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(57) Abstract: The present invention relates to a thermally activated delayed fluorescent compound, a preparation method therefor
and an organic electroluminescent diode device thereof. The thermally activated delayed fluorescent compound has a structural general
formula as shown in formula I formula I (I), wherein R represents a chemical group as an electron donor. In the present invention,
trifluoromethyl (-CF3) is used as a strong electron acceptor group, and by matching different functional groups, the electron donor
group can be changed, so as to study
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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.
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f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
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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)) .

the effect of the strength of the electron donor on the performance of materials and a skyblue-light, and therefore, a thermally activated
delayed fluorescent compound having a significant TADF property is designed. The thermally activated delayed fluorescent compound
of the present invention is a skyblue-light TADF compound having an ultrafast reverse intersystem crossing rate and a high luminous
efficiency, and can thus effectively improve the luminous efficiency of an organic electroluminescent device when same is used as a
luminescent material for an organic electroluminescent device. An organic electroluminescent device based on the thermally activated
delayed fluorescent compound of the present invention has a very high device efficiency.
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S B A& T kA LR B AR BB,

BEEBER

A AR R =M% (Organic Light-Emitting Diode, OLED ) & 7 @ #4%
MEITHEAREEZ TR, ZAMES. TAABEK. mERER. &
FAERRE K. A S T DA H R, IRSh BRI, BB R ETE,
FEMRTHFREARERGE AR x, BRI TARZHREGKIE,

OLED #M4¢9RELET, ERHEAT, ERFEF 5 R M IEEF R
MIEN, SR BETRENE. BREHEALTFENE. @50 A,
TR REE AT T, TR LL.

A AL A EME A OLED B4 6947 S 304, B4 e85 M
REARRGHrA., b, REFEAGARERMHEXEER., T4
OLED £A4H1E ) 69 £ R BARAA A 5 A4, i FH & OLED B4+ 4%
A ZF AT A A 1.3, BA TR AHH OLED &40 8N =
FREAQE) R AEiAR| 25%, MKMMRH T RALKLLEHGEA., £
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PP ik b B IR T RALE D A edh 1. 1Eedh 2 b 3, Bk
e 1. bdh 2 Fateodh 3 6945 X5 A 4o T

2o
Coco Gl GLRK
3 TS TS

KK BRI IR —FF R GE A IE IR 52 AL S 68 &7 ik, EILF R X
4o F

Br R
FsC CFs Pd(OAC), NaOt-Bu,(t-Bu)sHPBF, FsC CFs
+ R-H Tol,120 °C,24 h
Br Br R R
CFy CF,

BARA: @R F AN R A 1:3-4:0.1-0.2:0.3-04 #9574 1. &%
F otk oty . BER 4o R T A MW AL , REEFEHTIEL R
FE1H 3-4 69 B REE NI T B4R, £ RAAE FTITIARKREN TR, £
120 C R 24 )NBF; BHETER, BRABEAKRKT, —2FTRFR=
K, AFAIA, SRR, BEN B, F754, HEIKE;
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Br. Br

FiC CF;

Ho, TR BA 1 8EHRRH Br ;
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BT ik & B QL A+4m B Pk 89 &AL R 5 AL -4,
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BT iR & & G AL ) ZARE AT S BARZ oA H eGR4, i
PRE AR B do b P 64 OB ALRE R 3% R LA T 6 —FP R % A,

FP ik B A A I8 R, TR —wAR e b BAL4R4), Pk % — &
AR A BACAL B 5 48 B R E B a4 M

PRk B ALh 48 B L35 % BAAIE B, 25 BHIIRE QT RIEANE.
ERAERE., AAE. TEGE, L+, MEAZRENEOHH A ZA
AR, Pk o8 RAEHr B0 A TCTA, Frik & F 454 & 69408 4 Tm3PyPB,
BT iR & B G A AR E A B B L A A REY, PTiE TARE
FKATH A DPEPO, Pk BARKZ AT #HiL B 4o B AT 64 HE AL IE R R AL S
¥ ey —Fr R % AP

AT A M AR, KA BEA 4o TR EFH #80R:
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(2) A& B RGEACILIR 5 A4, A B R R ) & A E Ak R R
S & A FE W R A TADF /Ladhattt, & HAEH LM A T8 AL
RETFEEN, TURSZANLARETEEGLRKE, EFARARAGE
G HGEIE R B AL G IR BR R B RBUE T B 560 B
&S

Ft B PR
TaEaamRE, Baar AL E AT X migd, AL
HEARATEALECH ZHREMH .

W E o,

B 1 h AL R EAR Z 4] 1-3 F BT 48691864 1-3 69 HOMO 5 LUMO
G i

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

B 3 A AL PHENCLEEL RE M~ ER.

