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Abstract

Main-chain dimer liquid crystals having structures such as NC@880O(CH2)n
O88CN(CBA-9,10) and Bre g O(CH:)nO@8@Br(BrBA-9,10) with n=9, 10 were
synthesized. CBA-9 and 10 are known to form nematic mesophases. While
BrBA-9 does not show any mesophase by microscopic examination, BrBA-10
exhibits mesophases on cooling; transition to a simple fan-shaped texture (A)
followed by a mosaic texture (E). For a comparison purpose, a hybrid compound
NCe#8O(CH2)100 8 8B:({CBrBA-10) was also prepared. Phase diagrams were
constructed for binary mixtures comprising BrBA-9/CBA-9, BrBA-10/CBA-10
and CBA-10/CBrBA-10. The eutectic temperature and eutectic composition were
calculated from the DSC data using the Schoder-van Laar equation. The results
were found to be consistent with those observed. For the CBA-10/BrBA-10
system, the orientational order parameter of CBA-10 was determined in the
nematic state by the *H-NMR method. The order parameters of the mesogenic
core remain almost identical with those of the pure compound when compared
at given reduced temperatures T/Tw,
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AREZNTRAAYS 4 7HR) g8l ZUHn ] B AR BAFRI} OE
Be TuAst $4Fe} 5B RIHT AT BB oY AYTEAE YnHoz B
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Ne—O~O-0(CHHO- OO

C.133 N.17251 (CBA-9)
C.1645 N.184.5 1 (CBA-10)
B—~O~O-ocH0-O-O)-2r
C.1571 (BrBA-9)
C/(Sg178)185 1 (BrBA-10)
Ne—~O)~O)—ocH)0-O—~O)r8r
C.152 N.171.5 1 (BrCBA-10)
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1) Step I : 1-bromo-10-(4-cyanobiphenyl-4’ -oxy)decane”

4-cyano-4’ -hydroxybiphenyl 7g& o}A|E 159miol &3 T, RL5eAdF 245¢8 713}
o @HAZHTH 2 &A30 110-dibromodecane 32g& o}l E 20mlio] &&A7) &AL HAJ
A Zth HeAZ Fol 22417 BHE U stk who] ¢EdE fd9 & HrtEo o
M2z 229 Fo $HUNREFOR AN AZAAY BT TTRIEL o830} B
How st vt 2 o AAASA=d, 2 £82 40%°)Hch

Step II : 1-(4-bromobiphenyl-4" -oxy)-10-(4-cyanobiphenyl-4" -oxy)decane

Step oA} o]z 1-bromo-10-(4-cyanobiphenyl-4" -oxy)decane 2.8g& o} E 70mio] 23] A)
A Fo FFe2ZE 9.8g, 4-bromo-4’ hydroxyblphenyl 228g2 #H7lsted 15417 BF AT
HH3-EAE WA £, 2 300mE Hrbsld HEE HAES A5 A, A2AHAL AR E
& EES o|R3te BEYOZ A Fof FREXEFSZ AAA]AEH, 2 £82

2) 1,10-bis(4,4 -cyanobiphenyloxy)decane®

4-cyano-4' -hydroxybiphenyl 1g& ot & 25mio] £3A]Z} o] Rt § 35g8 Hrhst
At o] E3gAd 1,10-bromodecane O?Sg% HA7bsle] 1847 BB A AT HLETEF LS
foff & 500mE Hrbstd HEE IAEL oz M, AXANAL APES FRETEL 9
&3t AU R HAZ Fo %Eiia—iﬂr et EgfAoz YA} A=H, 2 F&
2 50%0°] Ao}

3) 1,10-bis(4,4" -bromobiphnyloxy )decane

4-bromo-4" -hydroxybiphenyl 13g& o} & 25mio] &8jA|3 Fo] Z4ekz-§ 35 M}
stk o] &gl 1,10-bromodecane 0.75g& A 7bsted 18417y BFAZAh weEg &y
S8l & S00mE Hrlstd AEE JFHES o3, FA, AZANAYG YAHES Z22IES
o] &3t ZAPHOZ HAT Fol WAoo AAYIIE, 2 F&L 50%l Gt

4) CBA-10(4-cyano-4" -hydroxybiphenyl), BrBA-10(4-bromo-4' -hydroxybiphenyl)¢] =
Fa SR A ST SAFFA 3B BN BA BHol o8 BT
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CBA-9 / BrBA-9, CBA-10 / BrBA-10, CBA-10 / BrCBA-10
(Ne) (Cry) {Ne) (Sm) (Ne) (Ne)
BB

CBA-9102 SWELEZY UnutgdAdg JAgthe Aol deid k. e} w4zl &
otk 7|E Br7|2 3w (BrBA-10)ERE2 3 Angd R (SaS:)E Ul e Aol RaEAY”,
E% BrBA-99 A5 AAAS vehlA et a8 2ol e wAAg CNesO-
719 thE 22 BresO-2 x3E BiCBA-102 cdEeE=zd drigdd s yeld,
DSC 2302 d& CBA-10 2@ BrCBA-109] 44 & &g (Table 1) L}E}”’E} NIAFd o] o] u}
& Jez9Hste Gt A9 fAbstth 2Ela (Table 2ol °J &g Br7l2 &8
BrBA-10¢] DSC &4 d5#E A3tdth & olF SyES oD z9 atojel] uwpe}A
Ut 5 2HEAs vEdh

Table 1. Thermodynamic Data of the Phase Transition for the CBA-10 and BrCBA-10

CN transition NI transition

Tmor T¢ AHen AScN Tni AHp; ASN|
thermal
process °C kJmol-l  Jmol-1K-! °C kJ mol-! J mol-1K-1

