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(57) Abstract: The present invention relates to an organic compound of a nitrogen-containing heterocycle, and an organic electro-
luminescent device. The structural general formula of the organic compound of the nitrogen-containing heterocycle is shown in the
following formula (I): (I), wherein X is N or CH; Y is a single bond, O, S, imino, methylene, silylene, substituted imino, substituted
methylene, or substituted silylene; the substituents in the substituted imino, the substituted methylene, and the substituted silylene are
respectively and independently
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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.

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)) .

selected from one of hydrogen, deuterium, C;-Csy alkyl, C-C5y heteroatom-containing substituted alkyl, C4-Csq aryl, and C3-C3g
heteroaryl; L, Arj, and Ar; are respectively and independently selected from one of Cg-Cs3g aryl, C3-Csp heteroaryl, C¢-C3p substituted
aryl, and C;3-C5 substituted heteroaryl; nis an integer of 0-3; R|-Rg are respectively and independently selected from one of hydrogen,
deuterium, halogen, C-C5y alkyl, C;-C5( heteroatom-containing substituted alkyl, Cs-Csq aryl, and Cs-Csg heteroaryl. The organic
compound of the nitrogen-containing heterocycle provided by the present invention has a thermally activated delayed fluorescence
(TADF) luminescence mechanism, can be used for the organic electroluminescent device, and improves the luminescence efficiency.

GCHHE: ARWHB L —HMHEALFOEIEGY LGV RECRESR1E, MRS EALH A &Y
Mg MER W FROFR: @ L9, XHYNSECH; YHHEHE, O. S. TR, WHFE, T H ek,
B A P & 3. B A S s AR A0 W R R 3, BT BUAR A 3. BRI A S R 3 e BOAR g S
EGE R P B R BT bk A Al . C-CaofIkidE. C-Cao® 2% IR FHUR B E. Co-Csof) 75 3 K
Cs-CofI 245 F b (i —Fh; L. Aryf1An 2 BT bk B Co-CaofIF5 55 Cr-CaofI 24 F5 55 Co-Co BRI 75 %
Cs-CoHUAR B 24 77 b i —Fly nER(EO-3 7 B TESL, R-Rer AT HIE A S . M #E. C-CaoffIki %,
Cr-Cao P 24 R FEUAR I S BE . Co-CaoI 75 25 B Ca-Cio M 22 5 B Hp 1 —Fh o AR B AL & A 2 W WLk
YRR HFBEIEIR K I(TADR) ZIeHLH], AT FAVLRER LS, RaRtaeE.
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ALK B T BB A IEARAIR, 455 A —F & AR IR0 ML
S B ALK B

BEEKR

HER, AMBEAL R -ME (OLEDs) REEH LK. TAA.
JTER. KA. SRR, AR E . BBRREER T EMENFEE,
BAER TRESRPMRETHEERGEAIE., BITHAFNELHL
RBH R R FER E AR RHEL AT AL, BRFLABESHK
BUH AL BL AT S AT e AR E R

HA o F RO B LA i . 5 TA4545. 384 T8 25485
7 B AR A SRR R B L. ARIEET RGN, %M
HesOgL FAL TSR TR TSR TS 113, H% 7RG
A A 25%0 2T ARTEAE, BHIEFEERE (KT 5%). H AL
BB IE LB R T ARIEARSETUARNETSLTLR, €T
AFV ZE AT LR, ik EABTFHETALE] 100%. 124 HLEFAA
FRMER, 5T L BOIENTBRA R, A6 %, LB B
AL T AR £,

PO E LR R K (TADF) MAHEA & T4k (D) Fod T 24K (A)
MESNSTEM, HEFRIEFTE-ZFTL56L L (AEy) 9 RETE
BRI T A, ARAEZFALTFARE ARG TTRAIRG Z
Bl AL (RISC) X —idf2# b h 2 EA LT AL, HriEs EL B4R
T FRERLE] 100%.

TADF #H#hdy F 3 B F 5 R 44 & RAKGHER 5, R A —F B AT
FOF ARG MR EL AR, 12 B §T TADF AHEFr R4, MAEA AR5,
BB RS A KA E M ELay TADF M4t

KARE

KA PGB 68 TRAE—F S QR IRGH IS, HFAE AR
(D-A) AL L ALEH, RS EHE (HOMO) FoiR K E St
(LUMO) &5 oA £ R K B A= 2 A A £, HOMO #= LUMO X 8] B4
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BN E B4R, BUL B #ORE R AR, TEATAHILKL L
B, M HE A

KEWRH—B GETFRE—FAIBKLLEMNF, AIAEELS L
R AR IR A, BA R R K RS,

5 HER LXK R, ALARB—F S RERGT Y, BA
Jo TR (1) Fr gt b h:

R, Rs

R1 R4 Ar1

R7 Re A (1)
o,
X 4 N 2 CH;
10 Y A¥4E. 0. S. TRA, PFPHE, TVALEA RAMHNIERL. R

ARt BRI L F ek, AR ZEA . BT T AR
ARG I T A P B A s Ak ik B & e C-Cao 890528, C1-Cso
SRR T BRARGITA . Ce-Cap 89 F R C3-Csp 09 2 F A F 49 —Ft;

