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1 3k A it 28t =22 1A oy 1~ e Ve B e Pk g
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AR, R, xIEL Y, REe
(1. L k3 MESRRFER, & 0 528000;
2. HMIRF AAMHBEEHLBELERE, & S M 510640)

i Eadaddm k-2 R MR Rk TT R B gR IR 4 9 B AL 3 R & K (thermally activated delayed fluo-
rescence, TADF)##, 5f & T2 A4 H #1328 BLL b = # % (organic light-emitting diode, OLED) B4, »AR R &
A8 6,7- =& H-2,3-(9,10-3E 5F ) BB ok A 32 Z AR 250, AR T A = 3K e A 4m wh 24K 32 5T, 3 3d Suzuki 4% B R
A B AR Z A A CPDBP-BuTPA, #4432 A % B2 R % L M E DA SERAK % ob-T LB k38 9% %
HERBESR AR EREF R M BAT R, ERE KM I ST A & A e LT A il i
Hag BT RN BE S THEGA LS B A KRR DL EE-ZFERAE (AL =0.08eV), BRI B 4K F
HRAEEMN RGO ERKFEABR G TADFAT A, AT EMHAB LR EG S A B R F O REREELR
i, BEMBBER TSR () ALY T, B0 88 A RIS T 647 nm &, m KNS F A E (. )ik 28.1%;
B owRAZE 10 Yoot , B8 L LRI A £ 739 nm LN . BRI 9. 5%, Bt 4 F A A e At R oek

HACPHT AR B 2 KR ES LA R K, A B st TADE MAt e A 504240 T T AT 09 %031 vk,
KGR LI R AR AR A EAIE R R 6, T- = ALK -2, 3-(9,10-3E 5F ) B 2 vk

HES(FPH)TU 43;0344 XEFRERD A

A ML Kt 4 (organic light-emitting diode ,
OLED)H A, [N AE o it 2t 5k 7% 15 1] 285 1R 1 400 Il e B
T N TR, A O & BRI R
Jig | T A% G 6 B CA BHE JE 1 OLED #3481
ZEAPERE, AR BIA Y m A KT BRI, T A2
BRT A BES e B ALRE R ] 25 % /Y B BT, N
it F &4 % (internal quantum efficiency, IQE) I BR %%
K s J5 7 BORR I A B 4 Jm R Y 0 A e -HUE RS A 1R
AL 438100040 9 =AW, LB 10026 /Y IQE, {2
HC TR 0 52 42 8 (AN T PO BUAS 8y, HLEE GG
AR AR E M 5 AR R B 1) 8, 34902 4 1 OLED &
Jee R T A Ak ZE SR 2% ¥ (thermally acti-
vated delayed fluorescence, TADF)# 8L, h 2 % I
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WIRBE SR BE T 2 o T B MR &I
0% e R e & NS & N UToe ol [ B 2 v
26 T S B A 5 o 20 T BELIE (HOMOD 5 fRe {5 43
THIE (LUMO) 1A R 85, AT AR 75 388/ 1Y) 2
B-ZEHBBEHREWLEDY, X =ESH T
i PO b B B 1) &R [B] 8T (reverse intersystem
crossing, RISOO i 8 Fit e B HEE, R4, =H
BT 2 RISC W AL ) B B S 7 R R i
ARFEAEFEIR DS . XA LIS ESEBL T 10006 3
FHHE AXHTREES 5, Huar, & F
TADF #2008 B 0OE KDL OLED 58, ¥ 2
WA 2k A TR (po B AR

AH BT R X, K K TR 4L — 0 4L 4
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OLED, 76 A=W A% 9038 i 67 R s Bon % %6
R T I OV R SN I (E NSN3 D O
Ja R AR AR B A, BE AR BRI 0N B R
(4 A 8 G BR G R R B K S BUOL R RUER
AR RN R, R TADE ML A 2O =
AT TR CROR AL T T AR B3I
IEG A B2 A7 B R AOCR S R AR E PR Y i 204
TADF #4 E, 75 8% J& 1% 400 3k 18 I ) — TR B AT
FUTE S E T — L S AR IR -Z Rk
p i o AN N A I S AV O N N L
RISC i 78 5 5 — J7 1, & B SR 50 19 % 1 254, AN X
i /N T BRI B KT 4y 8] AH BVE R T
AW R K (ACQO S B BT R G, HI,
W] L 3 45 0 v A R0CT 80 B AEs 5 HERUAT
g, Rl 5 M RE AT 14 TADF A1 8}B e d .

