'-C2'153.4(5) and C3-C1-C2-Cl'1s 1.5(0). The torsion angle
C4-04-C5-C6=174.1(3) indicates anti-peri planar relation between
the carbonyl carbon and the methyl group. The mean planes of
the ethyl carbonate group makes dihedral angle of 6.30(1)° with
the mean plane of phenyl ring. The torsion angle C2-C1-C4-03
is 2.5(5)°. The C = O bond is svn to the ester group about the C-
0, the torston angle C5-04-C'4-03 is 2.4(5)°.

The molecular packing of the molecule along b-axis 1s shown
in Figure 3. The molecules are stabilized by ntra- and inter-
molecular hydrogen bondings. The oxygen atom O3 of the ester
group makes a strong intra- molecular contacts while the
hydrogen atom of the OH group at C4' gives a strong inter- and
intra- molecular hydrogen bondings. The hydrogen bondings
are listed in Table 5.
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Figure 3. Packing diagram of the molecule viewed along b-axis
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Table §. Hydrogen bondings (A, ©)

D-H. A D-H

OL-HI'. .02 0751(47)
("2-H2 03 0977(32)
C2-HY .. NI' 0.885(28)
OF-HI' ... 03" 0751(47)
C5-HSB .. 02" 0975(43)

H. A

2 23(0(44)
2.404(32)
2.598(29)
2 179(50)
25063(42)

D

2 678(04)
2.804(04)
3 402(05)
2 R35(04)
3.399(05)
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D-H A

119 21(43)
103 89(22)
151 39(25)
146 38(47)
143 83(32)

Equivalent positions

M wwz

)y a=12, -y =172, + 2 + 112

(i) v+ 12, «v=- 12, +7-11

t
(2]
(3]

14]

(5]

16]

{71
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