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Provided is a novel compound or a light-emitting element with high emission efficiency. The provided
novel compound includes a bicarbazole skeleton and a benzofuropyrimidine skeleton or a

benzothienopyrimidine skeleton. The provided light-emitting element includes the compound.
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Provided is a novel compound or a light-emitting element with high emission
efficiency. The provided novel compound includes a bicarbazole skeleton and a
benzofuropyrimidine skeleton or a benzothienopyrimidine skeleton. The provided

light-emitting element includes the compound.
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S BERULUEEENEBEANREEE =N LY
BB T o  WENITH 250 fin - FEHE—H
EMHMMHENELAEREREN T ALESERE
T AN ERERFEEARAEENVERETUNETSRE
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% WHEASHTENRLTH - B4 BIUER
Ih & 1 8 T

[0324] SB4h > BHEBEEAEBMTR 1 Fw 0 A% 5
- EER RN GSEARSEETTNED —
MET > TUREE—BEHREARSNELTH -

[0325] 540 > &% BT 106 FRABBEKE 170 &
ERERFER TN IRERIN 4 FIRWELE 130 X%
B 135 IEERE o L BHTTME 250 RABHLMRENY
FHTH FIUEREY -

[0326] 5 4b - W 6B Fim > &LE T 106 Fi & K
B 120 B EBEME 121 IEBEME 12228
BB AR R BB 122 BT8R -

[0327]

(BT 120 9 2 S HE &)

T S & 120 98 56 He &) & 1T R -

[0328] R —HEM (EMH 101 R EHK 102) HEFE
EABEANBEFRBREAESHEE 120 PEE&E > HEER
BEF - MR EBME 121 FEENEAREEMR 122
MR THERTEREEME 121 WREE -
[0329] EFERM EEME 121 WEEBRESEN
ERE  BEEMBAEMETEME 121 1 S1 EREBIEE
BARL 122 89 ST AERE  HILE R E BN 122 WHEH
o

[0330] N ZE MK 122 BREXMHE »  FILERER

Cl'

“52

;
o
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AR 122 TR EEREER  FEME 122 g RET
B W BTEIEHLNE  ZEMB 122 8E5
EESBLBTER - B4 SEFEME 122 FHTF
AEOTMERNESEALEERSTENER THLREEE
1

[0331] B%E  HEBFOEEATMRREBME 121
WZEYBFENBRETRA - B 6C R ELITHE FEEHM
Blo121 BEZEEAR 122 MMM o B4 TETEE
6C MR H R THERSE - X8 - AR TEHMHE 1216 T1
R ERENZEAMR 122 B T1 £ > FRUER 6C
PORH L EAER  BETEME 121 & T1 AR &
SR AR 122 8 T1 fEE -

[0332] ‘Host (121) : F B E 121

‘Guest (122) : ZFEHB 122 (BXHHE)

Sen : TEEH R 121 89 ST B

Ten @ EBEA R 121 89 T1 £ P&

Sro  FEMOB 122 (CBXNME) B ST AR

‘Tr @ B MR 122 (BB ) 0 T1 MR

[0333] WE 6C Fim r BH=ZE/K-=2EHW
( TTA : triplet-triplet annihilation) R &EH FHNEE &
RWZEEMTEMEER  ETMSENHRENREEEA
BENTH ALELSBRAEEEIBEME 121 89 S1 £
B (Sen) WEBWEE R FHORE (2BE 6C &
TTA) - FEME 121 WEEYHEN S BBIEEL
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HENZBMZR 122 89 S1 gEFE (Seg) (2 MRE 6C AYEER

M OB,) 0 MREBME 122 8 E S o s 8
B 122 8% -

[0334] B4 > HHNEB 120 SHEBH M T O HE
HAE (BB 1x102em™ ML) B> AMAREES
ERMFNAT TESENFAEAN-SEEMTON
JE - |

[0335] B4h > BEEZBEE 122 AT HE ST
RESEUMSEE > DREEME 122 NSEREBERE
EoOMEBLEEENEL - AT ETEMAR 121 &
TLAERE (Ten) ERZEMR 122 89 T1 AR (Tre) B
HEAHR 122 WS EM BB 122 19 T1 £
B (Tro) BB E|EEAME 121 8 T1 S (Ten) (2
B 6C (7B % Be) > AREMAR TTA

[0336] st > EEME 121 &R KA A A
TTA BB ERAE BB ENE - Bl BE
BB 120 PARASEMBEN B AEEBYE
121 gy TTA B B EEMSE  LHEAEE RS EBY
T B AR 122 AR MBI BB - B > EEM
Bl 121 89 ST EEME (Srw) BEBBNERME 122 17 SI
W (Sre) ° B4 TEAE 121 8 T1 R (Tm) B
EBENEEAMR 12268 TIEBR (Tro)

(0337] REREEBME 122 61 TI £K (Tro) 1
REBAE 121 89 TR (Trn) 850 BB EEBHE
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121 xR 122 WEELEFEREMB 122 B & B
€ -HEWNS  HERIEBM 121WZRBMH 1220E
Bb®ER/RARR 0 HR 0.05 BN - HIL - W EEST
EERAR 122 P HE&EGME - EFLUEERREEEMH
121 89 T1 BEME (Tew) EIZFBEM A 122 89 T1 BEFE ( Tro)
MEEEBXENBR -

[0338] A& - EB|HMH 121 TUBHE-WEEYRE

R TS EL R

[0339] HZ KB 106 RENET 108 HREFHE
BHEERANEEMRE > BEEXE 170 & %HE
b BHBNE 120 NEXAREREEERTEEE—H©
BHiEE  ERAAS - EHNSERBOMNORRETER
BESLROEY - RE BHEE TTA BREHEEE
MEXOBHE > TUREEESLIANSEETE -

[0340]
<B N TG EER 2>

B 7A ST 252 BY B E o R I -

[0341] 81 L& 5E70fE 250 EEH - B 1A im0 #
YTt 252 A EM (EHK 101 BERK 102) X EAE
SEBRET (FEH TA FEBHET 106 K&K ET
110) « B —EHHFETEAEHAB 1A FIRMN EL B 100
FIRE G HE o B4h > B EST 106 BERET 110 B B
=k O A R LHT LR R E (9 45 R

[0342] 540> EB TA iR BT H 252 B G BA
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K 106 RBEET 110 EHHET 106 HE%E
110 MR EEENEEE 115§l BERE EL
100 8 FA 3 % % E 7T 106 -

[0343] B4b - LT 252 EFEHKIE 140 MK
170 - B4h - HHET 106 BT SHE 170 BAEER
AR 111 BREHE 112 EFEHE 113 RETE
AJB 114 550 SHET 0BT RHE 140 BLES
FEAE 16 BRE®HE 117- BETEHE 118 RET
ARG 119 -

[0344] 40 - BRI EFER AR 1 F w60 74 2 5
W EEH TR A OERER RS AR TmE D
BT W LR TE B R HOR T 9 8 T -

[0345] £ 6 B 5T 110 £ % 5 J8 4 £ B & & B 3¢ M
K- SRR BEGRE BRET 110 FAENENLE
140 @& B MR - SXET 106 FAEHELE 170 &
sEmER | FRNAEHN - EEREAAN LAY - &
S L BB 110 FABOEEE 170 BER LT
FRIBEMAR 4 FROSKE 130 RSB 135 #9465
M o F 3O UG B B 85 S T 4 252 09 S5 AE B A1 -

[0346] W 7B FiR - &K BT 110 B A ¥ 69 % 8 8
140 & XM 141 IEBAR 142 B4 > FBHH
141 e HHIEEY 1411 URBRERLEY 141 2. TH
BLBE AR B B 6B 140 A& M A B AN 142 AT
Ey% o

H\IE_:H F“ Mas

Il
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[0347]
ET3 BUTCE T T O N

B R B 0B 140 605 6K B TR T -

[0348] )8 140 PHARLE T 141_1 BAHEA
L 141 2 R REE AT -

[0349] FABHIIEET 141 1 BAE®LSY 1412
WG NEREAVRUEEAVWNALHT > KEw
B.HT - ERASERMBMEN(LEY B—EEHE
ETEEEN e -

[0350] B 7C MBI JE 140 P A E KIS Y
141 1 BHEEY 1412 REBME 142 KA -
S4h o FE R BB 7C o AR 5T 5 -

Host (141 1) : AHALE®W 141_1 ( EBHH)

Host (141.2) : HHALE Y 141_2 (EBHE)

Guest (142) : ZEH R 142 (BEK M)

Seut AHEEY 141 1 (ERMB) B S1EE R

Ton: HHEE 141 1 (EBAMR) & T1E R

Tro: FRME 142 (BEKH R 19 T1 T

Spr: WEEH SV SR

Tep MEESE S W T1 AE B

(0351] BHEET 141_1 BAREEY 1412 BR
MEEE AW > WOMBEEAME SI B (Sp) B T1 K
(Tre) R AEAEBOER (2 BE 7CHKE E,) -

(0352] B AMALEY 1411 AARESY 1412
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TR —EERER ZS—EREREF  REME R ERHE
e RE > EHR -EARSBRZREE > FHESS L
MEFRARABEMPRUEESY - HIL > #O6E 140
WA BFEERBREEEYTFE  HEESYNE
BEREPE (Spe Tes) BB GO ERME (B
& 141_1 RE#AEaYw 141_2) 69 St M (Srm K
Serz) & T MM ERNRFRER IR 141 BY
WMEE - HIL > TMEERSEXTHNEEEERE

[0353] A% > BHBEHEHEESY (See) K (Tre) B
MENEEEBI ZEBME 142 (BEXHME) B T1 £
MEZ &Y% (SRE 7C KR Es~ Ey)

[0354] BABEESWH TL ERE (Tes) WERLER
M 142 89 T1 REME (Te) & 78 T1 SERWBEG RO L
B AU EANREHCYNEENZTER=-"ERSE
RER M BESE S Ay SL AEPE (Ser) K T1 REFS (Tee) B
SIEBEAMRE 142800 TLETE (Tee) -

[0355] BT H B SAERHRBEEAEBIE
B 1420 BMAMEEWH T1 R (Tr) RERFRNK
BRPREEESYNEERLEY (AEHLEEY 1411
RE#ESY 141_2) 85 T1 ERE (Tem K Tew2) ° H
o FEGELEE#RLGY (B%LaY 1411 KA
& 141 2) BN HEESCYHN=ZEFE R FENZE
B MERBELERBEBEEYAETREE 142 I EH

% -
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[0356] HEEBIEY 141_1 BAEBLEY 141 2
AR AEABHMBMENILEMEEEESTFEGHN LS
ME S EAERAREROLMA S HEE & F ¥
% - HEBENS  EABRNEHENLAY : BEETFER
B e BRERE 1:9 F 91 (EELL) WRERN - 2
S BEHBAERGEE  TUESH ISR TEE - Bk
ANAGHHBFEECERETESY -

[0357] fER THME 141 CREESY) BEBME
142 (S FHNESSEBEBRNEE - BEHETX 4 5
WAL AEN S (BE-EEETER) NEEE
H (BEFXBREEED) fwERE ETRE - BRIE
Hi R M AR T TR TS BB TR 3

[0358] MOt > BT ERIBHE (REHEEY) W
BEYSHIEEME NN ERSRNEEERE S
A RENE ZUESEAYN S LTS
142 HEBEERE—0 (BEE—F) WRKBEES - K
o HMESEREME N8 RRENE SRR -

[0359] # oG & /@ 140 HA L& - o LU 3%
HEE R EENRE 140 AR 142 (BEXAMB) B &
oo

[0360] EARPEESE D > HEK LB R E,E By i
W@ F2f8 B ExTET ( Exciplex-Triplet Energy Transfer : i §&
EAM-CEREBEMEB) cBMSZ o EBNE 140 F
EAREEESWEEBME 142 WM BEOGEE - F1
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BRT > A —ELEMEHE Trs [ Ses 697 % [ 5 M6 3 %
B S MNEBNBETERS  RETUEEOMEES -
[0361] BREEWE » HEAKEBHE 140 WE LML
KEBHG 170 NEXEFEEE—QAGSHEHE - &
EHERROE RO NNERTEERES (LR
S o MR BHERGEEENSE WA S T
RE—BREESIENNERTE -

[0362] £ Lt &Mt AR EHET 106 K&K
BT 108 A E T 106 REHET 110 NEBMHFE
SN ECETUEBXTURE - E&HET 106 &
BHHETT 108 WBHET 106 REHET I0EAIRAE
A FEGO N TR 8T8 250 REKT
B 252 RBU/NEREERS ST EN ST H U
BN - B BHLET 106 BB ET 108 I K
B 106 RENET IVAGEFERREFTAEGHS
e HIThEE N B B AT ORI B 0 BT 250 RE KT H 252 K
BEFSEBRRNENRTE  FUB®REN - g B
HEHERSHE 120 IBHE 170 P —ERWHERES
Y B 140 RMIEHE 170 h— ERWEFEEEXEERH
% EENRTR > SREEFANS R EMENY - HILg
S TEH 250 RERTH22HERNEHALHBEEEIM
8 oA -

[0363] LGB EABEEO BEY - BhES
Yo G 120 B IE 170 B HE 140 HE KB 170 HI % B
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Rt THUEEaGEN - L8 ERNEHE R
ERENABEARELEACE  Go - B8y
BB