J LB ZT 4 TADF ARG s 8 k06, e 8 &
W T Z AR B E B, PR Z RN 2
S LT RE L LAGR /N ORI A B TRIE 22 4R 5
B A A8 i, 2 T S X A TR R AR E R 4 L B
FERFFIR /N AE I HTEE T, il RAE SR K ML .
Bk — & U T R T — OB A5
M2 K2, 7-Z 4R R D11, 12- T 5 R R
Ila,cIWBE(CPDBP)Y™, ZZ k.02t & £
AW H - R A CRURE (W R L0 ), HAT R 0 W H
TFHE 1, BEME A RLFEAR 2 T 19 LUMO BB 9%, o 1 52
UAE 210 200 21 A0 I B AR G . B T oY 4
R BN, MK F AL 5 Z K IF & 1) TADF 4 77,
3T CPDBP # # 8 TADF 43 7, B Bl A S i &
b o A D i A N ol P 2 AN WA
AE o FIVEE S (1 318 38 9¢ ' 77 iy 4574

SCH LA CPDBP R &t 22 4, DURCT 3 B
SR (BUTPAD S 41 il 25 48, 132 31 9 & BB B 44
1K -2 A& %4> F CPDBP-BuTPA ., i i 5 A KRR
ST A S JBH 35 A 0T 35 A = 2 i ), A4 o o 3 L ot
(5 FF %, LASEBRAE 21 40 o PR FR /NI AE
IEMH E W E TR KIS, RE, R F AT
BuTPA 25K 1 4807, A F T 18 K45 7K - 32 7 1] (1 +1
e, nT i — B BARAEsr . RAE T 45 3R BR %
O3 FAALEAG L7 AR P R 7R 3 g
Jie 9 i M AU ) TADF %8 4k, H H AEG iR 2 0.08
eVo % LTz s T bl 4 1 OLED #5144 , 52
BT UEAE AL T 647 nm MY TRZLG X BUA DG KO, Fe kK
AT RO () 35 28, 1% 5 4% 4y T 138 20 i
BB R a0 R DK B — P 41 2 739 nm
B 3T 2T A1 X3, PR R L 9. 5% B9 7 mo

1.1 #R & E GTE R RS G NIR

S A O R il 3,6- R -2,
T-ZA-FHEREIE)-11, 12- - =% FF [a, cJW
W& (CPDBP-Br) . 25, 2 i A 5 12 o 7 65 7
i, LI R gt — A alifh .

FIF A8 P A 52 36 1% 4% < Bruker AM=500 59 4% fif A
P& P 3% Y CH £ Bruker) , PR S U B3R RO
Lambda 750 #I %8 4 43 5% 6 & i ( 32 B PerkinEl-
mer) ; GCT Premier 8 0 AH €4 33% 5 43 BF R AT B 8]
% 0K B AY (26 B Waters) ; Fluoromax—4 B 5¢ 56 6 3%
i C H 4 Horiba) ; C11347 B 48 %} ¢ e B 1 r= &t
4% ( H 4« Hamamatsu) ; FL.S980 #Y B & %¢ ) % 4%
J6 %A% (35 [ Edinburgh) ; TA-TGA Q5000 % #4 &
AL (EE TA D, FHRER K 20 ‘C/min,

IR R 17 R B (DF T35, I
1E B3LYP/6-31G** /K- T OuAb . TEOR Ak 0y HE 254
RIFERY b, ] & i DET (TD-DFT) #8 2, 3k 17 3
BRI R SR RS SRS REHOK T DL A
BB AEsro {# ] Gaussian16 #F pEAT IS

