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PRELIMINARY DATA ON jp~METHOXYBENZYLIDENE-CYANOCANILINE
(MBCA)

JAK HOWARD,* AJ LEADBETTER,+ and M SHERWOOD*
*  Inorganic Chemistry Department, The Univernsity,
Brnistol, BS§ 1TS

Department of Chemistry, The University, Exeten,
EX4 49D

(Submitted gor publication  13th February, 1980)

Abstract:  Single crystal X-ray diffraction studies
have revealed the detailed molecular structure of EBBA,
whilst giving some insight into the packing of MBCA.
The molecules lie in long chains with their long axes
parallel, and pack together as in the ideal nematic
mesophase.

Crystals of EBBA are Monoclinic, Space Group P27/c.

a = 7.943(1), b = 5.623(4), ¢ = 37.376(19)4,

B =92.2004)°, z = 4. R(R') = 0.082(0.060) for 951 data,
I > 20(I).

Crystals of MBCA are Triclinic, Space Group PT,
a = 11.575(5), b = 5.036(4), ¢ = 11.338(5)4, o = 89.79(6),
B = 108.14(4), v = 95.82(5)%, z = 2.

]
I

Few single crystal investigations of the liquid
crystalline state had been completed when this study was
begun, thus more information was sought with a view to
correlating properties of the nematic mesophase with
molecular packing.

Suitable crystals of EBBA were grown from 60/40
petroleum ether as translucent plates which for data
collection were sealed into Lindemann glass capillaries.
Intensity data were collected on a Syntex P27 4-circle

271



Downloaded by [Tomsk State University of Control Systems and Radio] at 03:48 23 February 2013

272 J. A. K. HOWARD, A. J. LEADBETTER, and M. SHERWOOD

automated diffractometer, in the range 2.9 < 26 < 50° using
Mo-K, monochromatised X-radiation and a variable scan mode.
Of the total 1389 intensities recorded 951 data were deemed
observable according to the criterion I > 20(I) and only
these were used in the final stages of refinement, during
which all non-hydrogen atoms were refined with anisotropic
thermal parameters and the hydrogen atoms isotropically
(Table 1). In the last four cycles of refinement, the mean
shift to error ratio was 0.2, with a maximum of 1.5 and the
residual electron density difference synthesis showed no
peaks >0.2 or <-0.2 eA”3., The structure factor listing is
deposited together with the anisotropic thermal parameters.

Discussdon:  The overall molecular structure of EBBA, with
the crystallographic numbering scheme, is shown in Figure 1
and the packing of these molecules in the unit cell in

Figure 2. Selected bond lengths and angles are reported in
Table 2. There are no unusually short intermolecular contacts
and the aliphatic and aromatic carbon atoms show the expected
tetrahedral and trigonal geometries, within experimental
error. There are molecules stacked directly above and below:
those shown in Figure 2 and the molecular axes are slightly
tilted relative to the ac plane. The molecules are

arranged in head-to-tail rows with the terminal carbon atoms
of each molecule eclipsed with respect to that of the next
molecule in the row. The distance between lines representing
adjacent rows in the ac plane is approximately 4.3%. 1In the
b direction, molecules in adjacent rows are stacked directly
above each other to form columns, which are displaced relative
to each other in the direction of the long molecular axes.
Crystal structures in which the long axes have equal numbers
of orientations differing by T appear to be common to all
liquid crystal precursors so far determined consistent with
the fact that no liquid crystal has yet been found to have
ferroelectric properties conferred by preferred orientation
of the long axes. The structure of EBBA is typical of
nematic precursors! in having head-to-tail rows of molecules,
sometimes staggered but always approximately parallel.

It is of considerable interest that the dipoles associated
with both ether and Schiff's base linkages are nearly co-planar
in planes parallel to (001) and that all the butyl groups
overlap to form paraffinic sheets also parallel to (001).

These two features appear therefore to combine to produce

the observed crystal structure. In the nematic phase the

same local structure is probably preserved but with a coherence
length of only a few molecules in any direction.?
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FIGURE 1

The mofecular Atructure o4
EBBA

FIGURE 2

The mofeculan packing in a
unit cell o4 EBBA, viewed
down the b axis
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EBBA:

(<)

TABLE 1

Fractional alomic co-ondinates with standand
deviations in parenthesis

ATOM

X/a

Ethoxy Group

c(l)
H(11l)
H(12)
H(13)
c(2)
H(21)
H(22)
o(1)

1.028(1)
1.122(9)
0.909(8)
1.123(9)
0.
1
0
0

977(1)

.090(8)
.931(8)
.8760(8)

