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Synthesis and lyotropic liquid crystalline behavior of
a cross-linkable zwitterionic amphiphile

WU Han-yu'?, FENG Xun-da'**

(1. State Key Laboratory for Modification of Chemical Fibers and Polymer Materials ,
College of Materials Science and Engineering » Donghua University s Shanghai 201620, China ;
2. Center for Advanced Low-Dimension Materials s Donghua University ,» Shanghai 201620, China)

Abstract; A cross-linkable zwitterionic amphiphile was designed and synthesized, which can self-as-
semble into lyotropic liquid crystals for the fabrication of ordered polymeric nanostructure.
Bifunctional polymerizable methacrylate groups were introduced into the amphiphilic molecule to
afford structural crosslinking by radical polymerization, which can be realized by the use of 1,10-di-
bromodecane and diethyl malonate as starting materials in the synthesis. Then the quaternization with
1, 3-propanesultone yielded the final zwitterionic product that was confirmed by nuclear magnetic reso-
nance spectroscopy (NMR). Lyotropic liquid crystals of the molecule in water were prepared and char-
acterized by polarizing optical microscopy (POM). Hydration of the amphiphile can form only lamellar
mesophases. According to the critical packing parameter (CPP) theory, the molecular CPP of this am-
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phiphile is between 1/2 and 1 that preferred the formation of lamellar mesophases.

Key words: lyotropic liquid crystal; cross-linkable lyotropic liquid crystal; zwitterionic amphiphile

e

1 7]

A2 v B RN TR A F A P PR — R DL Y R
THRERHERE Y 7 . S5 ICHLA KA R L A AL
AWK BERETE FR I A 7 45 4 A
Ko QAR5 W P SR TP B Aok S5 kL S Bt
Xt SR A KA R ) 45 A R N L 9 A L e
M2 REAL , © AL BRI B2 S A W R 2 55 2%
R SR WF A R

M P 8 S50 AR 04 S0 3R 45 [ Aok il 75 B
ATAT Y AR S5 R I R 5 W0 BB — TP AT Z A7 2800
JrEE L R ROk UL E RO A A AT R S
SE AT /N3 W0 5 G B A0 RO o T
JE I TR SO T R B 2 T R O 1 A X S
A AR TG HE— 20 F AR AR B A L e
AT A A R A RN A AR R B R AT
M AR 5 1 v A ST e ok 24 . I i
— K, Bl & T BA 4 ONTriERE D L
Y JZMRE5H) LA K =2 OBUZE 257 J5 85 46) A ¥ 4
K EE A 14 58 5 W W IR B L O IO P T B R
TR TR SN B Al 2 i RS
A TER A SR P TR G R AR T
RERSIRE S K WL, RERS G EBOR
A PR B A A A

Tl G R G T T A O AT S R
IR, AT DLTE 8 S5O0k R 3 b gl A S IRl T
SN SEHR I 22 B IR VR EOR AR FER R P S A
(A 0] 5 AN BEL 22 5 R e A i A2 K5 G T i
TEFE L ICIE S B U AR S R R G B E e . X
TAL IR S RV BOR A L R R A L 51 % )
A A H R U B B R 0,107
A — A 2 M I BOR R AR ST AE R . Gin
FNET ARG R AR PR T AEPIAS
B =R REE Y R S e b T RS AL PRI
B R A A B A R RS R TR AL RE D . AR T,
ST 2 IR Y 73 1 S5 A TETE (A5 23 1 1 B K AR
EAVIE DN = I |20 Wi NI B NN S S N DL
ILET R

NI FRATBT S T — Rl B R B XSS

R HRE T A PP UK B IR BOR A BT . TR —
iR 58 AR Ui 5 | N A TSR Y P R DAY R T 2 A
WL 725 H AN AR B5 T B8 WU 23 1 (9 LA 25
Hag ) P A 3R B N7 P T S I O A 45 A [
PR B R ok il 5 B A A A RS AR
PR3 IR 14 53 1 A5 H S B0 AR 2SI D [ £l
PR T — 2B > T BT R

