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liquid crystalline symmetrical dimers
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Centre for Liquid Crystal Research, P.B. No.1329, Jalahalli, Bangalore 560 013, India
(Received 6 January 2003; in final form 13 March 2003, accepted 25 March 2003)

A series of symmetrical dimers consisting of salicylaldimine moieties connected by flexible
alkylene central spacer via ether linkages has been synthesized. In order to validate the
empirical rule suggested by Date et al. to account for the smectic behaviour of such dimers,
the chain length of the terminal alkoxy chain has been kept constant (Cg) while the number
of methylene units in the central spacer was varied from Cz to C;;. Another aim of the
present investigation was to understand structure—property relationship in these dimers
in which the salicylaldimine mesogenic segment has been used for the first time in dimers.
The mesomorphic behaviour of these dimers was evaluated using optical microscopy and
differential scanning calorimetry and the structure of some of the mesophases has been
further investigated with the help of X-ray diffraction. Our studies reveal that the dimers
consisting of 3 to 8 methylene units in the flexible spacer show only smectic (smectic C and
smectic A) phases. For the dimers containing 4, 6 and 8 methylene units in the central spacer,
a unique filament growth pattern has been observed in the smectic A phase while cooling
from the isotropic phase. The dimers containing of Cy to C;; methylene groups exhibit the
nematic phase in addition to smectic modifications. This observation indicates that when the
terminal chains are shorter than the spacer, the tendency to form smectic phases is not fully
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extinguished but is perhaps reduced.

1. Introduction

Conventional thermotropic liquid crystals consist
of anisometric molecules (mesogens) that are either
rod-shaped (calamitic) or disc-shaped (discotic). The
thermal behaviour of these two types of liquid crystals
is generally well understood and therefore they have
been recognized as materials for many practical appli-
cations, especially in liquid crystal display devices.
During the past two decades it has been shown that
compounds with non-classical molecular structures
such as oligomers also show liquid crystalline properties
[1]. Among these, linear oligomeric liquid crystals
(LOLCGCs) formed by joining 2 to 8 mesogenic cores in
an end to end (axial) fashion by means of alkylene
spacers have attracted particular attention [1, 2]. The
first member of the LOLCs, namely the dimers (also
referred to as dimesogens) are composed of either iden-
tical (symmetrical) or non-identical (non-symmetrical)
mesogenic segments connected by a central spacer and
have been extensively studied [2]. In this article we
restrict ourselves to symmetrical dimers.

Symmetrical dimers, also referred to as twins, were
first reported by Vorlander in 1927 [3]. It appears that

* Author for correspondence; e-mail: yelamaggad@yahoo.com

the importance of this discovery was overlooked until a
report by Rault ez al. in 1975 [4]. This paper also had
little impact and the field only really became active
when Griffin and Britt described the thermal behaviour
of a series of diesters [5]. They showed that these dimers
could be regarded as model compounds for the tech-
nologically important semi-flexible main chain liquid
crystalline polymers. Since then several studies of
symmetrical dimers have been reported, revealing that
the liquid crystalline properties of these materials
depend not only on both the parity (odd/even) and
the length of the flexible central spacer, but also on the
length of the terminal chains [1]. The compounds with
an even-parity spacer show higher melting and clearing
transition temperatures than the odd-members, a
feature generally attributed to the dependence of the
molecular shape on the parity of the spacer, when
considered in the all-frans conformation. In such dimers
the two mesogenic segments connected through an
even-membered flexible spacer are almost antiparallel
with respect to each other, imparting an almost rod-like
shape to the dimer. In the case of the odd-members, the
mesogenic segments are inclined with respect to each
other and thus the molecular shape is bent. Owing to
the reduced shape anisotropy in bent molecules, the
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transition temperatures are obviously much lower
when compared with dimers having a more linear
conformation.

