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EARECR A BRI C1 22 €30 ke kit . 2 BUECR & BURR €3 22 C30 Bhfidt \ & BV BUR 42 B
R C1 & C30 et 2 BURBUER £ BRI C6 & €30 75 5 . A BURBUR & BRI C1 &
C30 &5, BE RER UKL RPHEL AR 54 5H A R E R UL R TR
F /D — NIRRT FAH AR R 45 A T G BURBUR S BURIHR & 1 €3 2 €30 FRbe
HEBRBCRE TR A T CL 2 C30 Z& ke & BURBUR BRI &1 C6 2 €30
742 A B REUR E BRI A1 C1 2 C30 205 4.
[0033] fENFTAGEURERZEURNT 06 & €30 75114, 7] LU L BURBUR 2 B K
ORI BV EUR 22 B R OR L 2 BUARBUCR & B ) = ORI L 2 BV BUR & B 2%
S A BREUCR £ B A B 2 B ECR £ B A FE 5 S B BUR S BRI 27 5 L 42 B
RBR LB [ 48 275 L L 2 B BUR & B ) R 4L BRAE B BUCR 2 B ) e
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21



CN 104471021 A w BB B 6/54 7

22 B R L e i | 28 AR BRR 28 BUARG 1) e g | &8 B B0 48 B ) = W kL 82 ARG
B 28 B ) R A L 28 BCARBIR 28 BARG (0 b s s | 22 ARG B3R 48 B A ) 2 g gy
(benzothiophenyl) £ BRAREA 28 BUAR R | ke 3 . 2 B BOR 22 BRI R e 3 [1, 2-a] itk
WE A | 28 iR BUR 22 BRI R S Ik i | 28 AR BSOR 28 AR | s | 22 BRAREIOR 22 BRI
Wy MR MR | 8 B BSOS 28 ARG (A W W i | 4 AR BB 448 ARG 1) e P B L 2 AR BBCR 8 BUAR 1)
TR IRy | 22 BB 28 BA 1 IR S | 28 BRAR BIOR A ) = M 3 | 22 B BOR 42 B
ARF DY e | 22 BAR R 2 AR g — kit (oxadiazolyl) 28 BRARER R 28 BRAR g e = e Ik
(oxatriazolyl) ZERBURZBUCHIME=EL (thiatriazolyl) , ZEUCECRZ BRI 2
FE= L | 28 B ECR 28 A RNt R 2t . 28 A BRCR 28 BUAR (1) ks it | 28 AR BUR 42 EAR )
WEWS (purinyl) it 2 EUARECR £ HUR H P IbR S | 28 RGO Z8 B 1Y) e e b s | 28 B ER
ARE BB 2 BRBCR E B ZEE (naphthyridinyl) 5, ZERECRZ BURH)
W R IR s | 28 B B AR 2 FDAC [ e el 5 | 428 B ERR 8 B R Y i s | B2 AR BUR 42 B
A FERE IR (phenanthrolinyl) 2, L1k /& 28 BUAREUR & BV I b e 2 &2 BUARBUR & B
s g 3L 2 B BUR & BUR A = 2 2 BV BCR £ B R 2R i L L & BURBUR & BUR
(AL R L L 22 BUAR BIOR 28 AR ) 2R IR Iy i L 28 AR R 8 B I M| W 2 L 28 BURC BIOCR 28 B
AR I [1,2-a] MEE L 28 BUARECR 28 HUAR (1 2R FF Ik i i | 28 BRI 28 B g g e
B B BURBUR 2 AR I Wy MR G A | 28 BRAREOR 22 BUA R IR Wy g A2 | 282 AR EROR 22 LA R P e
H B BV BUR 22 BUAR I o ey 5
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[0047] 4B A BB 55— MU, Ge s 4@ L4 Frd A AL UGBS FAL S A B
HLEUR LR

[0048]  HRHEA K I S — AT, & — R HLE B CA O, A S5 1 AR 58 2 AR,
PAKA T58 | RS 58 2 R (R BN BUE AW 2, Horp, 1% 3 Bk A s
AHZER 1 R A NADE T VS i A AL EC OGS AL G .

[0049] PR EABEHANANWZE P VAN ROLE.

[0050] %ﬁEﬁAﬁMWFTu@AﬁWE%iEﬁAHM%FEﬂHEQﬁQ%¥
HENE PR SRR E B E  S 5 ERE AR T GENER 1 R R
[0051] Bk ROt 2 ml DAAD & AR B 28550

[0052]  REHZIR

[0053] %% BH RS F (it RS s 1t DA S LA AR R 0 AR5 . — AR R & T Re B 4
B R OEM R R OC R B AR 2 TGRS AR R AR R R L
NG AR BEREAE TR ER & 6 (top emission) 77 2 AE AT 5T 240 75 025 B0 5 A8 A
WURCE AL B W UL B A5 2 A S A WL BUR 2
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[0054] V& 1 7 AR R P ) — A S 91 PO A7 1L PRS0 Y A 0 790 T 1 790 1
[0055] V& 2 Je7is AR R P A4 5 — AN S A AL FRLEBCR e 2 PF A 0 T ) 0 T )

BRSCHES

[0056] AN BT LLBEAT 22 Bh AR 4, AT LA 22 Bls it (], T T 0] A4 i S it 191 3 AT 461 7 I
FEVEL R UL B FR 3 EAT PEA UL I o (E, IR FF A 4G AR R B R 58 e e 1 S it 77 =X, B 28
AL E JE T A B ) SEARURI R AYE [l 1 i A7 78 e 3 SE AR W FE 0T AR B 4T i B
I, 5 7 %5 A 58 A Fn B AR B9 B AR Ul BT ] BRIRVE A R A EE B AR L 8 s L R4
VLA o

[0057]  BbAb, fERL MR RESEEE 15 2 R A0RE R B0 A G T DU T106 1 22 ik %
R AHE, AR B R IR A E T g FE . Frid FRENE B — M RER 5 HEH
FRCELZR AT X 43 (00 B R o 040, AR AN B AR R BH B BCRIVE L (R R 00 T 55 1 R R 2R
A DL NS 2 R R R, A, 55 2 MREER Al Dhdn 4 ONSE | MIEE R

[0058]  BEAL, MIRBIFEAMI LB R TERAL” B Z B H— M RE R LR, ol LA #E
Bt M AL BUZ B AR 1% — D R R T - (AT BT, 5 A2, SR A D o )
W] AR B R R .

[0059] RSOk A AR OR AR E R, SRR RGOS BRI, EARH
ECAE B B E B AR A U IR B RRE BT P IR B AR A R
MBS A S, MR AA BT RE— AN EC— A DL R B H R RE BT P IR B
VB B R TR B e AT TR LA A7 AR B ] BB 2

[0060]  FEAULEH A5, BB A FHMHAT 8 S0, W “Ured” Fi5 (0 2 Fd XU B =5 .
[0061]  fEAULIA, RERA HHMHATE L “BUR” 18 102 BURE B G 2 /b
—ANEM BN E S L p R BRI R C1 & 030 Ik A L CL & €30 FREGEHRE.CL & €30
Fe Ak C1 & C30 Lt Ffike k. C3 2 €30 FRfedd Cl & C30 Z8 IRttt .06 &2 C30 75 4:.Cl &
C30 24753, C1 & C20 KEs k. C1 & C10 =Hbe Lo F it

[0062]  PbAk, FIRFATEURR e B2 AL V2 Ak . C1 & C30 Xt C3 2 C30 HkELedd .Cl &
C30 Hedk. C1 & C30 fedk Ffk bk, C3 & C30 Figedt. C6 & €30 7. C1 & €20 fef k. Cl
£ C10 =T B T I AE AR I AN B ] DA &1 T B3R

[0063]  FEARULIAP A, REEA BINETE G R — N EREN S HIEA H
N.O.S BLK PRI RRIIZHAY | & 4 DR, A 2k,

[0064]  FEAR VLI, REEA BAMETE G CENMAS” B2 DL R B
AR, A UL BB ER AL S .

[0065]  FEARULEH A5, REEA 5 HMHAT m 3 W87 Fa 2 70 i B

[0066]  EAULEHAS A, REEA 5T 3 W “Fekk (alkyl) ” Fa R 2 ey e Ak o
[0067] ] DU AR S AT T X EE =R “M Al St (saturated alkyl) 7,

[0068] ket Al DLEAL S 2/ b — AW E =821 “AAkEE (unsaturated alkyl) 7.
[0069] “WP#i2E (alkenylene) ” $8 10 & 2 /DT AN SR 10 22 20 — ANl — i 00U BEE ) e 1)
B ReAE, “MIE (alkynylene) 748 B2 22 /0 BN S it 20—k — ik =804 S H
Redit. LR AR AN, Je vl DLE SCREE BRI BRI .
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[0070] eI DAJE C1 2 C30 ek BEHARHLUL, KEdk ] DU C1 2 C20 ek .C1 & C10 4t
FEY Cl 2 C6 Fidk.

[0071]  filfn, C1 & C4 fedEAE b L P B 1 2 4 MR+, B, e ARk B e AR AL L 25
PidE AR n- T R T . sec— THREDAR t— T IR AR

[0072]  PENEARMGIF, Fridfe it KoR FRL, 5L 5L A8 T3 T 5, o= T A,
7% e AV E- NySP R N B S 7 NS 7 N B N3 v 7 Nl e

[0073]  “Jidd” G0 O S RG AL | e Sk i i L 5 SR e SR i O | B e A 5 R

[0074]  “PRgEdE (cycloalkyl) " & HIAEH & 230 (B, FFEEAG 2 ANREF AR T
XTI ) B Re .

[0075]  “Z&IfHidE (heterocycloalkyl) ” 82, FEMRFERE A AL EH H NL 0L S PAK P
MRS 12 4 DR T, ik, PR RGeS 0 T, B3R LA
Tl B AR RE .

[0076]  “FHFEFR (aromatic) H” FafAE, ML E Re T A TR A A p- FUid Hix it
p— FUB RIS (conjugation) HIEREE. 1ENEARMG T 4L FI 405 .

