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FhRAHEB A , B A H B (HOMOL LUMO) L PR BE L2 Pk BE W W0 Tk Rl S5 AN )RR AE
I TEAEFF 0 & FioE HLHL oA )2 B R K -

[0005] L HL AR A , B R SCRR L B RISCERA A FF T 23S ) UL SR
Z R (RS S HEF BRI A AR AN AT B i A AR PERE

[0006] - FISCHR1 < 38 [ 5 F)5843607

[0007]  HRISCHR2: H AN FH L F11999-162650

[0008] ISk 3« i [ A FF & H]2008-0085000

[0009] &I SCHik4 : 5 [E A F-EF2010-0187977

[0010]  HAISCHR5 - Hi [E A H-£H2011-0018340

[0011] L SCHR6 « 56 FE 2 H- % F2009-0057711

[0012]  FEH&RISCHk 15 LRI SCHR2 R A T LR A 24 7150 EE 20 (N) A e 114 W5 o e s
1% 5 [FIINF 23 FF A58 FH A Ml o R e PR NER A BSOS e 25 A Q) 7 s ) St ) SR T 5 Ik & M) SR L
H RAEAE e 2 | e S S A A R BT A R B R AR AR 25 2, AN R LLIE B 2 3k &
Py BAREE AR, R Rt B 1 2 R SRR P&, T R U A E R Bt AR PRI FH %
[0013] L RISCHR3 5 LRI SCHRA AR UL T AE 5 ik & R STk 1A & 0 STk 2 A0 1] () T3
B 2% JiE - SN 5 PO P s A% BRAR 43 1) 2 A 0 B RN L IE L g =R S50
R UL B T B (2 AR R )5 B, 2R 0 g Bl e P el e B ) Atk 2 B4k S P 1 e
Re AT ULEH .

[0014] R SCHRks B ARMG LR A P B 20 B 10 8 20 (N) V4 (0) B (S) i S, (HVERE
For WA 5 o AU A T AR PR 1R [ 44) 24 i~ 1 SR 18], ey B A A 75 e 2% S 1)
FIRA P T BEET

[0015]  [RI i, Fradk & R SR A T A 75 [RDAG) 2 il 1) LB AE A 4 Bl L 4% (1) PR Aar 8 52 A
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IR PRI U 7 SRR AT UL

[0016] TR EY) 7 M AEHE B i 75 AH <R —HL B0 1 22 i 3R A3 98 ZU I fL UM EAE B
YER, X 5L #8 FE A7 AR R B B R o JUH , N-NTE S (R 44 L IR & W0 43 - T HE B i
TE 47~ HE BN 53~ 18] B HEZIG 528 B T2 s T 20 R 25 AR i e &4
M5 2 A5 3~ B HERA 25 74 28 Rt 1) AH O ) S P AT n-3E B 4544 (antiparallel cofacial
n-stacking structure) , it 43— 1B 0 FE ST AR A A 0 R TR 2 o 1% 3HE B 25 48 (1) B R
AT AR 43 AT ) 2% N A 2% S5 NI A B S () ST AR R T ke 7 A B A
MEACPRI SRR E . Org.Lett.2008,10,1199)

[0017] L RISCRROXTTER LA 19 %28 2 IR AL A Wak FHAE D6 AR B R4 E4T 7 Ui B .
[0018] 1R EIAN X Z LA ELG (Fused) 7 B A EUE L %5 B9 HEZ A B
FP IR IR AR AL, 1 RAF B 78 K

[0019]  HJFERAET, JUH AR B ROGB R MM B B C AU E AL ook 5, 314
MK LUMO LA B2 HOMORE 2 2 7™ H 52 el A L T AR IR R 3 A G 1 2 LR 22, T E BRI K
P52 15 1] = A0 RO E N TN KRB 1B TR G E NP LB R A
K (quenching) PA K2 AR /238 1 & O P 5 B0 R R AIK T R 7o 4 4 1] et

[0020] % T % Ot MU G & O R 46 4 kL, & iE 72 BF 55 F) FH TADF (Thermal
activateddelayed fluorescent.#WHELIEIR %)) wexciplex GBOLE &W) R EANLHE
e B R ER L A A S, U H o R AEXT B i RE B I\ A R 18 B35 2= A R T v
1T REF

[0021]  TADF (Thermal activated delayed fluorescent.#WEILZEIR R IG) vexciplex
BOCE A KRG Z WAL RE &4 S MBI 7%, Al PL 1ifetime (TRTP, &K%
) W AR 2 A 2.

[0022]  TRTP (Time resolved transient PL,H (] 5##BE & EEUR L) ML &M bk bt
VP HE ST T E R 2 5 B A B TR HERE W 825548 (Decay time) HJ772%, Wt W 268 4% 3 A SR
e HEIR B [E] ] B A Re B A% 15 U7 3o IR TRTPIN 2 7T (X 43 98 s i 6 19 [X 43 A fami xed 3=
AR ) B AR T 2 exciplexfe &A% 1 7 10 TADFRE 5 A% i3 U7 XA I I 7 v
[0023] it V5 2 K 2= Bl B A AR RIS R &4 3 22 45 0500 W o 1 T =X AS (] T 0 2
RN T3 A 7 AL R, [R] I AN R B e = A s U7 s & AN A R], B Al A T A8 = AU
BB EARBRL G ARAF BN TR R o R, AW 7 AR R B A L 2k, DU HOa IR K
HAROGE AR KL

RAARE

[0024]  (EEf# LA 1] )

[0025] A5 W gt ok ik W e S AR RIS 1) T A, B B RO AE TR iR i R KA AL 1
Tl FAL G A ZAC & R AT LR oo fF i 528 .l 0 BB B8 25T N
(R 6 RO A AL F T AR 8 AR RLE THOMOBE 2%, #5 L 1 75 charge balance (7
i) , LA KSR R g1

[0026]  (fiff ke vl L) T2 B

[0027] AN T 3= BB RO H HLH 5 TefF I RO R A R SOE AR N
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SN TARRTRL I -E0 2 I 5 55 52 0 BUARE R R, 3k 1f l A 06 J2 o A9 v A 14 A K
A5 BASR AR IS L s o R AT 11 23 o

[0028] A WAESROE— BT AL T ool , AP AT, &5 — Al 58 AR LA S A
FEPIR 55— WAk 5 Finid 38 Ak 2 B A I = M A AL 5o oh, Brid B L= B85k
Tz Bk Kot 2 A8 B BN AL EE K20 R R B 58 — £ S L R i B AL IR OR 1Y)
B EARAE Y, BRI LR 20 RS AL S

$3 RS RA%\v“\{S g
M s

[0029]

§§§
[0030] Y4, A% 2 B 4R A4k R FH R 7 38 Ak 2% 2 3 7R (0 16 & W 0 7 AL HE o0 % vl 3
.,
[0031]  CRWIHI R
[0032] AR R W (0 VR & 0 FEAE B O S MM, W1 i T ML E F 0 2 1) 85 R O R AR IR
By e JE , [ A KR 4 5 SR 5 v o

Bff 152 BA

[0033] 12 AR BH I — Rl HLH R G o AR s 1
[0034] ] 2 A B} SE it 451 T HOD 25 3

[0035] & 342 Ak B S 451l EOD &, AR

[0036]  (Bf} el i idd HH)

[0037]  100: AALHEFI M 110: 54K

[0038]  120:F—Hfk GHAR) 130: 7 GFEANE
[0039]  140: /LM R 141: %00 )=

[0040]  150:&J6)= 151 ROGHEE)Z

[0041]  160:HLFfE%jE 170:HFIENE
[0042]  180: %% —HLt% (BHAK)

Atk

[0043] " T 455 45 7% R ) 0 52 9 9 b U 0 70 2 20 47 DR,
DAV T 1 L8015 R 0 A0 0 T BT AR I 0 1, DU WA A )«
(00441 J4b, 7 A AR HILL G I TTRE SR IS — 35 ABA ()  (b) 5 R i
KR RN T X 4224 B A 2L PR B 59 KR 8 AU T B 2L 349 0 A %

29



CN 108884102 A w Bg B 4/66 T

SR 7 P55 o 2 AN 20 43 5 F A L 3 a0 TR B AT B I, RN ER AR A 4
2 R 4 B A L R M B B ARRE S T4 (RS A B 43 2 IR ] RE “TE R
“EELY Bl HAR L

[0045] A i BH 45 B FLB 7 A BRI BE R Y R o (9 B B iR 9 B, B R PR B H
R IR

[0046] [l 7547 U B, 5 WA U BH - B FH RS “pd A7 BC“p =7 R FE AR (F) IR (Br) W&
(C1) BRI (T) ©

(00471 [R5 UhAH , 75 WA A B BT FHAR TS “Pe 8™ A TRECH L 601 gk , MK E B BE
BE S SCRERT AL VIR (IR IR e 2 — B BRI 22 A foe o — H A by 5 2 1t A G o R B
EilioNS[zEE

[0048] [k 5 UL HH , 75 WA & B BT FHAR 38 “p ARE 3™ B 2 e 0™ R 5 A R U
fRIEdE o

(00491 7 BH By FHAC 15 “ R e 387 2 Fi8 M) s foe 5 1) e il B ek — AN sk i e 2% D BX
RIGHIF=W) o

[0050] iR 5547 Ui BH , 75 DA R BH BT FHR 05 “M 57 | “BEJA 2™ BBt o0 ) LA IR AT 2
260 7] (I XVEEE =5, F & LR B BE AL A, (H IR AR T Ik

[0051] [k S5 UL , 75 WA K B Bt AR “FR ket RO & T R B AE 35260 .2 [R] [ R
R BEFE  (E AR Tt

[0052] kBT FHARTE “Pe L™ Bk B A A B R be S, BLAETE S AN & L
WREAEL 2602 (8] , H I AR Tt

[0053] A BT FHARTE M " Bk B A A B R S, BLAETE AN & oL
REAE2260.2 7], (HFF AR T 1k

[0054] A BT FHARTE “J5 A" Bk BHA A 1 B R 05 28, BAETE AN & B0 R
REAE6 22602 7] , (HFF AR Tk

[0055] [k 545 Uh BH , 75 WA & BH BT FHOR 15 “ 05 28 5 N 5 587 BB B 3 7 AE6 22602 [1]
E AR Tk o AR i B 6 5 BT 0 25 R VR B B B RE 1 0% 5 I, L P 5 A AT BUAR
52 565 G BUR LG TE B 25 8 IR ER « 251 R il , 77 P DU R s R IR R | 27 3 L B X2
3,

[0056]  Rij4% “F5” A Fa w75 FL AR 15 Bl 3 o 49 2, 55 e 3 el 97 S BUA QI e 0 , 75 0 J A
7 TR EUA R i i, B 5 SR B R B A A B 15 P A 28 B BB

[0057] b4t , 34k DL R 45 i 44 10 15 0 UG 42 BE - 5 2 9 B S o 481, 5 e 4 i
IR 5 A 5 i B e S i, 0 S i T R 5 e e B B AR ) B, T 0 i 0 ik A o e
e MUY Jois i, T 3 B P 5 0 e O i A 757 6 T B e s

[0058] [k S5 A Ui , 75 WA Ui B A5 B FHARGE “Q 8 287 BRoE 20 N 3 LA R I e
B BRAR A VAR, 153 WA AR B BT ARG “ G 05 227 B0 55 527 43 T R 9 2 LA BA B 2
JRF HBREAE 282602 R [ 75 25000 75 2 (HAN PR T ik, 1 H &2 DA & SR AL 2 FR e ) —
i, FHAR I B BE B 454 5 S TR K o

[00591 [k 55 A UL, 75 WA R B BT AR “ IR 22 /Dy & LA R R 1, IR ELAE 25260
Z (8], HZ A0 5 BRI 22 R [ — i, 38 P 25 2 G 0 IR R RN 28 5 5 IR R o RHAT I B Re A 45
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IR ERIEE.
[0060]  [ER{E 5347 UL W, 75 IUIAS 8 B 5 P FH AR 2% J 7 RORNL 0 S\ PBRS 1
[0061]  JbAb, “ZRIFEE" AT BEE A N & SO 3 , M AS 2 IR BB o B 401, “IR I IE" 0 5

A .
Q@
[0062] = TN
(N

[0063]  [REFA UL, 7 WA B BT FHARGE “HE I R i BN 1 2601 g 7 i AL &L,
T “HEFR” W] Rk 5 B B A 3 22 60 1) g 10 e AL 230
[0064]  BRAE 55 H U, 75 WA & B B FHARE “B8 2 480 BN 32601 IR 38 i B N6 5260
(1) 75 & P R BN 282 60 (19 2R A B HH I S8 IR 2H 45 1 e 1 B8 5 B 5 JHL o A0 58 R A A
78
[0065] iR Ak A W2 AN HAR R L AR A 2L R D A5 I R 7 (AR T
i
[0066]  [RAE 7 A UL, 75 WA & B B FHARTE “HRAES” 2 F5-COR™ BT &m0 5t , 1IX IR &2
TRE IR EAE L 22 2010 be Ak B B0 7E.6 28 3011 75 2 Bk 80 7E 3 8 30 B e 5 ik B AE 2 2 20 1) S
S BREUAE 22 20 B L DL S EATTE I A
[0067]  BRAE 55 A Ui B , 75 WA & 81 Bir AR E “Ti” & F5-R-0-R’ BT KR I 9 5, iX B IR BK
R 73 BB ST M 18 R A 1 22 201K e = B B0 7.6 22 B0 1K) 77 ik L e B3 7F 3 22 B0 ) FRbe = ik X
FE258 20 M 3 IR BAE 288 20 bR L DL A B AT T 4
[0068] st Ak, R ={E B AUk B, 75 WA % BH BT F RO AR 18 “HURERCR BLART A (1) “HUAR R 4
16 B K FR 2 U AR L (Ci—Cao) e | (Ci—Coo) it 28l 2 | (C1—Coo) Fefi%E | (C1—Coo)
YEFEEY | (Co-Coo) F5 FEMEMY | (Co-Cao) i\ (Co—Cooy KR IR | (C3—Coo) FRKEIE L (Co-Coo) T5 4L 1
HAHURR
[0069]  (Ce—Co20) 753\ (Cs—Cao) 75 Mk Frf b 2 I3 LA JE DL 2 (Co—Cao) ZeIAEE P 28 1l 1 o
A AN A BB T B, HIFAMR T B B A .
[0070] gt o, = AR B A BH , 75 DA O B BT R A 2 2 ) Aol 2 T 1 Ak 2 i e 2
5B S EAREE 8 Lo

it
[0071] | s

(RY),

[0072] 43 B a0 R BB BUAREER A AEAE s 2ay LI BEHON — AN IR U 55 08 A
DRIR B P AT AT — AN BRAH S B 5 M2y 280310 BEHU 4373 #2 B8R B 45 4, BURT R AT LA ]
B S 5 a2y 4 28 6 1) BRI 2 HE 5 AR DA AR 7 3 5 2800 L AR » [ 48 s T PG 2R 3R ) i
T 5 AR AR R o
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&' R
1 % | R
TN - Ry
[0073] || | ;
P s &’