[0364] Bb4h » 1 TT BLES BTG 120 - S K8 140 - &
B 170 o E b — B — 4y 8 B B IR0 5 % 4 E 1
B —ASaAFTRMEREE - WRER  BHE
120 #HJG 140~ R W 170 9 H— (8 th 7 b 1 7
BU LGS EBIGR - Bian - 0 BHEHE — 0 &%
BE—BHRBNE S NBATREBONRT - 75
CEAERERE O EGS BB B -
BB AT T e Y E TS = 88 0 B -
FEILW R T % — S BRI — % B A & MR
T RAEARRENRE - B E—BRENE =8
B A AL & 9 8 6 AR BE T LU B A 5 AR FBE G 8 8 o
M9 T BE IR LR DU B 2 B OR [F B B ) % % 19 T £
MO AR o BB ETIR PR EL 2 B 4 0L R BB £ 69 % O 60 30 £
SIS R LB = A K B L
BB G RN R ARSNGB -

[0365]
<TT R B 3 JB 19 MR BT >

TE BT ARELE 120 BB 140 K& KB
170 (9 M4 B HE TR BR -

[0366]
CRTR SR 120 B0 B )
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EHHE 120 B ERILD > EHME 121 F7 &5t
BIR K - ZEAME 122 CEXME) SBEEBEE 121
o GEREBAR 121 0 S1 EREEBEME 122 (B
Se ML) B ST BEMEE 0 HFMATE 121 8 T1 AEMEHh % o
P 122 (EEMR) B T AR -

[0367] #E&NE 120 T > HEBEHE 122 B AR
B Bl EEAEERTR 3 P EREBYE 133 F
Bl 5% B9 MR -

[0368] BEAAHAEH AN BEE 120 F 0 ER/AH 121
MR E SR RS > BEAMT N BEE - = (8B
FEUE) 88 (1) (G : Alg) ~ = (4-FE-3-LEB
B ) 48 (1) (fH8 @ Almgs) - # ( 10-% % 58 3% [h]m
) 8 (1) (RS : BeBgy) -  ( 2-FF B -8- 3R
) (4-FEEFEW) £ (L) (S BAlg) - # (8-
W) g (1) (REM © Zng) - ® [2- (2-3 3 12
) ¥WIEE (1) (@ ZnPBO) -~ E[2- (2-F W
D) ¥E®IE (1) (fE : ZnBTZ) E&BELSY
(4-BEEHE) -5- (4-S@HTHEERL) -1,3,4-18 =8 (i
M : PBD) - 1,3-%[5- (B THEERL) -1,3,4-18 — 0
2-HE 1% (HTE © OXD-7) -~ 3- (4-BEE) -4-F & -5
(ASHTEEE) -1,2,4-=0% (HE: TAZ) - 2,27,27-
(13,5-%=#) = (1-¥HE-1H-EH0%K%) (HHHE
TPBI) -~ 4L WEWk ( B§ 7% : BPhen) -~ A E ( 5 :
BCP) ~ 9-[4- ( 5-%E#-1,3,4-18 =1 24 ) 325 ]-9H-0f 1

-8
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(f57§ : coll) EHBLEEY > 4,4-8[N- (1-55&) -N-
RERFEIHE (B ° NPB 5 a-NPD) -~ N,N’-#% (3-H
EXE) NN-ZEFE-[LLU-BEI]-44-" g (G
TPD) -~ 4,4°-% [N- (#8-9,9°- % -2-5 ) -N-F & g & 1§
* (% : BSPB) E N EFHILaYW - 54> AMLUEBHE
TTEY - FETTEY - WwTAEY - E (chrysene) TTEY -
Z XK ¥ ([g.plE (chrysene) TTEMEHSZ RIS EFILLEY
( condensed polycyclic aromatic compound) -~ E f8H# >
HLLEH 9,10- K EE (M : DPAnth) ~ N N-ZZIK & -
9-14- (10-F E-9-BE ) FE]-IH-k W -3-fg (EHHE -
CzAIPA) -~ 4- (10-F &£ -9-BH & ) =F I (EHE

DPhPA) -~ 4- (9H-0RME-9-E ) -4°- (10-FE-9-FHE ) =
B (f5F : YGAPA) ~ N,9-— FK FE -N-[4- ( 10-ZFK £ -9-
B KAE]-OH-HR®-3-F (M  PCAPA) -~ N,9-Z %
HON-(4-[4- (10-35 56 -9- 7 85 ) 3 25 ]9 2 )-OH-If e 3.
(57 : PCAPBA) -~ N,9-— XK E -N- (9,10-— K F-2-F

o}

B ) -9OH-nk M -3-B7 (f§ 78 : 2PCAPA) ~ 6,12-Z" H &
5,11- — ¥ ¥ -~ N,N,N’,N’,N”,N”,N”’ ,N”°- )\ K & = K ¥
[g,plk ( chrysene) -2,7,10,15-P0fF (f&G 7% : DBC1) ~ 9-

[4- C10-F A -9-F &) FA]-9H-tk™ (fHH - CzPA) -
3,6- " A -9-[4- (10-F K -9-FH &) FE]-IH-ipk (

% : DPCzPA) ~ 9,10-% (3,5-Z“FHEFKE) B (HHE -
DPPA) -~ 9,10-= (2-%%Z) & (7 - DNA) ~ 2-= &k
TE-9,10-= (2-Z%HE) B (5% * t-BuDNA) -~ 9,9°-

7TA1258 . -132 -



1740841

B (5 : BANT) -~ 9,9°- (K Z%-3,3-2 &) T3
(f§7%% : DPNS) ~9,9- (Z X ZW-4,4-2 &) 23 (H
% : DPNS2) B Kk 1, 3, 5-=Z (1-EE ) X (B -

TPB3) % - R EEYWERCDIANYWESTEE -—EXZE
EALERERBME 122 WERANERNYERT - 1L
Gh o TMERERAR | RN ASHN—EE KT8

E&? -

[0369] 34k » B9 /B 120 o7 bl 71 J8 Bl F 89 % {8
EBRE - Bl EREAERE - HARRBEE BXE
ME BN EABRENE 120 OERT » TUKERS
FEEEOYERRN S — S BN ERME LA RER
EFEGENMERRE S LEN B

[0370] S4h - G 120 5 > AR 121 B
M —BEamlR YTNEHSELEDER - RE -
SOLJE 120 AT DA S E AR 121 REBAE 122 M4
B R -

[0371]

(T &Y B 140 8140 )

EREE 140 MR E R D - LA 141 FF & th
BlE Kk ZEAME 142 (BXHE) SRR EBHME 141
oo HOLJE 140 B E AR 141 (BR{AY 1411 1A
HLAY 141 2) B9 T1 ERBERSNEEME 142 1
T1 4 -

(0372] VERABEY 141 1~ BT - 5ES B8
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SWILL AN T DL B S U AT A ST A - 3 3 K
W T A BEUEURAT A - TR IEBIBW T A - T E I
WEUY AT A T IEBRMEAT A « WUEATAY - ST A
) WLUELT A c B VEATAE Y  EWATA WS - fF B
RBIT > WM BEEEERRE W EYE - HRERS - A
DU R TR 3 RN E T R KB O 8 e
K -

[0373] EREMIEY 141 2> RERERTUHEA
BLaw 141 1 R EESESMENE - HETS
W] B B M 0T 20 3 PO HO B T B AR R O B
MR - B BREBNARESY 1411 HARLESY
141 2 BT BN SRR 85 & 4 19 & ¢ W 1 B 2 B8 AR 142
(BB MZE MLCT (#4BHEROEHER :
Metal to Ligand Charge Transfer) BB R WKTF (AEB &
BENE—HONBRKS) EBNTABREERLEY
1411 Hi &y 141 2 REBME 142 (B X H
B Bl THUEE EHLNEGIEZRETNSEN
T e SRR fF 0 FEBAE (D IE O B e R £R 8 BB 50 M R
BERT BENE - HORKSREREDEENREE -
Boh > EHAR | IR AZHN —EEREFRNLEY
HNEERBEENEERZBERNEE > FUEE R
fEAEBILEY 141_ 1 AIAHESY 141 208 —(F -

[0374] fEBZEBHE 142 (BXHE) > THBE
S 8 HEARSBESV NS BHESY > KT BEN
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EEMRE S PlUKERUESEESY - FRMBUE
BN > T EY 4H- = Wi 2 - 1H-= WA 38 - ok
I EE BE - MEUE AC RS - v UE ECRB - Ob iR BC RS BCO EEUKRC AR
- FhEBHECYITUELAERFIMNELSNHANE G Y
S -HHMMs  IMNERAEEREARN 4 PEAZEMHM
134 F B 7= 09 #4 %} -

[0375] fEREERE 140 FRE SN E XM E - ERRE
HWE—ERSREERBELNM BT - FAEZEHK=
EMBEERMELRNME > BRTBEXM R 24 > ATLLE
HEGEEEZEMEB - ik 7 L&A R BELH AR
BREEEHMAELEEZE LML -

[0376] 4 » BREAELEER LM BB LUE
EHEBR-ENSCHERIRAAEREREEREZRDN
Mk XEUEHEREESE S (LB 5 Exciplex) 9%
{8 A1 ) K -

[0377] & # G AL 8B 2L M R B — T A B S
HEmNS > TLNERAEREAFAR 1 InNAEHN —EERK
TR EEDRER TR 4 RORELEER MR -

[0378] B {E K X &M K F 24 JE (b & B & X M i
B BELMMEPRBAEESEYIREBLEYMER - &
i BHABRERFERALAZGBERETNILEYRE S #
KRERNEEYNES  ZEECPTRBEEEY -

[0379]

(T AP ENE 170 9 8H)
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EREMN B LG 170 B A8 BRI A R L
EHARX IR FRERAR 4 FFRNS BRI > ®H
G A B MG T E 1 BT A A 8 U A9 — (B B 5 R M9 162 0 B
T o BB o HT DL O 5 K AR S 9 8 5 T 4 -

[0380] 34 - BA S ER KB 120 BHB 140 R &
HE 170 R M N BREEEERN > TSR
MBS R E - K S BB  8 4 0% & 3 58 B B 5T £ 1 41
B0 0 DR A T O R R 2B R R B T O B R
5556 70 4F TT LS B 3 68 5 - |

(0381] S 4 » AL BERSE (BEEZEESE
) B Bk o IV R ED RS A9 905 Y R 8 5 B 5T
106 BHETT 108 FHET 110 REHELE 115 -

[0382] 7 B #i 5 2 BT R 0 46 HE T Bl 81K i 3G 7 =
R I B 45 6 2% 0 4R & T B O -

[0383]

N

EAEKTRXT  2£EE 8A ZE 1ICHHEEFHRE
Wi a3 BT S TR 9 6 R R B Y 45 9 8 T 1
) B T -

[0384]
<B TN EEEN 1>

B SA BB 8B IR Ak 8 99 8y — (8 B B = 00 8
e EIEE - 8 SA R IE B P AEE 1A HENE
BT HEAREEE 1A HEGTENSS o 0 H ST
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%
101b - HEE 10la THEHEZERE 10lc- LHEEH » ¥
%

BREEE o R4 EAEBEE 1A FToREYID AR A [E BY Th B 1Y &R
SHEMEBATHRRERER AREBEFHSNA -

[0385] [@ 8A K IE 8B Fr /mAY 6T 260a k36T
B 260b BEA LB IBENR 200 EMAWEERZTH (ES
BED) MEBNTTHE > LU EREREIE EER 200 Hix
WA RNEESES (EREH) BZLTHE - -FTE > XF
BE 09 — 8 B 5 77 =30 R 5 BR 7 Bh - L | DA 2 R 3 O T AR P
BHHACRMBIER 200 WETR T IO W BN ETHH
( # & & : dual emission) BT H -

[0386] E#HXImH 260a REFHmH 2600 B EH
AR TER > B 10l REREFEBNXWNINE - 5
gh o B 102 REREFNHNXOINE - HFEH » EEHT
# 260a REHITH 2600 ZETEHEH A F L THE » B
101 BEAEARHNENIIE - B4 ER 102 WERFE
HEBYXHIIE

[0387] & ITH 260a REFENXTHE 2600 FEEI 200
FEEEMR 101 KEMH 102 Fih > £EMH 101 HEMH
102 > B HES%E 123B~ &% JE 123G &8 JE 123R -
Eah BEAEERIAR 111 - BFEHE 112 BFE
Mg 118 REFEARE 119 -

[0388] 24N fEBBEM 101 WEEN —H D > &%
T 260b AEHBEBRE 10la BEJE 10la FHETE

i
fE 260b A AAHEEE 10la HEEE 101> BETE
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101c REFHYEEAEK 101 -

[0389] FE &Kot 260b - HEE 101b HEEE
10lc BRI LA ARBNHBREK - X LHEMEEN MR
e EEM 101 EFEEERE 101a # 48 H 8 E E MKk
BFHNERRE  Z5EEE® 10l WBREE TNz &R
ETBEERR  FIUERREDN -