L. Ar; 2 An A IR S 3ik B Co-Cao 095 2. Ci-Cao 823 2. Ce-Cyo

15 BRAEGF AR Cy-Cap BRAR G L2 57 2 4 —FF;

n BB 0-3 o 69 54K

Ri-Rg /Al IR s3bik A & M. H&. C-Cy o980, C-Cy 2R AT
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it 698 AR H S EA 4o F X (1) Frm ey 1L 24
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BB TEREGIA. Co-Ca 89 F A C3-Cy 89 22 F AT 85 —FF;

L. Ar, F2 An, A IR S 3ik B Co-Cap 095 2. Ci-Cap 8923 2. Ce-Cyo
BARGG 357 IR R C3-Cao B G 22 55 A 69— At
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g 0D s
B O o N O
r B
| NN . - ~ N N\ O —— N ~
#NH, +PrOH, NaHCOj, reflux N Pd(OAc)y, P(t-Bu),, O \Q\L\ O
N
1a 1

t-BuONa, toluene

W la 694 R
¥ 5-082-F Hoeknw (8.60g, 50.0mmol ), 2-i&-2-F K ZEK (16.5g,
60.0mmol ), NaHCO; (5.04g, 60.0mmol ) %% T+ A8 (100mL) F, &
5 m%%ﬁlmoﬁéﬁ%%%%ﬁ%,ﬁﬁﬁl%ﬁ”%#MA;%?%
(60mL ) F=7K (30mL). HFAASBE, Miofeihkik 2 k., EErEk
i), B rlg EEAEIR 4, 37&4‘%".44\4%/’\% la (11.8g, 34.0mmol ),
% 68%. it A IR A% 5] ESI-MS(m/z): 349.1,
e 1 8946
10 FAa-4h 1a( 3.48g, 10.0mmol ), *F=( 1.84g, 11.0mmol ), B #R42( 0.23g,
1.0mmol ), # T B4k (3.36g, 35.0mmol ) #= =4 T 24 (0.20g, 1.0mmol )
TR (60mL) F, £RAAE T A 10 b af. A AREE
F, RGN AT, 2k, Bk EEERL, FFERKRL
&4 1(3.26g, 7.5mmol ), /=& 75%. i it AR B H 24713 3] ESI-MS(n/z):
15 4352,
ot 14 9 R T ESEM | £, RRES ZF R T ¥ RAF
Pl A R e
Lp 2:
oth 35 4 o M IE K4 T

(H0)23\©\ ‘/k(‘
/ \ \
NH,

NHz  pd(PPhj),, Cs,CO3, i-PrOH, NaHCO3, reflux
MeOH/H,O

O o
L0 4 &
N
H _ A
Pd(OAG),, P(t-Bu)s, XN
35

-~

t-BuONa, toluene

20
e 2a 694 R

% 5-182-R Az (8.60g, 50.0mmol ), 4-3& - KA ( 11.0g, 55.0mmol ),

=R A M4 (2.89g, 2.5mmol ), A4S (10.8g, 33.0mmol) &% T ¥ B
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/7J< (200mL, 1/1) %, EAFHIE 12h,. WA TE TESFK, HHARS B

, Aiafaf ke 2 k. ATRAREER, @ :‘;&Hi@,iﬁf-#i%’%% i®
% .’ﬁ‘%é\% 2a (7.84g, 31.5mmol), &% 63%. #BITHJFAHEAH 3]
ESI-MS(m/z): 248.7.
5 A4 2b &8 RR.:

FAe4 2a( 12.5g,50.0mmol ), 2-i& -2-3K & ZEER( 16.5g, 60.0mmol ),
NaHCO; (5.04g, 60.0mmol ) &% T 5+ A8 (100mL) ¥, =AFFHH 12h.,
A wiARERRE, ?}i B EREEYF AR T (60mL) Frk
(30mL). HFAARS B G, RMiofe iRk 2k, AEAREEN, @il
10 liﬂi@iﬁf—#i%’%% W%’«lﬂ%/—\% 2b (13.8g, 32.5mmol), F& 65%. i&
TR BER 5415 3] ESI-MS(m/z): 425.1.
a4 35 698k
¥4 2b (4.25g, 10.0mmol ), %lE% (1.84g, 11.0mmol ), E4ER4e
(0.23g, 1.0mmol), # T BE4h (3.36g, 35.0mmol) A= =& T M (0.20g,
15 1.0mmol) =% F FX (60mL) ¥, Eﬁ%ﬁ[ﬁlﬂbnma;ﬁ 10 o, A%
RAREES, REWIA—RTHEHI. Sk, :Jiﬂx & EAE AR L,
AT B ARGS9 35 (3.80g, 7.2mmol ), =& 72%. i#it AR IEA o717 3
ESI-MS(m/z): 527.3.
b4 28 We T ik B b 35 £k, REES =& R 3R
20 R AR 9,31:6,9"- ZrF ek,
EHH 3:
Woth 53 49 oM IE K4 T

® L @ )
S 0

@ - o 0

Br” 7 “NH, -PrOH, NaHCOj, reflux SN Pd(OAc), P(t-Bu)s,

Br t-BuONa, toluene

3a

53
A4 3a 64 AR:

25 ¥ 4-38 0-F ke 2 (8.60g, 50.0mmol ), 2-i2-2-F K ZEER (16.5g,
60.0mmol ), NaHCO; (5.04g, 60.0mmol ) %% T+ A8 (100mL) F, &
AIEE 12h, A EaR AR %ﬁrﬁ%ﬁ%‘-, KRG 6 EIRERG W F N 8 F Iz

