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Recent Progress of Chiral Conjugated Organic Triarylboron (ArsB)
Luminescent Materials

Li, Yanqiu Jia, Yawei Chen, Pangkuan®
(Beijing Key Laboratory of Photoelectronic/Electrophotonic Conversion Materials, School of Chemistry and Chemical
Engineering, Beijing Institute of Technology, Beijing 102488)

Abstract The chiral n-conjugated materials typically exhibit excellent photophysical properties and stable chiral chara-
cteristics, which have a wide range of applications in the field of organic optoelectronic materials. Due to the unique electronic
properties of triarylboron (Ar3B), incorporating this framework into chiral m-conjugated systems results in systems with
superior chiroptical properties, forming chiral conjugated organic triarylboron materials, and has attracted widespread attention
in both chemistry and materials science. This review first introduces the basic concepts in the field of chiral conjugated organic
triarylboron materials. Then, the synthetic strategies, structural characteristics of chiral conjugated triarylboron materials based
on the source of chirality, including axial chirality, helical chirality, planar chirality, and central chirality are discussed. It also
delves into the latest advances in these materials absorption spectrum, emission spectrum, fluorescence quantum efficiency,
and other chiroptical optoelectronic properties, which are crucial for the performance of chiral organic optoelectronic devices.
Finally, the current challenges and future development trends of chiral conjugated organic triarylboron materials are discussed,
and the potential application of this material is reasonably anticipated.

Keywords triarylboron; chirality; circularly polarized luminescence
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Table 1 Photophysical properties of axially chiral molecules

Compound ~ Aabs/nm Jem/nMm Dr/%  guml(X1073)
1-2 3964 472 58 1.53
2-2 3320 445 15 0.36
3-2 358 436 81 1.30

4-2 — 459 91 —

The absorption spectrum peaks recorded in 1X10 3 mol/L of ¢ cyclohexane
solution and ® dichloromethane solution.
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dex=320 nm)#EAT F I E I TBAF (20 equiv.), CPL(TIHR)FI 5 R #5) 6 1 1 A2 1150

Figure 2 (a) Structures of 1-1 and 1-2; (b) UV/Vis absorption and fluorescence spectra of 1-1 and 1-2 in cyclohexane; (c) CPL (top) and
fluorescence (bottom) spectral changes of 1-2 (1.23 X 10 * mol/L, Zex=320 nm) in THF upon addition of F~ as the tetrabutylammonium

fluoride (TBAF) salt (20 equiv.)

Reproduced with permission.?! Copyright 2019, Wiley-VCH GmbH, Weinheim.
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Figure 3 (a) Structures of 2-1 and 2-2; (b) Absorption and emission spectra of MeBTT, 2-1, p-BTT, 2-2, m-BTT and 2-3 in CH2ClLz (¢=
1.0X 10"° mol/L under N2, Aex=Aabs,max)(Inset: Photographs showing their emission colours of solutions in CH2Clz under 365 nm UV
irradiation); (c) CPL spectra of enantiomers for 2-3 after optical resolution in solvents (c=1.0X 103 mol/L) of different polarities under

Nz at 298 K.

Reproduced with permission.!*”! Copyright 2022, the Royal Society of Chemistry.
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Figure 4 (a) Structures of 3-1 and 3-2; (b, ¢) CD spectra of enantiomers of chiral macrocycles in CH2Clz (¢=1.0X 103 mol/L) under

N2 at 298 K
Reproduced with permission.*!! Copyright 2023, Wiley-VCH GmbH, Weinheim.
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Figure 5 (a) Structures of 4-1 and 4-2; (b) UV-Vis absorption and PL spectra of 4-1 and 4-2; (c) and (d) CPEL spectra of R/S-4-1 and

R/S-4-2
Reproduced with permission.?! Copyright 2024, Wiley-VCH GmbH, Weinheim
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Table 2 Photophysical properties of helical molecules

Compound  Aaps/nm  Aem/nm Dr/%  Iguml (X1073)
5-1 4134 443 80 —
6-1 4220 445 51 6.51
7-2 4250 452 5 3.56
8-1 319¢ 459 21 1.56
9-2 381 504 100 4.69
10-1 4674 500 88 —
11-1 6274 600 100 33
12-2 5054 520 85 1.1
13-2 4274 444 95 1.5
14 592 — — 1.7
15 5464 578 98 5.8