[0390] Lo - E KT H 2600 - EDERBEE
BE 10Ib FIHEEE 10lc FW{E—1E -

[0391] 5S4 » B 101 fr B EWWEERE 10la -
101b~ 101c A DUFEFEEK TN 3 FrcBIEMHE 101
B 102 EENERBEMH -

[0392] £ B 8A KkIE 8B H - fEHMEMH 101 HEK
102 REFWESE 221B - B 221G HEEE 221R Z 4 7
HESRE 145 SR 145 EF R &M - 2[RE 145 &
SBM 10l WIiE - TEAFHZEHREEZNREON - #FH
RESRE 145 ALK EEHNER 200 DAYEM 101
vl BN N

[0393] phéh - ¢ /E 123B E &K jg 123G A DIAEH
oiEE 45 EBNWERTREANRBEEEWER - 54 - &
Yo 123G HEE g 123R AU EHESIRE 145 EBNE
BHEEHRLEBNELE - 54 > &6E 123R BEE NS
123B A DLHEHESIRE 145 EBNERPEAHLESN
& i -

[0394] 7T FEEE 145 REBFRGMNT - £ EE
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MERERMBBR - FBREEMN - TLBH S
W E&8LEW - S8LEW - §4% - S FlEE -
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2M K,COgzaq
» (C-1)

FRZ /EtOH

4PCCzPBfpm

[0724] TEHRHELLSE 3 PEINEOCEHBS
B R B AL B SR 4 ¢ 5 (JH-NMR) @I E&E - B 39 1
dO'H-NMR 5% - HZERTH > EASRER 15 &5
AEBHAN—{EE G XA 4PCCzPBfpm -

[0725] '"H-NMR § (CDC13) :7.31-7.34 (t> 1H) ~
7.35-7.38 (t> 1H) -~ 7.44 (d>» 2H) -~ 7.46-7.51 ( m -
2H) ~7.53(d>» 1H) -~ 7.55-7.58 (t» 1H) ~ 7.61-7.69
(m>»6H) ~ 7.76-7.83 (m » 4H) ~ 7.92 (d>» 2H) -~
8.24-8.28 (t>»2H) ~835(d-» 1H) ~ 8.45 (ts>» 2H) -~
8.91 (d>»2H) ~9.33 (s> 1H) -

[0726]
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<4PCCzPBfpm &Y % 1 >

BE - FARERER-BEE ﬁ?Fﬁ (Liquid Chromatography
Mass Spectrometry » f& B @ LC/MS 73 #7 ) ¥ FT 5 Bl By
APCCzPBfpm ETHE (MS) o#f -

[0727] & LC/MS Zy#re » FIAKXFEH ( Waters) 24
5 813 H) Acquity UPLC #1T LC (A BHT %) 4 8 » it
FIRAFEH AT ERN Xevo G2 Tof MS # 1T MS o
(BEaH) - HELCOoEFEMHNERER Acquity UPLC
BEH C8 (2.1x100mm > 1.7pum) > & & 40C - £ ¥ &) 4
T ERERYME AERIE FAEAHME BER 0.1%H
B /KBHE - 534 LERERER 4PCCzPBfpm BN & {5
Fo WEHFMBZBEWRBREGESR - LK BEAERE
B 5.0uL -

[0728] 7& MS Zpfr# » FHEEFHE (ElectroSpray

Ionization » % : ESI) #{TH T - LK > BEEMESE

RS E R 3.0kV BREAEAEERESR 50V I HMIE
T ENXETHA - EHEE (collision cell) AL L
R EEFITHN m/z=653.23 WRSMEBEIES KB KFE
HEBRMTEHET HEUMERNEE (EEE) REL
70eVe B4 FTAIENEEFHEZT m/z=100 F 1200-
40 FRH R P AT EE RS (TOF) # MS *zx/EJ%ﬁﬁeF%EEﬁ%%E%
Y & R -

[0729] HIE 40 RY& R AT A - 4PCCzPBfpm X E1E
m/z=575 ~ 533 ~ 482 ~ 407 ~ 329 - 245 [ff iF &% 0 & T 8
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T o HIRE 40 FIRWNE RSB KIER 4PCCzPBfpm HY #
MO ER > FUOTUNBREREBAERESEY T W
4APCCzPBfpm BV EEH &K -

[0730] m/z=482 {8y T B T &5t & 4PCCzPBfpm
by ZAER R ENRENEE T 0 m/z=407 FTH
TEHETHMGETREEREUERZGERTE P RENKRE
PS8BT > m/z=3290 N THFRMETSBIFRKEZ D
BRTE - SHRBORBNBEET  ZEEERRAT
4PCCzPBfpm B & K A FHIF MW - m/z=245 IO FBEF
W {5 5t B 4PCCzPBfpm A 38 BE 3% 3 0k I FF & UE AT & 09 AR
RGBT > E&ER KRR 4PCCzPBfpm H & H & % I 1k
TR - U UE o |

[0731] #¥#ZF 41 RHBEERBRFH 4PCCzPBfpm
BT g St B R B L B 42 mH EERERET R
4PCCzPBfpm fy B WOt 5 Jt S 4 L a8 -

[0732] FER U LR R E® - F ARSI R oot
Ext (BHAS A grHEEN V550 3 ) - FERAR
iy 4PCCzPBfpm MY W UL L2 241 TR WL » /& AR
th fy 4PCCzPBfpm KY B 2K & K BY T U O 85 Bk &= 4 % M & H
HKH R W s o BhAh > EE AR UL EE B W T WUk ot s
¥ 4PCCzPBfpm HEEE A EENR LRBEEL > I H 1K€ &
B A By W U % BE R R T BE Y T U B T S B Y T IOt B
R E G e o FIF PL-ELAIEREE (HHEXEMN
FEERGHEE) - FEBEHPH 4PCCzPBipm 9 4 4
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Je 528 4PCCZPBIpm 7 T 3 7 M M A 75 26 I o 8 15 1 & -
BESh 5 B HG % B MG APCCoPBfpm R AL HEM b
B3 RE R SO AT ORI o DR Sh B U RO B R B A 6 Y
HEEG SR C EHAEEEERR -

[0733] ik T & - 4PCCzPBfpm #7 B % ¥ Wit F 9 16 K
B B B 380nm W 0 BA S EER 473nm [
(MBS B R 3900m) o AN - B AT A R U E A
302nm M BASHEESR 525im WE (RBRER
392nm )

[0734] AAERPAAXBEF AN EEE (AAR
e mat e s AC3) M EEERE TN
4PCCzPBfpm Y BB E A - HHRNB O FBREQELE
B &M T # 4PCCzPBfpm Ay HOMO fE & & —5.82¢V - H
B 42 895 AR UK AR T A > fE B R E B
K Tauc B4 & H Y 4PCCzPBfpm A9 T UL Ui & 2.82eV -
B TG E B SR AE MY 4PCCzPBfpm Y% E A R W A
2.820V + TR A E B EI 69 HOMO £5 [ B 2% #E IR 0 £
] LL§#% 4PCCzPBfpm By LUMO A % I i % -3.00eV « 4
B - T GIEE RS R AE B9 4PCCzPBfpm E A 2.82eV £ E A
e

(0735] B % > BHEBKRZEE (CV) HE
APCCzPBfpm ) B AL B M (&AL K 84 1 8 B K RS
M) - EWMED  EEBELSSFE (BAS HRA G
( BAS Inc.) 83 - ALS B 5E 600A =% 600C) - i H ¥ &
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L&A BPY NN-_HFEFRKE (F# : DMF) il
BRETHE - BHEF > FHENRSZEBN T /FEH
MEMEEHENGE &L AESHEERLEESEN -
BREMEEEM FASETEBNEREMMST R -
494V TURZBENMBINEEENEHZLEY
y HOMO gE & &z LUMO g5 [ - o
[0736] H CV I E A& R "4 » 4PCCzPBfpm By & 1k
Bk 070V BEHEBM BE-1.94V--#H CV IIEMEHR
) 4PCCzPBfpm #J HOMO £E & & —5.64eV » LUMO £ & &
~3.01eV - LT 41 » 4PCCzPBfpm H A LUMO K% K

B = HY HOMO fe & -

i 2

[0737] EAXRBEAF > HEEMIT 1 RN
B (GO) RaamybeaW e —® 4- (9-FK & -3,3°-H
-9H- IR M -9-K ) E H Bk I [3,2-d]m g ( 5 -
4PCCzBfpm) (&= (133) ) WEK T ERZILEEY
A ST A -

[0738]
<& Pl 2>

(4PCCzBfpm B & % )

%, ENEBBRE S W IEE DK A 0.15g
(3.6mmol) M & L3k (60%) > —EIERE—EH A 10mL
) NN-— R E G (fE 0 DMF) - BA 2545 0
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T @HA l.lg (2.7mmol) By 9-3 F -3,3"-Hk -9H- Ik M A1
{smL # DMF f38& % @ 2B FIET 30 5 HA B -
B E  BEHEAAE 0C > A 0.50g (2.4mmol) HY
4-F (1126 3+ W 0 3£ [3,2-d| W BEF 15mL Ay DMF R &
o EEETEST 20 NEENERY  BEHREINKERE
BAVKKSE » RIMEE > FIAZBRZEEFNAEHE > M H
MM EE/KETRER  FINRESE  ETEE ZBEWX
RS ENERNESE  HBEBERE (28 FE: 28K
ZHEE=1:20) AfFEHMARNNYBERREREZETAL -
HANAPERCOCENEGABELTE S &8 1.0g
WEMBNYK 4PCCzBfpm (EXR : 72% > HBOGEHE) - fl
AREREEKEZ 1.0 NEOEBERBAELEL EFE
gifbd s EFE R 2.6Pa HERKRKE R SmLl/min 9 FKAE T
DL 270CE 280CHIEHEZLEEBRBETINHN - EH/EW
B > DL 69%E W REZE 07¢ WENYWNEH A
B THAERX (A2) THAFBHNERITE -
[0739]
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NaH O N\@

DMF

N7 -0 (A-2)

4PCCzBfpm

[0740] TEHRHAELMEFSREFEINECECERBDN
FIFA s R4 ok ('H-NMR) WAIEGER - B 43 /R
'H-NMR £ - HZERTH > EREGREF 2 F > HEAK
BHAN— @B 5L 4PCCzBfpm - |

[0741] '"H-NMR & ( CDCl;) : 7.31-7.34 (m > 1H)
7.43-7.46 (m > 3H) -~ 7.48-7.54 (m > 3H) -~ 7.57-7.60
(t>» 1H) ~ 7.62-7.66 ( m > 4H) -~ 7.70 (d - 1H)
7.74-7.77 (dt > 1H) - 7.80 (dd - 1H) - 7.85 (dd -
1H) ~ 7.88-7.93 (m > 2H) ~ 8.25 (d> 2H) -~ 8.37 (d>
1H) -~ 8.45 (ds> 1H) ~ 8.49 (ds> 1H) -~ 9.30 (s>
1H)

[0742]
<4PCCzBfpm 19 % >

BE O FAABEMEEBER-EZoHm (B LC/MS &
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) BETSEH 4PCCzBfpm BT E & (MS) o1 -

[0743] £ LC/MS i d » FIFXFEH AT HEN
Acquity UPLC #1T LC (KMEEMNZE) o8k > LFAH XS
s #iERN Xevo G2 Tof MS #1T MS oofr (BEESD
r) - ELCOBFFEHNEHR /A Acquity UPLC BEH C8
(2.1x100mm » 1.7um) - Bk 40C - EREHEF - {F
BRE#ME AFERHZE  FRAEHME BER 0.1%HE KB

- A MEBRE R 4PCCzBfpm FAFERHEERT » I
HFAZBWRBRABASGEEL - L BEABRZER
5.0uL -

[0744] £ MS S thp - FFEHERERE (GHE
ESI) #{TH F1b - lLHEF > BREHEEEH®RER 3.0kV>
BEAEABERER S0V i A MUIERE T#E XN ETH
A o fFEREE E (collision cell) W LL Ll RGBT 7T
M m/z=577.2 WS HiEIERBRERLRERL THET -
BEMESRNEE (MERE) XER S0eV - 55 A
HMEMNEBHERE m/z=100 E 1200 - B 44 R HF HRAT
BRSO (TOF) B MS MM BB FRTFNESR -

[0745] H B 44 W& R v A » 4PCCzBfpm F FEF
m/z=550 > 432 ~ 407 A AH FBETFT - HRE 44 Frow
&R R ARIER 4PCCzBfpm AV M B AY&E R - BT BUA B
HERELERNESY TN 4PCCzBfpm IFHYE ZE K -

[0746] m/z=550 [f 7 By F B F # (5 57 & 4PCCzBfpm
PRRIERABMBERBEERNBGET - m/z=432 AN
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FHTFHMESTAZBRETFTE - DB M AEH R EEREE
BRHPG T » BEEERTH 4PCCzBfpm £ & 3 3 ki 3t
EIE oo m/z=407 MY FBEF G5 R 4PCCzBfpm
i HPCCz Mi BEMU R BB B F > 2 & & & &~ B
4PCCzBfpm & & HPCCz -

(0747] % > B 45 ﬁﬁﬁ%f@fﬁwq 4PCCzBEpm
GO A S 3=l il 46 m M EERE T H
4PCCzBfpm #Y T W )¢ 55 & %5 & 55 -

