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AR LSTRUAIRESZUAIR AR
b in-r i

BR G

[0001] AR HIE RAHR BSOS LGV RO S S S A N B,
VRAIH UL, I B AT AL OO A F I A AR IR R A AL BURO A L S 1
BEIZ AR BT

HREAKR

[0002] B A5 B A AL 2 B 5L AR 00k , AR 27 28 1 B B AR T3 n . Ho , B Al i
Z I RZLCD (Iiquid crystal display, s Bonas) » (H&H R AR & 775X, B, X6 i
T R S, SR BB 6T I Dl T g8 D AR T AR 2 = R 6, AT TR R T, AHEL 2T, A ALEL
(OLED:Organic Light Emitting Diodes, fHLA G ZARE) 1B H AL, ML AFIR LE
FEREILTS , B AT R A A A AL, iR g8 B AT FH T ] 25 il 1 o i B Al , BRI AT 3 R
PRSI, R AR AN — R R M & 3208 H

[0003] A7 AJLEL <& 8 3k BH A A FH B3 N 3045 4140 v JBa ) o, AR 2 T et 1 45 5 T T st
F I HEEZ BT AR E K DG IR , HPope & T 19634 M (anthracene) [
T E ORI, WA S MTIA (Eastman Kodak) A AJHIC.W TangZe KK T ZE2MMH
HLELZE Y (C.W Tang,S.A Vanslyke,Applied physics Letters.51%913p,1987) , Itk
FIT EAFRIE IR

[0004]  FEA HLHLEUAOGERAF T FHTA L i KAE a  FIRE S AR IR A IR
F XA UL A N NS & R TE i EE SN & B4 A1)

[0005] 59374 5t RE A AL i 1 BE S & 2 A D RE R S T T il Ak 22 Th e R o, (ELE , £
AL A VDI B B A A7 A2 TRUHE AR ) R 8 5 RS AR PRI M BT B2, A2 R
EoR 2 DR I RF MR R Y BT AR AE AR

[0006] AN BUR AT LU R JZ B 4510 . J= B A5 i B g Be 5 & DhRe AH I B e
PR B AT (8 30 IR B 45 A0 D £E B AR 5 B AR 2 TR A 2 TOE N 2 78 X AR i
& ROGE AR Z NS WS E RO 228 5 MU B, B 4 R RO AR

[0007) BT A T 40 R M TRAR SR (A0 , 5 AT BRI B 5
RHAB

[0008]  FE{LEYIN T2 BORA T, PSS =HAML RN 3, ZHER A3
ZE A o PRI DA R AR TE B AR I SOE I N AR B R AN 25 % , i, = H A ERIE 2
FLASI B N R TR NTE % o JEAh , 76 A B AR 1] = AR AR R IR BRI LR, N
& T AR I EAR M FRALIA B 100 % o A FIX — mORBCE RIE AR I SO B U B Kk
TR

(00091 MAT B RS IE S RE , XMEAHEAT BEE RO , IR, 1R B 6 RO RE AR A H
TR E O ANPGRS, 1E s FLEAT Sl Bh K S 441 5 i A A B4 Jo o o gk
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1M Be W R 2R B A% 4 /= T D6 R ORI R M6 A% 28 1 S 44 T 8 RO J2 v AT T A HLR S84
AU R BFEZ AN BUROEER 1

[0012]  gbAb, AU EHI B HELE T, 3 HERE 05 70 A L BUR A1 L 7 e ek L 25 0K
it B A A VLR TR A I CL S Bz A A WL BUR B8

[0013]  {HJE , A HI i BT E2 g vk R R AN R T ol ) R, AR U RN 51 g a8 iR DA
T TR T AT A R A e AR A ) L R R

[0014]  F-T-fif e iR A 7 %

[0015]  ARHEA K I — NI , BE 4t —Fh B Tk 45 i U BRFZ R A ML BUR 2%
TEH A
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[0022] e
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N

HURERZHUR I CLEC30 T AL £ Exﬁﬁfk%ﬂxﬁﬂ’]%%csoﬁ% 2 B BR 4 B
CLEEC304% 75 5L 4 U B R £ BUAC Y C3 28 C30 e ik L BR 4 B B R 2 BRI CLZE C30 44 3R
Bk, BER BR[O B D — Al 5 45 A5 IR R E RO ) 5 b — AN (85 R 11 A AR
Tk Ji - F- 45 5 T e VR BRCR 2 U A A 1 C3 2 C30FR bt Jit . 28 RGBSR 28 HUA R A
A CLEC30 4R be It L 48 B BUAR 22 BRI AR A 1) C6 22 C30 75 4k L B2 BB R 48 AT
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[0024]  Y'FEYV R LA B AHE BRASE L YR Y 4 Wil a7 R R AR T B R
: .Rﬁg'
X X

*UN=AT

O o4, g0 ,
[0025] REFER A DL 4% ML AH (A BL A [A , REERT 4 5 ph 57 R AR T .

B4 B R 2 BRI CLAEC30 24 I 3, B Z REEROP iy & b — A liE I 5 45 4 FTidR®
FERTOF ) B AN B R I A AR B R A5 A TR R B R 2 BRI A A T C3 &
C30FF 4t £ B AR B R 40 BUAR I A4 1R C 1 28 C30 2 PR b it L 42 BAR B o 48 BUAR I A4 114 6
FC3045 4 A ARBRAE BRI A ICL R C30 78 75 4

[026] Ar B Ar A LA LM HE B AR, Ar® %  Ar 4 H B0 L R OR

R:94

ZBRECRE BRI CL 2 C30 5t 44 £ U BUR & LR C3

B O30 Fe At L BB AR L BRI CL B C30 44 PR e Jk L 28 AR B R 28 BRUAC IR C6 22 C30 75 3
AR AR L BT CL 2 C30 4 75 3,
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_R.112
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& X ZEURBURZEUCHICI EC304EHEE LB E R Z BRI C3EC30HF
@_41\)(4(;/. u
RS

Fe it 2 EUREUR BRI C1 2 C30 & B 5t 3 L 8 B B R 28 BUAR K C6 22 C30 75 4L 28 B AR B
REHRMCLEC307% 75 5, Bi3E Ar RIAr 7] M4 4 51 5 AN R R F— B s
HURBUR 2 BRI CL = C30Z IR fe ik B 22 BUAREBUR 2 AU CL A C30 2% 5 4,

N
0028] XX DA XX T M AU 3 S8R

¥

[0029]  Y' & Y'TRI LA IR AR R BAS [, YRR AR Y T Ay ) ST Bl 3R OR R F LB R

R1 15
xN—Ar‘B xc(
‘94,, . —EJZ 74,. R116 ,

[0030]  R™ZERYOA] LAY b AH A BRAS [H] , R™ S RMO4% 1H g 37 3 S8 7R &2 B B R 2 BRI €
FC30%e kL HUREOR A BRI C3 R 303 fie Ak L 2 BUBUR 2 BRI CL A C30 ZR P b 4
2R B AR Z BRI C6 2 C30 75 3  BR A BB AR L U IF CL AR C30 2% 75 3

[0031]  ArPEREAERERZEUCIICIE C304E 5L 4 IR E R & BRI C3Z CI0FR L it |
2 FUARBUR 2 BRI CL 2 C30 78 FRb At 8 BUAREIR 22 HUAR 1) C6 22 C30 75 4% B BUAR B AR
ZEARIICLECI0 L 75 3,

[0032]  RYZER?. A KRTAT PAAR I AH R B[], RV RS L B KR4 S ST s R B 1 4L
RECARZLHCICL B C305EHE A HUR BUR & BRI C3 R C30 A e it 8 B R B AR 8 BRI
CLEECI0Z IR btk 2 BURBUR S B HIC6 03075 3  BRA B B R 2 BRI CLE C30 4 5%
B, BER BER PR P D — A E L S 4 A1 FTAR BR PR (1 2 A — AN R
JER 1) A SRR S 7 45 A5 1T T il 28 BXAR B AR 8 BRUAR 1) B8 5 () C3 2 C30 PR e 2 8 B BB AR
2B AR A K CL A C30 R BR e ik L 48 BB 28 AR IR A 45 119 C6 A2 C30 75 21k | B4 HUAREK
REFRHIFI A CL EC3044 75 3t

[0033]  f Jy ik 2 B AR ER R 22 BUAC A 06 28 C30 95 JE (i 491, 7] LA S 2 B B R 4 BRI
R G HUARERAR 22 BRI IR O e L 2 B RERR 22 BRI = IR | 22 R BSOR 28 B 3%
B A IR BUCR & B RUR L 2 BV BUR 2 BUR I FE 2L 2 BURBUCR & BUR 1 27 2L & HL
RECR AR IR 2 5 & BURBICR & U B 5L BREE BURBUR & BRI JE 2

[0034] 1 Jy ik 2 BUAR B R 2 BUAR K C2 25 C30 4% 3% 491 , AT DL A& 2 B BUR 2 BUAR
RIRLE e S | 2 B ER 2 B g ik L 2 B EICR 2 B = 2t L 2 B BCR & BT
BRI L HUAR 3R & AR Y ML e St L 28 BN 3R & BRI 2K O gy S
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(benzothiophenyl) £ BUAREAR Z8 B A 1 Mg W AL L 28 BUAR BUR £8 BRI R I8 35 [1, 2—a] i
WE I | 28 IUACERAR Z2 HUAC ) i S Ik e s | 28 RGBS 28 ARG e e | 28 EARBSOR 28 AR
Wy BRI i | 28 BCACERAR 28 B Wy e s | 28 R BSOS 2 AR e i | 28 EARBSOR 28 AR
TR IRy L | 2 HURECR 28 BRI IR e L | 2 B EIOR 48 B =M ik L 2 iR R BUR & B
AR DU e L | 28 AR ER 28 B A I — e 3 (oxadiazolyl) £ BUARER AR 48 B A A I = e Sk
(oxatriazolyl) EEBRECR LB EE = JE (thiatriazolyl) , Z2EUREAR L BT R
FE = L | 28 BUACECR 48 BRI N s 2 | 28 BUCRCEICAR Z8 ARk s i | 28 AR BSUR 22 EUAR K
WES (purinyl) J . 28 BUARECR 28 HUAC (1) nde bk I | 28 BRI 28 A1) e i RS | &8 AR ER
ARZ AR BRIGE 2 L 2 FUEUR & BRI Z50E (naphthyridiny 1) % 2 BUAECR 2 B
IV W2 B 2% L 28 AR B AR 448 AR T e Mk s | 2 AR B R 28 AR I Y g 2k L BRE BUAR BUR &2 X
BT FEME IR (phenanthroliny1) 2 , PLif & 28 HURBOR 48 BRI e 2t | 28 A RECR 48 HU A
[y g i | 28 HUAR AR 28 BRI = ik L 22 AR BIOR 28 BRUA QI A 26 L 48 UACEICR 2 AU
L e 3 | 28 B AR B AR 28 EUAR ) % 1My L | 28 B BOR 48 AR I Mg 22k L &8 BB R & B
(R I [1, 2—a] ARERE J | 28 BCRCEUAR 28 A QIR 2 IR e 22 | 22 BUAREIOR 8 A W 2
28 BUAREUA 28 B A Wy e 2 | 28 UG ER R 8 HIUA QIR Wiy W 22 | 48 BRUA R BSOS 48 A PR I |
Bl 28 HUAREIOR 28 B R R Ry 2