OLED #§ {1 fff Fl .75 Wi B & 40 CE 25 8 AL
Ji H FS-450) il % ; OLED #% 1 19 J% i
USB2000+ Y6 £F M i 4L ( 92 [/ Ocean Optics) %
HL I B R - R - P A M i R A R i
PIN-25D f )t — 4% 8 F1 X0GE i Keithley2614B ] it
V8 F W T i e, Ho, Ah it 2R DK A IR
R AT BEAT , M b o X R 5 147 8 28 4
PR AL B
1.2 CPDBP-BuTPA W& M5 R1E

¥ 1k 4 % CPDBP-Br (380 mg, 0. 55 mmol) |
47 A7 - ZORUT B - A1 R AR R B R — R i (640 mg,
1. 33 mmoD) \ PU (=K FEFEH (23 mg, 0. 02 mmoD) |
¢ B2 BP0 (552 mg, 4 mmol) | H 2 (50 mL) il /K
2 mOWIRG Y 76 NLAR PR N 2 120 °C LI
N 24 he W SERG R ZEER. K¥IESGWEA
K A A G e AR RE B3 ok . fifi Gk
Tk 12 56 ) A% ROV T AT T oAb B, o 0 A, VR 4 L A
LR R o AR MR A, DL VOCRIREE - vV
(ZEMPEO=1:1 WU . &8 fha, m4H
F| P41 o [ /& CPDBP-BuTPA (465 mg, /= F N
68%) . LLARAY & e (CD,CL,) Mg i 7, i <2 fir
5 [ R B % G L R UE 5% . '"H-NMR (500 MHz,
CD,CL,-TMS, 8 : 8.68 (s, 2H), 8.19 (s, 2H),
8.00 (s, 2H), 7.03 (d, J = 8.1 Hz, 4H), 6.88
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(d, J = 8.1 Hz, 4H), 6.63~6.40 (m, 24H) ,
0.95 (s, 36H). “C-NMR (125 MHz, CD,CI, -
TMS, 6) : 142.6, 137.6, 132.4, 131.2, 119.2,
115.8, 113.9, 111. 5. CeH NoHI B HEF I 2 m/ 2 10
FRISMH R 1 242. 603 6, 3L H A 1 242. 341 2.
1.3 HF|HEHNHE

P W%k 90 nm JE A AL ) (TTOD )25 G B FL B
15~ 20 Q/m*) i 3% B B MR AR & TN B 5N
P 25 B 17K B R S TS TR PR 10 ming TR
e HAR BT 70 °C THRAR TP LT, R A SUEA
BB R A R AR (UVO) 4b B 5L % 1 10 min,
RIG BB BARPE RSN SIS DIRZES R R

Q 0
o Pd(PPh,),
K,CO
I I+ (HO B—@— —_—
O+ OB 0N — 5
b B 120°C,Z4 h

CPCBP-Br, 95%

75 (p=<<0.5 mPa) 784 Jy ik il & , R ok # b , &t
B R B AL By 2 b L (0 TR S s AR 1~ 2 AYs,
LiF Fl AL PR 4500 0.1 ,5 A/s, e 4)
P 4 BH B A B W+ 7 38 S B iy 1w AR A 1S 3
KR A SO S HE A 9 mm?,
2 #R50He
2.1 HAYHAEREERITE

Wi 9 JF & i v a] 4& CPDBP-Br 5 & &b 16 1
BuTPA-Bpin, i iz Pd f# 1k B9 Suzuki {8 B 52 1 45 B

H¥r4rF CPDBP-BuTPAK 1), A% R4 IE4R 5
PR TS RS R, 5 B T 454 .