[0077]  “F5%: (aryl) " A& BIHRBMEG 2 (B, L FEEA 25T ATEE R R )
BBk,

[0078]  “Z&F5HE (heteroaryl) ” 482, 7E 5 BN A1 H HH NS 0. S BAK P A R 2 1)
1 & AANREF HRER. fEFTRZ RIS T, BT BLES 1 2 4 AT
[0079]  7F 05 BRI 05 B rh, BN IR B8 o S R 4RI SR~ B

[0080]  FEAR “fedk g Ak BL “OF H e SRR A G I, A B e B A 05 B X 8 HTE
S EA W AR ) = B2

[0081]  “IFFJELudt” iX— HIETR A2, BOREME (benzil) AR 4 75 B BUAR Y be 5 5L+
A, BT k.

[0082]  “UEdd I AL” X — HER e, e BB 5 R 77, B T4 5.

[0083]  DA'T, SR B B0 AR i B ) S il 9] 2k AT U B, 75 2 RE B L 3EAT U BRI, % T A R 3%
HH L ARG BCEE 2 A A R A B LRI, 2 Wt HL ) B R Ul B .

[0084]  ZHRIE] | A1 2, W4 AR BH R SL it ], Re 4@ (b8 5 Ak B A WL BUR LA
WEMRANLBBUROGEE L

[0085]  ARIEA K M) 53— AL, Fri’d A VLR ECROLSE S 1 Bk 110,55 2 itk
150 LA AT Frd 5 1 il 5 58 2 Az IR AN B B A VLA )2 130, 16 B Pk B4 B
BHAANEZE 130 19 1 ML ERA VT LA S AR K A LRGSR E Y.
[0086]  fEUL, ik AR BN AHMZ 130 AT RLEE AOLE 134,

[0087]  BLAb, B EEASAHE 130 7 LLES AOLE 134, iR SEAF YA Z e 1T LA
AR B HEFENE 131 BFAERZ 132,28 X0 84 )2 133 HFREI4ZE 135,28 57U 5 2
136 A7 GENE 137 1 1 FhEL b

[0088]  FriAAOL)E 134 LA EAKAIB 247

[0089] L3k B A L HL BUR A4 % B AR ST« VR NE B R R, REERA R
U BT U 5 S B E TE S LAGE B PR st A R FR o 18 9 BRI 5, mT AT 3538 &
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SRS

[0090]  fESNAK B B HLHBUR CERAF BIBHR A L, 7T LA B AT 4eV BA 1 D) 2 251
R AEFHELEY. BENRAY . BARMUL, 772 BAE NS B I Au B4 Cul,
ITO (A ) Sn0, LA K Zn0 FSHER 2 B T L VERD R . O0I% FHAR B A JE 4254 10 & 200nm.
[0091]  FENAKBIRIA HL B G AF R B A A R, 7T LS R B AT A 2 4eV 182 R 20T
&R G SR AYEENRIEEY . BARRUL, AT28H Na, Na—K &4 85 88 4 V4
GV VR VBESE VR AE. BRICDAN, ] TR /A10, 55 / 1L 88 / RBUEE / B4
P BIAR I A JE E 8 10 & 200nm,

[0092] A TR EA ML EL #84F RO RE, ik — A L B AR B A ik y 10% BL B
HFEFEE . G R Z HPA (sheet resistance) AJLE Q/mm BLF . HRIEE N
10nm & 1 wm, BEARIE 10 2 400nm. IXAE R LA AT DUd S R 772k il , B, @it i 22
FHYTAR (CVD) IR AAHYTAR (PVD) X B8 TR B 520G o 16 v dlod B R Rl
iR,

[0093]  BhAb, 725 AR BT B AH TR H A3 A % A HL L BURO G AL S,
DS AR S BT 2 AR L RO R B KOG JE K AR BT L H AR s DA
LV AN 53 AT DAAE ik B A LA 25 A S el B 5 AR R I A AL R BURO 6 21 AL
YL ER AT .

[oo94] 1 b = S AR B ¥ B, Al o M NN- TOBR M Bk -3,5- OF
(N, N-dicarbazolyl-3, 5-benzene, mCP) . & (3, 4— 4% S EWy ) B K LIGHIEE (poly
(3, 4—ethylenedioxythiophene) :polystyrenesulfonate, PEDOT :PSS) . N,N’ — — (1- Z&
FE)-N, N’ — ZIRBERE (N, N’ —di (1-naphthyl)-N, N’ —diphenylbenzidine, NPD) N, N’ — Bk
TN, N = (3 IR ) -4, 4" - EIEBEE (TPD) N, N - BRIE -N, N - 280 4,4 - —
EEEBEE N, NN N = [0 —p- 2R3 4, 4" - R EBIE. NN, NN - PO 2R3 -4, 4" - %
LR BAR (11) 1, 10, 15, 20— PYUZEIE 211, 23H- ANKEEASRE I AR (porphyrin) ALA4
T AT HBCCREN BA BRI RS 1, 1- X (4- = —p- FORERE LR AL )
B NNN-= (p- FHEHE) f 84,4 ,4 - = [N-3- FHERL)-N-FRHZRE] =
IR G IHE ) =5 FE LT AE ) R N- ZR LR IR 5 2 47 R IS L O R AT AR W) R T 6 8
Pk R} A ORI AL IO B35 BURLTT AR BRI (starburst amine) fiTAEM) IR ICTES
(enamine stilebene) ZEATAEY). 77 &AL AR LIG AL GVIRIRT A LLER RS
[0095]  fE v ML+ A% B ¥ Ba, B2 K OR B MR -4-( = 0K B ORE G R ) R
(diphenylphosphine oxide—4-(triphenylsilyl)phenyl, TSPO1). Alq; 2,5- — 7 &
W& 1% AT A ¥ (PyPySPyPy) . 4= ® AL & 4 (PF-6P) . J\BRUAREE 2 4 4% (octasubstituted
cyclooctatetraene) H&4) (COTs) »

[0096]  fEAK W HIAHLHEBUOCEAF T, FEANE BT E SRR E LT
THENZEATUVHSA — P U B ER GV R Z A, B R LA B Z S & H
AR BRI AP 2 2 A0 B

[00971  fE AR, Blanw] LL2s & DR AR 5O6IE AR OGS R A LA KR
(scintillator) \ BASRI G Hr G . HARH UL, Al tHIRIERAL G4 U (phosphine
oxide) FALE W) MBS BEAL G40 X (3, 5— & —4- R fiE ) MEne ) mEme FEREK (bis
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((3, 5-difluoro—4—cyanophenyl) pyridine) iridium picolinate, FCNIrpic). = (8- #%
F sk ) A4 (tris(8-hydroxyquinoline)aluminum, Alg,) < 2. JE (phenanthrene) . B
(pyrene) . Ji (chrysene) .4t (perylene) .#& 7% (coronene) HLL R (rubrene) DA HENY
WEEH (quinacridone) HEFERT 2 5 % (polyaromatic) k& ¥ 1% VY B 2K (quaterphenyl)
HEREBMRIR MR TE (oligo—phenylene) (AW E 1, 4- X (2- AR M KL ) 2R\ 1, 4- W
(4= IR AL ) TR.1, 4- X (4- FR 2L -5 Rk —2- WML ) O\ 1, 4- X (5 2R —2- I
MpIE ) 2802, 5- X (5—t— Tk —2- SR JFUE ML ) WEWy .1, 4- BKOK -1, 3- ] L1, 6- K
HK-1,3,5- C=M 1, 1, 4, 4= PORHE -1, 3= T IS RE R UA IR T BR AR VIR £ (oxine)
TTAEMNEBSE GV & F R Gk a7 B LML Gekh . &0 5 i iR Jukl 58 F bk
(polymethine) ek} HACHKFEE (oxobenzanthracene) Ykl Ifi (xanthene) Zuk} . e iE R
(carbostyril) ¥kt JE4ukl 1B (oxazine) (bW TC (stilbene) fTAEY MEIML G IR
A

[0098]  #4J pkA & WA HL EL 280010 % 2 A LUEIE AR B DI iEdR (spin coating) BX
ML (casting) MR A ENTTIETE A BN F 78 % 2 TR AT M elokfilig . 5T
X G 2% 2 R JE A e ) R, AT DA A A ) 0 Ao 2 171 36 > e 8, {2, — AT LAFE 2nm
£ 5,000nm A P 5E o

[0099] AR BH A AL FECR AR LAY AT DU 3523 POARVE T B DRI EL A T
AT TR BE 25 5 AT B L BA EH L (pin hole) B HIEMEIIL AL

[o100] [ sEftfs] ]

[0101]  DAF, o SE s oh A R B A LR BB S AL S UL B Sz & A
B BRI AT B HE T V53T S BAR B U o (R, IX R 2N T #AT 6, 45 % B VG
FEATRE T .