{(a=2) {a=3)
[0074] 541, Bk 55 A UhEH , 75 WA R B Bt FHARE “4R47 (ortho) ™\ “TE AT (meta) ™\ “XHAir
(para) ” & F8 T A BRI I B AT B, AB47 (ortho) & e BUAC L (KA1 B B AR AL 41 , 25 151
ULEHZR G O, 2481 207 B s (M A7 (meta) 42§85 K ABEURAL B A~ — UL &, 722541 i
BRI, S 451 367 B s W7 (para) /ENIAAL (meta) [T —ANEUARAL B, 7825545 6 B 2K, 2
FR 1447 B « E IR 2841 Ui B EUAR A7 B« 7T PARIA B4R 47 (ortho) (AL (meta) ;& dE £ M
(non-linear) [JZEA (type) s X7 (para) s& 41k (Linear) KIS (type) o
[0075]  (4BA% (ortho) [ 7~ f1)
[0076]

[0077]

[0078]

[0079]

[0080]

[0081] "I i, Tl W AR 4 A B — NI i A &9 S & e AL B RS A AL 5o i
[0082] A WMt b B b s Rom b 54 -
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[0083] k=l

R 3 &

[0084]

[o085]  {7Eprid it 1,

[0086] 1) Ar* AHH Co—Coolf) 75 35 \ 2 4k . 7EO0NL S Si Mg P F 2 — AN 2% 5 ) Co—Coo i) 2%
R L Ca—Cool ) G R I Co—Cool ) 75 E TR A B L Cr—Coo ) Bt 2 L Co—Cao ¥ 45 5 L Ca—CaolFJ SR
F Cr—Caol BE A L Co—Caoff FF A FE LA J-L" -N (Ra) (Ro) ZHL AR FRBE L b e Y (ZE 3, TSR A
FH BREE | Co—CoolR) MV 75 22 | 277 42 . Ca—Coo I g R AN Ce—Cool) 75 B FR K VR -5 P 32 2 Co—Coo ) Z+ R 3
H RSB ZE R 38 HY 5 i Ra A2 Ro 86 ) B ST 4 FH Co—Cool) 757 22 777 8 . Ca—Cool ] HE A H1C6—Cool]
7 B ITRE IR K AEO NS ST [P 2 /D3 — AN R JIF ) Co—Cool ) ZR A 2H B ) Fif 4 v
)

[0087]  2) cNOZ 61 EEHL ;s dDA Jee MO AR EEHL s

[0088]  3) R®.R*VA S ROAH EAHRIBASIA , 3 HLA% 1 o7 st A B BB 0 3 < Co—CoofI 75 3L . 2
F AEONLS S JP et /DA — AN F 1 [ Co—Coolt) 22 FR 35 | Ca—Coo i 5 FF Al Co—Coo ) 75 2 FF
) TR A FR 3 | C1—Cooff 8 32 « Co—CaofJ 475 35 L Co—Cooff) 3 | C1—Caofi) BE 48 3k « Co—Co i) 5 & LA
Je=L"-N(Ra) (Ro) AT e th s B, EFTIR e L dRA Jee M20L ERIR T 70 e N E %L
M AHFRIE E A, 2R RBEE R0 BT I 2845 4 Al TR 5

[0089]  4) Ly AH Tk 37 b W\ F 55 L Co—Coolf¥1 3P 75 35 | 2% 3 | Ca—Cooff) JIE PR Co—Coo ) 75 E
IRIRIVR A PR3 B Co—Coolf Z IR 2H R I B2 P e

[0090]  5) X' AOEL#S;

[0091]  FEik, Frid 75 2k L 25k L 0 05 8k  Z IR0 VR A PR R L 5T B L0 B L e A A RN S A IR
43 e I ER B R L 1 2 A C—Coo ) B R B Co—Coo ) 75 3L BUAC B R B A A e 36 s bR e
PSR AL EUAE I L -NRa) Ro) ~Ci—Cooll) S5 28 s C1—Cooff Be 48 2L 5 C1—CoofK) e L
[0092]  Co—Cooff) i 3 5 Co—Coo ] ok 3k 5 Co—Cool) 75 I 3 ¥ HE AL HUAR 1 Co—Caoll) 75 4L 5 2 3 L Co-
Coolf] 22 IR 3 5 Ca—CoolfI IR 5 Cr—Cool) 75 Bt 38 5 LA Se Cs—Coolf) 75 M 3 28 B 1 Ff 2 vh i HE 1 —
ANCA B BAR TR EAR 5 1y L, B i BAR A1 A T 45 5 T B, 7E 1 “BR 2 PR B AE 3 226011
JEFR B A6 2601 75 B 8 EUN 2 B 601 2 PR B FH X SO R AH 1 ) B8 & 28, JLrp A i
PLRIE A AIER) § o

[0093] A EH G ik 2501 B BL N Ak 2E R 2R on AL &4 -

[0094]  fk2zgto
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[0095]

[0096]  {FEPTR L2,

[0097] 1) R*\R*R°. L% c.d.eblh X' 5 HTRBCRIE R 152 LA 5

[0098]  2) 7'\ 7" LA Ko 7°AH EL A 37 i M R CROB 2 NZEL il () e 4L v 1) 346 % 5 ROHH L 4 3 A E
S E A Co—Cooff) 75 . 255 LAEONL S Si P & 2B — AN & JEL 1) Co—Cool ) 24 FR 3 L C3—Ciso
HIHE IR FCe—Coo ) 75 B IR HITR B PR3 L Cr—Coolf HE AL « Co—CooF) I 3 « Co—Caof ¥ B 32 L C1—Caoll 452
S L CoCaolf 548 DA J2 -1 -N (Ra) (Re) ZEL BRI BEZH P o 1

[0099]  3) z M0 21 4

[0100]  4) RMAHEAH R BRASH , I H 4% B Shor M B 3 4 % 2K L Co—Coolf) 55 3 L 4 95 L 760,
N.S\Si fePrp £ /D5 — AN JR 5 (1) Co—Coo ) 8 R 35 L Ca—Coo ¥ g B1 A1 Co—Coo ) 757 7 TR 1) TR & FF
F L C1—Cso ) Be 3 L Co—Coo 4 2 « Co—Cao T R I L C1—Cao ) BE 48 32 « Co—Caoll) 75 3 L oL -N
(Ra) (Ro) LR FEZE P ik 5 BB RY 5 B ZI R4 & B 2 M 2B U0 R, MEAR IR [F) 28 45
AT S B IRBLE R 5 IR .

[0101] 34k, A&k SR AL Brid Ah 22 0L SRR AL & M0 HH DL R A2 a3 B 7rp ) — PP 7R I
&
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[0102]

[0103] {fﬁﬁkﬂc%fﬁéﬁfﬂ

[0104] 1) R*\R*.R°.L* c debh JeX" 5 R BRI B R 152 S AHT 5

[0105]  2) z AOF 217 HE4Y

[0106]  3) R™AHELAHRIZRAS [ , I 4% H Bl M B FE A G 25\ Co—Cool 1 75 32 L 2 2L L 750
NL S Si S PHR & D5 — AN - JE (1) Co—Cool ) 2 FR 3 L Ca—CoolJ IR PR AN Co—Coo ) 75 B IR TR &

H L Cr=Caof) 525  Co—Caol ) s L « Co—Cao ) SR FE L C1—Caol 1 JE SH AL + Co—Caol ) 5 A I LA S -1 -N
(Ra) (Re) ZEL B AT AL e i HH 5 B3 T 2o 52 B 5 A AT ) B SR 45 5 T T B 5 e ok
RITEIE .

[0107] AR FHAAE 76 B Ak 2 2L RV BRI 5 0, BB DL R 622 8 19 1y — P
RIS -
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[0108]

R

[0109]  {(fEfridfk2E08Z 19,

[0110] DR R.R.L* cvdve A X SHRARURE R 152 XHIHIE ;

[0111]  2) ' Z° LA S Z°F Tk 7 1 A Ei CROER 2 NAEL Bl ) T 20 o 103 3% 5 RO T 80 7 1t A E
S Co—Cool) 75 3 L 2 3L LAEONL S Si S Pt 8 /b8 — AN 4 J5 1 Ca—Cool ) & IR 4 . C3—Coo
(%) JIE R AN Co—Cool) 75 2 PRI TR A P L Cr—Coolf) J58 32  Ca—Coo¥) M 225 | Co—Coo R 35 L C1—Caol¥) 2
A L Co—Caoff1 5L DA 2 -1 -N (Ra) (Ro) ZHL B BELEL 36 HH

[0112]  3) Ar° B JZAr®HI EL ST 3t M FH Co—Cooffl) 55 J5 . 25 3 L FEONL S\ Si S Prp &8 /b — M 2
JE F 1) Co—Coo ) 2 A 3k . Ca—Cool] IE FR N Co—Cool] 75 7 PR I TR A FA 3L L Cr—Csolf) e 3  Ca—Cao )
H15 425\ Co—CoofFT R I L Cr—Caol ¥ e AL JE + Co—Caoff 5 3L A S -1 -N (Ra) (Ro) ZHL I BFAL G 1
[0113]  4) Y'BL JeYZANR L0, SELE CR R” I3F HAHE AL ;R BL SR A Co—Coolf) 75 4 L 2
5 Ca—Coolf PR FEBLE Cr—Cool ¥y e 2 , 3 HAHF ST s R LA KGR A 456 T B EFR )
[0114] AR EHLESRE— P A AL Foofh , HARELE T, 5 58— W AR B8 AR A SR Ak
TEFTIR B — WA 5 P 58 AR 2 [ A L2 BB VLR F oot Brid Ay 2 A& K
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Je)z BTk ROt 2 A8 B BN AL EE 20 R R B 58 — £ S L R i BA AL IR OR 1)
Lo SN AE YR
[0115]

SRY
[0116]  {(FEfTIRfb2ER200A K1,
[0117] 1) Ar' Ar® Ar®BA L Ar™ 55 B BT 3 B Co—Coolf) 75 3 2 3L /L0 NS\ Si kP &2 /b
B Z S Co—Coo ) 22 IR 3 | Ca—Cool] i P4 A1 Co—Cool ) 75 B PR VR A A HE L Ci—Coo ) 58 32
Co—Coolf 7 35  Co—Cao I B L C1—Caoff) BE 4 J5E « Co—Caofit) 5 58 3 LA S -1 -N (Ra) Re) 4L T4
Hde tH (R, BITIR L M EH BRLBEE | Co—CaolJ 3V 2 22 | 27 425 « Ca—Coo ¥ g A R Co—Cool¥) 75 T PR 1T VR
A IR J2 Co—Coolf) 22 PR B 2H R i 2H v e 5 BT IR Ra B2 Ro 75 5 R 37 1 A FH Co—Cool) 75 225« 2
5, C3=Coo ] Jlg PR N Co—Cooll) 75 & I TR G R JE L AEO NS S ST M PH & A — AN 24 i F 1 Com
Coof] Z PR J L BRI BEAEL R e 1Y) | 1T FLAY™ 5 Ar A L 45 4 AT B3R5
[0118]  2) a NOZ AN BEEL s b0 2 3/ HEH s c N0 R 611 HEH; N0 AN EEEL; e N0 AR B
s
[0119]  3) R'\R*\R*\R*CA S ROAH ELAH [F BEAN ] 5 4% 15 k7 b M F 4 %7 2% Co—Ciool ) 55 32
23 HEONL S ST P & D B — AN I JE 1K) Co—Coolf) Z8 34 3 . C3—Ciol) g R ACs—Cooll 75 7
PRI VE A IR L C1—Cooff) B L Co—CaoffI I 2 L Co—Caolf e L C1—Cao ) B8 280 | Co—CaofH) 75 48 it
PABZ-L° N (Ra) (Ro) LRI FELE Rk s B3, FE Tk a b c BA Je 2Bh RSO T 43 il E A
SR AR S A, 2R R R RUEGE R4 AT [ 2845 2 Rk B
[0120]  4) LY\ L2y AH T <7 1t A EH SR | Co—Coof 1 W7 25 3 | 2 & L Ca—Coo I JIE B I Co—Cool ] 2%
B IR A IR B CoCoolf) 24 PR FE2H Jle R P2 PP i 1
[0121] &) X' ANOBEL#HS;
[0122]  7) n g 1B 20 550 B, M2 UL T, FEAE2 A" 5 2NAr® s BRI, 24 Ar A [
B AN [E LA K 2N A R B AN
[0123]  FEik, Frid 75 2k L 2k L 0 05 8k  J IR0 VR A RS L e L0 B L e A A AN S A IR
43 e I EE B R L 1 2 A C—Coo R B8 R B Co—Coo ) 75 3L BUAC B R B A A e 32 s bR e
FE OB A VEUE I L -N Ra) (Re) Ci—CoolfJ e ; C1—Cooff) e 48 32 3 C1—Coolf) e L
Co—Caol )} 3 5 Co—Cool ) BRI 5 Co—Cool) 75 L 5 2 HE S HRAR I Co—Caolt) 75 3 5 27 3 | Co—Cao ] 24 FR
F s Ca—Coo ) IR H5E 32 3 Cr—Cooll) 5 e L 5 DL Sz Cs—Coollt) 75 485 JE 2 B O b 2 T e HE i) — N BL B
BARIEEUAR s 10 B, Bk BRI A 45 A T PR, 7R UL “BR” & 4R B 3 2 601 HE 0 B 4L
6601 75 EF IR HUN2 601 Z2 IR B X B8 IR 2 A1 B AR A BR , He i L R s A
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[0124] R B B AR 6], $2 0000 19 HLHE oo - B4 it tb 2 X200 R R AL &)
H L T2 80 22 R R AL 54 5

[0125]

[0126]  {7EFridfb2Ea021 DL e fb2aat22,
[0127]  R'.R*:.LN At Ar® Ard.all b 5 B BUR) R 7 L AEIA]) .
[0128] A B ML T (04 HLE F o ZE ik 4k 22 3020 L Kotk 2, Bk L' A f L

AHERBL AR (A1) & (A-12) sk 3 BRI A
Aan (A (A-3) (A-4) (A-S)

SR K R Ry Ry

(A-11) (A-12)
,e~{R8) R «lRE) zstgz“
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[0130]  (fEPTIRfL2E0 (A-1) & (A-12)

[0131]  Da’ ¢ d PhJe’ HOEANEL D N0 EEL 1 UL kg HORSHEEGN A
0Z 1 1AL

[0132]  2) R®\RTLA K RMH HAH Al B 2 AN [A] , AH F k7 HM FR B4 50 25 Co—Cooff 35 3 . 27
e AEONLS S M Pt F /DA — AN F A [ Co—Coolt) 2 FR 32 | Cs—Coo i 5 B A1 Co—Coo ) 75 5 FF
) VR A BR 3L | C1—Coo ) 8 32  Co—Coo 475 3 L Co—Cooff) i3 | C1—Cao i) B8 28 35 « Co—Cao i) 75 & JE LA
Je=L"-N Ra) (Ro) ZH BRI FFLH o th s B3, 45 Birads 7 DA Jeg” 2B b, Moy Sl E S B A B
HIF B # A I HZ AR #FH ZARTF AN L5 A B H M AR SRT M L 45 & 7 TR R 75
[0133]  3) YANR .O.SERFHCR R” ;R ELAKR’ AE - Co—Coolt] 77 3 . 277 J . Ca—Coolf) 2 A H: B 3
Ci—Csof ) pEd , 3 HAHT ST R DL AR M5 A Al T AU HE R 5

[0134]  3) Z*.Z°LA J2Z0 NCR BN HAHE AT, I H &= D —ANAN) .

