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Abstract — The liquid crystaline properties of a series of main chain liquid crystalline polymers and four series com-
pounds consisting of aromatic type Schiff base mesogenic units and polymethylene flexible spacers were studied. The
thermal and liquid crystalline properties were investigated by differential scanning calorimetry and on the hot stage of a
polarizing microscope. The nature of the liquid crystalline phase of the polymers and compounds depended gregtly on
the length of the central polymethylene spacer and on the terminal alkoxy groups. Polymers| and Series |11 exhibited an
even-odd effect in melting and isotropization temperatures but Series || and Series IV exhibited an even-odd effect in
isotropization temperatures. They formed nematic and smectic mesophases in melts as judged by their optical textures
observed through a polarizing microscope.
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Hzn4+1CrO ON =CH@-O —(CH2)10—O—QCH=N OOCnH2n+1

Series I (n=1,2,4-6)

HZ,,ﬂcnoA@—sz@-o—(CHz)m—H

Series 11 (n=1-6)

CQH50—ON=CHOO—(CHz)n—OOCH=NOOCQH5

Series 111 (n=2-10)

CZHSOvaN:CH@—'O—(CHQ)H—-H

Series 1V (n=1-9)
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Series | £ P2 F AR o] FolFT} Tt Y=
decamethylene-1,10-bis-p-oxybenzaldehyde(1)2 ¢17] 9sto], A
715381l A] 4-hydroxybenzal dehyde (0.21 mol)=} 1,10-dibromodecane

0HC—®—O—(CH2)1O—O—©—CHO 1)

(0.07 mal), Na,CO4(0.21 moly& DMF (50 mL)ol| Y1 4|7k 52t
FRAZ GBS A7) 431, 2L9) FRE olA A
AL AT, FHAFE 5ok & F ALoli Axe F oeL= A
A7gstol MA A A oo, FEES 83.0%aL, HEF
& 80°cion, Eelgd2 2 dAsch HAFTAEE
decamethylene-1,10-bis-(p-oxybenzylidene p-alkoxyaniline)(series 1)
7] fsto] FsRE ()R] p-ASE obd S RESAZT o)
9] s 79)7| wiiEell tjEE o n=631 5= RNk
= o719l Zzsiolel. A 7158tellA, 51k (1)(0.002 mol)
2 o¥r&(30 mL)oll *50] 37, p-hexyloxyaniling(0.006 mol) gk

EtOH
@ + H2n+1CnO—®—NH2 ——»  Series1
reflux

2(30 mL)oll 544, 7 REg-ES T 53 BAIECE A7t
A A% F Ad#A D85, DMSO: BtOH=1: 1((v\v)Z A2 43t
Rqom, JAFeEAA BHI F5ES 720%3 01, FEHL
117°CA ). g5hE 9 F2 8912 IR(Perkin Elmer 1000 FT-ID
Spectrometer) 2 NMR(Varian Mercury 300(300 MHZz)) ~FE-o] 2]
3lo] aJslolom, o] 59 Fgetd Auls thed 2k IRKBr, an):
30203} 2915(aromatic¥} aliphatic C-H stretch), 1620(=C-N-siretch),

1375(-CH5), 1280-1035(C-O stretch). 'H-NMR (DMSO-ds, & ppim):
0.85-095(t, 6H, -CH,), 1.25-1.90(m, 32H, -CH,), 3.95-4.05(m, 8H,
-OCH,-), 6.80-7.85(m, 16H, Ar-H), 8.40(s, 2H, =CH-). © w43l
= 24 smies 1 ] th3EA] FgHER] p-decyloxybenzylidene p-
hexyloxyaniline2] 412 tl23 2T}, p-hexyloxy aniling(0.003 mol)
2 o] §h2(30 mL)oll 0] 11, p-decyloxybenza dehyde(0.003 mal)2- <]l
EHE (30 mL)ol 0] 4X|7E 52t BFA7) I A2k 2lsiA] del
Ho}, DMSO: EtOH=1: 1(viv)Z A 2739 00, 552 80.0%
R, S 925°CHT. o &9 ek A= vad 2
IR(KBr, cm™): 30137} 2930(aromatic} aliphatic C-H stretch), 1615
(EC-N- stretch), 1370(-CHg), 1260-1020(C-O stretch). H-NMR
(DMSO-dj, &ppm): 0.86-0.98(t, 6H, -CH,), 1.20-1.93(m, 24H, -CH,-),
3.95-4.05(m, 4H, -OCH,-), 6.93-7.90(m, 8H, Ar-H), 842(s, 1H,
=CH-). 33H29) dA7%L A 7173lelA du pont DSC 9108
ARRE10] 71 2 Wz 10°C/minE. A B9kt 2% BAd A
oleoll gk Ashz] 3tE 971 Hato] AES 7FEAE o8af
Aat, shetE] Fehts 7ME ¥ (Mettler Hot Stage FP-82HT)©]
P2 A7 (Leitz, Ortholux)ye ARE3I] 2ARSII T
3. Zut 9l &k

