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Dalton Esquire 3000 plus); ( Carlo 100 mL , ;
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Fig 1 The chen ical stucture and synthetic route of CTV-H and CTV-M
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Fig 2 The chen ical structure and synthetic route of BPM

(m, 2H, CH,CH,OH), 1.82~ 1.87 (m, 6,
CH,CH,OAr), 214 (sh M, OH), 3.58 (1
M, J = 6.6 Hz CH,OH), 3.88 (s 3H,
CH;O0Ar), 4.06(t 2H, J= 6.9 Hz CH,OAr),
6.94 (d J=8.0Hz H, ACH), 7.38 (d J=
8.0Hz IH, AiCH), 7.41 (s IH, A«CH), 9.80
(s 1H, ACHO); "CNMR (CDCL 100 MHz
§): 25.5~29.2 [7C, (CH,),], 32.4 (CH,CH,-
OH), 56.2 (CH;0Ar), 623 (CH, CH,OH ),
68.8 (CH, CH,0A 1), 108.9 (ortho to CHO, 2
111.0 (meta to CHO,

position ), S position ),

126. 6 (ortho to CHO, 6 position), 129.4 ( ipso to

CHO), 149.4 (meia to CHO, 3 positon), 153.9

(CHO); CisH 3004 , :C70.77 H

9.38 : C70.87 H 9.42. MS (EST, m/

z) 322.4 (M + Na', cale. 322.4).

1.3.2 4(11- - )-3-

(IIH)

g 75 mmol) (250 mL) ,
(2.0 g, 47.8 mmol)

( 0.50¢g, 12.5 mmo]

[ H(14.8

30 mL)
i 4 h,

, 750 mL 74

MH(133¢g

96% ). H—NMR(CDCI; 400MHz §&): 1.29~
1.38 [m, 14H, (CH,);], 1.53~ 1.56 [m, 2H,
CH,CH,OH], 1.82 ~ 1.85 (m, 6H, CH,CH,-
OAr, 1.94 (sh H, OH), 3.57(t H, J=6.6
Hz CH,OH), 3.83 (s 3H, CH;0A1), 3.96 (1
M, J=6.9Hz CH,O0Ar), 6.85(d J=8.0Hz

H, ACH), 6.88 (d J=80Hz IH, ACH),
6.92 (s H, ACH); "CNMR (CDCk 100
MHz §8): 25.6~ 29.5 (7C, (CH));), 32.6

( CH,CH,OH ), 56.2 ( CH;0Ar), 62.9
( CH, CH,OH ), 651 ( AxCH,OH ), 68.8
(CH, CH,0Ar), 110.7 ( ortho to CH,OH, 2
112.6 (meta to CH,OH, 5 position),

position),
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119. 3 (ortho to CH,OH, 6 positbn), 133.5 ( ipso
to CH,OH), 148.0 (meta to CH,OH, 3 positon),
149. 4 (para to CH,OH); CioHz O4 ,

C 70.33 H 9.94 C 70.50 H
10. 02 MS (ESI', m /z) 324.5 (M + Na', calc.

324.5).
.33 () 2 7 12 (1 - )—
38 13 -10 15 -3H- [a d
gl (CTV-H)
250 mL s 50 mL s

I-H5.8¢ 25ml,
65% , 24 h , 100
mL s 10%

( : /

(V/V=82)), CTV-H (1.03 g

34% ). 'H-NMR ( CDCk, 400 MHz &)
1.28~ 1.37 [m 42H, (CH:);], 1.55~ 1.58
[m, 6H, CH,CH,OH], 179~ 1.82 (m, 6H,

CH,CH,O0Ar), 3.51 (d 3H, J= 13.6 Hz
AH£LHeAY, 3.61 (t 6, J = 6.4 Hg
CH,OH), 3.81 (s 9H, CH;0Ar), 3.96 (m,
6H, CH.0Ar), 473 (d 3, J = 13.6 Hz
AHaCHeAr), 6.81 (s 3, AICH), 683 (s
3H, ACH); "CG-NMR (CDCk, 100MHz ©&):
25.8~ 29.6 (7C, (CH,);), 328 (CH,CH,-

OH), 36.5(ArCH,Ar), 56.2 (CH;0Ar), 63.0
(CH, CH,OH), 69.3 ( CH,CH,0Ar), 113.8
115.0 (A«CH), 131.9 (A:CCH,), 147.3 148.1
(A1CO); C5HopOy , . C51.73
H 3.91; C 51.87 H 4.02. MS (EST,

m /z) 919.3(M+ Na', cale. 919.3).