[0135] AR FHALFE Frik AL 22 a0 20 R AR AL & 40 F1 DA R Ak a23 2 26 1 — PR s 194k

=k
[0136]

[0137]  {fEpridfb2za23 26,

[0138] 1) R'.R*\Ar' Ar® Ar®.all K b5 BTiR BURIE R 752 SCHIAHTH ;

[0139] 2 R.R'.C’ &' F g ALY S HHRBOR RO % S AHIF)

[0140] A BHA4E Frid4b 22 2020 R ORI AL A 0 HE B R Ak 22 5027 B 38R R I &4 «
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[0141]

[0142]  {fEfrikfb2:27 238w,

[0143]  R'.R*.L'\Ar' Ar® Ar’.all Kb 5 BTk BOR E R 7 5 SCHIAHTA ) -

[0144]  — 51, AR W AHE T id AL 22 R 20 AR AL A W LR A2 39k & k2403
ENINE R/

[0145]
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[0146]  {#EFTidfb2E 39V J2 40,

[0147]  R'.R*.L'.Ar'Ar” Ar®.abl Jeb 5FTARURERT & SRR

[0148]  F4h, AR R AFE TR 20 R R S0 DL 2 AL RN AL A4 -
[0149]  fh2Eat41

[0150]

JRY
[0151]  {(fEprid {241,
[0152] 1) R'R*\L' Ar' Ar®.a bl fen 5 FTRBCRIE R 75 LHIAATA 5
[0153]  2) N0 31 EEHL; g MO AN AL
[0154]  3) R7DL KL R"AHH EAH A B & ASF] , AH TSk 7 H R B 15 3 L Co—Cooff 75 3 L 2 3
TEONL S\ Si JePH 22 /b — AN 94 JEL -1 Co—Coolf 2 A 3 . Ca—Ceolf JIE A F1Co—Cool ] 75 25 FAIHI R
B IREE L C1-CsolJ HE it « Co—Cool ) Hii 3 « Co—CaolfJ B 3 . C1—Cao 52 28 3L « Co—Cao) 75 S8 FE A M~
L’-N(Ra) (Ro) LRI FEAE et s B3, 5 FTid £ R Seg M2 b, W43 S A S B2 500 T AR ) B¢
HANE, I HZAREE 2R B HABHIRY SR H.45 & T T8 75 B E & 4455 R
[0155]  4) Y ANR .0.SELECR R ;
[0156]  5) R PLKR” & Co—Coofft] 75 F « 2 3 . Ca—Coof) 2 PR FE T 7 Ci—Colf) 52 3 , I HLAH T
ST SR DA KR AH L5 A ] BB HE R
[0157] AR BEFEAT R A2 RN AL S P DT 223031 83-920) d-154-925

LA .
[0158]
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[0167]
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[0175]

261 262 2:63 2:84

[0176] "N Z REFH B L3 AT U B, AR BB A AL 7 7o iF LO0 R A - TR T E: iRk 110 R 58
—HLAR 12058 R 180D K B T ATl 85— HL AR 1 20 FH BT IR 5 /LA 180 2 1A AL JZ , 1
B TR A NE S S HA R RSB EY) . tr, 58— A AR 120 7] BAE FHAR , 55 — Hi Atk
180 ] LA s (AR s 7 A Ae e 8 Y, W 38 — AR M BRI, B85 —F Al 9 FHAR o

[0177] AN ZAEHE B AR 120 ERTARKRAEHS : 2 50E N2 1302 TR 2 140 KOGZ
160 L FAEH 2 160 K FIENJZ 170 BB, B R G JE 15048, Al AN At 2 , A B4,
2 R BE 44 2 PRS2 RO B E 151 AR B E LGP R 14155, i AR )2
1605540 ] 2 21723 /R £ 2 1R

[0178]  EARBH I b A ot , AR B B A AL - o A ads ] A 5 8 58 — R ARORT B8 — L Al
£ /DAE— e Bk A LA E A ST R DR 87 )2

(01791 Jy—7J5 i , RIS A& [F] — 4%, AR 4l AE MR A7 B 45 5 AAT i LA, S A5 A4 B Hh AN (] () 77
B HL P L R TR PR SE , DR AR IR B DA B 5 b 45 A 1) R A 4] At R i EE 22, U
FE A AHLYZ R BE R AT U W B [ A e Pk GRS 26 L 3R 0 e 11 55) S5 18 B st 4
Ay, AT RIS B e B m I B AR

[0180] 415 A J BH — S i 9] 1) A ATLHL R D6 o At AT R F A B AU UTAR (PVD, physical
vapor deposition) J7 VAT Hillik . 140, 78 3R % 8% & R E A 4L SN & R Ay
A4 R I IA G B A FOE N R 13045 SRALH 2140 KOG JE 150 L FAE 5 2 160
M FENZLTOR AN Z » 2 5 HUiARm] s F B 4 5 .

[0181] PB4k, 7843 AL 2 140 M1 R G 2 150 2 [A B T T i R OGAR B 2 151, T AE RO 2
150 FITHE 52 25 160 2 8] 48 7] Rl HE A S e B 25

[0182] 4k, d& b N RA ML F oot AR S — R R RO E 2 1A B 2 D — R R A X
FEAH 2 5 BT 2 XA iy S A6 25 AR 25 RO A B JZ BRS04 s ik 2 X A e
JZ A 203K

[0183] Wk, AN K B i — P AL oot e B LR NS 2, HAE PR 58— WAk iy
— M 5 ErR A AL JE A S — TR % BRAE BT &5 W AR i — M 5 Bk B AL )24
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[0184]  534h, A B vh Frik T AL J2 ] B I e i s s AT 58 SR PR AT IR EE TR AT IR B
IRATBOSCR IR AT 7 P R ARAT— FIE IR o AR R W R DL 2 ml L 25 A5 20 1k (2
I I T EANBR i AR S B BRI BOR 2 5R Vi

[0185] {0 5 — A B Ak, A W SR AL N A AU 7o fF - AEFTIR A LA = b v id
FOCSZNBOCROCZ , b P B0 J= 48 i prid A 22 s Rom A 54

[0186] 5341, AR M SO A0 T B AT AL F et - i Fnid A7 R s AL S 0 FIE R
J6)EIE BRI

(01871 534k, AR IR T KA L F ool LR A= 5 2 o i g AL 27
1A BT 5 20 R R A AP LAL - 9& 9 TR R — P LL BIVR A if Bk A 5 72RO
JZo

[0188]  S34h, AR WIR LA T KA B Foufth LR A= R 2 o i g AL 27
1A R 5 20 R A P LAS - 5 89 : TR R — P EL VR A ifi Bk A 35 72 RO

JZo
(01891 ARHEAL I — A SLHE IR AP 7ot , rIARAE G AR RL, R AT A2 5 1)
KO B I RO

[0190] HIH N IC S WOLED,White Organic Light Emitting Device) A& FasK
IS TE MR, HORD TR S5 , (R A] R 3R AT LCD IR 2 (1 g8 e HoR #E4T il i « TRAT 1) % )
FERFHTEI IR BN B OGO  BARIER &, AP EIFATHEFIR Red) |
G (Green) B (Blue) KIGHALH 52l (side-by-side) , B FHEBIR.G.BRIGEN &=
(stacking) J5 2, A F H#E 4 (B) A HLA G JE B HLEUR MR AL 2R KB BUK O
(photo—luminescence) [ H At Bl (color conversion material .CCM) J5 2055, 4%
KRB JR AT E BT IESSWOLED |-

[0191]1  F4h, AR R — P 738, O A SR G F oot B3 E s DA K
DX B BTk i 7 2 L P 8 5

[0192]  Sy—J5 1, AR Ibde i — i 72 &, HAHEAE T, Brid AL F oot 202 F
B TR EA A NORBHBE FL i A AL R 24 (OPC) AL ARE K, BB EHEEH 45
PR AT R Pl G, H 2 B AT DL Y BT ECR SR 8 TR e, B 45 AL R 8 2 i \PDA
HL 1) L PMP VRE S 25 ST TR AL SR AL 25 P I S P 6

[0193] DA, DA SE it ) 2 A4 1 B A B v Bl Ak 2 201 DA A 22 sR20 R AL S0 &
F A5 VA S A % BH () A LS - otk il ], AR AR R BHAS IR T 71 B S a9

[0194] (& Rfi1)

[0195] A B g 2 Q20 RN IIAL &4 (Final products 1) @iid a1~ Ml
J8;Sub 15 Sub2 il i A -

[0196]  <Jmizil>
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A

[0197]

Suby 2 Final Produsts 1

[0198] f}ir”cltlj ng3 A A TCL S 2HEOCR  TEAR e B2 R e RE1-10A J21-2
[0199] e pMit1-1
[0200]

A% by e PRR
* BN
Tt NalEBe IR

Sub 2

[0201] )if”‘tl 2
[0202]

s‘& Peal IPeR
® N ‘
Sat Netws IR

Sub 1

A
. m*;
i oses
&§\3
e S omegn |
Sub ¥ Sub 2 Final Produsts 1

[0203]  Subl & kMl

[0204]  7£Jx Mia 1 SublHf, 5 LUAS A B, T T 3 5k 1 S R 3R 20 S B i 12 A il » I
HIFABR Tt

[0205]  <Jx pz2>
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: } i Al(
0.0 PdCly{dppf) @ 0
i ,Z‘ KOAC | DMF @ ore i "f’Bf)&
x _ GoN
X
Sub 1-1 Sub 1-2 Sub1-3 Sub 14
[0206]
ap
{
PA(PPhy)s fBase Lt
THF I H.0
: Ry
Base : NaOH or K,C0,
Sub1
[0207]  Sub1-3 (1) &
Y L
O, G T TINr N
s PaCH{d # KOA s Ny
[0208] v B aitel) | 00 { Ty
Qo 0 DMF # : f){ ‘
AN O\<"“‘

[0209] 44 3-¥-9-HEHE-9H-IEIE (45. 1g. 140mmo 1) ¥ % T-DMFOSOML, 2 J& e Vi — Bl
TS (39. 1g. 154mmo 1) EALAT (dppf) fEAL7] (3.43g.4. 2mmol) « Z. B4 (41. 3g420mmo1)
25 BERE 24N A R L A0, 2 545 18 10 & UV 3 B R RE 2 0 (5111 cage
column) J4 HE 45 G BEAT 40 BT, 2 JE AR BIMIER L 335 . 2 (R Bl 68%) .

[0210]  Sub1-3(2) &bl

O 5 ®

[0241] R k4 PACL{dppf) / KDAG o ,
N B. — . 53“3( .
Iy 3 G 0 =W

L/ T\ ﬁ\ ::1/}\_&;:"«" &

[0212] ¥4 2-JR-9-FEFE-9H-M: (76.78g.238.3mmol)  BEHN 1R 45 %B@*Ba (66.57g-
262. 1mmol) G ALAR (dppf) (5.84g.7.1mmol) \ ZLFE4H (70.16.g.714.9mmo1) iE it 5 Sub1-3
(1) FHIRI S T L AT B30 45 B0 4 i) Sub1-3 (2) 73.92g (MU 2 : 84%) o

[0213]  Subl (10) &M

: fB_r
7\3 i mi‘b-) o
[0214] ("—'I..../ ~7/,\\> . M_/\ Pd{PPhy s/ NaOH \“ J’)M—l %
\\N)—\w( I THE/ H,0 /\/( \)
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[0215]  #59-J3-3- (4,4,5,5-PU FF -1,3, 2- S 23R A e —2-3) —9H-IH Ik (29, 5¢..
80mmo 1) Y& T-THF 360mL, Z JG i N3—1=-3 " —f—1,1 - % (30. 16g.84mmol) . JY (=K%
) 4L (2.8g.2.4mmo1) E AN (9.6g.240mmol) 7K 180mLZ Ji& BEAT bt Bl i o 55 S WL 25
W, 2 Ja Tk (ether) 5K$2 80, 2 5 IR ER B TR IR4a G AL IZ , 2 Ja XA A vAs
R HERAEJZHT (silicagel column) fr 45 5H 19 2 A 426 . 56g O MIRER : 70%) o

[0216]  Subl (3) & Rk fsl

[ —
i B ;

[0217] _\f

5
} 2B PU{PP,) A NaOH 3
Tar * /E\J/ THF oM RN By
P s s ! " TR ( u %”” 4
7 fE .:;3/

S =
[0218] 9-ZKF:-2-(4,4,5,5-PYH3E-1,3, 2- A B 243 0 b —2-3) —9H-IEME (29.5¢g .
80mmo1) \THF 360mL.1-72—-4-Mi7 (23.8g.84mmo1) P4 (=L ILH) 4T (2.8g.2. 4mmol) V&4
164 (9.6¢.240mmo1) 7K 180mLE L 5 FriA Subl (10) AHRI 191038 77 123047 158 (1945 21 4= 1
PISub1 (3) 22.9g ML HE:72%) o

[0219]  Subl (5) & k45l

S R
[0220] / K PA{PPha) IKaCOs ;

LN o = N i
ataT ST . A~ Y

A SN Y THE / H0 G
Y/ W N e QN// Ne! ;

[0221]  9-F8H-2-(4,4,5,5- DU -1, 3, 2- 5B R PR e be—2—-2k) —OH-IRIE (73.92¢
200.. 2mmo1) JEF B A FITHE 880mLA A , 2 54 1 -78-2- B4R K (85.0g+300. 3mmol)
V0 (2R3 40 (11.6g+ 10mmo 1) BRERER (83g+600.6mmol) + 7K440mLil 1k 5 FridSubl (10)
HHIF B8 T VA EAT IS 2 AR BeSub (5) 55. 8g U MY 70%) o

[0222]  Sub (15) & ER

[ .
R _N’
T R D I | b

POIPFR 2l I KOOy

4 \f/ ’ - 07‘_,>
!,/ i T o Kot A O
s N ON{ ¥ %\;——{ \54’\,(-/ \~ /b.. < 7}’\
peasey L, e O

[0224]  79-8HE-2-(4,4,5,5- DU EE-1,3, 2- 5B 2P0 e -2 -2k —OH-IRIE (73.92¢
200 2mmo 1) BN [ I B P I THESSOmL I g » £ Ji 4 27Tl = Jf: [b, d] kI (112. 0g
300 3mmo 1) P4 (ZZREM) 4T (11.6g.10mmol) BKER 4T (83g.600.6mmol) \7K440mLE L 15 i
& Subl (10) A A8 7 VAT A5 21 £ Sub1 (15) 72. 4g (RMIYRLAE: T496)
[0225]  Subl (22) & sl

AR o

O | ®

‘ PA(PPhals | KoCOs i

1 2
N o~-§: B A\
; s / ¢ s s
m \>”'B~\0, \»« * X );%Br THE 7 Ha0 { ;\I \>,~<Q
e ! o L N Bt

