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HE e MR A FTEFESFmAEFRRSAGUEHR, BLA R A ZEFER
HHEELFHBRAAEEZLR, AWM Z LA ERAKRErImg H 6 NIRRT HEEH S
Fo ALFINEARFRAERGARTFRAFT A FACHEHERLAERZ, 28, AT
fi A = 55 K T AR T M4k i 3 X P B 69 MR F MR IT X ap-BPA, FF8F 5 3 x ik &b 49 9A
e, SR KM, 0-BPA# Rk S A 15543 pm™', TAAEA 94.72 pm', H ik &R
S A4 L B Z3A 530 nm, &G, BT AT ap-BPARMIKAFITHRBEANAE, FAT B FHH
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KW LT E; RRFH; —FETH; A

2 {5 A8 &b ;

& 4> 2£5: 0069

i (Liquid Crystal, LC) 1 A —Flh 1 4 5 #8 25
Fa ARk, DRLEL A O S 10 40308 o e 4 R 2 2 AT )]
TMERE, FERE . B tA AR AR 2 AR R T
N A, o IR AH W A (Cholesteric Liquid
Crystal, CLC) K HAG [ 41 2% 1) i) 10 1 R e 0 435 44 A
TE BRI A 1 T EE SR SR B AR A
Bragg & 3 (1 = nP, P RIRHEE, n Ry & A0 3T 55 %),
AT DA TRV AR R 2 A 25 (B n AR FEANR),
B E HC A S IR IR R IE LU C R o IR eSS
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RURY RO b, SCFERERE | B[R] ey &R AN 2 ] 445
T B A JC AT LEAR A Pe 3, I B AT i FH AR 24> Sl e-17),
R, G, CLC 323 1 Tz 26 . fEdE T
SIAHME B8R A TR U gt 3 L
JSCHER TE 45 A , 2 T S L T B R DI AR . SR,
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1A (ap-) (P 48, 39F — 25 SRR 52 1) 43 5
PE AR, A8 2 38 RS A 500 il JF 20 - 5 4 4k 22 1)
(0 JF THE Ao R, TTT 8 ) 43 5 X8 I ) T X B S A
o2 AR ZH K BBTE #5243 i W & TEB300
i, &3 BBTE YU EH it 77 2 Ak (E 2411 pm !, 2
SRR F] 220 nm, 2 )5 L BBTE N 22 i%
T A WIEFE 35 5 OO, R T4 F
PEHESHL R o (HTP), SEBL TV AT 45 . AT e ml 4
W) 2R OSPIRAS, IR T — R Z BB Oh L
ARV E—5 b, 76 IR A A FR B ] AIURR Y FEHE TR
WO H A 2 B WGBSR R, IR
ARXFFRH T (gm) 4 1.88 A B 4R IEE0

Zi b, AL BBTE 48, 78 HoM ik % 45— 4>
R, AT —AWIEFHIEH T ap-BPA(Z5Y
O 1), W78 Hoh v b e A e RE . B, R4
HAFSE T ap-BPA JEEUE (AVERE, SRR HB A 2 W
s VRS SR I 1 TR VR AR R o IR R T SR A
JERIAT DS AT 35 A AR W E 45 A ) R, AT R VR
AR R 00 RS €8 B R S AT IR . R B ap-
BPA i it Rl S A B %, #E179622 85 O Al
S

1 SCIGERSY

1.1 JERFRF

1R -4-(C R L) 28 w = 99%, I [ 5415
BE24 /3wl 1E T 348 (n-BuLi, 2.5 mol/L) MY 1F C e,
IR = W g (B(OMe)s): w = 99%, 411 [ 17 5 g BE 24
] (=R ) 42 (PA(PPhy),): w = 99%, I F B
IR ES R BR 2 A s & HH 68 (DCM): w = 99%, I
AW (THF): w = 99%, JC/KIKERER: w = 99%, 1y
HZRMEBHHEABRAR . LI EIKH Y 0T ik — 2 4k
B, HEEAL