[0748] FZRIE K T HY 4PCCzBfpm &YW WY 5 K % &
Yo EE DA K BRI R B 4PCCzBfpm HY Bt UR O T K % 5 0% 3
A E T EBEERE 1MHE -

[0749] R LE ™ &1 » 4PCCzBfpm HY H ZE 8 /R f A9 i X
W ERE 357oam M4 > R ARFEHE KRR 469nm [ i
(MBEER 358nm) - 4 HENBRXKRKEER
369nm ff¥ c R ARFHERR 515mm {E (RBEHFER
350nm )

[0750] HFARRFPFAHNLEFrs R XLELEE (HEAH
et gl AC3) HEEBERE TN
4PCCzBfpm WY MEEE - MM ASWHEBEEMERE
BEME > W& 4PCCzBfpm B HOMO EEPS B —5.77eV o H
46 BB RWHENER TN  RBEREHERE
B9 Tauc M4 B H & 4PCCzBfpm By g iE & 2.98eV o Hy
B> TIDL ¥ E BE R BE Y 4PCCzBfpm By EEEEN B
2.98eV BEMESZ A HOMO EREZERNME -

I
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A Bl 4PCCzBfpm #Y LUMO £ F& # Ml &5 -2.79eV - dl L >
H A0 [E BB AR BEHY 4PCCzBfpm E A 2.98eV AV EAEIR °

[0751] ¥ Z > HEHEBBREZZE (CV) A E
4PCCzBfpm WE/ILEZ2FHE (ELtREFEKREBEERERRERS
M) - FE-GHEHEEHL 1HE -

[0752] HH CV HIEW& R T4 » 4PCCzBfpm B & 1k
Bk 076V EREM A -2.10V- FFH CV AEMEH
9 4PCCzBfpm [j HOMO FE[§ B -5.70eV » LUMO FEE K
~2.84eV o LT 4 » 4PCCzBfpm E Ak LUMO £t & 8

% ) HOMO f5 it -

B i Bl 3

[0753] EAERA S  rHEEELAZHO - EEKS
ANEENERTHENREEARZ BT HFFHEE
TRH - B 47 nEEAFHEATHEN R THNEHE
SEE ORI AU THEEENFEAAE - LA LTRH
FIERAMLELEYNEBERERE  HMEaWAIUSR L@

2 3 B -

[0754]
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5o e
SR
[0755]
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[F 1]
& 7“;;“ [i f‘; Rt 5
Bl 102 200 Al -
BEFEAE| 119 1 LiF -
118(2) 40 TmPyPB -
E o BT 118(1) 5 DPEPO -
Tl | BE 160 15 DPEPQ : 4PCCzPBfpm 0.85:0. 15
BEERE | 112 20 Cz2DBT -
EREARE | 111 20 DBT3P-II : MoOs 1:0.5
Bk 101 70 1TSO -
Bt 102 200 Al -
BEFEARE | - 119 1 LiF -
118(2) 40 TmPyPB ~
B¢ ETENE 118(1) 5 DPEPO -
T2 | BLE 160 15 DPEPO : 4PCCzBfpm 0.85:0.15
EREmE | 112 20 Cz2DBT -
EREFAARE| 111 20 DBT3P-II : MoOs 1:0.5
Bk 101 70 1TSO -
[0756]
<EX TN EIE>
(BHTHF LHHE)
fEBEMK 101 FEKR 200 EEEEE S 70nm By

ITSO i - B 10l WEBEMK A 4mm’ (2mmx2mm) -

BE SCFREREAR 111> E&EM& 101 ELL
4,4°,47-(FK-1,3,5-ZB)=(ZFHFHEWR)(EH : DBT3P-1)
BE 180 (MoOs;) WWE ELtE (DBT3P-1I :MoO3) &K

HEE R 20om 9 5 X #EIT L &K E -
- 225 -

[0757]

1:0.5
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[0758]) #E - {fEREREmE 112> FEFREARBE
111 BBl 20nm BVEEZ# 2,8-— (9H-IFM-9-K ) -
FIrEL (R © Cz22DBT)

[0759] #E - fEREHE 160 FEFAMBE 112 1
PlEgER- (ZFERA) REIS/LEH (GH# ° DPEPO) K
4-T4— (9 —FEH 3,3 B —9H - M —9_F ) 3 B 1% I bk g
3 [3,2-d] % g ( f§ & : 4PCCzPBfpm ) # E & tb
( DPEPO : 4PCCzPBfpm) & 0.85: 0.15 HEE A 15nmm
T EITIR A - A EHERE 160 1 » DPEPO K
FE R M KL - 4APCCzPBfpm & 850 H F - |

[0760] #F > fFEAEFEWE 118 EHNE 160 L
R FESEEE R Sum #9 DPEPO fl B & & 40nm #y 1,3,5-=
[3- (3-MEmE&) FEIE (FH * TmPyPB) - ¥ - R

CEBETFEARB 119 RETE@E 118 LM lom (WE EZE
& 6$E (LiF) - [E4h > HREFEWE 118 B DPEPO i
EAEHEEHENE 160 FAKNK FEKEER 102 —
M FIEERE NI -

[0761] BZ > fEBBMHK 102 FEF T AR 119 EBL
2000m (Y E E P i ga (AL)

[0762] # & > CFEAENTERANAEHSR ELHE
HEBER 200 BERTEHRAEAEMS BN ER 200 £ - B
LB E g 1 HENS > BESEEMNR P RAEE
200 FWVABM BN EERE > BEZER 200 ER
220 » Bl 6/cm? 5T B B 365nm K44k o 3 H BL 80°C
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BT L/NBEAMEBAREE #EFHLLARMUESHENTHE -

[0763]
(T 20y E)

BT H 2HERABATH | NAEZEREREN
B 1609 8ife - HMM BB X T 1HE -

[0764] fEREZE ST 2 U KE 160 Bl DPEPO K
4— (9K E -3,3°-BF —9H-If M -9 K ) K H Bk I [3,2-d]
% UZ ( i F§ : 4PCCzBfpm ) {9 8 B b ( DPEPO :
4PCCzBfpm) % 0.85: 0.15 EEE & 15am 5 X #E{T 4

CEME - L4 fEEME 160 > DPEPO B T E M -

4PCCzBfpm A & 3 # K -

[0765]
<8 S TT M BN i >

B MR FTEK LB 1 R 2 R -
BER CIE GEMMED » FEARES (@ Topeon
Technohouse 2\ H 83 BM-5A) - 1F 88 B & & % 52 49 0
E o RIS EERRS NG (HEAERETFERR S
th B H) PMA-11)

[0766] [ 48 /M H @ TTH | RN TH 2 B E AN
wOF R - E 49 RIEEE-BESE - B 50 74
METHR-FESE - SHXETENATEEE (RS
B 23CHRE) FERS -

[0767] % 2 5%t 100cd/m® W ¥ 0 & 70 # 1~ 8¢
T 2 BT R 0
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[0768]
(£ 2]
== [SEdy P24 — - - ~ 9}%5%
B EREAE | CIEaE e BR | BIIREE T
W) (mA/cm®) x, v) (cd/m) | TR (1m/W) ? ;'_
%
2%
_ (0. 21,
ToHE 3.5 0. 35 110 31 28 13
0. 43) ‘
1
2t
_ (0. 17,
T 3.7 0. 40 93 23 20 14
) 0. 26)

[0769] 51 RH ML 2.5mA/ecm® B R EEEBHRR
BB T | RETTH 2 PR E RS e

[0770] #00E 48 %M@ 51 R % 2 Fim o #X%ah 1 &
BRTHE 2 EAEERNBERENEE TR - BT
I RBXTHE 2 A BRI HENBRAES B 23.6%R
23.9% ERIFEEFEBENEHME -

(07711 40 51 FioR > BeTei 1 B &4 2 &4
EREHKMNEEEESR R 490nm K 476nm H ¥ &
EESHE 799m K 7T6nm WEGEY - THZ - &xXaTH 2
BHECHELBLTE | SNEGK > FURBED -

[0772] & TH 1 RBIITTH 2 HRAE 100cd/m?
FEOUEEGEERY 4V UTED  RUEABROES
R -

[0773] H#t —HEBEANBRT (BRREF) K
HEoTARNEEERTNERBRS 25%  Hik% [
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GRER Y LB R B 25%HF c S E TFREZ KRB
6.25% - EEHTH | REXTHE 27  FABETHES
R 6.25% - EENTH I RENXTH 2 FRESIHIHBET
MENEHREEZR LT | RELETHF 2FRTH-HE
MEANB FEEAMEXRNEERH T HTSERY R IEL

G BE MBI EHERAHMEBRERNEERY TATSIE

HY % )¢ -

[0774]
<M BV IBEEE >

HFTHIZLAERE  TEHAZHON -EF KT AL
L& % & 4PCCzPBfpm R 4PCCzBfpm # 17 F A I [ 77
BFRAENBEBEZLFENVHE -

[0775]‘ Y E LA EEK L DPEPO 81 4PCCzPBfpm HY
= 2k ( DPEPO : 4PCCzPBfpm) % 0.8: 0.2 HEE &
50om WX ETHEENEREEZAL - LK DPEPO H
4PCCzBfpm HyE & [k ( DPEPO : 4PCCzBfpm) %A 0.8 : 0.2
HEER 5onm Y AN ETRAFENEERAETRE T
Brag ok E - ,

[0776] EHEH  HFHEDEXEGANELRSK (H
HEAZEMAEAFELBHE) - ELXHAET BT HEHE
FTERNECHELCNES HEERNRKGSEHN > L HE
RO EBEERAEER AT RN LETHETHHA
E - EARESHERERER 337om NEKBESZEH » U
10Hz NE R HE RS 500ps WHRE T & > L H 3 B &

t
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RENENENELERES SINLESHWER - 540 £
=8 (RERB2CHAE) TETHE

[0777] 52A K@ 52B R EEAEEAEN
APCCzPBfpm J 4PCCzBfpm HWYBEZCRHMY - B 52A 2
BAREDENBERR IV EER B S2BEEHEXETR
MEXRINACTER -

[0778] R TM AN 4 HE 52A KB 52B finiyE=E
B R ETR S -

[0779]
[ 4]

t
L= Z An exp[—a]
n=1 n

(4)

[0780] EAR 4H L RAESLNERRE  t
R BIE R - ARG S R T M > 4PCCzPBfpm
B 4PCCzBfpm WM EE AR SHM G B A FEE L
= 4 Hy % RIS o B 41 4PCCzPBfpm i B8 A By &
kmRABE RSB LSRR 11.0ns HHEE RS -
301ps Y3 5 B A9 IE R Y 5y 0 4PCCzBfpm (Y 3 B 4%
K BENXBEDIEDVEE 11.7ns WE B ZEER S ~ 217ps 1Y

R EBEEENXKT - 3L » 4PCCzPBfpm K
4PCCzBfpm 7 0] BLER 2 & = & TR B ME R HOE (b
8w R e

[0781] E#EN T | XTI 2 FIEHEEFN
EEAEE BWHELERNELEHENER  BREEA
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4PCCzPBfpm F 4PCCzBfpm R AHEHNAZAHE BN =H
BMEEEBRHFEERNRENIIE -

[0782]
<S1 BEFE & T1 fE M Ay E>

HBTERHEANRAMBERERAEFELTEEZE L > S
REMGEL Tl REMEMEEZRERKRN 06V HE 0.3eV I
T FERBANKR 06VHE 02VET - TH @» BETHZKE
HAZHHN—-EERESFTXNNLELEYWH 4PCCzPBfpm K
4PCCzBfpm #Y S1 AEME & TI1 gEFE HY € -

[0783] R T Bt Sl s Kk T1 £ % - &
APCCzPBfpm J 4PCCzBfpm &Y & B 5t 3 - 53
4PCCzPBfpm My % H 6 s oy Ml & & R 3 54
4PCCzBfpm (U & H HE RN M ELE R -

[0784] X EHNXENWHES r MAHEM PL £E
LabRAM HR-PL (fI HAK R GHESREFYUE) - 8
MEBEHRER 10K (EAEMEHXEMN He-Cd BH
(325om) » fERBASBEN CCD Al - ERAXENRLE
Bk Sonm EMARIAENHEE  GTHESEAESHZA
EAENABEEEcEMaRERZE  BHARAE -

[0785] DLE4h » HRZBHXENNEF  BRT — KON
FHRNEOMEMI  BETTERNEBLEaREN
B W EELENNE - AR AZHEENHE TR
B O(10K) ST > TMUAE — M BHLEENRE S > Bk
THERIEZE XK SN EXLUIN  EEEE — I o 8BEX -

=

|

il
EF EE &

~
s
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A BEERNRSNETENS WS DM E R
HMEHR » EFEEBERBG -

[0786] H L #it Al & AY %% & 5% & AV & R 1] &1
4PCCzPBfpm WY HHELEHWENXR T KEXAR TN R E K
E—fvEeE (B8FBE&E) WERDH R 480nm K
505nm - 4 - 4PCCzBfpm HY & & ¢ 55 09 % Ot B 4 R Bk %
BANREER-—ANEEFTEN (BEE®) S0l %
455nm % 480nm o

