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1,3- =W HE-3,4,5,6- DU —2-ME0g B, B4, for S8 RIS, A8 b i N BB T I (1. 433g,
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FE250mL L CTRe A, F5S1 (12.38g,45mmo 1) ¥ i 7E120mL R, T HE A R, SR JE DN
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659.23H i {H : 659.23 (100.0%) ,660.24 (48.0%) ,661.24 (11.7%) ,662.24(2.1%) ,
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(100.0%) ,628.25(47.9%) ,629.25(11.2%) ,630.25(1.9%) ,628.24 (1.8%) .C,84.19;
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853.49 (1.2%) .C,84.57;H,7.22;N,8.22,

[0079]  SEjitif5113

[0080] ANt ] il 2% /N o3 T R AT RIP LS, FL s N R 2R -

12



N 105176521 B W OB P 10/19

o o
S o § %

P13
[0082]  ELAASIifi b U8y SEiti 5 (R4, 5—— (4—JRFFIE) —2-FEIE—-2H-1,2, 3- =M jil 2
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H%%Wﬂw BB [ AR P ) 152Tmg , P2 % 52.19% o C4aHaoN5SaM/S=691 . 19 1B {8
691.19(100.0%) ,692.19 (49.5%) ,693.19(12.7%) ,693.18(9.1%) ,694.19 (4.7%) ,
692.18(1.8%) ,694.20(1.7%) ,695.19(1.1%) .C,76.38;H,4.23;N,10.12;S,9.27.
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#7453 35 6 77 1)683mg , 77 3 90 . 44 % o Ca4H2oN504S:M/S="755 . 17 H : 755.17 (100.0%) ,
756.17(49.7%) ,757.17(13.6%) ,757.16(9.1%) ,758.17(5.2%) ,756.16 (1.8%) ,
758.18(1.7%) ,759.17 (1.1%) .C,69.92;H,3.87:N,9.27:0,8.47;S,8.48.
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[0102]  5jitafs118

[0103] ARSIt {7 il 2 /N7 R AT EIPL8 , Ho s B R =B =

14



N 105176521 B W OB P 12/19

BQ 2
[0104] L N N‘N*N O
W £, T

[0105]  H &S PR Lt 177 i R e i S M B4, 47 - U T ORI, oA
JERLAND IR A4 ) - St 017, 75 A B [ AR =41 444mg , 72356 . 22 % o CeoHesNsM/S=856. 21m/
2:855.52(100.0%) ,856.53 (65.6%) ,857.53(21.2%) ,858.53(4.7%) ,856.52(1.8%) ,
857.52(1.2%)C,84.17;H,7.65;N,8.18.,

[0106]  =ijitifs119

[0107] AR S jita ] | 45 /N 3 F I S RIPL9, Ho e R S

> A
[0108] vy 1!'&_Jﬂ!§ s i!'ﬂ N > N L'!i
W

P19

[0109]  FL ARSIt 2 B8 Ay « St 491 1 7 A0 (1) 28 Jhe 48t i 5 224 1 10 PR A, Aol i R R0 3R 357 )
TS 17, 73 1 €8 K- ) 749mg , 77 %839 . 80% . CaallaoNsM/S = 627 . 248 16 441 : 627 . 24
(100.0%) ,628.25 (47.9%) ,629.25(11.2%) ,630.25 (1.9%) ,628.24 (1.8%) .C,84.19;
H,4.665N,11.16.

[0110]  sEjifsi20

[0111] $i%%%%$“%ﬁ%ﬁﬂmmA&hmTﬁ%T

Br + ;‘.‘
[0112] i }JJ; - QBN N ng
P20

[0113]  HAKS D IRy St 9] 17+ 1) R 3 pRAE A B 1) 3, 6 U T J e, HAh iR
BRI TR IS R TS 17, 45 (3 6 [l 44 7240 1492mg , 72 2858 . 41 % » CeolleiNsM/S =851 . 497 i
{8:851.49 (100.0%) ,852.50 (65.6%) ,853.50 (21.2%) ,854.50 (4.7%) ,852.49 (1.8%) ,
853.49 (1.2%) .C,84.57;H,7.22:N,8.22,

[0114]  SEjiff21

15
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[0115] Zfiiﬁﬁfﬁﬂ%‘J%d\/\¥7i%ﬁ*ﬂ£21,/\}iﬁﬁuTﬁﬁﬁT

e
[0116] N N Br + —,@N N !N N@
w See

[0117] ﬁ%&ﬁﬁ”ﬁ%’ RN STt 5 4, 5- = (4R IE) —2- 2R BE-2H-1,2, 3- = M4l 5%
MEM4, 5 (Q-JRORIE) —2- 2R -2H-1, 2, 3— =Wk, HAh P BRAN JFRL I [R] T S 15 . 15 2
1169mg T8 L=, P2 %59, 11% o C4aHa9N502M/S =659 . 23F £ 1 : 659.23 (100.0%) ,660.24
(48.0%) ,661.24 (11.7%) ,662.24(2.1%) ,660.23(1.8%) .C,80.10;H,4.43:N,10.62:0,
4.85.,