CBA-10
heating 164.6 56.06 128.1 184.0 9.20 20.1
cooling 1248 59.16 147.5 183.0 9.37 20.5
BrCBA-10

heating 152.0 38.99 91.7 171.5 9.66 21.7
cooling 134.5 39.19 96.2 170.0 10.02 22.6
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Table 2. Thermodynamic Data of the Phase Transition for the BrBA-10%

Tsc AHsc ASsc Tsi AHs1 ASst
thermal
process °C kJ mol-! J mol-1K-1 °C kJ mol-1 J mol-1K-1
cooling 149.0 46.71 110.6 178.0 25.54 56.6

a) Monbtropic liquid crystal: Tc1=185.0 °C, AHc1=90.73 kJ mol-} ASc1=198.0 J mol-1K-1.

D77 e argoel 93] AFFe AL 2 EAFo] ofH FIE wr-rto] A A
E37] 98 DSC &4 2 HFHr| R s FE & A4k

CBA-10/BrBA-102.8 o] Fo|7 24 & E/A Y] A#E Figld vetdich =3 vzss] 9
84 CBA-9/BrBA-9 2 CBA-10/BrCBA-10¢] tis|ME 72t wlog Ax g ztsa Fig2
2 Fig3el Jeldlc),
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Fig.l. Phase diagram of a mixture CBA-10/BrBA-10.
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Fig.2. Phase diagram of a mixture CBA-9/BrBA-9.
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Fig.3. Phase diagram of a mixture CBA-10/BrCBA-10.
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CBA-10 2 BiCBA-108 W4A%¥E 47 $44807 NEE AHSstel APTTIN(E
W], 50:50%) o) $lo]M “H-NMRE 243te] Qojzxl 293¢ Figdel ehdeh.

(a)

- SN

L 1 1 A i 1 1 I 1 IKHZ
25 20 15 10 s O .5 .10 -15 -20 -25

Avo
2D 2DHp
—> [ —> &
(b)
b ﬂm.l"-’/"Nf-”W
L 1 Il . L A 1 1 [} L L 1 kHZ
30 20 10 0 -10 -20 -30

Fig.4. "H-NMR spectra observed for (a) CBA-10-d/BrBA-10(50:50mo01%) (decoupling)
and (b)CBA-10-d/BrBA-10(50:50mo01%) (non-decoupling) at 160C.

4. & %

CBA-10/BrBA-100.2 &8 7%, BeBA-100] 15%74= ot ynjaas &4 a9,
20% ool Hw A oA 2ugio]l epA ok ek NIY ol d F2o 9lojr DSC 3
A¢] FOZRY 24 FEFHl 2L EAGTOE AE ¥ F AU SiF S:9 Holg A
e AEs §He SRl 24 FEHG] HEsTh NIk & BrBA-109] &24
o] 0olA 75%7tA s LRSS ‘/}E}LH ATk 24 & %‘ﬂ?ﬂ"ﬂ AoJA] A FThe] Ao
AE S dulA o7 Schroder-van Laara]™ o2 Azl g ojAE AL7 %o &

=
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Figs5. Schroder-van Laar relation for the Phase diagram of CBA-10/BrBA-10: observed(Q)
and calculated(@).

CBA-9/BiBA-9¢] EHAAE Fig2e) ASE A4/SutddAe A Aol P&
219 ey 2717 2A 08 A$E NI"e|Fe 7¢7le aAdn. 23y CBA-9/BrBA-
9 T8A S NI"o|ZHE §AsA 7AsT 317 Bid BBA-9= 433E F4ste FAAH
ol 28g AT Yot A7 o] AxFolA N/C % N/N+Ce ZAFAL 4D =2
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Fig.6. Schroder-van Laar relation for the Phase diagram of CBA-9/BrBA-9:
observed(Q) and calculated(@).

CBA-10/BrCBA-10¢] 4% Fig3o] tisix= N/C ¥ N/N+Ce] AAFHL A(1)d &g
= A& #g9sden, 2 434& Fig7d uvehlith
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Fig.7. Schroder-Van Laar relation for the phase diagram of a mixture CBA-

10/BrCBA-10: observed(() and calculated(@).
CBA-9/BrBA-9 % CBA-10/BrCBA-10z 7& A= didye] TdtA o Qojr] gn

o2 A yuig e Aroltt CBA-10/BrBA-109] & Ao tslA EFAeio] 2ol
A EAGHE HaAFsast ARE o83t H-NMRY o2 HAESAT FEFoA 73
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Fig.8. ‘H-NMR spectra observed for (a)CBA-10-d/BrBA-10(Q), CBA-10/BrBA-10-d
(50:50mo01% )(@) and (b)CBA-10-d/BrBA-10-d/BrCBA-10{75:5:20mol1%) ().
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Fig.9. (a)Transition enthalpies and (b)entropies for CBA-10/BrBA-10(@),
CBA-10/BrBA-10/BrCBA-10(l), BrCBA-10( A ).
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Fig.10. DSC thermograms of (a)BrCBA-10(100mol1%), (b)CBA-10/BrBA-10
(50:50mo01%) and (¢)CBA-10/BrBA-10/BrBA-10(40:40:20mo1% ).
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Fig.11. The order parameter of the mesogenic core as a function of reduced

temperature(Tr=T/Tn): CBA-10-d(100%)(Q), CBA-10-d/BrBA-10
(50:50mo01% ){A) CBA-10/BrBA-10-d(50:50mol% ){[]).
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Fig.12. Schematic representation of the CBA-10/BrBA-10 mixture.
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