[0102]  sEff] 1 SR G 1

[0103] (1) il 1 &A= 1-1

0104 | 2— >—
O d’°r

[0105] AE 1,2- —f#7% (1, 2-diiodobenzene) (19. 8g,0. 06mo], @%ﬂﬁmﬁéﬁﬁ (sigma
aldrich)) A =% AEE (triisopropyl borate) (16.9g,0.09mol, Ph#% ¥ B H 4y ) {8
A5 Cul (1. 14g,0. 006mol , PUAE S BSE L & ) (EAMB (sodium hydrid) (2. 2g,0. 09mol, I
FEIG AR 25 ) AN\ 800ml f) THF, 7E 25°CHEFE 12 /Nl s Mo S B 45 A NN 2%
TR7K AT A B AT A4 (n- T8t (n-Hexane) : “& 4T (methylene chloride)) T
BET 15.3g (WE 77% ) a4 1-1,

[0106]  LC/MS :m/z = 331[ (M+1)"]

[0107]  (2) Hill &l 1-2 B A[E =) 1-2
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[0108]

O?-— NO
cor U

[0109]  AE ] F=4) 1-1(15. 3g,0. 046mo1) . 1— filt —2— fi &£ 2K (1-iodo—2-nitrobenzene)
(7.5g,0. 03mol, P4 #% ¥ B 78 B 25 ) | Pd (Oac), (0. 34g,0. 0015mol, 78 ¥% 75 B i B &5 ) |
P (tBu) Me (0. 48g,0. 003mo 1, Pl #% 3L LA B 25 ) | KOtBu (10. 1g,0. 09mol , Pl % 31 B 7 B &5 )
i 600ml ) t— T B (t-Butyl alcohol), 7 25°CHEATHERE MmN H M o S B2 45 o e n
N ZEV KT R RGH M #AT A Al (n- Ot : & P4t ) MR 8. 5g (UXEK 57% ) H1H]
FEPD 12,

[0110]  LC/MS :m/z = 325[ (M+1) "]

01111 (3) Hll el 1-3 : A=) 1-3

+©P©—* HN—( )

1-2 1-3
[0113]  7E 1 [f] 7= 4 1-2(8. 5g,0. 026mol) . = 7k J& [ (triphenylphosphine) (20. 5g,
0.078mol, PHKEHS BL45 B 25 ) PN 340ml [¥) o— &K (o—dichlorobenzene) , £F 180°C #
AT IR R R o RS SRS v AV NN Z8 IR K AT AR B T AT M AL (n- O -
AHLE) M2 T 6. 8g(WeZE 89% ) HlE ™) 1-3.
[0114]  LC/MS :m/z = 293[ (M+1) "]

[0115] (4 HI&H] 1-4 A A=Y 1-4
[0116]

OoN

13

[0117]1  ZET[E]FZ4) 1-3 (6. 8g,0. 023mol) IR X (bromobenzene) (3. 6g,0. 023mol, PH#%FL
B 2y ) | Pd, (dba), (1. 1g,0. 0012mol , PG 4% F5 B/ B %5 ) | P (t-Bu) (0. 28g,0. 0014mo],
7 A5 35 B8 B A7) L NatOBu (2. 7g, 0. 028mol , 74 A 76 SRAS L &1 ) o in A 280ml i HE 2
(Toluene) , 7E 80 C AT it i M A0 H S B o J5 B2 485 SR S ¥4 ) FE NN Z& TR /K 04T A5 B3 M i30T
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M4tk (- Ot : 8 F L) M2 T 6. 4g (WKZE 75% ) FE™ 4 1-4.
[0118]  LC/MS :m/z = 368[ (M+1) "]

[0119]  (5) &M 1-5 &R T [AIF=H) 1-5

[0120]

oo G

[0121]1 NN 2R FEBENY (Dibenzothiophene) (20g,0. 109mol, Pk FE Bl B 25 ) \N- ffif¢
BEHIEE i (N-Todosuccinimide) (12. 1g,0. 054mol, PHA% T B4k B 25 ) Al 800m1 A&
{fj / Al (Solvent Chloroform/Acetone) (3 : 1),71F 25°CiHATHHE M B M. 7EMf ¢
LV ANV E 5 8 N5 s R T S A R 0 = K AT 2580, SR G TRl (n- bt )
MAEE T 9g (W= 27% ) FiE =) 1-5,

[0122]  LC/MS :m/z = 310[ (M+1) ]

[0123]  (6) il % Hi 1-6 AR R P2 1-6

[0124]

v t O

B Endis =
1-5 | 1-6

[0125] 7 o J) 7 4 1-5 (9g, 0. 029mo1) . 1,4— — Tt 2 (9. 6g,0. 029mo 1, FG 45 F B fil B

A ) LTI (TT) (0. 52g,0. 0029mol, PHAK IS LS B 25 ) (HALET (Potassium fluoride)

(1. 7g,0. 029mol, PGA% T B4k B 25 ) T\ 360m1 [ DMSO, £ 130°CAH H fz i o 7B AT 2 B VR

BV E BI04 RONEVA SR S TR 1 & KA T 2R R, SRR BT A4l (n- T« =&

Fike) mifAElT 7. 1g (IE 63% ) HIE=4) 1-6.

[0126]  LC/MS :m/z = 386 [ (M+1) ]

[0127] () H&H] 1-7 . R EY) 1
[0128]

¢ : )
@N:/‘ . s . N S
1 | 1..5 - . 1 L

[0129]  AET[A]=4 1-6 (7. 1g,0. 018mol) P [E] =4 1-4 (6. 4g,0. 018mol) EALFER (11)

(0. 33g,0.0018mol) \FALA (1. 1g,0.018mol) F M A 280ml [ DMSO, 7£ 130°CA¥ H je i o 7E
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I BETR GV A G AR TIN5 O R ) A R 1 & K3 AT A2 B, R 5 AT 4L (n- O
fi s LT ) MAFE] T 4. 6g(WE 51% ) (a1,
[0130]  H-NMR (200MHz, CDC1,) : & ppm, 1H(7. 50/M, 7. 45/M,7. 94/D, 7. 33/M,7. 25/M, 8. 55/

D,7.59/D,7.43/M,7.79/D,7.98/D, 7. 52/M,8.45/D, 8. 41/D, 8. 20/D) 2H(7. 50/D) 3H (7. 58/
M) 4H (7. 25/D)

[0131]  LC/MS :m/z = 502[ (M+1) ]
[0132]  SEjitafl 2 - A Eid 54 2
[0133] (1) &M 2-1 & E =) 2-1

[0134]
0O
N / N
o A L0
N + [ T
\{L\
O

ey
]

i
A

[0135]  Jjin AN 1— 2K J& —1H- Z Jf [d] WK Bt (1-phenyl—1H-benzo[d]imidazole) (21. 2g,
0. 109mol, FUFE I BAfE B 25 ) . N- MRBRIIBE W A% (12. 1g,0. 054mol) AT 800m1 3% 71| & f/
/AR (3 0 1), 45 25 CHBATHEFE A L B o 7R I REVR G078 H G s N5 I REVE I =
AH RN E KT 2 AR FE AT A2k (n- CfE ) 4321 T 9. 3g (ZK 27% ) HE) =4
2-1,

[0136]  LC/MS :m/z = 320[ (M+1) "]

[0137]  (2) il 2-2 & pEE] =4 2-2

~ 10, S — O
. .

2-2
A =4 2-1 (9. 3g,0. 029mol) | 1, 4— — 2K (9. 6g,0. 029mol) fEALFIAR (11)
(0. 52g,0. 0029mo1)  FALER (1. 7g,0. 029mo1) HNA 370ml ff) DMSO, £E 130°C 18 H e i o 7F
I BEIR G Ve A G AR IS5 I R ) 2 AH R B & 7K AT A2 B 85 AT 4L (-
fio s EHRGE) MAFE] T 7. 1g (U 62% ) Fla=4) 2-2,
[0140] LC/MS :m/z = 396 [ (M+1) ]

[0141]  (3) #i#&H] 2-3 . B R EW) 2
[0142]

[0139]
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[0143]  FEAR[A]F=4) 2-2 (7. 1g,0. 018mol) - A F= 4 1-4 (6. 4g,0. 018mol) EALFIER (11)
(0. 33g,0. 0018mo1) . FALER (1. 1g,0. 018mol) HN A 280ml fit) DMSO, £E 130°C 18 H e i o 7F
I BEIR G WV% AV G AR IS5 I RN A R B & K3 AT A B 85 AT 4L (-
fio s EHLE) MAFE] T 4.6g (WE 50% ) (L& 2.

[0144]  H-NMR (200MHz, CDC1,) : 8 ppm, IH(7. 50/M, 7. 29/M,8. 12/D, 7. 63/D, 7. 90/D, 7. 39/
M,8.10/D,7.59/D,8.56/D) 2H(7. 45/M, 7. 22/M, 7. 25/D, 7. 85/D) 4H (7. 50/D, 7. 58/M)

[0145]  LC/MS :m/z = 512[ (M+1) ]

[0146]  sEjfEfsl] 3 . A A B4 5

[0147] (1) ##&H] 3-1 SR PE =4 5-1

[0148]
O ° O
Sy - O »
a%e -0

O 3-1
[0149]  JIA =2 (triphenylene) (24.9g,0. 109mol, PUi% 3 BEL45 B 25 ) (N AL BT B
W (12.1g,0. 054mol) 1 800ml VARG / IR (3 @ 1), 78 25 CHiFr AT H R B, 7
R BEIR GV AV G B8 IN -5 I RS 2 AH R B & K AT A2 B 85 AT 4L (- O
Ft ) MAFE] T 10. 3g (YiZE 24% ) FlAI4) 5-1.
[0150]  LC/MS :m/z = 354[ (M+1) "]

[01511  (2) #il£&H 3-2 & A=) 5-2
[0152]
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O N 44
, P T o000

5-2

[0153] fq:mjﬁtrm 1(10. 3g,0.029mo1) . 1,4— —fiZE (9. 6g,0. 029mol) FEALFIER (11)
(0. 52g,0. 0029mo1)  FALAH (1. 7g,0. 029mo1) H N 370ml f) DMSO, £E 130°Cfi H: /) v o f
13 I NETR G W0Ve AV AR TIN5 s B2 R B A R B & 7K AT 2R B, AR5 AT M 4iAE (n-

St &b ) MR T 7.7g(WkZE 62% ) PE=H) 5-2. (n/z = 430)

[0154]  LC/MS :m/z = 430[ (M+1) ]

[0155]  (3) Hill 2B 3-3 SRR AW 5

[0156]

[0157]  FEH[E]F=4) 5-2 (7. Tg, 0. 018mol) 1 [E] P24 1-4 (6. 4g, 0. 018mol) HEALFFIH (11)
(0. 33g,0.0018mol)  FALAN (1. 1g,0.018mol) H N A 280m1 [¥] DMSO, 7E 130°C 18 H: 2 b . f
3 I BETR G WVe AV G AR TIN5 s R R B A R I & 7K AT A B, AR5 AT i 4iAE (n-
fii s ERGE) MAFE] T 4.6g(WE 47% ) (L&Y 5.