[0787] Rt » R LAMEE (BEEE) NEREH
By 4PCCzPBfpm #y S1 g f§ & 2.58¢V » Tl s B A&
2.46eV - S1 FEFEEL T1 REFERMIAEE =B 0.12eV e 4
4PCCzBfpm B S1 fEME & 2.72¢V > T1 FEPFE B 2.58¢V » S1
REME B TIREfBEVBEEZE K 0.14eV o

[0788] H L #t M & 89 & S W & R 5 &
4PCCzPBfpm M EHEH AN B XN S RBEAXARSINEE &
— W EANEEDT RS 458nm K 491nm - J b >
4PCCzBfpm WU EH HKENE XK T KRB TV EE &
g T B4 B 435nm R 464nm - LS 0 fF B &
HARENEEE—ANLEANERE  EAEZLENTE
WHEMNAEEEBRENE & LT E HEE R R AR
f o |

[0789] 1 EArat » £ EA KK KEE H A 4PCCzPBfpm
M) ST EEME B 2.71eV > TIAEPE A 2.53eV > S1 fE & 83 T1 &

FERREEER 0.18eV e i 4h > 4PCCzBfpm HY S1 FE[E K
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2.85eV > T1 BEPE B 2.67eV > S1 AEMSEL T1 AEMBWVAEEE =

feim

B 0.18eV o

[0790] # Effut » HEH KB REH & —NHE
B (BEFE) IEEREEE N EANEREHDY
APCCzPBfpm K 4PCCzBfpm Y S1 FEfEE T1 sEfE M &
s 2 RR N 0 FREI KRR 0eV BB 0.2eV BT o B
4PCCzPBfpm K 4PCCzBfpm EF AR A M EAMBK ==
MEEHRBEEYSAEHERAFELEER NI

[0791] [k 4b " A 41 4PCCzPBfpm K 4PCCzBfpm i A
W OTl EREENEaTENEASRENZE XTH - B
HMESIENNEXRTHEBRERAGLEEZRLXNLEEY
SEHEYN  BEEATRAEEES R EREC KNS
oo Rl ABHN—HERFANCEYER K THESD
HEEEARD -

[0792] 41 EFrit » FEHE A AL H G — @ F kTR
AL &Y TUHES LR REETHEHEERENSE T
o TUEEBRHEERAEEESTRENE L
T B TUMES MRS LS HECRNENRT
#

[0793] Z B JE B FF 5% 6 &5 8 7T DL OB fth B M B0 R &
W EE ST E R -

B it B 4
[0794] EABHBI T »r HEGALHN - EETKES
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ANEEMHNB L THENRETON KX ECTTHNREKEE
THWA  EABRAPHENZ X THIHEREEHEE
47 MHE - R 3 UM T HRIFMHGERE - Wi LT A EA
EHNLEYNEHEER  EMte bl RERE

i Bl
[0795]
g Q
o pazarte
O SO0 O
Ore
1,6mMemFLPAPIrn
[0796]
[ 3]
TR | BE
B | N F EEH
5% (nm)
BiG 102 | 200 Al -
BFEARE]| 119 1 LiF -
118(2) | 40 TmPyPB -
BT EHHE —
118(1) | 5 DPEPO -
25
- DPEPO : 4PCCzBfpm :
TeHE3 | EEE 160 15 ' 0.7:0.3:0.01
1, 6mMemFLPAPrn ‘
ERERE | 112 20 Cz2DBT -
BREEFEAR | 111 20 DBT3P-II : MoO, 1:0.5
BB 101 70 ITSO ~
[0797]

(FXTH 3IHEE)
fERBBRM 101 HENR 200 EEREER 70nm &
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ITSO fi - B 101 WEMBMEME A 4mnm’® ( 2mmx2mm)

[0798] #ZE > FEARBREARE 111> FEFE M 101 £ M
DBT3P-1 ¥ MoO; FYE &tk (DBT3P-I :MoO;) £ 1:0.5
BEEEL& 20nm #y J7 =0 #E 1T L& 88 -

[0799] # % > fEREBEREMERE 112 FEHEARE
111 EBL 20nm Y E & 7 #% Cz2DBT -

[0800] #ZE - fERABEHXE 160 FEE R FEm/E 112 L
B\ DPEPO - 4PCCzBfpm #1 N,N°-# (3-H A K K )
-N,N' - [3- (9-F HE -9H-3 -9-K ) X E]JHE-1,6-" I
( #§ 7 : 1,6mMemFLPAPrn ) £ = & tt ( DPEPO :
4PCCzBfpm : 1,6mMemFLPAPrn) % 0.7: 0.3 : 0.01 A JE
Eh 15nm WY TN ETILEGE - B> FHERE 160 F -
DPEPO A E B 1%l » 1,6mMemFLPAPrn 5 & 8 #1 4

[0801] %% > (FRETFMME 118 EHHKE 160 £
X %% 4 B R Snm & DPEPO 7 E ¥ & 40nm
TmPyPB-- HE " {EREFIEARE 119 EEFHWE 118
FEEEE R lam #Y LiF -

[0802] HE% > FAEME 102> EETEAE 119 £
200nm Y E E I R sa ( Al)

[0803] #ZE »r FEA[EBENFERANELEHAER EL AE
= B &l 220 ﬁﬁé%)ﬂiﬁﬁ%ﬁﬂﬁ@%ﬁ 200 | > HH
P E SR 3 B HEEENTE 1 HE - Bh b
MERBEFRENTH 3 -

[0804]

7A1258 -235-



1740841

<SS TTH 3R>

B 55 R ENRE NN TTH 3 NERUE-TER
ME o b Ah o 56 nHmE-BEERRFME - 57 ~HINER &

FUR-mEHE BATEONEEER (RER 23T

NEE) NET - W WEFEZHREHRBG 3HE -
[0805] & 4 5k H 100cd/m’ l}ﬁ X 3 T
¥ M
[0806]
(3= 4]
SE | mrmE | cren| = | B | N E
' TR | =R FRER
W) (mA/cm®) | (x, v) | (cd/m®)
(1m/W) (%)
¢
_ (0. 186,
T 3.4 0. 67 120 18 17 11
0.26)
3
[0807] 58 DL 2.5mA/ecm* N BRZEFHE R K

AT 3 PN ERZ LR -

[0808] #4118 55 ZE 58 kF 4 From » & th 3 &
EFEERBUELIBETHE - X 3HIIHTETH
RNNFRAER 13.8% EEEENHEME - $#67TH 3 BIE
EEREE M BHEHRBRE (FR (roll-off) ) #d - &
EREZERW -

[0809] #nME 58 Fimm > Xl 3 HHERFHLHE
iEEEE R 4700m HEE2EER 65om NEMESNWE
By FEINEHLEREYEENHBERRERNE
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(o () % B A9 B BT R BE o/ Ob WT GBE M B BB M OB EY
1,6mMemFLPAPrn 2§ & )% o

[0810] & 3704 3 M4 100cd/m® Hf ¥ bl (% 5 8 &
BEJREN 3.4V EEE o FiL 2K B ENE TR -

[0811] 41 F ¥t % #i 4 i 7% » 4PCCzBfpm E A F MK
AR S B S AR N B BN S AT -
& 4PCCzBfpm REREBRBMBHN 1,6mMemFLPAPrn
BRTE IR TH—HEBE ANRTEE SR WES
BF LS 0 4 APCCzBfpm TR EE K A M E ML S B M
F ARG EE M TN 1,6mMemFLPAPrn 7 bl 75 % i 43 5
8k - |

[0812] 0 b Ff 3t + 76 B B JH K % 99 69 — {8 B 6 5 R
WIEEMEEBME - TUNEER NSRS BT
PREEBNBE T - A TUNAES S EELE
BEATREOE LT - B TUABERLAESH
o 4 B B OF 6 8 B B B 0 00 8 3 T

[0813] 7 BF i 6 Ff 7 1 &5 5 51 B\ 82 3L o 2 o 0 %
i 77 54 M4 TR -

=T

[0814] EAERPBI T HEEFZTHN - EEK T
XN EEYHNERATHNREENLZB LT HENFLEE
THE - EAEHAPHENZ A THENIETZEEDE
47 HE - R S RETHNFHMER - WLH > MTFTRER
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L==4
=

FHANEEEYYHNEEEER - EM{ibEaew T UaE Eil
A
[0815]
NC
HsC . N
CHs
Ir(mpptz-diBuCNp);
% 4,6mCzP2Pm :
PCCP
[0816]
[%= 5]
THE | BEE
g | i e
i (nm)
Bk 102 200 Al -
BFEAR| 119 1 LiF -
118(2) 15 BPhen -
EFEmE
118(1) 10 4, 6mCzP2Pm -~
i
. 4PCCzBfpm :
TeH 4| BHE 160 40 1:0. 06
Ir (mpptz—diBuCNp),
BEEEE | 112 20 PCCP -
EFEEARE | 111 15 DBT3P-I1I : MoQ, 1:0.5
Bk 101 70 ITSO -
[0817]
<o 4 WEE
ERBEBRK 101 £ 200 FEEKEESR 70nm 1
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ITSO i - Bk 101 (W EEEHE B 4mm® (2mmx2mm)

[0818] #HZE > ERBERFEARE 111> F£EM&K 101 L2
DBT3P-1 #2 MoO; W E &k (DBT3P-II :MoO;) & 1:0.5
HEER 15Sam i 5N ETLEE -

[0819] #Z - {EREREE®HE 112> FEHIEARE
111 E Bl 20nm & E R 3,3°-8 (9-3 5 -9H-If 1)
(# 7§ : PCCP) |

[0820] #ZE » fERENE 160 EEFE®E 112
L 4PCCzBfpm HE = {2-[4- (4-%(-2,6—- " B T HEFE &)
—5— (2-FEFEE) —4H-1,2,4-= M 3K «N?*]%¥ & —«xC)}
sk (11) ( f 78 © Ir(mpptz—diBuCNp); ) & B & Lt
( 4PCCzBfpm @ Ir(mpptz—diBuCNp);) & 1: 0.06 B EE
B 40nm W95 N BETIEHERE - I EEXERE 160 F
Ir(mpptz-diBuCNp): % % 4 b -

[0821] #E - FREFHE®WE 118> EHEE 160

&K K zﬁﬁf*’f}—f% 10nm #y 4,6-% [3- ( 9H-IR M -9-

) FEIwmE (1 © 4,6mCzP2Pm) MEE S 15nm B

ALk (EFE @ BPhen) - Z  ERETZEZARE 119>
EEFEHKRE 118 LEEEE S lnm &Y LiF -

[0822] B E ' fERE® 102 FEFFARE 119 £EBL
2000m B B E B KR (AL

[0823] i ¥ > EEABNFEXHNERNAEHK ELAE
B G E AR 220 B RBRE A AR 6 AR 200 ko
BB THE 4 BH T EAZF K TH 1 HE - FHE
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MBS ETH 4-

[0824]
<ENTTH 4 NEFE>

B 59 mHEFTHEENENXTH 4 NEARNE-TER
(i 60 R EE-BREREMKE - 61 = 4hEF &
?a&?—r—'ﬁ‘%rﬁ BN THENAEEER (RER 23T
WA E) THET - o MEHFEZEBEKH 3MHEE -

[0825] % 6 /mxiH 1000cd/m” fff 3% 49 & ¢ 7T (4 4 9 JT #F
B

[0826]
[F=6]
JNER
BRI | BESIX
BB |mrme| ez | sE j;& %Zﬂ 27
W | @/emd) | G y) | (ed/md) | T =
(cd/B) | Am/W)
(%)
ZE
_ (0. 196,
JofF | 3.00 1.38 923 66. 8 70.0 | 26.5
'4 0. 495)

[0827] 62 SR Ll 2.5mA/ecm* N EREEEBRK
BB 4 PR EE RO -

[0828] 40 59 ZE 62 RE 6 Fim » BHTHE 4 B
ERESHBRMERNBETHE - BHTh 4 I
BETNENBRAES 273% EEERNKE - &% T8
FHEEESE—B > MEMNBRE (BR) ) BER
EERE -

[0820] 40 62 Fi T » S ET0HE 4 % 5 B G
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iEEE R R 489nm B ¥ E2H R 68nm AYEE®JE - HAT
BIMNERSEHLETNRAELZTREMBDN
Ir(mpptz—-diBuCNp); 5% & )¢ -

[0830] 3¢ TH 4 R 1000cd/m” fff 3 DL IE B (& &Y

BEE EERE 3.0VES  FUEABERNEIINE -

[0831] #n I 4k & ¥ 61 Fim » B 4PCCzBfpm &y Sl
FEPRE TI EMWEEE) FHAEINR="EARENEER
WEERREERER > AT T UME 4PCCzBfpm WV EEHE
M REHVAE B ® Ir(mpptz-diBuCNp)s W=E B HEWEE
MEEZE/N WL #FXTH 4 ZUBREBREHAFELT
(i

[0832] M EALEHH 3 Fron » 4PCCzBfpm HY 5 & 5t
PNt R N EEER —ANEEK K (480nm) (b
BN 4 NEHBHLZNWEERR (48%9mm) & - It
4h > B[ A1 4PCCzBfpm HHFX R A& T1 SEFE - Fr DUEE A i
FHECKNBE MM ERZREABOFECTH -

