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(57) Abstract: The present invention relates to a thermally activated delayed fluorescence material, a preparation method therefor, and
anorganic electroluminescent diode device, the structural general formula of the thermally activated delayed fluorescence material being
shown in the following formula: (I), wherein R represents a chemical group acting as an electron donor and R, represents a chemical
group acting as an electron acceptor. The thermally activated delayed fluorescence material of the present invention is a blue-light
TADF material with significant TADF characteristics and has an ultra-fast reverse inter-system crossing rate and high light emission

[ L& 5]



WO 20207211121 AT |0V 000 000N

CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

efficiency and, when used as a light emitting layer guest material in an organic electroluminescent device, can effectively improve
the light emission efficiency of the organic electroluminescent device; an organic electroluminescent device based on the thermally
activated delayed fluorescence material of the present invention has extremely high device efficiency.
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A AL E K K44 (Organic Light-Emitting Diode, OLED) £ 7= @&
MEETHEAREEZT AR, AAKES. TAAEK. mELEER. &
FEiEFRER. A m T TEHARM S, Rape Bk, fede ). P2 FE,
FEMRTEFREARE KRG A F, R TREHRAEGKIE,

OLED HMAeREAET, EOFHEAT, BRAFEF 5 FMIAIEF A
MEN, FRABIEERENE., TRAEH Efow-FiEANE. T4 HE,
TR HBEFATRET, ST 8RR AR.

A A EE AAHAE A OLED ZS4F 8942 S48 RS, xT S AF 6948 8
BEARK T % . OLED HAF69 4K E—AH TARMFH= ZARA AL,
Hop, RIFEAGEAEARMHELEE. F469 OLED E4HEA 64
RBEARATH A 52 AR, dFHEAE OLED B+ 2 F 5= 500% TFIk
B4 1:3, B AT A6 OLED B4F69328 M - F R EIQE) RALiA
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AT A M AR, KL BEA 4o T AR B B AR

RE R R EIER R M, HBEABRKE ZRERELE, BER
%) A8 F AR R R FH A R E NI TADF 1badh, B EA4F4 B REARH
FEF FTHAMEARFTEENR, TURSHMLAR TEE G LABRE,
T AL 6 GEAIE IR TSR AR LR R R AR B AT T 3E
W5 0 BARRCE,

Ft & 598
T amRE, @it AR R LA Xifmiad, AR
HBARATERLEH AZBRERH I,

W E o,

B 1 h AL R EAR Z 4] 1-3 F BT 48691864 1-3 69 HOMO 5 LUMO
fe LB oA

B 2 h RK B BARE 4] 1-3 F BT & 0916 1-3 AR T FRIER
bR R R AER;

B 34 KA AHIEE R b —BE B +ER.
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ARERF R RENG— R AFTEF R, — Ao H &
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LA 1:

B AT 1 096 mFE &4 T

£, FF F @
PAIOAC), NaOL-Bu (1-Bu ), HPBF,
HN =
wcsr + Tol.120 °C.2ah : m:n
F FF F

JRH a1 @

) 100 mL = 2 L Ae A JRAH 1(2.00 go 5 mmol), 9,10-=5.-9,9-=F 3%
"% (1.25 g, 6 mmol), B&EL4C Pb(OAc) (45 mg, 0.2 mmol)F= =4 T A v
FANBL 2 (t-Bu);sHPBF,0.17 g, 0.6 mmol), K/EEFE4 T iw A TEL4N
NaOr-Bu (0.58 g 6 mmol) £ R AFE T AT 40 mL F L RKBR AT K,
FE120 CR 24 B, AHEER, FRAREIN 200 mL KkKF, 5
IR EIR Z R, AT AAE, HRAER, BEF(CA TR ETK, viv, 1:1)
aBH, F17gaehRied 1, & & 64%.
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IHNMR (300 MHz, CD,Cl,, 8): 7.20-7.14 (m, 6H), 6.95-6.90 (m, 2H),
1.69 (s, 6H).

L34 2:

B AT S 4h 2 096 I &4 T

F, F F F Q E EF E Q
P{OAC), NaOGBu,{t-Bu),HPBF,
F FF F E EF F

&

) 100 mL =2 # ¥ A &A1 (2.00 g, 5 mmol), » % (1.10 g, 6
mmol), B&FR4E(45 mg, 02 mmol)F= =R TABw g#ME 2 (0.17 g, 06
mmol), R/EEFEHTIARTEM0.58 g, 6 mmol), £RAFE FT
10 AN40mL FARKBREH TR, £ 120 CRE 24 Jot, AFHETE, ¥R
JRABIN 200 mL kK ¥, ZRFRFEIR K, SHAIAR, #RER, 42
B (AT ETK vivw LD Bk, F13gXKEEmREY 2,
75 52%,
'H NMR (300 MHz, CD,Cl,, §): 7.19-7.14 (m, 2H), 7.05-6.96 (m, 6H).
15 KM 3:
B AL 3 896 i & 4 T P