AR EHF N

ARERF R GREZPG— L RHH AT EF R, — RS H &
Tk EAEG PR, T @ee K b0 3t AL AU —F BAkiE
mAgiR, (BARLK K& X ARR Tk,

L4 1;

B AT 1 696 mF&E &4 T

Br Br + O @ pdmAc;z,neamBa,(wu;sapaab FiC CF
N Tol,120°C.24 h 0 O
H N N

FiC CF3
Br

) CF,
Bk O O

i
) 100 mL = 22 #8F A AR 1 (2.56 g 5 mmol), 9,10-=5.-9,9-=F 4
"v (3.76 g, 18 mmol), B&AEL4E Pb(OAc) (135 mg, 0.6 mmol)#F= =4 T ALk
w9 BAE . (t-Bu)sHPBF4(0.51 g, 1.8 mmol), A& HEFEM T ANRTE
4 NaOr-Bu (1.74 g, 18 mmol), £ R AAE FATA 40 mL FHRKR AL
WK, £ 120 CRAE 24 [ Bf, A3 EFR, ¥R REIN 200 mL kKKF,
SRTREIRZ K, S, AR A A TR ETIE viv,
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L) Bsit, F30ghaemRegtsdhl, &£ 66%.
ITHNMR (300 MHz, CD2CI2, 6): 7.19-7.14 (m, 18H), 6.95 (d, J = 6.9 Hz,
6H), 1.69 (s, 18H).
MS (EI) m/z: [M] caled for CssH4.FoN3, 903.32; found, 903.27.
5 KA 2
B ARGEH 2 495 IR 40T

L

Br Br

+ PA(OAC), NaO-Bu, (t-Bu)sHPBE, FaC CF
F4C CFy Tol, 120 *C.24 h
Br N N
Bk o@ CF o

itz

) 100 mL =2 # P A BA 1(2.56 g, 5mmol), % (3.30¢g, 18

mmol), B&#R42(135 mg, 0.6 mmol)F= =4 T A Mvg Z B (051 g, 1.8

10 mmol), REEFEFH TN TES4(1.74g, 18mmol), £ RAFE TIT
AN A0 mL FHBRKREL TR, £ 120 CRE 24 NBF, AHETE, ¥R
RLRAEIN 200 mL ARAKF, ZRFIFRZK, SHANA, RRER, 42
/%W#%?kiﬂ&ﬂmlD B, 27 g Ba EmReSY 2,

& 65%.
15 'H NMR (300 MHz, CD,Cl,, §): 7.14 (d, J = 7.2 Hz, 6H), 7.01-6.96 (m,
18H).
MS (EI) m/z: [M]" calcd for CysHo4FoN3Os, 825.17; found, 825.13.
£ 3:

B AF a4 3 896 RI& LK 4eF BT T
S
QLD

30 CE,
+ PA{QAC), NaOL:-Bu, (i Bu}gHPB&)‘_
FiC Yol 420°C.24 b N N
Br s CFy S
2%

20 hirihs

% 100 mL =2 # P A BA 1(2.56 g, 5mmol), &% (3.59¢g, 18
mmol), B&ER4% (135 mg, 0.6 mmol)Fe =4 T AW v 2R (051 ¢, 1.8
mmol), REEFEHRFTMARTES (174 g, 18 mmol), ERAAET
FIN A0 mL FHBRKRELG TR, £120 CRE 24 B, AFHERE, ¥
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BT %ABIN 200 mL kK P, —RFBmFRZK, SFANAE, =R,
AAEM(ZAFIRIETH, vy, LD B, /528 B aEHRGILESDY
3, FE 64%,

'H NMR (300 MHz, CD,CL, §): 7.16-7.08 (m, 12H), 7.04-6.98 (m, 12H).

MS (EI) m/z: [M]" caled for CysH,4FoN3S;5, 873.10; found, 873.00.

B 17 ThEW1-3 HEHAEFL, KB 1 FTARIEE, e
# 1-3 93RS 8T HEREHOMO)E &AL E F K & IEHLE (LUMO) 2 5
HAERRGETLE, AT ZENS B, XA B TR AH 4 £ AEST,
MR SR E ZEEAE S B2 TETHEY 13 ETETFRERFY
REE AT, At adn 1-3, BT AT o FORKELRSRA S A=
AR Z R ARATI.

FAP) 1-3 6948 K24k 1 BT, wk 1 TTAE S, A A
Est ¥ F 03ev , ZATRINERSFZASHAE, LA ARMILR

F 1. b 13 ¢ T 4

PL Peak AEST | HOMO | LUMO
S1(eV) | TI (eV)
(nm) (eV) (eV) (eV)
a1 474 2.62 2.57 0.05 -5.42 -2.28
e | 474 2.62 2.56 0.06 -5.56 228
Wwhe43 | 477 2.60 2.54 0.06 -5.58 -2.28

% 1%, PLPeak R TREL N E, S ATEERERA, Tl T4
AL, AESTRATEASRZAREMRAE.