The most extensively studied series of dimers are the
o,-bis(4’-cyanobiphenyl-4-yloxy) alkanes (abbreviated
as BCBOmn), and these show only the nematic phase
[1, 6]. These compounds show a pronounced odd—-even
effect in which even members of the series show higher
values of the nematic—isotropic transition temperatures,
although the magnitude of the alternation diminishes
on increasing the length of the spacer [6 a]. The entropy
changes associated with this transition also show a
pronounced alternation as the length and parity of the
spacer is varied. Needless to say that even members
show a higher magnitude of the entropy change. It is
quite surprising that these series of compounds show
only the nematic phase, even though the analogous
conventional monomers show smectic behaviour. This
observation has been attributed to the increased mole-
cular flexibility of the dimer.

In order to determine the influence of the flexible
core on smectic behaviour in dimers, Date et al
reported eleven series of Schiff’s base dimers, namely,
the o,-bis[4-(alkylphenyliminomethyl)phenoxy]alkanes
(abbreviated as the m.OnO.m series; m and n indicate
the length of the terminal chain and spacer, respec-
tively) [7]. It was found that the members of these series
exhibit a rich smectic polymorphism, namely smectic
A (SmA), smectic B (SmB), smectic C (smectic) and
smectic F (SmF) phases and the crystal B, E, G and
H phases. Even rare phase transitions like the
SmF-SmA and crystal G-isotropic transitions were
observed. The characteristic pronounced odd-even
effect on varying the length of the spacer was observed
in all the series. In addition these series made it possible
to understand, at least to some extent, the factors
governing structure—property relationships in symme-
trical dimers. For example, a series of dimers having Cg
terminal alkyl chains, and spacers varying from C,
to Cy,, showed a pronounced odd-even effect. The
early members of the series having C,—Cg and Cg spacer
length show exclusively the smectic behaviour, whereas
higher members exhibit only nematic phase, this
observation is not in accordance with the general
behaviour found in low molar mass mesogens, that
increasing the length of alkyl chains promotes smectic
phases. Based on these results a simple empirical rule
has emerged to relate the molecular structure to the
occurrence of smectic behaviour: thus, if a symmetrical
dimer is to exhibit smectic behaviour then the terminal
chain length has to be greater than half the spacer
length.

Recently Blatch and Luckhurst reported similar
observations for the azobenzene-based symmetric

dimers (abbreviated as 5AonOAS series; n indicates
the spacer length, varying from 1 to 12) for which
smectic behaviour was observed when the terminal
chain was longer than half the spacer length [8]. To test
this rule, three more dimers having C;y, C;» and Cy4
chain spacers and C4, Cs and Cg in which alkyl chains,
respectively, were synthesized. Surprisingly, all three
compounds exhibit a SmA phase below the long range
nematic phase. This observation is in contrast to the
empirical rule suggesting that when the terminal chains
are shorter than the spacer length, the tendency to
form smectic phases is not extinguished but is greatly
reduced. More recently Henderson et al. have reported
a range of symmetrical dimers which differ in the
nature of the link, which is either an ether or methylene
link, between the spacer and mesogenic cores [9].
The change from an ether link to a methylene link
results in a decrease in the nematic—isotropic transition
temperature, and this effect is reported to be greater
for odd-membered spacers. In contrast, the entropy
change associated with the nematic-isotropic transition
is higher for an even-membered methylene-linked dimer
than for the corresponding ether-linked dimer. These
differences in transitional properties of ether- and
methylene-linked dimers can be attributed to geo-
metrical factors [1]. Thus the thermal behaviour of
symmetrical dimers consisting of Schiff’s bases and
azobenzene mesogenic segments appear to be compar-
able, to some extent, whereas the cyanobiphenyl-based
dimers behave quite differently.

To continue our investigations of oligomeric liquid
crystals, we have prepared symmetrical dimers consisting of
salicylaldimine [ V-(2-hydroxy-4-alkoxybenzylidene)aniline]
cores to evaluate the structure—property relationships.
Our main aim was to see whether the empirical rule pro-
posed by Date et al. is applicable or not to this new
series of dimers. Therefore the length of the terminal
tail (Cg-chain) was kept constant while the spacer length
was varied from C; to C;,. Here we report the synthesis
and characterization of the o,m-bis{4-[(2-hydroxy-4-
n-octyloxyphenyl)iminomethyl]phenyloxy}alkanes  (or
80SOnSO8 where 8, O, S, O and n denote the length
of the terminal alkyl chains, an ether linkage between
the alkyl chain and hydroxyphenyl ring, the salicylal-
dimine moiety, the ether linkage between the salicylal-
dimine moiety and the spacer, and the number of
methylene units present in the central spacer, respectively).