5 JE A} o2

FFFE F Q E OFFEF

NG O O By u Y PA(OAC), NaOt-Bu, (t-Bu)sHPBF
~ ‘ + Tol,120 °C,24h > Ne N 3
F FF F F %f %

el s

) 100 mL =2 #L ¥ A AZAH 1 (2.00 g, 5 mmol), »E% (1.19 g,
20 6mmol), BEERAE (45 mg, 0.2 mmol)F= =4 T AMw BB (0.17 g, 0.6
mmol), ARG EFEMFMARTES (0.58g, 6 mmol), £RAFE FIT
N 40 mL TR EA TR, £ 120 CRE 24 BF, AHETE, R
BB 200 mL kK P, R FRFERIK, &AM, RRER, A
B (AT ETK vivw LD B sk, F1.1gXKEEmRGEY 3,
25 FFE A%,
'H NMR (300 MHz, CD,Cl,, §): 7.20-7.14 (m, 6H), 6.96-6.89 (m, 2H).
B 17 d TEe 1-3 93 A EoL, AE 1 ¥ T RAE, b
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) 1-3 #98R G 0T L4EREHOMO) S RIS F K & #EHLE (LUMO)H 2 5
HRERRGETLE, FIT ZREHH, XA B TR % H 42 AEST,
MR B RE AR EMEN B2 7B THEH 13 EERTFRERTH
FEE KL, At aed 1-3, B ET o T RIKERSHEAR S A=
AR Z R A HA T,

FAP) 1-3 6948 K24k 1 BT, wk 1 TTAE S, A A
Est ¥ F 03ev , FINTRNGEXSFZERERAE, BAPRGILR

E 1. AW 13 BT R

PL Peak AEST | HOMO | LUMO
S1(eV) | Tl (eV)
(nm) (eV) (eV) (eV)
a1 445 2.79 2.70 0.09 -5.48 -2.03
e 2 | 459 2.70 2.65 0.05 -5.33 -2.03
o3 479 2.59 2.46 0.13 -5.21 -2.03

% 1%, PLPeak & TREL N E, S ATEERERA, Tl AFZ4
AR, AESTARATELRAFRZERSRAE,

EHA 4

AAEE L AR (OLED) 46964

ol 1 ik, KE PG ME LR MR LB P TR B
B AR BE L AR BAF, T AT R LARKX B 43R 9. FMLE
1. ZRENE2. BRAEREI. EHE 4. BFERES. AHMRE 6.
Hop, PR EIR O AIE LM, PR 1 AR A BadRd) (ITO), FF
HHEAR 9 HaM 1 £ RIAM R ITO 3835, ATk = RIENE 2 6984 H Z 8k
48 (MoQs ), T = RAEH & 3 6944 h TCTA, BT & R EeG A A KA
BF) 64 P E AL IR ATt S Bk AR DPEPO 49 R64), BTk -T/4%
Hr B 5 6944 A TmPyPB. PRk AR Bb4E (LiF) BE548 (Al) BMIAR
8 R LE M

2P, TCTA 48 4.4'4"- = ("F»£-9-2) =K, DPEPO 4§ —[2-((&X)=
R AR LB, TmPyPB 48 1,3,5- = (3-(3-mthm ) F L) K.,

BT A AL, 8RR AR ST 3 RATR O de o iR 6B BAR iR 4
2 E vty 1TO 335 L & A &M TARAZASE 2nm /£ 49 MoO; JE 35nm
47 TCTA AE. DPEPO v A& B &9 # E IR R Fotba4). 40nm F49
TmPyPB J£. 1nm /&4 LiF &A= 100 nm B4 Al B2, Az 7 &85 wh 3
BT i 334, AT BAR G B M4 T

7
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BAF 1

ITO/MoO;(2 nm)/TCTA(35 nm)/DPEPO : 4 & 45 1 (10% 20
nm)/TmPyPB(40 nm)/LiF(1 nm)/Al(100 nm)

BAF 2:

ITO/MoO;(2nm)/TCTA(35 nm)/ DPEPO : 4t & 45 2 (10% 20
nm)/TmPyPB(40 nm)/LiF(1 nm)/Al(100 nm)

ZAF 3:

ITO/MoO;(2nm)/TCTA(35 nm)/ DPEPO : 4t & 45 3 (10% 20
nm)/ TmPyPB(4O nm)/LiF(1 nm)/Al(100 nm)

B4 13 09 R R-TA - R R i AR A A M 6
Keithley /& M| % %( Keithley 2400 Sourcemeter. Keithley 2000 Currentmeter )
TR, WEE UKL A ik B JY 28] SPEX CCD3000 L ALl &9, Ff
AMEHETBRAF TR B 13 A EILT X 2.

£ 2. ATAY 13 HEAE BRI R R

2 3 ok 2k %

5 4t ff*‘f’(ji;g“ ClEy | 8 k5B T HE )
B 1 6.3 0.08 8.8%
B2 89 0.11 9.7%
BAF 3 10.3 0.15 11.4%

iz# CIEy 4 47/ CIE &% 2 a4 y L 4FA.

2 BT, RZ Bl d T AR S MAOR, FeER R
ﬂ%%%%m,mﬁﬁﬂﬁﬁ%TMﬁ%i%“tﬁé%kkxtﬁﬂ
EILT MR R KBRS R BT B A e 0E; AR IR EE
R, HEABKEZRESHRAE, BREROANFHERER HEL
KA FE B A TADF o4y, 3G B REARMH R A TH ML AR T
%Eﬁ,TM%mﬁﬂiti%%ﬁﬁitﬁi,%%ﬁi%%%%%ﬁ
iR FE AR A AU BRI B AR AF T AR RAFRE,

Ltiﬁﬁﬁﬁi%ﬁ&%%%fﬁ,@ﬁi%%%%fﬁﬁf%i
H KB IR, EABGIET R T B AL RGAEAT KIS RIET P4 ag 2K
T A, KL A, Bk, BMEAERNEBERT X, HOALEKRELY
HRFICEZA.
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