N

&Y
\ s

[0223]

Br
[0226]

gox

[0227]  Jg9-IRF-2-(4,4,5,5-PUH 1,3, 2- S M 22 R R e -2 FL) —9H-IE k)
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(73.92¢.200.2mmol) N JEKEHL N HHTHF 8SOmLYAME , 2 J5¥1,3- ¥R -5-fli oK
(108.65g.300.3mmo1) < PU (= 2R F ) 48 (11.6g. 10mmol) FREZH (83g.600.6mmol) 7K

440mLiE L 5 FridSub1 (10) #7[H 38 7 v 34T 5645 31 AE lidSubl (22) 69.7g (e B2k
#.73%) o

[0228]  Subl /=BT, HAZFFAR & T I

© ©

Subi(1) Suh1{2) Subi{3)

N4 (? X P e

Subi{6} Subi{?h) SubA(8}

[0229]

Subi{e} Bub1{10} Subi{t1)

Subi{12)
\ @ @ ™ ) OYme (2 'Q
z g am P LA ' r
Subi(13) Sub(34) SubHin) Bub {16}y
X 9, @

e

¥2s.
» @ d‘“ ’

SN SIS SubT()

Q.0
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O Br @ }sr

} ' Ao a j '

o4, S OQ,
Sub1(22} Sub1(2s)

L
[0230] "\;*{7'

Subi{2s} Sul{26) Subi{27) Sult{28)

4
N 4 % o
coQ,
Bubi{R9) Sub1{30) Sub1ish Subi{32) .
[0231] (1)
[0232]
e FD-MS AW FD-MS

Sub 1 (1) m/z=2321.02 (CisH12BrN=322.21) Sub 1(2) m/z=321.02 (CisHi12BrN=322.21)

Sub 1(3) m/z=397.05 (C24H16BrN=2398. 30) Sub 1(4) m/z=563.12 (CarH26BrN=564.53)

Sub 1) m/z=397.05 (C24H16BrN=2398. 30) Sub 1(6) m/z=2397.05 (C24H16BrN=2398. 30)
Sub 1(7) m/z=473.08 (C30H20BrN=474.40) Sub 1(8) m/z=473.08 (C30Hz20BrN=474.40)

Sub 1(9) m/z=473.08 (C30H20BrN=474.40) Sub 1(10) | m/z=473.08 (C3oH20BrN=474.40)

Subl (11) m/z=473.08 (C30H20BrN=474.40) Sub 1(12) | m/z=473.08 (C3oH20BrN=474.40)

Sub1 (13) m/z=497 .08 (Cs2H20BrN=498.42) Sub 1(14) | m/z=503.03 (C30H18BrNS=504.45)

Sub1 (15) m/z=487.06 (C30H1sBrNO=488.38) | Sub 1(16) | m/z=513.11 (C33H24BrN=514.47)
Subl (17) m/z=473.08 (C30H20BrN=474.40) Sub 1(18) | m/z2=628.13 (Cs9HasBrN4=629.56)
Subl (19) m/z="589.14 (C39H28BrN=590. 56) Sub 1(20) | m/z2=627.13 (C40H26BrNs=628.57)
Subl (21) m/z=473.08 (CsoH20BrN=474.40) Sub 1(22) | m/z=474.96 (CoaHi5Bra=N=477.20)
Sub 1(23) | m/2=550.99 (CsoH19BreN=553.30) | Sub 1(24) | m/z2=580.94 (CsoH17BraN=580.34)
Sub 1(25) | m/z=477.94 (CoiH12BresN4=480.16) | Sub 1(26) | m/z=630.01 (C33H20BraN4=632. 36)
Sub 1@27) | m/z=574.99 (Ca2H19BroaN=>577.32) | Sub 1(28) | m/z2=550.99 (C3oH19Bra2N=>553.30)
Sub 1(29) | m/z=524.97 (CosHi7BroaN=0527.26) | Sub 1(30) | m/z2=524.97 (CosH17BraN=527.26)
Sub 1(31) | m/z=574.99 (Cs2H19BroaN=>577.32) | Sub 1(32) | m/z=513.11 (C3sH24BrN=514.47)

[0233]  Sub2& B M

[0234] B2 Sub2 P8I 40 1) s S 20310 [ LI A2 il » T HLIF AP 2 T3«

[0235] (e 2x(3)
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N
% . : % R
N R N IR AN 363
o
B B R
TR R g R R AR & LR
Beear® e ARG e
[0236] ’ i Natdabe : \

[0237]  Sub2-18& 4

[0238] Nadblu s R

Sub 29
[0239] 7 [B I BSIRTHNIR K (37. 12236 2mmo 1) FH A 28 (2200mL) VAR , 2 JE IR A N s
fi (20g.214.8mmol) = (=W N FETEHH) 48 (9.83¢.10. Tmmol) - =HU T FE M (4. 34¢g.
21.5mmol) U T EE4A (62g.644 . 3mmo 1) /E100°C F AT HiHE . R RL45 R 2 )5 H 4Tk 57K 2
B, 2 )5 TR B B T ELIRAE A AL 2 A A I A W i T B A 2 B S 45 o, 19 30 AR
Y)28g (S MY ZE:T7%) o
[0240]  Sub2-134 M

Ve

[0241]

Sub 243
[0242]  %F3-9R =283 [b,d]MEWy (42.8g.162.5mmol) B2 (1550mL) « [1,1° —FK]-4-fi%
(25g.147.7Tmmo1) = ("W R FETA M) 48 (6.76g.7.4mmo1) « = T F£BE (3g.14.8mmol) .
T BN (42.62.443 . 2mmo 1) 18 FI TR Sub2-1 & BIEAS B A 37 . 9g (RBIRZE - 73%) &
[0243]  Sub2f 7t , (HIEAR & T ik -
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Hgss" g 4§ | _ H
- St

Sub2-8 Suls 2-7 Sub 2-8 Stk 2-9 Sub 2410
; |
; s H o) ” f
Sy OOy Ty
J

[0244] o 3
Sub 214 Suby 212 Suk 2413 Suk2-14 Bub 245
a7 : i :
it 1. % @\9@9 PN |
.ﬁ /@ @\ Meg/@r \@DTM \l Y o \Q(
N D
Sub 2418 ‘Sub 247 Sub 218 Sub 2-19 Sub 2:20 Sub 2-21
: n < SO
Vo ool o000
o | P TVI0 ¢
Suk2-22 Sub 2423 Sub 2-24 Sub2-25 Suk 228 Sub:2:27
e 502 o P 2
gs atlve f ¥ o
o W o U 4 4
Sub 228 Sub 229 Sub 2-30 Sub2-31
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‘g
BSub 2-33
\ s
3
el
SWa
Sub 237 Sub 2-38
[0245]
o ~
Neif \N & S
e
Sub 240 Sub 2-41 Sub 2-42 Sub 2-43
D B O
iy P - =
NS HN O N,
9’ O
Sub 244 Sub 246 O
[0246]  (32)
& FD-MS &Y FD-MS
Sub 2-1 m/z=169.09(Ci:HuN=169.22)  |Sub 2-2 10/7=045.12(C 1eH1sN=245 32)
Sih 23 n/z=245.12(CisHisN=-245.32)  Sub2-4 /2=321.15(CaeH sN= 321.41)
Sub 2-5 miz=321.15 (CoHiN=321.41)  |Sub 26 10/7=269.12(CaH sN=269.34)
Sub 2-7 m/7=269.12(CxHisN=269.34)  |Sub 2-8 m/2=295.14(C22H 7N=295 38)
Sub 2-9 M/z7=409.18(C3HuN=409.52)  |Sub2-10  m/z=483 20(Cs7HssN=483.60)
[0247]  Isub 211 m/z=459.20(CssHuN=459.58)  |Sub2-12  |m/z=485.21(C3HxN=485.62)
Sub2-13  |mz=275.08(CsHpNS=27537) [Sub2-14  m/z=335.13(CaH;NO=335.40)
Sub2-15  m/z=297.13(CaHsN=29735)  [Sub2-16  m/z=219.10(C1eHi3N=219.28)
Sub2-17  [m/z=249.12(CisHisNO=24931) |Sub2-18  m/z=197.12(C1sHi:N=197.28)
Sub2-19  mi=229.11(CLHENO=22927) |Sub2-20  |mlz=174.12(CHsDsN=174.25)
Sub2-21  m/z=28121(CoHyN=281.44)  |Sub2-22  mvz=321.15(CoHisN=321.41)
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Sub 2-23 m/z=321.15(CxHsN=321.41)  |Sub?2-24 m/z=321.15(CoH1sN=321 41)
Sub2-25 [ m/z=321.15(CasH1oN=321.41)  |Sub2-26 m/z=321.15(C:HsN=321.41)
Sub 2-27 m/z=297 13(CooH1sN=297.35)  |Sub 2-28 m/z=499.20(C3sH2sN:=499.60)
Sub 2-29 m/z=499.20(CseHN2=410.51)  |Sub2-30 m/z=424.16(Ca0H20N20=424 .49)
Sub 2-31 m/z=440.13(C3H20N35=440.56) |Sub 2-32 m/z=384.16(CosH20N:=384.47)
Sub 2-33 miz=334.15(CuHNo=33441)  |Sub2-34 1/z=450.2 1(Cs3HaeN+=450.57)
Sub 2-35 m/7=410.18(CsoHuN=410.51)  |Sub 2-36 n/z=410.18(C50HN.=410.51)
Sub2:37  miz=575.24(CoHuN=575.70)  |Sub2-38  miz=574 24(CatlcN-=574.71)
Sub 2-39 m/7=460.19(C34H24N>=460.57)  |Sub 2-40 11/2=460.19(CasH2:N>=460.5)
Sub 2-41 1/z=461.19(C3:HxNs=461.56)  |Sub 2-42 m/z=626.27(CarH3N=626.79)
Sub 2-43 m/z=565.23(CaeHN=565.67)  [Sub 2-44 m/z=415.2 1(CxHi7DsN>=415.54)
Suki 2-45 m/7=486.21(C3sHasN2=486.61)  |Sub 2-46 m/z=415.21(CsoH17DsN>=415.54)
[0249] B2 it L 5 R A

[0250]  1-37& ki fsl

[0248]

St Mg

[0251]

N AN RN AR
NallRui vy

Sub 18 Sub 24 187
[0252]  #Sub2-1(8.0g.47.3mmol) IR LR FH 2K (500mL) ¥& i , < e Subl (6)
(20.7g.52.0mmol) \= ("W R HEFE) —48 (2.4¢.2.6mmol) . =H T B (1.05¢.
5.2mmol) AU T EE4A (13.6g.141.8mmol) 7E100°C N AT HE I M4 R 2 i FH & H fe
IKEREL, B AR BRBE TR I IR GG B WL 2 » Z Ja it A Ak B W AT R B AR S AT B P45 it
FRNERA16. 1g (R BULEE:T0%) o
[0253]  1-105 5t

Sub uW Seh 23S
[0255]  XFSub2-35 (19.4g.47.3mmol) + FF 7K (500mL) .Sub1 (5) (20.7g+52.0mmol) .= (. \F
FHETAER) 40 (2.4g.2.6mmol) - =T FEE (1.05g.5. 2mmo 1) U T EEHN (13.6¢.
141.8mmo1) ML 5 Bk 1 =37 A H 1356 7 1L AT RIS AS 2N AE R 1-10 24, 1g (NI
70%) .
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[0256]  1-545 41

Sub iy Sub 22

[0257]

Sub 243

et RS
[0258]  Tnter A-14/IE

[0259]  XfSub2-2 (11.6g.47.3mmol)  F 2K (500mL) .Subl (22) (24.8g.52.0mmol) .= (- 1F.
RAEEAEN) 48 (2.4g.2.6mmol)  =HUT Mk (1.05¢.5.2mmol) «BUT BE4H (13.6¢.
141.8mmo 1) it 5 ik 1-37 A0 [ (13056 77 A AT 0453 B A i) Inter_A-1 22.8g (M
WZE:75%) .

[0260]  1-54-5 ik

[0261]  %FSub2-13 (8g+29.05mmol) frikInter A-1(20.5g.32mmol) « FF 7K (305mL) - = (—
WARFETIER) 40 (1.5g.1.6mmol) - =#U T /% (0.65¢.3. 2mmol) - HUT BEHN (8. 4g.
87 . 2mmo ) ik 5 BTk 1 =37 AH A (1) 056 77 VAT I8 43 B AE B 1-54 18g U BLURL K
74%) .

[0262]  2-54 Rk 4ol

Sub 13 Bub 248 28
[0264]  J4Sub2-46 (7.2g.20mmo1) ~Subl (33) (8.73g.22mmol) = (PR FEH) 40
(g 1.1mmol) =HUT H:E (0.4g.2. 2mmo 1) HLU T EE4HN (5. 74g.60mmo1) F ZE (210mL) 5T
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R1-37AHIE 8 7 AT A I A BN AR 25 11.56g (WINZ :85%) -
[0265]  2-184 bl
[0266]

Sk
[0267]  #4Sub2-12(9.7g.20mmo1) \Subl (34) (12.2g.22mmol) = (M F A ) — 4T
(1.0g 1. Immol) « =L T 2k (0.4g.2. 2mmol) AU T BEHA (5.8g.60mmol)  F 7K (210mL) L
5 TR L =3TAH R B A TS B AL )2-18 15 5 (S Bl 32 81%)

[0268] %ﬁw

S 108
[0270]  XfSubl (35) (13.9g.24.lmmol) \Sub2-16 (6.3g.28.9mmol) \ = (LR F A ) —
H(2.2¢-2.4mmol)  =HUT FEME (1g-4.8mmo 1) AU T EEHA (8.3¢.86. Tmmol) + FF 2K (260mL) 5
P 1 =37 R R34 7 AT BB A B AR 260 16.5g (R :80%)
[0271]  (363)

&t FD-MS e s

u m/2=562.24(CoHxN>=562.72) 12 1/z=602.27(CasH3sN2=602.78)

[0272] 1-3 m/z=563.24(CnHasN1=563.70) 1-4 m/z=714.30(CsaHssN=714.91)
1-5 m/z=678.30(Cs1H3sN:=678.88) 1-6 m/z=802.33(CsH4N>=803.02)

1'7 m/z=800.32(CiHzaN>=801.01) 18 m/7=563.24(CaHoN3=563.70)
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[0273]