[0158]  H-NMR(200MHz, CDC1,) : 8 ppm, 1H(7.50/M, 7. 45/M, 7. 63/D, 7. 29/M, 7. 90/D,

7.39/M,8. 34/D,8.99/D) 2H(8. 10/D, 8. 93/D, 7. 88/M, 7. 82/M, 7. 50/D, 7. 58/M) 3H(8. 12/
D) 4H(7. 25/D)

[0159]  LC/MS :m/z = 546 [ (M+1) "]
[0160]  SEjitif] 4 - Gk 5% 6

(01611 (1) HI&H 4-1 ST A=) 6-1
[0162]
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b
aseh

[01631 0 AN N- % £ — K IFf [b,d] B Wy -4- & (N-phenyldibenzol[b, d]
thiophene—4-amine) (30g,0. 109mol, P4 A% 4 B 8 B & ) . N- il A€ B% B 8 W2 i (12. 1g,
0. 054mo1) A1 800m1 VAR / AER (3 © 1), 78 25° CRHEATHeFE i H R B o 7EAT & N2 TR
A H G IS RNV I EAE R 2 KT AREG SR fE T4 (n- Okt ) 8
BT 11 6g (URER 24% ) =) 6-1,

[0164]  LC/MS :m/z = 401 [ (M+1) "]

[0165]  (2) il %] 4-2 . &R TR P24 6-2

[0166]

,W,Qs . 1\‘—-;/\_@5
Sy O 04

6-1 6-1

[0167]  ZEH (a4 6-1 (11. 6g,0. 029mo1) . 1,4— —HiLZE (9. 6g,0. 029mol)  fEEALFFI4R (11)
(0. 52g,0.0029mol) + FALAH (1. 7g,0. 02mol) FFHNA 370ml f¥) DMSO, £E 130°C {8 H 2 M, E
1 S RLTE A 4078 H) Je R TN -5 e IS0 ¥ 7] 149 8 AH TR 1 & B0k 3R AT 2R B, SR 5 AT AE4iAL (n-

e &R ) mERIT 8. 6g (YEK 62% ) a4 6-2,

[0168]  LC/MS :m/z = 477[ (M+1) "]

[0169]  (3) fhill %M 4-3 : A pAL 5 6

.%;o

[0170]
N%ﬁfmmé \F_JX N f )
- / _. f i
= S0 9 HI)
1-4 6-2

[0171]  FEF[E]F=4) 6-2 (8. 6g,0. 018mol) 1 [A]F=4) 1-4 (6. 4g, 0. 018mol) HEALFFIH (11)
(0. 33g,0.0018mol) . FALA (1. 1g,0.018mol) HANA 280m1 ) DMSO, £ 130°C fdi H [z M o f
15 I BETR G A I AR TIN5 S S 7R B A R I & 7K a#EAT 2 B, SR 5 AT A 2E4L (n-

fi s LT ) MAFE] T 4. 6g (g 43% ) (&P 6.
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[0172]  H-NMR (200MHz, CDC1,) : 6 ppm, IH(7. 45/M,7.63/D,7.29/M,8.12/D,7.90/D,7. 39/
M,8.10/D,6.81/M,6.86/D,7.27/M,7.81/D,8.45/D,7.52/M,7.98/D) 2H(7. 50/M, 7. 50/D,

7.58/M,7.54/D,6.69/D, 7. 20/M, 6. 63/D)
g/ ?
- N
\_/ N

[0173]  LC/MS :m/z = 593[ (M+1) "]
7-1

[0174]  SZjfil 5 25 WAL AW 7
[0175] (1) & Bl 5-1 A pEPE =4 7-1

[0176]

[0177] ORI [£]1[1, 9] FEF Mk (benzo[f][1, 9]phenanthroline) (25. 1g,0. 109mol,
VOAE FD B By ) N- BIARBEEI B i (12. 1g,0. 054mol) A1 800m1 FA IS AT / IER (3 :
1), 7E 25 CHATHEFE i H SR . A I MLVR A 0% ) J5 s -5 s B s 7710 (1) = A [R) 9 == 1)
IKBEAT B, SR AT AR 44 (n- T ) A3 31 1 10. 3g (W3 27% ) a4 7-1.
[0178]  LC/MS :m/z = 356 [ (M+1) ]

[0179]  (2) £l 5-2 & EE A =4 7-2

[0180]

[0181]1  £EH (a4 7-1 (11. 6g,0. 029mol) . 1,4— 2K (9. 6g,0. 029mol) JEALFNER (11)
(0. 52g,0. 0029mo1) - FALER (1. 7g,0. 029mo1) H NN 370ml fif) DMSO, £E 130°C 18 H e i o 7
i IR MRG0V AV G 3R IN -5 I R ) 2 AH R B & 7K AT A2 B 85 AT AL (-
fit s EHRGE) MAFE] T 8. 6g (UZE 69% ) Fla™ ) 7-2,

[0182]  LC/MS :m/z = 432[ (M+1) ]

[0183]  (3) #i#%H| 5-3 AR EW) T
[0184]

Q. o
o

14 7.2 T
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[0185]  FEHR[AE]™4)) T-2 (8. 6g,0. 020mo1)  H [A] 4 1-4 (6. 8g,0. 020mo1) HEALFIER (11)
(0. 38g,0. 0020mo1)  FALER (1. 2g,0. 020mo1) HNA 300ml ff) DMSO, £E 130°C 18 H e i o 7
I BETR G Wve A G A8 TIN5 s R ) ) S AH R ) & K3 AT A B, R e AT 4L (n- ©
fe o AP AR T 4. 6g (URZE 42% ) 4b&W 7.

[0186]  H-NMR(200MHz, CDC1,) : 8 ppm, IH(7. 50/M, 7. 45/M, 7. 63/D, 7. 29/M,8. 12/D, 7. 90/
D,7.39/M,8.10/D, 7. 58/M,8. 83/D, 8. 38/D, 8. 34/S,7.73/D,8.06/D, 7. 50/D, 8. 45/D,8. 91/
S) 2H(7.50/D, 7. 58/M) 41 (7. 25/D)

[0187]  LC/MS :m/z = 548[ (M+1) "]

[0188]  sLjfafsl] 6 . A Ak &) 12

[0189]1 (1) il £l 6-1 &R AE =4 12-1

[0190]
N
qI + N— >
Nl

O
12-1

[0191] N 5- K3k -5, Ta— & —4bH-MLIg 3 [3, 2-f1[1, 10] FEZ' Mk (5—phenyl-5, Ta—di
hydro—4bH-pyrrolo[3, 2—f1[1, 10]phenanthroline) (32. 4g,0. 109mo1, Ph#&Fh BLAH BH 75 ) |
N- WACTEFIEE P % (12. 1g,0. 054mol) A1 800ml HIVAFEAT / A (3 @ 1), 48 25°C T4
PR AT RN FEAT RNV -A VA E S AR IN 5 ROREEA ) S A R ) &= K 3ET 2 HL RS
HEATHZEE (n- %) ME21 T 10. 3g (UK 22% ) H a4 12-1.
[0192]  LC/MS :m/z = 423[ (M+1) "]

[0193]  (2) &M 6-2 &A= 12-2
[0194]

12-1 12-2

[0195]  7E 7 [a] 7= 4 12-1(10. 3g,0. 024mo1) . 1,4- M % (7. 9g,0. 024mo1) | {8 ¥ 75 4F
(1T) (0. 43g,0. 0024mo1)  FALEF (1. 4g,0. 024mol) H N 400m1 (1 DMSO, 7E 130°CAff H Jx
Mo FEAT S REVRAV% H) G B8 IN-5 RN I S AH R 59 &= 1 K 3047 A B, 28 e #EAT M4k
(n—- O : —FE ke ) M2 T 8. 6g (WkZE 72% ) Fla"¥) 12-2,

[0196]  LC/MS :m/z = 499[ (M+1) "]

[0197]  (3) il &M 6-3 : A AL G 12

45



CN 104471021 A w BB B 30/54 T

[0198]

O

I
14 1222

ol

[0199]  7E = [8) 7= 4 12-2(8. 6g,0. 017mo1) . 1 [i1] 7= #) 1-4 (6. 8g,0. 017mo1) - 1 4k 7] 4
(1T) (0. 33g,0.0017mo1) « FALEF (1. 1g,0.017mol) H N 300ml (¥ DMSO, 7E 130°C i H Jx
Mo FEAT S REVRAV% H) G i8INS RN I S AH R 59 &= 1 K #EAT A B, 28 e AT M4k
(n— O« W Le) M2 4. 6g (W 4% ) (& 12,

[0200]  H-NMR (200MHz, CDC1,) : 8 ppm, 1H (7. 50/M, 7. 45/M, 7. 63/D, 7. 29/M, 8. 12/D, 7. 90/
D,7.39/M,8.10/D,6. 77/M,5.07/S,4.07/S, 4. 32/S,7. 48/D,8.51/D, 7. 67/D, 6. 94/M, 8. 53/
D,6.81/M) 2H(7.50/D,7.59/D, 7. 44/D, 7. 58/M, 6. 60/D, 7. 23/M)

[0201]  LC/MS :m/z = 615[ (M+1) "]

[0202]  sEjfafsl] 7 A midk &Y 14

[0203] (1) fhill £t 7-1 A E AR P7Y) 14-1

[0204]

14-1

[0205]1 Jjin AN Wt wg IF [2,3-f1[1,7] JE % Mk (pyrido[2, 3—f][1, 7]phenanthroline)
(25. 2g,0. 109mo 1 , PE K% I BL4f B 25 )  N- AR BRHABE P % (12. 1g,0. 054mol) A1 800ml [
A&/ B (3 0 1), 78 25 CHAT IR A H R . FEAT R REVR AR H R i in 5 ROV
TS EAH R & R KEAT AR R e di AT A4k (n- k) M3 2] 7 10. 3g (U 26% )
HE ) 14-1

[0206] LC/MS :m/z = 357[ (M+1) "]

[0207]  (2) il &l 7-2 &R R =4 14-2
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[0208]

14-2
14-1

[02091  7F 91 [&] 7= 4 14-1(10. 3g, 0. 029mo1) . 1,4— — M1 2% (9. 4g,0. 029mo1) - & k. 71) 4

(11) (0. 33g,0. 0029mo1)  FALEH (1. 7g,0.029mo1) F N 400ml (1 DMSO, 7 130 °C i H

r“ FEAT [ REVR AV ) Ja O In -5 R NV 7RI S04 R ) 2 1 /K AT 3BT, R e #hAT AR 44k
- O SE F ) MR T 8. 6g (Y Z 68% ) HETY 14-2.

