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Helical Twisting Behavior of Chiral Nematic Mesophase
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Abstract; Chiral dopants based on optically active (+ )-2-methylbutan-1-ol were prepared.
Two kinds of induced chiral nematic liquid crystal (N*-LLC) were achieved by mixing the
chiral dopants in 4-n-alkyl-4'-cyanobiphenyl (CBS) host nematic liquid crystal. The helical
pitches of the N*-LLC were measured and the regularities of change were analyzed. The re-
sults showed that the steric hindrance in the chiral region contributed to the helical twisting
power () of the N* phase. The substitution between the two chiral center had a strongly
effect on B and the temperature dependence of the helical pitch (dp/do).
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Table 2 Chemical structure of two chiral center dopants
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(1) 4- A 2R H

T 285 A AILBEARE K ] 3 ¥4 E A A 250 mL =
FUR I H in AR PR R 4.5 (0. 25 moD) , &
FREF 73 mL(0. 75 mol) , g $¥: I i #4, 80 C B X
0 5 TR Y R UKL T W VS A o A B B R
BN IR AR IR 2 2. 0 mL, 1% eSS RS THIR
£ 85~110 C, LLffifA ZIRFFE W ML 0.5 h,
N BN BGE A VKK G I e 4 Bt b7 1
P [ A /N 0k, 8 0.5 h AT 58 4205 .
UL KVE R P T R A AR 40,3 g, LR
CERELE 7 90% .

"H NMR (400 MHz, CDCL,):6 2. 14 (d,
2H, CH,C=0), 6.92~6.94(d, 2H, Ar—H),
8.04~8.06 (d, 2H, Ar—H), IR(y/cm ).
2 560~3 088, 1 680, 1 605, 1508,

(2) 4~ PR IETE -2 - 3L TR

T 26 A AILBELAE I ] 9 8 58 A5 O B A R AU
W B 250 mL = OB in A8 19 ¢
(0.05 mol), &AL WA 20 mL, F 2§ 45 mL, $if
F L im DMF JUig T 75 W 35 €0 08 3 0, 1nl 3
4~5 h, 978 R OR )i & Y SOC, , 13
TR0 B A 0 0 R T VRIS &

) FaR AR 2 B A 45 ~50 mL H2E, fif
P T UOKIE G PR H R 2. 7 g (0. 03 moD)2-
FJL R 8.3 mLL MERE P IR AW . T i 78 58 5 4l
FVOKTE FIRIN 24 h, TS IERRE RV IRE
rh [ A IR BEERD S IR AR I T £ 82 . 1. 0 mol /L
SR AN KT TR B K T 2 R TG K B R T A .
Vol R R R A5 B R 7. 3g, R 884,

"H NMR (400 MHz, CDCl;):5 7. 15~7. 94
(4H, Ar-H), 4. 42 (2H, O—CH,C" ), 2. 18
(3H, CH,C=0) 2.08 (1H,C" H), 1. 27(3H,
C*-CH;), 0. 88~1. 48 (5H, alkyl-H); IR (y/
em '):2 953, 2 912, 2 884, 2 845, 1 686,
1610, 1515,

(3) 4B IR R-2"-H 3 T g

¥ ERY) 3 VT 250 mL 2L s RE L vk
KIBEWE T gy 7.7 g(0. 07 mol) K Ji.,
T 0 576 B AR T B 0 T R L R ORI S SR R B
24 h, [ NDRA PN 150 mL R AR R A
i ER R oK Uk & rp o, JC K B R BE T . R R

BV 7] A5 2 O I TR AR AR 4.5 g, 7= 6500,

"H NMR (400 MHz, CDCl,):8 7. 15~7. 94
(4H, Ar—H), 4.42 (2H, O—CH,C" ), 2.08
(1H,C" H), 1. 27 (3H, C"—CH;), 0. 88 ~
1.48 (5H, alkyl-H);IR(y/ecm™ ') :3 420, 2 965,
2932, 2832, 2825, 1690, 1 605, 1 545,

(1) 4-C A AEERH R

T 6 A AILARAE + R ] 3 ¥4 BE 4 1) 500 mL =
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mol) , B9 22 h J5 . MR AP A 20 % & &
EEK R L) 20 mL, 4k 22 M3 3~4 h, [ 34
TR R i g8 HOm ARG SRR E AT IR b L R, AR
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"H NMR (400 MHz, CDCl,):8 0. 90~1. 84
(m, 11H, alkyl protons), 4.01~4. 04 (d, 2H,
—CH,—0), 6. 92~6.94 (d, 2H, Ar—H).,
8.04~8.06 (d, 2H, Ar—H). IR(y/ecm ).
2 556~3079,1 686, 1 610, 1578, 1 251,

(5) A4 4%

BEZER IR € e N b e X = P g RN CIl 3
B 250 mL = FURSHR A Yy 4L T 5
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Fig. 2 Synthetic route of two chiral center dopants(B4)

"H NMR (400 MHz, CDCl;):6 10.7 (1H,
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B FE 14 1 548 7% R A IR R 1 RE TR 3R
TR 298. 2 K I, 5CB 5 7CB #2 59 %
41 % (mol= mol) 4y Fb 511 1R A e il 1 1) 51) A 8 1
A4 CBS(Cr-2 CN38°C) . ARG/ 5k FEib &
Y A1~A6 LLEE/R 00k 106 1k B 5 1 9 A
fn CBS 1R 415 8 — R 51 FAE % 0] 51 A WL At Sam-
pleAl- SampleA6, FL4H il 5 4% R L3 3,
%3 FEMMEIIARS SampleA AR REFHLE
17 298.2 K THIB2HEH d