[0035] PR A AL BUR OGS, HAFEAE T, AT LAdi 3 H N IR S R R i
AW 2921 — Mra HLHBE BUROGSEM LG Y.
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[0037]
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[0046]

91 9
[0047]  MRHEA K AT 75— AT , BB H Bh 40 & Bk A AL BURO B AL &R Bl
HLBUR

[0048] AR A KB 1) 55— AT , & — FloA ML BUROB A1, A S 5 L AR SR 2
PR A T3 LR SR 2 iR TR B BN B AN AL )2, b, 3 B BT i s AN 5O H0Aq
AU ZRILFCL BRI Z T LA A A L SO B T LG4

[0049]  FriR EABCE A HHZE AT DA ROLE

[0050]  FRid EHA AN ZER LLES KOG, iR A A EE T A EE A i+
TENJE B2 25 B B2 PR B2 S R DA RS T E N Z LR
[0051] Bk & 62 7T LLAL & AR RIS 2471

[0052] R AH AR

[0053] AR P REEFR AL HL B s ME DA L RS AR B T LTS AR B R M AR5 IR
G R MR R 6 R AR LA IR N R A3 A ST 5 L AR R R
NG A B BEMEAE TR B &G (top emission) 77 2P VE T 55 2400 75 1 25 B s A A
PR A - AL A5 %A S A AL SUR 638 1F .
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B [E135¢ BA
[0054] & 12 73 H AR T 01— S5 Jte 91 140 A7 1L L B3O8 e A ) 0 ) ) e )
[0055] P 22 7 A AR T g — S Jta 51 0 A3 AL A S8R Sl AP 090 0 1 14 0 1

BRI AER

[0056] AU BRI LAHEAT 22 P, W LA AT 22 BhSEhiti 4], 7T 1 X 4 a8 S5 e 5] 13 AT 451 7=
FEVELHI ULt BEAT TEAH UL o {H A2 , I FF A R A K B IR 5E vt 8 I S8t 7 =X, B3R N
05 T8 T A R B AR IEOR VG B 10 B A7 A 48 S S R ) o FE 0T AR B 04T Ul B I
TE P 0 A 20 2 JH AR B E AR UL B A AT BEVRIE AN K BB B BB OL T S B 2 0 L 1E 41
i

[0057]  phAbh, 76 LA AE IO S8 55 1 58 225 AR A e B0r RIS mT DA T 300 T 22 i i) e
TR IS, A M B R AR T Ak IV - it B OUE NS — MR E R 5H e
B R AT X 3 0 B B o 4840, 76 AN i B A R BH B BRI R A DL T B LA B R
AT DL 4 N SR 2 B 2, S, SR 2R A B R AT DA 2 N R LA R R

[0058]  [bAh, YFR B AN ER TR B BB H— MR ER B, o] DL E#
Bt & T T AR B2 B AR 1% 7y — DM R R W R BB T B — 1, {H 2, S gy [A)
W] AR S 2

[0059] W ELZE SOk B 3A A Ron A F B, A R IG5 BN R I LA H
W, AT B BT S FE R AR B AR OB IR BRI RAE VB P BRI R R
R ECEAT A S, BRI & PSR — BN BL B SRR B P IR B
1B B R R E E AT AL A I A7 AR B ] BB 2

[0060]  FEA LB b, REERA FI AT 58 S0, T “Ur B8 5 1 A B DU L B =5 o
[0061]  FEAR VLI Hirh , R B A H At AT 8 3, “BUR 18 (19 2 B B A Wb i 22 20
— NGBV E S I R B L C1 B C30 e AL LCLE CI0M ke . CLEC30 4%
F CLEC30%EHE B RE e L (C3EC30I He HE . CLECI0 2 PR b L . C6 EC30 75 3 L C1 B C30 24 75
B CLEC20 AL . CLECIO= At e E .

[0062]  JtAb, FIREAT ARG A etk L EUE L CL R C30 %k L C3ZC30 FF A ek . CL 2230
Fe ik L C1 A C0 KT FF ik b 3 . C3IFC30F b it . CO B C30 75 5 L C1 B C20 5T FE L C1 B CLO =5/,
it LB A AR A AN B AT AR & T T 2R

[0063]  FEAULEAFod, REEA R AT X, R RN EA N EREN S H LA H
N.O.SEL K P I ALK | Z A 24 57, oA 2

[0064]  FEAR LI o, RERA HIMHAT S, “EAINAE T8I 2PN LL R B
GhA N, B AN LA B A4 A

[0065]  FEASULEH A, R %A AT 8 S0 WS 48 B2 7 T BUR

[0066]  FEANULE] A, R %A 3 AMEAT 58 S0, W) “Bedik (alky 1) ” FR 1 A2 MR Db s

[0067] e RE ] DL AN S AT AT XSt =S “VaATkE L (saturated alkyl)”,

[0068] kit m] DLSE 5 & b — AN X EEE = BER A AL (unsaturated alkyl)” o
[0069]  “VPJdi%E (alkenylene) ” $R 12 28 A0 /M JE - Jd ek &8 2D — AN —T XS AG R B

21
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Re ik, “W kAL (alkynylene) ” FRI¥ 2 2 /DTN IR i 28 b — M-k =814 L B B
5 TCI SR AN R AN, e 2k ] DU ST BT EORE

[0070]  KEJEA] DAA2Cl R C30%eE At o B B AR i, KE it 7T A2 C1 22 C20%e 55 . CL 2 C104e FE By
Cl1ECokitk,

[0071] {4, Cl & CAKEREAE b e B A 1 A il 7, B, e IR (I R . 2
R 0T LR T sec— T DL K t—TT M RRIK A

[0072] BN EAKIHF, Fridfe st LR 2R AR R T3 BT R T
' e WAV SP R S R S NSRS 7 NN N S N

[0073] R k™ 40, 75 75 HL Rk L ot B il ik | O B e L e L B e e O B i O

[0074]  “FRHEHE (cycloalkyl) "7 BLIREHH & 2 5 (B, L [RLEAG 2 AN i 710 2541
XTHIIR) B Re .

[0075]  “J&FRfdE (heterocycloalkyl) " 4RI A , /EFABEIE N 2 A 3% H HHNL O+ S, BA K PH4
BRI L R AN R, R JE TR o AE PR Z0 R e 2 R AR BRI 00 T, RN PR AT LA B 1
BANFTR IR E T

[0076]  “FFFEJE (aromatic) 2™ Fa[IE , LRI B e M BT A o R # H A p-FuiE Hixp-
HUB R ILHE (conjugation) B RESL A N EARRI B4 75 3L f 2 5 3.

[0077]  “F5k (aryl) " & BIREAR & 2 30 (R, LA B AT 2400 i 10 AR R 130 B
RE .

[0078]  “J&FF 3 (heteroaryl) " 85I A2, 7E 75 2 N & A 1 H HNL 0. S B P R 2L ) 1 &2
AN IRIEAF, HoR TR AE BT IR 24 55 HR PR RGO T, BN TR AT DL LR A BT iR i
¥

[0079] 75 FE AN 55 HE b, PRI Ji 2000 T S5 E5R A E fsk Ji250) F

[0080]  YEAR “ledk 5L B A5 L AL ARAELL A FII bR A de S RN 75 X 28 R 4
HA W EArd i & BN

[0081]  “T5 FEbE A" X — FITEFR I 2 , B - AR IE (benzi 1) AAE R 4 77 2 AR be 22k I+
A, JE& T bk

[0082]  “BEJk 5L IX— R TEHR I , g b AR 5 5L S 1A, 8 T 5

[0083]  DATI, Zx B 0 A i B 110 S e 451 146 4T U B 5 76 2 HE B B 04T U B, 06T AH ) 3%
TREE () A Rl S 2 e A [) PO B T A 1, 2 W 0o L1 A5 U B

[0084]  Z:HE I 1 A2, MR AR K B I S it 491, B 0% SR A A 25 A O B 1) A WL FR BUR DG 28 4F H
WA AV B IR L.

[0085]  ARHEAS & B J3— AL, Bk A HLH BUR OGS S S LH AR 110, B 2rL 1
150 BL S AT ik S5 1 Uil 5 58 2 dl 2 TR) ) SR AN BRE S A AL )2 130, 18 B Bk S4B
BHA AN Z 1300 LA ERE A Z 7T LA & AR AL G4 L &4
[0086]  fEuk, ik B AN B R E AN AHIADZE 1307] DL 5 R 6= 134,

[0087]  pt4b, ik A G AL 1307 DL & K 2134, Brid & 5 A AL Z 6 7] LA
&% A FENE LS 2132, 28 0P £4)2 133 i R 42 135 .5 SUE i 2
136 AR S GENJZ LTI LRIEA |

[0088] ik & OG)E 134 7] LA & AR 2657

22
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[0089] i3k Fir ik A AL BUR OGS AR 4 13 BFH BEAR SO A AR N B B BRI B, RE R AR
T RRAT LA 5 2 RS T LA A3 IR T s e A el PR ol o A Dy LA IR 451, T LA FH 35388 0
2R RS

[0090] 1 oA % BH ) A AL BUR DGR A B BHAR A L, 7] LA FHEL A 4e VL 1) D ek 2
SR AL FHENED . BUENIMIREY . B4k U, nf 28 B AE N4 BRI AuE 4 Cul L 1T0
AT Sn02LA S ZnOFBAE R 25 BH S H PR R) o D022k BH AR JEE 1) J5 52 29 10 52 200nm.