1-9 m/z=668 23(CuHxnN:5=668.86) 1-1.0; m/z=727 30(CsaH37Ns=727.91)
1-11 m/z=652.25(CagH3N>0=652.80) 1-12 m/z=662 27(CsoHiNs=662.84)
1-13 m/z=536.23(CinHsN2=536.68) 1-14 m/z=586.24(C4aHN>=586.74)
=15 Wz=712.29(C sHeN3=712.90) 1-16 miz=714.30(C54H3N>=714.91)
1-17 miz=75433(CsHeN-=754.98) 1-18 miz=957 38(C7oH1Ns=958.18)
1-19 m/z=965.38(C1HaN=966.20) 1-20 wifz=719.24(CsiH3N:8=719.91)
121 m/z=758.24(CssH3uaN208=758.94) 1-22 m/z=893.38{CerHN3=894.13),
1-23 m/z=652.25(CasH3sN-0=652.80) 1-24 m/z=662.27(CsoHzN=662.84)
125 m/z=562 24(CnHioN=562.72) 126 m/z=612 26(CisH1N=612.78)
1-27 m/z=688.2HCs5:HaaN=688.87) 128 miz=71430(CaHxN=714.91)
1-29 mfz=754 33 CsiHuN=754.98) 1-30 m/z=878 37(Cs:H4sN=879.12)
131 m/z=876.35(Ce7HasN-=877.10) 132 miz=639.27(CaHs3N3=369.80)
1-33 m/7=768.26(Cs¢HicN:5=768.98) 1-34 m/z=833.29(CH3sN:8=834.05)
135 miz=742.26(CsaH3N:0=742.88) 1-36 m/z=778 333(CssHuN:=779.00)
1-37 mfz=486.2 1{CsH26N:=486.62) 1-38 m/z=536.23(CaoHxN+=536.68)
-39 m/z=61 2,26(C4_6H32N3:6 1278) 1-40 m/z=638 .27(C43H34N2:633, 8:'1)
141 m/z=491.24{C3sH3DsN2=491.65) 1-42 m/z=612.26{C4H3N-=612.78)
1-43 m/z=794.28(CsxH3:N25=795.02) 1-44 miz=656.26(CisH3:FN:=656.80)
1-45 m/z=717.29(C5(H3sN:=717.88) 146 m/7=728.32(CssHa0N>=728.94)
1-47 m/z=842.34(Cs:HazN4=843.05) 1-48 miz=71430(C5aHsxN>=714.91)
1-49 mfz=653.28{C1H1sN:=653.81) 1-50 m/z=703.30(Cs:HyyN+=703.87)
151 m/z=805.35(CeoHasN5=806.00) 152 m/z=753.3 1(CseH3N5=753.93)
1-53 m/z=818.34(CrHaN~=819.00) 1-54 m/z=835.30(CeHaiN35=836:05)
1-55 m/z=655.27(CasH3sNs=~655.79) 156 m/z=885 32(CraHasN:5=886.11)
157 m/z=759.27(Cs4H37N38=759.96) 1-58 m/z=706.28(CasH3:Ne=706.83)
1-59 m/7=960 3HCepHasNe=261.16) 1-60 mi7z=853.35(CesHasNi=854.05)
1-61 m/z=894,3 T{CssHaeN~895.10) 162 m/z=834.38(Cy:HasDsN3=835.06)
1-63 m/z=855 . 36(CisH4sN:=856.06) 1-64 m/z=853.35(Ce1H13N3=854.05)
1-65 m/z=794 37(CepHagN:=795.04) 1-66 M/7=987.39(C71HN:;0=988.21)
1-67 n/z=1021.44(CHssNs=1022.31) 1-68 m/z=737.23(C51HFN:S=737.90)
2-1 mfz=562.24(C »nHN=562.72) 2:2 miz=602.27(CasHuN:=602.78)
2:3 m/z=563.24(C4 H39M3=563.70) 2:4 h/z=714.30(Cs4H3sN:=714.91)
2:5 m/z=678.30(Cs1HagN=~678.88) 2-6 m/z=802.33(Ce1HnNz=803.02)
27 m/z=800.32(Cs1HaoN>=801.01) 2-8 m/z=563.24(Ca1HN:=563.70)
2-9 m/z=668.23(C42H3N2S=668.86) 2-10 m/z=727.30(Cs4Ha7Ns=727.91)
2-11 miz=652.25(CisH1N:0=652.80) 2-12 W/z=662:27(CsoHuaN>=662.84)
2-13 m/z=536.23(C4HN>=536.68) 2-14 mlz=586.24(CysH3N>=586.74)
2-15 m/z=712.29CsaH36N=712.90) 2-16 m/z=714.30(CssH3zN:=714.91)
2-17 m/7=754.33(Cs7HaN:=754.98) 2-18 m/z=957.38(CrHaNs=958.18)
2-19 m/z=965.38(C3HaN:=966.20) 2-20 miz=719.24(Cs HssN58=719.91)
2-21 m/z=758.24(CaHN,0S=758.94) 2-22 m/z=893 38(CsHN=894.13)
2-23 m/z=652.25(CasH3N:0=652.80) 224 miz=662.27(CsoHagN=662.84)
225 m/z=562.24(CaoHaoN:=562.72) 2-26 t/z=61226(CssH3:N:=612.78)
22 m/z=688.29(Cs2H3eN>=688.87) 2-28 mfz=714.30(CaHuN=714.91)
2-29 m/7=754.3 3-((:5;7 HaN 1=754:.,98) : 2-30) miz=R78. 3'7((:57'}‘]’4(,;]\12:8 79:1 2)

69




CN 108884102 A w Bg B 44/66 T

2-31 m/z=876.35(CeH1N>=877.10) 2-32 m/z=639.27(C47H33N:=369.80)
2-33 miz=768.26(Cs:H::sN:5=768.98) 2-34 miz=833.29(CsH10N35=834.05)
2-35 m/7=742 26{CsaH3:N-0.=742 88) 2-36 m/z=778.333(C ssHuN-=779.00)
237 | m/z=486.21(CacHacN2=486.62) 2-38 m/z=536.23{CaoHzsN:=536.68)
2-39 m/z=612.26(C sH::N=612.78) 2-40 m/7=638.27(C4sH3N-=638.81)
241 m/z=491.24(CyH2DsN>=491.65) 242 m/z=612.26({CacH»N>=612.78)
2-43 m/z=794.28(CssH3sN>$=795.02) 2-44 m/7=656.26(C13H33FN:=656.80)
2-45 1m/z=717.29(C5;H3sN5=717.88) 2-46 m/z=728 32(CssHaoN:=728.94)
247 | m/z=842 34(CHuN=843.05) 2-48 m/z=T14.30(Cs4sH3N=714.91).
[0274] 2-49 m/z=653.28(CaxHisN3=653.81) 2-50 miz=703.30(Cs:HNs=703.87)
2-51 _ m/z=805.3 5(C60H43N3=805.00)_ 2-52 mz=753.31( ngHsgNg;’?lsgLQ?i)
2-53 m/z=818.34{CeuHzN=819.00) 2-54 m/z=835.30(CeoHaiN35=836.05)
2-55 m/7=655.27(C 16HsNs=655.79) 2-56 m/z=885.32(CssHsN35=886.11)
2-57 mz=759.27HCssH37N38=759.96) 2-58 1/z=706.28{C4oH3:4Ns=706.83)
2-59 1722960, 39 CrollasNe=961.16) 2-60 m/z=853.35(CssHasN2=854.05)
2-61 m/z=894.37(CoeHNs=895.10) 2-62 1m/7=834.38(CezHizDsN5=835.06)
2-63 m/7=855.36(Ce4HisN3=856.06) 2-64 m/z=853.35(CessHN3=854.05)
2-65 m/z=79437(CseHseN>=795.04) 2-66 m/z=987.39(CiHaoN:0=988.21)
2-67 m/z=1021.44(CHssNa=1022.31) 2-68 m/z=737.23(CsiHxFN:8=737.90)

[0275] (& Hifi2)

[0276] 4 b e M4 P, AR B 22 a0 LR AL 54 (Final product2) /&5 Sub3
15 Subd J5 S il 1 1M B o

(02771 (S fi3k4)

[0278]

i T

Bub g Final produsts 2

[0279]  Sub34rEfl
[0280]  Jx B4R Sub3 ] it AT e M EUA ) s BE g 4 A Bl 1 HL IF AN 52 Tk o
[0281]  (xi:K5)
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[0282]

KGO0 I PAFPhs)¢

THE | H,0

[0283]  Sub3 (1) & kM
[0284]

Sul T Rub 334

Sub 3-4-1 Sub 3(1)

[0285]  Sub3-2-1& %12

[0286] #45-P I [b]1ZEFF[1,2-d]MEW (50g. 155mmol)  BEHNER A IR B Jig (43 . 4¢g.
171mmol) 5 R (46g.466mmol) G ALAT (dppf) (3.8g.4.7mmol) ¥&1#-T-DMF (980mL) & Ji& £E
120°C TR 127N o i 45 BRI ¥4 BB 22 2 Ja L U e e B, 1 KB e
FHBRBR B TR T Wk 4a A ALY IZ , 2 Ja SR Joe A0 R B R0 A B K A WA IEAT 145 b
k., 15331 Fr 75 Sub3-2-1 (45¢.80%) .

[0287]  Sub3-4-14 iz

[0288] MFiE it AT RS BIAFSub3-2-1 (40g.111mmol) \2- ¥ -1-A5HE 25 (33.5g.
133mmol) JHKFRHH (46.03g+333mmo1) VU (Z2REL ) 40 (7. 7. 6.66mmo 1) R I HE , 2
J& INTHE (490mL) F17K (245mL) AT V&R, < JG7E80°C R MR L 24N/ IN o S B 45 3 ), ¥4 &)
RN R 2 JE R SR e R B, B KIS B FHBRBR B T 0T I 46 A WL 2 J5 R
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RERCRE 2 384T 5 B9, A BIUPT 75 Sub3—4-1 (33.3.74%)

[0289]  Sub3 (1) & )lii

[0290]  E bk it P h 428 Sub3-4-1 (22.8g.56 . 3mmo 1) I = JEHE B (37 141mmo1) ¥
T A8 U (235mL) JEERII2A /NN . 5 5248 R TR P 28 8 2k S 7 R
FI 5247 B T 45 8 TR 2R e AT 25 Sub3 (1) (16, 4. 78%)

[0291]  Sub3 (2) &t

[0292]
FEy wussmms YA
S Re80 I P IY
Subs 342 Sub 323

[0293]  Sub3-2-24& Rk

[0294] S5 2E 9 [2, 1-b] FEFFIKIHG (46. 1g. 155mmo 1) I FH I Sub3-2-1 ) & il 42 1
T ISub3-2-2 (43.2g.80%) .

[0295]  Sub3-4-24 ki

[0296]  Xf7E LR H 13 B Sub3-2-2 (38.2g . 111mmo1) 521 ~1-H4FE 2% (33.5g. 133mmo 1)
M TP i Sub3-4-1 /9 & BIZAF 2 T 5 A Sub3-4-2 (32.4g.75%) .

[0297]  Sub3 (2) & ik

[0298] 76 [k 72 F[Sub3-4-2 (21.9g.56 . 3mmo) I FI T4 Sub3 (1) [ 4 kA2 31
FISub3 (2) (14.9¢.78%) .

[02991  Sub3 (3) & Hfl
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[0300]

PPhy

o-DCB

Sub 3-4-3 Sub 3(3)

[0301]  Sub3-2-3& L

[0302]  f2- (BRI IF [b]1 ZE I [1, 2-d]WEEWy —10-4E) —9- IR B -9H-FRME (85.9g . 155mmol)
A& Sub3-2-1 () & RIS BT [ Sub3-2-3 (72. 7. 78%)

[0303]  Sub3-4-3&iE

[0304]  Xf7E [k 73 2 Sub3-2-3 (66.8g.111mmo 1) 5 2-¥-1-fifHE 2% (33.5g.133mmol)
A A Sub3-4-1 ) & MRS BT [ Sub3-4-3 (55. 3¢, 77%)

[0305]  Sub3 (3) &%

[0306]  7F L3k 143 3If Sub3-4-3 (36.4g.56. 3mmo 1) Al FI ik Sub3 (1) { & B2 2 i 3
[ISub3 (3) (27.3g.79%) .

[0307]  Sub3fj7RB4an . i HAMR Ttk
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[0308]

[0309]

[0310]

[0311]

[0312]
[0313]

Sub A3

Sub %9 Sub310)

4
" N %

Sub 313} Sub 3(14) Sub 3(15) Sub 3(18)
(&4
ey | FDMS & | FD-MS |

Sub3(l)  m/z=373.09(CiHisNS=37347)  Sub3(2)  |m/z=357.12(CaHisNO=35741)
Sub3(3)  m/z=614.18(CuHN:S=614.77)  |Sub3(4)  |m/z=429.16(C3HuNS=429.58)
Sub3(5)  m/z=377.02CaHuDNS=377.50) |Sub3(6)  |m/z=604.17(CyHsN4S=604.73)
Sub3(7)  m/z=449.12(CpHiNS=449.57)  Sub3(8)  |m/z=429.16(CsHNS=429.58)
Sub3(9)  m/z=391.08(CxHiFNS=301.46) Sub3(10) |m/z=449.12(Cs;HsNS=449.57)
Sub3(11)  m/z=433.15(CHHigNO=43351)  Sub3(12)  |m/z=598.20(CisHasN0=598.71)
Sub3(13)  m/z=413.18(CsoHaNO=413.52)  |Sub3(14)  m/z=361.14(CxgHuDNO=361.44)
Sub3(15)  m/z=588.20(CyH:N4O=588.67) [Sub3(16) |m/z=433.15(Cs;HsNO=433.51)

Sub47~ %1
Sub4f 7R , 1 HASER Tt -
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B&f\_
Br, - o
i _“-’—'“*\ 7
-
Roxma 2
s
Sub a4 Sub 42 sub4:3 Sub 44 Sub 45 Subd-6 Sub 47

o4 Suh48 Sub- 441 Bub4-14 Sub 442 Sub. 493 Sub 414

[03 14] S ,{’\y

Sub 4-17 Subds Bub 418

Sub 4-20 Sub4-21 Sub 422 $ub4-23 Sub4-24
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i Ct o]
N ‘N BTN R ﬁw
Loz Lz N\(;b
J -7 §-4
Sub 4.25 Sub 328  Sub 429 Sub 420
ci ct 3] Gt
)“ S o -“)*N
2 P N\é
- 3 L S L fo
Sub 431 Sub 434 Sub 435 ‘Sub 438
L1}
ct A el o)} fel

Sub 4-;25

N\N

o*#

[0315] Sub 431

Ci

A

NN

A O
o't

Sub4-48

(& 5)

7

Nl‘.\N r/l\
N ~H N
e § i 3 s

RN
2 L4 Ly
Sub 4-26 Sub 4-27 Sub 4-28 Sub 429 Sub 4-30
ot} [ol] €1
< \e/ </
Sub 432 Sub 4-33 BSub 4-34 Suh 4-35 Sub 438
Cl
o

Sub 4-38 Sub4-39 Sub 4-40 Sub4-41 Sub4-42
o] o] C Ct

ke _ (k .
N \ N NTRN a NN e N

i | i !
%@@ 400 Ho Bo Ko

Sub 444 Sub 448 Sub 4448 Sub 447 Sub 4-48
©1 93 i Nin

N'%N £
[Epee

Sub4-54

Sub 4~§1 Sub 4-63

Sub 4-52

Subr4-50
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[0316]

See|  FDMS %% | FD-MS
Sub4-1  m/z=155.96(CsHsBr=157.01) Sub 4-2 m/z=205.97(C1oH;Br=207.07)
Subd4-3  m/z=205.97(C1oH;Br=207.07) Sub4-4  m/z=231.99(Ci:HsBr=233.10)

