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Relative orientation of pendant mesogenic units with respec*
to the backbone in combined type liquid crystalline poly-
mers (LCPsY® has been a subject of the recent interests PAZO0
One of our earlier publications reportédat, among the fol-
lowing polymers, only the one with the decamethyleme (
=10) spacet.e., PAZO-10, formed a layered structure in the

mesophase while the rest exhibited nematic LC phases in me
(o] [¢] PAZO-12
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o ) Figure 1. DSC thermograms of PAZO-10 and PAZO-12 (nitrc
Surprisingly enough, replacement of thbutyl tail of the  atmosphere, heating rate: @min.)

pendant mesogens with the phenyl group, however, depriveu

the polymers even with long spacers such as deca- arfble 1. Thermal Properties of PAZO-10 and PAZO-12*
dodecamethylene groups of their ability to form layered Relaxational Transitions

morphology in their mesophastmstead, they formed only ~ Polymer Tm, °C T, °C

~«—— Endo

the nematic phase. T, °C T2,°C
Observation of this unexpected contrasting behavior prom-PAZO-10 42 114 166  dec (>307)
pted us to prepare a PAZO polymer with the decamethylene”’AZO-12 49 84 150 272

(n=12) spacer.e., PAZO-12, and examine the morpholo- A estimated from DSC thermograms under a nitrogen atmosphere at the
gical structure, or relative orientation of the backbone andpeating rate of 18C/min.*Observed by optical polarizing microscopy.
pendants, in the mesophase of this polymer in order to see if
the mesophase morphology observed earlier for PAZO-10 Figure 2a and 2b compares X-ray diffractograms of PAZO-
was only an isolated instance or was originated from an ext0 and -12 obtained at the room temperature and also at 200
perimental artifact. Therefore, we also reexamined of théC which is within their mesophase temperature range. At
mesophase morphology of PAZO-10. PAZO-12 was preparroom temperature PAZO-10 exhibits three sharp diffraction
ed as described earlier by UShe inherent solution viscos- peaks (&= 2.7 (32.1 A), 5.4 (16.1 A) and 7.9(12.6 A)),
ity value of this polymer was 0.62 g/dL. This polymer andone broad peak atf2= 15-2% and a very weak and broad
PAZO-10 were subjected to X-ray analysis especially in itgpeak centered ag2= 20.6 (4.3 A). The first two sharp and
mesophase. strong peaks in the small angle region are the 1st and 2nd
Figure 1 shows thermograms of PAZO-10 and -12. Bothorder peaks, respectively. The spacing estimated from 1st
polymers are semicrystalline and their respective crystallingeak is 32.1 A, which happens to be equal to the interchain
melting temperatures are 166 and 260 The optical tex- distance assuming the trans anti conformation for the deca-
tures of polymer melts observed through a polarizing micromethylene spacer. The third diffraction peak@t2 .0 cor-
scope did not provide us with a clear clue as to the nature oésponds to the length of the repeating unit of the backbone.
the mesophase. Another important behavior of these polyFhe broad peaks in the wide angle region arise from various
mers to be noted is the fact that they show two relaxationahterchain spacings in the amorphous part of the polymer.
transitions at 42 and 1P€ for PAZO-10 and at 49 and 84 When the polymer was heated to 2@ all of the sharp
°C for PAZO-12 before melting (Table 1). The first ones cor-peaks in the small angle side disappear, and we observed
respond to the A-relaxations originated from the motions obnly one broad peak centered arour@l=219.0 (4.7 A).
the pendants and the seconds to the segmental motions of tBech diffraction is typical to the nematic mesopHasten
backbonesi.e., glass transitions. The exactly same thermalthe melt is cooled to the room temperature, the original dif-
behavior was observed earlier by us for PAZO series withraction pattern is recovered. Basically a similar diffraction
shorter spacefsnd also in other similar LC polyner. is observed also for PAZO-12. At room temperature the first
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i 22H, Ar-CH.CH,- and OCH(CH,)1¢CHBr), 2.7-2.8 (t, 2H,
PAZO10 Ar-CHy), 3.5-3.7 (t, 2H, -CbBr), 4.1-4.3 (t, 2H,-OCht) and
@ ® 7.0-8.0 (m, 8H, Ar). Elemental analysis, calc. feg-HzBrN,O:
L.\::/m@\_ C 67.05, H 8.24, N 5.59; found C 67.06, H 8.31, N 5.61%.
e 2-[12-{4-(4-Butylphenylazo) phenoxy}dodecyloxy] tere-
— 200 phthalic acid. The product yield was 3.9 g (76% for the last
> (ci‘;hﬁ M[ \ A195<46A> two steps), mp 18%C. 'H NMR (DMSO-d, ppm):6 0.9 (t,
7] 9)
g \ T 3H, -CH), 1.25-1.5 (m, 2H, -CH), 1.4-2.0 (m, 22H, Ar-
£ / — 106°C CH,CH,- and OCH(CH,):oCH.Br), 2.6-2.8 (t, 2H, Ar-Cht),
e ] U\M% 4.2-4.5 (t, 4H, -OCh) and 7.1-8.0 (m, 11H, Ar). Elemental
2@k 200¢ YY) esc|  analysis, calc. for £HseNOs: C 71.74, H 7.69, N 4.64;
M (] \ 451964 206(43A) found C 71.69, H 7.74, N 4.63%.
7.0 (126 A) U\_,\‘L\L_e/\\4 Poly[oxy-1,4 - phenyleneoxy -[2-5-{4-(butylphenylazo)-
25%C 25 phenoxy}dodecyloxyltrephthaloyl], PAZO-12 The yield
5 10 15 20 25 30 5 o 15 20 25 30 was 1.4 g (83%)H NMR (DMSO-d, ppm): 4 0.9 (t, 3H,
26 26 -CHs), 1.3-1.5 (m, 2H, -CHl), 1.5-1.8 (m, 22H, Ar-CbCHy-
Figure 2. X-ray diffractograms for (a) PAZO-10 and (b) PAZO- and OCH(CH,):0CH:Br), 2.7-2.8 (t, 2H, Ar-Cht), 3.5-3.7
12 at varying temperatures. (t, 2H, -CHBr), 4.1-4.3 (t, 2H, -OCH) and 6.8-8.0 (m,

15H, Ar). Elemental analysis, calc. fox284sN,O¢: C 74.42,
sharp peak appearing @#22.3 (39.2 A) again corresponds H 7.29, N 4.13; found C 74.35, H 7.47, N 4.12%.
to the interchain distance and the second onéat25 is Characterization of Polymer
originated from the second order diffraction. The spacing PAZO-12 was characterized in the same manner as de-
corresponding to the length of the repeating unit is observescribed in the pevious repoft® The X-ray analysis was
at 20=7.1° (12.4 A), which disappears even before reachingconducted at the Pohang Laboratory of Synchrotron using a
the crystalline melting point (15TC). In the mesophase, the radiation (1.542 A). The powder sample holder was equipp-
polymer exhibits only a very broad diffraction peak 82 ed with a heating and cooling thermostat.
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