2. Results and discussion
2.1. Synthesis
The symmetrical dimers 80SOnSO8 and their inter-
mediates (1a—i, 2a—i and 3) were synthesized as outlined
in the scheme. 2-Hydroxy-4-n-octyloxybenzaldehyde (3)
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(i)
HO CHO E—t CgH17O CHO
H OH
© 3
HacOCHNOOH 4+ Br—(CHy)i—Br
(ih)
HﬁOCHN@O-(CHQ)ﬁ—O@NHCOCH3
2a:n=3;2b:n=4;2c:n=52d:n=62e:n=7
2f: n=8,2g:n=9;2h;n=10;2i:n=11
(iii)
2N@O-(CH2)rO@NH2
1 =3: =4:1c:n=51d:n=6;1e.n=7

a. n tb:n
1. n=8;,1g:n=9;1h;n=10;1i:n=11

(iv)

CgH470 CH:N@O“(CHQ)TOON:

808 On SO8 where n=C;to Cyy

901

008H17

Scheme. The general route employed for the synthesis of the symmetrical dimers. Reagents and Conditions: (i) Anhy-K,COs,
1-bromcoctane, acetone, reflux, 12h (i) Anhyd-K->COs;, acetone, reflux, 24 h (iii) Abs. EtOH, con-HCL, reflux 12h (iv) 3;

abs-EtOH, AcOH (catalytic amount), reflux, 4 h.
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was prepared by heating under reflux 2,4-dihydroxy-
benzaldehyde with 1-n-bromooctane under mildly
basic conditions in a solvent medium. o,m-Bis(4-
acetamidophenyl-1-oxy)alkanes (2a—-i) were prepared
by heating under reflux dibromoalkanes with 4-hydro-
xyacetanilide in dry acetone in the presence of
anhydrous K,COs;. The acetanilides were then subject to
acid hydrolysis to obtain in the o,®-bis(4-aminophenyl-1-
oxy)alkanes (la—i). The hydroxyaldehyde 3 was con-
densed with various aminophenylalkanes la—i under
mildly acidic conditions in absolute EtOH to obtain the
target dimers 80SOnSO8 in reasonably good yields. The
molecular structures of all the compounds were confirmed
by spectroscopic analysis (see experimental section).

2.2. Thermal behaviour

As mentioned earlier, to establish whether the
empirical rule proposed by Date et al. is obeyed, or
not, by these dimers the length of the terminal alkoxy
chains was kept constant while the number of methylene
units in the central spacer was varied from 3 to 11.
Thus, the terminal chain was kept constant such that
it is always greater than half the spacer length. The
study of these dimers was also undertaken in order
to enhance our understanding of structure—property
relationships in liquid crystal dimers. The transition
temperatures and the phase sequences of the symme-
trical dimers 80SOxrSOS are listed in the table. All the
members of the series exhibit smectic behaviour which
agrees with the suggestion of Date et al. that smectic
behaviour in such dimers is driven principally by
the tendency of the different regions of the molecules
(the terminal chains, spacer and mesogenic moieties)
to microphase separate. The members 80SO3SOS8 to
80S08SO8 exhibit enantiotropic SmC and SmA phases
with the exception of 80SO5S08 to 80SO7SO8 for
which the SmC phase is monotropic. The presence of the
SmA phase was confirmed, based on the microscopic
observation of the characteristic focal-conic texture for
slides treated for planar orientation, and a dark field of
view for slides treated for homeotropic orientation. When
untreated slides were employed, both the focal-conic and
psuedoisotropic textures were observed.