[0091]  FE A K BB A AL BUROGE A BB AR A AL, 7T LA ARG AS @ 4e VIR D bR £
&E VA FRENA DB EAIRR A B AR, 7T 25 tHNa Na—K&4 85 B8 VB B G
&V VA S VB EESRILRAAL, BT DT R /AL102 B /8 BE /AR B /A 4 AR B
P ) )& 8 21032 200nm

[0092]  h T mi A WIELES A ROGAE  Plide— UL BRI H AR HA PRk v 10 % BL B
FE ARG AR ) )ZHFE (sheet resistance) NJLH Q@ /mmbA T o AR K JE 9 10nm %
Lum, EALIE N 105 400nm o XA 1 FL AR AT DU Ik a0 77 vk il , B, J8 0 (e 22 SO D
(CVD) WS AHDTAR (PVD) 3 B8 S AHYTARVEBGIR SV b (1 B AR A R Bl R T i

[0093]  th4b, £S5 AR BRI B 1 AH UG BC S FH AR & BH 1A HLH BUR G 8 HE L& P,
DRI AR S 5L 2 TR AN B ROGJEW i KOG J2 B AR f =5 o DA
L AN 50 AT DAAE ik BN LAY 2 b s A BS54 B R A AL BUR O 884 F Ak
AR R IFAT A A

[0094]  fE AN ALY i, n] 28 BN, N- £ -3 5-98 (N,N—-dicarbazolyl-3,5-
benzene,mCP) K (3,4-C % ~SHMBEW) : BRRLEGHIE (poly (3,4~
ethylenedioxythiophene) :polystyrenesulfonate,PEDOT:PSS) \N,N —— (1-Z583£) -N,N -
TIORICIERE (N,N =di (1-naphthyl) -N,N’ ~diphenylbenzidine,NPD) \N,N’~JKZE-N, N~
(3-FHERHL) —4,4° - B FEBR (TPD) N, N°-JRAR-N N" - 2804, 47 - 5 BOR N, N,
NN’ =Y —p—FF 8-, 4 - IR NN NN =Y 28364, 47 - R RBER R (D 1,
10,15,20-PY 72 EE-21H, 23H-RMRK S5 ARAE ) AR (porphyrin) L& MT A4 £ T HE BT
WEA FERSULI G L, 10 (4= -p-F R B U R ) SR 658 N N N-= (p-F 2R
) 54,47 47 - = [N- (3-FF B ORJE) -N-IR B g Bk ] = R B IS RE ) =05 Lm0 B
N5 PR A AT 58 2, s P e S A6 () R WA A7 AR ) AZ T 4 TR R 5 R ] A R I A2 1 A
PURMIT A BRI (starburst amine) fTAEY) A IXTE (enamine stilebene) KATAN) 5
B IRBUERR IR A ERIAT A UL S R b 5

[0095]  fE v v 5 & % 4 B3, AT 28 tH R OR Rk A B -4 - (=R R R RE R ) DR
(diphenylphosphine oxide—4- (triphenylsilyl) phenyl,TSPO1) \Alqgs.2,5— 75 F:MEN%
T4 (PyPySPyPy) RN &M (PF-6P) . JNHURIFF VU )i (octasubstituted
cyclooctatetraene) 54 (COTs) »

[0096]  fEA K BRI A WL BURCE A, B FIENZ B )= 2 U = DL S
THENJZAT AH & A — MU B ER S YR B)ZE 6, B W LA B 2B A
ANFE PR A VIR 2 JE R R

[0097] R A JEAEL, Bl mT L2 B D JEA L D63 A R O RE A HLIA R
(scintillator) BA A% a0 i AR EAR R, A 28 tHIRIE SR AL S5 . B (phosphine
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oxide) LG W) RIS ABE L A4 A ((3,5- —H—4-KF) meme) mkme F EREK (bis ((3,5-
difluoro—4—cyanophenyl) pyridine) iridium picolinate,FCNlrpic) .= (8—FFLrZnk) &
%5 (tris (8-hydroxyquinoline) aluminum,Alqs) - & . 3E (phenanthrene) . & (pyrene) . i
(chrysene) .4k (perylene) % 7% (coronene) AR L% ¥ (rubrene) LA A2 N Bg fi
(quinacridone) AFFER) 2 55528 (polyaromatic) AWM B VIR (quaterpheny 1) A HIAR
H R EE (oligo—phenylene) (b G 81, 4-X 2- R HEIR ZFHE) 2K 1,4- 3 (- EZR Z,
) 2R 1, 4R (- -5 -2 - L) OR (1, 400 (5 -2k L) 1.2, 5-X0 (5
t=J -2 IR IR My (1, 410K -1, 3 M1, 600K -1, 3,52 = 1, 1,4, 41
IRHE1, 3T IR ISR AR TN BRI IN KR4 VIR & (oxine) fTAEMIN GBS AW BT R R:
BRSO A A g ekl L RO R R Rl R R (polymethine) Hupl VAR IR
(oxobenzanthracene) YLk} .Ml (xanthene) ekl IE U (carbostyril) ekl JEGL R} B2
(oxazine) EH) & (stilbene) TN IR EY) JIE NSV,

[0098]  Fa pleA & B A MLEL A 1) 4% J2 AT DL AR B DTAR VBE R (spin coating) BU%
B35 (casting) IRFEHT A FIH T35 B BB FHAE 25 J2 HR A3 IR AR il i o 58 T-3X
S B 2 ) B A e il PR o] T AR R A R R A e i A R AH 2, — T DAAE 2nm &
5,000nmf{] i 3 15 -

[0099] A B A AL BURGE 1 AW ] DU S 5 S BTRE TR i, PR B
PR BR S 25 Sy A3 B LT A AL (pin hole) M3 SIREE AR £ o

[0100]  [S&jatsl]

[0101] DA, e ik S it 46 4 & BH A LR BUR O 884 FlAL & I, 5z b &R A
B EUR G A I S 7 V230 AT B AR U0 o HE X R e 9 7 #EAT B, AR R I R 95 [
FEARR E T It

[0102]  sEjadsll - Akt &A1

[0103] (1) il &1 : AR 1-1

— -

& A o o
8 o~ 0 ....................... ;’. s - 0
[0104] L,f.’l\ / - AR -
* Il CL 7
’ \%;t}f N i

6
[0105]  #F1,2- —ft7% (1,2-diiodobenzene) (19.8g,0.06mol , FGA& L B8 48 B 25 (sigma
aldrich)) AR = 57N EE (triisopropyl borate) (16.9g,0.09mol , POA& 5 B4k B Z5) | {8
FICul (1.14g,0.006mol , Pikg I B8 B 27) AN (sodium hydrid) (2.2g,0.09mol,
R 3 B4 B 2F) N 800m1 ¥ THE , 4525 C 4 Ff: 1 2/NIf A H s B2 o [ B2 4685 3R TN 28 17K
BEAT 2B M AT 20 (-T 4 (n-Hexane) : “&H 4t (methylene chloride)) MifFE] [
15.3g (RZT7%) HEF=H)1-1,
[0106]  LC/MS:m/z=331[ (M+1) ]
[0107]  (2) #ll&H1-2: &b A =41 -2
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‘:}_
G‘ QEN e
B-0, Sy N0 O
01081 (7 :;r’” A T .lf% -
A F /(
X Cr
11 1.2

(01091  AEHE]) P=401-1(15.3g,0.046mo1) . 1 -Mi-2-fFE % (1-iodo—2-nitrobenzene)
(7.5g,0.03mol , PAFEFL L4 B Z5) \Pd (Oac) 2 (0.34g,0.0015mol , pHA& L B 45 B 25) P (tBu)
Me (0.48g,0.003mo1 , FHFE T B 45 B #5) KOtBu (10.1g,0.09mol , PG 4% 3 B4 B Z5) drfin A
600m1 ¥ t— T B (t-Butyl alcohol) ,7E25°CHEATHEHE M8 H S o 52 87 48 o i I N 28 8 7K
BAT AR M AT A2 (0Tl e : &R ko) 14321 18. 5g (e #57%) Hh[a] ™= #1-2,
[0110]  LC/MS:m/z=2325[ (M+1) ']

01111 (3) HIZHI1-3: &P P1-3

Qzﬂjf‘:h\ SO L Van
% ” J 1 HN-G )
[0112] |/\1 e S *P"’L\w N g /L/
N N l )
| C i o ;
1‘2 s“\'w. M‘\,o'* "i-s

[0113]  fEFRE F=#)1-2 (8.5g,0.026mol) « = Z<FE B (triphenylphosphine) (20.5g,
0.078mol , Fof% L B2k B Z5) Thoin A 340ml [ o— & 7% (o—dichlorobenzene) , £E180°CiH 4T
[ 0 T AT H e 9L o S N 465 T S ¥4 N R NN Z8 AR /K R AT 2R B T AT AR 2L (O bt : &
5) A2 1 6.8g (e #89%) i) = 41-3.,

[0114]  LC/MS:m/z2=293[ (M+1) ]

[0115]  (4) & B1-4: &K= 14

/ :::>
bl ) A NB
ey Bty
{ M} + B . B #
[0116] S | - A
L - >4
' PN
13 1-4

[0117]  ZEH[E]) 7= 9)1-3 (6.8g,0.023mol) VR (bromobenzene) (3.6g,0.023mol , FHF%H)
Bt B ZF) (Pda (dba) 3 (1.1g,0.0012mol , PiA% ¥ B4t B 45) \P (t—Bu) 3 (0. 28g,0.0014mol ,
5 3 B4t B Z5) \NatOBu (2. 7g,0.028mo ] , P k%31 B4 B 4) vf i A 280m1 [ 2 (Toluene) ,
FES0 CBEAT 45 H 1 A5 HL S 7 o 5 N 435 TR S v4 3 35 TN 28 0 K 3R AT 2E Bk i R AT A4k (n-
Cobr: &R MR 76.4g WZET5%) HiE = 1-4,

[0118]  LC/MS:m/z=2368[ (M+1) ]

[01191 (5 #l&B1-5: &R A =41 -5
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. i
Ny L .
2% 7 TN
o120) ¢ L/
X-u;&mm{'." &@muf et
15

[0121]  Jin N 7% JFMEWY (Dibenzothiophene) (20g,0.109mol , FH A& 3 B4 B Z5) (N-flf<
BEIEL T % (N-1odosuccinimide) (12.1g,0.054mo 1 , PH#% 35 B84 B 23) FI800m 1 [ V& 7 &L
1/i/ Al (Solvent Chloroform/Acetone) (3:1) ,££25 CREAT B M8 1 s B2 o 784 s 2 TR
BV A SIS S RLTE 7R B S AR R B R R K BT 2B, SR AT A2l (- ) i1 3
T 9g 227 %) i) H1-5.