[0833] 40 EFTAL - # eH 2 A & U8y — @ 8| T
WEEMEREBME  TUHERECUREESHTHR
MERNEX T W TUHERHERRLREEER
BEBRENETH B4 ANHERZARNESHESH
ETXmEiTfF -

[0834] K B i B Fr /m BY &5 % 7 DL B K fth B i 1 &
AR BEEMESTMERR -

i
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Bl 6
[0835] HAEHA T - HEEFERTA 1 TR AT L

@B (GO0) R WEEWZ—0 4-[3- (9" -FF £ -3,3" -

COH-f W -0-HE ) 3 B3 I Bk 3% [3,2-d] W 0E (AR
AmPCCzPBfpm) (&M= (101) ) WERK HERZILE
W) B R M O T SRR

[0836]
<EREM 3>
(HE 1:9- (3-BERL) ~0 %K -3,3°~J ~9H-IF Wb 1]
£

H %% 0 ¥ 6.0g (15mmol) 9 9-% K —3,3° K ~9H_If
M~ 8.3g (29mmol) BY 3-SR AL - 6.2g ( 29mmol ) Y BE
B 85 - 1.5g ( 24mmol) 097 B (M8 : EDA) - 2.5g
(13mmol) BB LM A LB E R EN=EHEHE T £
BN ETRER - BYORSWEEN 100mL B H
% ERRF T 120C 8T 47 NBHME - HHEH
5 I S B R AT K R 2B 2 N R T R -
FI AR B K VR R BT S B MOSE R > R DR EE B 0 3
T - BB ER S S RRNOER DTS
103 o B R U EE [ B B R B NTOE BT 46ML - B 4.5g
GH B (ER : 54% - HEEM) - TEER (A-3) 7 &
BB AR T T -

[0837]
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Cul (A-3)

(F B 2:9-[3- (4,4,5,5-T0EHE-1,32-"&f k&E-2-
B BEI-9-FE-3.3-B-9H-IF 19 & 5K )
BE BELARISE 1 PERA 2.8g (5.0mmol) By
0— ( 3—3E FE E ) -9 H 33— —9H- I W - 1.4g
(5.5mmol) W& (KEE) W -~ 1.5g ( 15mmol) HYFEE ER
BHRA-ZSEERT  HZEEANETERER WA 50mL
By — B fE (F§f - DMSO) -~ 0.12g ( 0.15mmol ) B
[1,1°-8 (ZRERE) ZXBIZH/AEL A » DL 110T #
7 37T NESWIMAEBE  FBACBRCEHMEINREY
i o %U%é’@iﬁl’é:E%ﬁJi;‘%;‘ﬁ%Fﬁ?%’éUE’\JZTZHSU& AN AR
Bt WETHE ZREBEMERASINERNEH > #£
HRER.COR=13 BHHEMBERLFNESEURRRER
ABFEHTHEYRBEEEWNZESTEL  £8 1.7¢ WEH
Wy (EX:54% - - REER) - TE@AEN (B-3) T~ i
B 2HNEHITE -
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[0839]

e CHa

HsC QB BO CHs

T HC o-1CHa
H3C CHq

KOAc
Pd(dppf)>Cl>

DMSO

[0840]
(3 B 3: 4mPCCzPBfpm #Y & Fk ) |
BE ¥ 0.52g (2..6mmol) 19 4-& [113€ 3 5k 5 3

[B2-dimg - FLMEFPE 2 WEREFTERHE 1.7g

(ZMmM)%9%%Mﬁ&@$%4@%:%%m%ﬁ-
H)EE -9 -3 5 -3,3-FF -9H-H M~ 1.5mL By 2M iR B
ﬁﬁ%ﬁ\mem$%~MLmz%mkﬁﬁ@mgm
SEERT  HZEBERRNETERE®R 0 WA 0.24g
(ummmd>aqm65%§m%wew),u moc&fr414\
EEH BB  c BHASINREVESTER IR KRKZ
B B TR o TS S MBI Y AR R
THAHRXEZEWYE L - 1088 - B % L ey BB A &
BE  RKEWMERAABSINERNER > MHARENC K
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MEGBBEETENRES  HEEE 1.0g WHHNYH
4mPCCzPBfpm ( E &R @ 62% - HBEHE) - MAHEFFE
EZ 1.0 WECERFEMAL FELELNKEERW
T HEBAOR 27Pa HERBNWRER SmL/min HYK &
T M 300CHEEHEBESTHNR ERFHELEER D
8T%HIEH W RFE 09g WEHHNYHN=ECEE - T I8
(C-3) "t FEINERTE -

[0841]

Pd(PPh3)4
2M KoCOajaq

C-3
2K /EtOH (©9)

[0842] FTH RHUE LIRS E 3 FEINECHBY
FI B % W £ 4R 2y ek ('H-NMR) BRI E & R - 63 7~ th
'H-NMR & - HZERTH > ELAEGREH 3 b FHA

BN —EEHESE 4mPCCzPBfpm -
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[0843] 1H—NMR & ( TCE-d, ) : 7.31-7.34 ( t >
1H) ~ 7.36-7.39 (t» 1H) ~ 7.43-7.56 ( m » 6H)
7.60-7.69 (m > 6H) ~ 7.74 (ds> 2H) ~ 7.90-7.86 ( m >
3H) -~ 7.89-7.92 (t> 1H) -~ 8.24 (d- 1H) -~ 8.28 (d

~

1H) -~ 832 (d-> 1H) -~ 847 (d-» 2H) ~ 8.71 (d >
IH) ~8.89 (s> 1H) ~9.29 (s> 1H)
[0844]
<4mPCCzPBfpm i 5 M >

B E A KMEEIN-&EEL > M ( Liquid
Chromatography Mass Spectrometry » fi 7% : LC/MS 4 #7 )
A2 4mPCCzPBfpm ETHEE (MS) o4 -

[0845] £ LC/MS s » FIAHKXRFEH (Waters) =
B A Acquity UPLC #17 LC (JRMEME) o8 > I
FIEFEG A EN Xevo G2 Tof MS #{1T MS 4 #7
(BESH) - #FLCOHBEFERNEMRR Acquity UPLC
BEH C8 (2.1x100mm > 1.7um) = #FE & 40C - &F M &
b ERTEME AFERZEB  ERAREME BEM 0.1%H
B KR - S 4h o MEBRE R 4mPCCzPBipm 7 B &
> THFNBAZEFERBEAFAGELR - LIF > BEAESR
E R 5.0uL -

[0846] 1 MS &y &7 £ - 3 b B B F B X
( ElectroSpray lonization » E§f§ @ ESI) # {7 8% F1b - It
o BEHEEEHRER 3.0kV BEAREABTERE B
30V WHRMEH FERETHRM - HHEZE (collision
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cell) B M Bt & B8 FETH m/z=653.23 AY 5 47 it 2
HERBAEEERATFRTY HEWEBNER (HE
BEER) BER 70eVe B4 FAENEERER m/z=100
Z 1200 [ 64 mHFIHRITED (TOF) & MS &l #
EEmETHRETFOER -

[0847] FHE 64 W4 BT H > 4mPCCzPBfpm FEE
m/z=575~ 481 ~ 407 ~ 329~ 241 i EmEEFEHEHTF - HR
64 Fi mAEIEE R R HERIER 4mPCCzPBfpm AY # B 1Y &
BoRMNTUREEELEREAYTH 4mPCCzPBipm
HOETER

[0848] m/z=575 Wf ¥ 09 F B F % & #H B
4mPCCzPBfpm H I EER B ERWG BT > m/z=481 [
B T B 4 £ 5 B R E R 4mPCCzPBfpm o Y 3 3 0k 0
HEEERBEORENSET  m/z=407 M HNF & T K
G B EER BB FE—SREORENGET
m/z=329 WHREMNFHRFHEHABEERZGRETE—TR
WA R RE B B EE T 0 m/z=241 WF 8T BE T O 4G 5 R 1R
EAETMERERBEROBET  BEEZFHTH
4AmPCCzPBfpm £ & = % & B Ik 4y & R -

[0849] # E 65 w— H OB ¥ B W T W
4mPCCzPBfpm BJ Wy U Y 5% R 8 536 3% > B 66 or i ¥ Bk
A& T #J 4mPCCzPBfpm £ I Ug ¢ 5 B % 5 5F 5

[0850] FH 2 %% T Y 4mPCCzPBfpm Hy B Uy J¢ 5 & &
By se Dl B BEIRAEN 4mPCCzPBfpm Y T U % 3% K & 5

i
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M ETERERES L HE -

[0851] L H &1 » 4mPCCzPBfpm HY FF 3 %5 7K $ &Y
W B FE 350nm [ffiE & 380nm [ff i BA B & - oK $5H
R 496nm [if i (B R 3550m) - fL4 0 H R B &
AR RS 310nm MiE - ZFRBHERE 533nm (3T
( B &% & 3590m)

[0852] ERAFTHMANXETFHAKEELEE (HEXH
el Bt ssd - AC3) HIEHEBERBETN
4AmPCCzPBfpm WY BEEME - WA NS NV R ELE R
B oE & E 0 u 4 4mPCCzPBfpm By HOMO fE [ &
~5.74eV - HIE 66 WHEENRWLEBHNERTH  RREKE
BEEREBN Tauc MEEHH 4mPCCzPBfpm HY % UL I
B 2.97eV e L > W ERKESN 4mPCCzPBipm HY L
EBRERENE 2.97¢V REBEMNEFEH HOMO mEFE X
ZARETRMWE > W LA 4mPCCzPBfpm By LUMO £ f& # I &
-2.77eV - W > H A E B/ R EN 4mPCCzPBfpm B &
2.97eVIERER -

[0853] ¥ & » EHEBRZZE (CV) H &
4mPCCzPBfpm M E 25N (ALREREKERKIE
) - B HMEHERG 1LHEE - |

[0854] H1 CV HIEW & R & » 4mPCCzPBfpm HY &
B 068V BEBM AE-1.92V- #H CV MIEME
1 # 4mPCCzPBfpm By HOMO £EP& B -5.62eV » LUMO fE
P& B —3.02eV - FH L FT 4l » 4mPCCzPBfpm B H {€ LUMO &
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f& k& =0y HOMO fEfg -

W |

[0855] EAREMAIF »r HEEFK ST 1 FREFAT
B (GO) BERWNIEEYWZ —® 4-[3- (9°-FEH-2,3-1-
OH-Me M -9-F ) FE IR okmgH[3,2-dmE (EHE -
4mPCCzPBfpm-02) (&#=X (103) ) WEKIT AR
EMANFEETHRHA -

[0856]
<EHEPH 4>
(H B 1:9- (3-RFE) -9-FE-2,3-B-IH-IREN &
%)

B4 o # 5.0g (12mmol) Y 9-% £ -2,3°-Hf -9H-IR
B~ 4.3g (18mmol) Ay 3-JE LK -~ 3.9¢ ( 18mmol) HY B
BEERAEHEORENZSERT HERANETIE
oo WEHE S WK M 100mL By = & /N B - 0.21g
(1.8mmol) W K -NN’-— HE B fw-1,2- " ~ 0.18¢
(0.92mmol) MYBA/LEE - EHERK M T L 120TC #EFT 32 /)
RO NBERELFEEENE MAFEREMEIENNREY
EITHER - FIHBEMNAEKAKAEIERKR » FIIMR
Bk > WETHEE ZREBMERASIWERNER > F
EEMASMERLAI R E R CE=1:4 & 26 & & &
AR CRE=12 NECANEHYBEEE T AETH
b ALEE 49 WEMNY (EXR:T70% HEEE)
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THEHERX (A-4) RETRBR 1ERKTE -
[0857]

| 9]
LS + L
i @ ’

H
N-CHj
:"’H-CH;s
KsPO,
Cul (A-4)
1,4- —&8R
[0858]
<< %AI\ 2 . 9 [3- ( 494;5:5 [E qa 3 2' M& % }i EHE \k%
( dioxaborolane ) -2-% ) F® K ]1-9°-F £ -2,3°-FF -9H-H M
1 & B )

BME O BELBRFPE 1 FE&ME 4.8z (8.5mmol) &Y
9- ( 3-3R ¥ E ) -9°- % E -2,3°- B -9H- Kk & -+ 2.8g
(11mmol) MBI AL E L ~ 2.5g ( 26mmol ) HYEE BR
HWHRAZSEERT > HZBMAANETREHR > KA 90mL
fy 1,4-— & N5 - 0.35g (0.43mmol) AY[1,1°% ( = FK £
BEE ) Z &SI & e (11) » DL 100C#ET 2 /Mg 30
SENINERBEE AP REYMGEOREYETER
MAENEE KERMSENENR » RINKBEKEE - I
THEE  REMEBRFMESANBERNEH > DLHE X S
=12 REHAREHFTEYRBERREBNT 2ETHIL &5
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2.6g WEHMY (EXR:48% =0EE) - TEHEAX (B-

4) RSB 2HHERTE -
[0859]

HsC CHj
Q—D‘@O H3Cj:0‘5—5’oic Ha
N N 4+  HiC—~g o-tCHs

f HsC H

Br

KOAc

- L 0D -
1,4- —EAE g-OFHs

[0860]
(£ B 3: 4mPCCzPBfpm-02 B & ik )