[0118]  SKjifif5122

[0119] 2&5@‘5@%%U%/J\/\Wiﬁ‘éﬁ*wzz,,Jir“ AR

[0120] N P @ D 4*@@(; @
& O

P22
(01211 FARSE A JR M « STt 45112 1 A (10 Wy g 460 1, 56 224 1 1) Wy W s, LAt i) 020 B 2
lﬁ]ﬂ:iﬁmfﬂmJﬁﬁ@.ﬁﬁz%wﬂmg,ﬁ%w.19%OC44H29N5SZM/S—691.19@%&@:
691.19(100.0%) ,692.19 (49.5%) ,693.19(12.7%) ,693.18(9.1%) ,694.19 (4.7%) ,
692.18(1.8%) ,694.20 (1.7%) ,695.19(1.1%) .C,76.38;H,4.23;N,10.12;5,9.27.
[0122]  sijitifs23

[0123] AR S it ] | 4% /N 37 R SR P23, Fo e R S

e ite FORa%,
&0

P2 P23

[0125] ARSIt D 3R ON « Lt 51 7 7R (R P64 i 56 24 (1) P22 , FL At Ji el A 2D BR 35 [ T 5 it
17 . HE@F%SM P90, 44 % o CaaH20N50482M/S=755. 1 TFE 1A : 755.17 (100.0%) ,

756.17(49.7%) ,757.17(13.6%) ,757.16(9.1%) ,758.17(5.2%) ,756.16 (1.8%) ,
758.18 (1.7%) ,759.17(1.1%) .C,69.92;H,3.87;N,9.27;0,8.47;S,8.48.
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[0126]  sjitufsi24
[0127] Zfiiﬁﬁfﬁﬂ%‘J%d‘/\¥7iﬁ[ﬁ7ﬁ>{@£24,A}if“ﬁu‘FiUSﬁT

I U o <o o
W*H

P24
[0129]  ELAASIZit A0 B8 g « STt 45 21 A (1 W W 6 il 55 M W9, 9 — AT i , LA i Rk
A BRI R T S 5121 , 45 2% [l 44 72 4133 1mg , 722862 .37 % o Cs0HaiNsM/S="711. 34718
f:711.34(100.0%) ,712.34 (54.6%) ,713.34 (15.3%) ,714.35(2.5%) ,712.33(1.8%) »
C,84.36:H,5.81;N,9.84.
[0130]  SEjitif5125
[0131] ALt fF] il & /N o R A RIP25 , FL s S an R s
[0132]

Q v ""i)cmom:)2 @

* H,0

O & \ 85°C N @ O
o ©0¢

P25

S3
[0133]  EARSZfD A AR RS A T, A= ORI AL &5 (5.42¢, 20mmo]) A1
JJF (2.60g,24mmol) , H20mL — S H B il , [ N 2h 5 , 45 BN , WA SR 7E Jid 2 28 AN T
T, 15 20 2 R ARSS , LR IRAE, B2 AT N — 20 ) B o 72 51 LB, i N H TRl 44S 3,
FH50mL H V5 A, FE I\ — /K S EE B4R (1. 20g, 6mmol) , #itdk , 7625 S5 H T m#3185°C . )k
I 24h 545 1R, Y 30 =, H S A E, B R A s S e =2 LR S5
VEMBE R AT W AL JE AT, T 518 21 . 06g I G [E 4R P2 W)P25 , B 5 L = FR N8 .45 % .
C44Ho2oNsM/S=627 . 241218 : 627 .24 (100.0%) ,628.25(47.9%) ,629.25(11.2%) ,630.25
(1.9%) ,628.24(1.8%) .C,84.19;H,4.66:N,11.16.
[0134] TRtk &¥501 A Bug 26 w1~ =R«