O N CN
N W Wy W W b —son
Br Br

HN NH,
50%
NC CN

N/_\
. s
o O
AV

FH2K/H O

120 °C,Z4 h : :
CPCBP-BuTPA, 68%

1 CPDBP-BuTPA K& X

SRR ITIZ S T BTSSR R, SR B3LYP 24
Az BN 6-31 G+ # 47 DF T A (E 2), HhE 2
Al A1, CPDBP-BuTPA 4314 81 H 5 B Al (9 JLAe]

CPDBP-BuTPA
Q

2 CPDBP-BuTPAMI& F4# EHHE,
BES FHED HFAE:

F2 , BuTPA B FHEHAFT CPDBP #5214 2 a] (41
BEAY RN AT, 57°,48. 55° X R EE AL A AL A
BARVE T HOMO 5 LUMO £ 25 [6] 140 B, 98 1 Yl /]
T AEsro DETIFREE R B8, CPDBP-BuTPA 4
(I HOMO 3 %253 4i £ BuTPA 513 43, i LUMO
WAL 7E CPDBP 2Z /R4 I, 52 Bt SR (3 v ff 7 75
IOy A ¥R AE o 3l of TD-DFT 38, 3k — 4 15 5]
CPDBP-BuTPA 7 F I RAR A E S  HARR D
HR1.67,1.59 eV, # i AEs;=0. 08 eV, itk
INBY AEs: B %, 55 8% RISC 3 B2 & 2 52 B &
PERE TADF #2446 T BEIE ILRE . Ik, A -2 s oe
[ P LA £, 2 S/ IN A E s ) SR S5 R RRAE
2.2 UEYHRFEBRLZENER

e 5 1 ARRS T 2 A RS TR R LA 2R
T2l # OLED 8 44 19 Je e 5 F o SO o i il
a3 BT ACPEAL 4 F i b iR (B 3(a)) . SR BoR
CPDBP-BuTPA 73 F B A L 5 19 #E20E Ve, 10 i
T O 451 2 2R (Awo) SRy 526 B0 o7 () 3 ), e 3k
535 °C, WM H & H FRAEAE 28 T 20 &
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OLED ¢ . F Ak 24 P 8 5 T, 418 20 AR 2 3 245 S
7%, CPDBP-BuTPA 431 2 8 H v] 36 1) S0 Ak 38 Jit
110, BA RAFpy AR v (B 3(b)) . L%
I i TR R A VARG (VA R R
CPDBP-BuTPA 4 F ) HOMO il LUMO fg %% 43

W2k —5.15, —3.59 eV, ZREH S H AL
AE JZ b1 R} 14 RE DT 0B 48, A R 28 ORI L T 1Y
HEASEH . WRIGEEH, A B Bk = BN
1.56 eV, Wit/ i v Ak 24305 B, TR 25 1% 0 R 2 &
S IRARANY- o TR

LUMO (eV)
-3.59

HOMO (eV)
—5.15

———CPDBP-BuTPA

-1.2

4)18 (I) 0.I4
U(vs.Ag/AgH/(V)
(b) JEFAR 22k

0.8

-1.6 1.2

3 CPDBP-BuTPA IR ES T MEIRK R H &

120
L
90 \
<60}
S
<
0F  CPDBP-BuTPA
(t,=535°C)
O 1 1 1 1
50 200 350 500 650 800
o/°C
(a) #hfhze
2.3 HEVHXWEMEK

CPDBP-BuTPA 4 F 7€ # B 8 0% W b i %8
Hb =R UL OGS RO BOUR G (PLOOGIE LK 4.
K 4Ca)a] H1, CPDBP-BuTPA 4 ¥ 78 £ 520 nm kb
Hh B B S W IS L AR 4 T N R e AR R

1.0 1.0

0.8 0.8

0.6 0.6

Q
0.4 0.4
9
0.2 0.2
0 _ 20! >0
450 550 650 750 850
A/mm
(a) CPDBP-BuTPATE I 2 i [ 4 4h-
AL SEBURE G
10 4
1ot
5 .
& .
~
102} _:
. il 1 4 Sl Wl Rt Sl )
0 60 120 180 40 300
t/ns
(c) CPDBP-BuTPA 5 7% i i1 57 4%
R FEWMN 22