/

0 n-BuLi 0]
>—©—Br o, >—<j>—13(01v1e)2

d BOMe),

Al A2

3 mol/L HCl
THF

1.2 i 5RAE

G YR S/ 1 A (75 ] Brucker 2 7], Brucker
Avance 400 #): 298 K 451F F, 5 At & )i (CDCLy) 1
R, DU EREBE (TMS, BEJR 0800 0.03%) 1R
AR HEAT IR . & 40 BE BTG AL (36 B Waters 24 |,
LCT Premier XE ). fff FI {0 3% 2% £ 5 % W o 47 I
o AT WL IR IO T AL (35 Agilent 2 F]
Agilent Cary 60 #1), ¢ )% 3% { (H 4% Horiba 23 W],
Fluoromax 4 spectromete % ). % 2 I fifi Fl Hg/Xe kT
(Hamamatsu, LC8 Light ingcure, 200 W) /£ A 65, Il
WA 2 % 1075 mol/L [ DU S KA . [ — ot
JEAY (H 7K Jasco 23 Fl, J-819 spectropolarimeter 7). il
B WR 3 x 1075 mol/L ) U A WL IR S - Ik s
S 48E (H A Nikon 23 7], Nikon LVPOL 100 %), St
FES W &, LB CCD #2 W &, T4
BB IE AL (ff 2% Avantes 2 H), Avantes Avaspec-
ULS20487)): 4 18 /K 53500 4.02% (9 ap-BPASIIA %
T I Al E7 Hhl s 56 635
1.3 k&% ap-BPA IA R
1.3.1 444 ap-BPA #93% 3t %3 An & i 5% A&

(1) Bt S . D7 BH %Y BBTE 1R Ayl e Ly
oL, [RVEHVE R TP A A A T 5 6% 25 7 2R HH R 35 Jn s
REL, 4 &5 401 A iR e th 77 o

(2) HAREG B4R o 38 1L Suzuki {8 15 5 0K A7
FH 7Y BBTE B4 5 0% — H 408 B R 12, 2 J5 it
AP E] HF5r=4) ap-BPA, FRS UKL LI 1.
132 FHkA289 & & H100mL = FIfZE TR A
SEWAEIFARTIMAEY) AT (919.1 mg, 4.0 mmol)
FIEE T 57 THF (30 mL), ZE AR FRIRG KR
A 278 C HIR ML B R, 1F A1 S Tl
KRR ZEWBE . ZJ5ZEZRHMA 2.5 mol/L 1E
T HEH Y IE O BE % (1.76 mL, 4.4 mmol), 7 % iR
RS 45 min, 3255 AR = H BE (0.67 mL,

SN N
N=( =N
+ Q Pd(PPH,),
O Y THF/H,0
Br S S Br

ap-BBTE-2Br

OHC

Bl 1 ap-BPA & LML
Fig. 1 Synthetic route of ap-BPA
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6.0 mmol), 778 C 214 [ i 2 h, feJa # B {4
ZIHEEZRIFIN 12 h, 155 & A2 (1 DY S0k IR 7
W o NP IR S S AR g, AT AR O SRR i
AT RS RN -

133 ¥4k ap-BO269 & & ¥  ap-BBTE-2Br
(322.1 mg, 0.5 mmol), THF (30 mL) /il A %] 200 mL ¥
=, $E4E 2 ap-BBTE-2Br 5¢ 4% I fi# J& il A ¥
J& 4 2.5 mol/L By ik R # %5 WX (20 mL) LA Kz A 4k 5
Pd(PPh,), (51.7 mg, 0.04 mmol), & A&, &5 A
A2 () THF ¥ . #OVAR R THR 2 75 °C FF R R
N 12 he NS5 G Té bR L, A > DCM %
fife, W, P A DCM #4724 BL (50 mL x 3), XA
MURRZEA T 1AL B, FERR DCM, f iR A a2
Mo e it CRARFILL Ry 4 ¢ 1 A ik Al 2R 2
BRI WAE I B AH ), 192 247.9 mg M AR {4
[ & ap-BO2, 7= K N 63.1%., 'H-NMR (400 MHz,
CDCl,, 6): 1.98 (s, 6H, —CH), 3.37 (s, 6H, —CHj), 7.19
(d, J = 8.4 Hz, 2H, benzothiophene-H), 7.46 (d, J =
1.6 Hz, 2H, benzothiophene-H), 7.48 (d, 2H, J = 1.6 Hz,
benzothiophene-H), 7.52 (d, J = 8.4 Hz, 4H, phenyl-H),
7.65 (d, J = 8.0 Hz, 4H, phenyl-H), 7.98 (d, J = 0.8 Hz,
2H, benzothiophene-H), "“C-NMR (100 MHz, CDCl,,
5): 156.88, 147.70, 141.17, 140.96, 138.81, 138.75,
137.05, 136.70, 131.44, 127.21, 127.06, 126.48, 123.63,
122.75, 120.55, 102.99, 52.75, 15.96, HRMS-ESI (m/z):
[M + Na]* Calcd. for (C,H,;,0O,N,S,Na), 809.1355;
found: 809.1352,