The absorption spectrum peaks recorded in 1X 10 ° mol/L of ¢ dichlorome-
thane solution, ? cyclohexane solution, ¢ tetrahydrofuran solution, and “toluene
solution.
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Figure 6 (a) Structures of 5-1, 5-2 and 5-3; (b) UV-vis absorption and (c) fluorescence spectra of triarylborane-based [5] helicenes and

the parent HC in cyclohexane (dex =350 nm)

Reproduced with permission.'*! Copyright 2018, the American Chemical Society
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Reproduced with permission.*! Copyright 2019, the American Chemical Society.
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Reproduced with permission.*” Copyright 2023, the American Chemical Society.
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Reproduced with permission.*® Copyright 2021, Wiley-VCH GmbH, Weinheim.

Chin. J. Org. Chem. 2025, 45,1119~1136 © 2025 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.cn/ 1127



BIKE

2021 4F, /N RN UAN B A BRI 43 G 1 T
B B/N B4 PT84 E 9 11-1. 11-2 A1 11-3(E
12a). I FIIER 2 ERAN, 5% G5 T8/
LRI TE SE A 3 T 216X 3, HAE 300~700 nm i
BBl P4 35 2 3 B 2 1) CD 5 5 (8 12b), LIRS KR
T gavs 1115 0.033(F 12¢). BbAF, XEEAAMTEL I EAE
£ 4R X 35k(600~800 nm) I HY CPL M5 LA K =ik 100%

OO
N N Q
R R
Ve e
~
R
111, R=H
11-2, R = t-Bu

11-3, R = 4-(¢-Bu)phenyl

BRI EFREE(PLQY)(K 2). FIHHAR AR IGZH %
OLED #ff, ZIH I T8 IR A%, JhE T
HRN 28%. XNFF R RLUL L AMNA IR KRR AL T
— B RIERE.

2023 4, Ravat B AR T FHG R T — 288 1,4-B,
N A FIRUZE 12-1 AR 12-2( 13a). 588
T R STIRNEREAR L, X L 2y it 4> T I B/N 2 B 3L

1-1(P,P)— 11-1-(M, M)
200 A (b) 11-2(P,P) —11-2-(M,M)
11-3-(P,P) — 11-3-(M,M)
= 100
£
9
)
3 100
-200
T T T T
300 400 500 600 700
Wavelength/nm
0.04
— 111-(P,P)
(C) — 11-2-(PP)
. — 11-3-(P,P)
0.03 // “
|
3 / |
& 002 / |
\
0.01
\
\
0.00 . . r |
300 400 500 600 700

Wavelength/nm

B 12 (a) 11-1.11-2 F1 11-3 BIZ5H49; (b) 11-1. 11-2 11-3 7E 50 R (1 X 1075 mol/L)H CD Y61 LA K ()M HE 24 2 (gavs = Acle)

T (P, PR B PR AH 82 gabs | {EL
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Reproduced with permission.*"! Copyright 2021, the American Chemical Society.
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Reproduced with permission.*! Copyright 2022, Wiley-VCH GmbH, Weinheim.
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Figure 19 (a) Structures of 18-1 and 18-2; (b) CD and (c) CPL of enantiomers of 18-2 in different solvents (¢=5.0>X10 3 molsL !,
Aex=306 nm); (d) UV-vis absorption and emission spectra of rac-18-2 (Aex=306 nm) and PhBB (1ex=345 nm) (solid line, in THF (¢=
1.0X 10 % mol-L "), dashed line and solid state. Inset: photographs showing the emission colors of rac-18-2 and PhBB in THF under 365

nm UV irradiation)
Reproduced with permission.!®”! Copyright 2023, the Royal Society of Chemistry.
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Figure 20 (a) Structures of 19-1 and 19-2; (b) UV-vis absorption and emission spectra of rac-19-1 (Aex=373 nm) and rac-19-2 (lex=
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Reproduced with permission.!®"! Copyright 2023, the American Chemical Society.