(60mL) F=7Kk (30mL). HHARLSBE, Alef Kk 2k, A=Kk
R 255 K\Jiﬁiﬂx CIEATIR 4, 5’%’-.’14‘4%/’\% 3a (12.2g, 35.0mmol ),
30 FET70%. BT AAIKA Vﬂ'ﬂ‘%’-ﬁ‘] ESI-MS(m/z): 349.3.
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a4 53 696,
¥4 3a (3.48g, 10.0mmol ), %% (2.01g, 11.0mmol ), B4ER4e
(0.23g, 1.0mmol), # T BE4h (3.36g, 35.0mmol) A= =& T M (0.20g,
1.0mmol) = -FF & (60mL) +, Eﬁ%ﬁ[ﬁlﬂbnma;ﬁ 10 o, A%
5 RAMRKAEN, REGMMA_RK TS, T, uﬁx@ﬁ-#ﬂ%%
FAFE R A4 53 (3.20g, 7.1mmol ), &% 71%. B it &R FEF 547133
ESI-MS(m/z): 451.2.
b 55 e9A T 5 A 53 K00, RRES ZFH R FI5RH
IR AR B %, 10H-22 [ %2-9,9°-37 1.
10 A 4
ot T4 696 RIE K T

N

e O/Q “,

-
Br NHz  pd(PPhj),, Cs,COs,
MeOH/H,0

COC Qﬁt.

Pd(OAc),, P(t- Bu)3
t-BuONa, toluene

i-PrOH, NaHCOj, reflux

Dﬂ:

Br 4b

W da 694 AR
15 i 4-382- R mnz (8.60g, 50.0mmol ), 4-3& - KA ( 11.0g, 55.0mmol ),
=R A ME4e (2.89g, 2.5mmol), #KEL4E (10.8g, 33.0mmol) EME-F B
/7K (200mL, 1/1) %, A 12h,. WA TR TEFRK, AHAE0E
B, MAtaFeg Kok 2 k., ARERAREREA, @ i;ﬁiﬂi@,iﬁf-#iéfi%% 3
FERA4 4a (8.08g, 32.5mmol), & 65%. @it A JFEA 27172
20 ESI-MS(m/z): 248.5.
a4 4b 896,
FAe4 4a( 12.5g,50.0mmol ), 2-i& -2-3K K TEER( 16.5g, 60.0mmol ),
NaHCO; (5.04g, 60.0mmol ) &% T 5+ A& (100mL) ¥, =AFFHH 12h.,
A wiARERRE, ?}i B EREEYF AR T (60mL) Frk
25 (30mL). AMARSBE, Aief Kok 2k, ARmAREZER, @id
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ARG EAR R 5, RIFE AL A Y 4b (12.8g, 30.0mmol), FF 60%, il
i AR B #7453 ESI-MS(m/z): 425.3.

et T4 696 RR,:

FAe et 4b (4.25g, 10.0mmol ), %% (1.84g, 11.0mmol ), E4ER4e
(0.23g, 1.0mmol), # T BE4h (3.36g, 35.0mmol) A= =& T M (0.20g,
1.0mmol ) %fF T ¥R (60mL) ¥, £RALAE F#GR 10 ), A%
AR EFER, REMWN_RA TR, L)k, BIAREBERL,
FAFERA4 74 (3.95g, 7.5mmol ), & & 75%. Bt &R FEF 547133
ESI-MS(m/z): 527.3.

ety 67 96 mF ik Ge4 74 £, RRES =¥ R FHRA
R AR AR, 9,3":6',9"- ZvF ek,

L#kH 5:

Woth 92 695 M IE K4 T

MY L0 0 g o

(o}

Br
1® -0 ~
A i-PrOH, NaHCO3, reflux s A Pd(OAc),, P(t-Bu)s, 7NN
N” NH, 3 NT N s
N _—
N N
5a 92

t-BuONa, toluene

W Sa 694 R

¥ 58 2-F Fegew (8.70g, 50.0mmol ), 2-i&-2-3 K ZEK (16.5g,
60.0mmol ), NaHCO; (5.04g, 60.0mmol ) %% T+ A8 (100mL) F, &
A 12h, A ZREAREFAE, REGEKRKREMF A=A TR
(60mL ) F=7K (30mL). HFAASBE, Miofeihkik 2 k., EErEk
&, @R EEARRSE, KBRS 5a(13.1g, 37.5mmol ),
= ET5%., BRI 945 E] ESI-MS(m/z): 350.1.