Surprisingly, for the dimers with n=4, 6 and 8 while
cooling slowly from isotropic phase, the SmA phase
grows as filaments which coalesce to form a focal-conic
texture on further cooling. Figure 1 shows the filament
growth pattern appearing just below the isotropic phase
for the dimer 80SO4S0S8. The filaments grow in length
but not in diameter. During this growth process,
the filaments buckle quasi-continuously, leading to a
snake-like appearance. Of course these filaments are
metastable, and eventually coalesce to focal-conic

domains. Naito et al [10a] have developed a theory
in which the filamentary structure is regarded as a
smectic A tube, consisting of concentric cylindrical
smectic layers. This theory explains our observations,
namely that the growth has a strong temperature
dependence during the cooling process, and that once
the filaments have grown straight to a certain length
(called the threshold length in the theory) buckling
occurs. The filamentary growth is generally seen for
binary/ternary mixtures [10b, ¢], although, as here,
Arora et al. have reported it in a single component
system. It is possible that this type of growth is
observed when the system has a ‘structural degree of
freedom’ (as in mixtures) or ‘configurational degree of
freedom’ as in dimeric systems. The existence of a SmC
phase was confirmed by the observation of a broken
focal-conic in slides treated for planar orientation and
schlieren texture (when the compounds were cooled
from the hometropic SmA phase) was observed for
slides treated for homeotropic geometry. When
untreated slides were used, both focal-conic and
schlieren textures were seen.

As a representative case, an X-ray diffraction study
was carried out on 80OSO7SO8 to prove the presence of
a SmA phase beyond doubt. The sample contained in a
Lindemann capillary tube was aligned by slow cooling
from the isotropic phase in the presence of a magnetic
field of strength 2T (Bruker electromagnet). After
cooling well into the mesophase the sample was
transferred to the gonometer for X-ray diffraction
experiments. Figure2 shows the 2-dimensional diffrac-
tion pattern and the one-dimensional intensity vs 260
profile obtained at 155°C. In the low angle region two
sharp peaks, corresponding to spacings of 51 and 25 A
are seen. The calculated length / of the molecule in the
most extended form is 50.7 A. Thus the low angle peak
corresponding to a 51.2 A spacing must be associated
with the length of the molecule. The ratio, d/I~1, d
being the layer spacing, confirms that the mesophase
under observation is indeed a smectic A phase. In the
wide angle region there is a diffuse reflection corre-
sponding to a spacing of 4.6 A and arising from liquid-
like ordering within the layer. The second reflection,
whose spacing is half that for the first, is enhanced by
the dimeric nature of the molecule. Attempts to obtain
a diffraction pattern of the sample in the SmC phase at
about 130°C were unseccessful, as it rapidly crystallizes.

On further increasing the number of methylene
units in the spacer, with =9, 10 and 11, the resulting
dimers 80S09S08, 80SO10SO8 and 80OSO11SO8
show smectic phases below the nematic phase (N).
The N phases showed the characteristic schlieren
texture, with two- and four-brush patterns. The dimer
(80S0O9S08) exhibits enantiotropic N and SmA phases
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Table. Transition temperatures® (°C) and associated enthalpies (kJ mol ', in brackets) of the symmetrical dimers 80SOrSO8. I =isotropic liquid; N =nematic phase;
SmA =smectic A phase; SmC=smectic C phase; SmX;=a highly ordered unknown smectic phase; SmX,=a highly ordered unknown smectic phases which
exhibits the characteristics of aG phase; Cr=Crystal.

Heating Heating Heating Heating Heating Heating Heating
Dimers Cr; Cooling Cr, Cooling SmX; Cooling SmX, Cooling SmC  Cooling  SmA Cooling N Cooling I
80S03S08 ° 153.936.3) — — — ° 158.7° ° 183.6(9.8 — °
149.4(35.1) 157.1° 182.5(8.5))
80S04S08 ) 64(143) e 169.9(64.4) — — ° 216.1° ° 241.421.9) — °
155.6(59.9) 214.3° 238.4(15.8)
80S05S08 ° 154.5(73.8) — — — ° — ° 181.6(11.1) — °
127.9(51.9) 140.1° 180.1(12.8)
80S06S08 ° 69.6(144) e 163.7(76.4) — — ° 183.7° ° 213.1(21.0) — °
148.3(71.5) 182.5° 211.3(21.2)
80S0O7S08 ) 79.9(12.0) e 144(79.3) — — ° — ° 167.3(10.1) — °
113.3(55.9) 131.9° 166.5(10.4)
80S08S08 ° 69.2(10.6) e 161.2(79.8) — — ° 166.3° ° 189.1(18.5) — °
145.9(77.0) 165.6° 187.8(18.1)
80S09S08 ° 138.4(78.6) — ° 121.5(6.5) — ° — ° 154.2(1.8) e 159.2(2.8) e
110.1(52.3) 125(4.0) 153.6(1.8) 158.6(2.9)
80S0O10SO8 e 160.4(88.6) — ) 151.6° — . — ) 169.8(2.6) e 171.8(7.7) e
147.6(81.1) 155(1.1) 169.1(2.0) 171.1(7.0)
80SO11SO8 e 132.4(82.0) — — ° — — ° 136.9° e 1556(32) e
102.8(48.9) 127.5(14.0) 136.4° 155.0(3.2)