[0122]  L.C/MS:m/z=310[ (M+1) ']

[0123] () Hill&BiI1-6: AR IE =416

* !

[0124] ( ;”” Ny, W'LQ\] \\\\\\\\\\\\\\\\\\\\\\\ -~
Nz \',w;‘ N
15 { ( 1.8

[0125]  FEH[E])=9)1-5 (9g,0.029mo1) 1,4~ "fH7K (9.6g,0.029mo 1 , Po A% Fj BeL 7k B 75)
AL (11) (0.52g,0.0029mol , PHA% T B8 B 7%) (g b8 (Potassium fluoride) (1.7g,
0.029mo1 , PG A% F5 B4 7 B 25) o i AN 360m1 FIDMSO , ££ 130 °C A8 e S BE o £ A8 [ BNEVR A 4074 21
Je 8 N5 I ML SR S A (R 1 2 R /K 3 EAT 26 B, SR FR AT i 2k (h—Cibe : S k) 43
B T7.1g (ZE63%) HlE =116,

[0126]  LC/MS:m/z=2386[ (M+1) ]

[01271  (7) il & BI1-7: SR &1

[0128]
% /fw £ 4‘\“ N
¢ | (3
ETV L. /.Q" : /‘;}\ )/\
/f/ . N-/ \"‘3 4 S ] ) '}} 8
o N = e N N e
$ = ‘\,,.-v i N i ﬁ[ e’x \}\‘W“ \[ ey § ; f
\ .,5': g &{, 2 e’ ey i \\;/ K\ il
2 LT N
N
14 1§ \,,. 4

[0129]  FEHH[A)=4)1-6 (7.1g,0.018mol) \H ]/ 4)1-4 (6.4g,0.018mol) HEM 4R (11)
(0.33g,0.0018mo1) FRALE (1.1g,0.018mol) A 280m1 [¥JDMSO, 7E 130 °C A H [ bz o 7E 15
NI AT E 5 5 N5 5 S 7R S AH [R) ) B 1) 7K AT 2B, SR S5 AT AR 4k (T e«
THEEED MERIT4.6g WE51%) AW

[0130]  H-NMR (200MHz ,CDC1s) : Sppm, 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/
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M) 4H (7.25/D)

[0131]  LC/MS:m/z=502[ (M+1) *]

[0132]  sLjafs2: A ik &2

[0133] (1) & 21 & AP IE F=42-1

N SN G
SN ) o3
P Ry e N“\‘“ TRy
& & £
N, i i N § N
A 3 T
o . o N 3 N, -
N e H N 3 > N - N \f" 3
; ¥ :
[0134] / + 5 /
e f O Lzt
!r o \ v-v\‘f‘\" SR X
! 3 Wk § .
N 1 i\ ¥ i
> # PR £
B G S

21
[0135] A 1-ZE-1H-ZE 3 [d] Bk (1-phenyl-1H-benzo [d] imidazole) (21.2g,
0.109mol , P A% 3 B 7 B 25) (Nl BRHIWE W % (12. 1g,0.054mo1) FI800m1 (14 7 &E A5 /TR
Bl (3:1) , 7E25 CHEAT PP i 480 L s L o FEATE S BEVR A 9% H) F 1 TIN5 s 9 77 ) B 4 [ 1)
S KFATRE SR E AT A0 (n-Cbe) PR3 179, 3g (27 %) Hla) = 2-1.
[0136]  LC/MS:m/z=2320[ (M+1) ‘]
[0137]  (2) HI&H2-2: & A R =) 2-2

Mo .
Em ‘<’j ] j SNy f‘ ------- f“ T N
WN)“ \‘\;‘Xﬁf a2 . ﬂ ™ e Roooerone o ; ’{,\ XK}'*"""*(I( )
'{ ~, _,3.’33 seazneny &,,«- ‘\\);:.':-’v"
Terart e N !
[0138] FEN J
){{( ["“'53:‘*" ™,
- A
: \ N 7
2.1 3
22

[0139]  ZEdr[a] P2 421 (9.3g,0.029mol) 1,4- —fli7K (9.6g,0.029mo 1) HELLFFI4R (11)
(0.52¢,0.0029mo 1) FRALET (1.7g,0.029mo1) A 370m1 [KJDMSO, 7130 °C A H [ b7 o 7E 15
ST AV F) Fa AN 05 s SLVE R S AE TR B S R K AT 22 B, AR e AT A2l (- 4
TEF D MR T 7. g (FE62%) FE FE2-2,

[0140]  LC/MS:m/z=396 [ (M+1) ‘]

[0141]  (3) il & H2-3: G A2
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e :
& \
N i =
S BN o Pomes (
B! \‘:1\, ’ \;’ .
;{ e Fi Nisssess 5 \N ..... S ﬁ.ﬂf, \\\\\\\\\\\\\\\\\\\\\\\\\ -
.-f""",‘\ .)‘ f’x‘ 3 /
SN '
f Ner™ ™ -
§
F i
\;;::a\.’ X i
™y g Py
& i
[0142] _ i !
14 22 TR Sxg 7
& \§ i
N Mo S
pi— i FR TR
j,;s’“ N\ gON_ 7 E jI
¥ N 4 5 :
X :‘ﬁ:}f N N N
FEE
; b
4 #
" \, Mj.-‘

[0143]  FErf[E] ™ 4)2-2(7.1g,0.018mol) \H1[a] = 4)1-4 (6.4g,0.018mol) HEM 4R (11)
(0.33g,0.0018mo1) FRALAT (1.1g,0.018mol) A 280m1 f¥JDMSO, 7130 °C A H s b7 o 7E 15
IR AV E e AR 05 S SLIE I S AR B & R K AT A8, A 5 AT A4 (- 4
AR MR 1 4.6g U ZE50%) th &2,

[0144]  H-NMR (200MHz ,CDCls) : Sppm, 1H (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]  SZifafs3: & A5

[0147] (1) & BI3-1: &0 7= H5-1

S g";‘l {;*:::\

No A 4
[0148] 5 | — 4 [ S e U e
¢ 2 3 : & NS R
AN N . — N
g\ - s & \M’{f\;\ R ,f‘f—\_we“"

X
&1

[0149]  fIA =V 2K (triphenylene) (24.9g,0.109mo 1, P4 &35 B4 B 25) N—flll £ 5§ 71 ik
iR (12.1g,0.054mo 1) FA800m ¥4 7S A5/ A BR (3:1) , £E25 CHeFf i F H s B o 758 R B
TRV E SR 055 s S 7R (%) S AH IR () S 1K KB AT 2B, SR AT Al ik (n-C ) 143
F710.3g (e Z24%) HiE =H)5-1,

[0150]  LC/MS:m/z=354[ (\M+1) ']

[0151]  (2) & H3-2: A 18] =452
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[0152]
i :::':\
:’:1"::&’2‘2‘3\- 5':' ":}
& > iy X &
N K2 o R M X
N 2 X D & 5
X 2 e 2 ; L
7 i}m“w 3 5 J%\ 8 \‘*\:\ {; \Q\
— 2 . o # %X & ?
.\ ; {; 3 \§\ 3««\\\\\ ;W\' M\ ;}
by a8 3 § Sl S N
......... X
%3
&1 ¥

[0153]  ZEd[A] = 45-1 (10.3g,0.029mo1) +1,4— —fli % (9.6g,0.029mo1) HELFIER (11)
(0.52g,0.0029mo 1) FRALET (1.7g,0.029mo1) A 370m1 fEJDMSO, 7130 ‘C A H s b7 o 7E 1
TR AV H R U 05 I SLIE I S AR B & R K AT A8, AR 5 AT A4 (- 4
TEF R MR TT.7g (F62%) FIEFEYI5-2. (n/2=430)

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

[0155]  (3) Hill & #13-3: AL &5

[0156]

[0157]  fEH[E) " 4)5-2 (7.7g,0.018mol) \HH[A] ™ 4)1-4 (6.4g,0.018mol) EA IR (11)
(0.33g,0.0018mo1) FRALET (1.1g,0.018mol) A 280m1 [¥JDMSO, 7130 °C A H [ iz o 7E 15
RNV AV ED 5 5 N5 5 R 7R 5 AH [R) 40 B 1 7K AT 2R B, SR 5 AT AR 4L (T e«
THEBED MERT4.6g WrEAT%) LA

[0158]  H-NMR (200MHz ,CDC13) : Sppm, 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]  SEjEf4: 5L S 6

[01611 (1) il & B4-1: S E P IA = 6-1
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S
R e
% Q £
24 i3 i X NS
R 5 & N %
. i NS
o \\ “5:«:::::\“
{ N
[ O 1 6 2] \\ vvvvvvv S\;y \\\ - § ;}QM§ \\\\\\\\\\\\\\\\\\\\ e §MN\ s\g \“.«‘A\\
2 i S PRSI
R \‘\ & ¥ sl A2 NA 3
Y § N
N N LT
> {} o
&1

[0163]  JIAN-ZEH: 2K JF [b,d] BEWy—4-F% (N-phenyldibenzo [b,d] thiophene—4-amine)
(30g,0.109mol , Fh %7 B9 48 B &) (N-RFRHE HIME % (12. 1g,0.054mo1) FIB00m L [#4 775
£ /B (3:1) , ££25 C AT Hi P 1 8 H I B2 o 788 I VR A 093 A0 5 s -5 I B2 IS I =
ARTF ) S 1K BT 2B, SR e AT A2l (-2 0) A3 2 7 11.6g (24 %) HE] 7= 46—
1o

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

[0165]  (2) #l|&& 142 5 Al 8] P46 -2

FR g}‘§\
'}5 \‘\ i & Y
NS N
X S AL e R o
...... C < e NN e
& R\ X & : AN
[O 1 66] N Ty \\' \‘\\.\- ¥ N \.\ \\\\\\ < \}i \’k
X § § g N 8 ¢
& \\) — s :‘f § ,\:::‘ \::}‘ _‘N,\ :,;i'
N R R ¢ ; @
p— S
i3
el G2

[0167]1 7] = 4p6-1 (11.6g,0.029mo1) 1 ,4- M7 (9.6g,0.029mol) L% (11)
(0.52g,0.0029mo 1) HRALAF (1.7g,0.02mo 1) H I A370m1FIDMSO, 7E 130 “C {8 L e B o 7515
ST AV H) Fa AN 05 S SLVA R S AE TR 0 S B K AT 22 B, R e AT A2l (- 4
TSRk mAFE] 78.6g (Z62%) HlE P62,

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

[0169]  (3) ffill & #14-3: B R E 6

SRR "

ecency’

[0170]

X i
RENN

[0171]  FEH[A]46-2 (8.6g,0.018mol) \H ]/ 4)1-4 (6.4g,0.018mol) HEM 4R (11)
(0.33g,0.0018mo1) FRALET (1.1g,0.018mol) A 280m1 [¥JDMSO, 7E 130 °C A H [ bz o 7E 15
RNV AT ED 5 5 N5 5 B 7RI B AH [R) ) B 1 7K AT 2R B, SR S AT AR 44k (T e«
THEB B MERIT4.6g WrFE43%) LAEW6.