A4 92 65k

Fteb4h 5a (3.5g, 10.0mmol ), g% (2.01g, 11.0mmol ), BER4E
(0.23g, 1.0mmol), # T BE4h (3.36g, 35.0mmol) A= =& T M (0.20g,
1.0mmol ) %fF T ¥R (60mL) ¥, £RALAE F#GR 10 ), A%
RARFIER, RGN _R TR, 08, Bk EEiaRe,
FAFE RS 92 (3.07g, 6.8mmol ), =& 68%. it &R HEF HH1T3)
ESI-MS(m/z): 452.2,

bt 94 645 T ik S A4h 92 £k, REES =R F+ 34 FA
IR AR B %, 10H-22 [ %2-9,9°-37 1.
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L5 6:
e 113 696 RBE Ko T -

e, - N
B> r
T : \Q\C)\

P -
N™ "NHz  pg(PPh,),, Cs,CO3, NH2 i-PrOH, NaHCO3, reflux
MeOH/H,O 6
a

D y o
> 7NN
Pd(OAC),, P(t-Bu)s, \N)Q N O
113

t-BuONa, toluene

A4 6a 64 AR
% 5-182-R %72 (8.70g, 50.0mmol ), 4-3& - KA ( 11.0g, 55.0mmol ),
ZRFE A (2.89g, 2.5mmol ), #ER4E (10.8g, 33.0mmol ) ZEME T F B
/7K (200mL, 1/1) ¥, ©AFHIF 12h, ﬁUACﬁxC@aﬁ‘”ﬁ AL B
/:‘ FAeFa Kk 2 R, ATHRABREZEF, kﬁiﬂxélﬁ)&éfié% 3%
BRI AH 6a (7.75g, 31.0mmol ), & 62%. @i A JFBA 2 H71F2)
ESI-MS(m/z): 249.5.

a4 6b &6 AR,

FAeb-4h 6a 12.5g,50.0mmol ), 2-38 -2-FK K TELR( 16.5g, 60.0mmol ),
NaHCO; (5.04g, 60.0mmol ) &% T 5+ A8 (100mL) ¥, =AFFHH 12h.,
A wiARERRE, ?}i B EREEYF AR T (60mL) Frk

(30mL). HFAARS B G, RMiofe iRk 2k, AEAREEN, @il
liﬂi@iﬁf—#i%’%% W%’«lﬂ%/—\% 6b (13.8g, 32.5mmol), F& 65%. i&
i AR B 2745 2] ESI-MS(m/z):  426.3.
a4 113 496
Fteaed 6b (4.26g, 10.0mmol ), hE% (1.84g, 11.0mmol ), B 4E
(0.23g, 1.0mmol ), BT B4k (3.36g, 35.0mmol) F= =4 T 2B (0.20g,

1.0mmol ) Zf%F ¥R (60mL) ¥, ETL’L%LE]'F;&D#EEW 10 N BF, AF
AR EIEF, RGMWMmA_RA TR, TIE, :Jiﬂx & EAE AR L,
FAFEARLEW 113 (3.75g, 7.1mmol ), FF T1%. BiTAJFAHFEA 24745
5] ESI-MS(m/z): 528.3.

e 106 96 RF k504 113 £, REZES ZF R PHR
Fhop Tk B i, 9,3:6',9"- ZvF ik,

18
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LA 7
e 131 895 RI& KA T -

A @ Q0
£ oo o <
Br N/)\NHZ i-PrOH, NaHCO3, reflux /(\ Pd(OAc)z, P(t-Bu)s, Q\N SN k; O

t-BuONa, toluene
o\©
131
e Ta 696 A

¥ 438 2-F Fogre (8.70g, 50.0mmol ), 2-i&-2-F K ZEK (16.5g,
60.0mmol ), NaHCO; (5.04g, 60.0mmol ) %% T+ A8 (100mL) F, &
AIFPLHE 12h. A Fae kR %%ﬁ@%, REW BEIRZB Y F A AT
(60mL ) F=7K (30mL). HFAASBE, Miofeihkik 2 k., EErEk
A2, @it AR &k AR 4, 37&4‘%".44\4%/’\% 7a (13.3g, 38.0mmol ),
10 F&76%., B A FIKA9H4F 3] ESI-MS(m/z):  350.2.
a4 131 694
Ftesdh Ta (3.5g, 10.0mmol ), g% (2.01g, 11.0mmol ), BER4e
(0.23g, 1.0mmol), # T BE4h (3.36g, 35.0mmol) A= =& T M (0.20g,
1.0mmol) = -FF & (60mL) +, Eﬁ‘mﬁ@?ﬁnma;ﬁ 10 o, A%
15 RAREEA, REWAN_E Tk, Lk, kﬁiﬂx @A AR
RAFERMLA 131 (3.26g, 7.2mmol), FF 72%, @it A JRFEH \iffT
%] ESI-MS(m/z): 452.1.
e 133 e mF =S5 ed 131 £, REESZ —F RN PHR
Fpop ok 24 A%, 10H-22["1"2-9,9°-37 1.
20 %34 8:
oth 152 896 I L4 T :

o gﬁ . O Pasease t.

w

Br™ 'N” 'NHz pq(pphy),, Cszco3 i-PrOH, NaHCOj, reflux
MeOH/H,0

See 2 gft.

Pd(OAc)s,, P(t-Bu)3
t-BuONa, toluene
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e 8a 64 AR,

i 4-382-R H %72 (8.70g, 50.0mmol ), 4-3&-F A ( 11.0g, 55.0mmol ),
g = R4 (2.89g, 2.5mmol ), #K#R46 (10.8g, 33.0mmol) &fF T F B2
/7K (200mL, 1/1) %, A 12h,. WA TR TEFRK, AHAE0E
&, Miafe Kk 2 R, BErAREER, Bk EBERS, K
1 E R A4 8a (7.50g, 30.0mmol ), F& 60%. i@if&JfEkA 247172
ESI-MS(m/z): 249.8.