Table 3 Composition and HTP of N*-LCs sampleA at
298.2 K
Tia) 31) K T A iy BEBE L I /g
SampleAl (A1/CBS) 6.2
SampleA?2 (A2/CBS) 5.5
SampleA3 (A3/CBS) 1.3
SampleAd (A4/CBS) 1.1
SampleA5 (A5/CBS) 4.1
SampleA6 (A6/CBS) 2.8

SR A, AL IR GEHL R 30 6.2 pm
A3 IRBEH T S 1.3 pm T AT RABEAH 2 T
A5 . MWFHED T AL 5 A3 45 LEL .
AL 53725 1 AN R BRI C B 43 10 I
B SR A A2 ) C B 42 1) 0 k3 i ik
BES IR IE . nl REAY JEUIR R L BB A e FE A
JEH R — 26 AH T FHEL 20 T 58w 110
FEAERT TR RIS 148 2% 90 1 [0 70 1
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5 A3 ZIH, 5 AL FEMARLAS 2 FH
C 5 2 00 7. PP 56 10 5 1 B -5 R B A o & % W IR it
LR A EU B IR TR A5 A B I /N 8 D AE AS
Or T AR XERR L B e RS L BH R AL . A
BOR BT LLHAR 3 T PE R RE 1 B2 A1 55885 5 A3
L5 LA TR B 5 R BR B R B RV AR AS 4y 1
T RO R A 07 BEL 2R A 2 4 PR ot MR 4L
T8 A3 K.

A CF BRSO W 5 [R) O 182 5 2R 30 A 0
i ATVAZ, AR IR il A L AL SR it

REEFE AT fEE Al 0 F45HW 58 W01
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i A [E A S 32 2T T TR X Bl 5 2R
Was &N o xRk E + C 4 2 /9 I H
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FH L 38 3o T B 5 48 B0 A 3% Y SR e A it ) > C gk
22 1 SV R 3 5 Tk 5 AR P R 3 ) R e L itk )
B s+ AR CF s iy A7 BRSO, 3 B
N O AT RS R B IR e T .
4.2 XWFEHROEFEYE @ T E KRR S K

B S 1 15 51 48 7 SR R MR R M RE R R

TER T O A RIVB 2P ng S al b, I
] RE AR A e R MR e AL il g A B 7 X (AT A2 T
L CF BRI B B4 5 R A %), BT T A
AMADFHEF O THEZRY B 29, K T
L&) BL~B5 LUEE IR 5350 100 W B 5 1) 51 AH R
fn CBS 1515 3] SampleB FAEVE 5] 51 FH WK & » H:
HWE AR 4,
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¥TE 298.2 K THYMEAEHL B 5

Table 4 Composition and HTP of N*-LCs sampleB at
298.2 K
[53) 371 AF VR 2H B BEEAH M g /o
SampleB1 (B1/CBS) 10.9
SampleB2 (B2/CBS) 9. 45
SampleB3 (B3/CBS) 10.5
SampleB4 (B4/CBS) 9.62
SampleB5 (B5/CBS) 9. 34

HiZ 4 AL B1~B5 FoRh TP 407 1 IR iE 41
it 25/ T AT R A2 SR i B A4S . B1 g
T R Ly A R T BB B B IR 2 B 23 1 1]
LA s S 7 — R, 455 s s Hai i X
50 Tt FE R L T R R B A I
FRPCAE ol SRR IR 8 A B AR R 1Y
NG TR R AL ) R R ALLVAZ 1
fir. B2 AYIRGESH 10 9. 45 pm "L BN, 5 B2
FAE A B B3 9 SR ie H it ) Bk JEU I R]
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H TR T T RS R (S IR A B4 197 ~ Al B2 A A R IR BE A R B RO L i L AT DA i AR
350 C,B5:144~350 C), 5 B4 [b#,BS g dp/de 97284k J5 . M B2.B3 Fl B4.B5 1R 5E
Fih S5 /N, AT REJE BS T TR B IR AR il mT AR A B T O R R R
ClE PRI e m T H 5 55> 7 CBS 5% FeMhsl 00 258 5 1R 45 K I8 e L il 7 5 = it o 9

5 DA T 0 77 LT A 08 R T v o 6y O 4 T 5 K MR e L
e i F7 . T RE SR 7 S IR R W4 T 5 I 4

g grigi T A e .
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A BT 4 SampleB $2 1R R 4 1k 7T 0 BT IFHEPOBRY B R, BE ST HHA
SampleB1,SampleB2 I SampleB3 & 5K R MR FrErd O AXTFR C J5T 00 15 2538 0 . /o0 2 v 4k
P I A 3 T v T 2 AR K (dp/de=>0) . I HLF) 38 i AT DA AR A Tk A0 i 3 el B i LT
R, SampleB3 118 Fi 22 /N F SampleB2 1) 13 2305 F AL 1 F O B E R RCR . A
B BE— W T LB S T P O ARE T 0 A 8 4 BRI 1 S R L OB AL
PR C IS BB BGOSR BE R I N T DL S pdR AR e A AR S B A L il dp/de=>0 A
AR A T 0 B B E R T A H dp/de=<<0,
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