BME ¥ 0.72g (3.5mmol) A 4-& [115 3 ok 1 ¥
[3,2-d]mi 0g ~ FE Ll ZBR 2 WA AT & KA 2.6g
(4.2mmol) #y 9-[3- (4,4,5,5-P0 BI'E-1,3,2-Z 5 & % B I%
S2-EE) FEET-9-FEAE-2,3-B-9H-W » 2mL By 2M R EE
KW - 18mL (WA %E ~ 2ml WZERAREHBREN

ZEERYT  HZERANETERER WA

('0.071mrﬁol) FIEEEE ST (I1) -~ 43mg ( 0.14mmol) H =
(2-FEFEE) B (575 : P(o-tolyl)s) » Bl 90C #EAT 28
INERI IR - HATRINKEYETHERE  MHKEK

ZEHBEWETER EHEINEREYEERE
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o THMUWEL WE - WE LT NIEFE RN IR E

THE HREBOEBRAEIENERNEE > FIAFEFENZ
BNESABETENE S  HEEETE 17g WEHNYH
4AmPCCzPBfpm-02 ( X @ 72% > =G EE) - flH K E
REXLXEZ 1.7g WECEBETHEML  FEALD
BHEROT - BB IR 2.8Pa HERKRBHWAESR SmL/min
MARET » M 200CH=EEERETINIR EFEHAL
% DL 4% EWEREBE llg WHHNYHNEECERE -
THEENX (C4) "HIFBINWERTE -

[0861]

C;|N‘l

Qo & 7

S H3
0] CHs
CH

TO T

w

Pd(OAC),
P(o-tolyl)3
2M KzCOaaq

(C-4)
FAZE /EtOH

[0862] S THEHRHEELMBSE 3 PEINEAR
o B B AR LR k% ('H-NMR) B E& R -
67 =& 'H-NMR [B - HZERTH > ELAESHEH 4
b 5 5] K 8 B A9 — {8 T )7 X #Y 4mPCCzPBfpm-02 -
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[0863] 'H-NMR & (CDCl;) : 7.21-7.25 (m > 1H)
7.34-7.50 (m > 9H) ~ 7.53 (d:» 2H) -~ 7.57-7.60 (t

-

3H) ~7.73 (d->2H) -~ 7.88-7.92 (m > 3H) -~ 8.08 (d

-

IH) -~ 8.22 (d~- 1H) . 8.25-8.28 (t>» 2H) ~ 8.42 (ds

>

-

1IH) -~ 8.68 (ms>» 1H) ~ 893 (s> 1H) -~ 9.29 (s
IH) -

[0864]
<4mPCCzPBfpm-02 Y £ M >

B o R B RAHBAR-E 84 M (Liquid Chromatography
Mass Spectrometry » ff #§ : LC/MS &3 #7 ) ¥ BT 5 2l #Y
4mPCCzPBfpm-02 /T E B (MS) 43 #f -

[0865] f£ LC/MS syt » FIAH KRR HF ( Waters) 2

H B EHY Acquity UPLC 1T LC (KB A ) ol > I

FHAXEHE A HEN Xevo G2 Tof MS #EfT MS 77 #f
(BEEHH) ELCoBEFEANERLE Acquity UPLC
BEH C8 (2.1x100mm > 1.7pm) - @ & 40°C - £ /i Eh #
o FRREE AERAZE  FRTESHMHE BER 0.1%H
BKBH - B4 UAEERER 4mPCCzPBfpm-02 & fE it
HES > THNMMBZBEREBERFAGES - L - BEAE
S E R 5.0uL - o

[0866] £ MS 4 & - # B T E F B &
( ElectroSpray lonization » B f§ : ESI) # {78 ¥t - It
G GENEESENER 3.0kV: BEABAEELRES
30V M HPIIEEEFEAETHA - L E = (collision
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cell) Wi M L ult & -8 716 T8 m/z=653.23 A L 4 Bif %
SERABREEBEREMTET  HEWENWEE (ME
BEE) BRER 70eVe F - A ENE BEHE R m/z=100
Z 1200 - 68 m it A A RITERE ( TOF) Z MS i I #
REEW FEETFHNER -

[0867] HHIE 68 BY& E A &1 » 4mPCCzPBfpm-02 F B
£ m/z=575~ 407~ 330 ¥ mim A F 8T - RN E 68 AT
T HY R AR R 4mPCCzPBipm-02 Y M A 696 & + Ff
DEAMSREEEEERNEEYTH 4mPCCzPBfpm-02 BF HY
BEEEHM -

[0868] m/z=575 Kf [ 09 F B + #H & 5 &
4mPCCzPprm 02 FHEEMEAELAKNE#EF > m/z=407
gy Eﬁ%%&%%}ﬁzﬁi”ﬁ% 4mPCCzPBfpm-02 | 6y % & & ¥ 3
I I 3 U UE BR R AR BRIV R BE T 0 m/z=330 WE M T HT
Wi REERZGRTE-—TRENRENGERT > 2
£ % B %5 4mPCCzPBfpm-02 Al & — %5 B Ik e 1 o

[0869] H% & - 69 m H B OE B K T B
4mPCCzPBfpm-02 HY W U % 38 K & & St & - 70 IR Y H
BE AR BE T #9 4mPCCzPBfpm-02 AY IR U % 58 K & & % 5

[0870] HEWEIK T 4mPCCzPBfpm-02 By K U ¢ 5t
Fo 8 gf St st DU R H B IR S8 Y 4mPCCzPBfpm-02 By W U O &
B g B EI N E A EE R 1A -

[0871] HH DL B[ %1 » 4mPCCzPBfpm-02 HY HH ZK )5 &
YRR R R WL R R R 305nm Jff 3T & 325nm [ff AT 0 MR K &
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WRE 459nm [t (HMBHFEER 343nm) - I SHER
BmARWEHEESE 310nm [ K& 325nm [fiF - M AEHK
B R 500om fif 3 (HERKRER 360nm)

[0872] EAREFAAXLEFINXLNANEEE (BEXH
e EmA s AC3) A EHBHBERETMN
4mPCCzPBfpm-02 W EEEME - AT A SN FREME
MEREEE > B4 4mPCCzPBfpm-02 fy HOMO HE & A&
~-5.86eV e HIE 70 (UHBEANRULENVER T - REE
REFEREBEN Tauc A HE LAY 4mPCCzPBfpm-02 HY UK U
B R 3.43eV e HIL c WML BEBREN 4mPCCzPBfpm-02
B ERBEANR 3.43eV . RBHEFAMEFEH HOMO £
P R X BEPR Y ME » T DL 4mPCCzPBfpm-02 #y LUMO £
B # Rl K -2.43eV - W kb - F A0 B R E W
4mPCCzPBfpm-02 BE 7 3.43eV I EAE & -

[0873] # % » BAHBEBBERZE X (CV) H &
4mPCCzPBfpm-02 WELE2F K (Rt EFEREBEREK
FERME) - FZEB > MEHEHKA 1HEE -

[0874] HH CV M EWNWE R T X » 4mPCCzPBfpm-02 HY
SEEM R 074V BREBEA B-1.92V - FEH CV HEMm
;%E ) 4mPCCzPBfpm-02 fy HOMO £t & B -5.68eV >
LUMO ££ % k& -3.02eV o I B 41 > 4mPCCzPBfpm-02 EH
{6 LUMO £ I B 8 # 89 HOMO £E & - |

i

it B 8
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(0875] EAEMAIE » HAFHHR 1 B30 HH D
B (G0) RRMILEY T — 6 4- (9 -3 % -2,3° -] -9H-
U 93 ) 3 3 UK W 3% [5,2-d1WE 0 (7B © 4PCCzBfpm-
02) (G (134) ) M AR T ARGILA WS E
R -

[0876]
<& R EH 5>
( 4PCCzBfpm-02 £ & BX )

B N R BRI S B E PN A 0.24g
(6.0mmol) Hy G ALH (60%) » — i 5 — B A 20mL
49 NN-Z HER R (T DMF) - MBS A 0
T WA 1.8g (4.4mmol) By 97-ZF £ -2,3”-Ff -9H-If M I
20mL By DMF HR & % » 15508 FH AT 30 4 8 8 5 1
B - EHEEEE 0 BABAAE 0T R 0.82g
(4.0mmol) # 4-[11% 36 5 8 3¢ [3,2-d]M BE A1 20mL £
DMF 3B &% » £ 20 THE 20 NSEBE - BHE
4 7 R B A KK R 0 BB R A R 5 9B & 8 A A
S (T L o PR B AR B UK B EE UM OB 4T 0% 8 - R
B BTN - REMERF G 0BRGN EE -
6 PR R B S B B BE R T AR R B T4 AL - B
A RENZ BN RS AR EEENGES B8 1.6z &
YW 4PCCzBIpm-02 ( FE S © 65% - & [ f5E 48 )
FEER (A-5) THASBNERKTE -

[0877]
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NaH Q ' O

DMF

7
=z

[0878] FIFIBEREXABU LK EKESG KN 2.6g
#y 4PCCzBfpm-02 WE HGERFE LM - FHEHLLT
Bk 2.5Pa HERKAER 10mL/min AYFEHE T L 290
CHEOECEBERBETME - -EH/FFLG/ER - Bl 1% E I
HEIH21IgNWENYNECECES -

[0879] S4h » THERHE LA EIFRINED &
EEE M A ERSEE ('"H-NMR) WWHIESE R -
71 x4 'H-NMR & - HZERTH > EEEREH S
o FEIARFEHN—EE KA A 4PCCzBfpm-02 -

[0880] '"H-NMR & ( CDCl;) : 7.26-7.30 (m > 1H)
7.41-7.51 (m > 6H) ~ 7.57-7.63 (m » 5H) ~ 7.72-7.79
(m>4H) ~ 7.90 (d> 1H) -~ 8.10-8.12 ( m » 2H)
8.17 (d>» 1H) -~ 8.22 (d>» 1H) -~ 837 (d> 1H) -~ 8.41
'(ds’lH) ~9.30 (s> 1H)

[0881]
<4PCCzBfpm-02 By £ >

BE - AARMEBR-BHSH (BB LC/MS &
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B B FTEE A 4Pchprm-ozzfgﬁg§ (MS) 4 #5 -
[0882] # LC/MS 2t » FIAXRSH A I HEWN
Acquity UPLC #1T LC (EMHEWN XA ) 78 » X F HRF

‘Eﬁ/\T%a E£H) Xevo G2 Tof MS # T MS &off (B8 4
M) - ELCOBFEANENERE Acquity UPLC BEH C8

(2.1x100mm » 1.7pm)  fER A 40C - ERENMHF » (E
FREME AFERZE  FRAREME BER 0.1%FEBAKE
Ko HZH o MEBRRER 4PCCzBfpm-02 BN HEF
WEHF B IBERERFAGEER - L BEAERES
5.0uL o

[0883] 7£ MS 4y #rHh » EHERBFELE (BHE -
ESI) #{TH FL - L B EHEEBERE R 3.0kV >
CMEABIEESRER 30V, WHMNESHFHEAETK
Hl o FE M 8 = ( collision cell) W DL R k&8 T 7T
B m/z=577.20 I M EE S RBERKEEBER L T &

c WEMBENER (MBER) BER 506V 5
$h FTAIENEE&HERZ m/z=100 & 1200 - @& 72 7~ & F)
FAMTHRME (TOF) 2 MS ke Bl M MERERY TEE THVGE R -

[0884] HHE 72 WY& R T 41 > 4PCCzBfpm-02 F 7%
m/z=550 ~ 434~ 408~ 307 [fEME F8TF - BRE 72
FImM&E R HZRIER 4APCCzBfpm-02 (Y H B &R > Fr
DEDREBEBENRBEAEY PR 4PCCzBfpm-02 K AY E
EER -

[0885] m/z=550 fff T 09 F BE F #¢ f5 51 & 4PCCzBfpm-
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02 TV IEIE IR MMM B M LKA GEE 7 > m/z=434 [ 3T
Y FBEF et RSB — 20 SR ITZE H WRTH A B R
ERNGET  EERERTEH 4PCCzBfpm-02 H & F F Ik
wOF oM OBE E - m/z=408 ff T A F OEE T W T R
4PCCzBfpm-02 th #y 2 Jf ok 1 3 m% mE &k iR Bk 69 7R 78 09 B
F oo BEHERIRE 4PCCzBfpm-02 A & F & B ik 4 -

[0886] # % - 73 RHHBEEBERFH 4PCCzBfpm-
02 HY Wz Uy O & & % & 6 5% 74 RHHEBERE T
4PCCzBfpm-02 Hy B UY %6 5% F 5% 5F St sk -

[0887] BB RTH 4PCCzBfpm-02 HY Tk i ¢ 5
B D K EEAARBEE 4PCCzBfpm-02 HY K WK 55 K 8

By R A E RS 1 A

[0888] FH LT &1 > 4PCCzBfpm-02 HY HF K& M H HY &
ARG UCH &R 305nm i & 325nm M4 > MRBHER
B 452nm {3 (B BERR 354nm) - 4 HE KX
WK E B 310nm KT R 330om WE  BRASHEER
475nm Kt (BB & K 360nm)