[0172]  H-NMR (200MHz ,CDC1s) : Sppm, 1H (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,
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7.58/M,7.54/D,6.69/D,7.20/M,6.63/D)
[0173]  LC/MS:m/z=593 [ (M+1) *]

[0174]  sLjfhl5: Atk &7

[0175] (1) & #5-1: & AP A P24 7-1

28/54 11

i
I
o \\
N  J—— - e
[0176] T ,
M, N zfm‘:\ : X %
3 % X N
& \ r}c‘} \\,N“N. ,!‘{
£
[0177]

IOANZEIF [F] [1,9] JEX' MK (benzo [f] [1,9] phenanthroline) (25.1g,0.109mol , /g
A 3 B B AT) ( N-RIACHR HIME iz (12. 1g,0.054mo1) MI800m1 {5 7117 /A ER (3:1) , 7E
25 C AT It F w450 L S B o £E AT 2 SLVR A 4093 E i W TIN5 s B2 71 14 = A4 [R] ) == R /K 3k AT
FE SR A #AT A A (n-T f0) MR 2] 110, 3g W Z27%) a7 M7-1,

[0178]  LC/MS:m/z=356 [ (M+1) ']

[0179]  (2) & %152 & Al H 8] =472

[0180]
FRRN X ¥
0N Iy
< N
% 3 E..’ \\k{ .
:’flmﬁ\ ~ [\ ” anaaaann
\\\\\\\\ 3 3 X \;\;;:" N
5 —
o R PN ;ﬁ i Naweaaed
W e Crsmmmnd
i
[0181]

FERE = 7-1 (11.6g,0.029mo1) o 1,4- 2K (9.6g,0.029mol) HEAL 4R (11)
(0.52g,0.0029mo 1) FRALET (1.7g,0.029mo1) A 370m1 [EJDMSO, 7130 °C A H [ b7 o 7E 15
ST AV H) Fa AN 05 S SLVE R S AE TR B S B K 3EAT 22 B, AR e AT A2l (- 4
TEF k) M3 E] 78.6g UZ69%) HE T2,

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

[0183]  (3) fill & #i5-3: &M ET

TN
S 4 — e
a ' e
o S & N P U P
N SNy \ R 3 by o N
e Sl N $ R
o SN e S TR FT Sl
[0184] TR X o ;\—\ Y4 SN
: § T Vet \}w.:? Mg FYEY SR SR TR
- AT N &ONLE L %o XN
oS, et R Nl MR e U e P ¥
%, & W2 Y 4 kS P N \ K
i - - b S—
T4 %2

[0185]  fEd[A]F=4)7-2 (8.6g,0.020mol) - [E) F=4)1-4 (6.8g,0.020mo1) 8 16554 (11)
(0.38g,0.0020mo1) HRALA (1.2g,0.020mol) H A 300m1 X1 DMSO, ££ 130 “C A H sz b o £E A
ISR AW E 5 8 N5 5 RV 7 0 = A TR B == O KGR AT 2R, AR 3R AT ARl (n—E b
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CE R AR T4.6g (REA2%) L EWIT.

[0186]  H-NMR (200MHz ,CDC13) : Sppm, 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,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) 4H (7.25/D)

[0187]  LC/MS:m/z=548[ (M+1) ']
[0188]  =LjiEfsl6: A Akt S 412
[0189] (1) | &&4516-1: & R a2 412-1

29/54 BT

0
[0190] + N— g
)
12-1
[0191]  JmA5-ZKI—5,7a- ~ & -4bH-MEM& I [3,2-F] [1,10] SEZ' W (5—phenyl-5,7a-

dihydro—4bH-pyrrolo [3,2-f] [1,10] phenanthroline) (32.4g,0.109mo1 , Fk% ¥ B8l B
A N-ACHR HIEE % (12.1g,0.054mo1) FI800m1 {137 7l 7 /B (3:1) , E25°C AT I
P AT R o AE S S5 NETR B W73 A i s 05 s RV 79 16 & A 1) 1) &2 ) /K BEAT 25 B, SR e
BATAEAE (-TC 50 A3 17 10. 3g (e Z22%) a7 4)12-1,

[0192]  LC/MS:m/z=423[ (M+1) ']

[0193]  (2) il & B16-2: & A = 412-2

N
. a .
{ g, v RNe i
[ o™ ’%ﬁ‘.‘.\»N . /5§'§__} E ..... < \\\'\“ < _‘.‘;\ \,{
w“w& , § § + \\\\\\\\\\\\\\\\\\\\\ N \:::::::;{\\ N 3 .“:_;%\\
[0194] N ey S x[ N
s l § i e R v’;‘
;\..;\..v- \ \%’ _.«"“5 1 ) \ "N
121

[0195] e [a]P=#912-1 (10.3g,0.024mo1) «1,4- R (7.9¢,0.024mo1) &AL 55)4R (11)

(0.43g,0.0024mo 1) FRALET (1.4g,0.024mo1) LA 400m1 [FJDMSO, 78130 °C A H [ b7 o 7E15f
RNV AT ED 5 5 N5 5 B 7R = AH [R) ) B 1 7K B AT 2R B, SR 5 AT AR 4L (T e«
TSR AR E] 8.6 URZET2%) HHE EH)12-2,

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

[01971  (3) fill & B16-3: H b & H12
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Nnd
S = w\«,\ & """'\'\ AT §‘\.‘;,.-“’ N
SR N 1 {
\hi Y f N A 5 { H
J R & * \ k4 N ‘\\ dno e -
R _— Nv \E_'_ ,\\N
3 4 ey N
N S g ‘ N R
. N
-4 13-3

[0198]

[0199]  FErp[A]™4)12-2(8.6¢,0.017mol) 1] ™ #)1-4 (6.8g,0.017mol) AL FI4R (11)
(0.33g,0.0017mo 1) <FRALET (1.1g,0.017mol) A 300m1 f¥JDMSO, 7130 ‘C A H e b7 o 7E 15
NI AV F) Fa AN 05 S SLVE I S AE TR B S R K AT A28, 8 5 AT A4l (- f
TEH ) 3R] T 4.6 UNF44%) A2,

[0200]  H-NMR (200MHz ,CDCls) : Sppm, 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]  SEjifafs7 : A AL A 14

[0203] (1) il &H7-1: A A A~ H)14-1

SN X
zf;‘.;.o '\\.E z{:’ & 2 :;.;:. ‘\\‘
23 i be
i & ; \l
\ \ ,m‘““- 2 3 %
g .&",‘:\N\\. :*ar“w'\\\}\“ «-“'N S '\ (.;:K}N\\{,,fw}\\\’ . “).AN
@ | - "
0204 9 J + s ' i J
[0204] oA, 4 N N
X i {
Lo \ -
E"‘\\\}\"'&ﬁ ‘{} Nv‘k\i\'fu“

4
[0205] i ARERE IR [2,3-F] [1,7] IEF M (pyrido [2,3-f] [1,7] phenanthroline) (25.2g,
0.109mo1 , P %3 BLAE B 27) N-RACHR MGV i (12. 1g,0.054mo 1) RI800m1 1) ¥4 71 & A5 /
Wi (3:1) 5 £E25 CHEAT HHF: A5 He S 82 o A5 AT S VR 5 W 0 S 045 e IS 791 ) -8 AH TR 1)
ST AR NG AT A - 050 M2 17 10. 3g (i ZE26%) A 4)14-1,
[0206]  LC/MS:m/z=357 [ (M+1) ']
[0207]  (2) & B7-2: B AP E =4 14-2
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PR

-':f 3

3
i i
N .l

AN, §
! L B N
3 o o '\_\ o
“ e J‘L . ﬁ .«"‘%’\‘ vy X §“-‘:’F - \\"’A
P N g & R I
% & ST T W L
0208 ES . 3 3 8 f ‘\&\ = _\:ﬁf Nox,
[ ] §----\*\\\ ,s""z\\.'» :."-\‘f: g \'\-\,» 5 X P { :
E §S & x'{\\& f«':
“ §§;. w": §
NG ; E
42
-1

[0209]  fErhfa]=4)14-1 (10.3g,0.029mo1) \1,4- "MK (9.4g,0.029mol) AL FI4R (11)
(0.33g,0.0029mo 1) FRALHH (1.7g,0.029mo1) H1 I AN400m1 f¥JDMSO, 7E 130 °C A I 2 N o 7545
NI AV F R AR5 I SLVE I S AR B S R K AT A8, AR 5 AT A4 (- 4
ML MAFE] 1 8. 6g ([xZ68%) A 14-2,

[0210]  LC/MS:m/z=499 [ (M+1) ]