134 BiRiLE4 ap-BPAH A A ¥ ap-BO2
(255.9 mg, 0.3 mmol) F1 THF (30 mL) /il A #] 100 mL
FORN BT E ap-BO2 5E &R, Z 5 iMA 10 mL,
W B 3 mol/L MR RV R, &Il N I 12 he [
S5 5 WE BRI 7 THF, 22 J5 1% it A iR & #h /K %
W, B RNV AR R pH JE T ZErp e, il DCM KL
(50 mL x 3), WA HLAR S {8 FH o 7K B 1R B a2E 17 B
K, BE R DCM J5 fif B — 40 F e A IE C e 5 285 /i 15

] 200.9 mg #5 IR B A K, 773 96.5%, 'H-NMR
(400 MHz, CDCl,, 9): 2.02 (s, 6H, —CH,), 7.24 (d, J =
8.4 Hz, 2H, benzothiophene H), 7.52 (dd, J, = 1.6 Hz,
J, = 8.4 Hz, 2H, benzothiophene-H), 7.81 (d, J = 8.4 Hz,
2H, phenyl-H), 7.97 (d, J = 8.0 Hz, 2H, phenyl-H), 8.04
(d, J = 1.2 Hz, 2H, benzothiophene-H), 10.06 (s, 2H,
—CHO), "“C-NMR (100 MHz, CDCl,, 6): 191.87,
156.77, 147.73, 146.81, 142.18, 139.49, 138.95, 135.57,
135.13, 131.26, 130.34, 127.73, 126.59, 123.65, 122.99,
121.04, 16.06, HRMS-ESI (m/z): [M + H]* Calcd. for
(C3Hx3N,05S,), 695.0704; found: 695.0707,
135 BiRfto4s ap-BPASF N T AREE
A7 BHL AL PR R AR G O AE N S R P AR B T
ap-BPA . H1 T HhCy AT 5 ik ik P 22 [ ) 457 BEL A 0E
T LA A5 BHL TR 5 22 [ 1) R T 48, BT LA ap-BPA 7]
VLEAT TR A AR 7 4, DT A 3 80— T S5 4y
o HJE SR A b & 3 B AR & W) ap-BPA 7E—
AW b BV i A, AR T T g, Rt e
VI B LU AT AR ap-BO2 PR 43 A A . Jexd I
TS BPAT WIS AR BEAT T T 5 SBCHAH 73 A, K
&l 2(a) AT LI H ap-BO2 R T LI, 4351 R
Fe e (M=) FUATTE (P-) SOPAT FHEXT B SR ik . 205
K H W AR B 15X ap-BO2 AT F MW 70, W N
1 mL/min, Vi 3l A1 2 = & W % A0 A (FR 2 1
80 : 20) . [l 2(b) Fl 2(c) A HF 43 Z )5 B — S #4 A 1)
R ARTE K], ee > 99%. K — TPk A0 AR H 4 AE
R PE 25 A T AR 4P 45 2 W Fh F-PE 1) ap-BPA, Z 5 {fi
PR B 3L IR S0 Bk LA R v 43 B B3 XS M-ap-
BPA Fll P-ap-BPAZEA T 45 F B6IF

P-ap-BPA: 'H-NMR (400 MHz, CDCl,, 9) : 2.02
(s,6H,—CH,), 7.24 (d,J= 8.4 Hz, 2H, benzothiophene-H),
7.52 (dd, J, = 1.6 Hz, J, = 8.4 Hz, 2H, benzothiophene-
H), 7.81 (d, J= 8.4 Hz, 2H, phenyl-H), 7.97 (d, /= 8.0 Hz,
2H, phenyl-H), 8.04 (d, J = 1.2 Hz, 2H, benzothiophene-
H), 10.06 (s, 2H, —CHO). "*C-NMR (100 MHz, CDCl,,

1500+ M-ap-BO2 P-ap-BO2 1000 M-ap-BO2 800 P-ap-BO2
= - 800 5 600 |
§ 1000 + \8' 600 | §
z 2 2 400
wv 2] 2]
5§ 500f £ 400 g
= = = 200
- — 200+ -
0 : . ) 0 ; ; , 0 : ; ;
0 5 10 15 0 5 10 15 0 5 10 15
Time/min Time/min Time/min