[021o] LC/MS :m/z = 499 [ (M+1) "]

[0211]  (3) il %l 7-3 - SR EY) 14

[0212]
;"‘"“x

N "%f'
1-4 142
/'"‘m
s
L ‘/L z"”‘m x ({f/ \l
/fN \ﬂ/ \ N
o 0x

14 NWL

[0213]  £E 1 [E) 7= 4 14-2 (8. 6g,0. 020mol) . 7 ] = 4 1-4 (8. 0g, 0. 020mo1) . i 1k 7] 4
(11) (0. 38g,0. 0020mo1)  FALEH (1. 2g,0. 020mol) H A 300ml (1 DMSO, 7E 130 °C i H
Mo FEAT S REVEAV% H) G B8 IS RN IR A R 1 = K 3EAT 2B, 28 e AT M A
(n- O « “FEHLE) M2 T 4. 6g(WZE 42% ) (&M 14.

[0214]  H-NMR(200MHz, CDC1,) : 8 ppm, IH(7. 50/M, 7. 45/M, 7. 63/D, 7. 29/M,8. 12/D, 7. 90/
D,7.39/M,8. 10/D,8. 57/S,8. 22/S) 2H (8. 38/D, 8. 83/D, 7. 50/D) 4H (7. 25/D, 7. 58/M)

[0215]  LC/MS :m/z = 549[ (M+1) "]

[0216]  SEjiafsl] 8 . & EAL G 15

[0217] (1) I 8—1 AR~ 15-1

[0218]
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15-1
[0219]  JIMN - ZEf% (18. 4g,0. 109mol, PG A% ¥ B4 B 25 ) | N- BAC BRIk W i (12. 1g,
0. 054mo1) A1 800m1 VAR / TRHER (3 1 1), 78 25°CRHEATHeFE i H e B o 7EAT & B2 TR
A HV G NS ROV I EAE R 2 KT AREG SR fE T4 (n- Ok ) i3
27 10.3g (WK 32% ) HE]=H) 15-1,

[0220] LC/MS :m/z = 295[ (M+1) "]

[0221] () il %5 8-2 & R B F] =4 15-2

[0222]

o

15-2
15-1

[0223] £ jE) =4 15-1(10. 3g, 0. 035mol) < 1,4— — 2K (11. 3g,0. 035mol) « i 4k 551 4
(11) (0. 40g,0. 0029mo1) FALER (2. 05g,0.029mo1) HHNA 400ml (K] DMSO, 7E 130°C i H: Jxz
o FEAF I BLVR ANV E G BN N5 5 B0V 7 S AH R 16 & 1 /K 3T 26, AR e AT A4t
(n- O : “E LT ) mFE] T 8. 6g (ULZE 66% ) Fi"4) 15-2,
[0224]  LC/MS :m/z = 371[ (M+1) "]
[0225]  (3) £ 8-3 AR EW) 15
[0226]
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N\ 7 /” / %‘:
\m{\ A N/

[0227] 7+ (8] 7= 4 15-2(8. 6g,0. 023mol) . F [] 7= 4 1-4(9. 2g,0. 023mo1) - 1 1k 77 4
(11) (0. 44g,0. 0020mo1)  FALEF (1. 4g,0.020mol) H AN 340m1 (¥ DMSO, 7E 130°CAff H Jx
Mo FEAT S REVRAHV% H) G B8 IS RN I S AH R 19 &= 1 K 3EAT A B, 28 5 AT M iAk
(n—- O « “FE W Le) M2 4. 6g (W 41% ) &M 15,

[0228]  H-NMR(200MHz, CDC1,) : & ppm, 1H(7. 50/M, 7. 45/M, 7. 63/D, 7. 29/M, 8. 12/D, 7. 90/
D, 7.39/M,8. 10/D) 2H (6. 81/M, 6. 69/D, 7. 54/D, 7. 50/D, 7. 58/M) 4H (7. 20/M, 6. 63/D)

[0229]  LC/MS :m/z = 487[ (M+1) ]

[0230] s 9 A Aidk & 18

[0231] (1) % H]9-1 &R E =4 18-1

[0232]

@_@/ ] + (HO)ZB—Q—er @_ﬁ

O Br
2
\

181
[0233]  4F 4- M —9— JRJE —9H- MMt (4-bromo—9-phenyl-9H-carbazole) (10g,0. 031mol,
POAS H B B 2y ) L 4- JREHIEE (4-bromophenylboronic acid) (7. 5g,0. 037mol, FoA& ¥ B
i B2} ) JPd (pph) , (1. 0g, 0. 0009mo 1 , PH A% 35 B B 5 ) \NaOH (3. 7g, 0. 093mol, Uk I B fk
HAE) A 360ml [ THE, /EZAIRE T BRAEHE 3 /AN m g RN RS [ REVR A
R EHEAT A P HE (dichloromethane) AEEL, SR fa #EAT RE AT 44k, (MC :HEX) 43 3 1
9. 1g (W 74% ) a4y 18-1,
[0234]  LC/MS :m/z = 398[ (M+1) ]
[0235]  (2) il & 9-2 : ARV EY) 18
[0236]
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N
3 g
B (HO),B—N - .

f L Or -t
~ M,
9.7
Q—NKW! ;’ )

[0237] AE 1 [&] 7= 4 18-1(9. 1g,0. 023mo1) 9H- At BE 3§ [3,4-b] W] Wk —9- & Bl #&

(9H-pyrido[3, 4-blindol-9-y1l boronic acid) (5.9g,0.028mol, P& HL Bl B 45 ) L4k

F4R (11) (0. 29g,0. 0023mo1) FALER (1. 65g,0. 023mo1) H N 400m1 f) DMSO, 7E 130°Cf#
HR R FEAT R REVR A% H) G i N5 R NV 7 & AH R ) & 09 K AT 3B, SR Fe AT 4

éMc (n—- Ot : ~F&HLe) M2 8. 6g (W 77% ) th&5W) 18.

[0238]  H-NMR(200MHz, CDC1,) : 8 ppm, 1H (7. 45/M, 7. 25/M, 8. 55/D, 7. 33/M, 7. 94/D, 7. 59/

D, 7.43/M)2H(8. 78/S,9. 26/S, 7. 68/D, 7. 50/D, 7. 58/D) 3H (7. 79/D)

[0239]  LC/MS :m/z = 489[ (M+1) ]

[0240]  SEJGEH] 10 SRS 21

[0241]
O et

N

ER

“a_*:—z

AL
O~ A
) e,
[0242]  AE A F=4 18-1 (9. 1g,0. 023mol) <4, 6— BER -1, 3, 5— —M& —2— JEHIEE (4, 6-dip

henyl-1, 3, 5—triazin—2-ylboronic acid) (7. 8g,0.028mo1, FG#&FL B4 B 25 ) | {8 4k 771 4F
(TT) (0. 29g,0. 0023mo1) < FALEF (1. 65g,0.023mo1) FAN 400m1 [1] DMSO, 5 130°CA# H
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Mo FEAT S REVRA V% H) G s N5 RO I S AH [R5 & 1 K 3047 A B, 28 e 04T M4k
(n— e : &M ke ) m1F2] 1 8. 6g(WZE 68% ) (& 21.

[0243]  H-NMR(200MHz, CDC1,) : 8 ppm, IH(7. 25/M,7. 45/M,7. 33/M,8.55/D,7.94/D,7. 59/
D,7.43/M,7.79/D) 2H(7. 41/M,7.85/D, 7. 25/D, 7. 50/D, 7. 58/D) 4H (8. 28/D, 7. 51/M)

[0244]  LC/MS :m/z = 551 [ (M+1) "]

[0245]  sZfGEd] 11 G R &) 22

[0246]

i\“N
QNO O "7 Hoe NN ———
18-1

22
[0247] 7€ v [&] 7= ) 18-1(9. 1g,0. 023mol) .3, 5— Bk 7% —4H-1, 2, 4— = M —4- JL B iR
(7.4g,0.028mol, Pl k% ¥ B 18 BE 23 ) &4k 77 4R (11) (0. 29g,0. 0023mol) AL EH (1. 65g,
0.023mol) 1 Jn \ 400ml [¥) DMSO, 7£ 130 CAH H e fio 78 e MR S A H i nS
RIS I EAH A 2 R KT ARG R 5 3T HE 4k (- Ofe : & HF ke ) mER T
8.6g(69% ) tLEW) 22,
[0248]  H-NMR (200MHz, CDC1,) : & ppm, 1H(7. 45/M,7.94/D, 7. 33/M, 7. 25/M,8. 55/D, 7. 43/
M) 2H (7. 41/M, 7. 68/D, 7. 50/D, 7. 58/M) 3H(7. 79/D) 4H (7. 51/M, 8. 28/D)
[0249]  LC/MS :m/z = 539[ (M+1) ]
[0250]  sCjiadl 12 & itk &) 23
[0251]
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23

[0252]  ZEF[E) =4 18-1 (9. 1g,0. 023mol) .3, 5— A (1- ZRHE —1H- 2K JF [d] mkme —2—- JE )
o OB ® (3,5-bis(l-phenyl-1H-benzo[d]imidazol-2-y1)phenylboronic acid)
(14. 2g,0. 028mol , P4 % 31 BAE B 27 ) AL (11) (0. 29¢,0. 0023mol) \ FALH (1. 65¢,
0. 023mol) A 400ml [¥) DMSO, 7£ 130 CAH s N o AR I BEVR A W74 H) e s -5 e BL%
FIE A F & KT A ARG AT AR L (n- O « &R kT ) mifFEl T 8. 6g (Y
48% ) L&) 23,