[02111 (3 %IJ%WJ? 3: BRLEY14

,,,,,,,,,,,,,,,,,,,,,,,

[0212] -4 14-3

[0213]  ZEHP[E) P=4)14-2 (8.6g,0.020mo 1) « H[E] P=41-4 (8.0g,0.020mo1) AL 4 (11)
(0.38g,0.0020mo1) FALEH (1.2g,0.020mol) EF‘jJH)\SOOmlEi’\JDMSO,TIBO CAF H: e B o AEAT
S NTR AV E 5 I8 N5 ISP 77 1 S A 1) 1 SR K AT 2B, AR 04T AR 24l (n-C ke

AT MAE T4.6g WE42%) (a4,
[0214]  H-NMR (200MHz ,CDC13) : Sppm, 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,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] s H8: &AL & 15

[02171 (1) HI£&HI8—1 . & B 1) =91 5-1
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e

15-1
(02191 A K% (18.4g,0.109mol, PUA% 3 BAE B 27) N-REACHRIABL L A% (12. Lg,
0.054mo 1) AN800m 1 (¥ ¥A 7115/ IR (371) , ££.25 CREAT $5EFF 1y A5 1 s . o #5452 5540
7 AV E IR IS R VA 77 R S AR R K S K REAT 2R, 98 R BEAT AR 2liAL (n-Cibe) mif3 3 1
10.3g (e32%) HrlE) = 4)15-1.
[0220]  LC/MS:m/z=295[ (M+1) ']
[0221]  (2) il & HI8—2: & e [A] 4 15-2

15-2
15-1

[0223]  #¢rh[E] 4151 (10.3g,0.035mol) \1,4- 2K (11.3g,0.035mol) &4k 74
(11) (0.40g,0.0029mo1) FEALH (2.05g,0.029mo1) H1 1A 400m1 [KIDMSO, £F 130 °C {8 H ¢
N o FEAT S LR B W00 20 i s I -5 5 N ¥ 7100 1) - A (R 1) 3 B 7K EAT 2R B, S8 Ja iR AT A 44k
(- e : —FUHR ko) M3 2 18.6g (fr#66%) ] 415-2.

[0224]  LC/MS:m/z=371[ (M+1) ]

[0225]  (3) fill & B18-3: AL & W15

!
A AT
W &%
,,,,,,,,,, %, A
s s, &
b feeegeeasd
“ \'t'\ #
Y -+ §.\’ :/ ...... N ROSUUUUUUU USSR
S ; ’\.
;‘: ~~~~~~~~~~~ }‘: ««««««« :A\
& e R
S & \\4:3
TR s &
\1 Nrevooed
[ ] SR
0226 1t 8. O

15

[0227]  FEHR[E]=H)15-2 (8.6g,0.023mol) ] F=4)1-4 (9. 2g,0.023mo1) &AL 54 (11)
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(0.44g,0.0020mo 1) FRALET (1.4g,0.020mol) I 340m1 fEJDMSO, 7130 °C A H e b7 o £E 15
RNLIR A4 B S 5 N5 5 B 75T = A [R) ) B 1 /KGR AT 2R B, AR S kAT AR 4L (Tt -

AR MR 4. 6g U ZE41%) (b EW15.

[0228]  H-NMR (200MHz ,CDCls) : Sppm, 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]  sLjEfs9: A itk &418

[02311 (1) HI%&HI9-1 . &P a7~ H18-1

[0232]
A o
Iz \(} B 3 ‘::‘
N vy £ N\ ;
S \\...... \-". \\E ‘H{;}; ‘? “\{\ P E&f SRR }‘\Q\‘*“
NN W Y B S &
3 S Re oo N & \“’ =E
j 1 o \\V\\\\\\T::\’ x\':;:\ & 3?'
; IS o 3
Wyl A § \w ’
i \ w‘-‘_\-‘

[0233]  fF4-MH-9-TKFE-9H-HEME (4—bromo—9—phenyl—-9H-carbazole) (10g,0.031mol , F
¥ I A B AY) (4R AHIER (4-bromophenylboronic acid) (7.5g,0.037mol , PFG% I B4k
E#) Pd (pph) 4 (1.0g,0.0009mo , P45 7 B4 B #5) \NaOH (3.7g,0.093mol , Ji% 35 B 1l B
7)) A 360m1 [ THF , 7E 2 S Flﬁlmﬂ'ﬁ’ﬁ&]\ﬁﬁﬁ@ﬁﬁfh TEE I BLIR G A G
BT & 5t (dichloromethane) 2 HL, 48 fE AT RE R A 2640 (MC:HEX) 1152 T79. 1g (2K
T4%) HPRFEH18-1,

[0234]  LC/MS:m/z=398 [ (M+1) ']

[0235]  (2) il & #19-2: AR G418

[0236]

[0237] A (a]F=4718-1(9.1g,0.023mo1) \OH-ALIE I [3,4-b] M|Wk—9—JLAES (9OH-pyrido
[3,4-b] indo1-9-y1 boronic acid) (5.9g,0.028mol, P& I B0 BH 45) | (g 4L 504 (11)
(0.29g,0.0023mo1) E LA (1.65g,0.023mo1) F1 I A400m1 [KIDMSO, 7E 130 °C f8 H: Je B o £
1 S5 MEVR A VA H) JE O TIN5 e R 3 710 (4 B A I 1) B 1) /K R T BB, SR8 5 AT AR 4k (n—C
f s AR L) MEE T 8. 68 ZT7%) (LA 118.
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[0238]  H-NMR (200MHz ,CDC13) : Sppm, 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 [ (+1) ]
[0240]  sZjffsl10. & pk b & 121

)

[0241]

21
[0242]  fEp[E] P=4)18-1(9.1g,0.023mol) \4,6-FcF-1,3,5- =M -2-FLHl i (4,6-
diphenyl-1,3,5-triazin—2-ylboronic acid) (7.8g,0.028mol , PG#% ¥ B4 B Z5) &AL 7
Bl (11) (0.29g,0.0023mo1) FALAH (1.65g,0.023mol) F 0 A 400m1 fKIDMSO, £F 130 °C {3 H: 2
N o FEAT S BEVR B W00 20 i v I -5 5 S 35 7110 1) A (R 1) 3 B 7K EAT 2R, S8 Ja iR AT A 44k
(n-Ci e : —F L) M3 2 18.6g (ft68%) (a2l .
[0243]  H-NMR (200MHz ,CDC13) : Sppm, 1H (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]  1.C/MS:m/z=551 [ (M+1) 7]
[0245] sl Btk &922
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[0246]

[0247]  ZEh|A] = 4518-1 (9. 1g,0.023mol) . 3,5-Fk A—4H-1, 2, 4- =M —4-FLHHER (7. 4g,
0.028mol , A% ¥4 Bt B 25) B4k 74 (11) (0.29g,0.0023mol) FALAH (1.65g,0.023mo1)
H A 400m1 I DMSO0, 75130 °C AT H e B2 o 7548 s B2 VR A 4073 E i ¥ 055 s B2 7717 = AH [
(RS K BEATZEEL, R R #EAT A AL (-C b : —SH F0) M1 3 1'8.6g (69%) A122.
[0248]  H-NMR (200MHz ,CDCls) : Sppm, 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/z2=539 [ (M+1) ]

[0250]  SEZjfafsi12: & ik &423
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[0251]

23
[0252]  ZEH[E)=9018-1(9.1g,0.023mol) 3 ,5-X (1-ZRHL-1H-ZJF [d] mEmME—2—3k) ZRdE
BER (3,5-bis (1-phenyl—1H-benzo [d] imidazol—-2-y1) phenylboronic acid) (14.2g,
0.028mol , FUkEF5 BLAE B 27) HEALFRI4 (11) (0.29¢,0.0023mo1) FRALET (1.65g,0.023mo1)
HIA400m1 I DMSO, £E 130 C A% H: S5 8. o £E A8 s 82 78 S P09 A i i -5 e B3 79 ) & A )
(=B KT ZEHL, SR 5 AT A2 (O : &R b0) MR 3 178, 6g (I Z48%) (L& W)
23,
[0253]  H-NMR (200MHz ,CDC13) : Sppm, 1H (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]  sEiifafs13: & At 425
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[0256]
, N
7 r N
N';. T +  (HO)B—N - =
| A\
N—"

[0257]  FEh[A] = 9)18-1(9.1g,0.023mol) - ML -3-FEZHER (dipyridin—-3-
ylboramidic acid) (6.0g,0.028mol, V5% 75 B4l B 25) (4L 740 (11) (0.29¢,
0.0023mol) EALAH (1.65g,0.023mol) H1 AN 400m1 [KIDMSO, 7E 130 °C {8 H: 5 B o 7845 S5 S TR
BV A JE S N5 ONEIE R B AH R I 2 R K AT A SR FR #EAT A 24k (n—Chbe : &
Fo) M2 1 8.6g W ZT77%) tb 5425,

[0258]  H-NMR (200MHz ,CDCls) : Sppm, 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]  sEjafs14: &Rtk &4)29

'
v
SN ‘.')"‘“"":"/ {{‘?\3.\\
Wa Ul = T .
N ) e \ - {Q‘ i*‘ﬁk‘gw\ [ et
{} "M“ \-:::::::.\"\
N
0261
[ ] I8t

[0262]  #EH [E] P24 18-1 (9. 1g,0.023mo1) BRI [1, 2-a] MEIE-7-JEH0ER (imidazo [1,2-
alpyridin—-7-ylboronic acid) (4.5g,0.028mol , FHA%FL B4E B 245) fEALFIER (11) (0.29¢g,
0.0023mol) FALE (1.65g,0.023mol) H i A\ 400m1 [¥)DMSO, £E 130 °C A He 52 87 o 7545 5z M7 i
AN E G I NG SO EEFIR S AR R B = 1 KGHEAT RE R, SR S BT A2k (-l ke A

$50) 133 7 8.6g (E86%) 1A H29,
[0263]  H-NMR (200MHz ,CDC13) : Sppm, 1H (7.25/M,7.45/M,7.94/D,7.33/M,8.55/D,7.59/
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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)
[0264]  LC/MS:m/z=435[ (W+1) 7]
[0265] Syt fil15: & Midh 5430

[0266] 184 v, SR

36

[0267]  #E v [E) = 4)18-1 (9.1g,0.023mol) OH-FEME—9-FE B % (9H-carbazol-9-
ylboronic acid) (5.9g,0.028mol , FUt%Fh S48 B 45) fEAL 5714 (11) (0.29g,0.0023mol) .
FALER (1.65g,0.023m01) H I A400m1 [RIDMSO, 7130 °CAf H: i W o 7548 2 NETR A v H G
NN Je BLE 7 = A R B & B KT 28 S8 Ja AT AR 2l (n-Chbe . &R bE) mif5 2]
78.6g (IZ63%) 15430,