aPeak temperatures in the DSC thermograms obtained during heating cycle at 5°min .

®The phase transition was observed under polarizing microscope but was too weak to detect by in DSC.
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Figure 1. Photomicrograph of the texture observed at 185°C
at a cooling rate of 0.1°Cmin~' of the SmA phase
developing from the isotropic phase, for the dimer
80S08S08. Note the filament growth pattern (middle
portion) which coalesces to a focal-conic texture (left
and right portion of the photograph).

in addition to two monotropic smectic phases that can
be seen in the DSC thermograms shown in figure 3.
Based on the observation of a characteristic broken
focal conic texture (figure4) the smectic phase appear-
ing just below the SmA phase was confirmed to be SmC
Cooling, from the SmC phase, a smeared focal-conic
texture (figure5) appears at about 121.5°C. When
examined with homeotropic surface conditions, the
SmC phase exhibits the expected schlieren texture,
which on further cooling changes to another mesophase
(at about 121.5°C) with a significant change in the
texture which subsequently remains unchanged until
crystallization (at about 110°C). We suggest that the
mesophase appearing below the SmC phase is a highly
ordered smectic phase (SmX;).

Similar observations were made for the dimer
80S010S08, except that the temperature range of the
N phase is decreased, 2°C against 5°C for 8OSO9SOS.
Attempts to characterize the SmX,; phase with the
help of X-ray diffraction were unsuccessful as both
80S09S08 and 80SO10SO8 crystallize rapidly on
keeping the sample in the SmX; phase. The final
member of the series, 80SO11S08, shows enantiotropic
SmA and N phases. As can be seen in the table, the
temperature range of the SmA phase decreases while
that of the N phase increases with the loss of the SmC
phase. In addition, it exhibits a monotropic phase that
appears to be a highly ordered smectic phase which
we denote as SmX,. With planar boundary conditions
the mesophase SmX, shows a non-specific texture
in which bands running over the focal-conics can be

1 1) d=51.2 A

6.5 9
- 2) d=253 A
wn o
2 3) d= 46 A 1
c
3
g
= 55
~
2
@
=
Q
T 45
=
S

35

0 10 20 30
20 deg
(a)
{€))

(b)

Figure2. (@) X-ray intensity profile of the dimer 80SO7SO8
obtained for the SmA phase at 155°C on cooling
from the isotropic phase. Note a diffuse peak in the
wide angle region indicating liquid-like order, and
two sharp reflections in the low angle region; (b) The
two-dimensional diffraction pattern.

seen (figure 6). With homeotropic surface conditions the
SmX, phase exhibits a mosaic texture (figure 7). These
textural patterns are reported to be observed for the
crystal G or crystal J phase [11].

The transitional behaviour of these dimers exhibits a
dramatic dependence on the length and parity of the
central alkylene spacer. Figure 8 shows the dependence
of the melting, SmC-SmA, SmA-N, SmA-I and N-I
transition temperatures on the number of methylene
units # in the flexible spacer, and reveals large odd—even
effects. The even members of the series show higher
values of mesophase—isotropic transition temperatures,
although the magnitude of the alternation diminishes
on increasing the length of the spacer, a feature
commonly observed for symmetrical dimers as already
mentioned. The entropy changes associated with
SmA-I and N-I transitions of the series also show a
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SmA

Cooling SmxX4

Heat Flow /mwW

70 B0 o0 100 110 120 130 140 150 160

Temperature | °C

Figure3. DSC traces obtained for the heating and cooling cycles of the dimer 80SO9SO8 at a rate of 5°Cmin™'.