Chin. J. Org. Chem. 2025, 45,1119~1136

© 2025 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

http://sioc-journal.cn/ 1133



BIKE

ik SR

M T A E T RO B B TFRE TOfng e,
RFE[5175 58 B H B AE T8 R ' A AR ) AR I i —
AHIE TN FHER AL 13 I SR
1.4 BRFFUH=FSEMBLEDNARER

H BT =05 FE 0 i O F AR s>, E
ST 7y 12 1 77 TR T T AR o),

2020 4F, Yamaguchi 1 Meijer [4]BAEKf B-N 52 [H %
Sy BB BIAT (FLPs) 5| A Bk 7 173, Wit IE&
T =0 FE AN =05 B ()R B BAR (] 21a). IS
ey R AT AN =R 7 R N Y e L e
RS S W = o Y T TR N = R S
SR EASE. E =07 B S =07 B A 51N
FIEEE, (EA3 R RE e JEIL N B H ) B H 2T %
—YETFIEE T HE, I A B KA ar A E R RO EE
PERIEE D TR AW, gun N 103(E 21b~21c). ZF A
IXFE7R T B-N F31 8] B g 4% 7% 8N AE B 4014 ke v i)
ERIET), HRANRR Tl 7 REVH O 5 f g
FALHE, R TF R E B Dy e e R 4 T B SR v
%

2 ZRSRE

[ I & Y6 (CPLY#RIE 3D flif% . CPL B0 FIE B
A7 Aty S AT 7 (0 N F AT 551 2 T RFE R IZ A A
MR, T RIERERIL S 29 LSRN A Ay R R AT
ARy e A B AR, ER T R A R R ST A
M, AR EmFE o005 28, AEFES THRR

(BT EE R AN S AR S H, BETT AR R CPL PR
fERANINTT CPL AOCHBLIUAE [ ) — b A R
Jrik. B =I5 M GINBIFE o SRR R 2L, Wifkos 2
2R DL R RIS A5 i A T =07 B AL B9, JFAE
B0 R TN RS BEL PR PR A7 2 1A, R FRATAR E 1 =55 24
WED, TFRB TR AR AT AT S0%

ASLERIR T FAEILHOA PL =27 F A4 KL B 5
B, AT A A R EA A R
A T B R B ST = 55 S AL S & SR
W oy ES R BTE . SLRMERTAE, JRRAIRY TR EE
BHE G S 5 AT L 7 THT ) fo gt .

FAEILHOA WL =57 ZE 00ROk R Ry 1) 25 4 A
J, R DE S P 158 i I A e P AR 2 B R i 4
P, R FPRERL A R BOR 6 2 AU R I T
Z MR RS RVE T [ R A 7 1 RO I D2
37 B, HOEE—tePhil. |2, IRTHE R
R TR T RN gum EATIE ZHTHT IO AE
5. REWETERY], THEETIE 7> T oy 7 4B 1
19 B e BRVBR R S5 44, AT LAAT 23 i R e AN X Bk AL 7
B, JERE T R R SR I K 7 1 S5 R R AR AR
SERIEIEAR, BURIFISEEE 718 REIRA T RO
R, P 7 I R AR T ORI R E T
PR BTG A RR I B AS T BT AR A SR A 38 i, T
SO S e A AR R PR RIE TN L e A 442 B Jon B 2 11
fEH.

WAl
\-s\”%

N y 0
© Sh)
o0, T i
X X X X (c) 1.2 — poly[(20-1)-co-(20-2)]

S — poly(20-1

'% 1.01 —E?JK/((zo-z))

‘E 0.81 3

(0]

3 0.61

N

(_E“ 0.44

s 0.2 \

zZ of | \
450 500 550 600 650 700

Wavelength/nm

B 21 (a) 20-1 1 20-2 (945H; (o) ISR AMT AT MO T BT BERE R IR T (o EMNIDEBUR A Ve (Aexe =400 nm,
20 C)RQO-1)(EE ML), F(20-2)( BL)FIE[(20-1)-co-(20-2)] (15 f1.£8)163]
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