[0268]  H-NMR (200MHz ,CDCls) : Sppm, 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]  SEZjiff16: & Rk 5431
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{HORB-N

Eh S

[0271]

3%

[0272]  #Erh (A= 418-1 (9.1g,0.023mol) 2, 7-X (9— 2% H—9H—- 2 —9—Jk) ~9H-I I —9— i
BiER (2,7-bis (9—pheny1-9H-fluoren—-9-y1) -9H-carbazol-9-ylboronic acid) (18.9,
0.028mol , A% ¥ Bt B 25) B4k 74 (11) (0.29g,0.0023mol) FALAH (1.65g,0.023mo1)
H I N 400m1 [ DMSO , 7£ 130 “CAH H 5 B o 7848 S B2 VR A 49078 E) Jis v -5 5 B3 791 1 2 A )
(S K BEAT ZEEL, AR 5 AT RE 2l (n-Cfe . &R 550) M58 T 15.9g (K69 %) b &4
31,

[0273]  H-NMR (200MHz ,CDC1s) : Sppm, 1H (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) 41 (7.11/D,7.87/D,7.38/M) 5H (7.33/M)

[0274]  LC/MS:m/z=966 [ (M+1) ]

[0275]  SZjEH17: B EAL S 34
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[0276]

34 Mo
[0277]  fEp[E] 7= 418-1(9.1g,0.023mol) \4,6-FcF-1,3,5- =B —2-FL Al (4,6-
diphenyl-1,3,5-triazin—2-ylboronic acid) (7.8g,0.028mol, PG5 B4 B 245) &AL 7
Bl (11) (0.29g,0.0023mo1) FEALAH (1.65g,0.023mol) F1 0 A 400m1 [KJDMSO, £F 130 °C {3 H 2
N o FEAT S BEVR A W00 20 i s I -5 B R ¥ 7110 1) 2 AH (R 1) = B 7K BEAT AR B, S8 Ja iR AT A 44k
(- e : SR L) MA32 18.6g (ft#68%) hE134.
[0278]  H-NMR (200MHz ,CDC13) : Sppm, 1H (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]  LC/MS:m/z=551[ (M+1) ']
[0280]  sLjafs18: ARk 54435

[0281]

[0282]  #F ) =4 18-1(9.1g,0.023mol) . 2,6-HE2RMEnE-4- B R (2,6-
diphenylpyridin—4-ylboronic acid) (7.7g,0.028mol , PO A% FL BL48 B Z5) 8474 (11)
(0.29g,0.0023mo1) E LA (1.65g,0.023mo1) F1 1 A 400m1 [KIDMSO , 7E 130 °C f8 H: [ B o £
3 RETR A P4 AV 8 N5 s B2 7R = A IR 1 =0 /K3 AT 2L, AR e kAT M 44k (-
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Fe: R BD) M2 7 10. 1g (280%) L5435,

[0283]  H-NMR (200MHz ,CDC13) : Sppm, 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(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]  sEjifafs19. & AL A 39

[0286]

[0287]  7EHf A F=4218-1 (9. 1g,0.023mo1) 5 (OH-HMe—9— k) —2-F B~ 1 H- 2 JF: [d] I e -
1-ZAER (5- (9H-carbazol-9-y1) —2-phenyl-1H-benzo [d] imidazol-1-ylboronicacid)
(11.3g,0.028mol , PHA% S B8 B ) ({40 7714 (11) (0.29g,0.0023mol) (FALEH (1.65g,
0.023mo1) H 1 A400m1 [¥JDMSO, £E 130 CAH H e B o 7EAT S VR 7% 21 5 5 ¥ in400m1 () &
HI K AT AR SR G AT AR AL (n-Cobe: S50 1521 79. 1g UZ62%) 15439,
[0288]  H-NMR (200MHz ,CDC13) : Sppm, 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 [ (W+1) ‘]

[0290]  sZiififs]20 . & Ak A 144
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[0292]  FEHp[aE]=4)18-1(9.1g,0.023mol) - =W K -2-FEAER (triphenylen—2-ylboronic
acid) (7.6g,0.028mol , FU&I5 B4 H &) B FI4T (11) (0.29g,0.0023mo1) . F AL 47
(1.65g,0.023mo1) HINA400m1 FIDMSO, 75130 “C A H e B o EAF I BLVR A 073 A U in5
SR ) B A A = ) K3 AT 2 B, SR e AT i 4k (-Chbe : S k) M1 2] 178.8g
U Z70%) (LE444.

[0293]  H-NMR (200MHz,CDC13) : Sppm, 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,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]  sEjafs21 : & pifk G446

.............................

[0296] 181

48

[02971  ZErp i) = 4518-1 (9.1¢,0.023mo1) .9, 9-Fk K -9H- - 2- LM% (9,9-diphenyl-
9H-fluoren—2-ylboronic acid) (10.1g,0.028mol, PG #% 35 B/l B 45) L {40 54 (11)
(0.29g2,0.0023mo1) F LA (1.65g,0.023mo1) F1 11 AN400m1 [KIDMSO, 7E 130 °C fi H: Je B o £
13 S BER A P04 A J s N -5 s B2 700 () 2 A ] ) B ) K R AT 2R B, SR 5 AT AR 2k (n T
fi: ER D) MAEET9.0g (Z62%) A 146.

[0298]  H-NMR (200MHz ,CDC1s) : Sppm, 1H (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,
7.26/M)4H(7.11/D,7.33/M,7.25/D)
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[0299]  LC/MS:m/z=636[ M+1) ]
[0300]  sEjEfsl22: 4 Ak AL 5456

[0301]

[0302]  FErf (A = 4)18-1(9.1g,0.023mol) \4— (QH-PEME—9—3k) ZR I (BEIE—4—F5) Al g
(4- (9H-carbazol-9-y1) phenyl (biphenyl-4-y1) boramidic acid) (12.7g,0.028mol , Fi%
T B B Z5) AL AR (11) (0.29g,0.0023mol) SR ALE (1.65g,0.023mo1) H1 N A400m]1 1]
DMSO , 7130 °C i He 2 87 o 725 A8 S5 SN VR A 094 H) i i 05 I 5 750 ) R TR P P vk Bk AT AR
B SR AT HE2E4L (n-Tobe: & B0 MAF2) 1710, 4g (Se62%) G156

[0303]  H-NMR (200MHz ,CDC1s) : Sppm, 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]  SEiff523 : & itk & 460
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[0306]

59
[0307] 7] = 4)18-1(9.1g,0.023mo1) .9, 9-BE A -9H- 2 —2— 3 (= W ZE—2—34L) fL i ig
(9,9-diphenyl-9H-fluoren-2-y1 (triphenylen-2-y1) boramidic acid) (16.9g,
0.028mol , PhA% ¥ B4k B Z5) (i 4k 74 (11) (0.29¢,0.0023mo1) FALEH (1.65g,0.023mo1)
H N 400m1 [DMSO , 7£ 130 CAH H 5 B o 78 AT S B2 VR A 490 v 2 Jia v -5 5 B2 791 1 & A )
(12 K BEAT REEL, SR JE BEAT AR AL (Tt : & b)) M3 T 14. 2g R T0%) L&)

60,
[0308]  H-NMR (200MHz ,CDC13) : 6ppm, 1H(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]  sLjEfi24: &R & 64
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[0311]

[0312]  ZEH[E) = 4)18-1 (9.1g,0.023mol) 4— (4,6-HcK-1,3,5-=Ma-2-4) K (=

I—2-HL) R (4- (4,6-diphenyl-1,3,5-triazin-2-y1) phenyl (triphenylen—-2-y1)
boramidic acid) (16.6g,0.028mol, PUtgkHEE B 27) R4k 5714 (11) (0.29g,0.0023mol) .
FALE (1.65g,0.023m01) T 1 A400m1 fRIDMSO , 76130 ‘CAH H: s 87 o 2848 fs2 B2 1R A v 2
NN Je B 7 = AR B & B KT 28 S8 G AT AR 2l (n—Chbe : & bE) mif3 2]
T15.1g (K ZET76%) 1L A464.,

[0313]  H-NMR (200MHz ,CDC13) : 6ppm, 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]  SEZiff25: & itk & H72

48



CN 104471021 B w Bg B 46/54 TT

B
: & (HORB-H ———
: : TR
R RO

[0316]

[0317]  FErRE] 72#718-1(9.1g,0.023mol) LI -4 (9, 9-HE K -9H-2j -2 3E) TR
(biphenyl-4-y1 (9,9-diphenyl-9H-fluoren—2-y1) boramidic acid) (12.2g,0.028mol, P/
& B B ) AL AR (11) (0.29g,0.0023mo0l) JFALEH (1.65g,0.023mol) H1jI1A400m1
[FIDMSO , 75 130 “C A He [ B o 75158 S5 ST A 08 H) Ja v -5 5 82 1 770 1) 2 A TR 1) & 1R 7K 3R AT
AHL, SR JE AT AR AL (- e : U Be) 33 115, 4g (I Z83%) tha172.