(@

(b) ©

E 2 ap-BO2 WiES (a). M-ap-BO2 (b) Fl P-ap-BO2(c) Y i WU AH (4,1
Fig. 2 HPLC chromatogram of racemic ap-BO2 (a), M-ap-BO2 (b) and P-ap-BO2 (c)



440 AR B TOR A o2 R CH SR B 22 O

514

0): 191.87, 156.77, 147.73, 146.81, 142.18, 139.49,
138.95, 135.57, 135.13, 131.26, 130.34, 127.73, 126.59,
123.65, 122.99, 121.04, 16.06, HRMS-ESI (m/z): [M +
H]" Calcd. for (C;,H,N¢S,), 695.0704; found: 695.0707

M-ap-BPA: '"H-NMR (400 MHz, CDCL,, 6) : 2.02
(s, 6H, —CH;), 7.24 (d, J = 8.4 Hz, 2H, benzothiophene-
H), 752 (dd, J, = 1.6 Hz, J, = 84 Hz, 2H,
benzothiophene-H), 7.81 (d, J = 8.4 Hz, 2H, phenyl-H),
7.97 (d, J = 8.0 Hz, 2H, phenyl-H), 8.04 (d, /= 1.2 Hz,
2H, benzothiophene-H), 10.06 (s, 2H, —CHO)., B5C-
NMR (100 MHz, CDCl,, 90): 191.87, 156.77, 147.73,
146.81, 142.18, 139.49, 138.95, 135.57, 135.13, 131.26,
130.34, 127.73, 126.59, 123.65, 122.99, 121.04, 16.06,
HRMS-ESI (m/z): [M + H]" Caled. for (C;,H,NS,),
695.0704; found: 695.0707

2 GRS

2.1 ap-BPA Ry5tNm R4 B

T e Xt ap-BPA 1 W WSCFN %€ M B 3 47 DU
£ 282 nm DA K 312 nm 20 BT BSR I NE 5, [F]
I AE 330~450 nm 7 Bt B 1R 55 B B 06, X U A
T IRASE REL H O A W 5 00 5 35 A1 2 () ) 5 A L ey
# (Intermolecular Charge Transfer, ICT) 5 b . 4234
AN, AT UG B B TR MR S, X
BT IS G BB AL P A A, oy AR5 &R
WK o AHN Hb, JC IR R LA, GRS T
RN 555 nm (5] 3(a)). JGHE /RTE 355 nm
Ab H EAFE IR R, 2B ap-BPA 1 FF K o-BPA FliA]
A c-BPA TE2EAMG R A B Ak . AR A GG 4
Wi T5E455] 0-BPA | c-BPA HYHEALR N 97%. & 3(b)
FrR R o F PGS, 455K WK ap-BPA 7E 520 nm
Ab ST HGRIN IR o Ay ik S T I AR P BA
WA 222 S5 3 IS Wi, 2 43 55 WAL A R 2 T B &
Wk, B 3 F AW S I R i, VR A 2O
2 BT AR, 642 75 (Photostationary State, PSS) B}
BARBAES, ERFEN 92.5%. K 3() R T ap-
BPA 7E 5G] WOGHR ST | 555 nm AR OGS
AL . BRI T IR IR R IO, Z 5 #E 1T
SHMCIRGT, K3 PSS 5 #EATINIR; ZJ5 XA K
HEAT ] LGRS, 43— W 3 b A0 Ay o IR 254, 48
1F EEAI G RIS, ¥ v SR 1] 3 PSS A, X AR IR
O IR 11 R JE W fE A I A AR AR, GE B ap-
BPA H AT 5 (9 Pt 9% 57 YEBE . 12 &l 3(d) ', ap-
BPA W AE#EDG . 298 K 45 4F T i 24 h 5 I 5
S B B AR, UL ap-BPA HAA R AT R