I(PL)

i ; #E 658 nm A4k H B — > T B 3 446 PL & g 04,
] 5} Stokes £ #% 5 35 138 nm. 75 4h , 7E N, R T
M A% 57 1 10 % R 53% o MG 77 K F ¢
6 5 66 R bR P, B DRk TR B
RACRES S ESEHS N 2.25,2.17 e VA

1.0p
A
B —— R OB
08} 4 b\ —o— i PO
9 b\ —o——{IKIR FOLEmHE
_ 06
—
&
~
0.4
0.2
0 R o -,
450 550 650 750 850 950
Amm
(b) CPDBP-BuTPA I AA R [ 45 2 W 1)
BEEAEEUR L1
104 —
T/K
«—300K;
«—200K;
10°§ 100K

400 600 800 1000
K
(d) CPDBP-BuTPA A i AL AN R T 1)
TR YL RO

4 CPDBP-BuTPA 4 F i 3¢ 4 B 1% fR
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4(b)). K, CPDBP-BuTPA 4> T E A #% /N
AEs(0.08 eV) , X iy H 52 B =5 84 ) RISC Al 4E 3R

BECHR L T A A &4 . CPDBP-BuTPA (14 3 ¥
JLE 1.

%1 CPDBP-BuTPA B4 5 1% &

& Aa/nm AI’L/nm @PL/% Tp/nsb Td/HSb AEST/GV EH()M(J/EI.UMO ¢ Td/UCd
CPDBP-BuTPA 529 658 53 17.7 45.7 0.08 —5.15/—3.59 535
TE 4 B R VE M (c=5~10 mol /LR, Hrr A, App, @py 2000 W B K DEBUR E DK 9 &+ ; "1§ CPDBP-BuTPA K18

R B MR () A 106 BB 2R IS T 7, oy A0SR B ZS 9O 75 i IR FEOE #4548 HOMO \LUMO MIREZRZ L Ejono/ Eyuwo » FR T B FF

ke B A 0 SR SR SR ST B B 5 T, B TR

CPDBP-BuTPA 7+ F1E & Ak, LLAE & AR5 5T
A (w=1Y%) B2 T EMHR4,4'-BN-Fm)-1,
1'- Bk 2% (4, 4'-bis (N-carbazolyl) -1, 1'-biphenyl,
CBP) Hr, Hh 1 il 15 45 2% v R, 2 Wi FE 1) 5 U8
K616 nm (B 4(b)) o Ry i — L8 E % 1 1
RICHLE 7 5 2% W B AE 025 F B AS PL 3 Il
HiE (E 4 ~4(d)) . 7E 300 KT, B4 Y
WE A PL 3yl il £k, 52 90 i 7R (Y 0048 40 o 0l 4y
TIE AL 2 9 RS Gk B 5 O | RORD ) 3EE 3R 7 S 3X R A
Mo, HAF a9 4 17.7 ns, 45.7 ps. Bk B} 986
S 5 T B AN T R O BRAE 5 T AR R 9K
Mok [ = A0 T4 RISC i B P2 A 0 R I 4
A I 7 G 3 s i 2 SR R B IR CTO M 100
K Ft 2 300 K, %E 38 2¢O 1 25 19 58, 3 U5 T il B X
RISC & 8 19 36 £k 7 FH L JiE 55 7 A oRE 2L A 87 11