FAZAR S} vlaA G118 Wdol e TARE I T3 19
Ao st 53 distes A RT] Ysto] vrbE# fA A
A= Fofol) Zkor] Schiff base| 41712 AA7| R o] Edtol
WghE AFAE 2 olv| Al series | ShEtES SISOl o
Zof gt Ed FAARE Zhon wiE Ad7|2 S &
FAPIE HeA 7] A AAE g v wjasl 39HER] saies |
E AT B, oF Edto] o EA] Mg 7F ol mldAls 2t
on T FAAAE cERlolAFE drtE =] ezl
serieslll SHEEa AT ESY FAARE AEAI7E 2t waAl
o] FAARE v AAATEH D A7EA] WAl
series|V 3RHE59] €4 443 HPEE AT Rt vyt g
FAARNE FHOE FFol T 7119 Schiff base wlAAH ©HE
Zou, FETe] GIAE WA saries| 33E2] Aol
3k AE 43 AEed AE Tdle 191 VERAITE Table 1004
R wke)l 2o), n=191 3EE2 7FEAlolli= 199 °Coll A ZHlE a1
AZDA (Crelrd 378 AAMES] w2 Ho|7} = 9la, F2A ol
£ 189°CelM T AA() - A (N) o229 LD Ho7F dolwk
o, 167°CelA A (N) - LA Z7 (Creze] Bl o)z} doj
e T A4S AT n=530 SghEe 71EA] 174 °C0

Table1. Transtion temperatures and liquid crystal phases of Series | 2°)

N Transition temperatures (°C)
Cr N |
1 199(167) -(189)
2 233(210) 285(265)
4 119(106) 175(165)
5 174(165) -
6 117(104) 160(156)

ACr: crystal state, N: nematic phase, and |: isotropic state.
Bvalues in the parentheses are those obtained from the cooling DSC
themograms.
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Table 2. Transition temperatures and liquid crystal phases of Series |1 @
N Trangition temperatures (°C)
Cr S S S N
1 177 - - - (96.9)
2 102 (91.0) 16
3 104 ; (88.5) 100 ; 9
4 104 ; (925) 109 13 9
5 94.5 91.0 106 107 110 C)
6 925 89.8 109 110 112

ACr: crystal state, S, , 5: unidentified smectic phase, N: nematic phase, and |: isotropic state.
B\alues in the parentheses are those obtained from the cooling DSC themograms.

90btained from ref. 4.

A S ) - B Al
S oA () - A (C) O]