[0253]  H-NMR (200MHz, CDCl,) : 6 ppm, IH(8. 55/D, 7. 33/M,7.94/D,7. 25/M,7. 43/M,7. 79/
D) 2H (8. 56/D, 7. 58/D) 3H(7.59/D, 7. 45/M,7. 66/S) 4H(7. 58/M, 7. 25/D, 7. 22/M) 6H (7. 50/D)
[0254] LC/MS :m/z = 780[ (M+1) "]

[0255]  SEjiafsl 13 s & &%) 25
[0256]
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: O
@—N O Br  + (HO),B—N |
O O
18-1

0‘

[0257] Z& 1 J8] FF 4 18-1(9.1g,0.023mol) . — Wk mg -3- X B B B
(dipyridin—3-ylboramidic acid) (6.0g,0.028mol, J4 ¥% ¥ B 8 B &5 ) {4 5 4 (11)
(0. 29¢,0.0023mol) - AL 4P (1. 65g,0.023mol) 1 jim A 400ml [¥] DMSO, £ 130 °C f# H 2
Mo FEAT S REVRAV% H) G i8INS RN I S AH R 59 &= 1 K 3047 A B, 28 e AT M4t
(n—- O « ~FE W Le) m1F2] 7 8. 6g (W 77% ) & 25,

[0258]  H-NMR (200MHz, CDC1,) : 8 ppm, 1H (7. 45/M, 7. 94/D, 7. 33/M, 7. 25/M, 8. 55/D, 7. 59/
D,7.43/M,7.79/D) 2H(7. 58/M, 7. 50/D, 7. 54/D, 6. 69/D, 8. 04/S,8. 09/D, 7. 36/M, 7. 27/D)
[0259]  LC/MS :m/z = 489[ (M+1) "]

[0260]  SEJGEH] 14 A RS 29

[0261]

N
@—N Br A - _C; J AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA -

18-1

[0262] 7E 7 [A] 7= 4 18-1(9. 1g,0.023mol) . Bk M I [1,2-a] Mt mg -7- 3 ¥l B
(imidazo[1, 2-a]pyridin-7T-ylboronic acid) (4. 5g,0. 028mol, Put%Fdh B4l B 245 ) L4k 57
B (11) (0. 29g,0. 0023mol) FALH (1. 65g,0. 023mol) A0 400ml f¥) DMSO, £F 130°C{f H
RNLo FEAT R RLTE A9 50 5 U8 N5 1 B2V 77 B 248 TR A9 & R 7K AT 2R L, SR 5 R AT FE 2k
b (- Ok : —F Fhe ) MR T 8. 6g (i Z 86% ) WA 29,

[0263]  H-NMR (200MHz, CDC1,) : 8 ppm, IH(7. 25/M, 7. 45/M,7.94/D, 7. 33/M,8. 55/D, 7. 59/
D,7.43/M,7.79/D,7.73/S,6.87/D,8. 54/D) 2H (7. 48/D, 7. 50/D, 7. 58/M) 4H(7. 25/D)
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[0264]  LC/MS :m/z = 435 (M+1) ]
[0265]  SZjEf] 15 & A& 30

[0266]
#
‘ik
Vam v
y N T - 4 "
N/ A
N
Yot
18-1

[0267] ¢ B 8 7 ¥ 18-1(9.1g,0.023mol) .9H- M M —9- B P&
(9H-carbazol-9-ylboronic acid) (5. 9g,0.028mol, F4 #% ¥ B 8 B &5 ) {4 5 4 (11)
(0. 29g,0. 0023mo1) « AL H (1. 65g,0.023mo1) 710 A\ 400m1 [ DMSO, 7E 130 'C {# H: ¢
Mo FEAT S REVRA V% H) G B8NS RN I S AH R 59 &= 1 K 3047 A B, 28 e AT M4k
(n—- O : —~FE ke ) m1F2] 7 8. 6g(WkZE 63% ) 1bE&4 30,

[0268]  H-NMR (200MHz, CDC1,) : 8 ppm, 1H(7. 50/M, 7. 63/D, 7. 29/M, 8. 12/D, 7. 45/M, 7. 59/
D, 7.43/M)2H(7. 50/D,7.68/D, 7. 58/M,7.94/D, 7. 33/M, 7. 25/M, 8. 55/D) 3H (7. 79/D)

[0269]  LC/MS :m/z = 485[ (M+1) ']

[0270]  sEjffsl] 16 . Atk &4 31

[0271]
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N
N
£ e,
= i
T N
b T S
e, i e
Z A B
ooy St &
fvm_"-\,\ /,3-2:r L - "}M II.
& N e -Br P
v/ N L) (HO)B—N
§ i Byl Sy,
i o Yo e
&, i b
By ™ Z% f/
o gt L
{e‘f{; ?‘;‘x | ’:’_M“-.
18-1 s

31 S
[0272]  7E 0 [8] 77 4 18-1(9. 1g,0. 023mol) .2, 7— XX (9— 7K & —9H- %j —9- J& ) —9H- M
W —9—- JEHNEE (2, T-bis (9—phenyl-9H-fluoren—9-y1) -9H-carbazol-9-ylboronic acid)
(18.9,0. 028mol, P4 #% 3 B 78 B 23 ) i AL 574 (I1) (0. 29g,0. 0023mol) AL EH (1. 658,
0. 023mol) 0N 400ml [¥) DMSO, 7£ 130 CAH s N o AR I VR A W7% H) e s -5 e BL
FIE A R & K BEAT 2B R G T A (n- O« &) mfE2] 7 15.9g (UK
2 69% ) LB 31,
[0273]  H-NMR (200MHz, CDC1,) : 8 ppm, IH(7. 28/D, 7. 45/M,7.59/D, 7. 43/M, 7. 55/S,7. 31/
D,8.00/D,8.31/D,6.80/D,7.20/D)2H(7.50/D,7.55/D,7.68/M,7.58/M,8.55/D,8.55/
S)3H(7. 28/M,7.79/D) 4H(7. 11/D, 7. 87/D, 7. 38/M) 5H(7. 33/M)
[0274]  LC/MS :m/z = 966 [ (M+1) ]
[0275]  sgjfafsl] 17 & ik & 34
[0276]
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[0277]  AEH[A]F=4) 18-1 (9. 1g,0. 023mol) .4, 6— BEZE -1, 3, 5— =& —2- JLHIES (4, 6-dip
henyl-1, 3, 5—triazin—2-ylboronic acid) (7. 8g,0.028mo1, FG#&FL B4 B 25 ) {4k 771 4F
(11) (0. 29g,0. 0023mo1) « FALAR (1. 65g,0. 023mol) F AN 400ml ] DMSO, 7F 130°CAf H iz
Mo FEAT S REVREV% H) G B8NS RN I S AH R 59 &= 1 K #E AT A B, 28 e AT M4k
(n—- O : “F& W Le) M2 1 8. 6g(WZE 68% ) &4 34,
[0278]  H-NMR (200MHz, CDC1,) : 8 ppm, IH(7. 25/M, 7. 45/M,7.94/D, 7. 33/M,8. 55/D, 7. 59/
D,7.43/M,7.79/D) 2H(7. 25/D, 7. 85/D,7. 41/M, 7. 58/M, 7. 50,/D) 4H (8. 28/D, 7. 51 /M)
[0279]1  LC/MS :m/z = 551 [ (M+1) ]
[0280]  sEjitifs] 18 . At &%) 35
[0281]

[0282] AEHE] =4 18-1(9. 1g,0. 023mo1) .2, 6— Bk A ML g —4- W R (2, 6—diphenylp
yridin—4-ylboronic acid) (7. 7g,0. 028mol, PG % ¥ B i B 25 ) L AL FI4R (11) (0. 29¢g,
0.0023mol) . FALA (1.65g,0.023mol) NN 400ml f¥) DMSO, 7F 130°CAf H [je b o 7E{T [
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NI -GV H) 5 A5 I B2V TR & A R & K AT 2R B SR 5 AT A 44k (n- Tk -
AR mAR T 10, 1g(URZE80% ) tLEW 35.

[0283]  H-NMR(200MHz, CDC1.) : & ppm, IH(7. 45/M,7.94/D, 7. 33/M, 7. 25/M, 8. 55/D, 7. 59/
D,7.43/M,7.79/D) 2H(8. 20/S,7. 47/M, 7. 50/D, 7. 58/M) 4H (8. 30/M, 7. 54/M, 7. 25/D)

[0284]  LC/MS :m/z = 549[ (M+1) "]

[0285]  SEjifafi] 19 . &AW 39

[0286]

(HOLB- "o
f)/a" . —
]

18-1

[0287] AE v [&] 7% 4 18-1(9. 1g,0. 023mol) \5— (9H- M M —9— J& )—2— ¢ Jt —1H- ¢
I [d] g M -1- B B (5-(9H-carbazol-9-yl)-2-phenyl-1H-benzo[d]
imidazol-1-ylboronicacid) (11. 3g, 0. 028mol, &% ¥ Bfs B 25 ) AL 5F4R (11) (0. 29g,
0.0023mol) FALE (1.65g,0.023mol) FANA 400ml [ DMSO, £E 130°CA# H: ;e o B4 2
NEVRAIV HV G, U n 400m] (E FIKIEAT AR SR R T A4 (- T : & F 58 ) M
BET 9. 1g(KZE 62% ) b5 39,

[0288]  H-NMR (200MHz, CDC1,) : & ppm, 1H(7. 45/M,7.90/D, 7. 39/M,8. 10/D, 7. 59/D, 7. 15/
D,8.55/D,7.25/M,7. 33/M,7.94/D,7.70/S,7. 41/M) 2H(7. 50/M, 7. 50/D, 7. 79/D, 7. 68/D,
8.28/D,7.51/M,7.58/M,7.29/M,8. 12/D, 7. 63/D)

[0289] LC/MS :m/z = 677.81[ (M+1) "]

[0290]  SZjifsl 20 & k&4 44
[0291]
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[0292]1 #F & [A] % ) 18-1(9.1g,0.023m0l). = W K -2- K # ®
(triphenylen—2-ylboronic acid) (7.6g,0.028mol, Fi 4% 75 B4 48 B 25 ) . 4k 74 (11)
(0. 29g,0. 0023mo1) « AL # (1. 65g,0.023mo1) 70 A\ 400m1 [ DMSO, 7E 130 'C {# H: ¢
Mo FEAT S REVRAV% H) G i8INS RN I S AH R 19 &= B K 3047 A B, 28 e AT M4k
(n— O : ~FE W Le) M2 T 8. 8g (W 70% ) & 44.