. . . Figure 6. A non-characteristic texture observed at 125.2°é
Figure4. Photomicrograph of the broken focal-conic texture in the SmX, phase while cooling from the SmA phase for
observed for the SmC phase of the dimer 80SO9SO8 at 80S011S08; the slides were treated for planar orientation.

124.6°C during a cooling cycle.

! et
Figure7. Mosaic texture observed for the SmX, phase at
Figure5. Photomicrograph of the SmX; texture seen at 121.6°C, for 80SO11SO8 cooled from the SmA phase

121.1°C, for the dimer 80SO9SO08. using slides treated for homeotropic alignment.
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Figure8. The dependence of the transition temperatures on
the number of methylene units 7 in the flexible spacer.
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Figure9. The dependence of the entropy change associated
with the SmA-I and N-I transition on the number of
methylene units 7 in the flexible spacer.

pronounced alternation (figure9) as the length and
parity of the spacer is varied (even members exhibit
higher values). Our studies reveal that the dimers
80S03S08 to 80SO8SO8, in which the length of the
terminal chains is greater than or equal to the spacer
length, show only smectic phases, indicating that the
empirical rule is being obeyed by this set of dimers. The
dimers 80SO9S08 to 80OSO11SO8 show a nematic
phase in addition to smectic modifications, indicating
that when the terminal chains are shorter than the
spacer length, the tendency to form smectic phases is
not extinguished but is reduced.

3. Summary
In conclusion, we present the synthesis and character-
ization of symmetrical dimers consisting of salicylaldimine

moieties connected through a flexible alkylene central
spacer via ether linkages. In order to check the empirical
rule suggested by Date et al. for the observation of
smectic behaviour in such dimers, the chain length of
the terminal alkoxy tail was kept constant (Cg) while
the number of methylene units in the central spacer was
varied from 3 to 11. Our studies show that these
dimers, in which the terminal chain was longer than
half the spacer length, show several smectic modifica-
tions indicating that these dimers obey the empirical
rule.

4. Experimental
4.1. General information

Dibromoalkanes were obtained from Aldrich while
2,4-dihydroxybenzaldehyde was obtained from Lancaster
and used without further purification. Solvents were
obtained from local sources and dried following
standard procedures. IR spectra were recorded using
a Perkin-Elmer Spectrum 1000 FTIR spectrometer. 'H
NMR spectra were recorded using a Bruker DRX-500
(500 MHz), Bruker AMX-400 (400 MHz) or Bruker
Aveance series DPX-200 (200 MHz) spectrometers.
For '"H NMR spectra, the chemicals shifts are reported
in ppm relative to tetramethylsilane as an internal
standard. Mass spectra were recorded on a Jeol
IMS-600H spectrometer in FABT mode using 3-
nitrobenzylalcohol as a liquid matrix. The compounds
were investigated for liquid crystalline behaviour using
a polarizing optical microscope (Leitz DMRXP) in
conjunction with a programmable hot stage (Mettler
FP90), and by differential scanning calorimetry (Perkin
Elmer DSC7). Optical observations were made with
two different surface-coated slides, one treated for
homogeneous alignment and another with homeotropic
alignment. X-ray diffraction studies were carried out
using an Image Plate Detector (MAC Science, Japan)
equipped with double-mirror focusing optics, with the
sample contained in a Lindemann capillary tube.