AL B Rk =22
2%

Faxle], B2 165°CA
o) gk dojupr] wjiol
Shghee 71 A 233°ColA]
(Cr) - A (N) L2 7 o7} YoJvtaz, 285 °CollA] A
AN) -3 AA (N2 FE #ol7t dolwho, W¥2hA] 265°C
ol T AA(1) - HF (N) =22 A Ho)7} dolwkar, 210°C
oA A (N) - A1 27 (Cry o290 T ol7} dofon, o]
e n=4 g N = BEE S o] dEEES 7S Y
ZEA] B ke gAdeRE A S ERlE 5 Alslth
53k, g | el sk 2-4-brushs Ao BT )
ulE]l 512 schlieren texturess A & = Q)13ic}22]. k4, 7t
el G AARS g 07 ahar §F 7Y Schiff base Wl 2AlH w
A5 Zhor AdFA| FAGAE WA saries]] shgE2] 7ol
9} HBHYAE Table 20 HYERIQITE. Table 2014 K= wke} 2ol
n=17! 3= 7FAA o= 117 °Col A A7 (Cr) - 5] A
(N22] 7Y do7l doluwkir, WAl ell= 96.9 °Colr] 5873 A
(1)~ A (N)0-=2] 2 o7}, 93.0°ColH AF(N)- A EH
(Cno=o] ik o7} Yojuf= whihAl vmpe] Ao qlrt. n=2
Q1 g2 7FE A 102°CellA] Al A (Cr) - A (N 2] 52
o], 116 °CollA] vlnFE 7 (N) - 58 A ()=2.2] dolg HolF
Q11, W2Aloll= 114 °ColA divhe A AHNYE, 91.0 °Coll ] A=)
YAAAH(S)S Kol Tk n=32 shtE-2 7FEA] AHEsk(S)
£ Hof F901, WA o 885°CollA B ahte] AHEVH(S)E 1t
ERIATE, n=42] BRHEL 7FEA] 109 °CellA] el Sy 113TC
ol dirFEl A (NyE Hof $90a1, Wz o= 92.5°ColA &= T2
2HEVHS)E B U n=5%} n=631 S-g=2] BA T2 1)
819131, n=6 BFHES] A N R0 R V)&sto] KA, 7}
Y] 925°CellA CrS, 4 HolE, 109°CM S-S, w4 #
0]&, 110°ColH S, - N & 1Z, 112 °CollA] vlmFEl(N) - 5%
A0) AA SE FolE e, WAl 89.8°ColA S, S,
A HolQl B ko] AHEVES Hol F90tt. Tale 3| seres|il 3
FE2] Adolef gigh dolx ke et olEL 2% 7
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Aern) Aoy 5 Ar-Tr S BojFrH20]. series 1119}
AR P22 zkon], T WA 2= sgries IV 3RS A
O] =8} WIS Table 40 YERUTE. n=1-37F4]= WZpA ol Rk

)}

[«

A

e
=]

=

o] zJo =

=

sjsiBst

H|43# HM1= 2005 23

Table 3. Transition temperatures and liquid crystal phases of Series|11 )
Transition temperatures (°C)

: Cr N |
2 233 285
3 175 186
4 216 263
5 183 200
6 205 235
7 169 196
8 196 216
9 161 187
10 190 202

ACr: crystal state, N: nematic phase, and I isotropic state.
BObtained from ref. 20

Table4. Trangtion temperatures and liquid crystal phases of Series

1V aho)
N Transition temperatures (°C)
Cr S, S, N |

1 129 (122)
2 149 (143
3 125 (124)
4 106 130
5 103 119
6 975 123
7 101 118
8 99.0 119
9 102 (79.0) (84.0) 115

ACr: crystal state, S, . unidentified smectic phase, N: nematic phase, and
|: isotropic state.

BVl uesin the parentheses are those obtained from the cooling DSC themograms.

90btained from ref. 4.
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Table5. Trangtion temperatures and liquid crystal phases of Polymers

| Ab)
N Transition temperatures (°C)
Cr N |

2 179 216
3 114 196
4 173 203
5 138 180
6 167 202
7 131 176
8 162 186
9 126 171
10 166 181

ACr: crystal state, N: nematic phase, and |: isotropic state.
BYObtained from ref. 16.
300
280
260

240

220 ‘
200
180
160

140

Temp., °C

120 a

100

80

1 3 5 7 9 11

Fig. 1. Dependence of melting temperatures of polymers | (@), series
1(0), series 11(A), series |11(M)and series 1V(O) on the
length, n, of polymethylene spacer.

£ Fig. 200 YERAQITE. o &8 €4 52 of E3iTt. Fg. 1¢
A B, series |, 11 2 IV 55482 S04, ne] Wt we)
A s ErAE As B 4 ook Zev S 17 saries
2 =5 nOW FAAAL] ol WM A gl Al

Zig-zag 7t A4S EO% T%iEP whebA] | saries 11 &4 o)A
SHA 17 Hl 5%k A7 Py BolFolnt. ¥, Fg. 29 S
WA 5} Ho] LM series I, NI, IVZF 534 12] 514

g} o)1 gk vl Aep-E AR zigzag T At HEF
wioleh, Teuh 2 W99l 25 WA series I110] FEA 19
) Hsedt B4 AEs BolFal Qlvk. uehr, series HI1°0]
AT SIS ool THA 19 Hlse 27 YEE
UERaL 9l Zhe A B 4 Qlrk B3, o)59 e A
B, TR 12 1 vvlE] gk eI, series 12 1
Uute] g dnts P9atoltt. series 11 vbel e el S
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Fig. 2. Dependence of isotropization temperatures of polymers | (@),
series [(O), series|1(A), series |11 () and series 1V () on the
length, n, of polymethylene spacer.
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