Yo 28 LPNR, ap-BPA EAT {51968 Bk RE
2.2 ap-BPA HIF 1450 Rz

ap-BPA A WIRTF-E 4> F, XHHR43 5 1 5 F IR B¢
PEAT T WA 28 S 3 0 I, L2 2R 5 3 e fA L
AL, AR . AR TR, FrHeawinsa
MR Y B — 5 (CD) S )i, LA P-ap-BPA(FF A2
P-0-BPA FGFA A P-PSS-BPA) S 5l 34T FE 4 130 B
M CD i (B 4) bl LLE ), P-ap-BPA FE9] 1R 1)
250~430 nm U B AT BE0m B IS g, R i Cotton RN,
X 558 A -] UL W O 15 58 A DX I AT AH X
Mo WRISCEANERE B R, 7E 430~600 nm 75 B H BL T
— ™ FE B 1E Cotton AN W, 31X J2 ¥ i I A4 J5 70 1
LHRZE M K R EY . RIS, 78 270 nm &b BT B
SEE TS R Y = IS RS e a5 AL B2 FNin]
WO 5 2R T e 2 Rl e L . ] 4
i 7%, P-ap-BPAFI M-ap-BPA(JF 25 M-0-BPA 5%
FaAS M-PSS-BPA) MW WS A5 5 ELAHXTFR, 33X vd B P 2
JEXT SR AR L AT DL R i P R A AR N T
W, G SR R G B0 IR, AT E 5
AR AL A T 431 AT R 25 0 5l T 2 A 1 T A 3R
BT,
2.3 WEBIEH S

JUFL 55 R VR it ) MR RE 245 A 3 R T DK T A T
SIAFNHE T 10 5 AR A B L2 B o 38 5 IR
Bt 1 (HTP, 755 B) S AR AR A A i T 4+
HEAETF- P P S R 1, B = (Px),
Horr, P WEUE 45 F IR x Ry a3 T Y BE R A B
BRI, BRI /)N, XN ) RS K B AB R, W]
PP B PR R, PRI B R SS B FhAR R A
FEBH ., —MH A Grandjean-Cano 72" i 5 12 e 1
th 1, PRAFRIELIEE (8 5) . MIEAX P=2Ltan 6
THRARE, Forh L R R, 0 2% B (UL &1
W) o RS LIRA R, B — i BEIR 53 B0 F1 40+
W R R FEA LI G, 1S ) L RIRT AR Y R
fiedtiith 77, Ho tan 6 = 0.0183 (BB & [ E S 8. P-
ap-BPA I JE JR 73 B0K 0.35%, MR 3E iR PSRt
53] P-o-BPA 1 SN 155.43 um™', £ 3 224N IR
SHERL PSS )5, B /MR 60.71 pm™, A P-ap-BPA
B AB K 94.72 pm',
24 ZHFEZCHBAERBERNMESHEFEE

R A

R 4R A T A 2 A AT, Sl B T 8 4% 500 al LA
T A 1 O 95 R T P P TR AR 2R I LA Sk 4
JIFL 55 R YR MR B A R B, DT S S S 0 B Y
SR . NI TYESF P-ap-BPA (BEIR 380N
4.02%)F1F-H: 70 R5011 (BE /R 5350 3.47%) 5 W
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Vis uv 0-BPA
0 2 4 6 8 10 12

Cycle
(©

Normalized intensity

Absorbance

1.0

o
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o
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N
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o
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03
02
0.1
0-BPA
0 | o—o—— - W— S
0 360 720 1 080 1 440

Time/min

(d)

3 ap-BPA 7E5E AN GIEGT T (9 5 50- 7T WIGHIROETE (a); ap-BPA 748 AMGIRST R 2663 (R KN 355 nm)(b); ap-
BPA 7825 J AT DG 38 8 B N BOGTE R ZE 1K (c); ap-BPA FE2AE . 2R . KA a5 & A1 F RO G ) 251K (d)
Fig. 3 UV-Vis absorption spectra of ap-BPA (a); Fluorescence spectra of ap-BPA under UV irradiation (excitation wavelength 355 nm) (b);
Changes in the absorption spectra of ap-BPA under alternating UV and visible light irradiation (c); Changes in absorption spectra of ap-

BPA left for a long period of time under dark and room temperature conditions (d)

80 1 —— M-0-BPA

—— M-PSS-BPA
o
=]
=]
©

o
g
°
3
<
—— P-0-BPA
—80 —— P-PSS-BPA
300 400 500 600
Wavelength/nm

4 ap-BPA WA — 0015
Fig. 4 CD spectra of ap-BPA

BRR E7 BEATIR &, LR M IA R . e 6
7N, TEEAIE (365 nm) MEGEE FE A, iy T I FMA L 1
S0, S SR FH T AR, AR IO ) BRI 5 R O
RARINA WKL o P-ap-BPA WA FR 2
S EAIIG B B HT AR D aR L BE L L0, i n
AR PSS I MTRZL A o Wi AE 1] LG BRI =, B i fE
% 223 v ) €0 25 F 8 1] B0 RS . TR AN d A

50 pm 128 pm

(a) P-0-BPA (b) P-PSS-BPA
Kl 5 % TEB300 REA M i H >R A Grandjean-Cano /73l
i ap-BPA WYIZHES il /1