15t Phenyl Ring

c(3)
Cc(4)
H(41)
Cc(5)
H(51)
C(6)
H(61)
c(7)
H(71)
c(8)

0.812(1)
0.712(1)
0.672(6)
0.644(1)
0.
0
0
0
0
0

558(7)

.846(1)
.957(8)
L774(1)
.830(7)
.674(1)

Andlinic Linkage

c(9)
H(91)
N(1)

0.596(1)
0.629(7)
0.5228(9)

Vv

L117(2)

0.24(2)
0.15(1)

.03(2)
.050(2)
.02(1)
.09(1)
.241(1)

.218(2)
L411(2)
.54(1)
.413(2)
.54(1)
.028(2)
.09 (D)
.034(2)
.10(1)
.222(2)

.220(2)
.09(1)
.397(1)

o O o © O O O ©

o O O O O © o O o ©

V4

/c

.3695(3)
.368(2)
.386(2)
.378(2)
.3316(3)
.316(2)
.330(2)
.3175(2)

.2831(3)
L2711(3)
.289(2)
.237
.230(2)
.2602(3)
.267(2)
.2259(3)
.208(2)
.2142(3)

.1771(3)

0.165(2)

.1627(2)
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MOLECULAR/CRYSTAL STRUCTURE OF EBBA

Znd Phenyl Ring

€(10)
C(11)
H(111)
c(13)
H(131)
C(14)
H(141)
C(15)
H(151)
c(12)

Butyl Group

C(16)
H(161)
H(162)
c(17)
H(171)
H(172)
c(18)
H(181)
H(182)
C(19)
H(191)
H(192)
H(193)

o O o o o O O o O o o o o

0.445(1)
0.342(1)
0.304(7)
0.260(1)
0.180(7)
0.
0
0
0
0

389(1)

L425(7)
L470(1)
.542(7)
.286(1)

.195(1)
.050(9)
.189(7)
.271(1)
L 424(9)
.267(8)
.185(1)
.035(9)
.220(8)
.250(1)
.378(8)
.23(1)
.220(8)

c o O O © o 0O O O o

cC O o o o ©o o O ©

.368(2)
.178(2)
.06(1)
.175(2)
.05(1)
.537(2)
.67(1)
.554(2)
.70(D
.356(2)

.342(2)
.29(1)
.48(1)
.155(2)
.19(1)
.02(1)
.139(2)
.13(1)
.28(1)
.066(2)
.06(1)
.22
.06(1)

o O © O o o o O o o

.1278(3)
.1187(3)
.138(2)
.0852(3)
.079(2)
.0700(3)
.054(2)
.1034(3)
.110(2)
.0597(3)

0.0230(3)
0.025(2)
0.013(2)

.0009(3)
.006(2)
.008(2)
.0381(3)
.037(2)
.048(2)
.0603(3)
.008(2)
.048
-084(2)
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TABLE 2
SelLected bond Lengths

ATOM Distance /A ATOM Distance /A°
Cc(1) - €(2) 1.51(1) N(1) - €(10) 1.43(1)
Cc(2) - o(1) 1.43(1) €(10) - c(11) 1.38(2)
0(1) - ¢(3) 1.37(1) C(11) - c(13) 1.39(1)
C(3) - C(4) 1.41(2) C(13) - ¢(12) 1.40(2)
C(4) - C(5) 1.36(3) c(10) - c(15) 1.40(2)
C(5) - C(8) 1.40(1) C(15) - c(14) 1.39(1)
C(3) - Cc(6) 1.40(2) C(12) - c(16) 1.52(2)
c(6) - ¢(7) 1.38(1) c(16) - c(17) 1.52(2)
c(7) - C(8) 1.38(1) C(17) - c(18) 1.53(1)
c(8) - ¢(9) 1.50(1) c(18) - ¢(19) 1.52(1)
c(9) - N(1) 1.26(1)

Selected bond angles

ATOM Angle/degrees

C(2) - 0(1) - C(3) 117.1(8)°
C(8) - €(9) - N(1) 123.9(8)°
c(9) - N(1) - c(10) 118.4(8)°

The aliphatic and aromatic carbons show typical tetrahedral
and trigonal angles.

The angle between the two phenyl rings is 57.6°.
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We report here also the crystallographic data for MBCA.
The translucent crystals grown from diethyl ether have the
triclinic dimensions given in the abstract, with two
molecules per unit cell. This suggests that the molecules
lie diagonally across the cell, related to one another by an
inversion centre and all our preliminary direct method
results support this hypothesis. It is also in accord with
the solution found for EBBA, but unfortunately a complete
solution has not yet been achieved.
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