Sub 4-5 m/z=309.02(CyH;zBrN=310.19) Sub 4-6 m/7=311.0{CisH1wBiN:=312.16)
Sub 4-7 m/z=310.01(CisHuBrN-=311.18) Sub 4-8 m/z=310.01{CisHBrN>=311.18)

[0317]

Sub4-9  m/z=310.01(CisHiBrN:=311.18)  Sub4-10  |m/z=387.04(CsHisBrN:=388.26)
Sub4-1l | m/z=386.04(CoslisBIN:=387.27)  Subd-12 | m/z=386.04(CosHysBiN:=387.27)
Sub4-13  m/z=348.03(CisHiBIN:=34022)  |Subd-14  miz=271.99(C1sHsBIN:=273.13)
Sub4-15 | m]z=283.99(C14H93rN2=285‘ 14) Sub 4-16 m/z=374 .0 CaoHy 1BrN20=3‘75;22)
Sub 4-17 'mfz%ﬂﬂi}é(i:z;ﬂ,;7BrN2:401.30:) Sub4-18  |m/z=360.03(CaoHsBrN:=361.23)
Suib 4-19 ‘1NZ:47'6;09(C29H21BIN2=477.39) Sub 4-20 m/z=284.99(C1:HsBrNs=286.13)
Subd4-21  m/z=289.03(C1aHaDsBrN2=290.2)  [Sub4-22  |m/z=284.99(C1;H:BrN=286.13)
Sub4-23  [m/z=375.00(CisHiBrN;0=376.2) Sub4-24  |m/z=401.05(CaoHsBrN:=402.29)
Sub 4-25 m/z=296.02(CisHeCIN:S=296.77)  |Sub4-26 m/z=322.03(C1sHn CIN:S=322.8 1)
Sub 4-27 m/z=322.03(CisHiCIN:S=322.81)  |Sub4-28 m/z=168.98(C/H4CINS=169.63)
Sub4-29  m/z=168.98(CHLCINS=169.63))  Sub4-30  m/z=169.97(CeH;CIN:S=170.62)
Sub 4-31 ih/z=246gOD(:fC'1:zH7(:1NzS‘=246_.72) Sub 4-32 m/z=322.03(CisH 11 CIN2S=322.81)
Sub 433 ﬁl;lZ?—’3‘22.03‘(§’C13H1 1CINGS=322.81) [Sub4-34 m/z=168.98(C/H4CINS=169.63)
Sub4-35  miz=168.08(CHICINS=160.63))  |Sub4-36  m/z=169.9%(CeH;CINS=170.62)
Sub 4-37  m/z=229.04(CipHCING=220.67)  |Sub4-38 [ m/z=279.06(CieH 0CING=279.72)
Sub439  mz=305.07(CisHnCINS=305.76)  |Sub4-40  m/z=228.05(CisHsCING=228.68)
Subd-4l  m/z=228.05(CiHoCIN=228.68)  (Sub4-42  |m/z=229.04(CioHsCIN:=229.67)
Sub4-43  m/z=229.04(CioHaCINs=229.67)  |Sub4-44  m/z=279.06(CieHinCIN=279.72)
Sub4-45  m/z=305.07(CisHipCING=305.76)  |Sub4-46  m/z=228.05(CisHiCIN=228.68)
Sub4-47  m/z=228.05(CsHoCIN=228.68)  |Sub4-48  |m/z=229.04(Ci:HsCIN5=229.67)
Sub4-49  m/z=330.1(CaoHiCINO=330.77) |Sub4-50  ‘m/z=372.05(Ca:HisCIN:S=372.87)
Sub4-51 m/z=366.09(CaH sCIN=366.85) Sub4-52 'm_/z=3540.E‘0'8:(C;22H'13~CIN2=340.8 1}
Subd-53  m/z=290.06(CisHnCING=290.75)  Sub4-54  m/z=340.08(CaxHi3CIN:=340.81)
[0318] L 2080 £

[0319]  3-1 4% 4l
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Pl ¢ Palel T RESRG
Qe
[0320] b AR
Sub XY Sub &2 34

[0321]  #£Sub3 (2) (16.9g.47.3mmol) AR JEKEFEIEA FHH 28 (500mL) ¥ E , 2 f5 s N
Sub4-2(8.2¢.52.0mmol) = (M- FEEER) 4L (2.4g.2.6mmo1) « = FUT B (1. 1g
5.2mmol) AU T EEAN (15,156 lmmo1) #E100°C T AT HEHE . £Jir” WG, & B ATK
PRE, 2 Ja IR TR GE B VLM, Z a5 AR b A AT A JZ M (silicagel
column) M HE45 8 B A 14, 6g U MKER : T1%) o

[0322]  3-55 Jkfsl

[0323]

¥ o TR i i
i "".‘:}m T
¥
Sub My Sub 488 38

[0324]  J&Sub3 (2) (16.9g.47.3mmo 1) A [ JEFENE A A FF 2% (500mL) Y& #E , 2 Ja s
Sub4-55 (8.4g+52.0mmo1) , F| H FIriA3-15 kA3 B A 14. 3g U M :69%) o

[0325]  3-11& pkifsl

[0326]

Pridaiag F By
WMWM«
M@&s TR

Sub 342 Sub 488 311
[0327]  #4Sub3(2) (16.9g.47.3mmol) BN R KA HH 2K (500mL) ¥ f# , 2 J5ds N
Sub4-56 (12.8g.52.0mmol) , F| FFTIA3-1 4 Bz A3 2 A i 18. 1g UMUK : 73%) »
[0328]  3-35% il
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[0329]

MG { IR

Sub MY Sub 487 338
[0330]  #Sub3 (2) (16.9g.47.3mmol) A [& KN A H B 2K (500mL) ¥&fi# , 2 Ja s
Sub4-57 (18.8g.52.0mmo1) , F) TR 3-1 & syE S B4 sli21 . 7Tg (N ULE:72%) -

[0331]  3-48%5 Hfs

{‘8‘ §
£
i\} ; }}ﬁxﬁﬁ“ &skgmg\t&g‘&g“
[0332] ¥ L R
.
\‘v& ' ‘
Sub XY Sub 4.88 348

[0333]  #Sub3 (2) (16.9g.47.3mmol) A [&JEKEHE A H B 2K (500mL) ¥&fi# , 2 Ja s
Sub4-58 (8.2g.52.0mmol) , F| I FTiR3-1 & A1 R i 14. 6g UMUK T1%) .
[0334]  3-655 kM

Sub WY Sub 488 388
[0336]  F&Sub3 (2) (16.9g.47.3mmol) BN R JE B A H F 2K (500mL) 5, 2 J i i
Sub4-59 (26.3g.52.0mmo1) , F| FFTiA3-14 Bz A5 2 4 i 25 . 6g UMUK :69%) o
[0337]  3-794 ksl
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[0338]

iﬁsmiing -
o Ptk d BB Yo

M

Sub 32} Sub 460 379
[0339]  }%Sub3 (2) (16.9g.47.3mmo1) HN B JEKIE A FHH 2K (500mL) ¥4 @ , < J5 @8 Il
Sub4-60 (19.5g.52.0mmo1) , F| F FTiA 3-1 4 By A3 2 4 20 . 3g U MR R : 66 %) o
[0340]  3-905 i f5
[0341]

Sub 38 Bub 18 330
[0342]  K5Sub3 (16) (20.5g.47.3mmo 1) BN R EEIR A I 2% (500mL) ¥ fiFf , Z J5 i N
Sub4-15 (14.8g.52.0mmol) , M| FIFTIR 315 il 245 2 A i) 20 . 5g (S MWL EE : 68%) o
[0343]  4-65 Bl f
[0344]

Sub 481 48
[0345]  #%Sub3 (1) (17.7g.47.3mmol) JAN IR JEE LR F R € (500mL) J&fE , 2 Ja s N

Sub4-61 (16.1g.52.0mmol) , F) TR 31 & AlyE 1S 3 4 slid20 . 8g (WU : 73%) »
[0346]  4-235 Hif5
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$u§ 3§°§} Sub 48 @»33
[0348]  #4Sub3 (1) (17.7g-47.3mmol) B R JECKEIR A FH 28 (500mL) V& F , 2 J& s N
Sub4-6 (16.2g.52.0mmol) , F| FH BTk 3—1 A A3 B AE A 21 . 5g BN : 75%) o
[0349]  4-325 jif4
[0350]

Plafobata MBI
Nadfie S

Sub 3N Subs .18 432
[0351]  #£Sub3 (1) (17.7g-47.3mmol) BN R KA FHH 2K (500mL) ¥ f# , 2 5 ds N
Sub4-15 (14.8g.52.0mmo1) , F| FFTiA3-1 4 B2 A3 B A plid19. 9g U MR : 73%) o
[0352]  4-51 & i H
[0353]

Sub Y Sub 483 451
[0354]  #%Sub3 (1) (17.7g.47.3mmol) JEN [ JE B3 P R 28 (500mL) Y f# , 2 J5 ¥
Sub4-63 (21.4g.52.0mmo1) , F F Frik 3-1 4 iz A3 B4 423 . 0g U M : 69 %) -
[0355]  4-61 5 i H
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e e

MatSu iR

Sub 3y Sub 428 A1
[0357]  #%Sub3 (1) (17.7g-47.3mmol) BN RJE KN AR 2K (500mL) ¥ # , 2 J5és N
Sub4-25 (15.4g.52.0mmo1) , F| F TR 314 sz B4 K21 . 3g U MR : 71%) .
[0358]  4-73 5 ffl

Sub 31} Sub 452 413
[0360]  ¥5Sub3 (1) (17.7g.47.3mmol) N R JE LI N FH R 2 (500mL) V& fE , 2 Ja i N

Sub4-62 (25.5g.52.0mmol) , M| FIFTIR 315 il i A5 2 A )23 Tg (RN EE :64%) o
[0361]  4-864 1kt

‘ S Rehdabak By
* Q Raoeted e

Sehdn Bub gy 88
[0363] ¥ Sub3 (3) (29.1g.47.3mmol) N B JE K A F B 22 (500mL) YA R , 2 J5 i N

Sub4-1 (8.2g-52.0mmo1) , F| FHATIR3-1 & A1 B 21 . 2g WILE :65%) o
[0364] (ﬁ@)