c 0
= 0D go — da,

[0136]  HARSZt D RN - AR AA N = DF%EEPJJDM%H&(S 350g, 50mmol) PIS

\

17



N 105176521 B W OB P 15/19

(11.220g,55mmol) \HKERHH (20.7g,150mmol) Hi#; (4.48g,70mmol) , ¥ fif ] 100mLIFJ DMFH
Fi e, fE130°C R R Wi48h, A AN 2= I, F & e A< 00, 5 A ik : — S Hbi=1: 119E
B FE RGBT FE A JE AT, BT J5 15 2110 88g I €[] 444 , 77 %89 2% . C1sHisN M/
S=243.10F 1814 :243.10(100.0%) ,244.11(19.6%) ,245.11(1.9%) .C,88.86;H,5.39;
N, 5. 76 AE BT, FE VKB ) = R I A A P94 (10g,41 . 14mmol) F140mL I DMF ,
TPV AR 98 o AR S i 000 < 22 18 A3 Ak 2 i i 1oml = SR B N se BB 0, K , 9
R T 240 )N S Ve I B AR R BN VKoK HR s oK, F &R e 2R, I A Tk . —
A BE=1: 1R G FE RGBT AL Z T, T /515 218 70g 1 ([l 45, f= &
71.49% oCi19H1sNO M/S:271. 10385 :271.10(100.0%) ,272.10(21.0%) ,273.11
(2.0%) .C,84.11;H,4.83:N,5.16:0,5.90,

[0137]  SKjitif5126

[0138] At {3 il £ /N 73 R A REP26 , Ho e B A s
[0139]

0.0 :
N “W(OAC), * NN
? N H2NHN© MeOH 5 Cu(OAc), * H,O b 4
::‘ ::j\y ‘ ‘O
- * 85°C @ Q
O k g S
! HN
s MO
P26

(01401 FL S BB « S (12501 10 4 £ M5 30 55 4 5 0 14 2 7 A 1A 2
PIIF T S50 25 , 45 58 (0 [ 4 77 HP26 1 . 38, P2 7 % 4 . 19% o CaaHaoN50:M/S=659. 23
F 4 :659.23 (100.0%) ,660.24 (48.0%) ,661.24 (11.7%) ,662.24 (2.1%) ,660.23

(1.8%) .C,80.10;H,4.43;N,10.62;0,4.85,

(01411 ARSEHEHI AT A B St~ 2R -
[0142]

H

N
LD = A A"

° JO0V

0O -
6 '

[0143]  ELAAR S 25 B8 A « St 451 2.5 H Fi6 THE I o 3l &5 224 8 (1 Wy S 08, Al J5 e R0 285 0 155 [
T2t 25, BT J5159. 83g H (Al K7, i 25 M7= 68 .48 % o C19H13sNO2M/S=287 . 09F i

{:287.09(100.0%) ,288.10(20.8%) ,289.10(2.5%) .C,79.43;H,4.56;N,4.88;0,
11.14.

[0144]  S2jiff127
[0145]  ASZHG I N T ROCHHRIP2T, H R R R T

18
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[0146]

J
@ N HzNHNO _ MeOH Q Q _CuloA); - H0 NN
@ D\’ Q 85°C O‘N N—SD
HNO @ @

[0147]  FLAKSEE A BN « STt 51250 40 S 453 B S5 4 2 AL -5 49, oAy [ Rk A2 B
P1E) - S50 25 , 159 5t AR P2 P27 361 26, ISP 7 F N9 .11 % 0 CaaHaoN5SaM/S=
691.19F 1818 :691.19(100.0%) ,692.19(49.5%) ,693.19(12.7%) ,693.18(9.1%) ,
694.19(4.7%) ,692.18(1.8%) ,694.20(1.7%) ,695.19(1.1%) .C,76.38;H,4.23;N,
10.12;S,9.27.,

[0148]  ASZGEFITL S A s 26 R TS

[0149]

N O >
S Co R e G oW

9
[0150] B AA St 20 B A « STt 451 25 H PR R e 468 ol 5 244 0 1R W M g, HLAth J5URE AN R 3R]
TN 125, BETJ 1311 . 46g 1 T[R9, 520 5™ 3 NT5.62% - C1oH1sNOS M/S=303. 073
W1H:303.07(100.0%) ,304.08(20.7%) ,305.07(4.8%) ,305.08(2.2%) ,304.07
(1.2%) .C,75.22;H,4.32;N,4.62;0,5.27;S,10.57,
[0151]  SEjifif5128
[0152]  ASJita 5] il 4% /N o3 R A RIP28 , H s S R U

S

N‘N'N

o 4D % @
P27 G‘O O

[0154]  BARSCti AL BN - £ =R F , 5 1mmo P277JD)\£IJ50mL$DﬁEEP BN 20mL 7 R Al
R E Y30 % WUEAUK , AL 24/ NI J9E KB, SR 5 7 Ab  H e fe , T08 Jm DA A g - —

19
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SR =2 LIPS FIE bR 7 g AT 1k JeoAE: JZ A, 49 21 38 €6 [l 44 7~ ) 703mg , 77 229309 %
C44H29N504SoM/S="755. 173 {8 : 755.17 (100.0%) ,756.17 (49.7%) ,757.17(13.6%) ,
757.16(9.1%) ,758.17(5.2%) ,756.16 (1.8%) ,758.18(1.7%) ,759.17(1.1%) .C,
69.92;H,3.87;N,9.27;0,8.47;S,8.48.