144 8b &6 AR,

FAeb-4h 8al 12.5g,50.0mmol ), 2-78 -2-FK K TELR( 16.5g, 60.0mmol ),
NaHCO; (5.04g, 60.0mmol ) &% T 5+ A8 (100mL) ¥, =AFFHH 12h.,
AZRAEREFAE, REGBRKRGH T IANZZA T (60mL) F=K

(30mL). HFAARS B G, RMiofe iRk 2k, AEAREEN, @il
AR B AT AR 4, RIFERILA 8b (13.2g, 31.0mmol), F& 62%. i
T AR B 743 3] ESI-MS(m/z): 426.1.

B 152 696

¥4 8b (4.26g, 10.0mmol ), %lE% (1.84g, 11.0mmol ), E4ER4e

(0.23g, 1.0mmol), # T BE4h (3.36g, 35.0mmol) A= =& T M (0.20g,
1.0mmol ) %fF T ¥R (60mL) ¥, £RALAE F#GR 10 ), A%
RARFIER, RGN _R TR, 08, Bk EEiaRe,
FAFE AR 152 (3.85g, 7.3mmol), F& 73%. BiTAJAHEA 2HTHF
5] ESI-MS(m/z): 528.2.

1E-4 145 96 m7 k5 e 152 £, RREH ZF R FHR
Fhop Tk B i, 9,3:6',9"- ZvF ik,

& 9-14

AR VA b 23645 ] B 69 10 A FIVE R AL BE R B A

F A P 110 89 25 100, 23 FEAL 110 15 90 -9 & 64 BA04845( 1TO ),
FAR 100 HFIBE, B EABK, BRI, F AR B F IR TR,
Bt UV &2 20min, REHHE AT RERET . EALEE 2¥107Pa ¢4 54
T, FHEAESEER. B AKE 10nm 54 2,3,67,10,11-5% F Ik
-1,4,5,8,9,12-55 R 42 & 5F 3 (HATCN ) # i 2 RIEANE 120, R)5 284% 60nm
By R AR A e (NPB) M ERAEHE 130, RG4S 10nm BH
44° 47-= (N-"Frd 2k ) = KM (TCTA) A& 3% & 140, A& -Fradk
B 140 £, A 94wt%tG CBP ¥4 TARMAL, B 6Wwt%e AL A4 R4
H AW VE A B4, B oY R 42 AR s e A8, A& 30nm B

20
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Bk RE 150, RBEEL KA 150 L% 4E 40nm 49 1,3,5-=(1- K E-1H-%
Frekek 2 HO)K (TPBi) ¥4 & T4 & 160, & /& &4E Inm LiF 4 & -F iz
A 170 A2 100nm 4945 (A1) 454 B4 FIAE 180, Afn B iZ 7 x5 54w A 3
BT Rt L B L B, BB 44T

5 ITO (100nm)/HATCN (10nm)/NPB (60nm)/TCTA (10nm)/CBP: A% _8j
A AR IRGA BALA4 (94wt %:6wt%, 30nm)/TPBi (40nm)/LiF (1nm)/Al (100
nm).

LB 1-2
%ﬁ%lzﬁéﬁﬁﬂ%ﬁi%“% To A A GER B
10 C-545MT Aok &.55 %, %h@m3ﬁﬁii% ARG H PS4 1E

B2 AAE, ft/f&&?t;—z{aﬁd 0-14 45 B4k 4] ST ik —FE
MJ’.J—Z@% | R LB P, BT R B G e 9 M XA T

‘GED ‘:Rﬁlijfz' }{£§§>

C} o
e

TCTA

NG CN
» o et s
N N KT\
Ry <
NC— Y—CN '
@ N Q) Sl (513

HATCN Ir(ppy)3

15 —C-545MT
A A BUE BRI A keithley 2400 2% 5 24K F XA AL
BHEARBHAERE R THEIR, KRB DRRALEEIRT D &%
J& . A Photo Research PR655 M iXA ALE 2 & KB4 A RE & T 49575 2 A
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RN ETE., REANGREAABHAERRCETHLARTERETE,
FRHAEEE AR EAKXE (cd/A) Fo9b=-F3%%FE (EQE)., Firé)é
B AL BCR R BAE A 1000cd/m” 49 5 E T L AR E T F R EwE |
BT .

A1 FHRA BB T H S0 A BE L B e Rk R

KEREHZ | wARE | SETFRE A&
Ea (cd/A) (%)

4] 9 164 14 34.5 12.5 %é,
4] 10 a4 35 45.2 14.5 %6,
) 11 a4 53 43.0 13.8 %,
A 12 a4 74 56.6 17.5 %6,
LB 13 | e 106 51.5 15.5 46
EHB 14 | e 145 52.4 16.0 %6,
| C-545MT 7.8 3.5 % e,
FLE A 2 Ir(ppy)3 55.0 15.4 e