TADF $E 200,
2.4 LAEYHBHEEX

R 5 CPDBP-BuTPA # #H7E OLED %% {4
(1) HL 3 kOt (CELD PR BB | il £ 45 49 1 TTO/MoO, (5
nm)/TAPC (60 nm)/TCTA (5nm)/x% CPDBP-
BuTPA (r = 1, 5, 10): CBP (20 nm)/TmPyPB
(60 nm)/LiF (1 nm)/Al #4824 % OLED #% {4 , H:
L MoO; 28 O AR L 4-[1-[4-[ Z (4-H1 K
FoO S ORI | O B | -N-(3-H 2R ) - N-(4-
S 2R ) K i (TAPC) Ry 23 AL B b kL 54, 4,47 -
=M —9- 3 = 2 (CTCTA) Jy B 7 BH 45 44 K}
3,3 -[5'-[3-(3-mphe HOAKFL][1,1:3",1"- =5 |
-3,3"- T3 ] T BE (TmPyPB) g i 115 i #1 K
FALEL (LIF) NP A MR, T A5 28 440 1 pE B
fESE R I3 2,

%2 CPDBP-BuTPA 4 Fi5Z#1 OLED 2 4y 8¢

B RIS w/% Un/V  Ly/(cdm ™) go./(cdA™") g /(ImeW ) 5..(100)/% 2Ag/nm  CIE(x, y)

1 3.3 14 750 27.3 26.8 28.1/19.0 647  (0.63, 0.37)

CPDBP-BuTPA 5 3.3 1640 2.6 2.5 11.4/5.1 726 (0.65, 0.35)
10 3.3 1060 1.4 1.4 9.5/3.5 739 (0.67, 0.33)

HE 70, (100) ULy 2. CLE 5 B0 B K FUZE BEE 100 cd/m? 951k 0K R 28 MU FE B8 ok HL SRR i ol e
HOR R A

CPDBP-BuTPA 7 F15 J% il £ B #5119 EL

A, BB B E B2 W EARBE (B 5 . 1

CPDBP-BuTPA 4 FRIMK B 22 ¥ (w=1%)F ,
PR T R A Ok, B BUR B T 647 nm;; L,

10° 10° 20
LOF -—n=1%; -—w=1%; —w=1%;
e W=5%:; -—w=5%; —w=5%;
o w=10% 102} =—w=10% 104 =—w=10%
0.8} 115
0.6} 10t Tt g
~ g : 10<
2 s g E
=041 10°F I 10k 5
Is =
021 10+ 10'h 5
0 f s s 102 s s s N N 10 F 0
400 500 600 700 800 900 10" 10° 10" 10> 10° 10* 10° "2 6 10 14 18
A/nm L/(cd'm?) [9/A%

() BRI (b) AN TR L 2

E 5 CPDBP-BuTPA %> FHIS Mgk

(c) - H R AL L h 2
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Deom Dpm s Do 7 91 K 14 750 ed/m?*.27. 3 cd/A . 26.8
Im /W .28. 1% {HASVE B %48 14 3R 30 BT
)80 R, 75 L=100 cd/m* T, o A5 14 $5 76
19.0% ,3X 51535 F CPDBP-BuTPA 4 7 EA
NI AEsr, Z R A R T 3T A 800 IR 6 =
B -="LETHERK, Kw=5%~10% i ,CPDBP-
BuTPA 73 Z 18] B9 AH ELAE 3G 5, 258 09 A, W] 2T
2 726~739 nm, g5 4 R I AEE A0 B
PERE (9em=9.5%~11.4%).

3 4h5iE

SCH R ) B3R A S SE T CPDBP 5 37 14
BuTPA # ith 25 & 19 45 14 - 32 Kk 8 73 + CPDBP-
BuTPA. FIgItHA 58 RIS R B7n , CPDBP-
BuTPA 43 HA7 & FEEAH A 5 53 B3 09 BT 1 L3 43
5 FL /N AEs: (0. 08 e V), 3 B HY i 8 () TADF
MERE. PhZar F1E N ZOLF IR OLED #5455 8
TR Z AT 41 A0 X8 (647~739 nm) 4 T Y1 B Al
V&S, Hrd, CPDBP-BuTPA MKV B 45 24 28 14
(4 9. 15 28. 1% 3 H. CPDBP-BuTPA K & ¥ &
B 25 1 3T 21 A0 RO RCR R AR BRI KO R B
LR A ERE . R AT IE 45 R A (I 52, 41 #h 45
TR =32 1K 53 7 BT WS, 72 AL 2 RO 4048 TADF
AR 7 A SO ok 5 SR T R B AT R
PRV = 80RO R T A 2%, B
Ak A SR AR 2R SRR T S R A 1 v
fiE 2 OCH 2, H A 55 3 W DR BT K IR 5 A 4 A
ICBEPE & M R BB ME L I ST 58 B Mk B
BEE ) SE bR I A B R IR R AR S e S R AT
ULV 4y F 45 R X % Uk R R 1Y A Y
Ji