1.34 27 12 (11- - )3 8
13- -10, 15 -3- [a d g]
(CTV-M)
[ 8] CIVH (24 g
2. 60 mmol) 25 mL , 0

(0.40 mL, 3.9 mmol), ,

N, N- (DCC, 1.3 mg 2.60
mmol) 4 (DMAP, 31 mg 0.26
mmol), 24 h s

N, N- (D),

, 100 mL , (3 x

50mL), . )

2 2 2 2

: (

/ (VNV=91)),
CIV-M (0.78 g 30% ). 'H-NMR ( CDCL 400
MHz &): 1.28~1.43 [m, 4H, (CH,);], 156
~1.59 [m, 4, CH,CH,OH], 1.63~ .67 (m,
2H, CH,CH,0CO), 1.79 ~ 1.83 (m, 6H,
CH,CH,0A1, 1.94[s 3H, C(CH;)= CH,],
3.52(d 3H, J=13.6Hz AHaCHeAr), 3.6l
(t 44, J= 6.6 Hz CH,OH), 3.81 (s O9H,
(H;0A1, 3.96 (m @1, CH,OAr), 4.13 (1t
3H, CH,0CO), 474 (d 3, J= 13.6 Hz
AHaCHeAr), 554 [s H, C(CH;)= CH.],
6.10[s H, C(CH;)= CH.], 6.81 (s 3H,
AICH), 68 (s 3, ACH) " GNMR
(CDCK, 100MHz &): 183 [C(CH;)= CH,],
25.7~ 29.6 [7C, (CH»)-], 32.8 ( CH,CH,-
OH), 36.5 (ArCH,A1), 56.2 (CH;0AT), 63.0
(CH,CH,OH ), 649 ( CH,CH,0(0), 69.3