Fig.5 HTP of ap-BPA in TEB300 hosts measured by the

Grandjean-Cano technique

AT LLUL 5 8 JIEL AR A S R D R B 22 2R
Wi BT A 1A 28 7O B e v A BB A D, 3X 5 TR
FHCTF MR I N IR T — PR A 5. 187
Jit 7 3 P-ap-BPA S R T P40 R 2R 10 S 3O
HEUR 5L BTN . P-ap-BPA WA A &
T LV 2 B I B3 R AT DL D' X I 8 A £ A X
B, IR T 530 nme T RIRTFEOE B 02T ap-
BPA HA L5 B PARE P RIPTRE 57 B2 (] 8), i
FEAE 100 YRGB, BURDEE Y OBk
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Kl 6  P-ap-BPA UMM TR & 1A R 12U 25 1k
Fig. 6 Texture changes of the photoresponsive chiral liquid crystal systems of ap-BPA
60 ¢

| |V

uv 60 - Vis
50 F45s 30s  20s 10s 0
40 +

30 |

Reflection/%
Reflection/%

20

0 L L L L L L 0 L L L L L L

500 600 700 800 900 1000 500 600 700 800 900 1000
Wavelength/nm

Wavelength/nm

Bl 7 P-ap-BPA Y fj T WA AR ZR ) B B O 5 AR Ak (52 A1 BE B AR B 3.0 mW/em?, B B R[] 28 s; T LG BE B
1.0 mW/cm?, R ETEFE] 45 5)

Fig. 7 Reflectance spectral changes of the photoresponsive chiral liquid crystal systems of P-ap-BPA (UV irradiation intensity 3.0 mW/cm?,
irradiation time 28 s; Visible irradiation intensity 1.0 mW/cm?, irradiation time 45 s)

PSS-BPA

Reflection/%

500 600 700 800 900 1000
Wavelength/nm
Cycle: —0; ----10; ----20; ---- 30;
40; - 50; ----60; ----70;
----80; ----90; —— 100

(a)
1000 PSS-BPA
900
800
g
£ 700
2
600
500 |
0-BPA
400 1 . 1 1 . . . . . )
10 20 30 40 50 60 70 80 90 100
Cycle
(©

8 SRR 100 UK ap-BPA R A ARG 55 B Mat: SR GIE R 4K (a)s BROGIEIZRZEAL (b); SLAHDEE LK () 1K (o)
Fig. 8 Fatigue resistance test of the light-modulation 100 times ap-BPA liquid crystal system: Reflectance spectral change (a); Exposure
pattern change (b); Reflectance spectral center wavelength (/.) change (c)
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Photo-Regulation on Chiral Liquid Crystal by Intrinsic
Chiral Diarylethene

NIU Xuegqian, LI Mengqi, ZHU Weihong
(Institute of Fine Chemicals, School of Chemistry and Molecular Engineering, East China University of Science and
Technology, Shanghai 200237, China)

Abstract: Cholesteric phase liquid crystals, which are usually formed by introducing chiral molecules into achiral
nematic phase liquid crystals, have attracted much attention because of their excellent external stimulus responsivity,
selective reflection, and dynamic modulation properties. However, rare photoswitches show high bistability, large
helical twisting power, and intrinsic chirality. Therefore, this paper introduces an intrinsic chiral diarylethene
photoswitch with excellent thermal stability to construct a liquid crystal modulation system. Based on sterically-
hindered diarylethene, we synthesize an intrinsic chiral photoswitch ap-BPA with benzaldehyde groups to increase the
steric hindrance effect, which in turn increases the helical twisting power. The basic optical properties of the
photoswitch are systematically tested, and the results show that the photoswitch possesses excellent photoresponsive
properties, fatigue resistance and thermal stability. Furthermore, the intrinsic chiral photoswitch is mixed with nematic
liquid crystals to successfully construct a dynamically tunable liquid crystal system, and it is shown that the
photoswitch exhibits a large helical twisting power (HTP) value of 155.43 um™', with a variation of 94.72 um™. This
represents a significant performance improvement compared to BBTE. What’s more, the tuning wavelength ranges of
the liquid crystal systems of the molecule can span from the visible region to the near-infrared region, with a width of
up to 530 nm. Finally, by performing optical writing patterns on the ap-BPA liquid crystal system, applications in daily
anti-counterfeiting and optical diffraction are achieved.

Key words: photochromism; intrinsic chirality; diarylethene; cholesteric liquid crystals; helical twisting power
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