IWE 1 PITAEE, KEPEGA R IRIRGAH IALSVE H F A A K
RAFR FAAGEE RBH, TAEIGHEARE, ZEAHLR MR

4 TADF & XA #,
bz ERTIE, QLA ARE A AL IR HAL S 69 AL BOE R B B
AR R LR,

B LS AP ES G LS R CE S U E W i X
£ T AN ], AL AEIT AR B ALY 09D SR 5 R T Py
T, 4, AR, A, MAHEAFRGERT K, HESERLNY
Ry EELA .
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A F B K
1. —Fra ARG H PSS, BEA T X (1) Prrmegitust ss 4
Rz Rs
R4 R, Arq

R7 Re A (D)
o,
5 X 4 N 2 CH;
Y H¥4. 0. S, ZRA. DFHE. WAL, RRYLZARL, K
ARt BRI L F ek, AR ZEA . BT T AR
ARG I T A P OB A Ak ik B A e C-Cao 890528, C-Cso
BB TEREGIA. Co-Ca 89 F A C3-Cy 89 22 F AT 85 —FF;
10 L. Ar #2 Ar, 2 AR 3bik ) Co-Cao 895 2. C3-Cao 8985 2. Co-Cyo
BAR G S5 R Ca-Crag BAR G 22 35 35 oF 6 —Ft;
n BAA 0-3 9 69 54K
R|-Rg /A IR 3bit B & . K&, C-Cao 890, C1-Cyo B4R T
BARGGITIL . Co-Cao 09 F A Ca-Cip 89 2 F A F 69— At
15 2. R AER 1 AT S ARG HEISY, EH 4T (1) A7
TEGF LE M)
R, Rs

R7 Re A (1)
o,
Y h¥4E. O.S. ZRE. PR, DR EL. RAMHEARL, I
20 AROGEFERBRARGGEFrelek, PFERKG LRI, BRARGEFEAIR
ARG FaEk A b e BAR A S A0k 3k A &L Sl C-Ca 89k . C-Cy
B RFTFTEREEI . Co-Cso 895 AR C3-Cao 89 22 55 AL F 89—,
L. Ar #2 A A AR 243k B) Co-Cag 6958, Ci-Cap 09225 3. Ce-Cyp
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IR 8 35 TR A C3-Cao BRAX Y 22 55 S o 69—

n BAA 0-3 F 69 5 4%

R|-Rg /A IR 3bit B & . K&, C-Cao 890, C1-Cyo B4R T
ARG EIL . Co-Cap 09 F B C3-Cao 89 22 5 I 89 —FF.

3. wBRAIZR 1A SRRBARGTINEY, EH TN (1) 7
T F LE M)

R Rs
Hacs
> N/\g—Arz

N(—L?n—\\

Re A (IID);

Yﬁi%\as\1%%\ﬂ?g\ﬂ?&%%\mﬁﬁﬂﬁ%\m
R FRERRBARGG L Faln ik, PTERRAKGERIL. BRAGEFTREARR
RGP abl A b e AR A S A IR S ik f A fu. C-Cao 89k, C-Cyg
SRR T BRARGITA. Ce-Cao 89 F AR C3-Cap 89 2 F A F 49 —Ft;

L. Ar, #= Ar, 5300 2 dik ) Ce-Cao 8954 Cy-Cyo 89535 2. Ce-Cyy
BAR G S5 R Ca-Crag BAR G 22 35 35 oF 6 —Ft;

n BAE 0-3 9 4953

R|-Rg /A IR 3bit B & . K&, C-Cao 890, C1-Cyo B4R T
BRI Co-Cso 89 F AR C3-Cyp 89 2 5 ¥ 69 —Ft .

4, B A ZR | R 5 RERIRGH ALY, Ed, Bk Ce-Cstd
TN I BRI,

5. 4oAS A ilmgm~ﬁf%%ﬁmmé% b, B C3-Cao 89
et E chekrr K Evr . wked | WEed K =oAL eEek A R SR A

6. oA A 4< 1 ATk g4 RIAR IR MLt ik §1bb4h 1-156,
B ik A a 4 1-156 845 M) X555 4o F T

Lol B Folo

a1 Heih 2 N a4 3 .

24



WO 2021/007882 PCT/CN2019/097700

Bg o, Hocfo

149 4 JC/\% 5 . 14 6
OO s
: Q :
%4 rﬁ’o i; oY
e/ 149 8 N 14491 9

&, @ O
} O
» ay
m s ®
> OO OO

a4 10 . 4%/\% 11 . 4%/\% 12

4Jc/\% 13 . 4%\% 14 . 4%\% 15
C
4%/\% 16 . 4%/\% 17 . 4%/\% 18



WO 2021/007882 PCT/CN2019/097700

a4 19 . 1454 20 . a4 21
() ) )

ﬁl@ ﬁ)m RSBV o
-0 45 45

a4 22 . a4 23 s a4 24

)

= & . o
& o 8y Eoobs
Vel 000 Le Foeto

5 54 25 . -4 26 . a4 27

o5
QQ SRR % & %

a4 28 1464 29 . 1641 30

r SWe
9 .8
< ) )
e as Uy N O N O

a4 31 N 1a-# 32 . 1a#1 33

J

~ s
" & . - ! 0
10 - % ﬁj i” fj i“

o4 34 4649 35 . -4 36
) &
59 (L
O N O O N N
= Q@ OOl O

a4 37 N 1464 38 N a4 39

26



WO 2021/007882 PCT/CN2019/097700

O § ) )

a4 40 . e 41 . 164 42
b ©
Q-0 TR0 QA0
) § ) 0
O O
b4 43 . o4 44 . 1a-# 45
@z. }.fa:. &@z.
4%/\% 46 . 4%/\% 47 N 4%/\% 48
‘a&', :
@r: ‘Qf.‘
4%/\% 49 . B4 50 . a4 51