e FD-MS ety FD-MS
341 m43315(CaHNO=433.51) 32 483 16(CHHNO=483.57)
[0365] 3-3 m/z=483.16(CasH1NQ=483.57) 3-4 miz=509.18(CasHuNO=509.61)
355 mfz=438 18(CaHuDNO=438.54) 36 Miz=585 21 (CuHHNO=585.71)
37 mifz=583 19(CaHsNO=583.69) 348 HYZ=533:18(CinHBNO=533.63)
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3-9 11/z=598.20(CaaH26N20-598.71) 3-10 m/z-539.13(CasHaiNOS-539.65)
311 imfz=523.16{CHaNO:=523.59) 3:12 miz=54921{CaHyNO=349.67)
3-13 m/z=673.24(CsiHuNO=673.82) 3-14 m/z=671.22(Cs1HuNO=671.80)
315 miz=434 1400 HisNa0=434.50) 316 mz=434.14{C31H13sN20=434.50)
3-17  imfz=433 14(CsiHisN0=434.50) 3-18 m/z=435.14(Caalli7Nz0=435.49)
399 niz=435, 14(CHNI0=435,49) 3200|7435 14(CaoHiTN0=435.49)
321 imfz=436.13(CosHiaNaO=436 47) 3-22 m/z=586.20{CisHasNaO=586.69)
323 nvz=588.20(CaiHN4O=588.67) 3:24 m/7=587. 20(CisH3sN30=587.68)
3-25 /=587 20(CaHasNsO=587.68) 3-26 m/z=587. 20 CinHaNO=587.68)
327 m/z=664.23(CaHsNaO=664.77) 3-28 m/z=663:23(CisHieNz0=663.78)
3.29 m/z=663.23(CasH2oN3O=663.78) 3-30 m/z=b25.22{CasHN30=625.73)
331 m/z=549.18(CraHNA0=549.63) 3-32 1/z=561.18(CspHuN:0=561.64)
333 m/e=611 20(CuH:sNs0=611.70) 3-34 m/z=611.20{CauHsNs0=611.70)
335 m/z=637.22(CacH2/N3O=637.74) 3-36 /z=566.22(CapHisDsN30=566.7)
337 [mlz661.22(CasHN0-661.76) 3-38 miz=667: 17 CastlasN308-667.79)
3:39 m/z=651. 19(CacH2sN102=651.73) 3-40 /z=726,24(CsHaoN«O=726.84)
341 m/z=T717.19(CsoHaMN:08=717.85) 342 m/z=63722[CHNi0=637.74)
343 im/z=743.20(Cs211aN:0S=T43.88) 344 w/z=713.25(CsllaiNz0=713.84)
3-45  |n/z=484.16(CssHaN20-484.56) 3:46 m/z=611:20(CasHasN30-611.70)
3-47 n/z=561. 18(CaallzsN:0=561.64) 3-48 n/7=661.22(CastizNz0=661.76)
349 m/z-661.22(CasHaN30-661.76) 3-50 m/z-661.22(CasHrN30-661.76)
351 m/7-687.23(Csol2oN30-687.80) 332 m/z-687.23(Cs0HuNa0-687.80)
353 mlz=761.25(CssH3iN20=761.88) 3:54 m/z=767:20{CssHoN;08=767.91)
355 m/z=701.21{CsoH2N302=701.79) 3-36 m/z=776:26(CseHnNaO=776.90)
3-57 W/z=767.20(Cs4HagN105=767.91) 3-58 m/z=737:25{CssHuN10=737.86)
3-59 m/7=793. 22 CseHs1N308=793.94) 360 m/7=763.26(CseH3sN30=763.90)
361 miz=61716(CaHaNO8=617.73) 362 miz=667.17(CasHsNiOS=667.79)
363 m/z=667 17(CaH2N0S=667.79) 364 |\m/z=693.19(CisHoN0S=693.82)
365 /z=782 21 (CsatoNaOS=782 92) 3-68 m/z=793:22(CseHyN0S=793:94)
367 m/z=707.17(CasHasN3058-707.8) 368 m/z=618.15(CaHnN08=618.71)
3469 nz=601.18(CaztN302=601.67) 3-70 m/z=651.19(CatasNaO02=651.73)
371 m/z=651.19(CaHasN02=651,73) 372 m/2=754.24(Cs3H3Ni02=754.85)
373 |m/z=766.24(CsH30N402=766.86) 3:74 mi/z=701.21{CsoH2N30:=701.79)
375 im/z=691, 19(CasHasNa03=691.75) 3-76 m/z=602.17(CaHanNi02=602.65)
377 iz 617.16(CaHNz08+617.73) 3:78 mi/z-667.17(CasH2sN30S-667.79)
3-79  lm/z=651,19(CasHasNa02=651,73) 380 w/z=677.21(CasHarN302:-677.76)
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381 /z=782.21(CsHuN.05=782.92) 3-82 1/z=717.19(CsHzN:08=717.85)
383 m/z767.22(CsiHpN03-767.84) 3-84 11/2-602.17{C41HuNi05-602.65)
385 Im/z=664.23(CersNO=664.77) 3-86 =674 24(CallaNa0=674.80)
3-87  lm/z=489 2 1{CaHNO=489.62) 3-88 m/z=437.17{CiaHisDaNO=437.53)
3-89 \m/7=664.23(CaHaNO=664.77) 350 m/z=637.22(CiatliNa0=637.74)
391 miz=489. 2 1(CHNO=489.62) 3-92 m/z=451.14(CuHisFNO=451,50)
4-1 miz=449.12(CaH19NS=449.57) 42 m/z=499.14(CaaH2NS=499.63)
4-3 m/z=499.14(CsiHINS=499.63} 4-4 m/z=525.16(CasHaNS=525.67)
4-5 m/z=454 16(CaHiDsNS=454.60) 4-6 m/z=601.19(CuHNS=601.77)
4-7  mfz=599 17(CaiH3sNS=599.75) 4-8 11/z=549. 16(CasH3NS=549.69)
4-9 m/z=614. 18(CuH2N2S=614.77) 4-10 m/z=555.11(CasHaNS2 =555 71)
411 m/z=539 13(C3HNOS=539.65) 403 7565, 19(CiHNS=565.73)
4-13 m/z=689.22{CaH:NS=689.88) 4-14 m/z=687.20({CsiHoNS=687.86)
415 Im/z=450.12(Ca1H1sN2S=450.56) 416 11/z=450.12(C3HisN:S=450.56)
AT mlz=A50, 14(CoHisNLS=450,56) 418 m/z=451.11{CroHuNS=451.55)
4-19 m/z- 451 11€CaaH 17N:8-451.55) 420 miz45 1 1L CoHNS-451.55)
4-21 . m/z=452.11(C2sH1eN45-452.54) 4-22 m/z=602.18{CH%N:5=602.76)
4-23  im/z=604.17(Ca HzNsS=604.73) 4-24 m/z=603.18(CayH2sN1S=603.74)
425 | m/z=603. 18(Cal 125N 5-603.74) 4-26  m/z=603:18(CullasNs5=603.74)
427 n/z=680.20(CaHzsN1S=680.83) 4-28 m/z=679.21(CastzoN18=679.84)
429 \m/z=679.21(CasHysN;$=679.84) 430 |m/z=041:19(CesHNS=641.79)
4:31 ny/z=563.16{C3H23N35=565.69) 432 w/z=577.16(CaHzuN38=577.71)
433 mfz=627.18(CasHasN1S=627.77) 4-34 11/z-627.18{ CaaHosN3S~627.77)
4-35  m/z=653.19(Caell7N3S=633:80) 436 m/7=582:19(CaoH1sDsN5S=582.74).
437 mlz=677.19(CasH1N1S=677.83) 4-38 m/z=683:15 ((hﬁf'lzsN:%Sz-::()% :85)
4-39 m/z=667. 17(CactzsNA0OS=667.79) 440 m/7=742.22(Cs3H2NaS =742.90)
4-41 m/z=733.16(CscHx7N38:=733.91) 442 1¥/z=653.19(CasHarN18§=653.80)
443 m/z75918(CsabiaoNa8a-759.95) 444 1292205 Ha NS =729.90)
4-45  Imfz=500.13(CsHaoN>8=500.62) 448 n¥/z=627.18(CisHasNiS=627.77)
447 im/z=577.16(CaotpaN3S=577.71) 4-48 mfz=677.19(CasHaN3S=677.83)
449 iz=677.19(CasHNS=677.83) 4:50  |mlz=67719(CasHNiS=677.83)
4-51 m/z=703.21(CsotlpgN385=703.86) 4-52 m/z=703.21(Cs0HaoN25+703.86)
4-53  \mfz=777.22(CseH3iN:8=777.95) 4:54 n/z=783.18(CsiHx.N183=783.97)
4-55  mlz=T1 7 19(Cs0 N 08=717.85) 4-56 m/z=792.23(CscH:N38=792,96)
457 imlz=T783.18(CsiHaN3S:=783.97) 4-58 m/z=785,22(CseHaNi8=753.92)
4-59  Im/z=800.20(CseHN38:=810.01) 4-60 m/z=779.24{CseHaaN38=779.96)
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461 miz=633 13 (CaHrnNiS=633.79) 462 |m/z=083.15(CaHosN3S2=683.83)
4-63  m/z=683:15(CasHasNi8:=683.35) 464 |\miz=T09:16(CasHhNISI=709:89)
465 miz=T9R I9(CHH NS =T98:98) 4-66  |miz=809.20(CssHzN3S»=810:01)
467 (miz=723.14(CusHrN05:=723.9) 468 |nyz=634.13(CarHaNiS:=634.78)
4-69  mVz=617.16(CiHuN;QS=617.73) 470 |\ mfz=667.17CeHsNIOS=667.79)
471 (miz=667.17(CiHrN:Q8=667.79) 472 nyzET70 21 CaNEOS=T70:91)
473 mz=T82. 2 1CHHaaNOS=782:97) 474 |miz=T17.19(CsoHN308-717.85)
475 im/z=707.17(CasH2sN:0:28=707.8) 4-76 m/z=618.15(CaiH2N4OS=618.71)
[0368] 477 miz=63313(CsA N38:-633.79) 478 Imiz=683.15(CaslIsN3S:=683.83)
479 w7667 1T(Cd N 08-667.79) 4-80  |\me-693.19(CusHaN05-693.82)
481 ':m?_z;:798'.’19{;(754}13‘0NAS?;:798.98) 482 Imiz=T33.06(CoHyNS=T733.91)
483 m/z=783 20(CsiHasN:028=783.9) 484 miz=618.1 5(CalHnNOS=618,71)
4-85  m/z=680.20(CiHsN4$=680,83) 486 |miz=690.21(CsiHNS=690.86)
487  m/z=505.19(CasH27NS=505.68) 4-88  \m/z=453.15(CnHi:DiNS=453,60)
4-89  \m/z=6800.20(CarH2sNiS=680.83) 490 Imiz=653,19(CaH2Ni8=453.80)
4:91  im/z=505.19(CasH2NS=505:68) 492 |m/z=467.1 H(CrHiNFNS=467,79)

[0369]  —J7 1, Uit BH 1 HH BT ids Ak 221 DA 2038 75 B A B 8 7~ 91 1 5 B A9 5 AHL I R
FET Ak BL/RBE-PE FR4E A R K Buchwald-Hartwig cross coupling) M. AR-E R H
Bt (Suzuki cross—coupling) M7 TWERE S (Intramolecular acid—induced
cyclization) g B (J.mater.Chem.1999,9,2095.) .Pd (I1) fE4LA AL AL (PA(TT) -
catalyzed oxidative cyclization) s (Org.Lett.2011,13,5504) &K (Grignard) Jx
N JEF R K (Cyclic Dehydration) g W A & PPh34 5 )8 JE 14k (PPh3-mediated
reductive cyclization) M (J.Org.Chem.2005,70,5014.) i), & T £E B AR S 5t BH 7~
BUARIELAAL , 45 A A2 a1 BA S 205 SR HA B C3E (Ar' BAr® L L2 RV ER X XA AR
) WRIBEAT IBL, I HLATHE P IR B AR GURFE AR N 57 2 i

[0370] A HLECH FRAF Y il P fr

[0371]  sEHafs) 1) L0 AT HLR G A AT 4 DA A E0: (B — 3244

[0372] W7, fEJE R T BB LR K 110 )2 (BHAR) | B 25 289N 1- (naphthalen-2-y1) -N4,
N4-bis (4- (naphthalen—-2-y1 (phenyl) amino) phenyl) -N1-phenylbenzene-1,4-diamine
(LR AR “2-TNATA”) 53 HJE JZ 960nm. 2 J5 , 25 24N, N’ -Bis (1-naphthalenyl) -N,
N’-bis—phenyl—- (1,1’ -biphenyl) -4,4’ -diamine (LA F#r A “NPB”) 3 HJE & N60nmfTE ik
AR AR AR 2 S R A A SRR B A S M A, L9551
HEEHIN (pig)2Ir (acac) [bis— (1-phenylisoquinolyl)iridium (1)
acetylacetonate] , I 7E FiTid 75 7R J2= 280 5 FE30nmif) A0 2 oo (1, 17 B —4-7ih
PR IR X (2—HR -8 Jhmmk) £5 (LA PR “BALQ”) 345 78495 10nmJE FEAE A2 /XPE 14 )2
W= (8-FR L) 42 (LT WIFR A “Alg3”) HEH 725 2885 )5 2 A0nm 2 il AL 4 2 « 2 S 1Al
FIENERAE A AT 4 B LiF 78850 . 2nm 5 B, 1655 7885 A1 HLE S 9 150nmk T2 5B AK
AT il H A L A Te
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[0373]  fE4n [ il e (1) St 4] 22 bb el v B A AL - R oAt Lt n e e i s LI
J , F] Fipho toresearch 2y w] A2 7= [ PR-650 Ul & HL & 't (BL) ik, FE7E2500cd/m2 () b i
SERE T A fmescience 2 A il i 25 U & % 4 W & 1 T95H A i o | F1R 7w 28 1 il it %
LA B

[0374]

&\M

S
3 ‘\~\\:@}

[0375]  (Eb#&:MHI127)
[0376]  f# FHEL B AL S WIA LLEAL B VB L B AL S WIC L BAL B WD L BAL A 0B L b B¢

WAEE EEBAL S VI IR T ARARL, BR b Z A1 i 5 ik Se it 49 1 AH IR 10 T ik filid 1 AL
ROt Tt
(03771 (&7
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[0378]

wam | owE e SR e | TR o
LEAR (L) Hhitham A 7.1 245 2500.0 102|729 (0.66, 0.32)
b fil2) Btk B 6.9 18.6 2500.0 134 84.3 (0.65 0.32)
LA 171(3) W&t © 6.8 183 2500.0 13.7 83.3 (0.66, 0.33)
LeAL ) &Y D63 17.5 2500.0 14.3 1048  (0.66,0.35)
EhE Bl (s) it B 56 132 2500.0 19.0 1248  (0.650.32)
Hig o) k& F 6.9 18.4 2500.0 13.6 82.9 (066, 0.35)
LLAEl(7) hEth a4 ¢ 54 153 2500.0 16.3 1226 |(0.66,0.35)
SEREB(L) WAEYG-1) 49 125 2500.0 20.0 1259  |(0.66,0.35)
SEHEAA(2) HEWGB-23) 49 11.4 2500.0 22.0 1250 [(0.66,0.35)
FHEA) EWB-28) 5.0 114 2500.0 21.9 1260 (066, 0.35)
ShtB4) AEYIG-32) 48 10.5 2500.0 23.9 127.6  [(0.66,0.35)
SEHE(S) hEWG-36) 49 11.4 2500.0 22.0 127.9  [(0.66,0.35)
FHdle)  fEMG44) |50 109 25000 230  |1282  |(0.66,0.35)
[0379]
SEHEA(T) & mEsn (5.0 11.7 25000  |21.4 1272 (0.66,0.35)
F1(8) EDG-64) 4.9 11.3 2500.0 22.1 120.0  |(0.66, 0.35)
SHA9) EYIG-80) 4.9 12.0 25000 208 1285  |(0.66,0.35)
SHEFI(10) (A4 49 10.0 25000  25.1 1282  (0.66,0.35)
SLRsILY)  hEYE-23) 47 9.2 2500.0 274 1292 |(0.:66,0.35)
LHBI(12) HEAE-32) 49 9.6 2500.0 26.0 1289 (0,66, 0.35)
SEHBI(13) L EYI449) 49 9.5 2500.0 26.2 127.5  [(0.66,0.35)
L4y HLEYE-6) 49 9.9 2500.0 25.4 125.6  |(0.66,0.35)
Ewdl(lsy  HEmE-Ty 5l 9.4 2500.0 26.6 1259 |(0.66, 0.35)
FTWBI(6)  HEYIE-86) 4.9 9.5 2500.0 26.2 1269 |(0.66,0.35)
[0380]  fu1 FR RTI4TN, B A R BRI A L RO o A B ARG AR 1 A

WU R 6ot AT DA S 25 4 o R R RN Bl L s

[0381]  thih 2 Ui, AHEL T35 (1) AR =488 BRI CBP, BRLL AL A A, Bis-Cz ik &4 , BT
b BRI 45 SR B8 I 75 5 AHEE T LU AR BIF , 2 Rk &4, RIEL 2E 1B CL DA S BT 45 S 56 il
75 AEAE RN Z I EVIIBREF , FH L T4 A0 A 24 70 2 BRI LB BB LA K2 C, B AN 1) 24 T
FHRHI LB AL A PIDI 45 5 It 75 , i 72 LB AL A 0D A0 4 2 4 B 2 B A — AN 2RI
AL G0, BN B AL A IE B K GAEBR B FeL I R L 75 i 7 T B AR Tt S AL 75 1 28 1 o 4R
Jii » AHEE T AL S B L K G, 7EEL B B MR A LGz rp 7ERE E A B2 & — 2RI B
AL AW, RO A R B AL A A B A T3 T AR AR o e 75 () 5 0 o Xof bk, R i ik DA R P
204 K B 3[#¥THOD  EODI¥ 5 S e\ B, B 5 7E 4R e A B 2 1 & — DR, AMUE S SO B A2
B, H TR AR 2 R IR RO I 2 n R MR R E E BB AT 2 A — 4
O DA VI Re AN IR E RS A 25 M IR AR A, I FLi# GIEOD , HOD AN gt 26 28 7 2 28
(K e AR M R AR A, M P44 HH ) S5 AS [ 1) e e
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[0382]  sgjifts]2) L0 A ML CTTAT I Bl fE LA A Ts QR & 44

[0383]  H 4G, FETE AL T IR K ITOZ (BHHR) | H 25 728 9EN1- (naphthalen-2-y1) -N4,
N4-bis (4- (nhaphthalen—-2-y1 (phenyl) amino) phenyl) -N1-phenylbenzene-1,4-diamine
(L RHFR Y “2-TNATA”) JEIF HLJE B 60nm. Z f& , 25 Z88%N, N -Bis (1-naphthalenyl) -N,
N’-bis-phenyl- (1,1’ ~biphenyl) —4,4’ ~diamine (BL FHA “NPB”) 3 H.JZ & A60nmK 1%
AR S AR AR ) AV A L S A 20 R K Bk K AL S LA 3 1 THY
Eb 151 7R 5 i i KT VR S AR AR, L95 i B E LW N (piq) 211 (acac) [bis— (1-
phenylisoquinolyl) iridium () acetylacetonate] , M1 £EPTIA =5 v L4 |2 28 0% )5
30nmfP) &I E A (1,17 —IEIR) —4-JHER ) A (2—F FE-8- 2 k) 45 (DL R fRIFR A “BA1q”)
HA L 0nmE BEAE N X4 2 0 = (8-F2 2L k) 28 (DL T fai#R A “Alg3”) HE &S 24%%
JE S A0nmIE AL %51 )2 o 5 1 L VRN B AR s A4 B IR LiF 28550 . 2nm 5 57, 42
% 78N BLJE 2 2 150nmk B B AR » AT /i3 HH A BILHE A Te A

[0384]  ZE4n -3 il 6k fY) SE Tt 5] A2 be el v BB AL - RO A B e N 1 i s EL IR FR
J& , # Fipho toresearch A & 4 7= [ PR-650 I & HL ¥ &t (EL) 4¢Pk, H:7E2500cd/ m2f bk
SERE A Fmescience 2 m) filiE i 75 i U & B A I & 1 TSR A3 i o B F13R SR a1 il i A
AR

[0385]  Lh#5f)7

[0386] VR A LB S YIBE LLEAL G YICHIAE A48, B it 2 A8 LA 5 i i S 5] LAH [R] ) 7
Vi 1A B RO TT

[0387] L8

[0388] VREHLEA S YIDE LB A YIF AR A48, B itk 2 A0 LA 5 i i S 5] LAH [R] 6 7
i 1A B RO TT

[0389] Lk #59

[0390] ke 20 R & W ) — 4 b & W2-5 S B S MR & 1 3=
A, B st AL 5 Pivsdk S 45 L AH TR ) 758 iliE 1A L &0t To .