4 4:

AAEE L AR (OLED) 46964

B 1 TR, KK G RGE A IE R 5 RA - R S KR BB AR A 8
AR ECE R A B, T AT B EARKGE B a9 0. FEMLE 1.
TRENE L BRAERHEI ARE A ©FEHES BRABE 6 LF,
Bk AR 9 A saB AR, PTAFEM | ¢4 &4u484) (1TO), Pk A
9 Hratgk | R MR ITO 3538, Prid ITO 3KIEaG F kB IL A 10Q/em’. FTik
EIRENGE 2 R A Z R4k 48(MoO; ) Arik = RAB# & 3 69414 4 TCTA,
B ik & KB g AR A AR R 6 BRI 3 a5 DPEPO #8464,
Pk v, F A5 Hr B 5 6948 h Tm3PyPB. Pk [A M4 AL42( LiF ) B 545( Al)
B G R R A

2P, TCTA 45 4.4' 4"-=("F»£-9-2X) =K, DPEPO 48§ —[2-((&&X)=
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FAEMEF)RAL)E . Tm3PyPB 45 1,3,5-=(3-(3-wbng )R )R,

FP iR AL A B AT I RARIR S 7 ik 44, BT kA AL
i veed ITO %35 £, A T &4 TARKRASE 2nm /F 4 MoO; iZ. 35nm &
#9 TCTA BZ DPEPO #oiE 4 3E 18 32 4084, 40nm & 49 Tm3PyPB J&  Inm
J384 LiF EF= 100 nm /F69 Al JR. A Z7 45150 1 e E4F, &5
EAR G B LEM T

BAF 1

ITO/MoO;(2 nm)/TCTA(35 nm)/DPEPO : 4t & # 1 (3% 40
nm)/TmPyPB(40 nm)/LiF(1 nm)/Al(100 nm)

BAF 2:

ITO/MoO3(2 nm)/TCTA(35 nm)/ DPEPO : & & 4 2 (3% 40
nm)/TmPyPB(40 nm)/LiF(1 nm)/Al(100 nm)

ZAF 3:

ITO/MoO3(2 nm)/TCTA(35 nm)/ DPEPO : & & 4 3 (3% 40
nm)/TmPyPB(40 nm)/LiF(1 nm)/Al(100 nm)

B4 13 69 RIR-BA-R RS b A AR R 6L ZAF 6
Keithley 7% & % %i( Keithley 2400 Sourcemeter. Keithley 2000 Currentmeter )
TN, BRI R ik E JY 23] SPEX CCD3000 s AUm &6, A
AMEHEZRRAT TR B 1-3 HASRIEILT R 2.

A 2. ATAAY 1-3 AR EFARMA G B e AR

A=A M

4t ﬁjji;g;“ ClEy | B X 45T 5% (%)
S 1 56.7 0.25 26.6
=442 55.6 0.25 259
B3 53.1 0.29 25.1

% 2%, CIEy 4474 CIE &-H =R 8 y 2 A-1HE.

iR A SRR AR ARG KT N, 1BRE P ERFT IR L
® KAL) G FRB), EAGETRE B RN HFAT RS BRI T PTtE e
T B B Ab. Ak, ¥EAFBERT X, HEEERLY
R ITLEZ A,
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Br R
FsC CFs PU(OAC); NaOt-Bu,(t-Bu)HPBF, FsC CFs
+ R-H Tol,120 °C,24 h
Br Br R R
CFs CF;

BARA: @R T I ANSERkA 1:3-4:0.1-02:03-04 #98H 1. &%

5 Tkt . B R TABOAMRKRE , REEFEHA TSR

FE1H 3-4 69 B REE NI T B4R, £ RAAE FTITIARKREN TR, £

120 C R 24 )NBF; BHETER, BRABEAKRKT, —2FTRFR=
K, AFAIA, SRR, BEN B, F754, HEIKE;

CF,
Br Br
FiC CFy
HA, PP RAT 1 62X A Br
10 ik & F e e B X R-H, £, REATHA &-F444

#1eF A H
5. doBAIRR 4 Pk g BE R R ARG F &k, B, AT
i, F kR R % B AT AR F 894 —
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7. —FEH HLE B R KR

XK o

B A

f, SFEEM. K

BTk A Eeg s

—AR. RETHF LR LA GRERXE THERFNSGEE L6 5F

WK

BTk H AL 4t B Lie— ERE BRI E, HE YV — BErdH IR E

HE R,

Bk & BB 6,84 A2 K 1 BT 64 RGEALFEIR 38 kA4,

8. Ho A BR TR AR B L M B, B, FFERRE
K B R R RRIR B TR

9. 4o A B R TR L A B, B, FFERRE
QAT ARK RATH S BARE AT A G IR, P BARZ AT A
oA AR 1 Pk 6 R GE AL IR 5 RAL S o 4G —FF R S A,
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5548 A A BB A

i, H, PrREM
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