4.2, o,w-Bis(4-acetamidophenyl-1-oxy )alkanes 2a—i

In a general procedure, a flask equipped with a
magnetic stirring bar, reflux condenser and argon
inlet was charged with acetone (50 ml), anhyd. K,CO;
(10.3g, 74.5mmol, 5equiv), 4-hydroxyacetanilide (5g,
33.1mmol, 2.2equiv) and dibromoalkane (15mmol,
1 equiv). The reaction mixture was heated at reflux for
24h and was evaporated in vacuo to obtain a solid
residue that was mixed with water (50ml). The off-
white solid separated was collected by filtration. It was
purified by repeated recrystallization (three times) from
methanol to obtain products in reasonably good yield.
Typical characterization results are as follows:
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1,5-Bis(4-acetamidophenyl-1-oxy)pentane 2c¢: white
solid, m.p. 199-200°C, yield 3.9 g (71%). IR (KBr pellet):
max 3338, 3080, 1631 and 1510cm™'. 'H NMR
(DMSO, 200MHz): ¢ 9.7 (s, 2H, —2x-NH-), 7.5
(d, J=9.02Hz, 4H, Ar), 6.9 (d, J=9.02Hz, 4H, Ar),
39 (t, J=6.32Hz, 4H, 2x-OCH,-), 2.0 (s, 6H,
2x-CHj) and 1.5-1.7 (m, 6H, 3 x-CH,-).

4.3. o,w-Bis(4-aminophenyl-1-oxy )alkanes 1a—i

In a general procedure, a mixture of o,w-bis(4-
acetamodophenyl-1-oxy)alkane (3a—i) (8.8 mmol), etha-
nol (50 ml), and conc. HCI was heated at reflux for 12h
(TLC monitored). The reaction mixture was cooled,
poured onto crushed ice and neutralized with 50%
aqueous NaOH. The off-white solid obtained was
collected by filtration and purified by repeated recry-
stallization (three times) from a mixture of hexanes/
CH,Cl; (90/10). Typical characterization results are as
follows.

1,5-Bis(4-aminophenyl-1-oxy)pentane 1c: light brown
solid, m.p. 76-77°C, yield 1.6 g (70%). IR (KBr pellet):
Vmax 3432, 3338, 3040, 2949, 1588 and 1511cm™'. 'H
NMR (CDCl;, 200MHz): 6 6.7 (m, 4H, Ar), 6.6 (m,
4H, Ar), 3.9 (t, J=6.3Hz, 4H, 2 x-OCH,-), 3.4 (s, 4H,
2x-NH,) and 1.6-1.82 (m, 6H, 3 x-CH,-).

4.4. o,w-Bis{4-[(2-hydroxy-4-
octyloxyphenyl)iminomethyl [phenoxy}alkanes
80S0nSO8

In a general procedure, a mixture of o,w-bis(4-amino-
phenyl-1-oxy)alkane 2a—i (0.97 mmol, 1 equiv), 2-hydroxy-
4-n-octyloxybenzaldehyde (0.51g, 2.04 mmol, 2.1 equiv),
absolute ethanol (10 ml) and a few traces of acetic acid
was heated to reflux until a yellow solid compound
precipitated out (4h). The crude product obtained
was collected by filtration and repeatedly washed
with hot absolute ethanol, then purified by repeated
recrystallization from DMF. Typical characterization
results are as follows.

1,5-Bis{4-[(2-hydroxy-4-octyloxyphenyl)iminomethyl]-
phenoxy}pentane 80OSOS5SOS: intense yellow solid,
yield 361 mg (50%). IR (KBr pellet): vy, 2918, 1620,
1568 and 1516cm™'. '"H NMR (CDCls, 200 MHz): 6
13.8 (b s, 2H, 2x-OH), 8.5 (s, 2H, 2x-CH=N), 7.2
(m, 6H, Ar), 6.9 (d, J=8.9Hz, 4H, Ar), 6.5 (m, 4H,
Ar), 4.1 (m, 8H, 4 x-OCH,-), 1.3-1.9 (m, 30H, 15x
—-CH,-) and 0.9 (m, 6H, 2x-CHs3); ¢: 163.8, 163.4,
159.6, 158.0, 141.7, 133.1, 122.0, 115.4, 113.3, 107.4,
101.8, 68.3, 68.3, 31.8, 29.3, 29.2, 29.1, 26.0, 22.8, 22.6

and 14.0. FAB Mass: 751.6 [MH]" (calculated for
C47H2N2Og).

We wish to thank Prof. S. Chandrasekhar for
encouragement and helpful discussions.
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