[0293]  H-NMR (200MHz, CDC1,) : 8 ppm, IH(7. 45/M,7.94/D, 7. 33/M, 7. 25/M,8. 55/D, 7. 59/
D,7.43/M,7.79/D,9. 15/S,8. 04/D,8. 18/D) 2H (8. 12/D, 7. 82/M, 7. 88/M, 8. 93/D, 7. 58/M,
7.50/D)

[0294]  LC/MS :m/z = 546 [ (M+1) ']

[0295]  sEjfafsl] 21 . & Ak &) 46

[0296]
o P
{3 —~ ¢
NN T s \, 1 LW‘
<‘\m" /; N\ l ?’wf r oy v”ﬂ w;:"«'im ™
o N P + ; ”x ]j S
i
jz::_~. J/—’ {HO}EB_{i E:B’VJ\ _-z:”j
s R
18-1 - N 7y
4 xk, ,/3{ ? an Lﬁ_ ;}é
wa N \ A
I S d T 5
7NN N _,“1[ J
SO\ NS

48
[0297]  FE 0 [A] 7= 4 18-1(9. 1g,0. 023mol) .9, 9- Bk K -9H- 45 —2- FL B FR (9, 9-diphen
y1-9H-fluoren—2-ylboronic acid) (10. 1g,0.028mol, F#% 75 B4 B &5 ) AL 4R (11)
(0. 29g,0. 0023mo1) « AL H (1. 65g,0.023mo1) 10 A\ 400m1 [ DMSO, 7E 130 ‘C {# H: ¢
Mo FEAT S REVREV% H) G B8 IN-5 RN I S AH R 59 & 1 K 3047 A B, 28 e AT M4k
(n—- O : & Le) M2 9. 0g(WZE 62% ) &4 46,

[0298]  H-NMR (200MHz, CDC1,) : 8 ppm, IH(7. 50/M, 7. 45/M, 7. 29/M,8. 12/D, 7. 90/D, 7. 39/
M,8.10/D,7.77/S,7.93/D,7.87/D,7. 38/M,7. 28/M, 7. 55/D) 2H (7. 50/D, 7. 58/M, 7. 63/D,
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7.26/M)4H(7.11/D,7. 33/M,7. 25/D)
[0299]  LC/MS :m/z = 636[ (M+1) "]
[0300]  sZjiats] 22 . & Rtk &) 56
[0301]

43/54 7T

7
o e, P
N -ﬁ\/ﬂr —
A e
18-1 7

7\
m?‘i‘/%
r\E)

56 =

[0302]  7E A [E]) 7747 18-1(9. 1g,0. 023mo1) .4~ (9H- e ~9— Jit ) ZRIL (BEIK —4-3L) %
B (4- (9H-carbazol-9-y1) phenyl (biphenyl—4-y1)boramidic acid) (12. 7g,0. 028mol,
POk T B B 7 ) AR (T1) (0. 29g,0. 0023mol) « FALH (1. 65g,0. 023mol) FMA
400m1 f¥) DMSO, /£ 130°CAF H [ Mo AEAT R BLTR A 49% H) 5 a8 N5 e B2 77 i &= AH R ) &=
K BEAT R, ARG AT AR AiAL (n- Ok : —& ke ) M52 7 10. 4g (W& 62% ) tb&
56,

[0303]  H-NMR (200MHz, CDC1,) : 8 ppm, 1H (7. 41/M, 7. 63/D, 7. 50/M, 7. 29/M, 8. 12/D, 7. 45/
M,7.59/D,7.43/M,7.79/D) 2H(7. 58/M, 7. 50/D,7.54/D,6.63/D,7.37/D,7.94/D, 7. 33/M,
7.25/M,8.55/D,7.51/M,7.52/D,7.54/M) 4H(6. 69/D)

[0304]  LC/MS :m/z = 728[ (M+1) ']

[0305]  sEjfs] 23 . & AL &) 60
[0306]
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[0307]  FE 7 [E) =42 18-1(9. 1g,0. 023mol) .9, 9- BE 2K —9H- Zjj —2- & ( =W 2% -2- &)
f Bl B8 (9, 9-diphenyl-9H-fluoren—-2-y1 (triphenylen—-2-yl) boramidic acid) (16. 9g,
0.028mol, P4 #& ¥4 B9 48 B = ). i 4k 5 4 (I1) (0. 29g,0. 0023mol) . 7 1k 2 (1. 65g,
0. 023mol) A 400ml [¥) DMSO, 7£ 130 CAF H s N o AR e VR A W74 H) e s -5 e BL
FIE A R & KT 2B R G T A (n- O« &) mfE2 T 14. 2g (UK
FET70% ) tEW 60,

[0308]  H-NMR (200MHz, CDCl,) : 6 ppm, IH(7. 45/M,7.94/D, 7. 25/M,8.55/D,7.59/D,7. 43/
M,7.79/D,7.02/D,8.13/S,6.58/D,7.62/D,6.75/D,7.55/D,7.28/M,7.38/M) 2H(8. 12/
D,7.82/M,7.88/M,8.93/D,7.50/D,7.58/M,7.54/D,6.69/D,7.26/M,7.87/D)4H(7. 11/
D) 5H(7. 33/M)

[0309]  LC/MS :m/z = 878[ (M+1) "]

[0310]  SZjifsl 24 . S L4 64
[0311]
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[0312]  FEAF (A4 18-1(9. 1g,0. 023mol) 4 (4, 6- KK —1, 3, 5~ =g —2-Jt ) ZKHE (=
WK —2- 58 ) Fahiliig (4- (4, 6-diphenyl-1, 3, 5—triazin—2-yl)phenyl (triphenylen-2-y1)
boramidic acid) (16.6g,0.028mol , P& I Bt B 25 ) (AL )4 (11) (0. 29g,0. 0023mo1) .
FALAP (1. 65g,0.023mol) F10A 400ml [) DMSO, £E 130°CAH H S B o 7B A3 S SN TR A 474 &)
J AN N5 e SLE TR B B AH [ ) S R /KR AT 2R B, SR e AT i difh (n- O« &R GE) mife
BT 15. 1g (WK 76% ) tbE) 64,

[0313]  H-NMR (200MHz, CDC1.,) : & ppm, 1H(7. 45/M,7.59/D, 7. 43/M,7.79/D, 7. 94/D, 7. 33/
M,7.25/M,8.55/D,7.02/D,7.87/D,8. 13/S) 2H(8. 93/D, 7. 88/M, 7. 82/M, 8. 12/D, 7. 41/M,
7.90/D,7.54/D,7.50/D, 7. 58/M) 4H (7. 51/M, 8. 28/D, 6. 69,/D)

[0314]  LC/MS :m/z = 869[ (M+1) "]

[0315]  sLjfafs] 25 . & itk &) 72

[0316]
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[0317]  ZET[E] 724 18-1(9. 1g,0. 023mol) JEKTE —4— FE (9, 9- BLIK -9H- 25 —2- 4L ) F&hl
1% (biphenyl-4-y1 (9, 9-diphenyl-9H-fluoren—-2-y1l)boramidic acid) (12. 2g,0. 028mol,
P k& R B A ) AL AR (T1) (0. 29g,0.0023mol) « S ALA (1. 65g,0. 023mol) FrinA
400m1 Y] DMSO, 7 130 CAT I R Mo FEAT S SLVR A 4074 £ 5 MR N5 s S 77 = AH R Y =
(K IEAT 2B, ARG AT MR Al (n- O« & F S ) 3217 15, 4g (WZE 83% ) (AW
724

[0318]  H-NMR(200MHz, CDC1,) : 8 ppm, 1H(7. 45/M,7.59/D,7. 43/M,7.79/D,7. 94/D,7. 25/
M, 8. 55/D,6.75/D,6.58/D,7.62/D,7.87/D,7. 38/M,7. 28/M, 7. 55/D, 7. 41 /M) 2H (7. 50/D,
7.58/M,7.51/M,7.52/D,7. 26/M) 4H (7. 11/D, 7. 54/D, 6. 69,/D) 5H (7. 33/M)

[0319]  LC/MS :m/z = 804[ (M+1) ]

[0320]  sLjfafsl] 26 A AL B 7T

[0321]
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[0322] E#@F@n&ugmﬂﬁ%mna4%4%&@—%)x%(%mﬂ%%)@
B2 (3-(9H-carbazol-9-y1)phenyl (biphenyl-4-y1)boramidic acid) (12. 7g,0. 028mol,

POk B B B ) AL RIAR (T1) (0. 29g,0.0023mol) ALY (1. 65g,0. 023mol) FMA
400m1 f#¥) DMSO, £E 130°CAH I R R o 7EAT R MVRA 74 A5 O N5 s RL¥ 7] 1) =48 R & 1
IKBAT 2B, SR IG BEATHE 284 (n- T« & be ) R3] 1 8. 6g (& 51% ) (&M 77,

[0323]  H-NMR(200MHz, CDCL,) : & ppm, LH(7. 50/M, 7. 45/M,7. 59/D, 7. 43/M, 7. 79/D, 7. 41/
M,6.63/D,7.20/M,6.86/D,7.63/D,6.50/S,7.29/M,8.12/D) 2H(7.50/D,7.51/M,7.52/D,
7.58/M,7.94/D, 7. 33/M,7. 25/M, 8. 55/D) 4H(7. 54/D, 6. 69/D)