[0889] HEARTAEARET AR ELE (HAE
pre 2 A gdsE . AC3) WEEERETH
APCCzBfpm-02 W EEE WU E - R AGEN FEHEEAEH®
B B & {§ - T &1 4PCCzBfpm-02 EI’] HOMO £t & &
5.78eV - HIEl 74 A B K ER T A > KB E
REBERBN Tauc K E K 4PCCzBfpm-02 ) U U i
By 3.32eVe HE > TR EBRED 4PCCzBIfpm-02 HY ¥
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BRERHEANL 332V REEMESEH HOMO K
ZREFEEYME - LU 4PCCzBfpm-02 By LUMO REMEH A &
—2.46eV - A It > T &I E AR R HY 4PCCzBfpm-02 H FH
3.32¢VINEAERR -

[0890] # & » M HEHBEBE R E (CV) M E
4PCCzBfpm-02 WELERE (A LKEFEREBEREKE
BH) - LB HNEEERS LAEE -

[0891] B CV B EHYEERT A - 4PCCzBfpm-02 BY &
{EEM R 082V BEREBEMH-2.10V- fEH CV IEME
HHY 4PCCzBfpm-02 By HOMO FEFE & -5.76eV » LUMO #&
B k& —2.84eV o Ik 5 41 » 4PCCzBfpm-02 B A {& LUMO

REME MBI = Y HOMO £ -

% 1 1 9 |

[0892] EAFM A > HE &K S HNG—HE WS
315 & W 1 B 6 5T 0 09 B0 B O R 8K A Ok T 09 4 16
T - ARG R B T E R B
47 R - B4 B T RUEAEEOEENE - B
DR R AL A YA R TR - H b A
£ @ b ik % W B -

[0893]

Ir(Ppy)s
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[0894]
(%= 7]
B | e | Gt BEL
EiH 102 200 Al -
EFEANE 119 1 LiF _
118(2) 10 BPhen -
BT 118(1) 20 4mPCCzPBfpm -
255 ' 160 (2) 20 4mPCCzl;lif&pm ) PCCP 0.3:3252:
TS| EE 160D 2 4mPCCzPBf§nIiy:3PCCP : 0.5:0.5:
Ir (ppy)s 0. 05
TR {ERE 112 20 PCCP -
BIAEAE 111 60 DBT3P-II : MoO, 1:0.5
i 101 70 ITSO -
TR 102 200 Al -
BETEANE 119 1 LiF -
ST EHE 118(2) 10 BPhen -
118(1) | 20 4mPCCzPBfpm—02 -
2 AmPCCzPBfpm—02 : PCCP : | 0.8:0.2
T—i%:t 6| v 160(2) 20 2[113 (ppy) s 0. 05
160(1) 50 | 4mPCCzPBEpm—02 : PCCP : | 0.5:0.5
Ir (ppy)s 0. 05
T E {EE 112 20 PCCP -
EREAE 111 60 DBT3P-II : MoO; 1:0.5
B 101 70 ITSO _
B 102 200 Al -
EFEAE 119 1 LiF _
118(2) 10 BPhen -
BT 118(1) 20 4PCCzBfpm-02 ~
Free 160(2) o0 | 4PCCzBfpm—02 : PCCP : | 0.8:0.2
THET| g Ir (ppy)s 0. 05
160/(1) oo | 4PCCzBfpm-02 : PCCP : | 0.5:0.5
Ir (ppy)s 0.05
BIRERE 112 20 PCCP -
BEFASE 111 60 DBT3P-II : MoO; 1:0.5
B 101 70 ITSO -
[0895]
7A1258 -261-
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<BEN T RS>
(BXTTH SHEE) |

EBRER 101 fEEM| 200 EEEREE R 70nm B
ITSO f - M 101 (WEEM i B R 4mm” (2mmx2mm )

[0896] #E » EARBEEAR 111 FEEMK 101 EBL
DBT3P-TI 82 MoO; ®YE Btk ( DBT3P-I :MoO3) & 1:0.5
BEEER 60nm fy 7 X BT HLKHE -

[0897] #ZE » fFREFEERE 112 FEREIAE
111 £ DL 20nm B9 E & 25 §% PCCP -

[0898] #E » fEAHZHE 160 FEHEWE 112 £
Bl 4mPCCzPBfpm Bl PCCP H Ir(ppy)s HY E E (b
(4mPCCzPBfpm : PCCP : Ir(ppy)s) & 0.5: 0.5:0.05 H
EEkR 200m 7 AN ETLEHE > AR UEEL
( 4mPCCzPBfpm : PCCP : Ir(ppy)s) & 0.8: 0.2: 0.05 H
EEL 20nm B AETHLEE - LI EHEE 160
o Ir(ppy)s B & H B LN EBM K -

[0899] #E > fERETMEWRE 118> H#HKE 160 L
RREEEE R 10nm #y 4mPCCzPBfpm RIEE & 15nm By
BPhen - #Z > FREFEARE 119 FEFEHE@E 118
FEEREE R Inm i LiF -

[0900] # % - fEAEMH 102 FEFETARE 119 £
200nm Y E BB g (AL

[0901] #% > EEAEBENTFERERNEMRNER ELHAE
HEBERN 20BERERARBMBONER 200 £ H
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BEEHEX T S BHFEAES X TH 1 HE - Fh L
MBEEGSEHEHTH S5 -

[0902]
(BHTH 6K THEIE)

BXooH 6 B MBI HE SHFAEZEREREON
B 160 Vo pk g - HMBBEEEXTHESHEA -

[0903] fE R & X m & 6 09 & g 160 - L
4mPCCzPBfpm-02 El PCCP Bl Ir(ppy)s # B b

( 4mPCCzPBfpm-02 : PCCP : Ir(ppy)s) & 0.5: 0.5: 0.05

HEE SR 20nm E’\Jﬁﬁﬁﬁ#&ﬁﬁg Rk LEEL
( 4mPCCzPBfpm-02 : PCCP : Ir(ppy);) A 0.8: 0.2 : 0.05
HEER 20om (TN ETHARE  BHZ FRETHR
118 » # B 160 L{x KA EEE B 10nm Ay
AmPCCzPBfpm-02 [ E & & 15nm #J BPhen o

[0904] fE & & X6 T & 7 HY & X J@ 160 -
APCCzBfpm-02 B PCCP E Ir(ppy);s B E = (b
( 4PCCzBfpm—02 : PCCP : Ir(ppy)s) % 0.5: 0.5: 0.05 H
EE LA 20om B 5N ETHERE KRR EEL
( 4PCCzBfpm-02 : PCCP : Ir(ppy)s) £ 0.8: 0.2 : 0.05 H
EEL 20nm (YT ETHLERE  -ZHE FAETHBE
118 - & KB 160 LK KR EEEE R 10am &
4PCCzBfpm-02 x E E & 15nm #J BPhen -

[0905]

<% 0% 7T M Y R M >
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7S RHEHFTEEBENZENXATH SZE THEAUNR-TE
B - DS 76 nthZEE-EBE%E - 5355 77 7N
HAHEBETUR-ZTERE SN THNAEREZR
(RF R 2CHARE) TEIT - HI 78 7 i LA
2.5mA/c’ NERBEEERRBENTHE SE 7 FEN

BEHEHHEEL - EE > WAEHFTZEETHEPIHER -

[0906] & 8 /RiH 1000cd/m” HFE M EHTH S E TH

7T R

[0907]
[3= 8]
WE| WiwE | cBes | mE || [EET
V) | (wA/en? , d/u’ N =10
(V) | (mA/cm®) x, y) | (cd/m") /m | Qom PYES
5T ' (0. 35,
3.1 1. 80 860 48 48 14
45 0.61)
2T (0. 38, ‘
3.5 | 1.69 1090 65 58 19
6 0. 60)
28T (0. 33,
3.5 1.47 890 60 54 17
7 0.62)

[0908] Z1ME 75 2 77 kKR 8From » 6w S E 7T
EARERNBERIBETHE - &X7TH 52 T
BFUENERETH R 14.4% > 18.5% Kk 16.9% > EE &
ENHEE ZfXoESETHEESTE -/ WRBE
B (ER) LY EEREEEWN - |

[0909] #IE 78 Fim » BT S 2 T HEHEHEH
KR EEE RS AR 5190m ~ 544nm K 516nm H F g £
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EH AR E 87nm -~ 79nm F 93nm W& E K - HEEINE
HRHAETH > ZEOCRKEREREBMBW
Ir(ppy)s 5 & € -

[0910] &Y 5 ZE 748 1000cd/m” fff 3 MUK BE B &
ERJRBIZr BIBL 3.1V~ 3.5V K 3.5VERE) r FTMMEHFERED
BIHR -

[0911]
<S1 EEFE B T1 £E P& 89 30 & >

EE EHAMERNE 160 W TEMBHNAZHN—
@ & i 57 X 8 (& & ¥ 8 4mPCCzPBfpm
4mPCCzPBfpm-02 & 4PCCzBfpm-02 7 S1 g5 f& & T1 &%
ETHE - MEFEBEE®RA 3 HE - 79 &~ H
AmPCCzPBfpm ) & 5 e @ a9 M = &5 2 - B 80 &
4mPCCzPBfpm-02 Ay & 5 K LM E & R > 81 = H
4PCCzBfpm-02 HY & G RY I E & R - |

[0912] H E #t M E 6y 3 & ¢ s 8y & & | &1
4mPCCzPBfpm M EH KB E AR T KBRS N EHE
FRE-UHNEE (BFEEE) WERDH A 488om K
496nm o [t 4N » 4mPCCzPBfpm—-02 Ay & & % 3% 49 & ¢ 5 45
FBEXRITNREFE—INEE (BEEE) WERES
BB 470nm K 496nm - FE4f 0 4PCCzBfpm—02 1Y &5 5 5% 5
NEXESEBEXRIOEEERE N EEEE (BE
BilE) 4581k 458nm & 495nm -

[0913] H L » L& E (BEFE) WEREWH
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#9 4mPCCzPBfpm # S1 REf&E & 2.54eV > T1 BB B
2.50eV > S1 FEFEEEL T1 AEFEWNEEER 0.04eV - o >
4mPCCzPBfpm-02 #y S1 FEPS & 2.64eV > Tl BB &
2.50eV - S1 FEFEHE TI B MEEER 0.14eV -
APCCzBfpm-02 fy S1 BEPE & 2.71eV > T1 EEME B 2.51eV >
STUAEME B TIAEMMAEEZ R 0.20eV -

[0914] Ei [t > 4mPCCzPBfpm » 4mPCCzPBfpm—-02 R
4PCCzBfpm-02 Hy S1 REfEEL TI REBIHENEERZIRE
N JRETR TS 0eV H & 0.2¢V IUT -

[0915] R r HREUFERAAR=ZEHZTRENEE
BREER > FTUTMUNKD ERM B (4mPCCzPBfpm -
4mPCCzPBfpm-02 = 4PCCzBfpm—-02) FNE HEMNE = H
Ir(ppy)s WZERWNEENREEZ - Bt Xt 5 &
TR RUNEREBEREBSHNEZELTH -

[0916] 4mPCCzPBfpm ~ 4mPCCzPBfpm-02 &
4PCCzBfpm-02 S H KL P B XK TN EEER—A
WiEEEELREBEXLTH SE THERSHCENEEEE
5 o b 4 > 4mPCCzPBfpm - 4mPCCzPBfpm—-02 R
4PCCzBfpm-02 HAE A S Tl B ILNBEARKSEH
GEFENBEAYBHEFEREMRNELTH -

[0917] W1 L Arat » FEHERAZHN —EF 55T =
NitEYMREBME > TUNEBEEESELAUEBNE LT
o s TN ERGEREAERERESE FEATEL
vkl
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[0918] AEMHIFF RAEE T MNHE LM E G X E
MARBEEMMHEESTER -

[0919]

(&ZEH 1)

EESEER T HEEHED S THEFEMENA
BeBHE YN ={(2-[4- (4-8HE-26-"ETEFE) -5-
(2-F HEFEE ) -4H-1,2,4- = M -3-F -xN°] X & -xC} #&
(II1) (f§ 78 : Ir(mpptz-diBuCNp);) HJ & 5K 77 7% #E AT 5
BY - |

[0920]
<& g p#l 6>

(BB AR RTEEENAR)

- # 9.4g (50mmol) By 4-FF B -3,5-" & FE I - 26¢g
(253mmol) HVE T A Wik -~ 54g ( 253mmol ) Y Bk &
$ ~ 2.0g (4.8mmol) Ay 2-Z“IHRCEME-2,6-ZH &
B % (S-phos) LR 500mL &9 B % i A 3 1000mL §) = 5
BT WHHZBEBEAETERER » 8 M F E1T R
BOEEETEYE UMEZRECYRA EHRAZ%®R B
Zmamam 0.88g (0.96mmol) WY = ( ZEEFTERWN)
s C0) » EER M NLL 130CETT 8 /NIGHY B IL & H
e E BB INKRESRAFNEER  WHHEHRHUY E
T - &ftE WEINHEFEENEERETEE - B4
FTBEMNER > REIHERY - FEHVBEEEBI AREA
BRI HRYAEL - FRAERBBRMERRRE - REREE

1]

fEtﬂt

"l
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RSy > DA 8TRMEREBE 10g WEGMMRY - A H&KE
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