21 ZWmER

1,10- 7R % BE (>95%, H 25 £ HD s TN 1R
BTV S BTRL T ) s L EERN (96 Y0 BT R T 5 Bl
AALEN (98 % L BT RL T ) 5 — F e A I I (1 43 8K
A0 Y0 BATRL T 5 B BE PR U R 40 (95 0, BT HE T7) 5
=M (=980, B2 WD 5 1, 3-1N i fith B2 N Mg
(99% B2 T s FHEE (=99.5%, Greagent); &
BE(=>99.5%, Greagent); ZJiF (=98.5% , [E 254
VAT 3 3 16 Ak 4 A 43 0 T g 0] 3 28 )5 Ad .
22 MR EE

'"H NMR #% @ 3 Pz =385« 1 & 38 (Bruker)
AVANCE NEO 400 MHz, il i B 5 FH 57 4% S A5
(CDCL, . % 70 7.26) 3 5 AR 7K (D, O, %5 7 i
4. 8OAE MK IEF . Olympus BX530 5t
g (POMD » HI T W 88 W & 43+ B9 1 B0 A
a8y,
23 ARAEAMEFIEREITT DMACII-APS

B& B

ARG R M B WA 2R T DMACLI-APS
B A B B AN 1(b) TR Hop . DMA 36 oR 4r
- A R i %) T S HY R T R R R AT L C11 R
IREERK 11 Ak HEBE . APS 2R 43 1 o Bl L it
SR ) BT3B 4y . AR5 SC DMACLL-APS 1)
BARG WD B K 4 rh A o3 F 45 3RAE AN R
2.3.1 ¥4k S #E %

RN (15.0 ¢,0.22 moD IF T 100 mL Z
P L AR I ) A R T N T R — TG (48.0 g, 0.3
moD) , RJF IR A WA Z R+ 10 min, %M
1,10-Z7RACZE B2 (59.6 g, 0.2 mol) , JF7E 90 'CF
Bl 24 h, WOERZE B R R Y% T 300 mL



%8l

MG T A < T AZHR AL P U 23 0 5 B I SO A A B B S 1071

HCI(1 mol/L)7KEW . S REZ L, I H e K
BRIREN T8 . R BN R — LW TE 120 C
TR ZER R 5 . ML A e A B v Atk
FHCBEVE R Ve 3 25 11 1, 10- 1R AR S e, R
IR Mg« C % (1 = 30) e, 75 2 o ja] {4

# M

monofunctional

(b) N
0 o0 Br_/~_Br 00
% .
!
0" 0™ “Sogium ethoxide” Br/\vg\iio
%
s1
9 0 0
cl I%
Yo o o8t
Acetibutrike AN o ~ Acetonitrile’
0
s4

(0]
I (0]

ST, 2 TG €8 3 AR W AR (30.49 g, 40%).' H NMR
(400 MHz, Chloroform-d) ¢ : 4.13 (qd, J = 7.1,
1.3 Hz, 4H), 3.34 (t, ] = 6.9 Hz, 2H), 3.24 (¢,
J= 7.6 Hz, 1H), 1.87 ~1.73 (m, 4H), 1.39~
1.32 (m, 2H), 1.30 ~1.14 (m, 18H),

g
m

NaBH, [y OH Dimethylamine <l ) OH
. BIA\@{ LS NVS\C
Methanol OH Ethanol | OH

S2 S3

<
P

DMACI11-APS

Bl (g iy BA BT R 5 5 RE A A0 WA ik T8 S AR SCBET 5 8 nld i 2R s BLAT UUTT 38 65 '8 e AT A9 485 ) 7R
TR (b) Al 3R BB E B TR AR 250 DMACT1-APS BG4 .

Fig.1 (a)Zwitterionic mesogens with monofunctional and bifunctional polymerizable groups; (b) Synthesis

of polymerizable zwitterionic mesogen with double methacrylate groups.
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