[0318]  H-NMR (200MHz ,CDC13) : Sppm, 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]  SEjitf5126: & AL BT
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[0321]

-
[0322]  fErp (] F=#)18-1 (9. 1g,0.023mol) 3~ (OH-IHEIR—9—J) FRFL (IR —4-3L) fec il i
(3— (9H-carbazol-9-y1) phenyl (biphenyl-4-y1) boramidic acid) (12.7g,0.028mol , /%
3 A1 L2 AL (11) (0.29g,0.0023mo1) FRALAR (1.65g,0.023mol) H i A 400m1 ()
DMSO, 7E130 °C i H [ B o 7EAT S N2 TR A 0% E 5 8 N -5 I RV 791 1) 2 AH TR 1 = 1) 7K AT 25
B SR JE AT HE2E4L (m-Tobe: —& b M2 1 8.6g (I Z51%) (b &W77,

[0323]  H-NMR (200MHz ,CDC13) : Sppm, 1H (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]  sEjafs27 : & EiAk & 4480
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[0326]

[0327] 7] = 4)18-1 (9.1g,0.023mo1) ZE-2-3k (= WK -2-3E) I&HlEZ (naphthalen—
2-y1 (triphenylen—2-y1) boramidic acid) (11.6g,0.028mol , PUkg B B 245) 4k 774
(11) (0.29g,0.0023mo1) FALHN (1.65g,0.023mol) H1 1A 400ml [{IDMSO, £F 130 °C {8 H ¢
N o FEAT S BEVR B W0 20 i s I -5 R ¥ 710 1) - AH (R 1) 3 B 7K R AT 2R, S8 S iR AT A 44k
(- e : —F L) MA32 18.6g (54 %) (LA180,

[0328]  H-NMR (200MHz ,CDC13) : Sppm, 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,7.02/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]  sLjiff528: & itk 483
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[0332]  FEr[a] P 4)18-1(9.1g,0.023mol) « =25 [b, d] BEWy —3—-Hk (35-2-4%) i
(dibenzo [b,d] thiophen—3-y1 (haphthalen—-2-y1) boramidic acid) (10.0g,0.028mol, /i
P I DL B ) AL AR (11) (0.29¢,0.0023mol) ARALA (1.65g,0.023mol) H1 A 400m1
[FIDMSO, 75130 C 8 H: s B o £EAT S5 B2V B W08 H) JE s N5 s B2 77 1) &2 AH ] 1 = R 7K kAT
AEHL SR BEATAE AL (n-Cbe: —SHF Be) 433 8. 6g (I58%) 1L 5483,

[0333]  H-NMR (200MHz ,CDC13) : Sppm, 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,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]  sEjifafs]29: &5 At & 489
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[0337]  FEr[E) ™ 4918-1(9.1g,0.023mo1) - =28 FF [b,d] BEWy —2-J CREL) FZ Ol IR
(dibenzo [b,d] thiophen—2-y1 (phenyl) boramidic acid) (8.9g,0.028mol , Fh#%F B4k B
A A (11) (0.29g,0.0023mol) \FRALEH (1.65g,0.023mol) HH A 400m1f¥DMSO , 7.
130 °CAT H I B o £EAT S MEVR B 1074 20 I 7 05 I SL 7RI S A 1R 5 = 1) K 3EAT A 8, 28 s
BATAEAA (0-C e : SR Be) 132 179.0g (Jle#66 %) (LA 189.

[0338]  H-NMR (200MHz ,CDCl13) : Sppm, 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]  SEJi 5130 : & AL & 490

[03411 (1) il & H130-1 : & Bl 8]~ #90-1

X

[0342]

~
%
%

I".‘\

G833
[0343]  AEH[E] P=4)1-4 (8.5g,0.023mol) 6-1RZE-2—-FL % (6—bromonaphthalen—2-
ylboronic acid) (8.0g,0.028mol , VG534 BLAE B &) (k5514 (11) (0.29g,0.0023mol) .
AL (1.65g,0.023mol) H1 1A 400m1 [FIDMSO, 75130 “CAf e i 87 o 724 [ LV 08 H) g
N 055 IR s 70 A [ 1 B 1 7K OB AT 2R B, S8 e AT A Al Ak (n-C e : S b)) 1M 45 21
T7.5g (WHET3%) HE F=H90-1,
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[0346]  AE 1 [a]) P 4990-1 (7.5g,0.016mo1) \9-FEFE-9H-IEIE—4—FE B R (9-pheny1-9H-
carbazol-4-ylboronic acid) (5.7g,0.020mol , FH#%H B0 B Z%) 4L 744 (11) (0.20g,
0.0016mol) FRALHH (1.14g,0.023mol) HHANA300m1 [FIDMSO, 7F 130 CAH o  Bi o 755 Js SR
BV A E I N5 ONEIE R B AH R I 2 R K AT A E SR FR 3 AT A2k (n-Chbe : &
Fio) M2 1 6.5g Z67%) 15490,

[0347]  H-NMR (200MHz ,CDC13) : Sppm, 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) ]

[0349]  7EAR K B ) SE e 451 v A FH I 4 55 ] 2 T

[0350]  NPB:N,N’—X{ (ZE-1-3) -N,N’ - CKEHL) BLF % (NN’ -Bis (naphthalen—1-y1) -N,
N’-bis (phenyl) benzidine)

[0351] 1t (ppy) 3: = 2—-IRFEMLIE) &4k (ridium, tris (2-phenylpyidine))

[0352]  Balq:X¥ (2-H k-8 J0 LM mk-N1,08) - (1,1 -k K -4-§53E) A48 (Bis (2-methyl-
8—quinolinolato—-N1,08) - (1,1 -Biphenyl-4-olato)aluminum)

[0353]  Alqgs: = (8-¥2ALrEmk) —&45 (111) (tris (8—quinolinolato)—aluminium (111))
[0354]  CBP: (4,4-N,N- M) Be ((4,4-N,N-dicarbazole) biphenyl)

[0355]  SSATSE {91 « FE A S LAy RO ) A4 ) i i A7 AL H BUR D A AT

[0356]  f£ A1 TOREAT %72 1) B g B AR - U ARNP B T 1 1 20nm¥) 2% AL 5 |25, 45, F 1
(ppy) sE B 285751, L9 %6 38 2 (bL 28) Uik 5401, B, 33k BLO . Lnm/FP A PTA S B2 TR L
A1 LL0. 009nm/ FP U AR E FE DT Lr (ppy) s, AT AT DTRRE FE L 22 98 % 11 77 B 2%
Lr (ppy) s, £ 7L M 2 LA 30nm ¥ J& BE T iR G2 o 7E H DL 1Onm ) [ FE DT Ba lq i &
JeB7 b2 R i RO JE T 1) A i 2 A B 2 PR3 2, B BDTRAALqs T T BUR 2 N
40nm) L A 2 78 B DT SRR TR W5 B2 N Inm ) LAY & o AE L FIEANZ BUT
FRUERTT T 11 20nm ) B3 AR 1 i3 A AL H BUR G2

[0357]  phm, 5% T &M BRI DI ALUE B M A HLA B AL &)1 \NPBLAlgsBalqLAO. 1nm/
PP FE AT DR, B LLO . 01 nm /A 38 B2 EATUTAR, B LLO . Snm/ FD ()3 JE AT UTAA
[0358] A4Sk i ] 2 22 26

[0359] & TAREAL AT T kR LICE I RO RILLAN , UL 2848 S 411 A H]
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(77 V3 T SR ST 2 48 14T A HLHL BUR 2844

[0360]  ZRAFsEifafsl27

[0361]  [& T AR AL S LTS FHCBP ((4,4-N,N-REME) BE2R) /5 484 5T . AL BNPBAE
FAL A 6 AE 2 LS s BA Ak LA 5 28R St 6] L AR TR) 19 5 v il T A AL Bk b 2
o

[0362]  ZefsLjafs28%235

[0363]  [& T AEALA6mE T Nk F LHEE N 2 ARG R LA, DL 28 4F St 51 27
FHIF ) 77 12138 T A4 S it 91 28 2 35 1 A AL BUR AR

[0364]  ZRELEEAMIL

[0365] [ TAAE FRALSWAE R (4,4-N,N- ) BERE (CBP) 1B R Seh kL BLAR , B
5 2S5 LA R T vE i T A ML BUR e gs At

[0366]  DAR, 78 N IR 1 H 7 H 4 BRI 2% 4 S 461 1 32 35 K0 2544 Lb 50491 1 1] 1 1 A ML AR
BUR AR R LR R

[0367] (1]
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[0368]

B WERE e |

facfz:n AREEME | (E 1v000chfm2 fif el e

v

AehsE ey 1 | a1 NPB 5.1 35 S
iEskErl 2 | kA2 NPB 59 30 o
gtk 3 | kB s NPB 6.0 25 G,
Blcm a4 | thEW6 NPB 5.4 22 e
AR S | e 7 NPB 4.5 25 BR1h,
B 6 | AW 12 NPB 5.9 26 CE
B 7 | A 14 NPB 5.2 27 S
ROFER 8 | A 15 NPB 55 31 g o
W o | AW 18 NPB 5.1 27 e
afFsmm 10 a2t NPB 54 29 g
StbsEhEml 11 thad 22 NPB 55 22 Lt
pfaaEtl 12| LAY 23 NPB 5,0 34 e
SIS 13 WA 29 NPB 4.9 30 G
EROFSEHEM 14 fLEd 30 NPB 5.7 20 S
SRR 15 WA 31 NPB 5.7 24 Bt
SRt 16 LAY 34 NPB 5.9 25 G
Bl 17 AW 35 NPB 5.6 26 gt
PRARSTIE 18| A 39 NPB 5.7 24 aren,
SROFSCHEG 19 bW 44 NPB 5.8 28 )
PEIPSEREB 20 1hEY 46 NPB 58 26 G
SALSRHEM 21| A 56 NPB 6.0 25 G
Bt 22| 4LAY 60 NPB 6.1 20 SR
BORSEIEE 23 (LAY 64 NPB 5.2 22 g
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[0369]
Befhszitl 24| LEW T2 NPB 59 21 di
HEOSEEN 25 RO 77 NPB 5.8 23 gt
A 26 thB% 80 NPB 5.4 26 3
SRR 27 CRP &1 6 55 22 G
AR 28 CBP HEW 15 6.0 21 o
PR 29 CBP ey 25 54 22 gktn
PsEiif 30| CBP 1) 56 5.4 22 g
ae L] 31 CBP ot 64 5.3 20 S
RSt 32 CBP e 77 5.8 22 e
SEAFSLHET) 33 CBP 1 80 54 21 3
AT 34 CBP &) 83 5.2 21 e
an L 35 CBP a1 89 5.9 20 ge
FRAFELEL 1 CBP NPB 7.5 17 g

[0370] Xzl HE He DA ROROGR R I &=

[0371] 70X L1 SIPERI A HLR BT GEAR K /DN : 25 X 25mm” /LA H A« 2 X 2mm?) [i] 58 7F
IVLINE4AF (CS-2000+3 B+ 1VLER 7)) Z J5 , — i HL P LA ImA/m* [ 25 & B FF— i = 0T
B RO JE (cd/m®) VERBNHLE (V) VIR Z B (A/m?) VR IECRER (cd/A) s g N
1000cd/m*f 3R Bl L AR OB 2R T IR R L

[0372]  ARAER LW A0, FEA K A HLH BOR JCA A FIACE AR A HLH BUR R
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