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Preparation and photoisomerization process of dinaphthalene
azobenzene cyclic chiral dopant
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Abstract: The cyclic photosensitive chiral dopant has not only better photostability, but also the pho-
toisomerization rate of the molecule, which can be regulated by controlling the ring tension.
However, the compatibility between the cyclic molecule and CLCs needs to be improved. In this pa-
per, naphthalene azobenzene cyclic photosensitive chiral dopant BPO5BA was prepared by introducing
rod-like rigid substituents at the 6,6’ positions of the naphthalene group, which were similar to the
molecular structure of the liquid crystal. The photoisomerization processes in solution and CL.Cs were
investigated, as well as the compatibility between BPO5BA molecule and CLLCs was estimated by cal-
culating Teas parameters. Compared with Azo-o-Bi molecule, the rotation of azobenzene group in

BPOS5BA is limited by the ring tension and rigidity, due to the introduction of rigid group, resulting in

W B HA :2019-01-10 23T B #:2019-01-30.
EETWHE LB A RPE S (No. 1708085 MF150)

Supported by Natural Science Foundation of Anhui Province, China (No.1708085MF150)
* 1 {5 B & A, E-mail : bozhilu@hfut.edu.cn



466 W5 B

o5 34 4

a low degree of photoisomerization. In addition, BPO5BA molecule has an opposite helical direction

and larger f3 value, and has good compatibility with CLCs.
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Fig.1 Synthetic route of chiral molecule BPO5BA

2.3 PEESHERRSEUANGEE

W B 0k 0.2 % 1 FHE R 4 F BPOSBA
S g M RS E7T IRA IR mA S E AR
Jot ol L 58 A VA A L SRS TR PR T B b

BIRFE L A EZIRG B2 T 185 A
WAL B 28 A BUE & (tan @ = 0.0D)
o, R R — B R R S TR R AT R 2
T ' A R TR B & b T AR AR IR



468

GRS RN

o5 34 4

E(w WHEAL p = 2atan 0,32 1 IH & AH
R i IR p T

3 ARL5i#

FUEFSFEBFTFHRHLITE
58 BPOSBA 43 F B G U . ¥ BPO5SBA
e R R 5 10°° mol/L B ZIEVE T, 70 e 4
Ah (365 nm,2.6 mW « em™?) FI AT WL )% (440 nm,
4 mW « em PN AT B 38 i 58 5h-AT UL 43O
JERE T L AE P WO B il £, & 2
Ji7R .

&l 2(a) A1 (b) 43 5 % i T BPOSBA 43 17 42
SMEFAT DL BRI SRR I IROGEE T 2. 7E 300
nm bR TR ZE I A Y 1B, BT WO 5 7E 320~
400 nm DX P F h TR 2 5L AT B L, A Ly, BR AT RN
R R FEAT ) o-n” BRIE W U4 s 76 420 nm 40X R

3.1

1.2

~
o
=

UV irradiation

() 0.10

0.8

0.6 b

Absorbance/a.u.

Absorbance/a.u.

0.4 F
400 450 500 550
0.2 F A/lnm
300 400 500 600
A/nm

& 2

nm,4 mW « cm™ %) (b) T AR IO IEE .

&mwA%?&Lkﬁmwymwu¢%%%ﬁ%8%nm26mw

TEE ORI E) nonoe BRAEWR Y, W 2
A LLE L 7E 365 nm E@%ﬁh‘tﬁﬁﬁi?%ﬁﬁ‘crﬂhéﬁ
fE 320~400 nm X P & 4 T B #E K F 400 nm
SA BTt 33k F W A JE T AE 58 0O BEURE T R A=
T NS BN 55 4 9 7 A2 RO 80 s iR B 5%
AR (PSSyy ) s 76 440 nm 1Y A WG IR 5,
WSO AN PSSuy bR 25 % 2B 142, HL7E RO 240 s
A B ] IS EER A (PSSvi) o

Mtk — ¥ 98 BPOSBA 4 T 15 & 57 1 B 5+
AL FEE , 23 I 2 T BPOSBA 43+ F CDCL, %
T AE W) BR AR A L PSSuy K& PSSy 3 FR AT Y
"H-NMRiEE . aniEl 3 frs , i 1o % %08 35 A
W R IR BTN HJE A7 B AT AR D IR X R
[] ' BECR 25 R 7= A B4 I =2 S A AR 08 7 R AT 0
5K H M R 15 0] AR B AR S TR B SR A
(E) 554644 (2 [ i He il . BT dR iR =
PSSwRZS . E-Z By EALZAR 28 %6, M AE AT WG

®) 12
Vis irradiation
1.0p 8.18
: 3
Z 08 $889
3 5
.§ 06k £8.88 ! |
£ o
.2 0.4} .84 \_‘
< 488 588
0.2} Alnm
300 400 500 600
A/nm

m*) (a) AR WL OE 6 IR (440

Fig.2 Absorption spectra changes of BPO5BA in acetonitrile (5 pmol/L) upon irradiations with UV (365
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Fig.4  Content tests between the CLC including BPO5BA
and R811 (right-handed screw) (a) or S811 (left-
handed screw) (b) in the same LLC host E7, respec-

tively.
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