S 2% 3k -
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High—-performance Near—Infrared Thermally Activated Delayed Fluorescence
Realized Through Distorted Donor—Acceptor Molecular Design

JIANG Ruming', LIU Xiaowei', LIU Zhangshan®, ZHAO Zujin®
(1. School of Materials and Energy, Foshan University, Foshan 528000, China;
2. State Key Laboratory of Luminescent Materials and Devices,

South China University of Technology, Guangzhou 510640, China)

Abstract: High-performance near-infrared thermally activated delayed fluorescence (TADF) materials were
developed using a design strategy based on distorted donor-acceptor molecular structures, and these materials
were employed to construct highly efficient organic light-emitting diode (OLED) devices. In this study, a
strong acceptor unit of phenylcyano-modified 6, 7-dicyano-2, 3-(9, 10-phenanthrene ) quinoxaline was combined
with a distorted donor unit of tert-butyl triphenylamine. The novel luminescent material CPDBP-BuTPA was
successfully synthesized via Suzuki coupling reaction, and various methods including density functional theory
calculations, thermogravimetric analysis, cyclic voltammetry, UV-visible absorption spectroscopy, fluores-
cence spectroscopy, and time-resolved fluorescence decay spectroscopy were employed for systematic character-
ization of the luminescent material. The results indicate that the luminescent material molecules possess a
highly twisted geometric configuration, which effectively facilitates the separation of frontier molecular orbitals,
leading to an exceptionally small singlet-triplet energy gap (AEs; = 0. 08 eV), while also exhibiting excellent
thermal stability, high luminous efficiency, and typical TADF behavior. Devices doped with this material dem-
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onstrate significant concentration-dependent electroluminescent characteristics: at a doping mass fraction (w) of
1%, the device’s electroluminescence emission peak was located at 647 nm, with a maximum external quan-
tum efficiency (7. ,,) reaching 28. 1% ; when w increased to 10%, the electroluminescence emission peak red
shifted to 739 nm in the near-infrared region, with 7., still maintaining at 9. 5%. The molecular configuration
distortion design strategy effectively balances the energy level differences, luminous efficiency, and emission
wavelength of the materials, providing a feasible design approach for the study of high-performance near-
infrared TADF materials.

Key words: near-infrared luminescence; organic light-emitting diodes; thermally activated delayed fluores-

cence; 6,7-dicyano-2,3-(9, 10-phenanthrene) quinoxaline
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Virtual Screening and Bioactivity of VEGFR2 Target Inhibitors

BAI He, MA Shuai, WANG Peng, LI Longfei’, SONG Xueqing
(College of Pharmaceutical Science, Hebei University, Baoding 071002, China)

Abstract: This study utilized molecular docking, molecular dynamics simulations, and molecular mechanics-
Poisson-Boltzmann surface area (MM-PBSA ) binding free energy calculations to screen for potential VEGFR2
inhibitors and to assess their effects on enzyme and cellular activity. Eight compounds confirmed by molecular
dynamics simulations and MM-PBSA analysis exhibited stable and high-affinity interactions with VEGFR2 dur-
ing simulations. These eight compounds bind to VEGFR2 with high specificity, validating their ability to
inhibit VEGFR2 activity. They provide a novel molecular scaffold for the development of VEGFRZ2 inhibitors

and suggest new directions for anticancer drug design.

Key words: computer-aided drug design; VEGFR2; molecular docking; molecular dynamics simulation; anti-

cancer drugs
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