[0324]  LC/MS :m/z = 728 (M+1) "]

[0325]  SEjiafsl 27 & A5 4 80
[0326]

18-1
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[0327]  ZETP[AE]=4) 18-1(9. 1g,0.023mol) (25 —2—- & ( =W 2K —2- 3£ ) IZHEE (nhaphtha
len—2-y1 (triphenylen—2-y1)boramidic acid) (11.6g,0. 028mol, FG#%Fh BELHE BH 25 ) {4k
FIER (11) (0. 29g,0. 0023mo1) FRALAR (1. 65g,0. 023mol) A 400m1 f) DMSO, 7E 130°C/H
HR R FEAT S REVR A% ) s N5 I MLV 77 1 B2 AH R ) & 00 K3 AT A B, R Fe AT 4%
Atk (n- b : ZFF e ) M3 T 8. 6g (Z 54% ) A 80,

[0328]  H-NMR(200MHz, CDC1,) : 8 ppm, IH(7. 50/M, 7. 45/M,7.94/D, 7. 33/M, 7. 25/M, 8. 55/
D,7.59/D,7.43/M,7.79/D,7.02/D,7.87/D,8.13/S,7.49/D,7.84/D, 7. 88/D, 7. 36 /M, 7. 77/
D,7.74/S)2H(8.93/D,7.88/M,7. 82/M,8. 12/D, 7. 54/D, 6. 69/D, 7. 50/D, 7. 58/M)

[0329]  LC/MS :m/z = 687[ (M+1) "]

[0330]  sLjfafsl] 28 . & Wik &) 83

[0331]

64



CN 104471021 A 49/54 11
{ N
)
7\
&N
P
83 \ 7/

[0332]  ZE[A]=4) 18-1(9. 1g,0. 023mol) « 2K Jf [b, d] MEWy —3- 5 (2% -2- 5 ) F&hi
& (dibenzo[b, d] thiophen—3-y1 (naphthalen—2-y1)boramidic acid) (10. 0g,0.028mol,
POk B B B g ) AR RIAR (T1) (0. 29g,0. 0023mol) ALY (1. 65g,0. 023mol) FMA
400m1 f#¥) DMSO, £E 130°CAH I R R o 7EAT R MV A 7% A5 8 N5 s RL¥ 77 1) =4 R i & 1
IKBEATAHL, SR G #EATAE AL (n- T « s H e ) mifF31 T 8. 6g (Y 58% ) (A1 83,
[0333]  H-NMR (200MHz, CDCl,) : 6 ppm, LH(7. 45/M,7.94/D,7. 33/M,7. 25/M,8. 55/D, 7. 59/
D,7.43/M,7.79/D,7.98/D,7.52/M,8.45/D,7. 36/M,7.88/D,7.81/D,7.27/D,6.86/D,7. 49/
D,7.84/D,7.74/S,7.77/D) 2H(7. 50/M, 7. 50/D, 6. 69/D, 7. 58/M, 7. 54/D)

[0334]  LC/MS :m/z = 643[ (M+1)"]

[0335]  sZjifafsl 29 : & AL 5 89

[0336]
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[0337]  FEH [A] 74 18-1(9. 1g,0. 023mol) « 2K 3f [b, d] MEWy —2- F& (OREE) Wl g

(dibenzo[b, d]thiophen—2-y1 (phenyl) boramidic acid) (8.9g,0. 028mol, P4 #% F B {5 B

F) BT (T1) (0. 29g,0. 0023mol) FRALEN (1. 65g,0.023mol) F1AIA 400ml ] DMSO,

FE 130 CAT H RN o FEAS i REVR A 7% E) Fa s 055 e SL 57 ) 2 AH R ) 2 R 7K HEAT 2B, 28
BATAEAEA (n- O : R LT ) mAFE1 7 9. 0g (U 66% ) &4 89,

[0338]  H-NMR(200MHz, CDC1,) : & ppm, 1H(7. 50/M, 7. 45/M, 7. 33/M,7.94/D,7. 59/D, 7. 43/

M,7.79/D,7.98/D,7.98/D,8.55/D,8. 45/D,7.52/M, 6. 88/D, 6. 63/D, 7. 34/D) 2H(7. 50/D,

6.63/D,7.54/D,7.58/M,7. 25/M, 7. 20/M, 6. 69/D)

[0339]  LC/MS :m/z = 593[ (M+1) "]

[0340]  =ZfEf] 30 A AL &) 90

[0341] (1) £ 30-1 A REPE P4 90-1

[0342]

[0343] #F T JA] 5 ¥ 1-4(8.5g,0.023mo0l) .6- R Z&F -2- H B &
(6—bromonaphthalen—2-ylboronic acid) (8.0g,0.028mol, P4 &% B8 B & ) | 18 4k 57 4
(11) (0. 29g,0. 0023mo1) FALEH (1. 65g,0.023mo1) HNA 400ml [¥) DMSO, 7E 130°C/f H ¢
Mo FEAT S REVR A% H) G s N5 ORI 750 S AH [R) 5 & 1 7K 34T A B, 28 e #EAT HE A4k
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(n— Ot : —FHHE) mER T 7.5g (UL 73% ) a4 90-1,
[0344]  (2) il H] 30-2 . & A& 90
[0345]

Q :’Br (HO),B O———’
(¢

[0346]  {EAR[E]F=4) 90~1 (7. 5g,0. 016mol) .9~ e —9H- FFEHJ: —4- FEHNEZ (9-phenyl-9H-
carbazol—-4-ylboronic acid) (5. 7g,0.020mol, PFG#& ¥ B B 25 ) fEALF)4R (11) (0. 20g,
0.0016mol) «FALHF (1. 14g,0. 023mol) Fh0A 300ml FJ DMSO, 7E 130°CAF H ;e Mo FEAF
NEJR -GNV H) 5 A8 N5 I B2V I & A R & KT 2R B R 5 AT A4k (n- Tk -
THAMEE) AR T 6. 58 (RFE 67% ) LAY 90,

[0347]  H-NMR (200MHz, CDC1,) : & ppm, 2H(8. 55/D, 7. 33/M, 7. 58/S,7.94/D,7. 25/D, 7. 45/
M,7.59/D,7.43/M,7.79/D,7.73/D,7.92/D) 4H(7. 50/D, 7. 58/M)

[0348]  LC/MS :m/z = 611[ (M+1) "]

(03491 fEAR R BH () S it 5] w48 FH 0 46 55 i A

[0350]  NPB :N, N’ = X{ (%5 —1- 5 )-N, N = X ( 3 ) BeAfE (N, N —Bis (naphthalen—1-
y1)-N, N’ -bis (phenyl)benzidine)

[0351]  Ir(ppy).:— (2— ZRFIEMENE ) 54K (Iridium, tris(2-phenylpyidine))

[0352]  Balq :X¥ (2— I3 —8— F2FLMEME —N1, 08) — (1, 17 - BEIE —4- L) &4 (Bis(2-me
thyl-8—quinolinolato—NI1, 08)—(1, 1’ -Biphenyl-4-olato)aluminum)

[0353]  Algy:= (8- #FJLmemk )- 545 (I11) (tris(8—quinolinolato)-aluminium(I11))

[0354] CBP: (4 4-N, N— M) E}éz}x ((4 4-N, N- dlcarbazole)blphenyl)

[0355]  ZEf4s 2 Sl
[0356]  fEH] ITO Jﬁﬁ%ﬁfgﬁﬁﬂﬁﬁﬁﬁimﬁ NPB MM /¥ % 120nm EI /”(ﬁéiﬁ B HE K
Ir (ppy) SENHB IR, LL 9% (ELa) PiBUb&4 1, RE, 3@ B 0. Inm/ # HIPTAUE &
PIRMEAED 1. L4 0. 009nm/ P R TTARE FEUTAR Tr (ppy) 5» AT DAMEDTAR R E L2208 8% B T7
XI5k Ir (ppy) o, £ T TUERE B LA 30nm B JERETE UK E » AEH F LA 10nm /Y JE B2 TR
Balq 1M B BBy L2 a6 2 i a) B A5 5 2 A2 sh i PR 2, A2 H BT AL g, B
R 9 40nm [ AR5 2, 72 H EDUBR AL M BUE BN Inm (JHFVENE . fEHLF
FENZ EPURERTTIE A 120nm 1R BHAR il A AL EURO R

[0357]  BEI, ST &5t IUIARE B, R A NI 4L &4 1 .NPBAlg,.Balqg BLO. 1nm/
D 038 S AT DR, SACEE LA 0. 0 1nm/ PP BE AT TR, B8 DA 0. Snm/ FD (s BE AT Ui .
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[0358]  ZR{FsLjfif] 2 & 26

[0359] [ VAREALAY | MR T R 118 E AR M BIBLAN, DS 2844 SERE S 1 AH
5] () 77 V23 7 S AFSLitm) 2 & 14 A VLB Rt

[0360] %ﬁﬁ%zﬁ‘ j’gl 27

[0361]  [& VAREALSH) | ifdi F CBP ((4, 4-N, N— e ) 628 ) AN AR 488 NPB
AL G 6 1E 7S AL s LAAL, LA 28R st 1 AH R R 773008 T AL EUROL
o

[0362]  ZE{Fsifs] 28 &8 35

[0363] [ TAREALAY 6 MR T FidFR 1 1032 UL RIA B LAAE, DLE 234552 i )
27 MR R 77101 7 2 s2 i) 28 2 35 AN EUR L.

[0364] %&ﬁ H{,éﬁfg‘ jzl 1

[0365] [&TAE BS54 1 mifEH (4,4 - N, N- FEBE ) BXE (CBP) 1B N AJ6# B LA
4b, PLE 2 FSEht ] 1 AR 775 E T AL EUR AR

[0366]  DATR, fE T IR 1 Fs HF M8 FaR 28R SEitifs] 1 % 35 ME R ) 1 filid 1A 1l
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