!\‘Qt. fﬁto

a9 52 N 1464 53 N e 54

27



WO 2021/007882 PCT/CN2019/097700

® & (>
QO -0 QE}NQ @Q
f4e 20 SAe

14 55 v 14 56 . a4 57
& _ (3 (3
N@‘Q: N@‘Q: @‘Q:

164 58 14645 59 1641 60

o RS RS

a4 61 1a-# 62 N 1a-#1 63

:
O om0 O
C @QI: O Qﬁi: N .
O O o o9 "D
a4 64 . 54 65 . 154 66

:@Q ) Q;@ i
" ove oL \\\:! " WS
0 Oﬂ: s = :

a4 67 N 1464 68 . 1a-#1 69

28



WO 2021/007882 PCT/CN2019/097700

ot e
575 “Bong o

a4 70 N a4 71 a4 72
O —QCQ‘ QCQ‘
N \ N (o] N \ N S N \ N
C C<\N\ O @ \N @ \N\ O
{44 73 . e 4-¥ 74 . 144 75
A0 AR CEo e
X0~ 92O =y
5 O O ¥ O ©/ \Ni SQ\QN O
14476 A4 77 o4 78
} J
O -0 f U\
b4 79 144 80 b4 81
J O
ba¢s 0 O (D 0
b4 82 144 83 . 144 84

o
0 m % Lo

29



WO 2021/007882 PCT/CN2019/097700

164 85 N 1464 86 N a4 87

@ O
* Q &,

1491 88 N 1k, A-49 89 . 1A% 90
? Lo ¢ s
N = N =
o Ej -0 OO
1491 91 1 A-491 92 N 144 93
s
ae ORP QNQ
Shes e O o fj -0
1491 94 . 1 4A-491 95 1 A-491 96
r’ )
N \ Z N \ Z N \
JC/\% 97 1,4 98 JC/\% 99
& } }
= ér @f J’o ﬁf J’.
1 4A-41 100 14 101 A4 102

9
O SO QO O
( & N 4’.
QQ O QQ AT
145 103 . a4 104 . JC/\% 105

30



WO 2021/007882 PCT/CN2019/097700

r
of -
FFofe &7 0o GOl

e
O

A4 106 . 4 107 . 1447 108
SWe
o v Y
()
S o © Jtc
E Orﬁ\ o {
A4 109 . A4 110 . 4&4\% 111
O O S
Fofo, &
LA ShaW SO
a4 112 . a4 113 . a4 114
090 0 O@ ©\§ ®
BRI o T Calo
QQ O QC \ QO )
o 115 . A4 116 . a4 117

ﬁfﬁ’. -0 A0
&)

§J

ta-# 118 . a4 119 . a4 120

& &, &,
» ﬁ ., A C f»
C) S Cor D
) Q)



WO 2021/007882

a4 121
OO0
W
a4 124

@
5 14 127

J

a4 130

a4 133

10 e

a4 136

o)
D
OO

PCT/CN2019/097700

o4 122 . a4 123 .
&, &, Q D

N KN\\ ( ~,
NJ\ @ /q/,%

o 5

a4 125 . A4 126
O o

Q) @

e ()

a4 128 N a4 129

QO O L0
ae 0
14 131 . -4 132 .
> O
L0 < Nt.
Q@ﬁ) “ L0
O sae
14 134 . -4 135 .
0O 0
e e
o4 137 . 14 138 .

32



WO 2021/007882 PCT/CN2019/097700

Oy 0y
S0 }@m Spao

[ ® ®
14647 139 . 1%6-4 140 . -4 141 N
O @
& { _
N_(\ @Q §QI: -
C O C ®
-4 142 . 145 143 . -4 144

: Q5o :
S o 05O

JC/\% 145 N o4 146 N Jcé.\% 147

- 3
O~ Oy
N \ . o
?W a Q- o O
C) ) @\f(in :N@_Ql:
o e > s

a4 148 . a4 149 N a4 150 .
2y - Rned Ko
O N O @ N O @ N O

a4 151 . 1a-#1 152 . a4 153

}:@@g SPoal, CFond

33



5

10

15

WO 2021/007882 PCT/CN2019/097700

-4 154 . 1A ¥ 155 . 1A ¥ 156

7. —FPA AL EE B, QIEAITIR E 6 FAAR A A AR VA BAL T AT ik
FEA Au AR Z ) 690 AL e B, PR AL B LR ER IR &, HF,
Z Y — B AL BEAH —Fr R S A de i Al 2R 1 FTiA 698 R A IR A AUk
o4,

8. B AIER TR LKLE AR, LF, R EAIIEE
BIFEERENE. ZREHE. FHEBE, LLE. ZREZLE. &F
EHER B TFENEPHE S —E,

9, B AEK T RGHMBREREZ, P, FrEFMIgaeEF
AR BB AR AL, o FRAM L, RRE. BRiRE. BRIER
T BATER IR RIVES AR, P A B AR Aw [ 4R34 318 3 2R 43 0k 3R RS & B T k.