[0391] (R8)

R e ) ot HLIAL RIE Stk Fdn
woE R Bk B (cdm2) Rk (95)

Fed (7 thietba B | EBEY €| 59 13.0 2500.0 193 1038
LA BI(R) lBet& D | LB EM F | 56 10.5 2500.0 23.9 108.9
e 1(9) LEW(2-5) e EY F | 54 10,0 2500.0 25.0 1.2

[0392]  SEMBI(I7) A1) ARG | 43 84 | 25000 | 299 | 1339
SHBI(18) A YE(1-6) TLEWG-1) 43 84 2500.0 29.9 133.4
SEHEBI(19)  REYI(1:9)  EMG-D 44 84 | 25000 | 206 | 133.1
EHRIO0Y  eAMU-28)  HEEMIG-1) | 43 84 | 25000 | 297 | 1337
SR LA0-54)  HkEYIG-) | 43 83 | 25000 | 300 | 1333
S22y Ay BBy | 45 8.4 25000 29.8 133.1
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THERI23)  EWQE-1T)Y  EEG-1) 4.4 8.6 2500.0 292 1338
SEHEGI4)  AEEA0) LG 4.5 8.5 2500.0 29.5 1336
LHEWES)  HERE4AD) [ EPE-D 45 8.6 25000 292 134.7
LHEBI26) A ETI2A49 S YIG- 4.5 8.5 2500.0 204 133.7
Sgeslery Athata-) & WH3-23) 43 7.8 2500.0 322 137.7
W8 AL EYI-6) hEMG-23) 44 7.7 2500.0 32.5 135.7
SH29)  HAT(1-9) WEMG23) 44 8.0 2500.0 314 1358
EREBIG0Y b Ea-28y  [EEG23) 4.3 7.9 2500.0 317 137.5
SRR AEETI(-54) (A TG23) 4.5 8.3 2500.0 30.2 135.6
LG REWOS)  ETG2) 44 | 7 25000 | 328 | 1370 |
TG A Ye-1Ty  REG3) 4.4 73 2500.0 32.3 135.8
LHAGY  WETR40)  LEDEG-23) 43 7.7 2500.0 325 135.5
LIS  AEBe4n  EYG23) 4.4 8.2 2500.0 30.4 135.8
LHERIRE) AEETIE-49) EEYIG-23) 4.4 7.9 2500.0 316 135.4
SpEmE7) ety HEEE-32) 4.4 83 2500.0 30.1 135.7
LGS  EWI-6)  [EWG3Y) 43 | 78 | 25000 | 320 | 1365
EREeY A9 (EYIG-32) 4.5 7.8 2500.0 3.9 137.7
S0y ABS 28y L EIG-32) 4.4 8.3 2500.0 30.1 136.6
THF4)  AeEW-54)  [HREWG-D) 45 8.2 2500.0 30.6 1363 |
')a quz) EWE-5)  [HhEmG-a2) 45 8.3 2500.0 302 | 1377

[0393] ' WaEme-1Ty  HhEYIG-32) 4.4 8.2 2500.0 30.5 137.0
ja—‘ﬁﬁ‘ﬁ!l(&icﬁ feEY2-40)  |fhEI3-32) 43 7.9 | 25000 | 316 | 1358
Fiegles)  HEBE4D  |[1hEYIG-32) 4.5 82 2500.0 30.6 135.5
'951}@’51(46). o249 EGG-32) 4.4 7.6 2500.0 32.8 136.6

Hlary  AREP-) EBE-D 4.1 80 | 25000 | 3L2 | 1396
Ed-6)  (hEE-4) 42 8.1 2500.0 | 3LO | 1400

&9 |[hEhE- 4.1 7.9 2500.0 316 138.2

g EA-28y a4 4.1 8.0 2500.0 3L4 139.6
;J\Eﬁ‘ﬁﬁ(ﬂ) EMI(-54y A TIAE-4) 4.1 8.1 2500.0 31.0 138.6
FHEM(52)  AERS) e 4.1 8.0 2500.0 313 138.4
SHEW((S3) ATy ATy 42 7.4 2500.0 31.8 139.9
SHI54)  HEWER-40) L EIE-4) 42 7.9 2500.0 316 139.5
TGS  fEETRAl) A4 42 8.0 2500.0 312 138.2
SHAS6) A4 (a4 40 | 79 | 25000 | 3L& | 1398
WHIGSTY ey eETEs) 3.8 6.5 25000 | 386 148.9
SOEEIGsRYy AT [TEEYIE-23) 3.9 6.5 2500.0 38.7 147.0
SWHEGS9)  AREP-9)  EEWE-23) 3.8 6.8 2500.0 36.9 148.1
LhEle0) A28y (A TE-23) 3.9 6.6 2500.0 38.1 149.2
ShEdlel)y  EWa-54)  |[thEE-3) 3.8 7.1 2500.0 35.1 147.9
62y AEEIE-5) A ia-23) 3.8 6.6 2500.0 37.7 148.3
SEGI63)  WEWQe-1T (b ATIa23) 3.9 6.3 2500.0 39.4 147.1
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64y | EE40)  EE3) 38 65 | 25000 | 384 | 1467
JHaVI65) L EYR-41y  EE4-23) 3.9 7.0 2500.0 35.6 148.8
LiEle6) HAET249)  EEYIE-23) 38 6.5 2500.0 38.6 147.0
SmieET) eEa-)  HEWE-; 42 73 2500.0 34.1 1432
SHEPI(68) (b E-6) L EYH4-32) 4.1 7.4 2500.0 33.7 143.0
SHERIEY) (RS9 EEYIE-32) 43 7.5 2500.0 33.3 144.4
Eplzoy A28y e WiE-32) 43 7.2 2500.0 34.5 142.7
THakl7y [ EM(-54) L EIE-32) 4.0 7.2 2500.0 34.8 142.0
SEEI72) M EWR-5) haie-32) 4.0 7.2 2500.0 34.6 1423
SEl(73y (e S E-32) 4.0 7.4 2500.0 33.8 1434
SERI(74)  EWI2-A0)  hEE32) 4.1 7.5 25000 | 334 | 1429
SEHRIT5Y A4 EEE-32) 4.0 7.6 25000 | 330 | 1407
LHIBI(76)  |HEW49) A YI4-32) 4.1 7.2 2500.0 34.7 144.4
SR 77y A1) 1t E(4-49) 42 7.3 2500.0 343 (43.0
SH(7R) AR EMI(1-6) ML E(4-49) 42 7.1 250000 | 350 | 1402
ERET9) AP0 ARE4-49) 43 7.2 2500.0 34.5 1428

[0394]  |Sitfal(80y  [HLEM(1-28)  HhEWi(4-49) 4.2 7.5 2300.0 33.2 141.6
SHEPIERL (IR EY-SE) LA E-49) 42 7.5 2500.0 333 143.9
SHIGIR2)  [ILER-5)  eEYE-49) 4.0 7.3 2500.0 34:4 141.6
SEHEBIS3) AV L EIE-49) 4,3 7.4 2500.0 34.0 140.3
SHEMIR4)  LEWI2-40) L EYI4-49) 43 72 | 25000 | 350 | 1435
SIHEARI85Y  [IL B4 L EWI4-49) 4.1 72 2500.0 34.7 143.3
FHflse)  IEM2-49)  HhEYIA-49) 42 72 | 25000 | 349 | I4L1
SRR (e EPIL-) A E-61) 4.1 7.2 2500.0 34.5 144.7
SISy [ S-6) [ EE-61) 4.2 7.2 2500.0 34.6 144.5
SBR[ EW(1-9) 1E44-61) 43 7.2 2300.0 34.6 143.4
LHam90)  (fhEVIL-28)  HhEYIE-61) 43 7.6 2500.0 33.1 141.3
MBI A TI(1-54) L EYE-61) 4.2 7.5 2500.0 33.1 141.4
SHEBI92)  tEERS)  (hEPE-6) 4.0 75 | 25000 | 334 | 1403
LHPIO3)  (HEWE-T A6y 4.2 7.3 2500.0 34.3 1403
SR O4) A4 HhEYE-61) 4.1 72 | 235000 | 345 | 1426
SHE05) a4 MLEYE-61) 4.1 7.3 2500.0 34.2 1443
LHAH96)  |[hEW2-49)  LEE-61) 4.1 7.4 2500.0 33.7 143.1

[0395] A\ B3R ZRSAILAAIIE , VR & B AL 7 201 52 208 0R i AR W A AL R0

Jeft RIRP R AERIOL A4, IAHEL TR & LL B S RO LL B4 7 229, w] LA 21 5 2%
BENE IRV & Y T

[0396]  SLUAE BT LA L2 b B ISEL L, AT BLAA A B AHEL T8 A H AT AR ) 9 U710 1L 3R 2%
AL S BB T FIAE LA S P A S BT AR 28 55 (NS S) [ 7 22 304
AV EL B A 8 R I B v ) R

[0397]  ELEGONE FHAEA R I IAL A b A 24 T4 20 i A ¥ 2-5 5 L Bk S Y
AW, RIS FEL BAL S VD S BAL S YIFIIR G4, LLBGZ LB )9 5 L B8 , A
LA BIAE R IL R B8 AT L B S PO B B B AT 2R a5 (NS S) I A R 2 L B 5 1 =
TARIACEE AL S 2-5 FIAE AR RO 00T, 3 AR B AL & W 2-5 1K LB 19
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I B i ) R RTE 5 y ) 3 i o

[0398]  SRJ5 , ] LABAIA BIAHLL T Bk E B )7 = LE B B ORI 15 00 TR A R B AL 54, B
R0 5422 20 A &P F AT A4 S 491 17 4 S 91 96 2 I 1 1Y 5% B s 1 2
ZE 75 LA S ARBKE L

(03991 A W N B B3R Se 36 &5 SRONIRE AT 23R S Ak 27 a1 i i 5 4L 2 520 1 P
IR D0 BB T8 B RS PE LA it BT HoAd 8T A5 1 DA it 2 ) 458 FAL 2 5L ) o Ak
Q2009 W 5T AR R S s DN Y PLAG fir o 45 SR, AT LARRIA BIEVR & A R WA &4, B
a1 5220 5 B, 548 F b i A S RO AR DA R G T BRI PLECK:, I HL AT A
A RIE I B PLIEI 980/ L ST SR T AR 27 a1 BA Bk 22320 M s a5 B g2 BA K
/INIS I T 385 0 B 2D 60 1 28 i 22 36 0175 o X b, ALV 53 FHAS R KA S 04 PR AR 00 5 |
52 OEE A BT BE K A% Bl , AN s 2 AT PR A i 2 T I BE 1Y B X
(exciplex) $ M2 /U ALH B BE &4 AL , B b AT 5 o AR DA B g i o 5 2R, IR AE (TR A
KRS O MRS BERIIBEE R S Y6 B RO LR 5 225241

[0400]  534h, AHLE T FHIARTR & L BUL & WK B 6 AR I B AL 7 229, AR WY 1) 4145 5
LT, XA RNEA L 2 RN 2 S ERAT B TR T e B A 2 R e TE AT
e TLRRSAE » 1072 B A 22 a0 R R B 2 I S W0iR & F B 9 2 PR i AL 22 20203808
FAL SR IE B0 T, D R T URT R LUMORE SEAE 4R i 1 L FREL 4588 77, F HLAESE 2 1 FL S PRt
M BN BRItz o 4 I, 2 7 ORI () A0 o i v e P T80, AR AE B0t J= AR B L BEAT
TG AN FEAE 23 7 A H = B SR AL » DR AEHTL S Hh ) 25 A0 Rk — S AT, M il o (244
INEEILNEN v &< b s o N LA

[0401] B, A2 s ANk 27 2R 2000 41 5 BEAT L Al 2 D[R] 1 HT DA S B o AR PEBE
[0402] S 51]3) 2% MR A b Bl S RO L0t A HLA Ot T A il PA sl B6

[0403]  (3%9)
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[0404]
e e
S . (%L;gzg{ﬂgg k|| S0 e

SEHEI(101) %{;’? {éﬁ? 2:8 4.4 8.0 2500.0 312 | 137.8
SR 102) %ﬁ? {éﬁ? 3:7 45 8.2 2500.0 306 | 1363
SHEI(103) %’iﬁ" %ﬁ? 4:6 4.7 8.7 2500.0 287 | 1204
SR (104) %ﬁf’ %@? 5:5 49 9.2 2500.0 27.1 1182
S 105) ’f’%ﬁs]‘? fgﬁ;? 2:8 38 6.7 2500.0 374 | 149.0
SHEHI106) %ﬁg@ féé;? 3:7 3.8 6.6 2500.0 37.7 | 1483
SHEHI107) %ffj féé;? 4:6 4.0 7.1 2500.0 35.1 | 1452
ST 1(108) %ffj féé;*)% 5:5 4.2 7.4 2500.0 336 | 141.8
[0405] 41 FRRIFTN , AR AL A VIRIR S VR (2:8.3:7.4:6.5:5) il F- A )

T fb AR S -54 5 E3-32R IR SR I Z5 R b, U BIIAE2: 8.3 TRUTR LR
I AT 1 SR B HL e R DA B A i) 45 R AR R a4 6.5 5 0T L S — 34K
(Y B A1 7 [ ok Bl i s R 3 DA A5 i F) 45 AL B AR AEAL B 0 2-5 A4 & 04-23 1
A YIRS R T s ant IR DU N RN TE 0283 TEL I, TR A& S & Y B Ak 2ok
20/ 7N AL B IR 2R 5 o' 2 i B R A 48 e KA

[0406] DAL WA A AR B K — A7 81, AT AT A 25 B o e AR Qs v B A 3 e 1R ]
DAAEBEAT AR AR S s B VTR A EAT 25 AR AR T o DR, AR A I 3 o i 27 L ) S it
A Dy B AR B 5 i 3 A B ) A S B f SE AR RS o AR 2 Y SR OR 4 Y TR 2 42 i
AN EER VG 5 10 T ) 48 96 B A (38 AT SR LA RE A48 AL A R ] R BRI R A
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