(CH, CH,0A 1), 113.7, 115.0 (ACH), 125.2
[C(CH;)=CH,], 131.9 (CACH,), 136.5
[CH,=C(CH;)], 147.3 148.1 (ACO), 167.6

[OCOC(CH;3) J; CeiHos Oy R : C

74.20 H 9.6Q C74.27 H 9.72. MS
(EST', m/z) 987.4 M+ Na', cale. 1010.4).
.35 {[27 12 (1 - )-
3 8 13 -10 15~ -3H- [a d
gl ] } (BPM)
[9 10] ., CTVM
(0.50 g 0.45mmol) ABN (0.2mg)
3.0mL : 10 mL
, 3 . 65C
28 h ,
, : 3
), BPM (0.17 g
31% ). \ : C74.20 H 9.6Q
: C74.08 H 9.65.
2
2.1
3 4 CTV-H
ACH AT AX (6 3.5
4.7 . -
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(CH,= C(CHa)) 554 6.10 (=CH.,) . 6=
6=125.2 136.5 18.3 2.3 (—CH,—) )
(—CH,CH,0C0—) (—CH,) 5= 1.94
, 6= 64.9 0.94 . GPC( PS) M, =
14900 M., = 34200 M, = 88800 DP= 2.29
( 8).
~C(CHj,),
0CO
CHy=C(CH3) cp = |
—C=0 *‘[‘QHZ—C%* (l)CO
\ 1, &
CH, *{‘CHz—l*}”*
150 100 0 n CHy
S N
Fig 6 '9GNMR spectmm of CTV-M (100MHz CDC 1) 7.0 6.0 5.0 4.0 5 3.0 2.0 1.0 0
BPM 7 CTVM Fig 7 "H-NMR spectum of BPM (400MH z CDCJ)
(=CH2) (_Cﬁz_), 6 =
0.00 5.60 10.100 15.100 20.100 25?00 30.100 35.100 40.00 451.00
Time (min)
Fig 8 GPC spectum of BPM
2.2
CTV-H
Fig 9 POM magesof liquid crystalline textures of CTV-H ( a) and CTV-M (b)
10 CvH 1 psC (49C) : ¢ d
a (- 20C) b
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. N =
36.0J/g 33.1 kJ/mol AS= 150.6 J/(mot K). . CTV-H 170C,
CTv CTV-M (=(H,),
) . DK . DSC :
Ve
- 16C 78C ,
a\\ Té B B
- 2.3
CTV-H X ( SAXS) X
o
y 12 (WAXD) 20 = 3.0°
d 5.0° 6.0° 21.0° ( 11). CcIvVmM X
CTV-H , 12 ,
20=2.7° 4.6 55 20. 5°
d 1 ,
L \ \? N CTV—H CTV—M d]o(;dllodzoo =
=50 0 50 100
Temperature (°C) 1:(1 A/_3)( 1 [/71),
. 21° )
Fig 10 DSC curwes of CTV-H (up: heating mn; down
i 0. 47 m,
cooling tun)
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Fig 11 X-my diffraction diagrams of CTV-H
a) SAXS b) WAXD
200 55 »20.5
/2,7 Y 2000 |
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- 4.6 -~
é \ g 1500 |
21100 [ 2
g % 1000
£ £
o 500
0 a 1 1 1 L 1 0 b 1 1 1 1 1
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Fig 12 X-ray diffraction diagrans of CTV-M
a) SAXS b) WAXD
Tabl 1 X-ray diffraction param eters of CTV-H and CTV-M
20 (%) d (nm) ( hk) 20 (°) d (m) (hkl)
30 2. 94 (100) 2.7 3.27 (100)
. 50 1. 77 (110) 4.6 1. 92 (110)
cTvH 60 1. 47 (200) crvH 55 1. 60 (200)
21. 0 0. 42 — 20. 5 0.43 —
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Fig 14 DSC cuwe of BPM
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Fig 13 The molkalar modek of @, phase of CTV-H and
(Dn), 4.4 nm
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BPM  SAXS  WAXS , ) CTv
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A POLYM ETHYACRYILATE CONTAINING BOWLIC
CTV SDE GROUPS AND II” SMONOM ER

CHEN Danmej ZENG Eman DONG Y aim ng HU Xiaolan ZENG Zh qun
(D eparment of M aterials Science and Engineering, College of Materials X iamen Unwersity, X inmen 361005)

Abstract A CTV ( cycbtriveratrylene) derwvatwe wih 1l-hydroxylundecybxie group as peripheral group
(CTV-H) was synthesized by trinerization. Then another CTV derwative w ith single methacrylate group as
peripheral group (CTV-M ) was synhesized and purfed by silica gel comn chmm atography, purification is
the key step of this synthesis. Their chemical stmctures were verified by IH—NMR, N C-NMR, element
analys® and mass spectroscopy. Both CTV-H and CTV-M are new themotropic bow lic lquid crystals They
all demonstrated lqud crystallne textures under polarized optical m icroscope ( POM ) at roan temperature.

The DSC detem nation showed the glass transition tem peraturg and the clearng pont of CTV-H was — 20C

and 49C, respectively. But a w ide ende-them al DSC peak of — 16~ 78°C m ixed up the contributions of the
glass transiton temperaturg clearing point and curng tenperature of CTV-M. Their SAXS and WAXD peaks
appeared at20= 3.0° 5.0° 6.0° 21.0° and 20= 2.7 4.6° 5.5° 20.5° respectively. The results
ndicated that theirm esophase all belongs to hexagonal cobmnar phase (@, ). The dianeter of the column was
4.4 mm and 4. 8 nm, respectvely, which agreed w ith the results of theoretical calculation CTV-M was used as
amonaner to synthesize pokmethacrylate containing bow lic CTV side gwups ( BPM ) by means of buk
pokm erization. The number average molecular weght of BEIM (GPC) was 14900 and the glass transition
temperature of polym ethaciylatemai chain and B relaxaton tenperatire of CTV side groups w ere m easured to
be 104C and 6C, respectively. However BPM had no lguid crystallne behavbr which presented
anorphous state.

Keywords CTV, Bow lic molecules Polm ethaciylate Themotopic lqui crysta] H exagonal columnar
phase