10. 4o Al 2R 8 PR A ABH, B, A EAIIE
BOIER B, TR R REAH TRE MR FIZR 1 TR E R
RINGGH LS.

34



1/2
WO 2021/007882 PCT/CN2019/097700

4R
—_




2/2
WO 2021/007882 PCT/CN2019/097700

R
DN

1 _—1380

1 —170
1 —160
1 —150
1 —140
1 —130
1 —120

_—110
—100

R
o




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/097700

A. CLASSIFICATION OF SUBJECT MATTER

C07D 471/04(2006.01)i; CO7D 519/00(2006.01)i; CO7D 487/04(2006.01)i; CO7F 7/08(2006.01)i; CO9K
11/06(2006.01)i; HOIL 51/50(2006.01)i; HOI1L 51/54(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO07D; CO7F; CO9K; HO1L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, VEN, SIPOABS, STN(CAPLUS, REG), EHLFHLE &L L, Organic electroluminescent

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 104672231 A (BEIJING ETERNAL MATERIAL TECHNOLOGY CO., LTD.) 03 June 1-10
2015 (2015-06-03)
claims 6-10, embodiment 25, compounds 1-2, 9-16, 23-24

X CN 104672228 A (BEIJING ETERNAL MATERIAL TECHNOLOGY CO., LTD.) 03 June 1-10
2015 (2015-06-03)
claims 7-11, embodiment 5, compounds 1-4, 9-12

X KR 20140103008 A (CS ELSOLAR CO., L.TD.) 25 August 2014 (2014-08-25) 1-10
description, paragraphs [0072], [0221]-[0246], compounds 163, 172

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

18 March 2020 14 April 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/097700

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/097700
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 104672231 A 03 June 2015 None
CN 104672228 A 03 June 2015 CN 104672228 B 22 February 2017
KR 20140103008 A 25 August 2014 None

Form PCT/ISA/210 (patent family annex) (January 2015)



Efrte R iR &

I B B IR 5
PCT/CN2019/097700

A ESIRbaES

CO7D 471/04(2006.01) 1
11/06(2006.01) i

218 B A5

CO7D 519/00(2006. 01)
HO1L 51/50(2006. 01) i;

i; CO7D 487/04(2006.01)1;
HO1L 51/54(2006. 01) i

(TPC) m [m] e 4% F ] 28 70 RN TPC P b 702K

CO7F 7/08(2006.01)1i; CO9K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
CO7D; CO7F; CO9K; HOIL

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

T Fvier 28 i & () i S0 2 R B R A4 A, A AT R ] e DD )
CNABS, CNKI, VEN, SIPOABS, STN(CAPLUS, REG), HHLHH & ¥, Organic electroluminescent

C. AR

S, %)
% m

SIRSCE, mEEnt, JREIAEOCB T

GEENIE TSN

BRI ER6-10. JTHEH125,

X CN 104672231 A (bR EMEHHEEEAT) 20154 65 3H (2015 - 06 - 03)
WwE1-2, 9-16, 23-24

AR T-11,

X CN 104672228 A (ALpU@MEHLARAT) 20154 6/ 3H (2015 - 06 - 03)
FHE5, EW1-4, 9-12

X KR 20140103008 A (CS ELSOLAR CO LTD) 20144 8H 25H (2014 - 08 - 25)
PHH 0072, 0221-02461 B¢, {L&H163.

172

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,

“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%E[E‘J%iE‘ZZEQ\W‘EE‘JE?EEE%E‘Z%%U
g E’J/W‘EEI 15| e DR HA R R 2 et & | A R SE (i

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

BEXT UL ST SR RRARBE I A, BT E ) — s 5| T

by
Hix

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341
20204 3H 18H

V] oz B4 5 M 2 1 341
20204 4H 14H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH S (86-10)62019451

SRE R
i o

G50 (86-10)62086315

PCT/1SA/210 3 (58271) (20154E1 1)




EFrRRRE Il P iR 5
PCT/CN2019/097700

EANRE = RZRAREBE—ERER R TT535D

A [ o 2R B Aor A [ s R R R 2 TR, B0

BT AZI 24 T BRI 2RI R %, AR E Prk Rl i i e 2 AT AT FER R A AR 2K
A T IE A H AT 2 SR B hn 9% 0 55 s R B 20 AT AR R BRI SR BT R R, A R R A ol (A n 9%

00

H1 T HE AN BUZ I T 50 BEOREAN R I 2R 2, ABIPRR 3R IR 00 A TR AL R ZER,  Bfhit
B, RBURIER:

0o ] it AoRammgan sk i . Bk, KRR 45 (00 BRIk ek R T R L5
2 W LRV ZE 2

eI ER L] wow Adten 7o ide ks, IR T S0H, SEHE, S0 T S,
[ i s 7ok e, IRIHEAS T S90S AEAN 0 R 0 e S Ph b 13
[ s i semt ka7 S 4.

PCT/ISA/210 R (E1TET) (20155F1 )



Bl s 18 5
XTREERNESR PCT/CN2019/097700
W B 3 PR S SO el 7 e el
CN 104672231 A 20154 6H 3H T
CN 104672228 A 20154 6H 3H CN 104672228 B 20174 28 22H
KR 20140103008 A 20144 8H 25H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report
	Page 44 - wo-search-report