[0155]  SKjiif5129

[0156] ARSIt 5 il 4% /N7 R AT RIP29 , F s S an R U

[0157]

J

N
Cu(OAc), * NN

85°C O @
O -0
11 < HN@ $ , @

P29
[0158] B ARSIt RN - St 51 25 H AL A W54 e S5 M B AL G 1L, HoAth S5k RN D R
1A TS fta 51125 , 1524 8 74 = PP293t 1 . 49g, PP 2 % N 10.47% o CsoHaiNsM/S=711. 34
PEILAE :711.34(100.0%) ,712.34(54.6%) ,713.34(15.3%) ,714.35(2.5%) ,712.33
(1.8%) .C,84.36;H,5.81;N,9.84.
[0159]  ASEEEIAL &1 & R 2 an T s
[0160]

00— .

[0161] ,E:ﬁ:iﬁ@ﬂ%%ﬁ:5‘?5@%25%3H@ﬂ%ﬂ%%ﬁﬁi%%%ﬁ@:ﬁﬂ%ﬂ‘r%,,\mﬁﬂﬂﬂw
YR FSE 625, T IS 1510, 21g A ([ R 11, D 8 7= 2 N65.21 % o CooHigNO M/S=
313. 15FH 418 :313.15(100.0%) ,314.15(24.1%) ,315.15(3.0%) .C,84.31:H,6.11;N,
4.47;0,5.10.

[0162]  SLjifif5130

[0163]  —FiE L BRI EEAF , 7 BILAPSIR A2 P3FIDPEPO N K G E AT K], BT i& 4 HLHL 3L
RACEAF R G5 AT

[0164]  1TO/NPB (30nm) /TCTA (20nm) /CzSi (10nm) /DPEPO: 10wt %P5 (20nm) /DPEPO (10nm) /
TPBi (30nm) /LiF (1nm) /Al;

[0165]  ITO/NPB (30nm) /TCTA (20nm) /CzSi (10nm) /P3: 10wt %P5 (20nm) /DPEPO (10nm) /
TPBi (30nm) /LiF (1nm) /Al;

[0166]  F.HFDPEPO: 10wt % P5AIPs: 10wt % P5R/RTR 244 10 % Jii &40 B P5 ; P3AIPS#E —

20
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S BE Y T A TR IR AR e S e v B 1] 1 BT « PR RTPS IFIMALD T-TOF-MS ] 43~ 51 1 e 2 F & 3
FrRo

[0167]  Fr MBS -
[0168]

o Qoap
L oaoo

0 %QCL: ?

TCTA

CzSi

.
D*b db

LR AR UR I HITO@%ﬂ%ﬁiﬁﬁlﬁﬁﬁcﬂjtwiﬁ HHEETIKIE

Yoo R 5 AE PR « 8% 1R R 3 70 o R P R i AR 1 PR B T MR 2 58 ARk Ky, TR

ARG AN RN , I FRAE R & 7 3& i s JE_E PR A FHAR ITOR B B B T s s N, fhi o
ZEZE1 X 10 Pa, 7E LR AR EAREPE AT IR, 3 B G WL BUROG AR

(01701 Aot 1) 73 531l LA P3ANDPEPO Y = B A ' JR AR A ML BUR G 253 1 X L I 2

FONTE L I o A a2 P R0~ DI AR R — HL i 2 O R it 2 B RO h 1 R L A

B e A 2R Ay an il 4 S AT 6 o o 1S 2 A4 G FE MR RE an R 1 Bl
[0171] KIS MFLH PRI A

[0169]
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[0172]
BRSO
abA::) . .
FEk Eﬁﬂ B ThRME AR
FdA) (W) %)
DPEPO 4.2 14.23 11.17 9.48
P3 4.7 1.10 0.78 1.17
100 cd/m’ EET 300 cd/m> BEET
R TR i R T I
R R (wx AL bR HER K 0& ta AL bR
(cd/A)  (Im/W) (cd/A)  (Im/W)
2.70 1.33 64  (0.155,0.196) 1.23 0.47 82  (0.158,0.184)
0.72 0.34 6.6  (0.154,0.116) 0.63 0.25 8.0  (0.155,0.116)
[0173] K R N led/m* N IR EhH E

[0174]

R S D A R WY A B S T 3 (A S B R St 5 3O AN 32 3 St 1 )

R ], e AR iy R T A R W A RS i SR 45 i B R iR 203 L i 1 B AR L TR
Y8 N S S ) LA T 3 AR S AEAS R W R VE L 2 Y
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